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SEMICONDUCTOR EQUIPMENT AND 
REFRGERATOR 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a semiconductor 
equipment housed in a cooler and a refrigerator for cooling 
the Semiconductor equipment. 
0.003 2. Description of the Background Art 
0004. In general, a semiconductor device operates faster 
at low temperature. For carriers are leSS Vulnerable to 
Scattering, increasing mobility, at low temperature. To oper 
ate the Semiconductor device at low temperature, however, 
a Special high-cost cooling System (e.g., a cooling System 
using liquid nitrogen) is required, So this has not been 
prevalent. Therefore, the Semiconductor device is used 
mainly at room temperature. 

0005. In the semiconductor device used at room tempera 
ture, a flowing current causes heating to raise temperature, 
deteriorating mobility, and consequently the operating Speed 
of the Semiconductor device decreases. 

0006. On the other hand, a refrigerator at home is used 
only for cooling foods. FIG. 52 is an external view showing 
a constitution of a background-art refrigerator 900. A refrig 
erator compartment 901 mainly houses beverages, dairy 
products, eggs and the like. A freezer 904 houses meets, ice 
and the like. The refrigerator compartment 901 is provided 
with a door 910 and the freezer 904 is provided with a door 
911. Drawer compartments 902 and 903 each house veg 
etables and the like. 

0007. It is disadvantageous that the foods housed in the 
refrigerator 900 can be checked only when the door 910 or 
911 is opened or the drawer compartment 902 or 903 is 
drawn. 

SUMMARY OF THE INVENTION 

0008. The present invention is directed to a semiconduc 
tor equipment. According to a first aspect of the present 
invention, the Semiconductor equipment comprises: clock 
generation means for generating a first clock and a Second 
clock having a frequency higher than that of the first clock; 
and a processing unit operating on the basis of either one of 
the first and Second clockS and having a Semiconductor 
device. 

0009. According to a second aspect of the present inven 
tion, the Semiconductor equipment of the first aspect further 
comprises a Switch for Switching between the first and 
Second clockS depending on temperature to transmit one of 
them to the processing unit. 
0010. According to a third aspect of the present inven 
tion, the Semiconductor equipment comprises: a phase 
locked loop circuit receiving a reference clock having a 
reference frequency, for multiplying the reference frequency 
to generate a multiple clock, and making an alignment in 
phase between a divided result of the multiple clock by a 
predetermined value and the reference clock, and a process 
ing unit operating on the basis of the multiple clock and 
having a Semiconductor device. In the Semiconductor equip 
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ment of the third aspect, the predetermined value becomes 
larger as the temperature becomes lower. 

0011. The present invention is also directed to a refrig 
erator. According to a fourth aspect of the present invention, 
the refrigerator comprises: a refrigerator compartment for 
housing foods, and a freezer housing a Semiconductor 
equipment using a Semiconductor device and having con 
nection means connected to the Semiconductor equipment. 
0012. According to a fifth of the present invention, in the 
refrigerator of the fourth aspect, the freezer is a drawer 
compartment, and the Semiconductor equipment comprises 
an input/output media port facing an opening of the drawer 
compartment. 

0013. According to a sixth aspect of the present inven 
tion, in the refrigerator of the fifth aspect, the drawer 
compartment is drawable from a front Side of the refrigerator 
and the opening is located on the front Side of the refrig 
erator. 

0014. According to a seventh aspect of the present inven 
tion, the refrigerator of the fourth aspect further comprises 
the freezer exposing the input/output media port of the 
Semiconductor equipment. 
0015 According to an eighth aspect of the present inven 
tion, the refrigerator of the fourth aspect comprises: Second 
connection means provided on a front Side of Said refrig 
erator and connected to the connection means of the freezer. 

0016. According to a ninth aspect of the present inven 
tion, in the refrigerator of the fourth to eighth aspects, the 
Semiconductor equipment is connected to input/output 
means of the Semiconductor equipment through a network. 
0017 According to a tenth aspect of the present inven 
tion, the refrigerator of the fourth to ninth aspects houses a 
backup battery of the Semiconductor equipment outside the 
freezer. 

0018. According to an eleventh aspect of the present 
invention, in the refrigerator of the fourth to tenth aspects, 
the Semiconductor equipment uses an SOI device. 
0019. According to a twelfth aspect of the present inven 
tion, the refrigerator of the fourth aspect further comprises 
a refrigerator controller for controlling a function of the 
refrigerator. In the refrigerator of the twelfth aspect, the 
Semiconductor equipment has a microprocessor, and the 
refrigerator controller is connected to the microprocessor 
with an input/output bus. 

0020. In the semiconductor equipment of the first aspect 
of the present invention, Since the cooled Semiconductor 
device with higher mobility can operate on the basis of the 
Second clock, the operation can be performed by using the 
first clock at high ambient temperature and the Second clock 
at low ambient temperature. 

0021. The semiconductor equipment of the second and 
third aspects of the present invention makes it possible to 
automatically increase the frequency of the operation clock 
of the Semiconductor equipment to improve the operating 
Speed thereof at low temperature. 

0022. The refrigerator of the fourth aspect of the present 
invention cools the Semiconductor device without inhibiting 
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connection of the Semiconductor equipment with the outside 
to improve the operating Speed of the Semiconductor equip 
ment. 

0023. In the refrigerator of the fifth and sixth aspects of 
the present invention, the freezer is the drawer compartment 
and the input/output medium can be easily brought in/out 
through its opening. 
0024. In the refrigerator of the seventh aspect of the 
present invention, the input/output medium can be brought 
into or out from the Semiconductor equipment without 
opening the door of the freezer. 
0.025 In the refrigerator of the eighth aspect of the 
present invention, the Semiconductor equipment can be 
connected to the outside without a labor of moving the 
large-sized refrigerator. 
0026. In the refrigerator of the ninth aspect of the present 
invention, Since an input/output operation can be performed 
on the external input/output means while the Semiconductor 
equipment is housed in the refrigerator, it is possible to Solve 
the problems that the Semiconductor equipment can not be 
used because it is housed in the refrigerator and the Semi 
conductor equipment can be used only the place where the 
refrigerator is installed, e.g., a kitchen. 
0027. In the refrigerator of the tenth aspect of the present 
invention, by housing the backup battery outside, which is 
likely to be deteriorated at low temperature, it is possible to 
lengthen the lifetime of the backup battery. 
0028. In the refrigerator of the eleven aspect of the 
present invention, by cooling the Semiconductor equipment 
using the SOI device in which the heat is hard to radiate, it 
is possible to manifest the potential capability of high-speed 
operation of the SOI device. 
0029. In the refrigerator of the twelfth aspect of the 
present invention, the refrigerator controller which controls 
the function of the refrigerator can be controlled by the 
microprocessor of the Semiconductor equipment. 
0.030. An object of the present invention is to provide a 
Semiconductor equipment housed in a cooler for faster 
operation and a refrigerator for cooling the Semiconductor 
equipment. 

0031. These and other objects, features, aspects and 
advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.032 FIG. 1 is an external view showing a basic idea of 
the present invention; 
0.033 FIGS. 2 and 3 are conceptual diagrams showing 
the basic idea of the present invention; 
0034 FIG. 4 is a block diagram showing the basic idea 
of the present invention; 
0.035 FIGS. 5 and 6 are conceptual diagrams showing 
the basic idea of the present invention; 
0.036 FIG. 7 is a conceptual diagram showing a consti 
tution in accordance with a first preferred embodiment of the 
present invention; 
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0037 FIG. 8 is a block diagram showing a configuration 
in accordance with a Second preferred embodiment of the 
present invention; 
0038 FIGS. 9 and 10 are block diagrams showing 
variations of the configuration in accordance with the Second 
preferred embodiment of the present invention; 
0039 FIG. 11 is a circuit diagram showing a variation of 
the configuration in accordance with the Second preferred 
embodiment of the present invention; 
0040 FIG. 12 is an external view showing a constitution 
in accordance with a third preferred embodiment of the 
present invention; 
0041 FIG. 13 is an external view showing a variation of 
the constitution in accordance with the third preferred 
embodiment of the present invention; 
0042 FIG. 14 is an external view showing a component 
in accordance with a fourth preferred embodiment of the 
present invention; 
0043 FIGS. 15 and 16 are external views showing 
constitutions in accordance with a fifth preferred embodi 
ment of the present invention; 
0044 FIG. 17 is a plan view showing a structure in 
accordance with the fifth preferred embodiment of the 
present invention; 
004.5 FIG. 18 is a perspective view showing a constitu 
tion in accordance with the fifth preferred embodiment of 
the present invention; 
0046 FIG. 19 is an elevation view showing a constitu 
tion in accordance with the fifth preferred embodiment of 
the present invention; 
0047 FIG. 20 is a block diagram showing an idea in 
accordance with a sixth preferred embodiment of the present 
invention; 
0048 FIG. 21 is a perspective view showing a structure 
in accordance with the sixth preferred embodiment of the 
present invention; 
0049 FIG.22 is an external view showing a constitution 
in accordance with a Seventh preferred embodiment of the 
present invention; 
0050 FIGS. 23 and 24 are cross sections for explanation 
of an eighth preferred embodiment of the present invention; 
0051 FIG. 25 is a block diagram for explanation of a 
ninth preferred embodiment of the present invention; 
0052 FIG. 26 is a conceptual diagram showing a con 
Stitution to which a basic idea of an application of the 
present invention is applied; 
0053 FIG. 27 is a conceptual diagram showing another 
constitution to which the basic idea of the application of the 
present invention is applied; 
0054 FIG. 28 is a conceptual diagram showing a con 
Stitution to which the basic idea of an application of the 
present invention is applied; 
0055 FIG. 29 is a conceptual diagram showing a con 
Stitution in accordance with a first application of the present 
invention; 
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0056 FIGS. 30 to 32 are conceptual diagrams showing 
constitutions in accordance with a Second application of the 
present invention; 
0057 FIG. 33 is a flow chart showing an operation in 
accordance with the Second application of the present inven 
tion; 
0.058 FIG. 34 is a view showing a constitution in accor 
dance with a third application of the present invention; 
0059 FIG. 35 is a flow chart showing a procedure in 
accordance with the third application of the present inven 
tion; 
0060 FIG. 36 is a flow chart showing a procedure in 
accordance with a fourth application of the present inven 
tion; 
0061 FIGS. 37 to 43 are flow charts showing procedures 
in accordance with a fifth application of the present inven 
tion; 
0.062 FIG. 44 is a block diagram showing a configura 
tion in accordance with a sixth application of the present 
invention; 
0.063 FIG. 45 is a block diagram showing another con 
figuration in accordance with the Sixth application of the 
present invention; 
0064 FIGS. 46 and 47 are flow charts showing proce 
dures in accordance with a Seventh application of the present 
invention; 
0065 FIGS. 48 and 49 are flow charts showing proce 
dures in accordance with an eighth application of the present 
invention; 
0.066 FIG. 50 is a flow chart showing a variation of the 
procedure in accordance with the eighth application of the 
present invention; 
0067 FIG. 51 is a flow chart showing a procedure in 
accordance with a ninth application of the present invention; 
and 

0068 FIG. 52 is an external view showing a background 
art. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0069. A. Basic Idea 
0070 FIG. 1 is an external view of a constitution of a 
refrigerator 100, showing a basic idea of the present inven 
tion. The refrigerator 100 is provided with a refrigerator 
compartment 101 housing foods and the like, a freezer 104 
housing ice and the like and a freezer 105 housing a 
Semiconductor equipment 10 Such as a personal computer. 
The Semiconductor equipment 10 uses a Semiconductor 
device. The refrigerator compartment 101 and the freezers 
104 and 105 are provided with doors 110, 111 and 112, 
respectively. The freezers 104 and 105 are partitioned off 
each other. The freezer 105 is waterproofed and dry enough 
to prevent condensation. Housed in the freezer 105, the 
Semiconductor device in the Semiconductor equipment 10 
operates at high Speed. 

0071. When a normal semiconductor is used at room 
temperature, its inside temperature rises to about 100° C. by 
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heating. In contrast, by Sufficiently exhausting the heat in the 
freezer, the temperature of -20° C. can be achieved inside 
the semiconductor. Since the mobility of electrons is in 
proportion to -(3/2)th power of absolute temperature, the 
ratio of mobilities in the freezer and at room temperature is 
1.79. Therefore, the semiconductor equipment 10 can oper 
ate faster in the freezer by 80% than at room temperature. 
0072 FIG. 2 is a conceptual diagram showing a structure 
of the freezer 105. An evaporator 105a meanders around the 
freezer 105 except for an opening 105c on the side of the 
door, and a coolant gas 105b flows in the evaporator 105.a. 
Adiabatic expansion of the coolant gas 105b cools the 
freezer 105. Such a structure only has to be one used for a 
general refrigerator, and both a compression-refrigerator and 
an absorption-refrigerator can cool the freezer 105. Further 
more, Such methods as shown in "Glossary: Contrivance of 
Machine (Shojiten: Kikai no Shikumi)”, pp. 82 to 85 
(Shigeru Watanabe, Kodansha), herein incorporated by ref 
erence, may be adopted. 
0073 FIG. 3 is a conceptual diagram showing a water 
proof structure of the freezer 105. A magnet packing 105d is 
provided around the opening 105c. On the face of the door 
112 on the Side of the opening 105c, a magnet packing 112d 
is provided to come into an intimate contact with the magnet 
packing 105d when the door 112 is closed. 
0074 FIG. 4 is a block diagram showing a mechanism to 
prevent condensation in the freezer 105. In front of the 
freezer 105, a condensation room 91 is located and the 
condensation room 91 inspires through an intake pump with 
valve 92c. The temperature is kept lower in the condensation 
room 91 than in the freezer 105. Since the saturation vapor 
preSSure in the condensation room 91 is low, the air inspired 
therein is dried by condensation. The dried air is introduced 
to the freezer 105 through an intermediate valve 92b. Since 
temperature in the freezer 105 is higher than in the conden 
sation room 91, no condensation is caused in the freezer 105. 
The freezer 105 is exhausted through an exhaust pump with 
valve 92a. It is sufficient to operate the intermediate valve 
92b, the intake pump with valve 92c and the exhaust pump 
with valve 92a only when the freezer 105 is opened or 
closed to put the semiconductor equipment 10 therein. With 
the evaporator, as shown in FIG. 2, the inside temperature 
of the condensation room 91 can be lowered. By making the 
length of the evaporator with respect to its size relatively 
longer than that of the freezer 105, the temperature of the 
condensation room 91 becomes lower than that of the 
freezer 105. 

0075 FIG. 5 is a conceptual diagram showing another 
Structure to prevent condensation. Since the partial preSSure 
of Steam in the freezer is reduced by disposing a desiccant 
105e in the freezer 105, no condensation is caused even at 
low temperature. 

0076 Thus, according to the present invention, since a 
freezer in a refrigerator which seems to be possessed by any 
family is used for cooling, without a special cooling System 
Such as liquid nitrogen, it is possible to enhance the perfor 
mance of a Semiconductor equipment at low cost. 
0077 FIG. 6 is a conceptual diagram showing a case 
where the refrigerator 100 comprises a drawer compartment 
106 as a freezer for containing a Semiconductor equipment 
10. Although the drawer compartment 106 is the bottom 
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Stage in this figure, it may be located wherever, the middle 
Stage or the top stage. The drawer compartment 106 may be 
provided with Something for waterproof or to prevent con 
densation. 

0078 B. The Preferred Embodiments 
0079 (b-1) The First Preferred Embodiment 
0080 FIG. 7 is a conceptual diagram showing a consti 
tution of the freezer 106 in accordance with the first pre 
ferred embodiment of the present invention. The freezer 106 
is provided with a connector 120 and connected to the 
Semiconductor equipment 10 as indicated by arrows. The 
connector 120 may include a connector for power Supply 
120a, a connector for data communication 120lb and a 
connector for analog signal 120c. Therefore, the Semicon 
ductor equipment 10 can be Supplied with power and 
communicate data and Signals with the outside while being 
cooled in the freezer 106. 

0081) (b-2) The Second Preferred Embodiment 
0082 Since a personal computer usually operates on the 
basis of a clock, it can not operate at high Speed if a clock 
frequency does not increase even at low temperature. Then 
prepared are two clocks, a first clock of low frequency with 
which the Semiconductor equipment 10 can operate even at 
room temperature and a Second clock of high frequency with 
which the Semiconductor equipment 10 properly operates 
when being cooled. 
0.083 FIG. 8 is a block diagram showing a configuration 
of the semiconductor equipment 10 with a plurality of clocks 
as above. The Semiconductor equipment 10 comprises a 
processing unit 11 having a Semiconductor device, a clock 
generation unit 12 for generating the first clock and a clock 
generation unit 13 for generating the Second clock. With 
Switching operation of a Switch SW, either the first or second 
clock is applied to the processing unit 11. The Switching 
operation of the Switch SW can be externally controlled by 
a signal through a Switching terminal CS. Instead of the 
Switching terminal CS, a manual control may be externally 
made on the Switching operation of the Switch SW. 
0084. When the semiconductor equipment 10 is used 
outside, the first clock is Selected, and when used at home, 
the Semiconductor equipment 10 is cooled in the freezer and 
the Second clock is Selected for faster operation. 
0085 FIG. 9 is a block diagram showing a variation of 
this preferred embodiment. The Switch SW is controlled 
neither manually nor by external input, but by a temperature 
Sensor 14 incorporated in the Semiconductor equipment 10. 
The temperature Sensor 14 performs the Switching operation 
of the Switch SW as above depending on ambient tempera 
ture. This eliminates Some complicated operation for Switch 
ing the clock. 
0.086 FIG. 10 is a block diagram showing another con 
figuration for Switching the clock. The clock generation unit 
generates a reference clock signal of frequency f and inputs 
the reference clock signal to a phase detector. The phase 
detector detects a phase shift between the reference clock 
Signal and an output from a frequency divider 93, generates 
an up signal UP and a down signal DOWN and applies these 
two signals to a charge pump. An output from the charge 
pump is applied a voltage control oscillator (VCO) through 
a filter. The applied signal is multiplied into the frequency 
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inf and the multiplied clock Signal is applied to the proceSS 
ing unit 11. The same multipliedSignal is also applied to the 
frequency divider 93, where divided into frequency f, and 
outputted. A phase locked loop as above is made to Stably 
obtain a clock Signal of frequency inf. This phase locked 
loop is well known, and introduced in detailin, for example, 
“Principles of CMOS VLSI Design (2nd Edition)”, pp. 685 
to 689 by Neil H. E. Weste and Kamran Eshraghian, Addison 
Wesley, herein incorporated by reference. 
0087 FIG. 11 is a circuit diagram illustrating a configu 
ration of the frequency divider 93. The frequency divider 93 
comprises a 2" counter 93a, a thermistor TH, n-type tran 
sistors Tr1 and Tr2 and a p-type transistor Tr3. One electrode 
of the transistor Tr2 receives an (m-1)th-digit output from 
the 2" counter 93a and one electrode of the transistor Tr3 
receives an m-th-digit output. Other electrodes of the tran 
Sistors Tr2 and Tr3 are connected in common, to output a 
divided signal. Gates of the transistors Tr2 and Tr3 are 
connected to a ground through the transistor Tr1 and pulled 
up to a power Supply Vcc through a resistor R (achieved by, 
for example, a diode connection of transistors as shown in 
this figure). A gate of the transistor Tr1 is connected to the 
power Supply Vcc and further connected to the ground 
through the thermistor Th. 
0088. In the configuration of FIG. 11, as the temperature 
sensed by the thermistor Thrises, the resistance value of the 
thermistor Th decreases. Therefore, threshold values of the 
transistors Tr1, Tr2 and Tr3 can be controlled so that over a 
certain temperature, the transistors Tr1, Tr2 and Tr3 may 
turn on, off and on, respectively and under the temperature, 
the transistors Tr1, Tr2 and Tr3 may turn off, on and off, 
respectively. Accordingly, the frequency divider 93 divides 
the clock signal outputted from the Voltage control oscillator 
by 2" over a certain temperature and by 2" under the 
temperature. Since the clock signal outputted from the 
frequency divider 93 is matched in phase with the clock 
Signal of frequency fby the phase locked loop, the frequency 
inf of the clock signal outputted from the Voltage control 
oscillator rises from 2"...f to 2"f by a factor of 2 as the 
temperature falls. 
0089. Though this preferred embodiment has been dis 
cussed mainly taking a personal computer as an example, 
application of this preferred embodiment is not restricted to 
the personal computer. A Semiconductor equipment to per 
form an application needing high Speed operation, Such as an 
image processing using MPEG, can produce the same effect. 
0090 (b-3) The Third Preferred Embodiment 
0091 FIG. 12 is an external view of the third preferred 
embodiment of the present invention, showing a case where 
the refrigerator 100 comprises the drawer compartment 106 
as a freezer, like the case of FIG. 6. 
0092. When the semiconductor equipment 10 is housed 
in the drawer compartment 106 as shown in this figure, it is 
desirable to provide media ports 15 and 16 at locations 
exposed on the Side of opening of the drawer compartment 
106 in the semiconductor equipment 10. Since the drawer 
compartment 106 is opened upwards in FIG. 12, it is 
desirable to provide the media ports 15 and 16 on an upper 
Surface of the Semiconductor equipment 10, in terms of 
convenience for bringing a medium (input/output medium) 
in/out. The media ports 15 and 16 are used for bringing, for 
example, a floppy disk and a CD-ROM in/out, respectively. 
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0093 FIG. 13 is an external view of a variation of this 
preferred embodiment, showing a case where a refrigerator 
102 comprises a drawer compartment 107 as a freezer. The 
drawer compartment 107 has a body 107a and a door 107b. 
When the door 107b is opened in a direction as indicated by 
arrows, the body 107a is opened. An opening of the body 
107a is located on the same side as other doors 110 and 111 
of the refrigerator 102 are located, i.e., on a front side of the 
refrigerator 102. It is naturally desirable to provide the 
connector 120 of FIG. 7 in the drawer compartment 107, 
like in the drawer 106. 

0094. Also when the semiconductor equipment 10 is 
housed in the drawer compartment 107 of this preferred 
embodiment, it is desirable to provide the media ports 15 
and 16 in the semiconductor equipment 10 in terms of 
convenience for bringing a medium in/out. In this case, it is 
desirable to provide the media ports 15 and 16 on the front 
Side of the Semiconductor equipment 10 like an ordinal 
Semiconductor equipment. 
0.095 Though the media ports for floppy disk and CD 
ROM are discussed, the preferred embodiment can be simi 
larly applied for other media such as DVD-ROM and MO. 
0096) (b-4) The Fourth Preferred Embodiment 
0097 FIG. 14 is an external view of the fourth preferred 
embodiment of the present invention, showing a case where 
the refrigerator 100 comprises the drawer compartment 106 
as a freezer, like the case of FIG. 6. The drawer compart 
ment 106 of the refrigerator 100 houses a body 10a of a 
personal computer and the body 10a is connected to a home 
network N1 through the connector 120 of FIG. 7. On the 
other hand, the home network N1 is connected to a display 
10b, a keyboard 10c and a mouse 10d of the personal 
computer directly or indirectly. Therefore, the body 10a of 
the personal computer and the input/output devices 10b, 10c 
and 10d are connected to each other through the home 
network N1. 

0.098 Thus, since input/output operation can be made 
with the input/output devices 10b, 10c and 10d provided 
away from the refrigerator 100, problems such as the display 
10b and the keyboard 10c can not be used because they are 
in the refrigerator and the Semiconductor equipment 10 can 
be used only in a place where the refrigerator is installed, 
e.g., in a kitchen. 

0099 (b-5) The Fifth Preferred Embodiment 
0100 FIG. 15 is an external view showing the fifth 
preferred embodiment of the present invention. A refrigera 
tor 103 comprises a not-shown refrigerator compartment 
openable/closable with the doors 110 and 111 and a dedi 
cated freezer 113. The dedicated freezer 113 is used only for 
housing the Semiconductor equipment 10 to cool it, ordi 
narily having no mechanism to open/close. It is naturally 
desirable to provide a mechanism to open/close for main 
tenance and inspection. 

0101 FIG. 16 is an external view showing a more 
preferable example of this preferred embodiment. The dedi 
cated freezer 113 exposes the media ports 15 and 16 of the 
semiconductor equipment 10. It thereby becomes possible to 
bring a medium into or out from the Semiconductor equip 
ment 10 without opening the dedicated freezer 113. It is 
desirable to provide the media ports 15 and 16 on the same 
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side as the doors 100 and 111 are provided, as shown in this 
figure, in terms of operability. 
0102 FIG. 17 is a plan view illustrating a structure of the 
dedicated freezer 113. Like the freezer 105, an evaporator 
113a is disposed around the dedicated freezer 113. 
0.103 FIG. 18 is a perspective view illustrating a consti 
tution of the media port 16 used as a media port for 
CD-ROM. The media port 16 comprises a tray for CD-ROM 
16a, an opening 16e and a door 16b. The tray for CD-ROM 
16a can be brought into or out from the dedicated freezer 
113 through the opening 16e. The door 16b is fixed to the 
tray for CD-ROM 16a, covering the opening 16e when the 
tray for CD-ROM 16a is housed in the dedicated freezer 
113. 

0104 FIG. 19 is an elevation viewing the door 16b from 
the Side of the opening 16e. A packing 16f is provided 
around the door 16b and seals the opening 16e with a 
packing 16d located around the opening 16e correspond 
ingly. Thus, there is no disadvantage of losing the function 
of cooling the Semiconductor equipment 10 by the dedicated 
freezer 113 through the media port 16. 
0105 Naturally, this constitution can be applied to a 
media port for floppy disk. 
0106 Further, as shown in FIG. 16, it is desirable to 
provide the dedicated freezer 113 at the top of the refrig 
erator 103 because the media ports 15 and 16 are easily 
handled. 

0107 (b-6) The Sixth Preferred Embodiment 
0.108 FIG. 20 is a block diagram showing an idea in 
accordance with the sixth preferred embodiment of the 
present invention. In many cases, the Semiconductor equip 
ment 10 comprises a backup battery 10s. In general, the 
lifetime of battery is considerably deteriorated at low tem 
perature. 

0109 For this reason, part 10 of the semiconductor 
equipment 10 other than the backup battery 10s is housed in 
the freezer 106 to be cooled and the backup battery 10s is 
located outside the freezer 106 not to be cooled. This 
lengthens the lifetime of the backup battery 10s, to eliminate 
labors for frequent change of the backup battery and gain 
advantage in cost. 
0110 FIG. 21 is a perspective view illustrating this 
preferred embodiment. In this figure, for better viewability, 
an outline of the refrigerator 101 is represented by chain 
line, the freezer 106 in the refrigerator 101 is represented by 
broken line and an evaporator 106a and a condenser 94 in 
the freezer 106 and the part 10 of the semiconductor 
equipment 10 housed in the freezer 106 are represented by 
Solid line. 

0111. The refrigerator 101 usually comprises the con 
denser 94 for condensing the coolant gas and around it, the 
temperature is high. Therefore, it is desirable to locate the 
backup battery 10s near it for longer lifetime of the backup 
battery 10s. 

0112 (b-7) The Seventh Preferred Embodiment 
0113 FIG. 22 is a perspective view showing an appear 
ance of a refrigerator 104 in accordance with the seventh 
preferred embodiment of the present invention. The doors 
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110 and 111 are disposed on a front surface 104a of the 
refrigerator 104 and above that, the dedicated freezer 113 is 
disposed. 
0114. The refrigerator 104 is provided with a connector 
unit at least on one of the front Surface 104a, a side Surface 
104b and an upper surface 104c. In FIG.22, connector units 
131, 132 and 133 are disposed on the front Surface 104a, the 
side surface 104b and the upper surface 104c, respectively. 
0115 The connector units 131, 132 and 133 have con 
nectors 131a, 132a and 133a, respectively, which are con 
nected to the Semiconductor equipment 10 through e.g., the 
connector 120 of FIG. 7 inside the refrigerator 104. It is 
naturally desirable that the connector units 131, 132 and 133 
are provided with covers 131b, 132b and 133b, respectively, 
for protection from dust. 
0116. According to this preferred embodiment, without 
moving a large-sized refrigerator, the Semiconductor equip 
ment housed therein can be easily connected to the outside. 
For example, easy connection can be made between the 
home network N1 of FIG. 14 in the fourth preferred 
embodiment and the Semiconductor equipment 10. 
0117 (b-8) The Eighth Preferred Embodiment 
0118 FIGS. 23 and 24 are cross sections used for 
explanation of this preferred embodiment, showing MOS 
transistors as examples of bulk device and SOI device, 
respectively. In both MOS transistors, a current 5 flows from 
a Source 2 to a drain 3 by potential control of a gate 4, 
generating a heat 6. The heat 6 is easy to vent to a 
semiconductor Substrate 1 in the bulk device while the heat 
6 is blocked by a silicon oxide 7, not being vented, in the 
SOI device. Therefore, using the SOI device is preferable to 
using the bulk device for the Semiconductor equipment 10 
(or the body 10a, or the part 10) to be cooled. For it is 
possible to manifest potential capability of high-Speed 
operation of the SOI device. 
0119) (b-9) The Ninth Preferred Embodiment 
0120 FIG. 25 is a block diagram showing this preferred 
embodiment. The Semiconductor equipment 10 comprises a 
memory 10, a memory controller 10w, microprocessor 
(MPU) 10x, a cache memory 10y and a memory bus 10z. The 
memory controller 10w is connected to an I/O bus 134 which 
is connected to a controller 135 of the refrigerator and a 
media device controller 136. The controller 135 of the 
refrigerator outputs an instruction 140 to control functions of 
the refrigerator, e.g., the cooling Speed and time for keeping 
temperature and the like. The media device controller 136 
controls devices for performing writing/reading of media to 
input/output data into/from the Semiconductor equipment 
10. 

0121 According to this preferred embodiment, since the 
semiconductor equipment 10 and the controller 135 of the 
refrigerator share the I/O bus 134, the operation of the 
refrigerator can be controlled more freely with the micro 
processor 10x of the semiconductor equipment 10. Further, 
Since the Semiconductor equipment 10 and the refrigerator 
share peripherals such as CD-ROM and hard disk, it is 
possible to reduce cost for high-speed operation. 

0122) The above preferred embodiments can be achieved 
not only alone but also in combination. For example, the 
sixth preferred embodiment may be with one of the first to 
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fifth preferred embodiments, and further the combination 
may be combined with the seventh preferred embodiment. 
0123 C. Basic Idea of Applications 
0.124 For example, by connecting the I/O bus 134 further 
to other controller Such as a bar-code reader controller 137 
to apply a bar-code reader to the refrigerator, Such operations 
as shown in the following applications can be achieved. 
0.125. In the conventional refrigerator, what are contained 
inside can be, observed only when the refrigerator is opened. 
In a refrigerator, however, housing the Semiconductor equip 
ment 10 to control foods therein, a bar-code reader con 
trolled by the semiconductor equipment 10 is attached, by 
which a database can be made regarding foods put in and out 
from the refrigerator. Therefore, it is not necessary to open 
the door for checking what are contained in the refrigerator, 
the door has only to be opened/closed when the foods are put 
in and out from the refrigerator. 
0.126 FIG. 26 is a conceptual view showing a constitu 
tion of a refrigerator 200 to which the basic idea of the 
present application is applied. An LCD display 210 is 
attached on a front surface of the refrigerator 200 and a 
handheld bar-code reader 209 is provided separately from 
the body. For example, by connecting a controller for 
controlling the LCD display 210 to the I/O bus 134 of FIG. 
25, The LCD display 210 can be controlled under direction 
of the microprocessor 10x. 
0127. When the foods are put in the refrigerator 200, the 
bar codes of the foods are read by the bar-code reader 209 
and Stored together with date into the Semiconductor equip 
ment 10 Such as a personal computer (putting-in operation). 
The bar-code reader 209 is controlled by the bar-code reader 
controller 137. When the foods are put out, the bar codes of 
the foods are read by the bar-code reader 209 and stored into 
the Semiconductor equipment 10 (putting-out operation). 
Thus, a list of foods in the refrigerator can be made 
Semi-automatically. It is desirable to display the foods put 
into or out from the refrigerator on the LCD display 210 for 
check when the foods are put in or out. 
0128. The bar code refers to a code to uniquely specify 
country, maker, name for each item, e.g., JAN (Japanese 
Article Number). It is natural that other code system may be 
used only if can distinguish what are contained in the 
refrigerator. A technique in which the bar-code reader is 
applied to the refrigerator is disclosed in Japanese Patent 
Application Laid Open Gazette No. 5-288456. 
0129. Since that makes it possible to grasp contents of the 
refrigerator with the database, various functions as discussed 
later can be applied to the refrigerator. The database may be 
kept in the Semiconductor equipment 10 or outside the 
refrigerator through the home network N1 as shown in the 
fourth preferred embodiment. 
0.130. It is desirable for the semiconductor equipment 10 
to be cooled in the refrigerator 200, but regardless of a 
judgment is made on whether being cooled or not, it is 
desirable to be incorporated in the refrigerator. Naturally, the 
bar-code reader 209 of the refrigerator 200 may be exter 
nally controlled. 
0131 FIG. 27 is a conceptual diagram showing another 
constitution of the refrigerator 200. To distinguish putting-in 
and putting-out of foods, a putting-in button 207a and a 
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putting-out button 207b are provided. For example, when 
the bar-code reader 209 reads the bar codes while pushing 
the putting-in button 207a, it is grasped that the foods with 
the bar codes are put in, and when the bar-code reader 209 
reads the bar codes while pushing the putting-out button 
207b, it is grasped that the foods given the bar codes are put 
out. This means that a control by Separately using the 
putting-in button 207a and the putting-out button 207b for 
each food is adopted. 
0132) Another control may be performed to grasp that the 
foods with the bar codes read by the bar-code reader 209 
from the time when the putting-in button 207a is once 
pushed until the time when the putting-out button 207b is 
next pushed should be put in the refrigerator 200, and the 
foods with the bar codes read by the bar-code reader 209 
from the time when the putting-out button 207b is once 
pushed until the time when the putting-in button 207a is next 
pushed should be put out from the refrigerator 200. 
0133. Further, there may be a case where the bar codes 
for a plurality of foods are read by the bar-code reader 209 
without pushing the putting-in button 207a or the putting 
out button 207b and the names of the foods are listed on the 
LCD display 210. In this case, such a control can be made, 
where Specifying the displayed foods, the putting-in button 
207a or the putting-out button 207b is pushed to separate 
put-in foods and put-out foods and their data are Stored into 
the database. 

0134 FIG. 28 is a conceptual diagram illustrating a 
constitution of the bar-code reader 209. The bar-code reader 
209 comprises a bar-code reading face 208, the putting-in 
button 207a and the putting-out button 207b. By incorpo 
rating the putting-in button 207a and the putting-out button 
207b in the bar-code reader 209, it becomes easier to 
perform an operation of reading the bar code with the 
bar-code reading face 208 while pushing the putting-in 
button 207a, for example. 
0135 Further, as one of ways of using the refrigerator, 
there is a case where the food once put out therefrom is used 
a little and the rest of it is often put therein again. To cope 
with this case, it is desirable to provide a partial-use button 
together with the putting-in button 207a and the putting-out 
button 207b. For example, the bar code of a food once put 
out is read while the partial-use button is pushed, and the 
food is partially used and then put in the refrigerator again. 
That makes it possible to grasp this food as “remainder', 
which are partially used. 
0136 (C-1) The First Application 
0.137 FIG. 29 is a conceptual diagram showing a con 
Stitution of this application. A door 214 of the refrigerator 
200 comprises a putting-in bar-code reader 22c and a 
putting-out bar-code reader 22d on its inner Side. 
0.138. Thus, using different bar-code readers for putting 
in and putting-out, a database on the putting-in and putting 
out for the refrigerator 200 is easily made. Naturally, a 
bar-code reader for partial-use may be also provided. 
0139 (C-2) The Second Application 
0140 FIG. 30 is a conceptual diagram illustrating this 
application. This figure shows a State where a refrigerator 
compartment 201, a freezer 204 and a drawer compartment 
203 of the refrigerator 200 are opened. 
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0.141. The refrigerator 200 is provided with the cooled 
Semiconductor equipment 10 in its upper portion. The media 
ports 15 and 16 of the semiconductor equipment 10 are 
exposed to the refrigerator 200. 

0142. The refrigerator compartment 201 and the freezer 
204 are exposed by opening doors 211 and 214, respectively. 
Bar-code readers 23 and 22 are provided at edges on the 
opposite Side of a rotary shaft for opening/closing of the 
doors 211 and 214. The bar-code reader 23 has an external 
reading face 23a and an internal reading face 23b. The 
external reading face 23a is exposed outside the refrigerator 
200 even when the door 211 is closed while the inner reading 
face 23b is covered by the refrigerator compartment 201 
when the door 211 is closed. Similarly, the bar-code reader 
22 has an external reading face 22a and an internal reading 
face 22b. The external reading face 22a is exposed outside 
the refrigerator 200 even when the door 214 is closed while 
the inner reading face 22b is covered by the freezer 204 
when the door 214 is closed. 

0.143 Similarly, the drawer compartment 203 has a bar 
code reader 24 with an external reading face 24a and an 
internal reading face 24b on this side of its opening. The 
external reading face 24a is exposed outside the refrigerator 
200 even when the drawer compartment 203 is closed while 
the inner reading face 24b is not exposed to the refrigerator 
200 when the drawer compartment 203 is closed. 

0144. By providing the bar-code readers 23, 22 and 24 on 
part of the doors 211 and 214 and the drawer compartment 
203, e.g., near handles, the operations, of opening the 
refrigerator 200, holding foods over the bar-code readers and 
putting the foods into or out from the refrigerator 200 are 
Successively performed, to achieve high efficiency. 

0145 Especially, by providing the external reading faces 
23a, 22a and 24a, the bar codes for foods can be read 
without opening the refrigerator 200. Further, vegetable not 
in Sack, home-made vegetable and hooked fish have no bar 
code. In these cases, after putting the foods into the refrig 
erator 200, separately-prepared bar codes can be read by the 
external reading faces 23a, 22a and 24a. 
0146 FIGS. 31 and 32 are conceptual diagrams showing 
Separately-prepared bar-code lists 25 and 26, respectively. 
The bar-code list 25 is a piece of sheet bearing a plurality of 
Sets each of a drawing (or picture) 25a representing a food, 
a bar code 25b corresponding to the drawing 25a and its 
name 25c. The bar-code list 25 is especially advantageous 
for a case where a handheld bar-code reader 209 is provided 
separately from the refrigerator 200. 

0147 On the other hand, the bar-code list 26 is a booklet 
with a bunch of cards each bearing a drawing (or picture) 
26a representing a food, a bar code 26b corresponding to the 
drawing 26a and its name 26c. The bar-code list 26 is 
Suitable for both cases where a handheldbar-code reader 209 
is used and the external reading faces 23a, 22a and 24a are 
used. 

0.148. Furthermore, a technique that contents in the 
refrigerator can be grasped with weight Sensed by a weight 
Sensor provided in the refrigerator is disclosed in, for 
example, Japanese Patent Application Laid Open Gazette 
No. 6-68114. Also in this application, the weight Sensor can 
be provided in the refrigerator 200. 
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0149 Referring back to FIG. 30, the refrigerator com 
partment 201 has shelves 201a and 201b and a bottom 201c 
each having a weight sensor and a bottom 204d of the 
freezer 204 also has a weight sensor. Similarly, a bottom 
203d of the drawer compartment 203 has a weight sensor. 
The doors 211 and 214 are provided with pockets 206 and 
205, respectively, of which bottom portions can be provided 
with weight Sensors. The weight Sensors can operate under 
control of the semiconductor equipment 10 like the bar-code 
reader. 

0150. The weight sensor can sense an increase/decrease 
in weight of foods put thereon. Therefore, when the weight 
increases, it is grasped that the readings of the bar-code 
reader with this weight increase are data on the put-in foods. 
When the weight decreases, it is grasped that the readings of 
the bar-code reader with this weight decreases are data on 
the put-out foods. With this, it is possible to automatically 
distinguish putting-in and putting-out. Especially, when the 
foods are put in, the weights as well as the names and date 
are recorded. 

0151. Thus, associating the operation of the weight sen 
Sor with that of the bar-code reader, a complicated labor for 
putting-in and putting-out can be eased. 

0152. Further, usually, it is also desirable to control 
cooling capability of the refrigerator with a temperature 
sensor provided in the refrigerator. FIG. 33 is a flow chart 
showing a method of controlling the cooling capability of 
the refrigerator on the basis of the weight of contents and 
inside temperature. In the step S101, the refrigerator 200 is 
closed and then in the step S102, the weight of contents is 
measured. In the step S103, the temperature inside the 
refrigerator 200 is also measured. In the step S104, a value 
obtained by Subtracting an inside temperature Set from the 
measured temperature of the step S103 is multiplied by the 
weight of the contents of the step S102 and a control is made 
to achieve a cooling capability in proportion to the product. 
The control of the cooling capability is made by, for 
example, a controller 135 of the refrigerator shown in FIG. 
25. 

0153 (C-3) The Third Application 
0154 By creating a database on contents of the refrig 
erator (hereinafter referred to as “stock database”) and 
updating the Stock database with change of the contents, the 
Stock database can be utilized in various cases discussed 
later. In this application, an exemplary procedure of creating 
the Stock database will be discussed. 

O155 FIG. 34 shows an exemplary stock database Q1. 
Items Such as name of food, Storage date (putting-in date), 
weight, number, open date and date for use are arranged in 
a horizontal direction and each item is generally termed 
"fields'. In a vertical direction, various contents are arranged 
and each content is generally termed “records”. Therefore, a 
row corresponds to a record and its items are arranged in 
different fields on the same row. As discussed above, the 
record is obtained by reading a bar code attached to a food. 
Further, these data may be obtained from delivery compa 
nies and retailers via network as discussed later. 

0156 FIG. 35 is a flow chart showing a procedure of 
creating the Stock database. The following control is made 
by the microprocessor 10x connected to the refrigerator 
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through e.g., the bar-code reader controller 137, the I/O bus 
134 and the memory bus 10e as shown in FIG. 25. 
0157 First, in the step S201, a bar code of an object is 
read by the bar-code reader without distinguishing an object 
to be stored and a stored object (that is, regardless of a 
judgment is made on whether putting-in or putting-out). 
Next, in the step S202, date is obtained. This date can be 
obtained from e.g., a clock M1 of the Semiconductor equip 
ment 10. 

0158. In the step S203, a judgment is made on whether 
the weight increases or decreases. This can be judged by an 
output from a weight sensor M2. When the weight 
decreases, it is grasped that putting-out or partially-use is 
made and the step S203 is followed by the step S204. When 
the weight increases, it is grasped that putting-in is made and 
the step S203 is followed by the step S207. 
0159. In the step S204, a judgment is made on whether or 
not the decrease in weight is the total weight of the food 
recognized in the step S201. The total weight of the food 
recognized in the Step S201 can be grasped with reference to 
the Stock database before update. 
0160 When it is judged that the decrease in weight is the 
total weight of the food in the step S204, it is grasped that 
putting-out is made. Therefore, in the step S205, the record 
of the food is deleted, completing creation and update of the 
Stock database. 

0.161 When it is judged that the decrease in weight is not 
the total weight of the food in the step S204, it is grasped that 
partially-use is made. Then, in the step S206, the item of 
weight for the food is updated, completing creation and 
update of the Stock database. 
0162. In the step S207, a procedure for putting-in is 
made. In other words, a new record is created and field 
items, e.g., name, Storage date and weight are written in the 
database., Subsequently, in the step S208, the open date for 
the food is calculated and written into the database. At this 
time, when the date of use for the food is already decided, 
there may be a case where a user can write the item of open 
date regardless of the calculation result in the step S208. 
0163 To calculate the open date, it is desirable that a 
preservable period database TDB is separately created, to be 
searched for information on the preservable period. The 
open date is obtained by adding the preservable period to the 
storage date. The preservable period database TDB may be 
located wherever only if the microprocessor 10x can make 
an access thereto, and it is not necessary to locate the 
database TDB in the refrigerator. Further, It goes without 
Saying that it is desirable to connect the preservable-period 
database TDB to a network N3 such as internet and always 
update with the latest information. It is natural that the 
preservable period of some foods may be different from 
general value. In this case, the contents of the preservable 
period database TDB may be corrected by the microproces 
Sor 10x. The corrected value can be used when a record for 
the same food is next created. 

0164. In the step S209, a judgment is made on whether or 
not a plurality of records for the Same food name is checked. 
When the same record as the name recognized in the Step 
S201 already exists, the number in the already-existing 
record is updated and the record created in the step S207 is 
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deleted. This automatically update the item of number. After 
that, creation and update of the Stock database is completed. 
0165 (C-4) The Fourth Application 
0166 FIG. 36 is a flow chart showing a method of this 
application. In this application, a method of proposing 
cuisines from a database will be discussed. 

0167 First, in the step S301, all combinations of a 
plurality of foods are listed from the stock database Q1. At 
this time, the food corresponding to a record whose date of 
use is already determined is omitted. 
0168 For example, when only potato and corn exist in 
the Stock database Q1, this means that there exist potato and 
corn in the refrigerator which is an object of the Stock 
database Q1 and the combinations listed in the step S301 are 
the following three, “only potato”, “only corn” and “potato 
and corn”. 

0169. Next, in the step S302, the above three combina 
tions of foods are individually inputted into a recipe data 
base R1 and names of cookable cuisines are listed. The 
recipe database R1 refers to a database in which names of 
cuisines and foods needed for cooking the cuisines (referred 
to as “foodstuffs") are associated with each other. In other 
words, foods and names of cookable cuisines from the foods 
are associated in the recipe database R1. 
0170 It is desirable to always update the recipe database 
R1, for example, through a network N2 such as internet. If 
the menus are stored in the ROM as disclosed in Japanese 
Patent Application Laid Open Gazette No. 63-65276, the 
kinds of cuisines cookable with a foodstuff is limited and not 
updated, and therefore users are likely to be wearied there 
with. 

0171 In the recipe database R1, for example, “chips', 
“corn Soup' and "salad' are found correspondingly to the 
foodstuffs “only potato”, “only corn” and “potato and corn”. 
These are displayed in the step S303. For example, the 
display can be achieved by using the LCD display 210 of 
FIG. 26, or using a display 10b of FIG. 14. Then, the users 
can Select any of displayed cuisines. 
0172 Thus, without opening the refrigerator to check its 
contents, it is possible to easily know the cuisines cookable 
with foods contained therein. 

0173 Preferably, if recipes are also stored in the recipe 
database R1, the recipe for each cuisine can be displayed in 
the step S303 together with the foodstuff and cuisine. 
0.174 Both the stock database Q1 and the recipe database 
R1 can be stored in a storage device such as the memory 10. 
of FIG. 25. Alternatively, the recipe database R1 may exist 
on the network N2. Further, when a plurality of refrigerators 
exist, a Server controlling their respective Stock databases 
Q1 may be provided. An administrator of the Server recog 
nizes the contents of the refrigerators. Further, the admin 
istrator of the Server recognizes user's taste and potential 
demand. There may be a case where the administrator of the 
Server should ask for permission, from the user, to know the 
contents of the refrigerators. 

0175. The flow chart of FIG. 36 can be executed on the 
basis of a Software performed mainly by, for example, the 
microprocessor 10x of FIG. 25. This software can be loaded 
into computer-readable media Such as a floppy disk and a 
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CD-ROM attached/detached through the media ports 15 and 
16, respectively. For example, the Software attached in these 
media can be downloaded in the memory 10v through the 
I/O bus 134 by an operation of the media device controller 
136. 

0176) The software can be supplied from an external 
network such as the network N2 of FIG. 36 through the I/O 
buS 134. In this case, the Software can exist in predetermined 
carriers, for example, Signals propagating in a network or 
modifying electric wave. 
0177) (C-5) The Fifth Application 
0.178 In the fourth application, the number of combina 
tions of foods listed in the step S301 is in proportion to a 
factorial of the number of records in the Stock database, and 
the number of cuisines displayed in the step S303 increases. 
This application shows a technique to narrow the number of 
listed cuisines, reduce the time until the display of the 
cuisine and time needed for displaying the cuisine and 
facilitate user's Selection of the cuisine. 

0179 This application will be discussed taking cases 
where “nutritive value”, “family makeup”, “condition of 
health”, “history of cuisines made in the past”, “user's 
taste”, “foodstuffs in season”, “open date” are used as 
indices to narrow the number of the cuisines. 

0180 FIGS. 37 to 43 are flow charts showing a method 
of Selecting a cuisine in this application. The flow charts of 
FIGS. 37 to 43 can be executed on the basis of a Software 
performed mainly by, for example, the microprocessor 10x 
of FIG. 25. This software can be loaded into computer 
readable media such as a floppy disk and a CD-ROM 
attached/detached through the media ports 15 and 16, 
respectively, and further downloaded in the memory 10: 
Furthermore, the Software can be supplied from networks 
outside the refrigerator through the I/O bus 134 of FIG. 25. 
In this case, the Software can exist in predetermined carriers. 
0181. After execution of the step S301 like in FIG. 36, in 
the step S302, the cuisines are listed, yet are not here 
displayed for the user. 
0182 Next, in the step S304, the user selects an index. 
For example, the above various indices are displayed for the 
user, who selects one of the indices. For example, the Step 
S304 can be executed by using an apparatus in which a touch 
sensor is attached to the LCD display 210 or using the 
display 10b and the mouse 10d or the keyboard 10c shown 
in FIG. 14. 

0183) When the user selects “nutritive value” as the 
index, the step S304 is followed by the step T100 and the 
execution goes into a nutritive-value mode. Further, in the 
step T100, two more sub-modes are selected. A first Sub 
mode is a high-calory mode and a Second Sub-mode is a 
low-calory mode. 
0184. When the high-calory mode is selected in the step 
T100, the step T100 is followed by the step T101 then the, 
step T102, where information of calory on each cuisine 
listed in the step S302 are inputted from the recipe database 
R1 and a judgment is made on whether the calory is higher 
than a threshold value (e.g., 1000 kcal) or not. When the 
calory of a cuisine is not higher than the threshold value, the 
step T102 is followed by the step T122, where the cuisine is 
deleted from the list made in the step S302. When the calory 
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of a cuisine is higher than the threshold value, the step T102 
is followed by the step T103, where the cuisine is not deleted 
from the list. The steps T122 and T103 are followed by the 
junction J7. The procedure after the junction J7 will be 
discussed later in a history mode referring to FIG. 40. 
0185. When the low-calory mode is selected in the step 
T100, the step T100 is followed by the step T120 then the 
Step T121, where the information of calory on each cuisine 
listed in the step S302 are inputted from the recipe database 
R1 and a judgment is made on whether the calory is lower 
than the threshold value or not. When the calory of a cuisine 
is not lower than the threshold value, the step T121 is 
followed by the step T122, where the cuisine is deleted from 
the list made in the step S302. When the calory of a cuisine 
is lower than the threshold value, the step T121 is followed 
by the step T123, where the cuisine is not deleted from the 
list. The steps T122 and T123 are followed by the junction 
J7. 

0186. When the user selects “family makeup’ as the 
index, the step S304 is followed by the step T200 and the 
execution goes into a family mode. FIG. 38 is a flow chart 
showing a procedure in the family mode and connected to 
the flow chart of FIG. 37 through a junction J1. 
0187. The step T200 is followed, through the junction J1, 
by the step T201, where the number of family members is 
inputted. This step is executed by using the mouse 10d or the 
keyboard 10c of FIG. 14. 
0188 In the step T202, a judgment is made on whether 
the amount of stock of the foodstuffs is enough for the 
number of family members or not. Information on the 
amount of Stock is obtained from the Stock database Q1. 
When the amount of stock of foodstuffs for a cuisine is not 
enough for the number of family members, the step T202 is 
followed by the step T203, where the cuisine is deleted from 
the list made in the step S302. When the amount of stock of 
foodstuffs for a cuisine is enough for the number of family 
members, the step T202 is followed by the step T204, where 
the cuisine is not deleted from the list made in the step S302. 
The steps T203 and T204 are followed by the junction J7. 
0189 When the user or anyone of his (her) family is sick 
or under rehabilitation, a mode with index of “condition of 
health' is useful. When the index of “condition of health' is 
selected, in FIG. 37, the step S304 is followed by the step 
T300 and the execution goes into a health mode. FIG. 39 is 
a flow chart showing a procedure in the health mode and 
connected to the flow chart of FIG. 37 through a junction J2. 
0190. The step T300 is followed, through the junction J2, 
by the step T301, where the name of sickness of a patient or 
a person under rehabilitation is obtained. This Step is 
executed by using the mouse 10d or the keyboard 10c of 
FIG. 14 or through a network N4 connected to a hospital. 
0191). In the step T302, prohibited foods for the sickness 
Such as allergen foods for a specified allergy are listed from 
a prohibited-food database R2. The prohibited-food data 
base R2 is obtained from a network N5 (or network N4) such 
as an internet. 

0.192 Next, in the step T303, a judgment is made on 
whether the cuisines listed in the step S302 include the 
prohibited foods or not. When a cuisine includes the pro 
hibited foods, the step T303 is followed by the step T304, 
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where the cuisine is deleted from the list made in the step 
S302. When not include, the step T303 is followed by the 
step T305, where the cuisine is not deleted from the list. 
0193 Further, in the step T306 after both the steps T304 
and T305, foods which are not prohibited but limited in 
quantity for the Sickness, Such as a food including much 
iodine for thyrosis, are listed from a limited-food,database 
R3. The limited-food database R3 can be obtained from the 
network N4 or N5. 

0194 Next, in the step T307, a judgment is made on 
whether the limited foods are used in amount larger than a 
predetermined amount or not when a cuisine listed in the 
step S302 is made. When larger, the step T307 is followed 
by the step T308, where the cuisine is deleted from the list 
made in the step S302. When not larger, the step T307 is 
followed by the step T309, where the cuisine is not deleted. 
Both the steps T308 and T309 are followed by the junction 
J7. 

0195 When the user selects “history of cuisine in the 
past” as the index, the step S304 is followed by in the step 
T400 and the execution goes into a history mode. In the 
history mode, referring to history of cuisines that the user 
recently ate, cuisines that the user has not much eaten 
recently are listed. FIG. 40 is a flow chart showing a 
procedure in the history mode and is connected to the flow 
chart of FIG. 37 through a junction J3. 
0196) The step T400 is followed, through the junction J3, 
by the step T401, where a judgment is made on whether the 
cuisines listed in the step S302 are selected or not within the 
last X days. Information referred to for this judgment is 
obtained from a history database R4. The history database 
R4 in which names of cuisines and date on which the 
cuisines are made are associated with each other can be 
stored in e.g., the memory 10' of FIG. 25 or a floppy disk 
attached/detached through the media port 15. Naturally, the 
history database R4 may exist on a network. The number x 
of days can be set by the user. 
0.197 When it is judged, in the step T401, that a cuisine 
listed in the step S302 is selected within the last X days, the 
step T401 is followed by the step T402, where the cuisine is 
deleted from the list, and otherwise the step T401 is followed 
by the step T403 where the cuisine is not deleted. 
0198 Next, in the step T404, a judgment is made on 
whether this mode should be combined with another mode 
or not. When the number of the cuisines is further narrowed 
on the basis of another index, the step T404 is followed by 
the step S304 of FIG. 37 through the junction J8. When the 
number of the cuisines is not narrowed on the basis of 
another index, the step T404 is followed by the step T405, 
where the listed cuisines are displayed for the user and the 
user Selects one of the cuisines to be made. The name of the 
Selected cuisine is written into the history database R4, in 
asSociation with the date on which the cuisine is made. 

0199 Further, the junction J7 shown in the nutritive 
mode, the family mode and the health mode is connected 
between the steps T403 and T404. Therefore, after the name 
of cuisine is deleted/not deleted from the list in these modes, 
the judgment of the step T404 is made through the junction 
J7. 

0200 When the user selects “taste of user” as the index, 
the step S304 is followed by the step T500 and the execution 
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goes into a taste mode. FIG. 41 is a flow chart showing a 
procedure in the taste mode and connected to the flow chart 
of FIG. 37 through a junction J4. In the taste mode, the 
recipes of high frequency in the history of the past are 
displayed in preference. For example, this mode may be Set 
as a default mode for all other modes. 

0201 The step T500 is followed, through the junction J4, 
by the step T501, where how many times in the past each of 
the cuisines listed in the step S302 is selected is inputted. 
This number of times can be obtained from the history 
database R4. Then, in the step T502, the list is sorted in 
descending order of number of times. The step T502 is 
followed by the step T405 through the junction J7. 

0202) When the history mode or the taste mode which 
need the information on cuisines made in the past is not 
Selected, it is not necessary to make the history database R4. 
Therefore, the step T405 of FIG. 40 can be omitted. In this 
case, like the step S303 of FIG. 36, the name of the cuisines 
left in the list are displayed. 
0203 To display the foodstuffs in season in preference, 
the user may select “foodstuff in season” as the index. In this 
case, the S304 is followed by the step T600 and the 
execution goes into a Season mode. FIG. 42 is a flow chart 
showing a procedure in the Season mode and connected to 
the flow chart of FIG. 37 through a junction J5. The step 
T600 is followed, through the junction J5, by the step T601, 
where the current date is obtained from a clock M1. Then, 
in the step T602, a judgment is made on whether one of the 
foodstuffs used for the cuisines listed in the step S302 is in 
Season or not. Information referred to for this judgment is 
obtained from a season database R5.The season database R5 
in which names of foodstuffs and the seasons of the food 
Stuffs are associated with each other can be Stored in e.g., the 
memory 10y of FIG. 25 or a floppy disk attached/detached 
through the media port 15. Naturally, the season database R5 
may exist on a network. 
0204. When it is judged, in the step T602, that a foodstuff 
listed in the step S302 is not in season, the step T602 is 
followed by the step T603, where the name of the foodstuff 
is deleted form the list and when is in Season, not deleted. 
Both the steps T603 and T604 are followed by the step T405 
(of FIG. 40) through the junction J7. 
0205 To display the cuisines using foodstuffs whose 
open date is close to end, the user can Select “open date' as 
the index. In this case, the step S304 is followed by the step 
T700 and the execution goes into an open-date mode. FIG. 
43 is a flow chart showing a procedure in the open-date 
mode and is connected to the flow chart of FIG. 37 through 
a junction J6. The step T700 is followed, through the 
junction J6, by the step T701, where the current date is 
obtained from a clock M1. Then, in the step T702, a 
judgment is made on whether the open date of one of the 
foodstuffs used for the cuisines listed in the step S302 has 
the rest of not more than y days or not. Information referred 
to for this judgment is obtained from the stock database Q1. 
The number y of days can be set by the user. 
0206 When it is judged, in the step T702, the open date 
of one of the foodstuffs used for a cuisine listed in the step 
S302 has the rest of not more than y days, the step 702 is 
followed by the step T703, where the cuisine is deleted from 
the list and otherwise the step T702 is followed by the step 
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T704, where the cuisine is not deleted. Both the steps T703 
and T704 are followed by the step T405 (of FIG. 40) 
through the junction J7. 

0207. This open-date mode produces an effect of reduc 
ing the foodstuffs to be discarded over the open date. 

0208 (C-6) The Sixth Application 

0209. In this application, connection between home data 
base and a foodstuff Supplier's database will be discussed. 

0210 FIG. 44 is a block diagram showing a configura 
tion of this application. In this figure, Solid-line arrows 
indicate flows of information and a blank arrow indicates a 
physical distribution. 

0211. At home provided are a refrigerator 300, a home 
database 31 and the home network N1 interposed therebe 
tween. The refrigerator 300 has, for example, a bar-code 
reader 301 with functions shown in the first and second 
applications. AS the home database 31, the Stock database 
Q1 shown in the third to fifth applications may be used. 

0212. A home-delivery company has a home-delivery 
database 32. The home-delivery database 32 is connected to 
the home database 31 through a network N6 across the 
border of home and the home-delivery company. 

0213) When the foods delivered by the home-delivery 
company are put in the refrigerator 300, Since information 
on the foods can be transferred from the home-delivery 
database 32 to the home database 31, no labor to use the 
bar-code reader 301 is needed. Naturally, the foods which 
are not delivered by the home-delivery company but, for 
example, the user buys can be individually put in the 
refrigerator 300, using the bar-code reader 301. When the 
foods are put out from the refrigerator 300, regardless of 
how the foods are bought, the bar-code reader 301 is used. 

0214 FIG. 45 is a block diagram showing another con 
figuration of this application. The configuration of FIG. 45 
is different from that of FIG. 44 in that a retailer, instead of 
the home-delivery company, is connected to home through 
the network N6. In many cases, the retailer does not deliver 
foods and the user brings the foods to home. There is, 
however, another difference between the configurations of 
FIG. 45 and 44. 

0215 Specifically, in many cases, since the retailer 
adopts a POS (Point Of Sales) system, the POS database is 
used as a retailer database 33 and this almost eliminates a 
read operation of a bar code when the foods are put into the 
refrigerator 300 at home. Therefore, a function of putting 
in/putting-out of the bar-code reader 301 may be omitted. 
Naturally, in this case, a not-controlled putting-in may be 
allowed So that foods bought from shops not having the 
retailer database 33 may be put in the refrigerator 300. In 
other words, the not-controlled putting-in of foods is in an 
off-line state for the network N6. The putting-out may be 
also in the off-line State. 

0216. According to this application, among the fields of 
the Stock database Q1, the field of open date can be easily 
obtained from the home-delivery database 32 or the retailer 
database 33 through the network N6. 
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0217 (C-7) The Seventh Application 
0218 FIGS. 46 and 47 are flow charts showing this 
application, being connected to each other through a junc 
tion J11. 

0219 Referring to FIG. 46, in the step P101, the name of 
a cuisine which the user want to make is inputted. This step 
can be executed by input operation with the mouse 10d or 
the keyboard 10c of FIG. 14. Subsequently, in the step P102, 
the recipe database R1 is searched to list the foodstuffs 
needed for the cuisine inputted in the step P101. As dis 
cussed in the fourth application, it is desirable that the recipe 
database R1 is connected to the network N2 and occasion 
ally updated by data distributed therefrom. 

0220 Next, in the step P103, a judgment is made on 
whether the listed foodstuffs are found in the refrigerator or 
not on the basis of the stock database Q1. When all the listed 
foodstuffs are found, the step P103 is followed by the step 
P104, where an indication of “Cooking OK' is given to the 
user. This Step may be executed by using the LCD display 
210 of FIG. 26 or the display 10b of FIG. 14. 

0221. After that, in the step P105, when the user selects 
it, a cooking date of the cuisine is inputted and the recipe and 
the cooking date are Stored in a history-Schedule database 
R6, in association with each other. That completes the 
procedure. 

0222. On the other hand, when it is judged, in the step 
P103, that the foodstuffs are in short, the step P103 is 
followed by the step P106, where an indication of “short of 
foodstuff” is given to the user. Then, in the step P107, the 
user is asked if this cuisine will be made. This step can be 
executed by a display of “Will you make this cuisine '2' with 
the display 10b of FIG. 14 and input operation with the 
mouse 10d and the keyboard 10c. 

0223) When the cuisine will be made, in the step P108, a 
cooking date of the cuisine is inputted and the recipe and the 
cooking date are Stored in the history-Schedule database R6, 
in association with each other, like in the step P105. The step 
P108 is followed by the step P112 through the junction J11. 
When the cuisine will not be made, the step P107 is followed 
by the step P101 through the junction J10. 

0224) Referring to FIG. 47, in the step P112, a shop 
database R7 is searched to list shops selling the foodstuffs in 
short. In the shop database R7, foodstuffs, shops selling the 
foodstuffs, prices of the foodstuffs in the shops are Stored, in 
asSociation with one another. It is also desirable that the shop 
database R7 is connected to the network N2 and occasion 
ally updated by data distributed therefrom. 

0225. Next, in the step P113, the user is asked if an order 
will be made to the listed shop. When the user answers that 
the order will be made, the step P113 is followed by the step 
P115, where an order is made to a retailer or a home-delivery 
company through, for example, the network N6 of FIGS. 44 
and 45. Then, the retailer or the home-delivery company 
makes an access to the Stock database Q1 as shown in the 
Sixth application and Stores predetermined information, Such 
as the name of foodstuff and its open date. The foodstuff 
itself is put in the refrigerator 300 as indicated by the blank 
arrow. After end of the step P115, the procedure of this 
application is completed. 
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0226 On the other hand, in the step P113, when the user 
answers that an order will not be made, the user buys the 
foodstuff in the retailer according to the name of shop and 
price information (in the step P114). This step P114 is not 
executed by software. After that, the procedure of this 
application is completed. AS to the foodstuff that the user 
buys in the retailer, predetermined information is Stored in 
the stock database Q1 by reading its bar code with the 
bar-code reader 301. The foodstuff itself is put in the 
refrigerator 300. 
0227 Thus, according to this application, it can be 
grasped whether the cuisine that the user requires is cook 
able with foods existing in the refrigerator or not and further 
what is in short among the needed foodstuffs, and further 
more the user can know the price of the foodstuff. As 
required, the foodstuffs in Short can be ordered on the spot. 
0228. The flow charts of FIGS. 46 and 47 can be 
executed on the basis of a Software mainly by the micro 
processor 10x FIG. 25 except for the step P114. This 
Software can be loaded into computer-readable media Such 
as a floppy disk and a CD-ROM attached/detached through 
the media ports 15 and 16, respectively, and further down 
loaded in the memory 10y. Furthermore, the software can be 
Supplied from networks outside the refrigerator through the 
I/O bus 134. In this case, the software can exist in prede 
termined carriers. 

0229 (C-8) The Eighth Application 
0230 FIGS. 48 and 49 are flow charts showing a pro 
cedure of this application. A step L10 of FIG. 48 can be 
executed after the step T405 of FIG. 40, and steps L20 and 
L21 of FIG. 49 are executed independently from the pro 
cedures of FIGS. 36 to 43. 

0231 Referring to FIG. 48, in the step T405, with respect 
to the Selected cuisine to be made, the cooking date or/and 
for which the cuisine will be made, breakfast, lunch or 
dinner are inputted. The Step can be executed by input 
operation using the mouse 10d or the keyboard 10c of FIG. 
14. The inputted data are written into the history-schedule 
database R6. 

0232 Referring to FIG. 49, in the step L20, an instruc 
tion to display cooking Schedule is inputted. The Step can be 
also executed by input operation using the mouse 10d or the 
keyboard 10c of FIG. 14. Then, in the step L21, contents of 
the history-schedule database R6 are displayed. This step 
may be executed by using LCD display 210 of FIG. 26 or 
the display 10b of FIG. 14. Thereby obtained is a list in 
which the cooking date, breakfast, lunch, dinner and the 
name of cuisine are arranged correspondingly, as attached in 
the step L21. 
0233. Thus, it becomes possible to control daily menu 
Schedule and foods in the refrigerator in association with 
each other and manifestly grasp days on which the menu has 
not been decided. 

0234 FIG.50 is a flow chart showing a variation of this 
application. Steps 130 and L31 of FIG. 50 are also executed 
independently from the procedures of FIGS. 36 to 43. 
0235. In the step L30, an instruction to display foods 
which are not used nor have no plan to be used, that is, 
unreserved foods, is inputted. The Step can be also executed 
by input operation using the mouse 10d or the keyboard 10c 
of FIG. 14. After that, in the step L31, the unreserved foods 
are displayed on the basis of the stock database Q1. This step 
may be executed by using the LCD display 210 of FIG. 26 
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or the display 10b of FIG. 14. Thereby obtained is a list of 
unreserved foods as attached in the step L31. 
0236. Thus, it becomes possible to easily grasp foods 
having no plan to be used and efficiently use the contents of 
the refrigerator. 
0237 (C-9) The Ninth Application 
0238 FIG. 51 is a flow chart showing a procedure of this 
application. Since the main procedure of this application is 
the Step LA3 which is repeated every predetermined time, 
this procedure may be executed independently from or in 
parallel with other procedures. 
0239). In the step L41, similarly to the step S202 of FIG. 
35, the current time is obtained from the clock M1. In the 
Step 142, a judgment is made on whether the current time is 
the predetermined time or not. The step L42 is followed by 
the step LA3 when the current time is the predetermined 
time, and followed by the step LA1 when not. 
0240. In the step L43, the stock database Q1 is searched 
for foods whose open date having the rest of not more than 
y days, and when Such a food is found, an indication of alarm 
is given. After that, the step L43 is followed by the step L41. 
Like in the step T702, the number y of days can be set by the 
USC. 

0241 Naturally, as mentioned above, in a course from the 
steps LA2 and 143 back to the step L41, other procedures 
may be executed. 
0242. Thus, since the content of the refrigerator whose 
open date is close to end is periodically displayed without 
entering the open-date mode of the third application, this 
application produces an effect of allowing the user Such a 
convenient use of the refrigerator as not to deteriorate the 
quality of foods in the refrigerator. 
0243 While the invention has been shown and described 
in detail, the foregoing description is in all aspects illustra 
tive and not restrictive. It is therefore understood that 
numerous modifications and variations can be devised with 
out departing from the Scope of the invention. 
What is claimed is: 

1. A Semiconductor equipment, comprising: 
clock generation means for generating a first clock and a 

Second clock having a frequency higher than that of 
Said first clock, and 

a processing unit operating on the basis of either one of 
Said first and Second clockS and having a Semiconduc 
tor device. 

2. The Semiconductor equipment according to claim 1, 
further comprising 

a Switch for Switching between said first and Second 
clockS depending on temperature to transmit one of 
them to Said processing unit. 

3. A Semiconductor equipment, comprising: 
a phase locked loop circuit receiving a reference clock 

having a reference frequency, for multiplying Said 
reference frequency to generate a multiple clock, and 
making an alignment in phase between a divided result 
of Said multiple clock by a predetermined value and 
Said reference clock, and 

a processing unit operating on the basis of Said multiple 
clock and having a Semiconductor device, wherein 
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Said predetermined value becomes larger as Said tempera 
ture becomes lower. 

4. A refrigerator, comprising: 
a refrigerator compartment for housing foods, and 
a freezer housing a Semiconductor equipment using a 

Semiconductor device and having connection means 
connected to Said Semiconductor equipment. 

5. The refrigerator according to claim 4, wherein 
Said freezer is a drawer compartment, and 
Said Semiconductor equipment comprises an input/output 

media port facing an opening of Said drawer compart 
ment. 

6. The refrigerator according to claim 5, wherein 
Said drawer compartment is drawable from a front Side of 

Said refrigerator and Said opening is located on Said 
front Side of Said refrigerator. 

7. The refrigerator according to claim 4, further compris 
ing 

Said freezer exposing Said input/output media port of Said 
Semiconductor equipment. 

8. The refrigerator according to claim 4, comprising: 
Second connection means provided on a front Side of Said 

refrigerator and connected to Said connection means of 
Said freezer. 

9. The refrigerator according to claim 4, wherein 
Said Semiconductor equipment is connected to input/ 

output means of Said Semiconductor equipment through 
a network. 

10. The refrigerator according to claim 4, housing 
a backup battery of Said Semiconductor equipment outside 

Said freezer. 
11. The refrigerator according to claim 4, wherein 
Said Semiconductor equipment uses an SOI device. 
12. The refrigerator according to claim 5, wherein 
Said Semiconductor equipment uses an SOI device. 
13. The refrigerator according to claim 6, wherein 
Said Semiconductor equipment uses an SOI device. 
14. The refrigerator according to claim 7, wherein 
Said Semiconductor equipment uses an SOI device. 
15. The refrigerator according to claim 8, wherein 
Said Semiconductor equipment uses an SOI device. 
16. The refrigerator according to claim 9, wherein 
Said Semiconductor equipment uses an SOI device. 
17. The refrigerator according to claim 10, wherein 
Said Semiconductor equipment uses an SOI device. 
18. The refrigerator according to claim 4, further com 

prising 
a refrigerator controller for controlling a function of Said 

refrigerator, 
wherein Said Semiconductor equipment has a micropro 

ceSSor, and 
Said refrigerator controller is connected to Said micropro 

ceSSor with an input/output bus. 
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