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MOBILE TYPE POWER SUPPLY, CONNECTION 
DEVICE, AND CARRIED TYPE ELECTRONIC 

EQUIPMENT 

BACKGROUND OF THE INVENTION 

[0001] 1. (Field of the Invention) 
[0002] The present invention relates to a mobile type 
power supply, particularly to a mobile type poWer supply 
suitable for supplying the electric energy generated by a fuel 
cell, of the type Which oXidiZes methanol directly, to a load. 

[0003] 2. (Prior Art) 
[0004] There have been offered various types of poWer 
supply system using fuel cell, Which comprises a fuel tank 
for storing fuel and a poWer generation part for generating 
DC poWer from the fuel and supplies the poWer, generated 
in the poWer generation part, to a load. For eXample, there 
has been disclosed a system Which comprises a fuel pack 
that can be attached/detached freely, a poWer generation 
module that generates speci?c electric energy by means of 
electrochemical reaction or fuel reaction, a code reader part 
that reads an attestation code assigned to the fuel pack, an 
attestation judgment part that attests and judges, based on 
the obtained attestation code, Whether the fuel pack attached 
to the system is adequate or not, and an output control part 
that controls the generation of electric energy at the poWer 
generation part according to the result of the judgment. (See 
Cited Patent Document 1) 

[0005] (Cited Patent Document 1) 

[0006] Japanese Application Patent Laid-open Publication 
No. 2002-280044 (pages 5-11, FIG. 1) 

SUMMARY OF THE INVENTION 

[0007] (Problems to be Solved by the Invention) 

[0008] In a prior art, there is provided an interface betWeen 
the fuel and the poWer generation part as eXplained above 
but the interface With the load is not taken into account. The 
poWer supply voltage of mobile type information equip 
ments, including notebook type personal computers, Which 
are eXpected to be very much promising as a load to the 
poWer supply system using fuel cell, generally differs from 
one computer manufacturer to another and, even Within the 
same manufacture, the voltage differs by model of the 
computer. Besides, even if the same voltage applies, there 
are quite a feW different types of DC plug for supplying the 
poWer. 

[0009] For the above reason, even if a fuel cell very much 
suitable for mobile application is developed, it must be 
offered in various types With different terminal speci?cation 
and/or different output voltage speci?cation for those vari 
ous loads. In addition, if the fuel cell is designed for every 
different load, the design, development and manufacturing 
cost increases, resulting in a very costly poWer supply 
system. 

[0010] An object of the present invention is to supply such 
voltage to a load that corresponds to the load. 

[0011] (Means for Solving the Problems) 
[0012] In order to realiZe the above object, according to 
the present invention, there is provided a mobile type poWer 
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supply Which comprises a battery pack containing a battery 
and an output voltage conversion means that converts the 
output voltage of the battery according to an output voltage 
reference value, and a connection means that is connected to 
both battery pack and a load and supplies DC poWer, 
outputted by the output voltage conversion means, to the 
load; of Which connection means comprises an output volt 
age reference value output means that outputs an output 
voltage reference value, corresponding to the poWer supply 
voltage of the load, to the output voltage conversion means. 
It is permissible that the above is provided With an output 
voltage reference value output means that outputs an output 
voltage reference values, Which, among multiple output 
voltage reference values, corresponds to the poWer supply 
voltage of the load, to the output voltage conversion means. 
It is also permissible to provide, instead of the battery pack, 
an AC adaptor containing an AC-to-DC converter that 
converts AC poWer from an AC poWer supply to DC poWer 
according to an output voltage reference value. In the above 
case, the connection means comprises an output voltage 
reference value output means that outputs an output voltage 
reference value, corresponding to the poWer supply voltage 
of the load, to the AC-to-DC converter. 

[0013] With the afore-mentioned means, voltage corre 
sponding to the load can be supplied to the load simply by 
outputting an output voltage reference value, corresponding 
to the poWer supply voltage of the load, to the output voltage 
conversion means as soon as the battery pack is connected 
to the connection means, and hence the battery pack cost can 
be reduced as a result of common utiliZation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a block diagram of a mobile type poWer 
supply according to the ?rst embodiment of the invention. 

[0015] FIG. 2 is a block diagram of a mobile type poWer 
supply according to the second embodiment of the inven 
tion. 

[0016] FIG. 3 shoWs an oblique vieW of the mobile type 
poWer supply in the second embodiment. 

[0017] FIG. 4 is a ?gure shoWing the construction of the 
connection cable of a mobile type poWer supply according 
to the third embodiment of the invention. 

[0018] FIG. 5 is a circuit diagram of the DC-to-DC 
converter of a mobile type poWer supply according to the 
fourth embodiment of the invention. 

[0019] FIG. 6 is a circuit diagram of the start-stop circuit 
of a mobile type poWer supply according to the ?fth embodi 
ment of the invention. 

[0020] FIG. 7 is a logical diagram for explaining the 
relationship betWeen the start-stop circuit and valve of a 
mobile type poWer supply according to the ?fth embodiment 
of the invention. 

[0021] FIG. 8 is a block diagram of a mobile type poWer 
supply according to the siXth embodiment of the invention 
FIG. 9 is a block diagram of a mobile type poWer supply 
according to the seventh embodiment of the invention. 

[0022] FIG. 10 shoWs an oblique vieW for explaining the 
relationship betWeen the mobile type poWer supply and 
lithium ion battery pack according to the seventh embodi 
ment of the invention. 
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[0023] FIG. 11 shows a characteristic curve showing the 
relationship betWeen the lithium ion battery terminal voltage 
and operating time. 

[0024] FIG. 12 shoWs a characteristic curve shoWing the 
relationship betWeen the remaining capacity of the fuel tank 
and the output voltage of the DC-to-DC converter in the 
seventh embodiment of the invention. 

[0025] FIG. 13 is a block diagram of a mobile type poWer 
supply according to the eighth embodiment of the invention. 

[0026] FIG. 14 is a ?gure for explaining the operation of 
the sWitching circuit of the mobile type poWer supply in the 
eighth embodiment of the invention. 

[0027] FIG. 15 is a ?gure for explaining the terminal 
shape of a mobile type poWer supply according to the ninth 
embodiment of the invention. 

[0028] FIG. 16 is a block diagram of a mobile type poWer 
supply in the ninth embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0029] Embodiments of the present invention are 
described hereunder, using draWing ?gures. FIG. 1 is a 
block diagram of the mobile type poWer supply according to 
the ?rst embodiment of the invention. In FIG. 1, the mobile 
type poWer supply comprises a battery pack 53 and a 
connector 9, and the connector 9 is made connectable to both 
the battery pack 53 and a load 15. The battery pack 53, 
containing a battery 52 and a DC-to-DC converter 7, is 
connected to a connector 9. The connector 9 contains an 
output voltage reference value output means 10, Which 
outputs an output reference value, and an output voltage line 
19 as Well. The output voltage line 19 is connected to the 
DC-to-DC converter and to the load 15. The DC-to-DC 
converter is provided as an output voltage conversion means 
that converts the output voltage of the battery 52 according 
to the output voltage reference value. That is, When an 
output voltage reference value is inputted from the output 
voltage reference value output means 10, the DC-to-DC 
converter 7 converts the output voltage of the battery 52 to 
a voltage corresponding to the poWer supply voltage of the 
load 15 and supplies it to the load 15. 

[0030] Next, the operation of the embodiment is described 
hereunder. The load 15 is a general mobile type equipment, 
and a connector 9 is needed as a connection means suitable 
for the load 15. As one end of the connector 9 is connected 
to the battery pack 53 and the other end to the load 15, the 
output voltage reference value output means 10 is connected 
to the DC-to-DC converter 7 and the output voltage of the 
DC-to-DC converter 7 is determined by the output voltage 
reference value. Because of this, the output voltage of the 
battery 52 can be stably supplied to the load 15. 

[0031] This embodiment produces a merit that a neW 
energy source can be provided Without any modi?cation to 
the load 15. Because of this merit, any load already existing 
in the market, of?ce and home can apply. Further, by 
providing multiple connectors 9 suitable for different loads 
15, only a single battery pack 53 becomes applicable to 
multiple loads. Since the required lineup of the battery pack 
53 can be as small as the variety of the output voltage such 
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as 10 W, 20 W and 40 W, its applicability improves and 
hence tremendous cost reduction can be expected. 

[0032] For the battery 53 of this embodiment, primary 
battery including alkaline battery and manganese battery, 
rechargeable battery including lead battery, nickel hydride 
battery and lithium battery, or other types batteries including 
fuel cell and solar cell is applicable. 

[0033] Available shape of the connector 9, Which may 
differ by the type of connection With the load 15, can be a 
cable-like ?exible piece, a solid piece such as a connection 
plug, and so on. 

[0034] The second embodiment of the invention is 
described hereunder, using FIG. 2 and FIG. 3. A fuel cell 
pack 1 contains a fuel tank 2, valve 3, poWer generation part 
6, start-stop circuit 5, remaining capacity detector 4, DC-to 
DC converter 7, and control poWer supply 18, and the fuel 
cell pack 1 is connected to a load 15 via a connector 9, cable 
13 and DC plug 14. The connector 9, cable 13 and DC plug 
14 are provided as the connection means; Where one end of 
the connector 9 is connected to the fuel cell pack 1 and the 
DC plug 14 on the end of the cable 13 is connected to the 
load 15. The connector 9 contains an output voltage refer 
ence value output means 10 and a light emitting diode 11 and 
sWitch 12 are provided as a remaining capacity display 
means at a position near the load 15 on the cable 13. The 
light emitting diode 11 is connected to the remaining capac 
ity detector 4 by the cable 13 and the sWitch 12 is connected 
to the start-stop circuit 5 by the cable 13. 

[0035] The fuel tank 2 is provided as the fuel storage 
means that stores fuel for the fuel cell, and the valve 3 is 
provided as the control valve that opens/closes the fuel 
passage betWeen the fuel tank 2 and the poWer generation 
part 6. The start-stop circuit 5 is provided as an element of 
the connection condition detection means that detects the 
condition of the connection betWeen the fuel cell pack 1 and 
the connector 9. The remaining capacity detector 4 is 
provided as the remaining capacity detection means that 
receives signals from multiple sensors, installed vertically in 
the fuel tank 2, and detects the remaining capacity in the fuel 
tank 2 based on the signals from each sensor. The detector 
is designed to send a signal, corresponding to the remaining 
capacity in the fuel tank 2, to the light emitting diode 11. 
Multiple vent holes 16 are made around the fuel cell pack 1. 

[0036] The operation of this embodiment is described 
hereunder. The fuel cell pack 1 is a direct methanol type fuel 
cell (DMFC) but it can be any other type of fuel cell 
provided the shape and siZe ?t for mobile application. The 
output poWer depends upon the equipment connected as a 
load, and approximately 20 to 40 W is required for a mobile 
type personal computer. 

[0037] The connector 9 on the end of the cable 13 is 
connected to the fuel cell pack 1 and a DC plug 14 is 
connected to a DC-IN terminal of the load 15 so as to 
connect the fuel cell pack 1 to the load 15 via the connector 
9, cable 13 and DC plug 14. Thus, When the sWitch 12 is 
turned on, the start-stop circuit 5 sets the valve 3 open and 
the fuel is supplied from the fuel tank 2 to the poWer 
generation part 6. The poWer generation part 6 then begins 
to generate poWer and the voltage generated by the fuel cell 
is applied to the DC-to-DC converter 7. In this operation, 
because the output voltage reference value output means 10, 
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located inside the connector 9, is connected to the DC-to-DC 
converter 7, the output voltage of the DC-to-DC converter is 
controlled according to the output voltage reference value. 
Consequently, a voltage set in the output voltage reference 
value output means 10 is outputted to the output voltage line 
19, and this voltage is supplied to the load 15. During the 
operation, the remaining capacity of the fuel in the fuel tank 
2 is detected by the remaining capacity detector 4, and the 
emission pattern of the light emitting diode 11 changes 
according to the detection result. For example, in the case of 
using three light emitting diodes 11, the number of diodes 
that emit light changes according to the remaining capacity 
of the fuel in the fuel tank 2. In the case of using a single 
light emitting diode 11, it is possible to display the remain 
ing capacity by changing the color of the light, for example, 
from green to red, or by either emitting or ?ickering the light 
depending upon the remaining capacity. 

[0038] When the sWitch 12 is turned off, a closed circuit 
of the start-stop circuit SQsWitch 12Qground line SQstart 
stop circuit 5 is opened, the start-stop circuit 5 recogniZes 
the operation is on a halt and so the valve 3 is set closed. 
Thus, the fuel supply from the fuel tank 2 to the poWer 
generation part 6 is stopped and poWer generation is 
stopped. 
[0039] When the connector of the cable 13 is disconnected 
from the fuel cell pack 1, the closed circuit of the start-stop 
circuit SQsWitch 12Qground line sQstart-stop circuit 5 is 
opened like the above, and so poWer generation is stopped. 

[0040] With this embodiment, as described above, by 
employing a poWer generation stop function that is actuated 
by the sWitch 12 operation or cable 13 disconnection, fuel 
consumption of the poWer supply While not in use can be 
eliminated and hence the fuel consumption rate be 
improved. 
[0041] Providing the sWitch 12 close to the load 15 can 
improve the user’s operability of the poWer supply. Besides, 
by interlocking one of the three light emitting diodes With 
the sWitch 12, poWer generation/halt mode can be easily 
displayed. This further improves the visibility. 

[0042] According to this embodiment, even if the fuel cell 
pack 1 is located apart from a notebook type personal 
computer, Which constitutes the load 15, the remaining 
capacity of the fuel in the fuel tank 2 can be easily displayed 
and the poWer generation can be turned on/off easily. With 
this construction, the fuel cell pack 1 can be so designed as 
to be able to generate poWer most ef?ciently, for example, by 
providing the vent holes 16 all round so as to increase the 
surface area. Consequently, the volume of the fuel cell pack 
1 can be minimiZed. 

[0043] Applicable equipments to the load 15 are not 
limited to the information equipments such as notebook type 
personal computers and terminal devices, but can be a Wide 
variety of equipments, including those for mobile use and 
those of carried type for outdoor use. 

[0044] Next, the third embodiment of the invention is 
described hereunder, using FIG. 4. This embodiment is a 
modi?cation to the cable 13 described in the second embodi 
ment, and so the construction is the same as in the second 
embodiment except for the components shoWn in the ?gure. 
In FIG. 4, the load 15 is a notebook type personal computer 
and a DC-IN plug is provided on the rear of the computer. 
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The cable 13 is provided With a liquid crystal display 17 as 
the remaining capacity display means and a sWitch 12 is 
provided adjacent to the liquid crystal display 17. The liquid 
crystal display 17 is so designed to be able to be clipped on 
the side edge of the liquid crystal display screen of the 
computer. The poWer generation/halt mode and remaining 
capacity of the fuel cell pack 1 are displayed on the liquid 
crystal display 17. 

[0045] With the above construction, even in the case of a 
notebook type personal computer, Which constitutes the load 
15, equipped With a DC-IN plug on its rear, the fuel cell pack 
1 is easily applicable. Thus, the user’s visibility improves 
and an environment With high operability of the equipment 
can be offered. 

[0046] Next, the fourth embodiment of the invention is 
described hereunder, using FIG. 5. FIG. 5 is a block 
diagram shoWing a concrete construction of a DC-to-DC 
boost converter 7 of a mobile type poWer supply, Which 
constitutes the circuit for determining the output voltage of 
the fuel cell pack 1. In FIG. 5, there are provided a poWer 
generation part 6, DC-to-DC converter 7 and control poWer 
supply 18 inside the fuel cell pack 1, and they are connected 
to each other. The control poWer supply 18 receives the 
output voltage of the poWer generation part 6 and outputs the 
voltage as Vcc 31 to a reference voltage circuit 25. The 
DC-to-DC converter comprises a coil 20, diode 22, poWer 
MOSFET 21, smoothing capacitor 23, drive circuit 24, 
reference voltage circuit 25, multiple dividing resistors 26, 
multiple FETs 27, error ampli?er 28, triangular Wave oscil 
lator 29, and PWM comparator 30. The coil 20 connected to 
the poWer generation part 6 is connected to the connection 
point betWeen the anode of the diode 22 and drain of the 
MOSFET 21, and the cathode of the diode 22, along With the 
high potential side of the smoothing capacitor 23, is con 
nected to an output poWer line 19. The loW potential side of 
the smoothing capacitor 23, along With the source of the 
poWer MOSFET 21, is connected to the poWer generation 
part 6 and also to a ground line 8. These constitute a boost 
converter circuit. The output voltage line 19 and ground line 
8 are connected to a load 15 (not shoWn) via a connector 9 
and cable 13. The connection With the load is the same as in 
FIG. 2. The output of the reference voltage circuit 25 is 
applied as Vref to a number of paired dividing resistors 26a 
to 26d. In FIG. 5, there are provided four pairs of the 
dividing resistors 26a to 26d and each pair of the dividing 
resistors 26a to 26d have different dividing ratio to generate 
a reference voltage corresponding to 20V, 19V, 16V and 
15V. FETs 27a to 27d are connected to the connection point 
betWeen each of the paired dividing resistors 26a to 26d. 
Each gate of the FETs 27a to 27a' is connected to the 
connection terminal 7a to 7d, respectively. Each connection 
terminal 7a to 7a' is so designed to be able to be connected 
to the pin insertion terminals 10a to 10d inside the connector 
9, respectively. 

[0047] In the connector 9, there are provided a pin inser 
tion terminal 106 in addition to the pin insertion terminals 
10a to 10d. The pin insertion terminal 106 is so designed to 
be able to be connected to a connection terminal 76 inside 
the fuel cell pack 1, and the connection terminal 76 is 
connected to Vcc 31. Of the multiple pin insertion terminals 
10a to 106, a pin 10f for 16V, conductive pin for shorting tWo 
pin insertion terminals, are inserted betWeen the pin inser 
tion terminals 10b and 106. The multiple pin insertion 
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terminals 10a to 106 and the pin 10f constitute the output 
voltage reference value output means 10, Which is so 
designed that, by inserting the pin 10f for 16V betWeen the 
pin insertion terminals 10b and 106, an output voltage 
reference value of 16V is set for the DC-to-DC converter 7. 
Apin 10f for 15V, 19V and 20V is also available. The pin 
for 15V is so designed to be inserted betWeen the pin 
insertion terminals 10a and 106; the pin for 19V is so 
designed to be inserted betWeen the pin insertion terminals 
10c and 10c; and the pin for 20V is so designed to be 
inserted betWeen the pin insertion terminals 10d and 106. 
When any one of the above pins is inserted betWeen the 
speci?ed pin insertion terminals, an output voltage reference 
value of 15V, 19V or 20V is set for the DC-to-DC converter 
7. 

[0048] The output of each FET 27a to 27a' is inputted 
altogether to the non-reversed input terminal of the error 
ampli?er 28. A voltage, Which is the voltage of the output 
voltage line 19 divided by the paired dividing resistors 266, 
is inputted to the reversed input terminal of the error 
ampli?er 28. The output of the error ampli?er 28 is inputted 
to the non-reversed input terminal of the PWM comparator 
30. On the other hand, the output of the triangular Wave 
oscillator 29 is inputted to the reversed input terminal of the 
PWM comparator 30. The output of the PWM comparator 
30 is inputted to the gate of the poWer MOSFET 21 via the 
drive circuit 24. 

[0049] Next, the operation of the DC-to-DC converter 7 is 
described hereunder. When the connector 9 is connected to 
the fuel cell pack 1, Vcc 31 is electrically connected to the 
output voltage reference value output means 10 via the pin. 
In the output voltage reference value output means 10, Vcc 
is connected to the pin according to the output voltage 
speci?cation of the cable 13, that is, the poWer supply 
voltage speci?cation of the load. The output voltage speci 
?cation of the cable 13 shoWn in the ?gure is 16V and 
accordingly, of the FETs 27a to 27d inside the DC-to-DC 
converter 7, only FET 27b that corresponds to 16V is set on. 
As a result of this, a voltage of 16V is applied to the error 
ampli?er 28 as the reference voltage. Then, the error ampli 
?er 28 performs a feedback control so that the voltage of the 
output voltage line 19 turns to 16V. 

[0050] The output of the fuel cell outputted from the 
poWer generation part 6 is boosted to stable 16V by the boost 
converter, and then supplied to the load via the cable 13. 

[0051] According to this embodiment, by an operation as 
simple as inserting a cable 13 suitable for the load 5 into the 
fuel cell pack 1, a voltage suitable for the load is correctly 
selected and supplied, Without any mistake, out of multiple 
output voltages the fuel cell can output. This enables the user 
to eliminate voltage setting mistake or Wrong operation. 

[0052] Next, the ?fth embodiment of the invention is 
described hereunder, using FIG. 6 and FIG. 7. FIG. 6 is a 
circuit diagram shoWing the start-stop circuit of a mobile 
type poWer supply. FIG. 7 is a chart explaining the rela 
tionship betWeen the operation of the start-stop circuit 5 and 
the condition of the valve 3. In FIG. 6, the start-stop circuit 
5 comprises a diode 32, electric double-layer capacitor 33, 
tWo pairs of dividing resistors 34a and 34b, control poWer 
supply 35, valve drive circuit 36, hysteresis comparator 37, 
AND circuit 38, and resistor 39, Wherein the anode of the 
diode 32 is connected to the poWer generation part 6 and the 
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cathode is connected to the electric double-layer capacitor 
33. The dividing resistors 34a in series are connected in 
parallel to the electric double-layer capacitor 33. The control 
poWer supply 35 is connected to the electric double-layer 
capacitor 33, and the dividing resistors 34b in series, poWer 
supply terminal of the hysteresis comparator 37, poWer 
supply terminal of the AND circuit 38, and resistor 39 are 
connected to the output side of the control poWer supply 35. 
Besides, the connection point betWeen each of the tWo 
paired dividing resistors 34a and 34b in series is connected 
to the hysteresis comparator 37. The output of the hysteresis 
comparator 37, Which is output A, is inputted to the AND 
circuit 38. One end of the resistor 38, Which is B, is inputted 
to the AND circuit 38 and also connected to the sWitch 12 
via the connector 9 and cable 13. One end of the sWitch 12 
is connected to the ground line 8. The output of the AND 
circuit 38 is inputted to the valve drive circuit 36, and the 
output of the valve drive circuit 36 is connected to the valve 
3. 

[0053] Next, the operation of the start-stop circuit 5 is 
described hereunder. The voltage of the fuel cell outputted 
from the poWer generation part 6 is transmitted to the 
DC-to-DC converter 7 and also applied to the electric 
double-layer capacitor 33 via the diode 32 to charge the 
capacitor 33. The electric double-layer capacitor 33 func 
tions as the poWer source, and the voltage of the electric 
double-layer capacitor 33 is divided by the dividing resistor 
34a and inputted to the hysteresis comparator 37. 

[0054] On the other hand, the voltage of the electric 
double-layer capacitor 33 is stabiliZed by the control poWer 
supply 35 and the stabiliZed voltage is also divided by the 
dividing resistor 34b and inputted to the hysteresis com 
parator 37. In this operation, because of the voltage of the 
electric double-layer capacitor 33, the logic of the output A 
of the hysteresis comparator 37 becomes as shoWn in the 
column in FIG. 7. That is, When the voltage is loWer than a 
speci?ed value, A becomes L (loW level) and, When the 
voltage is higher than a speci?ed value, A becomes H (high 
level). On the other hand, depending upon the condition of 
the sWitch 12, B becomes as shoWn in the roW in FIG. 7. 
That is, When the sWitch 12 is on, B is grounded and 
becomes L and, When the sWitch 12 is off, B is pulled up by 
the resistor 39 and becomes H. Beside, When the connector 
9 and cable 13 are disconnected from the fuel cell pack 1, B 
becomes H because it is pulled up by the resistor 39. 

[0055] NoW, since the output of the AND circuit 38 
becomes H only When the inputted A and B become H, if the 
valve drive circuit 36 is so operated as to close the valve 3 
only When the output voltage of the AND circuit 38 is H, the 
condition of the valve 3 is determined by the voltage 
condition of the electric double-layer capacitor 33 and the 
condition of the sWitch 12 as shoWn in FIG. 7. 

[0056] In other Words, When the voltage of the electric 
double-layer capacitor 33 decreases, and if the sWitch 12 is 
on, the valve 3 is opened to supply the fuel from the fuel tank 
2 to the poWer generation part 6. On the other hand, only 
When the voltage condition of the electric double-layer 
capacitor 33 is favorable and the sWitch 12 is off or the cable 
13 is disconnected, the valve 3 is closed to stop poWer 
generation. The valve 3 shall favorably be of a type that 
requires poWer only upon a change in the condition, but can 
be a normally-on type that closes When voltage is applied. 
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[0057] While fuel consumption is reduced, energy saving 
is enhanced, and the fuel consumption rate is improved 
because of the above operation, electric remote control, 
including start and stop of the fuel cell pack 1, by means of 
the sWitch 12 becomes possible by employing the electric 
double-layer capacitor 33 as the control poWer supply (volt 
age source). 
[0058] Although an electric double-layer capacitor 33 is 
employed in this embodiment, any other large-capacity 
capacitor or rechargeable battery, such as lithium ion battery 
and nickel hydride battery, can substitute. 

[0059] Next, the sixth embodiment of the invention is 
described hereunder, using FIG. 8. This embodiment 
employs an AC adaptor 50 in place of the fuel cell pack 1 
and uses a connector 9, cable 13 and DC plug 14 as the 
connection means. Other components are the same as shoWn 
in FIG. 2. 

[0060] In FIG. 8, the AC adaptor 50 comprises an AC-to 
DC converter 49, start-stop circuit 5, and display control 
circuit 52, and DC poWer is supplied to the AC-to-DC 
converter 49 from a commercial poWer source 51. When an 
output voltage reference value corresponding to the poWer 
supply voltage of the load 15 is inputted from the output 
voltage reference value output means 10 contained in the 
connector 9, the AC-to-DC converter 49 converts the DC 
poWer of the commercial poWer source 51 into DC poWer 
according to the output voltage reference value, and supplies 
the DC poWer to the load 15 via the output voltage line 19. 
The start-stop circuit 5 constitutes a conversion control 
means that controls the conversion by the AC-to-DC con 
verter 49. In addition, the circuit has a function of a 
connection condition detection means that detects the con 
nection condition betWeen the connector 9 and AC adaptor 
50, and stops the conversion of the AC-to-DC converter 49 
When disconnection betWeen the connector 9 and AC adap 
tor 50 is detected. 

[0061] The display control circuit 52 constitutes an output 
condition detection means that detect the output condition of 
the AC-to-DC converter 49, and displays the output condi 
tion of the AC-to-DC converter on a light emitting diode 11. 
That is, the light emitting diode 11 constitutes an output 
condition display means that displays the output condition of 
the AC-to-DC converter 49. 

[0062] Next, the operation is described hereunder. When 
the connector 9 is inserted into the AC adaptor 50, the output 
voltage reference value output means 10 contained in the 
connector 9 is connected to the AC-to-DC converter 49. 
Accordingly, the output voltage of the AC-to-DC converter 
49 is determined. The start-stop circuit 5 operates in the 
same Way as in the afore-mentioned embodiments, that is, it 
stops output When the sWitch 12 is off or the connector 9 is 
disconnected from the AC adaptor 50. The display control 
circuit 52 displays the condition of the AC-to-DC converter 
49 on the light emitting diode 11. With this construction, it 
becomes possible for the user to monitor the voltage (100V, 
200V, or else) of the commercial DC poWer source 51 and 
its condition, such as poWer failure and recovery, and the 
operating condition and output voltage of the AC-to-DC 
converter 49 on the light emitting diode 11. Besides, since 
the cable 13 can be of the same speci?cation as for the one 
to be connected to the fuel cell pack 1 described in the 
afore-mentioned embodiments, it becomes also possible for 
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the user to use the AC adaptor 50 When a commercial DC 
poWer source 51 is available and, Where no commercial DC 
poWer source 51 is available, to prepare and use the fuel cell 
pack 1 instead. 

[0063] According to this embodiment, as described above, 
a mobile type poWer supply that is applicable to various 
environments of using equipments and very much easy to 
use for users can be offered. 

[0064] Next, the seventh embodiment of the invention is 
described hereunder, using FIGS. 9, 10, 11, and 12. In this 
embodiment, the output of the remaining capacity detector 
4 inside the fuel cell pack 1 is connected to the reference 
voltage circuit 25 inside the DC-to-DC converter 7, and a 
lithium battery compatible plug 40 is provided, instead of 
the DC plug 14, on the end of the cable 13. Other compo 
nents are the same as shoWn in FIG. 2. The remaining 
capacity detector 4 alters the output voltage of the reference 
voltage circuit 25 inside the fuel cell pack 1 forcibly 
according to the remaining capacity of the fuel in the fuel 
tank 2, and forcibly alters (decreases) the output voltage 
reference value for the DC-to-DC converter 7 according to 
the remaining capacity in the fuel tank 2. Besides, the 
lithium battery compatible plug 40 has the same shape as the 
lithium ion battery pack 41 shoWn in FIG. 10, and is 
exchangeable With the lithium ion battery pack 41. The 
lithium battery compatible plug 40 contains a sWitch 12 for 
tuning on/off the fuel cell and also contains multiple (three) 
resistors 43 and multiple (three) terminals 42a. Each termi 
nal 42a is connected to each lithium battery condition 
detection terminal 44a, respectively, and the paired poWer 
supply terminals 42b of the lithium battery compatible plug 
40 are provided for connection to the paired lithium battery 
poWer supply terminals 44b on the load side. Of the multiple 
terminals 42a, the terminal 42a connected to the output 
voltage line 19 and ground line 8 constitutes a poWer supply 
voltage detection means that detects the output voltage of 
the DC-to-DC converter 7 as the poWer supply voltage of the 
load 15. Each resistor 43 divides the output voltage of the 
DC-to-DC converter 7 and outputs the divided voltage from 
the terminal 42a to the load 15 via the lithium battery 
condition detection terminal 44a. 

[0065] Next, the operation is described hereunder. The 
output voltage of the fuel cell pack 1 is supplied from the 
lithium batter poWer supply terminal 44b to the load 15 
through the output voltage line 19 and ground line 8 and via 
the connector 9, cable 13 and lithium battery compatible 
plug 40. 

[0066] The terminal voltage of the lithium ion battery 
varies as shoWn in FIG. 11 because the capacity (SOC) of 
the battery decreases as the time elapses. In this embodi 
ment, therefore, the reference voltage of the DC-to-DC 
converter 7 (that is, the output voltage of the reference 
voltage circuit 25) is varied to the characteristic shoWn in 
FIG. 12 according to the remaining capacity of the fuel in 
the fuel tank 2 of the fuel cell pack 1. In doing this, the 
characteristic in FIG. 12 shall correspond to the number of 
lithium ion cells in series and the remaining capacity. It is 
naturally necessary that the output voltage reference value of 
the output voltage reference value output means 10 must 
consider the number of cells in series in the lithium ion 
battery pack 41 suitable for the load 15. This construction 
makes the load 15 recogniZe as if a lithium ion battery is 
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installed. Because of this, When the remaining capacity of 
the fuel tank 2 decreases, the remaining capacity detection 
function of the lithium battery installed on the notebook type 
personal computer is actuated, and so the user, taking the 
battery remaining capacity displayed on the computer as the 
display of the fuel capacity of the fuel cell, can be aWare of 
fuel shortage Well in advance. 

[0067] With this embodiment, a system With excellent 
operability can be offered because the user can use the fuel 
cell pack 1 Without any modi?cation to the remaining 
capacity detection and display mechanism With Which the 
user has been familiar. 

[0068] Next, the eighth embodiment of the invention is 
described hereunder, using FIG. 13 and FIG. 4. In this 
embodiment, a charge and supply control circuit 45 is 
provided in the fuel cell pack 1, the output of the remaining 
capacity detector 4 is connected to the reference voltage 
circuit 25 of the DC-to-DC converter 7 via the charge and 
supply control circuit 45, a connector 46 is provided on the 
end of the cable 13, the connector 46 is connected to the 
lithium battery compatible plug 40, and a lithium ion battery 
54 is contained in the lithium battery compatible plug 40; 
and besides a sWitching circuit 47 is provided on the sWitch 
12, the lithium ion battery 54 is connected three lithium 
battery condition detection terminals 44a and also to the 
paired lithium battery poWer supply terminals 44b, and a 
sWitch 48 is provided betWeen the output voltage line 19 and 
lithium ion battery 54. Other components are the same as in 
FIG. 9. 

[0069] That is, this embodiment is characteristic in that the 
lithium ion battery 54 is provided in the lithium battery 
compatible plug and so the lithium ion battery pack 1 has a 
function of charging the lithium ion battery 54. Conditions 
of the sWitch 12, connector 46, sWitch 48 and valve 3 are as 
shoWn in FIG. 14. The sWitch circuit 47 changes over each 
condition. 

[0070] Next, the concrete operation of the embodiment is 
described hereunder. First, When the sWitch 12 is on and the 
connector 46 is connected properly, the sWitch 48 is set on 
and the lithium ion battery 54 is connected to the output 
voltage line 19 of the fuel cell pack 1. When this is caused, 
the valve 3 is open and the fuel cell is in the poWer 
generation mode. The lithium ion battery 54 is then set to a 
charge mode. In this mode, each cell voltage of the lithium 
ion battery 54 is inputted to the charge and supply control 
circuit 45, and the charge and supply circuit 45 controls the 
reference voltage circuit 25 of the DC-to-DC converter 7 so 
as to properly charge the lithium ion battery 54. Besides, it 
supplies poWer also to the load 15 via the lithium battery 
poWer supply terminal 44b. 

[0071] When the sWitch 12 is on and the connector 46 is 
disconnected, the sWitch 48 is set on in the sWitching circuit 
47 but the valve 3 is closed by the start-stop circuit 5, and 
so poWer generation of the fuel cell is stopped. When this is 
caused, poWer is supplied from the lithium ion battery 54 to 
the load 15. If an AC adaptor is additionally connected to the 
load 15, it is also possible to charge the lithium ion battery 
40 from the load 15 side. When this applies, the condition of 
the lithium battery 54 is sent to the load 15 by the lithium 
battery condition detection terminal 42 for proper charging. 
This embodiment is very much reliable because the supply 
source sWitches automatically to the lithium battery 54 as 
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above if the connector 46 is unexpectedly disconnected. 
Even in the case that the connector 9 is disconnected from 
the fuel cell pack 1, the equipment is similarly protected 
from a failure due to connector disconnection because the 
supply source sWitches from the lithium battery 54 to the 
poWer generation for the load 15. 

[0072] When the sWitch 12 is turned off, the valve 3 is 
alWays closed When the sWitch 48 is turned on, irrespective 
of the connection of the connector 46. With this construc 
tion, Waste of fuel in the fuel cell pack 1 can be prevented. 
Besides, When the connector 46 is disconnected, the sWitch 
12 in no Way acts upon the lithium ion battery 54, and so the 
lithium ion battery pack can be used as an ordinary one. 

[0073] Since sWitching from an ordinary lithium ion bat 
tery pack to the fuel cell pack, and vice versa, can be done 
easily according to this embodiment, the poWer supply can 
meet user’s requirement for Wide applications. 

[0074] In addition, since fuel cell is sloWer in response to 
a momentary load variation than lithium ion battery, utili 
Zation of the above construction, that is, use of the lithium 
ion battery 54 as an auxiliary poWer supply, enables to build 
a poWer supply system that can hardly be affected by a 
momentary load variation. 

[0075] Next, the ninth embodiment of the invention is 
described hereunder, using FIG. 15 and FIG. 16. In this 
embodiment, on the fuel cell pack 1, the shape of the 
connection With the connector 1 is modi?ed according to the 
poWer supply voltage of the load or the output voltage 
speci?cation of the cable 13, and there are provided con 
nector insertion port 55a to 55a' for each 15V, 16V, 19V and 
20V at the connection. The connector insertion port 55a for 
15V ?ts With the connector 9 having a round shape; the 
connector insertion port 55b for 16V ?ts With the connector 
9 having a rectangular shape; the connector insertion port 
55c for 19V ?ts With the connector 9 having a triangular 
shape; and the connector insertion port 55d for 20V ?ts With 
the connector 9 having a hexagonal shape. 

[0076] The fuel cell pack 1 of this embodiment is 
equipped With multiple connector insertion ports 55a to 55d 
in accordance With the poWer supply voltage of the load or 
the output voltage speci?cation of the cable 13 as above, and 
each connector insertion port 55a to 55d has a different 
shape. If, for example, the connector 9 for 16V is used for 
the cable 13, the connector 9 is connected only to the 
connector insertion port 55b, and so the output voltage 
reference value for the DC-to-DC converter 7 is alWays set 
to 16V. 

[0077] That is to say, When the connector 9 of the cable 13 
is inserted into the connecter insertion port 55b of the fuel 
cell pack 1, the terminals 56b for 16V are connected With 
each other among the multiple terminals 56a to 56d, as 
shoWn in FIG. 16, and the FET 27b for 16V is set on and 
accordingly an output voltage of 16V is outputted from the 
DC-to-DC converter 7. 

[0078] It must be noted that any protection circuit for a 
case Where tWo or more connectors 9 are inserted at the same 

time is not shoWn in this embodiment. By providing a 
protection circuit that prohibits outputting any voltage in the 
above case, the equipment connected as load can be pro 
tected from a failure resulting from improper operation. 






