
AUDIO MESSAGE TRANSFER SHEET AND 

MANUFACTURING METHOD THEREOF, AND POWER SUPPLY CIRCUIT 

BACKGROUND OF THE INVENTION 

5 1. Field of the Invention 

The present invention relates to an audio message transfer sheet with 

built-in audio information recording/reproducing means capable of 

recording/reproducing audio information and a manufacturing method thereof, 

an audio information output sheet, a POP (Point of Purchase) indicator, a 

1 o sound information delivery apparatus, an audio information delivery 

component, a label, and a power supply circuit used for the same and a 

manufacturing method thereof. 

2. Description of the Related Art 

Conventionally, with regard to an article to be delivered such as direct 

15 mail or greeting card, a sender creates the article, specifies the destination of 

the article and then delivers the created article to the specified destination. 

The article created and delivered in this way may be made up of a printed 

matter describing information of which the sender wants to notify the 

destination enclosed in an envelope or information of which the sender wants 

20 to notify the destination printed on a sheet such as post card, etc. 

At the destination of the article delivered, after reception of the article, 

the information printed on the article is browsed and in this way the 

information of which the sender wants to notify the destination is recognized. 

However, when the article to be delivered with printed information of 

25 which the sender wants to notify the destination is sent by the sender, the 

information printed on the article delivered from the sender is browsed at the 
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destination, and thereby the information of which the sender wants to notify 

the destination is transferred to the destination, a desired message of the 

sender of the article to be delivered can be transferred to the destination only 

visually and in this way the type of transferable information is limited. 

5 Therefore, an information carrier constructed so as to incorporate an 

audio apparatus capable of recording/reproducing audio information in direct 

mail and transfer the message with audio is conceived. 

Fig. 1 a is a plan view of an information carrier with an audio apparatus 

capable of recording/reproducing audio information incorporated in direct 

1 o mail, Fig. 1 b is a cross-sectional view along the line A-A' shown in Fig. 1 a. 

As shown in Fig. 1a, 1b, this conventional example is constructed of a 

direct mail component 501a having a display section 502 on which address 

information, etc., is printed with a built-in audio apparatus 503 capable of 

recording/reproducing audio information. Furthermore, this audio apparatus 

15 503 is constructed of a PC board 507 mounted with an IC memory 512 for 

recording audio information and a power supply battery 511, a speaker 509 

which outputs audio information recorded in the IC memory 512, a switch 508 

to be operated when outputting the audio information recorded in the IC 

memory 512 from the speaker 509, all of which are mounted on a mount 

20 503a, and pasted to the direct mail component 501a, covered with a cover 

513 having a hole from which the switch 508 and speaker 509 are exposed. 

In the direct mail 501 constructed as shown above, address 

information, etc., is printed on the display section 502 and audio information 

is recorded in the audio apparatus 503, and then the audio apparatus 503 

25 with audio in which information is recorded is pasted to the direct mail 

component 501 a and delivered to the destination. At the destination of the 
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direct mail 501, after reception of the direct mail 501 if the switch 508 is 

operated, the audio Information recorded in the audio apparatus 503 is output 

through the speaker 509. This direct mail 501 is disclosed in Japanese 

Patent Application Publication No. 1999-70770. 

s However, since the information carrier incorporating the above 

described audio apparatus is constructed of an audio apparatus mounted on 

or pasted to the direct mail component on which address information, etc., is 

printed, there is a problem that the area to which the audio apparatus is 

pasted becomes so thick that the address information, etc., cannot be printed 

1 0 with the audio apparatus incorporated. For this reason, in the case of the 

above described information carrier, the address information, etc., is printed 

on the direct mail component first and then the audio apparatus is mounted 

on or pasted to the direct mail component. 

Furthermore, since the audio apparatus is mounted on or pasted to 

15 the direct mail component and the area is thick, if the direct mail is folded or 

an external force is applied to this area, the audio apparatus may be peeled 

from the direct mail component. When the direct mail is two-folded or folded 

in a Z-figure, the direct mail should be folded in such a way as to avoid the 

area where the audio apparatus is mounted, which causes a problem that the 

2 o area where the audio apparatus is mounted or the area which becomes a 

folding line when the direct mail is folded is limited. 

Furthermore, the above described audio information output sheet 

capable of recording/reproducing audio information needs to be provided with 

audio information outputting means such as a speaker for outputting the 

2 5 recorded audio information, but the audio information outputting means such 

as a speaker Is required to have certain dimensions to secure a 
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predetermined sound volume, which results in a problem that it is difficult to 

reduce the size of the entire audio Information output sheet. 

Furthermore, POP indicators on which advertisement information on 

goods, etc., is displayed as a POP are conventionally attached to showcases 

5 at a shop such as a department store, supermarket or recently a 

convenience store, and sales promotion activities for goods, etc., are 

conducted using these POP indicators. For such POP indicators, various 

display methods or various shapes of POP indicators are considered in order. 

to attract attention of visitors to the store. 

10 For example, Japanese Patent Application Publication No. 2001-

178599 discloses a POP indicator with a window through which inventory 

tags attached together with the POP indicator are visible formed in a 

showcase and a noticeably decorated window frame formed integral with the 

POP display section to thereby attract attention to advertisement information 

15 displayed on the POP display section. 

However, in a conventional POP indicator, only advertisement 

information on goods is displayed as a POP, and therefore visitors to the 

store can only visually recognize advertisement information and there are 

cases where depending on the design of the POP or size of characters, etc., 

20 such a POP indicator may not be adequate to attract attention. 

Furthermore, in the case of the POP indicator, an amount of 

information of advertisement information displayed as a POP is limited by the 

size thereof and the POP indicator is often attached to a showcase and in 

that case, the size of the POP indicator is preferably not too large so that it is 

2 5 kept out of the way of a visitor when the visitor picks up a product from the 

showcase, and therefore there is a problem that It is difficult to display a large 
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amount of advertisement information as a POP. 

Furthermore, there are a variety of types of devices capable of 

recording/reproducing sound information such as audio. With the slimming 

down of batteries, downsizing of recording control elements, slimming down 

5 of pronouncing devices, etc., in recent years, there is a proposal on a thin 

audio recording/reproducing instrument combining these elements. As a 

product which uses this audio recording/reproducing Instrument, for example, 

a mail card which incorporates a thin recording/reproducing instrument in one 

sheet of a double-page sheet, designed to output audio from the 

1 o recording/reproducing instrument through a switch operation linked with an 

operation of opening the other sheet is disclosed in Japanese Patent 

Application Publication No. 1997-202072. Furthermore, a duplicate delivery 

slip which combines a recording/reproducing instrument which records audio 

Information directed to the destination of an article to be delivered with a slip 

15 is also disclosed in Japanese Patent Application Publication No. 2003-

246165. 

Now, the above described delivery slip provided with a 

recording/reproducing instrument is only designed so that the sender of the 

article inputs audio and the receiver reproduces the audio, and therefore it 

2 o does not cause much time and trouble when the sender transmits a message 

with audio to the receiver and can be useful because in this way it is possible 

to make an impression to the receiver that the article is a present given with 

heartfelt feelings. 

However, such a recording/reproducing instrument can be used only 

2 5 when sending an article to be delivered and there has been actually no 

recording/reproducing instrument that can be used to send a message with 
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audio itself as a main article to be delivered. Therefore, there has been a 

demand for one which is thin, without being bulky, capable of delivering a 

message with audio using recording/reproducing means with excellent 

usability during recording or reproduction. 

5 Furthermore, Japanese Examined Application Publication No. 1991· 

45433 and Specification of Japanese Patent No. 2889151 disclose an audio 

card capable of recording/reproducing audio information. 

Such an audio card is provided with audio inputting means for 

inputting audio information, recording means for recording audio information 

10 input through audio inputting means, audio outputting means for outputting 

the audio information recorded in the recording means, a recording button 

which is pressed when audio information is input through the audio inputting 

means, a playback button which is pressed when audio information is output 

through the audio outputting means and controlling means for controlling 

15 these operations, and designed so that the audio information is recorded by 

pressing the recording button and the audio information is reproduced by 

pressing the playback button. 

Here, the audio information is recorded in the audio card capable of 

recording audio information in such a way as to overwrite audio information 

20 recorded in the recording means with the audio information input through the 

audio inputting means. For this reason, after audio information is recorded 

in the recording means, if the recording button is pressed mistakenly, the 

audio information already recorded in the recording means is erased. 

Therefore, above described Japanese Examined Application Publication No. 

25 1991-45433 describes a technology which adopts a structure that the 

recording button is easily detachable so that the recording button is detached 
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after audio information is recorded, thereby avoiding audio information from 

being erased by misoperation of the recording button. Furthermore, the 

audio card described in the above described Specification of Japanese 

Patent No. 2889151 is constructed in such a way that when the playback 

5 button and recording button are simultaneously pressed after audio 

information is recorded, control is performed such that further recording of 

audio information is prohibited, thereby avoiding audio information from being 

erased by misoperation of the recording button. 

However, as described above, in the case of the structure that the 

1 o recording button is made easily detachable so that the recording button is 

detached after audio information is recorded to thereby avoid audio 

information from being erased by misoperation of the recording button, when 

an audio card with audio information recorded therein is delivered, the audio 

card is delivered to the destination with part of the audio card detached, 

15 causing a problem that the appearance of the audio card to be delivered 

becomes unattractive. 

Furthermore, in the case of the structure that when the playback 

button and recording button are pressed simultaneously after audio 

information is recorded, further recording of audio Information is prohibited, 

2 o there is a problem that it is not possible to visually confirm whether the 

recording of audio information is prohibited or not. For this reason, there 

may be a case where aHhough the recording is not prohibited yet after audio 

information is recorded, the user may send the audio card without placing the 

audio card in a prohibited state believing that the recording is already 

25 prohibited. In that case, the recording button may be pressed mistakenly 

later and the audio information recorded may be erased. Furthermore, in 
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order to prohibit the recording of audio infonnation, the recording button is 

pressed to record the audio information, and therefore when the recording 

button Is pressed before the playback button is pressed, part of the audio 

information recorded may be erased. 

5 Furthennore, a double postal card combining a transmitting message 

card and reply message card is conventionally used for many applications 

such as invitation for an event, for example, another party of a wedding 

ceremony, an order form of goods or service, etc. Address infonnation such 

as the address, name of the receiver is written on the front of such a 

1 o transmitting message card and infonnation transmitted from the sender to the 

receiver is written on the back. Furthennore, address infonnation such as 

the address, name of the sender is written on the front of the reply message 

card and an area is provided on the back thereof for entering information to 

be transmitted from the sender to the receiver. 

15 The double postal card structured in this manner is folded along a 

connecting area between the transmitting message card and reply message 

card in such a way that address Information such as the address, name of 

the receiver Is exposed and sent to the destination, and at the destination the 

transmitting message card is cut from the reply message card along the 

2 o connecting area, the information to be transmitted from the receiver to the 

sender is written on the back of the reply message card and only the reply 

message card Is sent back to the sender. 

As such, the double postal card combining the transmitting message 

card and reply message card has a limited amount of information that can be 

2 5 transferred from the sender to the receiver or from the receiver to the sender 

and both the transmitting message card and reply message card need to 
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include the address information, which further limits the amount of 

information thereof. 

Therefore, Japanese Patent Application Publication No. 2001-121858 

discloses a double postal card having a structure that a sheet having a 

5 vertical size equal to or double the standard vertical size of a postal card and 

a horizontal size four times the standard horizontal size is folded into the size 

of the postal card, so that a greater amount of information can be transferred 

in the standard size of the postal card. 

However, though an amount of information that can be transferred 

10 may be increased with such a double postal card, the information can be 

transferred from the sender to the receiver or from the receiver to the sender 

only visually, which limits the type of information that can be transferred. 

Here, if the audio card disclosed in above described Japanese 

Examined Application Publication No. 1991-45433 is applied to the above 

15 described double postal card, information can be transferred with audio from 

the sender to the receiver or from the receiver to the sender of the double 

postal card. For example, in the case of an invitation to another party of a 

wedding ceremony, if a reply message card is structured so as to be able to 

record audio information and a reply about whether or not to attend the other 

2 o party of the wedding ceremony is sent from the receiver of the invitation with 

a message recorded in the reply message card to the sender of the invitation, 

the sender of the invitation can receive the message with audio from the 

receiver of the invitation. 

However, even with the above described double postal card with the 

2 5 structure that the recording button is easily detachable so that detaching the 

recording button after audio information is recorded prevents audio 
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information from being erased by misoperation of the recording button, when 

this reply message card is sent with audio information recorded in the reply 

message card as described above, the reply message card is sent back to 

the sender with part thereof detached, which results in a problem that the 

5 appearance of the reply message card sent back becomes unattractive. 

Such a problem is not limited to the above described double postal 

card, and can also occur with an audio information delivery component 

combining a transmitting message section and reply message section. 

Furthermore, a label structured so that it can be pasted to an object to 

1 o be labeled such as an article using an adhesive is conventionally provided in 

various modes according to the use and used for various applications. Such 

a label can transfer information with the information printed or written on the 

surface thereof. 

Furthermore, in recent years, Japanese Patent Application Publication 

15 No. 2001-242788 discloses a label with information to be transferred 

displayed on the surface thereof and processed into a convex form including 

Braille characters, capable of transferring information to the visually 

handicapped, too. In this way, displaying information to be transferred on 

the surface of a label and processing it into a convex form including Braille 

2 o characters allows the information displayed on the surface to be transferred 

to the able-bodied and allows the information expressed through convex form 

processing to be transferred to the visually handicapped, too. 

However, the above described label, to the surface of which convex 

form processing including Braille characters is applied, can transfer 

25 information expressed in Braille characters to the visually handicapped who 

can read Braille characters, but cannot transfer information to the visually 
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handicapped who cannot read Braille characters. 

Here, those who can read Braille characters account for less than 

20% of all the visually handicapped and the proportion is less than 5% when 

people with weak sight and senior citizens are included. For this reason, 

5 even if a label, to the surface of which convex form processing including 

Braille characters is applied is used, there still is a problem that it is difficult to 

transfer information to many visually handicapped and people with weak 

sight. 

Furthermore, in recent years, not a small number of products driven 

1 o by battery power are required to save space of a power supply section in 

order to achieve the downsizing and multi-functions and as a means for 

meeting such a demand, a button-type battery is used. Furthermore, the 

above described audio card, etc., requires a low-profile battery. 

Here, in recent years, Japanese Patent Application Laid-Open No. 

15 2000-502206 discloses a paper battery having a structure of a positive 

electrode and negative electrode laminated together through an electrolytic 

layer. This paper battery is partitioned by the electrolytic layer into the 

positive electrode and negative electrode and the respective electrodes of 

the positive electrode and negative electrode are exposed on different 

2 o surfaces of the paper battery. For this reason, when such a paper battery is 

mounted on a circuit substrate to construct a power supply circuit, one of the 

positive electrode and negative electrode does not face the circuit substrate 

and the electrode not facing the circuit substrate will have a connection 

terminal for providing a connection with the circuit substrate connected by 

25 soldering, etc. through which it is connected to the circuit substrate. 

However, when the electrodes of the paper battery are connected to the 
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circuit substrate through the connection terminal, the resistance between the 

electrode and the circuit substrate increases. Moreover, doing so requires 

an additional operation, which results in reduced productivity and increased 

cost. 

5 Therefore, the Specification of Japanese Patent No. 2866383 

discloses a technology of folding part of a paper battery so that a positive 

electrode and a negative electrode are formed on the same surface. This 

technology folds part of the paper battery whose positive electrode and 

negative electrode are formed on different surfaces, superimposes this paper 

1 o battery on the circuit substrate through an insulating film provided with holes 

through which parts of the positive electrode and negative electrode are 

exposed and connects the positive electrode and negative electrode of the 

paper battery, and circuit substrate through these holes. 

However, as described above, when part of the paper battery is folded 

15 and the positive electrode and negative electrode are thereby formed on the 

same surface, this means that the paper battery is continuously used with 

part of the paper battery folded and this involves a problem that the paper 

battery is used in an environment unfavorable to the paper battery compared 

to the use of the paper battery without folding. 

20 Furthermore, as described above, in the case of a power supply circuit 

made up of a paper battery laminated on the circuit substrate, it is possible to 

apply, for example, an anisotropic/conductive film or an 

anisotropic/conductive adhesive to a connection terminal of the paper battery, 

and then mount the paper battery on the circuit substrate and electrically 

25 connect and bond together the paper battery and circuit substrate using the 

anisotropic/conductive film or anisotropic/conductive adhesive. 
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However, as described above, when the paper battery and circuit 

substrate are connected using an anisotropic/conductive film or 

anisotropic/conductive adhesive and the paper battery is mounted on a circuit 

substrate to thereby manufacture a power supply circuit, the 

5 anisotropic/conductive film or anisotropic/conductive adhesive is applied to 

the electrodes of the paper battery first, and then the paper battery and circuit 

substrate are provisionally crimped and then the paper battery and circuit 

substrate are completely crimped, which results in a problem that such a 

manufacturing step is more complicated and productivity Is reduced. 

10 Furthermore, there is also a problem that the anisotropic/conductive 

15 

film or anisotropic/conductive adhesive cannot be easily controlled, is 

expensive and thereby requires complicated control and increases the 

manufacture cost of the power supply circuit. 

SUMMARY OF THE INVENTION 

It is an object of the present Invention to provide a bendable or 

foldable audio message transfer sheet allowing information to be printed 

thereon and a manufacturing method thereof. 

Furthermore, it is another object of the present invention to provide an 

2 o audio information output sheet which can be downsized while securing a 

predetermined sound volume. 

Furthermore, It is a further object of the present invention to provide a 

POP Indicator which can attract sufficient attention of consumers and contain 

a large amount of advertisement information. 

25 Furthermore, it is a challenge of the present invention to allow the 

above described recording/reproducing means to be delivered on a delivery 
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system based on a conventional delivery slip and it is a still further object of 

the present invention to facilitate delivery of a voice message as a present. 

Furthermore, it is a still further object of the present invention to 

provide an audio message transfer sheet whose appearance does not 

5 become unattractive when recording of audio Information is prohibited and 

which makes it possible to visually confirm that recording is prohibited. 

Furthermore, it is a still further object of the present invention to 

provide an audio information delivery component comprising a transmitting 

message section and a reply message section connected together, wherein 

1 0 the reply message section is structured so as to be able to record audio 

information and it is possible to prevent recorded audio information from 

being erased mistakenly without degrading the appearance. 

Furthermore, it is a still further object of the present invention to 

provide a label capable of transmitting information to the able-bodied and the 

15 visually handicapped alike. 

Furthermore, it is a still further object of the present invention to 

provide a power supply circuit comprising a paper battery whose positive 

electrode and negative electrode are exposed on different surfaces, mounted 

on a sheet-like circuit substrate, the power supply circuit capable of being 

2 o formed without increasing the resistance between the paper battery and 

circuit substrate and without folding the paper battery. 

Furthermore, it is a still further object of the present invention to 

provide a method of manufacturing a power supply circuit comprising a paper 

battery connected to a circuit substrate, capable of improving productivity 

2 5 without increasing the manufacturing cost. 

In the present invention, audio information recording/reproducing 
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means capable of recording/reproducing audio information has a sheet-like 

structure, and this audio information recording/reproducing means is 

sandwiched between two support sheets and these support sheets are 

further sandwiched between two surface sheets, which allows the audio 

5 information recordingfreproducing means to be bent or folded, and the audio 

information recording/reproducing means is sandwiched from front and back 

in only part of the area of the two support sheets facing the audio information 

recording/reproducing means, and therefore the difference in thickness 

between the area in which the audio information recording/reproducing 

1 o means is incorporated and other area is reduced though the audio 

information recording/reproducing means is incorporated therein, which 

allows information to be printed on the surface sheet. 

Furthermore, making the outside shape of the two support sheets 

equal to the outside shape of the surface sheets can make the thickness of 

15 the entire audio message transfer sheet substantially uniform. 

Furthermore, dividing each of the two support sheets into a plurality of 

portions makes it possible to increase the degree of freedom in bending and 

folding of the audio message transfer sheet. 

Furthermore, adopting a structure that the two support sheets are 

2 o connected along a bend line facilitates positioning of the two support sheets. 

Furthermore, when audio information outputting means provided for 

the audio information recording/reproducing means for outputting audio 

information is constructed of a piezo-electric element which outputs audio 

information, a film sheet having a larger diameter than the piezo-electric 

2 5 element, pasted to one surface of the piezo-electric element and a 

diaphragm provided with a hole having a diameter larger than the diameter of 
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the piezo-electric element and smaller than the diameter of the film sheet, 

pasted to a film sheet in such a way that the piezo-electric element fits into 

the hole, and the diaphragm is bonded to the support sheet only in the area 

of the surface of bonding with the film sheet which is not bonded to the film 

5 sheet, it is possible to prevent the thickness of the area where the audio 

information outputting means is provided from increasing and cause the 

audio information outputting means to be fixed to the surface sheet without 

being bonded thereto and thereby avoid vibration of the piezo-electric 

element and diaphragm from being interfered. 

10 Furthermore, by adopting a structure that two support sheets 

sandwich the audio information recording/reproducing means around 

operating means and the audio information recording/reproducing means is 

mounted on one support sheet in the area in which the operating means is 

provided and making the height of the operating means lower than the 

15 thickness of the support sheet, the operating means is surrounded by the 

support sheet which is thicker than the height of the operating means and it is 

thereby possible to prevent the operating means from being operated when 

force majeure is applied from outside. 

Furthermore, if an ink receiving layer is laminated on the surface of at 

2 o least one of the two surface sheets which does not face the support sheet. 

when information is printed on the surface sheet by an ink-jet printer later, the 

information is printed clearly on the surface sheet. 

Furthermore, if this ink receiving layer is superimposed on the surface 

sheet before the support sheets sandwiching the audio information 

25 recording/reproducing means are sandwiched between the surface sheets, it 

is possible to laminate the ink receiving layer with excellent flatness of the 
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surface sheets and when the surface sheets consist of single pieces cut out 

from a continuous sheet, the ink receiving layer is laminated on the 

continuous surface sheet, which facilitates the lamination of the ink receiving 

layer. 

5 Furthermore, according to the present invention, the area of at least 

the audio information output section of the audio information 

recording/reproducing means sandwiched between the two surface sheets 

can be folded along a bend line, and therefore the downsizing can be 

achieved by folding the area where at least the audio information output 

1 o section is incorporated with respect to other areas without reducing the size 

of the audio information output section. 

Furthermore, according to the present invention, when mounted on an 

object by a mounting member, advertisement information displayed as a 

POP on the surface sheet is visually recognized and when the operating 

15 means is operated, audio information recorded in the audio information 

recording/reproducing means is reproduced. 

In this way, audio information is recorded in the audio information 

recording/reproducing means and this audio information is designed to be 

reproducible by the operating means, and therefore if the advertisement 

20 information is recorded as audio information in the audio information 

recording/reproducing means, the advertisement information is visually 

recognized and provided as audio information as well, and in this way it is 

possible to attract attention of consumers and also include a large amount of 

advertisement information. 

25 Furthermore, since this operating means and the surface sheet in the 

area where the operating means is pasted protrude from other areas, the 
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operating means can be easily operated. 

Furthermore, if the surface sheet is made of synthetic paper suitable 

for printing, it is possible not only to print advertisement information as a POP 

on the surface sheet but also to improve the durability of the surface sheet. 

5 In the area where the operating means is pasted in particular, the surface 

sheet may deteriorate when the operating means is operated, but using 

synthetic paper can suppress deterioration of the surface sheet. 

Furthermore. when the power supply section which supplies power to 

the audio information recording/reproducing means is constructed of a 

1 o plurality of paper batteries made up of positive electrodes and negative 

electrodes exposed from different surfaces, if these plurality of paper 

batteries are connected in series and the audio substrate which is mounted 

with the audio information recording/reproducing means and connected to 

the power supply section is constructed of a first conductive area connected 

15 to one of both electrodes of the power supply section and a second 

conductive area connected to the other of the two electrodes of the power 

supply section formed on different surfaces in such a way that both 

electrodes of the power supply section are connected to the first conductive 

area and second conductive area, all that is needed is to connect the plurality 

20 of paper batteries and the audio substrate only at two locations, which can 

reduce the manufacturing cost. 

Furthermore, according to the present invention, when a conductive 

member is sandwiched between two surface sheets, an IC chip having a 

storage area and a second switch are electrically connected through the 

2 5 conductive member, and if the second switch is operated in this condition, a 

second instruction signal for recording audio information in the IC chip is 
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input to the IC chip and the audio information input through the audio 

information Inputting/outputting means is recorded in the IC chip. Then, if 

the conductive member is removed from the two surface sheets, the IC chip 

and second switch are electrically left open and even if the second switch is 

5 operated in this condition, the second instruction signal for recording the 

audio information in the IC chip is not input to the IC chip and even if audio 

information is thereby Input via the audio information inputting means, the 

audio information is not recorded in the IC chip. For this reason, if the 

conductive member is removed from the two surface sheets after the audio 

10 information is recorded in the IC chip, the audio information recorded in the 

IC chip is not erased even if the second switch is operated later. 

Thus, recording of the audio information in the IC chip is enabled by 

the conductive member sandwiched between the two surface sheets and the 

recording of the audio information in the IC chip is prohibited by removing this 

15 conductive member from the two surface sheets, and therefore even if the 

recording of the audio information in the IC chip is prohibited, the surface 

sheets which become the appearance of the audio message transfer sheet 

remain as they are, preventing the appearance from becoming unattractive. 

Furthermore, whether the recording of the audio information in the IC chip is 

2 o prohibited or not can be determined through the presence/absence of the 

conductive member, and therefore it is possible to visually confirm that the 

recording is prohibited. 

Furthermore, audio information is recorded in the first audio 

information recording/reproducing means sandwiched between the two 

2 5 surface sheets with the transmitting message section and the reply message 

section connected. Then, when the transmitting message section is 
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separated from the reply message section along the connection part in order 

to send the reply message section, wiring for recording audio information 

sandwiched between the two surface sheets in such a way as to span the 

transmitting message section and the reply message section of the first audio 

5 information recording/reproducing means sandwiched between the two 

surface sheets is cut. In this way, when the transmitting message section is 

separated from the reply message section, it is not possible to record audio 

information in the first audio information recording/reproducing means, 

preventing the audio information already recorded in the first audio 

1 o information recording/reproducing means from being erased mistakenly. 

Furthermore, of the first audio information recording/reproducing means, the 

portion other than the wiring for recording the audio information is 

sandwiched between the two surface sheets on the reply message section 

side, and therefore it is possible for the receiver of the reply message section 

15 to reproduce the audio information recorded in the first audio information 

recording/reproducing means. 

Furthermore, according to the present invention, audio information is 

recorded in the audio information recording/reproducing means sandwiched 

between the two sheet base materials, this label is pasted to an object, the 

20 object is supplied to the destination of the audio information by delivery, etc., 

and then the audio information recorded in the audio information 

recording/reproducing means is reproduced at the destination of the audio 

information and the desired audio information is thereby transmitted to the 

destination. 

2 5 Furthermore, according to the present invention, a paper battery is 

constructed of a positive electrode and a negative electrode laminated 
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through an electrolytic layer with both the positive and negative electrodes 

exposed from different surfaces, and the paper battery Is connected to a 

sheet-like circuit substrate on which a conductive area to be connected to the 

electrodes is formed and a power supply circuit is formed of the paper battery 

5 and the conductive area, in order for one of the positive electrode and 

negative electrode to be connected to a first conductive area formed on one 

surface of the circuit substrate, the paper battery is mounted on the surface 

on which the first conductive area is formed and the other electrode of the 

positive electrode and negative electrode is connected to a second 

1 o conductive area formed on the other surface, and in this way a power supply 

circuit is formed of the paper battery, and the first and second conductive 

areas. 

In this way, one of the positive electrode and negative electrode 

exposed from the different surfaces of the paper battery is connected to the 

15 first conductive area formed on one surface of the sheet-like circuit substrate, 

the other of the positive electrode and negative electrode is connected to the 

second conductive area formed on the other surface to thereby form a power 

supply circuit, and therefore it is possible to form a power supply circuit 

without increasing the resistance between the paper battery and the circuit 

20 substrate and without folding the paper battery. 

Furthermore, if the circuit substrate is provided with a notch for the 

other electrode to fit from the front side into the back side of the circuit 

substrate so that the other electrode of the paper battery fits into the side on 

which the second conductive area is formed through the notch and is 

2 5 connected to the second conductive area, It is possible to allow the other 

electrode of the paper battery to fit into the other side of the circuit substrate 
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through the notch and connect to the second conductive area even when the 

paper battery is mounted on any part other than the end of the circuit 

substrate. 

Furthermore, when a plurality of sets of first and second conductive 

5 areas are formed and as many paper batteries as the sets of first and second 

conductive areas are mounted so as to be connected to the plurality of first 

and second conductive areas, and when the plurality of first and second 

conductive areas are connected so that the plurality of paper batteries are 

connected in series, if the first and second conductive areas are formed so 

1 o that at least some of the plurality of paper batteries overlap with one another, 

it is possible to reduce the area of the circuit substrate on which the plurality 

of paper batteries are mounted and realize a cost reduction. 

According to the present invention, when the paper battery is mounted 

on the circuit substrate so that the positive electrode and negative electrode 

15 of the paper battery face the two connection terminals provided on the circuit 

substrate and then ultrasonic vibration is applied to the mutually facing areas, 

the positive electrode and negative electrode of the paper battery are melted, 

and the positive electrode and negative electrode of the paper battery and 

the two connection terminals of the circuit substrate are thereby electrically 

2 o connected through ultrasonic bonding. 

By so doing, it is possible to electrically connect the paper battery and 

the circuit substrate without using expensive materials such as an 

anisotropic/conductive film or anisotropic/conductive adhesive, prevent the 

manufacturing cost from increasing, simplify manufacturing steps and 

25 improve productivity. 

Furthermore, if a hole is made in the area in which the connection 
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terminal of the circuit substrate is formed, the positive electrode and negative 

electrode of the paper battery melted through ultrasonic vibration flow into 

this hole, which increases the bonding force between the paper battery and 

circuit substrate. 

5 Furthermore, when the paper battery is mounted on the circuit 

substrate, if no connection terminal is formed in part of the area facing the 

positive electrode and negative electrode of the circuit substrate, part of the 

area facing the positive electrode and negative electrode of the circuit 

substrate is melted through ultrasonic vibration and the bonding force 

1 o between the paper battery and circuit substrate is thereby increased. 

15 

The above and other objects, features, and advantages of the present 

invention will become apparent from the following description with reference 

to the accompanying drawings which illustrate an example of the present 

Invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 a is a plan view of an information carrier with an audio apparatus 

capable of recording/reproducing audio information incorporated in a direct 

mail; 

2 o Fig. 1 b is a cross-sectional view along the line A-A' shown in Fig. 1a; 

Fig. 2a is a plan view of an audio message transfer sheet according to 

a first embodiment of the present invention; 

Fig. 2b illustrates an inner structure of the audio message transfer 

sheet shown in Fig. 2a; 

25 Fig. 2c is a cross-sectional view along the line A-A shown in Fig. 2a; 

Fig. 3 illustrates a laminated structure of the audio message transfer 
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sheet shown in Figs. 2a to 2c; 

Fig. 4a illustrates a laminated structure of the support sheets and 

audio information recording/reproducing section shown in Figs. 2a to 2c and 

Fig. 3; 

s Fig. 4b illustrates a laminated structure of the support sheet and audio 

information recording/reproducing section shown in Figs. 2a to 2c and Fig. 3; 

Fig. 5a illustrates a structure when the two support sheets shown in 

Fig. 2c and Fig. 3 are made up of one sheet; 

Fig. 5b illustrates how the sheet is folded along the bend line shown In 

10 Fig. 5a; 

Fig. 6 illustrates the structure of the audio information output section 

shown in Fig. 2b; 

Fig. 7 is a cross-sectional view around the switch of the audio 

message transfer sheet shown in Fig. 2b; 

15 Fig. 8a is a plan view of an audio message transfer sheet according to 

a second embodiment of the present invention; 

Fig. 8b illustrates an inner structure of the audio message transfer 

sheet shown in Fig. 8a; 

Fig. 8c is a cross-sectional view along the line A-A' shown in Fig. Sa; 

2 o Fig. 9a is a plan view of an audio message transfer sheet according to 

a third embodiment of the present invention; 

Fig. 9b illustrates an inner structure of the audio message transfer 

sheet shown in Fig. 9a; 

Fig. 9c is a cross-sectional view along the line A-A' shown in Fig. 9a; 

2 5 Fig. 10 illustrates a recording area of the IC chip shown in Fig. 9b; 

Fig. 11a is a plan view of an audio message transfer sheet according 
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to a fourth embodiment of the present invention; 

Fig. 11 b illustrates an inner structure of the audio message transfer 

sheet 301 shown in Fig. 11 a; 

Fig. 11 c is a cross-sectional view along the line A-A' shown in Fig. 

5 11a; 

Fig. 12a is a plan view of an audio message transfer sheet according 

to a fifth embodiment of the present invention; 

Fig. 12b illustrates an inner structure of the audio message transfer 

sheet shown in Fig. 12a; 

10 Fig. 12c is a cross-sectional view along the line A-A' shown in Fig. 

12a; 

Fig. 13a is a plan view of an audio message transfer sheet according 

to a sixth embodiment of the present invention; 

Fig. 13b illustrates an inner structure of the audio message transfer 

15 sheet shown in Fig. 13a; 

Fig. 13c is a cross-sectional view along the line A-A' shown in Fig. 

13a; 

Fig. 14a illustrates a method of manufacturing the audio message 

transfer sheet shown in Figs. 13a to 13c; 

20 Fig. 14b illustrates a method of manufacturing the audio message 

transfer sheet shown in Figs. 13a to 13c; 

Fig. 14c illustrates a method of manufacturing the audio message 

transfer sheet shown in Figs. 13a to 13c; 

Fig. 14d illustrates a method of manufacturing the audio message 

25 transfer sheet shown in Figs. 13a to 13c; 

Fig. 14e illustrates a method of manufacturing the audio message 
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transfer sheet shown In Figs. 13a to 13c; 

Fig. 14f Illustrates a method of manufacturing the audio message 

transfer sheet shown in Figs. 13a to 13c; 

Fig. 15a is a plan view of an audio information output sheet according 

5 to a seventh embodiment of the present invention; 

Fig. 15b illustrates an inner structure of the audio information output 

sheet shown in Fig. 15a; 

Fig. 15c is a cross-sectional view along the line A-A' shown in Fig. 

15a; 

1 o Fig. 16 illustrates a laminated structure of the audio information output 

sheet shown in Figs. 15a to 15c; 

Fig. 17a Illustrates a laminated structure of the support sheet and 

audio information recording/reproducing section shown in Figs. 15b, 15c and 

Fig. 16; 

15 Fig. 17b illustrates a laminated structure of the support sheet and 

audio information recording/reproducing section shown In Figs. 15b, 15c and 

Fig. 16; 

Fig. 18a illustrates the audio information output sheet shown in Figs. 

15a to 15c and Fig. 16 not in use; 

20 Fig. 18b illustrates the audio Information output sheet shown in Figs. 

15a to 15c and Fig. 16 in use; 

Fig. 19a is a plan view of an audio information output sheet according 

to an eighth embodiment of the present invention; 

Fig. 19b illustrates an inner structure of the audio information output 

25 sheet shown in Fig. 19a; 

Fig. 19c is a cross-sectional view along the line A-A' shown In Fig. 
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19a; 

Fig. 20a illustrates the audio information output sheet shown in Figs. 

19a to 19c not in use; 

Fig. 20b illustrates the audio information output sheet shown in Figs. 

5 19a to 19c in use; 

Fig. 21 a is a plan view of a POP indicator according to a ninth 

embodiment of the present invention; 

Fig. 21 b illustrates an inner structure of the POP indicator shown in 

Fig. 21a; 

1 o Fig. 22 illustrates a laminated structure of the POP indicator shown in 

Figs. 21 a, 21 b; 

Fig. 23a illustrates a laminated structure of the support sheets and 

audio information recording/reproducing section shown in Fig. 22b and Fig. 

23; 

15 Fig. 23b illustrates a laminated structure of the support sheet and 

audio information recording/reproducing section shown in Fig. 22b and Fig. 

23; 

Fig. 24a is a plan view of the structure of the paper battery shown in 

Fig. 21b, Fig. 22 and Figs. 23a, 23b; 

20 Fig. 24b is a cross--sectional view along the line A-A' shown in Fig. 

24a; 

Fig. 24c is a cross-sectional view along the line B-B' shown in Fig. 

24a; 

Fig. 25 illustrates the three paper batteries shown in Figs. 24a to 24c 

25 connected in series as shown in Fig. 21 b, Fig. 22 and Figs. 23a, 23b; 

Fig. 26a illustrates how the audio substrate shown in Fig. 21 b, Fig. 22 
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and Figs. 23a, 23b is connected to the paper battery shown In Fig. 25; 

Fig. 26b illustrates how the audio substrate shown in Fig. 21b, Fig. 22 

and Figs. 23a, 23b is connected to the paper battery shown in Fig. 25; 

Fig. 27a is a plan view of a POP indicator according to a tenth 

5 embodiment of the present invention; 

Fig. 27b Illustrates an inner structure of the POP indicator shown in 

Fig. 27a; 

Fig. 28 illustrates a sound information delivery apparatus according to 

an eleventh embodiment of the present invention; 

1 o Fig. 29 is an exploded view of a package of the sound information 

delivery apparatus shown in Fig. 28; 

Fig. 30 Illustrates the sound information delivery apparatus shown in 

Fig. 28 broken down into a package, recording/reproducing means carrier 

and delivery slip; 

15 Fig. 31 is a cross-sectional view of a delivery slip of the sound 

information delivery apparatus shown in Fig. 28; 

Fig. 32a is a plan view of an audio message transfer sheet according 

to a twelfth embodiment of the present invention; 

Fig. 32b illustrates an inner structure of the audio message transfer 

20 sheet shown in Fig. 32a; 

Fig. 32c is a cross-sectional view along the line A-A' shown in Fig. 

32a; 

Fig. 32d is a cross-sectional view along the line B-B' shown in Fig. 

32a; 

25 Fig. 33 illustrates a laminated structure of the audio message transfer 

sheet shown in Figs. 32a to 32d; 
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Fig. 34a illustrates a laminated structure of the support sheet and 

audio information recording/reproducing section shown in Figs. 32a to 32d 

and Fig. 33; 

Fig. 34b illustrates a laminated structure of the support sheet and 

5 audio information recording/reproducing section shown in Figs. 32a to 32d 

and Fig. 33; 

Fig. 35a illustrates a detailed structure ofthe audio substrate shown in 

Fig. 32b; 

Fig. 35b is a cross-sectional view along the line A-A' of the switch 

10 shown in Fig. 35a when not operated; 

Fig. 35c is a cross-sectional view along the line A-A' of the switch 

shown in Fig. 35a when operated; 

Fig. 35d illustrates a structure of the back of the conductive member 

shown in Fig. 32d; 

15 Fig. 35e is a cross-sectional view along the line B-B' shown in Fig. 

35a; 

Fig. 36a is a plan view of a double postal card which constitutes an 

audio information delivery component according to a thirteenth embodiment 

of the present invention; 

20 Fig. 36b illustrates an inner structure of the double postal card shown 

in Fig. 36a; 

Fig. 36c is a rear view of the double postal card shown in Fig. 36a; 

Fig. 36d is a cross-sectional view along the line A-A' shown in Fig. 

36a; 

2 5 Fig. 37 illustrates a laminated structure of the double postal card 

shown in Figs. 36a to 36d; 
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Fig. 38a illustrates a laminated structure of the support sheet and 

audio information recording/reproducing section shown in Figs. 36a to 36d 

and Fig. 37; 

Fig. 38b illustrates a laminated structure of the support sheet and 

5 audio information recording/reproducing section shown in Figs. 36a to 36d 

and Fig. 37; 

Fig. 39a is a cross-sectional view of the vicinity of the switch when the 

switch is not pressed through the recording button shown In Figs. 36a, 26b; 

Fig. 39b is a cross-sectional view of the vicinity of the switch when the 

1 o switch is pressed through the recording button shown in Figs. 36a, 26b; 

Fig. 40 illustrates an inner structure of the double postal card shown in 

Figs. 36a to 36d separated into a transmitting message card and reply 

message card along the connection part; 

Fig. 41 a is a plan view of a double postal card which constitutes an 

15 audio information delivery component according to a fourteenth embodiment 

of the present invention; 

Fig. 41 b is a plan view of an inner structure of the double postal card 

shown in Fig. 41a; 

Fig. 41c is a rear view of the double postal card shown in Fig. 41a; 

20 Fig. 41d is a rear view of an inner structure of the double postal card 

shown in Fig. 41a; 

Fig. 41 e is a cross-sectional view along the line A-A' shown in Fig. 

41a; 

Fig. 42 illustrates a laminated structure of the double postal card 

25 shown in Figs. 41a to 41e; 

Fig. 43a illustrates a laminated structure of the support sheet and 
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audio information recording/reproducing section shown in Figs. 41a to 41e 

and Fig. 42; 

Fig. 43b illustrates a laminated structure ofthe support sheet and 

audio information recording/reproducing section shown in Figs. 41a to 41e 

5 and Fig. 42; 

Fig. 44a is a plan view of a label according to a fifteenth embodiment 

of the present invention; 

10 44a; 

to 44; 

Fig. 44b illustrates an inner structure of the label shown in Fig. 44a; 

Fig. 44c is a cross-sectional view along the line A-A' shown in Fig. 

Fig. 45 illustrates a laminated structure ofthe label shown in Figs. 44a 

Fig. 46a illustrates a laminated structure of the support sheet and 

audio information recording/reproducing section shown in Figs. 44a to 44c 

15 and Fig. 45; 

Fig. 46b illustrates a laminated structure of the support sheet and 

audio information recording/reproducing section shown in Figs. 44a to 44c 

and Fig. 45; 

Fig. 47a is a plan view of a label according to a sixteenth embodiment 

2 o of the present invention; 

47a; 

25 47a; 

Fig. 4 7b illustrates an inner structure of the label shown in Fig. 47a; 

Fig. 47c is a cross-sectional view along the line A-A' shown in Fig. 

Fig. 47d is a cross-sectional view along the line B-B' shown in Fig. 

Fig. 48 illustrates a laminated structure of the label shown in Figs. 47a 
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to 47d; 

Fig. 49a is a cross-sectional view of the vicinity of the switch shown in 

Figs. 47a to 47c when the switch is not pressed through the recording button; 

Fig. 49b is a cross-sectional view of the vicinity of the switch shown in 

s Figs. 47a to 47c when the switch is pressed through the recording button; 

Fig. 50 illustrates an inner structure of the label shown in Figs. 47a to 

47d when cut into two areas along perforation; 

Fig. 51 a is a plan view of a label according to a seventeenth 

embodiment of the present invention; 

10 Fig. 51b illustrates an inner structure of the label shown in Fig. 51 a; 

Fig. 51c is a cross-sectional view along the line A-A' shown in Fig. 

51 a; 

Fig. 52 illustrates laminated structure of the label shown in Figs. 51 a 

to 51c; 

15 Fig. 53a is a plan view of an embodiment of a paper battery used for a 

power supply circuit according to an eighteenth embodiment of the present 

invention; 

Fig. 53b is a cross-sectional view along the line A-A' shown in Fig. 

53a; 

20 Fig. 53c is a cross-sectional view along the line B-B' shown in Fig. 

53a; 

Fig. 54a illustrates a structure of the surface of an embodiment of a 

sheet-like circuit substrate on which the paper battery shown in Figs. 53a to 

53c is mounted, on which the paper battery 7001 is mounted; 

2 5 Fig. 54b illustrates a structure of the surface opposite to the surface 

shown in Fig. 54a; 
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Fig. 55a illustrates a structure of the surface of a power supply circuit 

with the paper battery shown in Figs. 53a to 53c mounted on the circuit 

substrate shown in Figs. 54a, 54b, on which the paper battery 7001 is 

mounted; 

5 Fig. 55b illustrates a structure of the surface opposite to the surface 

shown in Fig. 55a; 

Fig. 56a illustrates a method of manufacturing the power supply circuit 

shown in Figs. 55a, 55b; 

Fig. 56b illustrates a method of manufacturing the power supply circuit 

1 o shown in Figs. 55a, 55b; 

Fig. 56c illustrates a method of manufacturing the power supply circuit 

shown in Figs. 55a, 55b; 

Fig. 56d illustrates a method of manufacturing the power supply circuit 

shown in Figs. 55a, 55b; 

15 Fig. 57 a illustrates a structure of the surface of an embodiment of a 

sheet-like circuit substrate on which the paper battery shown in Figs. 53a to 

53c is mounted, on which the paper battery is mounted; 

Fig. 57b illustrates a structure of the surface opposite to the surface 

shown in Fig. 57a; 

2 o Fig. 58 a illustrates a structure of the surface of a power supply circuit 

with the paper battery shown in Figs. 53a to 53c mounted on the circuit 

substrate shown in Figs. 57 a to 57d, on which the paper battery is mounted; 

Fig. 58b illustrates a structure of the surface opposite to the surface 

shown in Fig. 58a; 

2 5 Fig. 59a is a plan view of an embodiment of a paper battery used for a 

power supply circuit according to a twentieth embodiment of the present 
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invention; 

Fig. 59b is a cross-sectional view along the line A-A' shown in Fig. 

59a; 

Fig. 59c is a cross-sectional view along the line 8-8' shown in Fig. 

s 59a; 

Fig. 60a illustrates a structure of the surface of an embodiment of a 

sheet-like circuit substrate on which the paper battery shown in Figs. 59a to 

59c Is mounted, on which the paper battery is mounted: 

Fig. 60b illustrates a structure of the surface opposite to the surface 

10 shown in Fig. 60a; 

Fig. 61 a illustrates a structure of the surface of a power supply circuit 

with the paper battery shown in Figs. 59a to 59c mounted on the circuit 

substrate shown in Figs. 60a, 60b, on which the paper battery is mounted; 

Fig. 61 b illustrates a structure of the surface opposite to the surface 

15 shown in Fig. 61a; 

Fig. 62a is a plan view of an embodiment of a paper battery used for a 

power supply circuit manufactured using a method of manufacturing a power 

supply circuit according to a twenty-first embodiment of the present invention; 

Fig. 62b is a cross-sectional view along the line A·A' shown in Fig. 

20 62a; 

Fig. 62c is a cross-sectional view along the line 8-8' shown in Fig. 

62a; 

Fig. 63 illustrates the three paper batteries shown in Figs. 62a to 62c 

connected in series; 

2 5 Fig. 64a illustrates a structure of one surface of an embodiment of a 

sheet-like circuit substrate used for a power supply circuit manufactured 
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using a method of manufacturing a power supply circuit according to a 

twenty-first embodiment of the present invention; 

Fig. 64b illustrates a structure of the other surface of the circuit 

substrate shown in Fig. 64a; 

5 Fig. 65a illustrates a structure of one surface of the power supply 

circuit with the paper batteries shown in Fig. 63 mounted on the circuit 

substrate shown in Figs. 64a, 64b; 

Fig. 65b illustrates a structure of the other surface of the power supply 

circuit shown in Fig. 65a; 

1 0 Fig. 66a illustrates a method of manufacturing the power supply circuit 

shown in Figs. 65a, 65b; 

Fig. 66b illustrates a method of manufacturing the power supply circuit 

shown in Figs. 65a, 65b; 

Fig. 66c illustrates a method of manufacturing the power supply circuit 

15 shown in Figs. 65a, 65b; 

Fig. 66d illustrates a method of manufacturing the power supply circuit 

shown in Figs. 65a, 65b; 

Fig. 66e illustrates a method of manufacturing the power supply circuit 

shown in Figs. 65a, 65b; 

20 Fig. 67 illustrates a connection state between the substrate of the 

power supply circuit and the paper battery manufactured using the 

manufacturing method shown in Figs. 66a to 66e; 

Fig. 68a illustrates a structure of one surface of an embodiment of a 

sheet-like circuit substrate used for a power supply circuit manufactured 

2 5 using a method of manufacturing a power supply circuit according to a 

twenty-second embodiment of the present invention; 
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Fig. 68b illustrates a structure of the other surface of the circuit 

substrate shown in Fig. 68a; 

Fig. 69a illustrates a structure of on~ surface of the power supply 

circuit with the paper batteries shown in Fig. 63 mounted on the circuit 

5 substrate shown in Figs. 68a, 68b; 

Fig. 69b illustrates a structure of the other surface of the power supply 

circuit shown in Fig. 69a; 

Fig. 70a illustrates a method of manufacturing the power supply circuit 

shown in Figs. 69a, 69b; 

10 Fig. 70b illustrates a method of manufacturing the power supply circuit 

shown in Figs. 69a, 69b; 

Fig. 70c illustrates a method of manufacturing the power supply circuit 

shown in Figs. 69a, 69b; 

Fig. 70d Illustrates a method of manufacturing the power supply circuit 

15 shown in Figs. 69a, 69b; and 

Fig. 71 illustrates a connection state between the substrate of the 

power supply circuit manufactured using the manufacturing method shown in 

Figs. 70a to 70d and the paper battery. 

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

(First embodiment) 

Fig. 2a is a plan view of an audio message transfer sheet according to 

a first embodiment of the present invention, Fig. 2b illustrates an inner 

structure of the audio message transfer sheet shown in Fig. 2a and Fig. 2c is 

25 a cross-sectional view along the line A-A' shown in Fig. 2a. Furthermore, 

Fig. 3 illustrates a laminated structure of the audio message transfer sheet 1 
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shown in Figs. 2a to 2c. 

As shown in Figs. 2a to 2c and Fig. 3, this embodiment is constructed 

of a sheet-like audio information recording/reproducing section 30 capable of 

recording/reproducing audio information sandwiched between two support 

. s sheets 20a, 20b made of a flexible and thin material such as paper base 

material with the support sheets 20a, 20b between which the audio 

information recording/reproducing section 30 is sandwiched being further 

sandwiched between two surface sheets 10a, 10b having the same outside 

shapes as those of the support sheets 20a, 20b, made of a flexible and thin 

10 material such as paper base material. The surface sheets 10a, 10b, support 

sheets 20a, 20b and audio information recording/reproducing section 30 are 

bonded to one another through adhesive work applied to the front and back 

of the support sheets 20a, 20b. This adhesive work can be realized, for 

example, by pasting a double-faced tape to the front and back of the support 

15 sheets 20a, 20b or applying a hot-melt type adhesive thereto. 

Furthermore, the audio information recording/reproducing section 30 

is constructed of a sheet-like audio information output section 40 made up of 

a piezo-electric element 41, a diaphragm 42 and a film sheet which will be 

described later, for outputting recorded audio information, an audio substrate 

20 32 mounted with a thin IC chip 34 which is audio information recording 

means for recording audio information and a thin switch 33 which is operating 

means operated for outputting the audio information recorded in the IC chip 

34 from the audio information output section 40, and flexible paper batteries 

31 connected to the audio substrate 32, for supplying power to the audio 

25 substrate 32, and the audio substrate 32 is further provided with connection 

terminals 35 for inputting audio information to the IC chip 34 from outside. 
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In this way, the audio infonnation recording/reproducing section 30 has 

sheet-like structure. Here, the audio substrate 32 is a flexible, thin substrate 

made of fiberglass reinforced plastics (FRP), polyethylene terephthalate 

(PET), polyimide or lead frame, etc., with the IC chip 34 bonded by means of 

5 anisotropic/conductive adhesive (ACP), anisotropic/conductive film (ACF), 

wire bonding or the like. 

Furthennore, when superimposed with the audio infonnation 

recording/reproducing section 30, the support sheet 20a is provided with 

holes 21 a, 22, 23, 24a In areas facing the paper batteries 31, switch 33, IC 

10 chip 34 and audio infonnation output section 40, respectively. Furthennore, 

when superimposed with the audio infonnation recording/reproducing section 

30, the support sheet 20b is provided with holes 21 b, 24b in areas facing the 

paper batteries 31 and audio infonnation output section 40, respectively. 

In this way, the holes 21 a, 22, 23, 24a are fonned in the areas of the 

15 support sheet 20a facing the paper batteries 31 , switch 33, IC chip 34 and 

audio infonnation output section 40, and the holes 21 b, 24b are fonned in the 

areas of the support sheet 20b facing the paper batteries 31 and audio 

infonnation output section 40, which reduces the difference in thickness 

between the areas where the paper batteries 31, switch 33, IC chip 34 and 

2 o audio infonnation output section 40 and the other areas, improves flatness of 

the surface sheets 10a, 10b and facilitates printing of information on the 

surface sheets 1 Oa, 1 Ob. Furthennore, by making the total thickness of the 

support sheets 20a, 20b equivalent to or greater than the thickness of the 

thickest part of the audio information recording/reproducing section 30, it is 

25 possible to make the surface sheets 10a. 10b substantially flat. In this case, 

by sandwiching the thin parts of the audio information recording/reproducing 
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section 30, for example, the area of the audio substrate 32 between the 

support sheets 20a, 20b, the audio substrate 32 is fixed. Since the area of 

the paper batteries 31 is connected to the audio substrate 32, this area need 

not be sandwiched between the support sheets 20a, 20b. Furthermore, 

s since the surface sheets 10a, 10b are pasted to the support sheets 20a, 20b, 

even when the audio information recording/reproducing section 30 has 

projections and depressions, the surface sheets 1 Oa, 1 Ob may be recessed 

by being pressed, but when there is no pressing force as in the case of an 

Ink-jet type, the surface sheets 1 Oa, 1 Ob can maintain the flatness, and 

1 0 thereby allows printing as well. 

Fig. 4a illustrates the support sheet 20a shown in Figs. 2a to 2c and 

Fig. 3 and audio information recording/reproducing section 30 laminated 

together and Fig. 4b illustrates the support sheet 20b shown in Figs. 2a to 2c 

and Fig. 3 and the audio information recording/reproducing section 30 

15 laminated together. 

As shown in Fig. 4a, the hole 21a formed in the area of the support 

sheet 20a facing the paper batteries 31 is smaller than the paper batteries 31 

and the hole 22 formed. in the area facing the switch 33 is larger than the 

switch 33, the hole 23 formed in the area facing the IC chip 34 is larger than 

20 the IC chip 34 and the hole 24a formed in the area facing the audio 

information output section 40 is larger than the audio information output 

section 40. 

Furthermore, as shown in Fig. 4b, the hole 21b formed in the area of 

the support sheet 20b facing the paper batteries 31 is smaller than the paper 

25 batteries 31 and the hole 24b formed in the area facing the audio information 

output section 40 is smaller than the audio information output section 40. 
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In this way, the audio information recording/reproducing section 30 is 

laminated with only parts thereof sandwiched between the two support 

sheets 20a, 20b from front and back and fixed through adhesive work applied 

to the front and back of the support sheets 20a, 20b. 

5 Furthermore, ofthe two surface sheets 10a, 10b, the surface sheet 

10a facing the switch 33 and IC chip 34 through the holes 22, 23 of the 

support sheet 20a is provided with an information display area 2 where 

address information, etc., is printed when this audio message transfer sheet 

1 is mailed and the area facing the switch 33 through the hole 22 of the 

1 o support sheet 20a is provided with a printed playback button 3 for operating 

the switch 33. Furthermore, in the area facing the audio information output 

section 40 through the hole 24a of the support sheet 20a, an audio output 

area 4 made up of an array of fine holes 1br outputting audio output from the 

audio information output section 40 is formed. Even when the front and 

15 back of the audio information output section 40 are covered with the surface 

sheets 10a, 10b, the formation of the audio output area 4 made up of an 

array of fine holes can compensate for a reduction of sound volume output 

from the audio information output section 40. In the audio output area 4, 

holes of 0.1 mm in diameter are formed horizontally and vertically at intervals 

2 o of 1.5 mm through laser beam machining. Therefore, unlike punching or 

perforation using needles, etc., no burrs are formed and the holes are never 

clogged with burrs. Furthermore, in Fig. 1, though the information display 

area 2 is not provided above the audio output area 4, information including 

the playback button 3 is actually printed over the entire surface of the surface 

2 s sheet 1 Oa, and therefore the information display area 2 may also be provided 

above the audio output area 4. Furthermore, instead of providing the 
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playback button 3 on the surface sheet 10a by printing, it is also possible to 

paste a seat to the area facing the switch 33 after information is printed on 

the surface sheet 1 Oa. 

Here, in the case of the audio message transfer sheet 1 structured as 

5 described above, the audio information recording/reproducing section 30 is 

laminated with only part thereof sandwiched between the two support sheets 

20a, 20b from front and back as mentioned above and fixed through 

adhesive work applied to the front and back of the support sheets 20a, 20b. 

Since the support sheets 20a, 20b are provided with holes 21a, 21b, 22, 23, 

1 o 24a, 24b in the areas facing the paper batteries 31, switch 33, IC chip 34 and 

audio information output section 40 of the audio information 

recording/reproducing section 30, when the support sheets 20a, 20b and the 

audio information recording/reproducing section 30 are laminated, it is 

necessary to precisely align the holes 21a, 22, 23, 24a formed in the support 

15 sheet 20a with the holes 21 b, 24b formed in the support sheet 20b. 

Therefore, the support sheets 20a, 20b may be made up of one sheet 

so that two support sheets 20a, 20b are constructed by folding this one sheet 

and the holes 21a, 22, 23, 24a formed in the support sheet 20a are aligned 

precisely with the holes 21 b, 24b formed in the support sheet 20b. 

2 0 Fig. 5a illustrates a structure of the two support sheets 20a, 20b 

shown in Fig. 2c and Fig. 3 constructed of one sheet and Fig. 5b illustrates 

how the sheet is folded along the bend line 25 shown in Fig. 5a. 

As shown in Figs. 5a, 5b, the two support sheets 20a, 20b shown in 

Fig. 2c and Fig. 3 are mutually connected along the half-cut bend line 25, the 

2 5 support sheets 20a, 20b are folded along the bend line 25 so that the audio 

information recording/reproducing section 30 is sandwiched between these 
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two support sheets 20a, 20b and the audio information recording/reproducing 

section 30 is fixed through adhesive work applied to both surfaces of the 

support sheets 20a, 20b. In this way, the holes 21a, 22, 23, 24a formed in 

the support sheet 20a are precisely aligned with the holes 21 b, 24b formed in 

5 the support sheet 20b. 

The structure of the audio information output section 40 will be 

explained In detail below. 

Fig. 6 illustrates the structure of the audio information output section 

40 shown in Fig. 2b and is a cross-sectional view around the audio 

1 o information output section 40 of the audio message transfer sheet 1 shown in 

Fig. 2b. 

As shown in Fig. 6, the audio information output section 40 in this 

embodiment is constructed of a flexible piezo-electric element 41 for 

outputting audio information recorded in the IC chip 34, a flexible film sheet 

15 43 pasted to one side of the piezo-electric element 41 and a flexible 

diaphragm 42 pasted to the film sheet 43 and made of styrene paper, etc., for 

amplifying vibration of the piezo-electric element 41. Here, the diameter of 

the film sheet 43 is designed to be greater than the diameter of the piezo­

electric element 41, and therefore when the piezo-electric element 41 Is 

2 o pasted to the film sheet 43, an area where the piezo-electric element 41 is 

not pasted and exposed remains around the piezo-electric element 41 on the 

surface of the film sheet 43 to which the piezo-electric element 41 is not 

pasted. Furthermore, the diaphragm 42 is designed to have a hole having a 

diameter greater than that of the piezo-electric element 41 and smaller than 

2 5 the diameter of the film sheet 43, and therefore the diaphragm 42 can be 

pasted to only the film sheet 43 so that the piezo-electric element 41 can fit 
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into this hole on the surface of the film sheet 43 to which the piezo-electrtc 

element 41 is pasted. This diaphragm 42 is bonded to the support sheet 

20b in the area out of the surface to which the film sheet 43 is pasted where 

the film sheet 43 is not pasted through adhesive work applied to both sides of 

5 the support sheet 20b. This prevents the thickness of the area where the 

audio information output section 40 is provided from increasing and causes 

the audio information output section 40 to be frxed to the surface sheets 10a, 

1 Ob without being bonded, thus avoiding the vibration of the piezo-electric 

element 41 and diaphragm 42 from being interfered. Furthermore, setting 

1 o the length of one side of the diaphragm 42 to, for example, 2.8 times the 

diameter of the piezo-electric element 41 can obtain the maximum sound 

volume effect of audio information output from the piezo-electrtc element 41. 

The audio information output section 40 structured in this way can also 

function as a microphone for inputting audio information, and in that case, a 

15 switch (not shown) for inputting audio information through the audio 

information output section 40 needs to be provided on the audio substrate 32. 

Furthermore, for the piezo-electric element 41, it is possible to use a PZT­

PMN based (lead-zirconate-titanate +lead magnesium niobate) material 

having a diameter of 27 mm, thickness of 0.16 mm. 

2 o The structure of the periphery ofthe switch 33 will be explained in 

detail below. 

Fig. 7 is a cross-sectional view of the periphery of the switch 33 of the 

audio message transfer sheet 1 shown in Fig. 2b. 

The switch 33 shown in Fig. 2b has flexibility. Furthermore, as 

25 shown in Fig. 7, of the support sheets 20a, 20b in the area where the switch 

33 is mounted, only the support sheet 20a is provided with a hole 22 in the 
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area facing the switch 33, and therefore the audio substrate 32 is 

sandwiched and fixed by the two support sheets 20a, 20b around the switch 

33, while in the area of the audio substrate 32 where the switch 33 is 

mounted, the audio substrate 32 is mounted on one support sheet 20b and 

5 fixed through adhesive work applied to both sides of the support sheet 20b. 

Here, if the height of the switch 33 is assumed to be smaller than the 

thickness of the support sheet 20a, the switch 33 is surrounded by the 

support sheet 20a which is thicker than the height of the switch 33, which 

avoids the switch 33 from being operated when a force majeure is applied 

1 o from outside. When the audio message transfer sheet Is passed through a 

destination sorter using postal code (mail-sorting system), this prevents the 

playback button 3 from being pressed and the paper batteries 31 from being 

uselessly consumed or audio information recorded in the IC chip 34 from 

being overwritten or erased during delivery. 

15 A method of recording audio information in the above described audio 

message transfer sheet 1 will be explained below. 

As described above, audio information may be recorded in the IC chip 

34 through the audio information output section 40, but in that case, noise 

may be mixed into the audio information, drastically degrading the quality of 

2 o sound recorded in the IC chip 34. Therefore, the connection terminals 35 

provided on the audio substrate 32 are connected to the audio input source 

so that the audio information is recorded in the IC chip 34 through the 

connection terminals 35, thus making it possible to record the audio 

information in the IC chip 34 without any noise getting therein. In this case, 

2 5 instead of connecting the paper batteries 31 to the audio substrate 32, if the 

audio substrate 32 is supplied with power from outside through the 
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connection terminals 35, the paper batteries 31 will not be ccnsumed when 

audio Information Is reccrded In the IC chip 34. 

The above described audio message transfer sheet 1 may be formed 

into a postal card size and used as mail or may be formed into a card size 

5 and used as a business card or a message card with audio, etc. 

(Seccnd embodiment) 

Fig. 8a is a plan view of an audio message transfer sheet acccrding to 

a seccnd embodiment of the present invention, Fig. 8b illustrates an inner 

structure of the audio message transfer sheet shown in Fig. 8a and Fig. 8c is 

1 o a cross-sectional view along the line A-A' shown in Fig. 8a. 

As shown in Figs. 8a to 8c, this embodiment differs from the first 

embodiment only in that the audio substrate 32 is provided with a switch 33b 

to be pressed when audio information is reccrded in the IC chip 34 and a 

reccrding button 3b is printed on an area facing the switch 33b of the surface 

15 sheet 10a. As in the case ofthe playback button 3a, the reccrding button 3b 

may not necessarily be printed on the surface sheet 1 Oa but it is also 

possible to print information on the surface sheet 1 Oa and then paste a seal 

to the area facing the switch 33b. 

In the audio message transfer sheet 101 structured as described 

20 above, when audio information is recorded In the IC chip 34, if audio 

information Is Input through the audio information output section 40 with the 

recording button 3b provided on the surface sheet 10a held down, the audio 

information input through the audio information output section 40 is recorded 

In the IC chip 34 and if the playback button 3a provided on the surface sheet 

2 5 1 Oa is pressed. the audio information recorded in the IC chip 34 is output 

through the audio information output section 40. 
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(Third embOdiment) 

Fig. 9a is a plan view of an audio message transfer sheet according to 

a third embodiment of the present invention. Fig. 9b illustrates an inner 

structure of the audio message transfer sheet 201 shown in Fig. 9a and Fig. 

5 9c is a cross-sectional view along the line A-A' shown in Fig. 9a. 

Furthermore, Fig. 10 illustrates a recording area of the IC chip 234 shown in 

Fig. 9b. 

As shown in Figs. 9a. 9b, this embOdiment is equivalent to the first 

embodiment further provided with three switches 233a to 233c to be pressed 

1 o when audio information recorded in an IC chip 234 is reproduced on an audio 

substrate 32 and three playback buttons 203a to 203c printed in the areas 

facing the switches 233a to 233c on a surface sheet 10a. Furthermore. as 

shown in Fig. 10, the recording area of the IC chip 234 in which audio 

information is recorded is divided into three areas 234a to 234c and different 

15 pieces of audio information are recorded in the respective areas 234a to 

234c. 

In the audio message transfer sheet 201 structured as described 

above, of the three playback buttons 203a to 203c. when the playback button 

203a is pressed, for example. the audio information recorded in the recording 

2 o area 234a of the IC chip 234 out of the audio information recorded in the IC 

chip 234 is output from the audio information output section 40, when the 

playback button 203b is pressed. the audio information recorded in the 

recording area 234b of the IC chip 234 out of the audio information recorded 

in the IC chip 234 is output from the audio information output section 40, and 

25 when the playback button 203c is pressed, the audio information recorded in 

the recording area 234c of the IC chip 234 out of the audio information 
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recorded in the IC chip 234 is output from the audio information output 

section 40. 

In this way, by recording a plurality of pieces of audio information in 

one IC chip 234 and selectively pressing the plurality of playback buttons 

s 203a to 203c provided on the surface sheet 1 Oa, it is possible to selectively 

output a plurality of pieces of audio information recorded in the IC chip 234 

from the audio information output section 40. 

This embodiment is provided with three playback buttons 203a to 

203c and switches 233a to 233c and the information recording area in the IC 

1 o chip 234 is divided into three areas 234a to 234c, but the number of playback 

buttons and switches and the number of portions into which the information 

recording area in the IC chip is divided is not limited to 3. 

(Fourth embodiment) 

Fig. 11 a is a plan view of an audio message transfer sheet according 

15 to a fourth embodiment of the present invention, Fig. 11 b illustrates an inner 

structure of the audio message transfer sheet 301 shown in Fig. 11 a and Fig. 

11 c is a cross-sectional view along the line A-A' shown in Fig. 11 a. 

As shown in Figs. 11 a to 11 c, this embodiment is equivalent to the 

first embodiment further provided with two audio information output sections 

20 340a, 340b on an audio information recording/reproducing section 330, and a 

surface sheet 310a is provided with audio output areas 304a, 304b for 

outputting audio information from these audio information output sections 

340a, 340b through bend lines 305a, 305b. Furthermore, support sheets 

320a, 320b are divided into three portions so as to correspond to three 

25 adjoining areas along the bend lines 305a, 305b ofthe surface sheet 310a so 

that the audio output areas 304a, 304b can be folded along the bend lines 
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305a, 305b. An information display area 2 is provided so as to span three 

adjoining areas along the bend lines 305a, 305b. 

In the audio message transfer sheet 301 structured as described 

above, audio information recorded in an IC chip 34 is output from the two 

5 audio information output sections 340a, 340b, and therefore it is possible to 

increase the sound volume of the output audio information compared to the 

first embodiment. In this case, a piezo-electric element 41 is used as a 

device for outputting the audio information recorded in the IC chip 34, and 

therefore even when the audio information recorded in the IC chip 34 is 

1 o output from the two audio information output sections 340a, 340b, the life of 

paper batteries 31 is not shortened. 

Furthermore, since the two audio output areas 304a, 304b are 

foldable along the two bend lines 305a, 305b, when the audio information 

recorded in the IC chip 34 is not output from the audio information output 

15 sections 340a, 340b, the audio output areas 304a, 304b can be folded along 

the bend lines 305a, 305b so as to improve the portability of the audio 

message transfer sheet 301. For example, setting the size of the sheet 

when the audio output areas 304a, 304b are folded along the bend lines 

305a, 305b to a business card size allows the audio message transfer sheet 

20 301 to be housed in a business card case, etc. 

Furthermore, it is also possible to cause different pieces of audio 

information to be output from the two audio information output sections 340a, 

340b. This allows the receiver of the audio message transfer sheet 301 to 

listen to the information recorded in the IC chip 34 as stereophonic broadcast, 

2 5 for example. 

This embodiment is provided with two audio information output 
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sections 340a, 340b, but the number of audio information output sections is 

not limited to 2. Furthermore, an information display area 2 is provided 

extending over three adjoining areas along the bend lines 305a, 305b, but it 

is also possible to provide the information display area in only some of the 

5 adjoining three areas along the bend lines 305a, 305b. 

Furthermore, according to this embodiment, one audio substrate 32 is 

connected to the two audio information output sections 340a, 340b, but it Is 

also possible to provide one audio substrate for each of the audio information 

output sections 340a, 340b and output audio information recorded in IC chips 

1 o provided on the audio substrates by operating the respective switches 

provided on the audio substrates. 

Furthermore, according to this embodiment, the support sheets 320a, 

320b are divided into three portions so as to correspond to the three 

adjoining areas along the bend lines 305a, 305b of the surface sheet 31 Oa, 

15 but it is also possible to further divide the support sheets divided so as to 

correspond to the three adjoining areas along the bend lines 305a, 305b. 

Adopting such a structure further increases the degree of freedom in bending 

or folding the audio message transfer sheet 301. Dividing the support sheet 

into a plurality of portions in this way is not limited to this embodiment, but 

20 can also be applied to the above described first to fourth embodiments and 

fifth and sixth embodiments which will be described later. 

(Fifth embodiment) 

Fig. 12a is a plan view of an audio message transfer sheet according 

to a fifth embodiment of the present invention, Fig. 12b illustrates an inner 

2 5 structure of the audio message transfer sheet shown in Fig. 12a and Fig. 12c 

is a cross-sectional view along the line A-A' shown in Fig. 12a. 
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As shown in Figs. 12a to 12c, this embodiment only differs from the 

first embodiment in that the outside shapes of support sheets 420a, 420b are 

smaller than the outside shapes of the surface sheets 1 Oa, 1 Ob. 

Thus, the present invention is equally applicable to a case where the 

5 outside shapes of the support sheets 420a, 420b are smaller than the outside 

shapes ofthe surface sheets 10a, 10b and a case where the outside shapes 

of the support sheets 420a, 420b are greater than the outside shapes of the 

surface sheets 10a, 10b. 

(Sixth embodiment) 

1 o Fig. 13a is a plan view of an audio message transfer sheet according 

to a sixth embodiment of the present invention, Fig. 13b illustrates an inner 

structure of the audio message transfer sheet shown in Fig. 13a and Fig. 13c 

is a cross-sectional view along the line A-A' shown in Fig. 13a. 

As shown in Figs. 13a to 13c, this embodiment corresponds to the first 

15 embodiment with an ink receiving layer 511 superimposed on the surface of 

a surface sheet 1 Oa not facing a support sheet 20a. 

In the audio message transfer sheet 501 structured as described 

above, the ink receiving layer 511 is laminated on the surface of the surface 

sheet 1 Oa not facing the support sheet 20a on which the information display 

20 area 2 is provided, and therefore when information is printed on an 

information display area 2 using an Ink-jet printer, it is possible to print the 

information clearly on the information display area 2. 

A method of manufacturing the above described audio message 

transfer sheet 501 will be explained below. 

25 Figs. 14a to 14f illustrate a method of manufacturing the audio 

message transfer sheet 501 shown in Figs. 13a to 13c. 
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First, the ink receiving layer 511 as shown in Fig. 14b is superimposed 

on the surface sheet 10a as shown in Fig. 14a. When the surface sheet 10a 

is cut from continuous forms paper into single sheets, if the ink receiving 

layer 511 is superimposed on the surface sheet 1 Oa of continuous forms 

5 paper, the ink receiving layer 511 can be easily superimposed. 

Next, as shown in Fig. 14c, holes of0.1 mm in diameter are formed in 

the surface sheet 1 Oa on which the ink receiving layer 511 is superimposed 

through laser beam machining as described above to provide an audio output 

area 4. 

10 Furthermore, as shown in Fig. 14d, an audio information 

recording/reproducing section 30 is sandwiched between two support sheets 

20a, 20b. 

Than, as shown in Fig. 14e, the support sheets 20a, 20b between 

which the audio information recording/reproducing section 30 is sandwiched 

15 are further sandwiched between the surface sheets 10a, 10b. 

This completes an audio message transfer sheet with no information 

printed on the surface of the surface sheet 1 Oa, and then as shown in Fig. 

14f, a playback button 3 is printed on the surface sheet 1 Oa on which the ink 

receiving layer 511 is superimposed and information is printed on the 

20 information display area 2 using an ink-jat printer. 

This embodiment has explained the case where the ink receiving layer 

511 is superimposed on the surface sheet 10a of the audio message transfer 

sheet 1 shown in the first embodiment as an example, but it is also possible 

to superimpose the ink receiving layer 511 on the surface sheet 1 Ob of the 

25 audio message transfer sheet 1 or it is also possible to superimpose the ink 

receiving layer 511 only on the surface sheet 1 Oa or on the surface sheets 
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1 Oa, 1 Ob of the audio message transfer sheet shown in the above described 

second to fifth embodiments. 

In the inventions shown in the above described first to sixth 

embodiments, the audio information recording/reproducing means capable of 

5 recording/reproducing audio Information has a sheet-like structure, and of the 

areas of the two support sheets between which the audio information 

recording/reproducing means is sandwiched from front and back, bonded 

together, facing the audio Information recording/reproducing means, the 

audio information recording/reproducing means is sandwiched from front and 

1 o back between only portions of those areas, and therefore the sheet can be 

easily bent or folded and information can be printed on the surface sheet. 

Furthermore, when the two support sheets have the same outside 

shapes as those of the surface sheets, the thickness of the entire audio 

message transfer sheet can be made substantially uniform. 

15 Furthermore, when the two support sheets are each divided into a 

plurality of portions, it is possible to increase the degree of freedom in 

bending and folding the audio message transfer sheet. 

Furthermore, when the two support sheets are connected together 

along a bend line, the two support sheets can be easily aligned with each 

20 other. 

Furthermore, in the case of the structure that the audio information 

outputting means provided on the audio information recording/reproducing 

means for outputting audio information is constructed of a piezo-electric 

element for outputting audio information, a film sheet having a larger 

2 5 diameter than that of the piezo-electric element, pasted to one surface of the 

piezo-electric element and a diaphragm having a hole with a diameter larger 
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than the diameter of the piezo-electric element and smaller than the diameter 

of the film sheet, pasted to the film sheet so that the piezo-electric element 

fits into the hole, wherein the diaphragm is bonded to the support sheets only 

in the area not bonded to the film sheet of the surface of bonding with the film 

s sheet, it is possible to prevent the thickness of the area in which the audio 

information outputting means is provided from increasing and cause the 

audio information outputting means to be fixed without being bonded to the 

surface sheet and thereby prevent vibration of the piezo-electric element and 

diaphragm from being interfered. 

1 o Furthermore, in the case of the structure that two support sheets 

sandwich the audio information recording/reproducing means around the 

operating means and the audio information recording/reproducing means is 

mounted on one support sheet in the area where the operating means is 

provided, if the height of the operating means is smaller than the thickness of 

15 the support sheet, the operating means is surrounded by the support sheet 

whose thickness is greater than the height of the operating means, which 

makes it possible to avoid the operating means from being operated when a 

force majeure is applied from outside. 

Furthermore, in the case of the structure that an ink receiving layer is 

20 superimposed on the surface not facing at least one support sheet ofthe two 

surface sheets, if information is printed on the surface sheet using an Ink-jet 

printer later, it is possible to clearly print information on the surface sheet. 

Furthermore, in the case of the structure that this ink receiving layer is 

superimposed on the surface sheet before the support sheets between which 

25 the audio information recording/reproducing means is sandwiched are 

sandwiched between the surface sheets, it is possible to superimpose the ink 
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receiving layer with excellent flatness of the surface sheets and when the 

surface sheet is cut from continuous forms paper into single pieces, the Ink 

receiving layer Is superimposed on the surface sheet of the continuous forms 

paper, facilitating the superimposition of the ink receiving layer. 

5 (Seventh embodiment) 

Fig. 15a is a plan view of an audio information output sheet according 

to a seventh embodiment of the present Invention, Fig. 15b illustrates an 

inner structure of the audio information output sheet shown in Fig. 15a and 

Fig. 15c is a cross-sectional view along the line A-A' shown in Fig. 15a. 

10 Furthermore, Fig. 16 illustrates a laminated structure of the audio information 

output sheet 1 shown in Figs. 15a to 15c. 

As shown in Figs. 15a to 15c and Fig. 16, this embodiment is 

constructed in such a way that a sheet-like audio information 

recording/reproducing section 1030 capable of recording/reproducing audio 

15 information is sandwiched between two support sheets 1020a, 1020b made 

of a flexible, thin base material such as paper base material, the support 

sheets 1020a, 1020b between which the audio information 

recording/reproducing section 1030 is sandwiched are sandwiched between 

two surface sheets 101 Oa, 101 Ob made of a flexible, thin base material such 

20 as paper base material and the sheets can be folded along the areas in 

which bend lines 1015a, 1015b ofthe surface sheets 1010a, 1010b are 

provided as bend lines. The surface sheets 1 01 Oa, 1 01 Ob, support sheets 

1020a, 1020b and audio information recording/reproducing section 1030 are 

bonded to one another through adhesive work applied to the front and back 

2 5 of the support sheets 1 020a, 1 020b. This adhesion can be realized by 

pasting a double-faced tape to the front and back of the support sheets 
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1 020a, 1020b or applying a hot-melt type adhesive thereto. 

Furthermore, the audio information recording/reproducing section 

1030 is constructed of a sheet-like audio information output section 1040 for 

outputting recorded audio information, an audio substrate 1 032 mounted with 

5 a thin IC chip 1034 which is an audio information recording section for 

recording audio information and a thin switch 1 033 which is operated to 

output the audio information recorded in the IC chip 1034 from the audio 

information output section 1040, and flexible paper batteries 1031 connected 

to the audio substrate 1032 for supplying power to the audio substrate 1032 

1 o and a connection substrate 1036 made of a polylmide film on which a wiring 

pattern 1037 for connecting the IC chip 1034 and the audio information 

output section 1040 is formed, and the audio substrate 1032 is further 

provided with connection terminals 1 035 for inputting/outputting audio 

information to/from the IC chip 1034 from/to outside. In this way, the audio 

15 information recording/reproducing section 1030 has a sheet-like structure. 

Here, the audio substrate 1032 is a flexible, thin substrate made of fiberglass 

reinforced plastics (FRP), polyethylene terephthalate (PET), polyimide or 

lead frame, etc., with the IC chip 1034 bonded thereto by means of 

anisotropic/conductive adhesive (ACP). anisotropic/conductive film (ACF) or 

20 wire bonding. A connection substrate 1036 is not limited to one made up of 

a polyimide film but any film made of resin such as PET having at least 

flexibility can be used. 

Furthermore, when superimposed on the surface sheet 1010a, the 

support sheet 1 020a is divided into two portions through the area facing the 

25 bend line 1015a and when superimposed on the audio Information 

recording/reproducing section 1030, holes 1021a, 1022, 1023, 1024a are 
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formed in the areas facing the paper batteries 1031, switch 1033, IC chip 

1034 and audio information output section 1040 respectively. Furthermore, 

when superimposed on the surface sheet 1010b, the support sheet 1020b is 

divided into two portions through the area facing the bend line 1015b and 

5 when superimposed on the audio information recordingfreproducing section 

1030, holes 1021b, 1024b are formed in the areas facing the paper batteries 

1031 and audio information output section 1040 respectively. 

Furthermore, the connection substrate 1036 for connecting the IC chip 

1034 and audio information output section 1040 is provided sandwiched 

1 o between the divided areas of the support sheets 1 020a, 1 020b. 

Fig. 17a illustrates a laminated structure of the support sheet 1020a 

and audio information recording/reproducing section 1030 shown in Figs. 15b, 

15c and Fig. 16 and Fig. 17b illustrates a laminated structure of the support 

sheet 1020b and audio information recording/reproducing section 1030 

15 shown in Figs. 15b, 15c and Fig. 16. 

As shown in Fig. 17a, the hole 1021 a formed in the area of the 

support sheet 1 020a facing the paper batteries 1031 is smaller than the 

paper batteries 1031 and the hole 1022 formed in the area facing the switch 

1033 is greater than the switch 1 033, the hole 1 023 formed in the area facing 

2 o the IC chip 1 034 is greater than the IC chip 1 034 and the hole 1 024a formed 

in the area facing the audio information output section 1040 is greater than 

the audio information output section 1040. 

Furthermore, as shown in Fig. 17b, the hole 1021 b formed in the area 

of the support sheet 1 020b facing the paper batteries 1 031 is smaller than 

25 the paper batteries 1031 and the hole 1024b formed in the area facing the 

audio information output section 1 040 is smaller than the audio information 
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output section 1040. 

In this way, the audio Information recording/reproducing section 1030 

is laminated so that only part thereof is sandwiched between the two support 

sheets 1020a, 1020b from front and back and fixed through adhesive work 

5 applied to the front and back ofthe support sheets 1020a, 1020b. 

Furthermore, of the two surface sheets 1010a, 1010b, the surface 

sheet 1010a facing the switch 1033 and IC chip 1034 through the holes 1022, 

1023 ofthe support sheet 1020a is provided with an information display area 

1002 where address information, etc., is printed when this audio message 

10 transfer sheet 1001 is used, for example, as a business card and the area 

facing the switch 1 033 through the hole 1 022 of the support sheet 1 020a is 

provided with a playback button 1003 for operating the switch 1033. 

Furthermore, in the area facing the audio information output section 1040 

through the hole 1 024a of the support sheet 1 020a, an audio output area 

15 1004 made up of an array of fine holes for outputting audio output from the 

audio information output section 1040 is formed and the area where the 

audio output area 1004 is formed is foldable along the bend line 1 015a with 

respect to the other areas. Even when the front and back of the audio 

information output section 1040 are covered with the surface sheets 1010a, 

20 1010b, the formation of the audio output area 1004 made up of an array of 

fine holes can compensate for a reduction of sound volume output from the 

audio information output section 1040. In the audio output area 1004, holes 

of 0.1 mm in diameter are formed horizontally and vertically at intervals of 1.5 

mm through laser beam machining. 

2 5 A method of use of the audio information output sheet 1001 structured 

as described above will be explained below. 
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Fig. 18a illustrates the audio information output sheet 1001 shown in 

Figs. 15a to 15c and Fig. 16 not in use and Fig. 18b illustrates the audio 

information output sheet 1001 shown in Figs. 15a to 15c and Fig. 16 in use. 

When the audio information output sheet 1 001 shown in Figs. 15a to 

5 15c and Fig. 16 is not in use, the audio information output sheet 1001 is 

folded along the bend lines 1015a, 1015b as shown in Fig. 18a. In this 

condition, the area of the audio information output section 1040 of the audio 

information recording/reproducing section 1 030 sandwiched between the 

support sheets 1020a, 1020b and the surfaces sheet 1010a, 1010b is folded 

1 o along the bend lines 1 015a, 1 015b with respect to the other areas, and if the 

size of the audio information output sheet 1001 in this condition is assumed 

to be a business card size, it is possible to Insert the folded audio Information 

output sheet 1001 into a business card case, etc., and thereby improve 

portability. Furthermore, in this condition, the audio output area 1004 

15 provided on the surface sheet 1010a is not exposed to output the audio 

output from the audio information output section 1 040 to outside. 

Furthermore, since the IC chip 1034 and the audio information output section 

1040 are connected by a wiring pattern 1037 formed on the connection 

substrate 1036 sandwiched between the divided areas of the support sheets 

2 o 1 020a, 1 020b, even if the audio information output sheet 1 001 can be folded 

along the folded sections 1015a, 1015b, it is possible to avoid the wiring 

between the IC chip 1034 and the audio information output section 1040 from 

being broken. Furthermore, when the audio information output sheet 1001 

is folded as shown in Fig. 18a, if the spacing between the divided areas of 

2 5 the support sheet 1 020a, 1 020b is adjusted to be equal to or greater than the 

distance between the surface sheets 1010b which become outside in the 
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folded section, that is, at least twice the thickness of the audio information 

output sheet 1 001, It is possible to keep the folding state. 

When the audio information output sheet 1 001 shown in Figs. 15a to 

15c and Fig. 16 is in use, as shown in Fig. 18b, when the folded audio 

5 information output sheet 1 001 is opened and the playback button 1 003 is 

pressed, the audio information recorded in the IC chip 1034 of the audio 

information recording/reproducing section 1030 is output from the audio 

information output section 1040. Here, in this condition, the audio output 

area 1004 provided in the surface sheet 1010a is exposed to output the 

1 o audio output from the audio information output section 1 040 to outside. 

Furthermore, if the audio information output sheet 10011s kept open so that 

the adjoining areas form a certain angle along the bend line 1 015a as shown 

in Fig. 18b, it is possible to output audio information with the audio 

information output sheet 1001 placed on a desk, etc. 

15 In this way, the audio information output sheet 1001 is folded when 

not in use and the audio information output sheet 1001 is opened and audio 

information is output when the audio information output sheet 1001 is in use, 

so that it is possible to miniaturize the card while securing the sound volume 

of audio information output. 

2 0 According to this embodiment, only the area of the audio information 

recording/reproducing section 1030 in which the audio information output 

section 1 040 is sandwiched between the support sheets 1 020a, 1 020b and 

surface sheets 101 Oa, 101 Ob is foldable with respect to the other areas, but it 

is also possible to adopt a structure that the area of the audio information 

25 recording/reproducing section 1030 in which the audio information output 

section 1040 and part of the area other than the audio information output 
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section 1 040 are sandwiched is foldable with respect to the other areas. In 

that case, if the audio substrate 1032 is made up of a polyimide film as in the 

case of the connection substrate 1036, even if it is sandwiched between the 

surface sheets 1010a, 1010b and support sheets 1020a, 1020b so that the 

s audio substrate 1032 spans the bend lines 1015a, 1015b, it is possible to 

secure durability with respect to the folding operation of the audio information 

output sheet 1001 along the bend lines 1015a, 1015b. 

Furthermore, according to this embodiment, the playback button 1003 

which is pressed to output audio information recorded in the IC chip 1034 

1 o from the audio information output section 1040 is provided at such a position 

that the playback button 1003 is exposed even when the audio information 

output sheet 1001 is folded along the bend lines 1015a, 1015b, but it is also 

possible to provide the playback button 1003 in the area of the surface sheet 

101 Oa where the playback button 1 003 is not exposed when the aUdio 

15 information output sheet 1001 is folded along the bend lines 1015a, 1015b. 

In that case, it is possible to prevent the playback button 1 003 from being 

pressed when the audio information output sheet 1001 is folded along the 

bend lines 1015a, 1015b and avoid unnecessary consumption ofthe paper 

batteries 1 031. 

20 Furthermore, it is also possible to make the audio information output 

section 1040 function as a microphone for inputting audio information and 

record audio information in the IC chip 1034 through the audio information 

output section 1040. However, in that case, the audio substrate 1032 needs 

to be provided with a switch (not shown) for inputting audio information 

25 through the audio information output section 1040. 

(Eighth embodiment) 
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Fig. 19a is a plan view of an audio information output sheet according 

to an eighth embodiment of the present invention, Fig. 19b illustrates an inner 

structure of the audio information output sheet 1101 shown in Fig. 19a and 

Fig. 19c is a cross-sectional view along the line A-A' shown in Fig. 19a. 

5 As shown in Figs. 19a to 19c, this embodiment differs from the 

seventh embodiment in that two audio information output sections 1140a, 

1140b are connected to an audio substrate 1032 through wiring patterns 

1037a, 1037b formed on connection substrates 1036a, 1036b and the areas 

where the audio information output sections 1140a, 1140b are sandwiched 

1 o between support sheets 1120a, 1120b and surface sheets 111 Oa, 111 Ob are 

foldable along bend lines 11 05a, 1115a with respect to the other area. The 

support sheets 1120a, 1120b are also divided into three areas through areas 

facing the bend lines 11 05a, 1115a provided on the surface sheet 111 Oa as 

in the case of the seventh embodiment. 

15 A method of use of the audio information output sheet 1101 structured 

as described above will be explained below. 

Fig. 20a illustrates the audio information output sheet 1101 shown in 

Figs. 19a to 19c not in use and Fig. 20b illustrates the audio information 

output sheet 1101 shown in Figs. 19a to 19c in use. 

20 When the audio information output sheet 1101 shown in Figs. 19a to 

19c is not in use, the audio information output sheet 11 01 is folded along the 

bend lines 1105a, 1105b, 1115a, 1115b as shown in Fig. 20a. In this 

condition, the areas of the audio information recording/reproducing section 

1130 in which the audio information output sections 1140a, 1140b are 

2 5 sandwiched between the support sheets 1120a, 1120b and surface sheets 

1110a, 1110b are folded along the bend lines 1105a, 1105b, 1115a, 1115b 
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with respect to the other area and if the size of the audio information output 

sheet 1101 in this condition Is assumed to be a business card size, the folded 

audio information output sheet 1101 can be inserted in a business card case, 

etc., which improves portability. Furthermore, in this condition, the audio 

5 output areas 11 04a, 11 04b provided on the surface sheet 111 Oa to output 

audio output from the audio information output sections 1140a, 1140b to the 

outside are not exposed. Furthermore, in this condition, the playback button 

1003 which is pressed to output audio information recorded in the IC chip 

1034 from the audio information output sections 1140a, 1140b is not exposed, 

10 and therefore the playback button 1003 is not pressed mistakenly, which 

avoids unnecessary consumption of the paper batteries 1031. 

Furthermore. when the audio information output sheet 1101 shown in 

Figs. 19a to 19c is used, by opening the folded audio information output 

sheet 1101 as shown in Fig. 20b and pressing the playback button 1003, 

15 audio information recorded in the IC chip 1034 of the audio information 

recording/reproducing section 1130 is output from the audio Information 

output sections 1140a, 1140b. In this condition, the audio output areas 

11 04a, 11 04b provided on the surface sheet 111 Oa to output audio output 

from the audio Information output sections 1140a, 1140b to outside are 

20 exposed. Furthermore, when the audio information output sheet 1101 is 

kept open so that the adjoining areas form a predetermined angle along the 

bend lines 1105a, 1115a as shown in Fig. 20b, it is possible to output audio 

information with the audio information output sheet 1101 placed on a desk, 

etc. 

25 In this way, this embodiment adopts a structure foldable three fold 

along the bend lines 11 osa. 11 05b, and therefore it is possible to widely 
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secure areas to which audio information is output with respect to the size in 

the folded state and thereby realize a large sound volume. 

In this embodiment, it is also possible to adopt a structure that the 

area of the audio information recording/reproducing section 1130 in which the 

5 audio information output sections 1140a, 1140b and part of areas other than 

the audio information output sections 1140a, 1140b are sandwiched is made 

foldable with respect to the other area. In that case, If the audio substrate 

1032 is made up of a polyimide film, even when the audio substrate 1032 is 

sandwiched between the surface sheets 111 Oa, 111 Ob and support sheets 

10 1120a, 1120b so that the audio substrate 1032 spans the bend lines 1105a, 

1115a, it is possible to secure durability with regard to the folding operation of 

the audio information output sheet 1101 along the bend lines 11 05a, 1115a. · 

Furthermore, it is also possible to make audio information pieces 

output from the audio information output sections 1140a, 1140b different from 

15 each other. In this way, it is possible to listen to information recorded in the 

IC chip 1034 as stereophonic broadcast, for example. 

Furthermore, this embodiment is provided with two audio information 

output sections 1140a, 1140b, but the number of the audio information output 

sections 1140a, 1140b is not limited to two. In that case, at least one audio 

2 o information output section is made foldable three fold among the two areas 

sandwiched between the support sheets 1120a, 1120b and surface sheets 

111 Oa, 111 Ob and the other area. For example, it is possible to adopt a 

three-fold structure with four audio information output sections provided, with 

two areas formed with two sets of audio information output sections 

2 5 sandwiched between the support sheets 1120a, 1120b and surface sheets 

1110a, 1110b and the other area. In this case, too, by adopting a structure 
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that different pieces of audio infmmation are output to two areas, it Is 

possible to listen to Information recorded in the IC chip 1034 as stereophonic 

broadcast, for example. 

Furthermore, instead of limiting to a three-fold foldable structure as 

5 with this embodiment, it is also possible to provide areas foldable along bend 

lines in areas adjoining the audio output areas 1104a, 1104b along the bend 

lines 11 05a, 1115a, that is, areas where the audio substrate 1032 is 

sandwiched in the upper or lower part in the figure. In that case, too, the 

support sheets 1120a, 1120b sandwiched between the surface sheets 111 Oa, 

1 o 1110b are preferably divided along bend lines, but in that case, too, if the 

spacing between the divided areas of the support sheets 1120a, 1120b is 

adjusted to be equal to or greater than the distance between the surface 

sheets 111 Ob which become outside in the folded section when the audio 

information output sheet 1101 is folded, it is possible to keep the folding state. 

15 For example, when areas which are foldable along bend lines are provided in 

the upper and lower parts in the figure of the area adjoining the audio output 

areas 1104a, 1104b along the bend lines 1105a, 1115a are provided, the 

audio information output sheet 1101 Is folded as shown in Fig. 20a first, and 

then the above described areas In the upper and lower parts are folded, if the 

2 o spacing between the areas adjoining along the bend lines 11 05a, 1115a of 

the support sheets 1120a, 1120b is adjusted to be equal to or greater than 

twice the thickness of the audio information output sheet 1101 and the 

spacing between the area in which the audio substrate 1032 is sandwiched 

between the support sheets 1120a, 1120b and areas constituting the upper 

2 5 and lower parts thereof is adjusted to be at least three times the thickness of 

the audio information output sheet 1101, it is possible to keep the folding 
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state. 

Furthermore, according to the seventh and eighth embodiments, the 

support sheets are divided along the bend line, but the support sheets can 

also be made of an easily foldable material so that the support sheets are not 

5 divided. 

According to the invention shown in the seventh and eighth 

embodiments, the area of the audio information recording/reproducing means 

in which at least the audio information output section is incorporated is made 

foldable along bend lines and the area in which the audio information output 

1 o section is incorporated is folded with respect to the other area so as to realize 

miniaturization, and therefore it is not necessary to reduce the size of the 

audio information output section and it is possible to realize miniaturization 

while securing a predetermined sound volume. 

Furthermore, in the case of the structure that the audio information 

15 recording/reproducing means is made of a sheet-like base material, two 

support sheets are bonded together with the audio information 

recording/reproducing means sandwiched in between from front and back, 

the two support sheets are divided along bend lines and the audio 

information recording/reproducing means is sandwiched from front and back 

20 in only some of the areas facing the audio information recording/reproducing 

means, it is possible to improve flatness of the surface irrespective of the 

foldable structure and thereby facilitate printing of Information on the surface 

sheet. 

Furthermore, in the case of the structure that the spacing between the 

2 5 divided areas of the support sheets when the audio information output sheet 

is folded is equal to or greater than the distance between the surface sheets 
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which become the outside in the folded section ofthe two surface sheets, it is 

possible to keep the folding state when the audio information output sheet Is 

folded along the bend line. 

Furthermore, in the case of the structure that the audio information 

5 recording/reproducing means includes a plurality of audio information output 

sections and a plurality of areas each incorporating at least one audio 

information output section are made foldable along bend lines with respect to 

the other area, it is possible to increase a sound volume of audio information 

output without increasing the size of the audio information output sheet in the 

10 folding state. 

(Ninth embodiment) 

Fig. 21 a is a plan view of a POP indicator 2001 according to a ninth 

embodiment of the present invention and Fig. 21b illustrates an inner 

structure of the POP indicator 2001 shown in Fig. 21a. Furthermore, Fig. 22 

15 illustrates a laminated structure of the POP indicator 2001 shown in Figs. 21a, 

21b. 

As shown in Figs. 21a, 21b and Fig. 22, this embodiment is 

constructed in such a way that a sheet-like audio information 

recording/reproducing section 2030 capable of recording/reproducing audio 

20 information is sandwiched between two support sheets 2020a, 2020b made 

of a flexible, thin base material such as paper base material and the support 

sheets 2020a, 2020b between which the audio information 

recording/reproducing section 2030 is sandwiched are further sandwiched 

between a surface sheet 2010a and a back sheet 201 Ob having the same 

2 5 outside shapes as those of the support sheets 2020a, 2020b, made of a 

flexible, thin base material such as paper base material. Furthermore, a 
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mounting member 2005 for mounting the POP indicator 2001 on an object 

such as a showcase is provided. The surface sheet 2010a, back sheet 

2010b, support sheets 2020a, 2020b and audio information 

recording/reproducing section 2030 are mutually bonded through adhesive 

5 work applied to the front and back of the support sheets 2020a, 2020b 

whereby the audio Information recording/reproducing section 2030 is pasted 

to the surface of the surface sheet 201 Oa. This adhesive work can be 

realized by pasting a double-faced tape to the front and back of the support 

sheets 2020a, 2020b or applying a hot-melt type adhesive thereto. 

10 Furthermore. some areas of the surface sheet 2010a, back sheet 2010b, 

support sheets 2020a, 2020b and audio information recording/reproducing 

section 2030 protrude from other areas. 

Furthermore, the audio information recording/reproducing section 

2030 is constructed of an audio substrate 2032 mounted with an IC chip 

15 2034 which is audio information recording means and a switch 2033 which is 

operating means, an audio information output section 2040 and three paper 

batteries 2050a to 2050c and the area of the audio substrate 2032 on which 

the switch 2033 is mounted protrudes from the other area. 

The JC chip 2034 is designed to record audio Information and the 

20 audio information output section 2040 is designed to output the audio 

information recorded in the IC chip 2034 when the switch 2033 is pressed. 

Furthermore, the three paper batteries 2050a to 2050c are connected in 

series by means of an anisotropic/conductive adhesive (ACP) or 

anisotropic/conductive film (ACF), both ends of which are connected to the 

2 5 audio substrate 2032 to serve as a power supply section to supply power to 

the audio substrate 2032. 
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Furthermore, the audio substrate 2032 is provided with connection 

terminals 2035 for inputting audio information to the IC chip 2034 from 

outside and is a flexible, thin substrate made of fiberglass reinforced plastics 

(FRP), polyimide or lead frame, etc., with the IC chip 2034 connected thereto 

5 by means of an anisotropic/conductive adhesive (ACP), 

anisotropic/conductive film (ACF) or wire bonding. 

Furthermore, the support sheet 2020a is made of a thin base material 

and the thickness thereof is set according to the required durability as 

appropriate and when superimposed on the audio information 

10 recording/reproducing section 2030, holes 2021a, 2022, 2023, 2024a are 

formed in the areas facing the paper batteries 2050a to 2050c, switch 2033, 

IC chip 2034 and audio information output section 2040 and the area in 

which the hole 2022 is formed protrudes from the other areas. 

Furthermore, the support sheet 2020b is made of a thin base material, 

15 but the thickness thereof is set according to the required durability as 

appropriate and when superimposed on the audio information 

recording/reproducing section 2030, holes 2021 b, 2024b are formed in the 

areas facing the paper batteries 2050a to 2050c and audio Information output 

section 2040 and the area facing the switch 2033 through the audio substrate 

20 2032 protrudes from the other areas. 

Fig. 23a illustrates a laminated structure of the support sheet 2020a 

and audio information recording/reproducing section 2030 shown in Fig. 22b 

and Fig. 23 and Fig. 23b illustrates a laminated structure of the support sheet 

2020b and audio Information recording/reproducing section 2030 shown in 

25 Fig. 22b and Fig. 23. 

As shown in Fig. 23a, the size of the hole 2021 a formed in the area of 
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the support sheet 2020a facing the paper batteries 2050a to 2050c is smaller 

than the size of three paper batteries 2050a to 2050c connected, the hole 

2022 formed in the area facing the switch 2033 is greater than the switch 

2033, the hole 2023 formed in the area facing the IC chip 2034 is greater 

5 than the IC chip 2034 and the hole 2024a formed in the area facing the audio 

information output section 2040 is greater than the audio information output 

section 2040. 

Furthermore, as shown in Fig. 23b, the size of the hole 2021 b formed 

in the area of the support sheet 2020b facing the paper batteries 2050a to 

1 o 2050c is smaller than the three paper batteries 2050a to 2050c connected 

and the hole 2024b formed in the area facing the audio information output 

section 2040 is smaller than the audio information output section 2040. 

In this way, the audio information recording/reproducing section 2030 

is laminated so that only part thereof is sandwiched between the two support 

15 sheets 2020a, 2020b from the front and back of the sheet and fixed through 

adhesive work applied to the front and back of the support sheets 2020a, 

2020b. 

Furthermore, the surface sheet 2010a is provided with an information 

display area 2002 on which advertisement information is printed as a POP, a 

2 o playback button 2003 for operating the switch 2033 is provided in the area of 

the support sheet 2020a facing the switch 2033 through the hole 2022, an 

audio output area 2004 made up of an array of fine holes for outputting audio 

output from the audio information output section 2040 is formed in the area 

facing the audio information output section 2040 through the hole 2024a of 

2 5 the support sheet 2020a. Since the audio output area 2004 is formed with 

such an array of fine holes, it is possible to compensate for a reduction of 
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sound volume output from the audio information output section 2040 even 

when the front and back of the audio information output section 2040 are 

covered with the surface sheet 201 Oa and back sheet 201 Ob. In the audio 

output area 2004, holes of 0.1 mm in diameter are formed horizontally and 

5 vertically at intervals of 1.5 mm through laser beam machining. Therefore, 

unlike punching or perforation using needles, etc., no burrs are formed and 

the holes are never clogged with burrs and the audio output area 2004 can 

also print advertisement information as a POP. Furthermore, when the 

audio information recording/reproducing section 2030 is sandwiched, the 

1 o surface sheet 201 Oa and back sheet 201 Ob are shaped so that the area in 

which the switch 2033 is incorporated protrudes from the other areas. 

Furthermore, if the surface sheet 201 Oa is made of synthetic paper suitable 

for printing such as foam PET (polyethylene terephthalate), it is possible not 

only to print advertisement information as a POP on the surface sheet 2010a 

15 but also to improve durability of the surface sheet 201 Oa. Especially In the 

area provided with the playback button 2003, the surface sheet 2010a may 

degrade when the playback button 2003 is pressed, but using synthetic 

paper can suppress the degradation of the surface sheet 2010a. 

Furthermore, if all the surface sheet 2010a, back sheet 2010b and support 

20 sheets 2020a, 2020b are likewise made of synthetic paper, it is possible to 

improve watertightness of the entire POP indicator 2001. 

The POP indicator 2001 structured as described above is used by 

being hung from a showcase, etc., using a mounting member 2005. 

Advertisement information is printed as a POP on the Information display 

2 5 area 2002 allowing a visitor to a shop at which the POP indicator 2001 is 

mounted to visually recognize the advertisement information. Furthermore, 
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when the visitor presses the playback button 2003, audio Information 

recorded in the IC chip 2034 is reproduced and output from the audio 

Information output section 2040 through the audio output area 2004. 

Therefore, if, for example, Information on products displayed on the 

s showcase Is written In the IC chip 2034 beforehand, the POP Indicator 2001 

is hung from the showcase using the mounting member 2005, when the 

visitor presses the playback button 2003, the Information on the product 

displayed on the showcase from which the POP indicator 2001 is hung is 

output as audio from the audio information output section 2040 through the 

"o audio output area 2004. The visitor can recognize information on the 

product, etc., as audio information. In addrtion, it is also possible to record 

information such as quiz and music in the IC chip 2034 and output this 

information from the audio information output section 2040 when the 

playback button 20031s pressed. Furthermore, since the amount of 

15 information recorded in the IC chip 2034 is greater than the amount of 

information printed on the information display area 2002, II is possible to 

provide a large amount of information for the visitor. 

The paper batteries 2050a to 2050c incorporated in the above 

described POP indicator 2001 will be explained in detail below. 

20 Fig. 24a is a plan view of the structure of the papar batteries 2050a to 

2050c shown in Fig. 21 b, Fig. 22 and Figs. 23a, 23b, Fig. 24b is a cross­

sectional view along the line A-A' shown in Fig. 24a and Fig. 24c is a cross­

sectional view along the line B-B' shown In Fig. 24a. 

As shown in Figs. 24a, 24b, the paper batteries 2050a to 2050c of this 

25 embodiment each have a posHive electrode layer 2051 made of manganese 

dioxide, etc., and a negative electrode layer 2052 made of zinc, etc., 
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laminated together through a gel electrolytic layer 2053. A protective film 

2056 made of PET {polyethylene terephthalate), etc., coated with conductive 

ink 2054 is superimposed on the positive electrode layer 2051 side and a 

protective film 2057 made of PET, etc., coated w~h conductive ink 2055 is 

5 superimposed on the negative electrode layer 2052 side. Furthermore, the 

protective film 2056 coated with the conductive ink 2054 includes a 

protruding area 2058 which protrudes from the outside shape of the positive 

electrode layer 2051, negative electrode layer 2052 and electrolytic layer 

2053, and protective film 2057 coaled wKh the conductive Ink 2055 Includes 

1 o a protruding area 2059 which protrudes from the outside shape of the 

positive electrode layer 2051, negative electrode layer 2052 and electrolytic 

layer 2053, and these protruding areas 2058, 2059 protrude from the outside 

shapes of the positive electrode layer 2051, negative electrode layer 2052 

and electrolytic layer 2053 in areas different from one other. Here, since the 

15 conductive inks 2054, 2055 are coated on the positive electrode layer 2051 

side and negative electrode layer 2052 side of the protective films 2056, 

2057 respectively, the surfaces of the protruding areas 2058, 2059 from 

which the conductive inks 2054. 2055 are exposed are different from each 

other. 

20 In the paper batteries 2050a to 2050c structured as described above, 

the conductive ink 2054 coated on the protective fllm 2056 is electrically 

continuous with the posHive electrode layer 2051, and therefore the 

conductive ink 2054 in the protruding area 2058 constitutes a positive 

electrode and the conductive ink 2055 coated on the protective film 2057 is 

25 electrically continuous wHh the negative electrode layer 2052, and therefore 

the conductive Ink 2055 In the protruding area 2059 constitutes a negative 
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electrode. 

Fig. 25 illustrates the three paper batteries 2050a to 2050c shown In 

Figs. 24a to 24c connected In series as shown in Fig. 21b, Fig. 22 and Figs. 

23a, 23b. 

5 A$ shown in Fig. 25, the three paper batteries 2050a to 2050c are 

connected in such a way that the paper battery 2050a and paper battery 

2050b are superimpOsed together with the conductive ink 2055 in the 

protruding area 2059 of the paper battery 2050a facing the conductive ink 

2054 in the protruding area 2058 of the paper battery 2050b, and the paper 

10 battery 2050b and the paper battery 2050c are superimposed together with 

the conductive ink 2055 in the protruding area 2059 of the paper battery 

2050b facing the conductive ink 2054 In tha protruding area 2058 of the 

paper battery 2050c. In this way, the three paper batteries 2050a to 2050c . 

are connected in series with the conductive ink 2054 in the protruding area 

15 2058 of the paper battery 2050a constituting a pOsitive electrode and the 

conductive ink 2055 in the protruding area 2059 of the paper battery 2050c 

constituting a negative electrode. 

Figs. 26a, 26b illustrate how the audio substrate 2032 shown in Fig. 

21 b, Fig. 22 and Figs. 23a, 23b is connected to the paper batteries 2050a to 

20 2050c shown in Fig. 25. 

As shown in Figs. 26a, 26b, a land 2031a which serves as a first 

conductive area to be connected to the conductive ink 2054 In the protruding 

area 2058 of the paper battery 2050a Is formed on the surface of the audio 

substrate 2032 shown in Fig. 21b, Fig. 22 and Figs. 23a, 23b and the land 

2 5 2031 a is connected to the IC chip 2034 through a wiring pattern 2037a. 

Furthermore, a land 2031 b which serves as a second conductive area to ba 
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connected to the conductive Ink 2055 In the protruding area 2059 of the 

paper battery 2050c is formed on the back of the audio substrate 2032 and 

the land 2031 b is connected to a through hole 2036 through a wlrtng pattem 

2037b and this through hole 2036 is connected to IC chip 2034. 

5 In this way, power Is supplied to the audio substrate 2032 from the 

power supply section which consists of the three paper batteries 2050a to 

2050c connected In series. 

(Tenth embodiment) 

Fig. 27a Is a plan lliew of a POP Indicator 2101 according to a tenth 

l o embodiment of the present Invention and Fig. 27b illustrates an Inner 

structure of the POP indicator 2101 shown in Fig. 27a. 

As shown in Figs. 27a, 27b, this embodiment provides a mounting 

member 2005 below the component of the POP indicator 2101 shown In Figs. 

21 a, 21 b and provides a playback button 2003 In the upper part of the 

15 component of the POP Indicator 2101. The rest of the structure and the 

corresponding Inner structure are the same as those described above. 

Being constructed as dascribed above, the POP Indicator 2101 In this 

embodiment Is mounted using the mounting member 2005 for use so that the 

component of the POP Indicator 2101 Is placed above the surface of the 

20 showcase as opposed to the POP Indicator 2001 shown In Figs. 21a, 21 b 

which Is hung from the showcase using the mounting member 2005 for use. 

In the above descrtbed ninth and tenth embodiments, the area 

provided wtth the switch 2033 of the audio substrate 2032 protrudes from the 

other areas of the surface sheet 2010a, back sheet 201 Ob, support sheets 

25 2020a, 2020b and audio Information recording/reproducing section 2030, but 

the present Invention is not limited to this and part of the surface sheet 201 Oa, 
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back sheet 201 Ob, support sheets 2020a, 2020b and audio information 

recording/reproducing section 2030 need not protrude from the other areas. 

Furthermore, the above described ninth and tenth embodiments have 

explained the POP indicator with advertisement information printed as a POP 

s on the Information display area 2002 provided on the surface sheet 201 Oa as 

an example, but the present invention is also applicable to an Indicator with 

advertisement information printed on the surface sheet wlihout using the 

POP. 

The invention shown in the above described ninth and tenth 

1 o embodiments is a POP indicator provided with at least a surface sheet on 

wihich advertisement information is written as a POP and a mounting member 

for mounting the surface sheet on an object, wihich includes audio information 

recording/reproducing means capable of recording/reproducing audio 

information pasted to the back of the surface sheet, records audio 

15 information in the audio information recording/reproducing means and allows 

this audio information to be reproduced by the operating means. and 

therefore if advertisement information is recorded in the audio information 

recording/reproducing means as audio information, advertisement 

information is visually recognized and also provided as audio information. 

20 and it is thereby possible to attract attention of consumers and also include a 

large amount of advertisement information. Furthermore, the protrusion of 

this operaijng means and the surface sheet in the area to wihich this 

operating means Is pasted from other areas fecllitates operation of the 

operating means. 

25 Furthermore, the surface sheet made of synthetic paper suitable for 

printing not only allows advertisement Information to be printed on the 
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surface sheet as a POP but also Improves durability of the surface sheet. 

Furthermore, the power supply section which supplies pcwer to the 

audio information recording/reproducing means consists of a plurality of 

paper batteries made up of pcsHive eleclrodes and negative electrodes 

s exposed from different surfaces connacted in senes and the audio substrate 

on which the audio information recording/reproducing means is mounted and 

to which the power supply section is connected includes a first conductive 

area which is connected to one of both electrodes of the power supply 

section and a second conductive area connected to the other electrode of the 

1 o power supply saction formed on different surfaces, and therefore the plurality 

of paper batteries and audio substrate need only to be connected at two 

points, making it pcssible to reduce manufacturing cost. 

(Eleventh embodiment) 

Fig. 28 Illustrates a sound information delivery apparatus according to 

1 s an eleventh embodiment of the present invention. Furthermore, Fig. 29 is 

an exploded view of a package of the sound information delivery apparatus 

3001 shown In Fig. 28. Furthermore, Fig. 30 illustrates the sound 

information delivery apparatus 3001 shown In Fig. 28 broken down Into a 

package, recording/reproducing means canter and delivery slip. 

2 o Furthermore, Fig. 31 is a cross-sectional view of a delivery slip of the sound 

information delivery apparatus 3001 shown in Fig. 28. 

The sound information delivery apparatus 3001 In this embodiment is 

a combination of an envelope-like package 3002, a thin 

recording/reproducing means canter 3003 and a delivery slip 3004. As 

2 s shown in Fig. 29, the package 3002 is shaped like an envelope consisting of 

a bottom sheet 3006 placed at bottom, a front sheet 3005 and a rear sheet 
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3007 placed facing each other, overlap widths 3009 connected to side sheets 

3008 on both sides of the front sheet 3005 pasted to the rear sheet 3007 with 

an opening 3010 formed at top for inserting an object. Furthermore, a cover 

sheet 3012 which is connected to the rear sheet 3007through a top sheet 

5 3011 can be overlapped with the outside of the front sheet 3005 and pasted 

thereto. 

Furthermore, when the delivery slip 3004 is inserted In this package 

3002, delivery information described in a predetermined position of the 

delivery slip 3004 is exposed. In order to expose the delivery information of 

:0 the delivery slip 3004 Inserted In this way and visually check the delivery 

information as required, a window 3014 is provided as shown in the figure 

which has dimensions to allow the entire delivery information display section 

3013 to be exposed in alignment with the delivery information display section 

3013 of the delivery slip 3004 on the front sheet 3005 and the cover sheet 

15 3012 which overlaps wijh this front sheet 3005. 

A recording! reproducing means carrier 3 is pasted to the outer surface 

of the front sheet 3005 of this package 3002. This recording/reproducing 

means carrier 3003 is constructed of a paper material 3016 such as thick 

paper with an opening 3015 provided at a posijion corresponding to the 

20 window 3014 with a built-in thin sound information recordinglreproducing 

means 3017. This sound Information recording/reproducing means 3017 is 

constructed of a thin battery section 3018 such as paper battery, a sound 

information Input/output section 3019. switch sections 3020 and a 

recordinglreproduction control section 3021. The recording/reproduction 

25 control section 3021 is made up of an IC chip and when a predetermined 

operation set for recording is carried out on the switch sections 3020 with 
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power being supplied from the battery section 3018, the 

recording/reproduction control section 3021 records sound information input 

from the sound information input/output section 3019. This recording is 

carried out on a memory incorporated in the IC chip. When a predetarmined 

5 operaUon set for reproduction is carried out on the switch sections 3020 with 

power being supplied from the battery section 3018, the 

recording/reproduction control section 3021 operates the sound information 

input/output section 3019 to output the recorded sound information. 

In this embodiment, it is preferable to use a dua~purpose thin 

1 o microphone/speaker fonmed of a piezo-electric element, etc., as the sound 

information input/output section 3019. Furthermore, for the switch sections 

3020, it is preferable to use a thin switch, for example, a pressure-sensitive 

sensor type switch or a touch sensor type switch that detects capacitance. 

Furthermore, as the battery section 3018, it is preferable to use a thin, 

15 flexible battery such as a lithium polymer battery. Here, power may aiso be 

constantly supplied from the battery section 3018 without depending on the 

operation of the switch section 3020. 

In this way, the sound Information recording/reproducing means 3017 

has a simple and thin structure, and therefore when incorporated in the layer 

20 of the paper material3016, the sound infonmation recording/reproducing 

means 3017 falls within the range of thickness of the paper material 3016 or 

slightly protrudes and since the sound infonmation recording/reproducing 

means carrier 3003 in which it is set is of a low profile, the sound information 

delivery apparatus 3001 Itself becomes thin. 

25 Furthermore, in this embodiment. the positions of the sound 

information Input/output section 3019 and switch section 3020 of the sound 
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informalion recording/reproducing means 3017 are printed and displayed on 

the cover 3012 where their respective sections come to the outermost 

surface to facilitate the recording operation and reproducing operation. 

The delivery slip 3004 is provided with a delivery information display 

5 section 3013 describing delivery information such as the sender's address 

and name and the receiver's address and name, etc., at the positions at 

which the delivery slip 3004 is exposed through the window 3014 of the 

package 3002 and the opening 3015 of the recording/reproducing means 

canter 3003 when the delivery slip 3004 is placed Inside the package 3002. 

10 Furthermore, a notification Information display section 3022 for notifying 

information to the receiver of the sound information delivery apparatus 3001 

using characters, patterns, etc., is provided in a desired position of the area 

other than the delivery information display section 3013. 

As shown in Fig. 31, in this delivery slip 3004, a sheet 3024 which 

15 constitutes an area other than the delivery information display section 3013 is 

pasted to a mount 3023 in an inseparable manner and the notifiCation 

information display section 3022 is provided in this sheet 3024. 

Furthermore, a sheet 3025 which constitutes the area of the delivery 

information display section 3013 is placed next to the sheet 3024 flush 

2 0 therew~h through the surrounding notch 3026 and this sheet 3025 is pasted 

to the mount 3023 in an inseparable manner and the delivery information 

display section 3013 with the sender's address and name and the receiver's 

address and name, etc., printed thereon is constructed on top of the sheet 

3025 and in this way, the delivery information display section 3013 is made 

2 5 detachable from the mount 3023. 

To make the delivery information display section 3013 detachable, it is 
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possible to bond an upper sheet 3028 whose back is provided with printing 

3027 for adjusting a bonding force corresponding to the area of this delivery 

Information display section 13 to the mount 3023 through an adhesive 3029 

which makes it difficult to separate both sheets from each other and then 

s provide the notch 3026. However, the present Invention is not limited to this 

embodiment. 

The delivery information display section 3013 has dimensions large 

enough to be taken out through the window 3014 of the package 3002 and 

the opening 3015 of the recording/reproducing means carrier 3003. 

10 Furthermore, as shown In the figure, this delivery information display section 

3013 consists of a plurality of slips 3030 each funclioning as a delivery slip or 

receipt arranged on the same surface with delivery information corresponding 

to the function of each slip 3030 written thereon and is constructed In such a 

way that each slip 3030 can be taken out singly. 

15 Since the sound information delivery apparatus 3001 Is provided with 

the delivery information display section 3013 which can be taken out as 

required, It can be delivered using an existing delivery system. In this 

embodiment, the delivery information display seclion 3013 consists of a 

plurality of slips 3030, but this delivery Information display seclion 3013 may 

20 also consist of a single piece of paper. 

Furthermore, the package 3002 can accommodate not only the 

delivery slip 3004 so that this sound information delivery apparatus 3001 is 

delivered using an existing delivery system but also a thin article together 

with the delivery slip 3004 at a posRion that does not prevent the delivery 

2 5 information display section 3013 from being exposed, !halls, on the back of 

the delivery slip 3004. An example of this thin article is a message card 
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3031 attached to a ph01o as shown in the figure, but the thin article is not 

limHed to this message carcl. 

Furthermore, the package 3002 in this embodiment has such a 

structure that the cover sheet 3012 overlaps with the entire surface of the 

5 front sheet 3005, but It is also possible to adopt a sealable letter card type 

sheet which seals the opening 3010 by overlapping this cover sheat3012 

only with the upper side of the front sheet 3005. Furthermore, the cover 

sheet 3012 is pasted so as to ovenap with the entire surface of the front 

sheet 3005 or made Into a sealable letter card type sheet to overlap wtth the 

1 o upper side of the front sheet 3005, but it Is also possible to allow this cover 

sheet 3012 to overlap with the front sheet to close the opening so that it can 

be opened or closed instead of bonding the cover sheet 3012 to the front 

sheet 3005. 

Furthermore, the recording/reproducing means carrier 3003 is pasted 

15 to the front of the front sheet 3005 of the package 3002, but when part of the 

sound information recording/reproducing means 3017 protrudes on the back 

of the recording/reproducing means carrier 3003, it is also possible to form 

an opening to avoid the protrusion of the sound information 

recording/reproducing means 3017 on the front sheet 3005. Furthermore, 

2 o the recording/reproducing means carrier 3003 can also be structured so as to 

be pasted to the inner surface of the front sheet 3005 or housed in the 

package 3002. 

Furthermore, if the receiver of the sound information delivery 

apparatus 3001 hangs this sound information delivery apparatus 3001 on a 

2 5 wall, etc., this will further facilitate the reproduction operation, and therefore it 

is also possible to provide a hook, etc., on the rear sheet to make wall-
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mounting easier. 

Furthermore, the upper side of the envelope component 3002 is 

designated as an opening for insertion, but one of the short lateral sides may 

also be designated as the opening for Insertion. Furthermore, the present 

5 invention is not limited to the structure that part of the delivery slip is made 

separable as the delivery infonmatlon display section, but it is also possible to 

bind together a plurality of slips in a detachable manner and adopt a 

duplicate type that delivery information written on the top slip is 

simultaneously duplicated to lower slips. In this case, the position of the 

1 o delivery information display section in each slip should oorrespond to the 

position of the window as in the case of this embodiment. 

According to the invention shown in the above described eleventh 

embodiment, the delivery slip Including delivery information is inserted in e 

package so that the delivery information can be visually checked from 

15 outside and the package is provided with a recording/reproducing means 

carrier, and therefore it is possible to record audio in the 

recording/reproducing means and easily send a message with that audio as 

a present. 

Furthermore, making the delivery information display section of the 

2 o delivery slip removable through the window of the package and the opening 

of the recording/reproducing means carrier makes the delivery object more 

suitable for an ordinary delivery system which performs delivery based on the 

delivery information written on the delivery information display section. 

(Twelfth embodiment) 

25 Fig. 32a is a plan view of an audio message transfer sheet according 

to a twelfth embodiment of the present invention, Fig. 32b illustrates an inner 
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structure of the audio message transfer sheet 4001 shown In Fig. 32a, Fig. 

32c Is a cross-sectional view along the line A·A' shown In Fig. 32a and Fig. 

32d Is a cross-sectional view along the line B-B' shown In Flg. 32a. 

Furthermore, Fig. 33 Illustrates a laminated structure of the audio message 

5 transfer sheet 4001 shown in Figs. 32a to 32d. 

As shown In Figs. 32a to 32d and Fig. 33, this embodiment is 

constructed of a sheet-like audio Information recording/reproducing section 

4030 capable of recording/reproducing audio Information sandwiched 

between two support sheets 4020a, 4020b made of a flexible, thin bese 

10 material such as paper base material, the support sheets 4020a, 4020b 

between which the audio information recording/reproducing section 4030 is 

sandwiched are further sandwiched between two surface sheets 401 Oa, 

4010b made of a flexible, thin base material such as paper base material 

having the same outside shapes as those of the support sheets 4020a, 

15 4020b and a sheet-like conductive member 4050 Inserted In a detachable 

manner between part of the audio Information recording/reproducing section 

4030 and support sheet 4020a. The surface sheets 4010a, 4010b, support 

sheets 4020a, 4020b and audio Information recording/reproducing section 

4030 are bonded to one another through adhesive work applied to the front 

20 and back of the support sheets 4020a, 4020b. Furthermore, one surface of 

the conductive member 4050 is bonded to the support sheet 4020a through 

the adhesive work. This adhesive work can be realized, for example, by 

pasting a double· faced tape to the front and back of the support sheets 

4020a, 4020b or applying a hot-me~ type adhesive thereto. 

2 5 Furthermore, the audio Information recording/reproducing section 

4030 is provided with a sheet-like audio information lnpuVoutput section 4040 
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made up of a piezo-electric element (not shown) or diaphragm (not shown) 

for inputting/outputting audio information, an audio substrate 4032 mounted 

with a thin IC chip 4034 provided with a memory area which is a storage area 

for recording audio information input through the audio information 

s input/output section 4040, clrcu~ elements such as a capac~or and resistor 

and a first switch 4033a and a second sw~ch 4033b, flexible paper batteries 

4031 connected to the audio substrate 4032 for supplying power to the audio 

substrate 4032, and the audio substrate 4032 is further provided with 

connection terminals 4035 for inputting audio information to the IC chip 4034 

10 from outside or outputting audio information recorded in the IC chip 4034to 

outside. In this way, the audio information recording/reproducing section 

4030 has a sheet-like structure. Here, the audio substrate 4032 is a flexible, 

thin substrate made of fiberglass reinforced plastics (FRP), polyethylene 

terephthalate (PEn, polyimide or lead frame, etc., with the IC chip 4034 

15 bonded thereto by means of anisotropic/conductive adhesive (ACP), 

anisotropic/conductive film (ACF) or wire bonding. Furthermore, the IC chip 

4034 controls recording of audio Information input through the audio 

Information Input/output section 4040 in the memory area and outputting of 

audio information recorded in the memory area through the audio information 

20 inpulloutput section 4040. Furthermore, the first switch 4033a Is operated to 

output audio information recorded in the memory area of the IC chip 4034 

through the audio Information Input/output section 4040 and the second 

switch 4033b is operated to record audio information input through the audio 

information input/output section 4040 in the memory area of the IC chip 4034. 

25 Furthermore, the support sheet 4020a Is provided with holes 4021a, 

4022, 4023, 4024a In areas facing the paper batteries 4031, switches 4033a, 
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4033b, IC chip 4034 and audio information Input/output section 4040 

respectively when superimposed on the audio infonnation 

recondinglreproducing section 4030, while the support sheel4020b is 

provided with holes 4021 b, 4024b In areas facing the paper batteries 4031 

5 and audio Information Input/output section 4040 respectively when 

superimposed on the audio information reconding/reproducing sactlon 4030. 

In this way, by forming the holes 4021a, 4022, 4023, 4024a in the 

areas of the supper! sheet 4020a facing the paper batteries 4031, sw~ches 

4033a, 4033b, IC chip 4034 and audio information input/output section 4040 

10 respectively and forming the holes 4021 b, 4024b in the areas of the support 

sheet 4020b facing the paper batteries 4031 and audio infonnation 

Input/output section 4040 area, It is possible to reduce the difference in 

thickness between the areas where the paper batteries 4031, switches 4033a, 

4033b, IC chip 4034 and audio Information Input/output section 4040 are 

15 mounted and the other areas, thereby Improve flatness of the surface sheets 

4010a, 4010b and facll~te printing of information on the surface sheets 

4010a, 4010b. 

Fig. 34a illustrates a laminated structure of the support sheet 4020a 

and audiO infonnation recondinglreproduclng section 4030 shown in Figs. 32a 

2 o to 32d and Fig. 33 and Fig. 34b illustrates a laminated struclure of the 

support sheet 4020b and audio information recondlnglreproducing section 

4030 shown in Figs. 32a to 32d and Fig. 33. 

As shown in Fig. 34a, the holes 4021 a formed in the areas of the 

support sheet4020a facing the paper batteries 4031 are smaller than the 

2 5 paper batteries 4031, the holes 4022 formed in the areas facing the switches 

4033a, 4033b Include the switches 4033a, 4033b, the hole 4023 formed in 
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the area facing the IC chip 4034 is greater then the IC chip 4034 and the hole 

4024a formed In the area facing the audio information Input/output section 

4040 is greater than the audio information input/output section 4040. 

Furthermore, as shown in Fig. 34b, the hole 4021 b formed In the area 

5 of the support sheet 4020b facing the paper batteries 4031 is smaller than 

the paper batteries 4031 and the hole 4024b formed in the area facing the 

audio information input/output section 4040 is smaller than the audio 

information input/output section 4040. 

In this way, the audio information recording/reproducing section 4030 

1 0 is laminated in such a way that only part thereof Is sandwiched from front and 

back between the two support sheets 4020a, 4020b and fixed through 

adhesive work applied to the front and back of the support sheets 4020a, 

4020b. 

Furthermore, of the two surface sheets 4010a, 4010b, the surface 

15 sheet 4010a facing the swaches 4033a, 4033b and IC chip 4034 through the 

hOles 4022, 4023 of the support sheet 4020a is provided wah an information 

display area 4002 where address Information, etc., is printed when this audio 

message transfer sheet 4001 Is mailed, the area of the support sheet 4020a 

facing the swttch 4033a through the hole 4022 is provided with a printed 

2 o playback button 4003a for operating the switch 4033a, the area of the 

support sheet 4020a facing the switch 4033b through the hole 4022 is 

provided with a printed recording button 4003b for operating the swttch 

4033b, and in the area of the support shaet 4020a facing the audio 

Information output section 4040 through the hole 4024a, an audio output area 

2 5 4004 made up of an array of fine holes for outputting audio output from the 

audio Information output section 4040 is formed. Even when the front and 
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back of the audio lnfonnation output section 4040 are covered with the 

surface sheets 401 Oa, 4010b, the formation of the audio output area 4004 

made up of an array of fine holes can compensate for a reduction of sound 

volume output from the audio information Input/output section 4040. In the 

5 audio output area 4004, holes of 0.1 mm In diameter are formed horizontally 

and vertically at Intervals of 1.5 mm through laser beam machining. 

Therefore, unlike punching or perforation using needles, etc. to make a hole, 

no burrs are formed and the holes are never clogged with burrs. 

Furthermore, In Fig, 32a, though the information display area 4002 is not 

10 provided in the audio output area 4004, Information Including the playback 

bution 4003a and the recording button 4003b Is actually printed over the 

entire surface of the surface sheet 401 Oa, and therefore the Information 

display area 4002 may also be provided in the audio output area 4004. 

Furthermore, instead of providing the playback bution 4003a and the 

15 recording bution 4003b on the surface sheet 4010a by printing, It Is also 

possible to paste a seal to the areas facing the swffches 4033a, 4033b after 

lnfonnatlon Is printed on the surface sheet 401 Oa. 

The operation of the above described audio message transfer sheet 

4001 during the audio Information recording/reproducing operation will be 

2 0 explained below. 

Fig. 35a Illustrates a detailed structure of the audio substrate 4032 

shown in Fig. 32b, Fig. 35b Is a cross-sectional view along the line A-A' of the 

switch 4033a shown In Fig. 35a when not operated, Fig. 35c Is a cross­

sectional view along the line A·A' of the switch 4033e shown In Fig. 35a 

2 s when operated, Fig. 35d illustrates a structure of the back of the conductive 

member 4050 shown In Fig. 32d and Fig. 35e Is a cross-sectional view along 
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the line B·B' shown in Fig. 35a. 

As shown in Fig. 35a, in this embodiment, a wiring pattern 4037 a 

connected to the posftive electrode of the paper batteries 4031 is formed on 

the audio substrate 4032 so as to extend to the lower parts of the switches 

5 4033a, 4033b, and a wiring pattern 4037b connected to the port terminal of 

the port terminals of the IC chip 4034 to which a first instruction signal for 

outputting audiO informatiOn recorded in the memory area of the IC chip 4034 

is input Is formed on the audio substrate 4032 so as to extend to the lower 

part of the swftch 4033a without touching the wiring pattern 4037a. 

10 Furthermore, a wiring pattern 4037c connected to the port terminal of the port 

terminals of the IC chip 4034 to which a second instruction signal for 

recording the audio information Input through the audio information 

input/output sectiOn 4040 in the memory area of the IC chip 4034 is input is 

formed on the audio substrate 4032 so as to extend to the lower part of the 

15 conductive member 4050 sandwiched between the audio substrate 4032 and 

support shea! 4020a, and a wiring pattern 4037d which extends from the 

lower part of the swftch 4033b to the lower part of the conductive member 

4050 is formed on the audio substrate 4032 so as not to touch the wiring 

patterns 4037a, 4037c. When the port terminal connected to the wiring 

2 o pattern 4037b becomes a power supply potential which is the potential of the 

first instructiOn signal, the IC chip 4034 outputs audio Information recorded in 

the memory area of the IC chip 4034 and when the port terminal connected 

to the wiring pattern 4037c becomes a power supply potential which is the 

potential of the second instruction signal, the IC chip 4034 records the audio 

25 information input through the audio information input/output sectiOn 4040 in 

the memory area of the IC chip 4034 as long as the port terminal connected 
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to the wiring pattern 4037c Is at the power supply potential. 

In the audio message transfer sheet 4001 structured as described 

above, when the switch 4033a is not pressed through the playback button 

4003a, the wiring pattern 4037a and the wiring pattern 4037b formed on the 

5 audio substrate 4032 are not electrically connected as shown in Fig. 35b. 

For this reason, the port terminal of the port terminals of the IC chip 4034 

connected to the wiring pattern 4037b, that is, the port terminal to which the 

first instruction signal for outputting the audio Information recorded In the 

memory area of the IC chip 40341s input is left open and the audio 

10 information recorded in the memory area ofthe IC chip 40341s not output. 

On the other hand, when the switch 4033a is pressed through the 

playback button 4003a, the wiring pattern 4037a and wiring pattern 4037b 

formed on the audio substrate 4032 are electrically connected through a 

conductive agent 4036 applied to the back of the switch 4033a as shown in 

15 Fig. 35c. Since the wiring pattern 4037a is connected to the positive 

electrode of the paper batteries 4031, the port terminal connected to the 

wiring pattern 4037b, that is, the port terminal to which the first instruction 

signal for outputting the audio information recorded in the memory area of the 

IC chip 4034 is input becomes the power supply potential and !he first 

2 o instruction signal is input to the IC chip 4034 and the audio information 

recorded in the memory area of the IC chip 4034 is output through the audio 

information lnpulloutput section 4040. Thus, pressing the switch 4033a 

through the playback button 4003a causes the audio Information recorded in 

the IC chip 4034 to be output lhrnugh the audio information input/output 

25 section 4040. 

Furthermore, during the operation of the switch 4033b through the 

89 



recording button 4003b as well as during the operation of the switch 4033a 

through the playback button 4003a, when the switch 4033b is not pressed 

through the recording button 4003b, the wiring pattern 4037a and wiring 

pattern 4037d funned on the audio substrate 4032 are not electrically 

5 connected and when the switch 4033b is pressed through the recording 

button 4003b, the wiring pattern 4037a and wiring pattern 4037d are 

electrically connected through a conductive agent (not shown) applied to the 

back of the switch 4033b. 

Here, in lhis embodiment, lhe wiring pattern 4037d is not directly 

1 o connected to the port tenninal to which the second instruction signal of the IC 

chip 4034 is Input and recording of the audio infonnation input through the 

audio infonnation inputloutput section 4040 in the IC chip 4034 is also 

controlled by the conductive member 4050. 

The conductive member 4050 sandwiched between the audio 

1 s substrate 4032 and support sheet 4020a is constructed with a conductive 

area 4052 formed by applying a conductive agent to part of the back of the 

fllm sheet 4051 as shown In Fig. 35d and the conductive member 4050 is 

sandwiched between the audio substrate 4032 and support sheet 4020a so 

that the surface on which the conductive area 4052 is fonned faces the audio 

2 o substrate 4032. 

When the conductive member 4050 Is sandwiched between the audio 

substrate 4032 and support sheet 4020a, as shown in Fig. 35e, the wiring 

pattern 4037c formed on the audio substrate 4032 and the wiring pattern 

4037d are electrically connected through the conductive area 4052 provided 

2 5 on the back of the conductive member 4050. If the switch 4033b Is pressed 

through the recording button 4003b in this condition, the wiring pattern 4037a 
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formed on the audio substrate 4032 and the wiring pattern 4037c are 

electrically connected through the conductive agent applied to the back of the 

switch 4033b, wiling pattern 4037d and the conductive area 4052 provided 

on the back oftha conductive member 4050. Since the wiling pattern 4037a 

5 is connected to the positive electrode of the paper batteries 4031, the port 

terminal connected to the wiling pattern 4037c, that is, the port terminal to 

which the second instruction signal for recording the audio information input 

through the audio InformatiOn input/output section 4040 in the memory area 

of the IC chip 4034 is input becomes the po-r supply potential, which 

1 o means that the second instruction signal has been input to the IC chip 4034, 

and if audio information is input through the audio information input/output 

section 4040 in that condition, the audio information input is recorded in the 

memory area of the IC chip 4034. In this way, with the conductive member 

4050 sandwiched between the audio substrate 4032 and support sheet 

15 4020a, when the switch 4033b Is pressed through the recording button 4003b 

and at the same time audio information is input through the audio information 

input/output sectiOn 4040, the audio information input through the audio 

intormation input/output section 4040 is recorded In the IC chip 4034. Here, 

when the conductive member 4050 is sandwiched between the audio 

20 substrate 4032 and support sheet 4020a, one surface of the conductive 

member 4050 Is fixed by being bonded to the support sheet 4020a through 

adhesive work applied to the support sheet 4020a, which prevents the 

conductive member 4050 from being shifted, 

On the other hand, when the conductive member 4050 is removed 

2 s from between the audio substrate 4032 and support sheet 4020a, the wiring 

pattern 4037c and wiring patlem 4037d are electrically left open, and 
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therefore even if the switch 4033b is pressed through the recording button 

4003b to electrically connect between the wiring pattern 4037a and wiring 

pattern 4037d, the port terminal to which the second instruction signal of the 

IC chip 4034 is input does not become the power supply potential, and 

s therefore even H audio information is input through the audio information 

input/output section 4040, the audio information input Is never recorded in the 

memory area of the IC chip 4034. 

In this way, this embodiment inserts the conductive member 4050 

between the support sheet 4020a and audio substrate 4032 in a detachable 

10 manner and inputs a second instruction signal to the IC chip 4034 through 

the conductive member 4050 so as to record audio information input through 

the audio information input/output section 4040 in the memory anea of the IC 

chip 4034 only when the switch 4033b is pressed through the recording 

button 4003b in that condition, and therefore if this conductive member 4050 

15 is removed after audio information is recorded in the memory area of the IC 

chip 4034, the input audio information is not recorded in the memory anea of 

the IC chip 4034 even when audio information Is input through the audio 

information input/output section 4040 later by pressing the switch 4033b 

through the recording button 4003b, thereby preventing the already recorded 

20 audio information from being erased by misoperation of the switch 4033b 

through the recording button 4003b. 

In this embodiment, the audio information recording/reproducing 

section 4030 and conductive member 4050 are sandwiched between two 

support sheets 4020a, 4020b and these support sheets 4020a, 4020b are 

25 further sandwiched between the two surface sheets 4010a, 4010b, but it is 

also possible to adopt a structure that the audio information 
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recording/reproducing section 4030 and conductive member 4050 are 

sandwiched only between the two surface sheets 4010a, 401 Ob without the 

support sheets 4020a, 4020b. 

The invention shown by the above described twelfth embodiment 

s allows the recording of audio information in the IC chip through the 

conductive member sandwiched between two surface sheets and prohibHs 

the recording of audio information in the IC by removing this conductive 

member from the two surface sheets, and therefore even when the recording 

of audio information in the IC chip is prohib~ed. the surface sheet which 

l o becomes the outward appearance of the audio message transfer sheet 

remains the same, prevents the appearance from becoming unattractive, it is 

possible to determine whether the recording of audio information in the IC 

chip is prohibited or not by means of the presence/absence of the conductive 

member, which makes it possible to visually check whether the recording is 

15 prohiMed or not. 

Furthennore, in the case where the conductive member is fixed 

between the two surface sheets in a detachable manner, the conductive 

member is fixed when the conductive member is sandwiched between the 

two surface sheets, and it is thereby possible to prevent the conductive 

20 member from being shifted between two surface sheets or prevent the IC 

chip and second switch from being electrtcally left open wihlle the conductive 

member is sandwiched between the two surface sheets with the resutt that 

audio informaton cannot be recorded even if the second switch is operated. 

(Thirteenth embodiment) 

25 Fig. 36a is a plan view of a double postal card which constitutes an 

audio information delivery component according to a thirteenth embodiment 
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of the present Invention, Fig. 36b Illustrates an inner structure of the double 

postal card 5001 shown In Fig. 36a and Fig. 36c is a rear view of the double 

postal card 5001 shown in Fig. 36a and Fig. 36d Is a cross-sectiOnal view 

along the line A-A' shown in Fig. 36a. Fig. 37 illustrates a laminated 

5 structure of the double postal card 5001 shown In Figs. 36a to 36d. 

As shown in Figs. 36a to 36d and Fig. 37, this embodiment is a double 

postal card 5001 consisting of a transmitting message card 5002 which 

constitutes a transmitting message section and a reply message card 5003 

which constitutes a reply message section connected together through a 

10 connection part 5004, comprising a sheet-like first audio information 

recording/reproducing section 5030 capable of recording/reproducing audio 

informatiOn sandwiched between two support sheets 5020a, 5020b made of 

a flexible and thin base material such as paper base material and support 

sheets 5020a, 5020b between which the audiO information 

15 recording/reproducing sectiOns 5030 is sandwiched are further sandwiched 

between two surface sheets 501 Oa, 5010b made of a flexible and thin base 

material such as paper base material. The surface sheets 5010a, 5010b, 

support sheets 5020a, 5020b and audiO information recording/reproducing 

section 5030 are bonded to one another through adhesive work applied to 

2 o the front and back of the support sheets 5020a, 5020b. This adhesive worl< 

can be realized, for example, by pasting a double-faced tape to the front and 

back of the support sheets 5020a, 5020b or applying a hot-melt type 

adhesive thereto. 

Furthermore, the audio InformatiOn recording/reproducing section 

2 5 5030 Is constructed of a sheet-like audio information inpulloulput sectiOn 

5040 made up of a piezo-electric element (not shown), a diaphragm (not 
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shown) for lnputtlngfoutputting audio information, an audio substrate 5032 

mounted with a thin IC chip 5034 which includes a memory area which is a 

storage area In which audio information input through the audio information 

input/output section 5040 is recorded, circuit elements such as a capacitor 

5 and resistor, a first switch 5033a and second switch 5033b electrically 

connected to the IC chip 5034, flexible paper batteries 5031 connected to the 

audio substrate 5032 for supplying power to the audio substrate 5032 and a 

connection substrate 5050 on which a wiring pattern 5037e for electrically 

connecting the switch 5033b and IC chip 5034 is formed. In this way, the 

1 o audio Information recordlnglreproduclng section 5030 has a sheet-like 

structure. Furthermore, the audio substrate 5032 Is provided w~h 

connection terminals 5035 for Inputting audio information to the IC chip 5034 

from outside and outputting audio information recorded in the IC chip 5034 to 

outside, a wiring pattern 5037a for connecting the positive electrode of the 

15 paper batteries 5031 and switches 5033a, 5033b, a wiring pattern 5037b for 

connecUng the port terminal of the port terminals of the IC chip 5034 to which 

a first instruction signal for outputting audio Information recorded In the 

memory area of the IC chip 5034 is input and the swttch 5033a, a wiring 

pattern 5037c for connecting the port terminal of the port terminals of the IC 

2 o chip 5034 to which a second instruction signal for recording audio infonnation 

input through the audio information input/output section 5040 in the memory 

area of the IC chip 5034 is input and a wiring pattern 5037e formed on the 

connection substrate 5050, and a wiring pattern 5037d for connecting the 

wiring pattern 5037e and switch 5033b. Here, the wiring pattern 5037a and 

2 5 the wiring pattern 5037b are not electrically connected at the lower part of the 

switch 5033a, and the wiring pattern 5037a and the wiring pattern 5037d are 
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not electrically connected at the lower part of the switch 5033b. 

Furthermore, the audio substrate 5032 is a flexible, thin substrate made of 

fiberglass reinforced plastics (FRP), polyethylene terephthalate (PET), 

polyimlde or lead frame, etc., wllh the IC chip 5034 bonded thereto by means 

5 of anisotropic/conductive adhesive (ACP), anisotropic/conductive film (ACF) 

or wire bonding. Furthermore, the IC chip 5034 controls recording of audio 

Information Input through the audio information input/output section 5040 In 

the memory area and outputting of audio Information recorded in the memory 

area through the audio Information input/output section 5040, and when the 

1 o port terminal connected to the wiring pattern 5037b becomes the power 

supply potential which Is the potential of the first Instruction signal, the IC chip 

5034 outputs the audio information recorded In the memory area of the IC 

chip 5034through the audio Information Input/output section 5040 and 

records the audio Information Input through the audio Information input/output 

15 section 5040 in the memory area of the IC chip 5034 as long as the port 

terminal connected to the wiring pattern 5037c has the power supply 

potential which is the potential of the second instruction signal. Furthermore, 

the switch 5033a is operated to output audio information recorded in the 

memory area of IC chip 5034 through the audio information input/output 

2 0 section 5040 and the switch 5033b is operated to record audio Information 

input through the audio information input/output section 5040 in the memory 

area of the IC chip 5034. 

The audio information Input/output section 5040, audio substrate 5032, 

peper batteries 5031 and connection substrate 5050 making up the audio 

25 information recording/reproducing section 5030 are sandwiched between the 

support sheets 5020a, 5020b so that parts of the audio Information 



lnpuVoutput section 5040, audio substrate 5032, paper batteries 5031 and 

connection substrate 5050 are placed on the reply message card 5003 side. 

That is, these parts are sandwiched between the support sheets 5020a, 

5020b so that the wiring pattem 5037e formed on the connection substrate 

5 5050 of the audio information recording/reproducing section 5030 spans the 

transmitting message card 5002 and reply message card 5003 through the 

connection part 5004. 

Furthermore, as shown in Fig. 37, when superimposed on the surface 

sheet 501 Oa, the support sheet 5020a Is divided Into two portions through the 

1 o area facing the connection part 5004 and when superimposed on the audio 

information recording/reproducing section 5030, holes 5021a, 5022, 5023, 

5024a are formed in the areas facing the paper betterles 5031, switches 

5033a, 5033b, IC chip 5034 and audio Information inpuVoutput section 5040, 

and when superimposed on the surface sheet 501 Ob, the support sheet 

15 5020b is divided into two portions through the area facing the connection part 

5004 and holes 5021 b, 5024b are formed In the areas facing the paper 

batteries 5031 and audio information inpuVoutput section 5040 when 

superimposed on the audio infonmation recording/reproducing section 5030. 

In this way, by forming the holes 5021a, 5022, 5023, 5024 in the 

2 o areas of the support sheet 5020a facing the paper batteries 5031, switch 

5033a, 5033b, IC chip 5034 and audio information inpuVoutput section 5040 

respectively and forming the holes 5021 b, 5024b in the areas of the support 

sheet 5020b facing the paper batteries 5031 and audio information 

inpuVoutput section 5040, It is possible to reduce the difference in thickness 

2 5 between the areas where the paper batteries 5031, switches 5033a, 5033b, 

IC chip 5034 and audio information inpuVoutput section 5040 are mounted, 
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and the other areas, thereby improve flatness of the surface sheets 5010a, 

5010b and facilitate printing of information on the surface sheets 5010a, 

5010b. 

Fig. 38a illustrates a laminated structure of the support sheet 5020a 

5 and audio information recording/reproducing section 5030 shown in Figs. 36a 

to 36d and Fig. 37 and Fig. 38b illustrates a laminated structure ofthe 

support sheet 5020b and audio information recording/reproducing section 

5030 shown in Figs. 36a to 36d and Fig. 37. 

As shown in Fig. 36a, the hole 5021a formed In the area of the 

1 o support sheet 5020a facing the paper batteries 5031 is smaller than the 

paper batteries 5031 , the hole 5022 formed in the area facing the switches 

5033a, 5033b includes the switches 5033a, 5033b, the hole 5023 formed in 

the area facing the IC chip 5034 is greater than the IC chip 5034 and the hole 

5024a formed in the area facing the audio information input/output section 

15 5040 is greater than the audio information inputloutput section 5040. 

Furthenmore, as shown in Fig. 36b, the hole 5021b formed in the area 

of the support sheet 5020b facing the paper batteries 5031 Is smaller than 

the paper batteries 5031 and the hole 5024!> formed in the area facing the 

audio Information lnputloutput section 5040 is smaller than the audio 

2 o information inputloutput section 5040. 

In this way, the audio information recording/reproducing section 5030 

is laminated in such a way that only part thereof is sandwiched between the 

two support sheets 5020a, 5020b from front and back and fixed through 

adhesive work applied to the front and back of the support sheets 5020a, 

25 5020b. 

Furthermore, as shown in Fig. 36a, of the two surface sheets 5010a, 
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5010b, the surface sheet 5010a facing the switches 5033a, 5033b and IC 

chip 5034 through tha holes 5022, 5023 of the supper! sheet 5020a is 

provided with an address Information entry area 5015 for entering the 

address and name, etc., of the receiver of this double pestal card 5001 in !he 

5 area which becomes !he transmitting message card 5002 through !he 

connection part 5004, the area which becomes !he reply message card 5003 

through the connection part 5004 facing the switch 5033a through the hole 

5022 of !he supper! sheet 5020a Is provided with printing Indicating a 

playback button 5011 a for operating !he switch 5033a, and the area of tha 

1 o supper! sheet 5020a facing the switch 5033b through the hole 5022 Is 

provided wllh printing Indicating a recording button 5011 b for operating lha 

swfich 5033b. Furthermore, In the area of the support sheet 5020a facing 

the audio information inputloutput section 5040 through the hole 5024a, an 

audio output area 5014 made up of an array of fine holes for outputting audio 

15 output from !he audio input/output section 5040 to outside Is formed. Even 

when the front and back of the audio information inputloutput section 5040 

are covered with !he surface sheets 5010a, 5010b, the formation of !he audio 

output area 5014 mede up of an array of fine holes can compensate for a 

reduction of sound volume output from !he audio information input/output 

20 section 5040. In the audio output area 5014, holes of 0.1 mm In diameter 

are formed horizontally and vertically at Intervals of 1.5 mm through laser 

beam machining. Therefore. unlike punching or perforation using needles, 

etc., no burrs are formed and the holes are never clogged with burrs. 

Furthermore, the area of the surface sheet 5010a which becomes the reply 

2 5 message card 5003 through the connection part 5004 is provided with an 

Information entry field 5013 for the receiver of the double postal card 5001 to 
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enter Information to be transmitted to the sender of the double postal card 

5001 using this reply message card 5003. In Fig. 36a, though no 

information is printed on the audio output area 5014, Information including 

the playback button 11a and the recording button 11b Is actually printed over 

5 the entire surface of the surface sheet 5010a, and therefore Information can 

also be printed on the audio output area 5014. Furthermore, instead of 

providing the playback button 5011a and the recording button 5011b on the 

surface sheet 501 Oa by printing, it is also possible to paste seals to the arees 

facing the switches 5033a, 5033b after information is printed on the surface 

lC sheet 5010a. Furthermore, the connection part 50041s preferably 

structured to be easily detachable by forming perforation. In this 

embodiment, since the support sheets 5020a, 5020b are divided through the 

area facing the connection pert 5004, perforation Is formed on the surface 

sheets 5010a, 5010b. 

15 A method of use of the above described double postal card 5001 will 

be explained below. 

First, the sender of the double postal card 5001 prints the playback 

buttons 5011a, 5011b and information entry field 50131n the area ofthe 

surface sheet 501 Oa which becomes the reply message card 5003 and prints 

2 o guide information 5017 which becomes information to be transmitted to the 

receiver of this double postal card 5001 in the area of the surface sheet 

5010b which becomes the transmitting message card 5002 and prints 

address Information 5016 such as the address and name of the receiver of 

the reply message card 5003 in the area which becomes the reply message 

2 5 card 5003. 

Furthermore, wllh the switch 5033b held down through the recording 
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button 5011b, audio Information to be transmitted to the receiver of the 

double postal card 5001 is entered through the audio Information lnputloutput 

section 5040 and recorded in the memory area In !he IC chip 5034. 

Fig. 39a is a cross-sectional view of the vicinity of !he switch 5033b 

5 when the switch 5033b Is not pressed through the recording button 5011 b 

shown In Figs. 36a, 26b and Fig. 39b Is a cross-sectional vi- of the vicinity 

of the switch 5033b when the switch 5033b is pressed through the recording 

button 5011 b shown in Figs. 36a, 26b. 

With the double postal card 1 shown In Figs. 36a to 36d, when the 

10 switch 5033b Is not pressed through the recording button 5011b, the wiring 

pattern 5037a formed on the audio substrate 5032 and wiring pattern 5037d 

are not electrically connected as shown In Fig. 39a. For this reason, the 

port terminal of the port terminals of the IC chip 5034 connected to the wiring 

pattern 5037d through the wiring patterns 5037c, 5037e, that is, !he port 

15 terminal to which a second instruction signal for recording the audio 

iniormation input through audio Information lnputloutput section 5040 is 

recorded In the memory area of the IC chip 5034 is left open and even when 

audio information is input through the audio Information inputloutput section 

5040 in this condition, the audio information Input is not recorded in !he 

2G memory area of the IC chip 5034. 

On the other hand, when the switch 5033b is pressed through the 

recording button 5011b, as shown In Fig. 39b, the wiring pattern 5037a 

formed on the audio substrate 5032 and the wiring pattern 5037d are 

electrically connected through the conductive agent 5036 applied to the back 

2 s of the switch 5033b. Since !he wiring pattern 5037a is connected to the 

positive electrode of the paper batteries 5031, the port terminal connected to 
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the wiring pattem 5037d through the wiring pattems 5037c, 5037e, thatis, 

the port terminal to which a second instruction signal for recording the audio 

information input through the audio information input/output section 5040 in 

the memory area of the IC chip 5034 is input becomes the power supply 

5 potential, which means that the second instruction signal has been input to 

the IC chip 5034, and when audio information is thereby input through the 

audio Information Input/output section 5040 in this condition, the audio 

Information Input is recorded in the memory area of the IC chip 5034. 

As described above, by recording audio information after printing on 

1 o the double postal card 5001, it is possible to record desired different pieces 

of audio information at the destination of the double postal card 5001, but 

printing may also be performed after recording audio information. 

Furthermore, instead of inputting audio information through the audio 

Information Input/output section 5040, it is also possible to input audio 

15 information from outside through the connection terminal 5035 provided on 

the audio substrate 5032. In that case, not only audio information but also 

an instruction of entering this audio information is input through the 

connection terminal 5035 and when this instruction is input, the IC chip 5034 

records the audio information input through the connection terminal 5035 in 

2 o the memory area. It is also possible to output audio information recorded In 

the memory area of the IC chip 5034 to the outside through the connection 

terminal 5035. In that case, an instruction of outputting the audio 

information recorded in the memory area of the IC chip 5034 is input through 

the connection terminal 5035 and when this instruction is input, the IC chip 

25 5034 outputs the audio information stored in the memory area through the 

connection terminal 5035. 
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In this way, when information is printed, the double postal card 5001 

with audio informatiOn recorded is delivered and when the receiver receives it 

and presses the switch 5033a through the playback button 5011 a, the audio 

information recorded in the memory area of the IC chip 5034 is output 

5 through the audio information input/output section 5040. 

As in the case where the switch 5033b is pressed through the 

recording button 5011 b, when the switch 5033a is not pressed through the 

playback button 5011a, the wiling pattern 5037a fonned on the audio 

substrste 5032 and wiring pattern 5037b are not electrically connected, and 

10 for this reason, the port tenninai of the port terminals of the IC chip 5034 

connected to the wiring pattern 5037b, that is, the port terminal to which a 

first instruction signal for outputting the audio information recorded in the 

memory area of the IC chip 5034 is input is left open and the audio 

information recorded in the memory area of the IC chip 5034 is not output. 

15 On the other hand, when the switch 5033a Is pressed through the 

playback button 5011 a, the wiring pattern 5037a formed on the audio 

substrate 5032 and the wiring pattern 5037b are electrically connected 

through a conductive agent (not shown) applied to the back of the switch 

5033a. Sinca the wiring pattern 5037a is connected to the positive 

2 o electrode of the paper battert&s 5031, the port tenninal connected to the 

wiring pattern 5037b, that is, the port terminal to which a first instruction 

signal for outputting audio information recorded in the memory area of the IC 

chip 5034 is Input becomes the power supply potential and the first 

instruction signal is input to the IC chip 5034 and the audio InformatiOn 

25 recorded in the memory area of the IC chip 5034 is output through the audio 

Information inpul/oujput section 5040. In this way, by pressing the switch 
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5033a through the playback button 5011 a, audio information reccrded in the 

IC chip 5034 is output through the audio informatlon input/output section 

5040. 

Furthermore, when the receiver of the double postal card 5001 enters 

5 information to be transmitted to the sender of the double postal card 5001 

into the information entry field 5013 using this reply message card 5003 and 

then separates the transmitting message card 5002 from the reply message 

card 5003 along tha connection part 5004, the connection substrate 5050 of 

the audio Information recording/reproducing section 5030 is thereby cut and 

10 the wiring pattern 5037e formed on the connection substrate 5050 is cut. 

Here, the connection substrate 5050 is made of a material such as a film 

which is easily cut and a notch 5051 is formed in a shape which will not 

impair the connection condition of the wiring pattern 5037e in an area facing 

the connection part 5004 and the wiring pattern 5037e has a reduced line 

15 width so that the wiring pattern 5037e can be easily cut when the transmitting 

message card 5002 is separated from the reply message card 5003 through 

the connection part 5004. Furthermore, forming perforation instead of the 

notch 5051 in the area facing the connection part 5004 of the connection 

substrate 5050 can also provide a structure that the wiring pattern 5037e can 

2 o be easily cut when the transmitting message card 5002 Is separated from the 

reply message card 5003 through the connection part 5004. 

Fig. 40 Illustrates an Inner structure of the double postal card 5001 

shown in Figs. 36a to 36d separated Into the transmitting messaga card 5002 

and the reply message card 5003 along the connection part 5004. 

25 As shown in Fig. 40, when the transmitting message card 5002 Is 

separated from the reply message card 5003 through the connection part 
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5004, the connection substrate 5050 is cut and the wiring pattem 5037e 

formed on the connection substrate 5050 is thereby cut. In this condition, 

the wiring pattem 5037d connected to the switch 5033b and the wiring 

pattern 5037c connected to the port terminal to which a second Instruction 

5 signal for recording audio Information input through the audio information 

inpuVoutput section 5040 in the memory area of the IC chip 5034 is Input are 

not electrically connected, and therefore even if the switch 5033b is pressed 

through the recording button 5011 b, the port terminal to which the second 

instruction signal for recording the audio Information input through the audio 

1 0 informaljon inpuVoutput section 5040 in the memory area of the IC chip 5034 

is input does not become the power supply potential. For this reason, even 

~audio Information Is Input through the audio information inpuVoutput section· 

5040 in this condition, the input audio information is not recorded in the 

memory area of the IC chip 5034. 

15 Then, the receiver of the double postal card 5001 sends the reply 

message card 5003, but as described above, even if the switch 5033b is 

pressed through the recording button 5011 b, the audio information is not 

recorded In the IC chip 5034, and therefore It is possible to prevent the 

already recorded audio Information from baing erased by misoperalion of the 

2 0 swHch 5033b through the recording button 5011 b after the reply message 

card 5003 Is sent. 

After the reply message card 5003 sent in this way is delivered to the 

receiver of the reply message card 5003, if the receiver of the reply message 

card 5003 presses the switch 5033a through the playback button 5011 a, the 

25 audio information recorded In the IC chip 5034 by the sender of the reply 

message card 5003 is output through the audio information inpuVoutput 
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section 5040. 

(Fourteenth embodiment) 

Fig. 41 a Is a plan view of a double postal card which constitutes an 

audio information delivery component according to a fourteenth embodiment 

s of the present invention, Fig. 41 b is a plan view of an inner structure ofthe 

double postal card 5101 shown in Fig. 41a, Fig. 41c is a rear view ofthe 

double postal card 5101 shown in Fig. 41a, Fig. 41d is a rear view of an inner 

structure of the double postal card 5101 shown in Fig. 41a and Fig. 41e is a 

cross-sectional view along the line A-A' shown In Fig. 41a. Furthermore, Fig. 

1 0 42 illustrates a laminated structure of the double postal card shown in Figs. 

41a to 41e. 

As shown in Figs. 41a to 41e, this embodiment differs from the 

thirteenth embodiment In that a sheet-like second audio infOrmation 

recording/reproducing section 5130 capable of recording/reproducing audio 

15 Information Is provided on the transmitting message card 5002 side 

sandwiched between support sheets 5020a, 5020b and surface sheets 

5010a, 5010b. 

This audio Information recording/reproducing section 5130 is 

constructed of a sheet-like audio infOrmation output section 5140 made up of 

2 o a piezo-electric element (not shown) or diaphragm (not shown) for outputting 

audio information, an audio substrate 5132 mounted with a thin IC chip 5134 

provided wlth a memory area which is a storage area in which audio 

Information is recorded, circuit elements such as a capacitor, resistor and 

switches 5133 electrically connected to the IC chip 5134, and flexible paper 

25 batteries 5131 connected to the audio substrate 5132 for supplying power to 

the audio substrate 5132. In this way, the audio information 

106 



recording/reproducing section 5130 has a sheet-like structure. Furthermore. 

the audio substrate 5132 is provided with connection terminals 5135 for 

inputting audio information to the IC chip 5134 from outside and outputting 

audio information recorded In the iC chip 5134 to outside, a wiring pattern 

5 5137a for connecting the positive electrode of the paper batteries 5131 and 

switches 5133, a wiring pattern 5137b for connecting the port terminal of the 

port terminals of the IC chip 5134 to which an Instruction signal for outputting 

audio Information recorded In the memory area of the IC chip 5134 is input 

and the switches 5133. Here, the wiring pattern 5137a and the wiring 

10 pattern 5137b are not electrically connected at the lower part of the switch 

5133. Furthermore, the audio substrate 5132 is a flexible, thin substrate 

made of fiberglass reinforced plastics (FRP), polyethylene tereph1halate 

(PET), polyimlde or lead frame, etc., with the IC chip 5134 bonded thereto by 

means of anisotropic/conductive adhesive (ACP), anisotropic/conductive film 

15 (ACF) or wire bonding. Furthermore, the IC chip 5134 controls recording of 

audio information input through the connection terminal 5135 in the memory 

area and outputting of audio information recorded in the memory area 

through the audio information output section 5140, and when the port 

terminal connected to the wiring pattern 5137b becomes the power supply 

20 potential which is the potential of the instruction signal, the JC chip 5134 

outputs the audio information recorded in the memory area of the IC chip 

5134. Furthermore. the switches 5133 are operated to output audio 

Information recorded in the memory area of the IC chip 5134 through the 

audio information output section 5140. 

2 5 Furthermore, as shown In Fig. 42, as in the case of the thirteenth 

embodiment, the support sheet 5020a Is divided through the area facing the 

107 



connection part 5004 when superimposed on the surface sheet 5010a, and 

the area on the transmitting message card 5002 side In which the audio 

information recording/reproducing section 5130 is sandwiched is divided from 

the other area. Furthermore, In this area. when superimposed on the audio 

5 Information recording/reproducing section 5130, holes 5121b, 5124b are 

formed in the areas facing the paper batteries 5131 and audio information 

output section 5140. On !he reply message card 5003 side, as in !he case 

of the lhirteenth embodiment, when superimposed on the audio information 

recording/reproducing section 5030, holes 5021a, 5022,5023, 5024a are 

1 o formed In !he areas facing !he paper batteries 5031, switches 5033a, 5033b, 

IC chip 5034 and audio Information input/output section 5040 respectively. 

Furthermore, as in the case of the thirteenth embodiment, when 

superimposed on !he surface sheet5010b, the support sheet 5020b is 

divided through areas facing the connection part 5004, and the area on the 

1 s tronsmltling message card 5002 side in which the audio information 

recording/reproducing section 5130 is sandwiched is divided from the other 

area. Furthermore, in this area. when superimposed on the audio 

information recording/reproducing section 5130. holes 5121a, 5122, 5123, 

5124a are fonmed In !he areas facing the paper batteries 5131, switches 

20 5133,1C chip 5134 and audio information output section 5140 respectively. 

On the reply message card 5003 side, as In the case of the thirteenth 

embodiment, when superimposed on the audio information 

recording/reproducing section 5030, holes 5021 b, 5024b are formed in the 

areas facing the paper batteries 5031 and audio Information input/output 

2 5 section 5040 respectively. 

In this way, by forming the hole 5021a, 5121a, 5022, 5023, 5024a, 
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5124a in the areas of the support sheet5020a lacing the paper batteries 

5031,5131, swKches 5033a, 5033b, IC chip 5034 and audio information 

input/output sections 5040, 5140 respectively and forming the holes 5021b, 

5121b, 5024b, 5124b, 5122, 5123 in the areas of the support sheet 5020b 

5 facing the paper batteries 5031 , 5131, audio information input/output sections 

5040, 5140, switch 5133 and IC chip 5134 respectively, His possible to 

reduce the difference in thickness between the areas where the paper 

batteries 5031, 5131, switches 5033a, 5033b, 5133, IC chips 5034, 5134 and 

audio in1ormation input/output sections 5040, 5140 are mounted and the 

10 other areas, thereby Improve flatness of the surface Sheets 5010a, 5010b 

and facilttate printing of Information on the surface sheets 501 Oa, 5010b. 

Fig. 43a Illustrates a laminated structure of the support sheet 5020a 

and audio Information recording/reproducing section 5130 shown In Figs. 41 a 

to 41e and Fig. 42 and Fig. 43b illustrates a laminated structure of the 

15 support sheet 5020b and audio information recording/reproducing section 

5130 shown in Figs. 41a to 41e and Fig. 42. Figs. 43a, 43b show only the 

areas of the support sheets 5020a, 5020b superimposed on the audio 

information recording/reproducing section 5130. 

As shown in Fig. 43a, the hole 5121bformed in the area ofthe 

20 support sheet 5020b lacing the paper batteries 5131 is smaller than the 

paper batteries 5131, the hole 5122 formed in the area facing the switch 

5133 is greater than the sw~ch 5133, the hole 5123 formed in the area facing 

the IC chip 5134 is greater than the IC chip 5134 and the hole 5124b formed 

in the area facing the audio information output section 5140 is greater than 

2 5 the audio information output section 5140. 

Furthermore, as shown in Fig. 43b, the hole 5121a formed in the area 

109 



ofthe support sheet 5020a facing the paper batteries 5131 Is smaller than 

the paper batteries 5131 and the hole 5124a fanned In the area facing the 

audio lnfonnalion output section 5140 is smaller than the audio Jnfonnation 

output section 5140. 

5 In this way, the audio infonnalion recording/reproducing section 5130 

is laminated In such a way that only part thereof is sandwiched between the 

two support sheets 5020a, 5020b from front and back and fiXed through 

adhesive work applied to the front and back of the support sheets 5020a, 

5020b. 

10 Furthennore, as shown in Fig. 41a, the surface sheel5010b of this 

embodiment differs from the thirteenth embodiment in that perforation 5118 is 

fanned in the area which becomes the transmitting message card 5002 

through the connection part 5004 to separate the area in which the audio 

information recording/reproducing section 5130 is sandwiched from the other 

15 areas, an audio output ar&a 5114 made up of an array of fine holes to output 

audio output from the audio infonnation output section 5140 to the outside is 

fonned in the area facing the audio infonnalion output section 5140 through 

the hole 5124b of the support sheet 5020b, and a playback button 5118 for 

operating the switch 5133is printed in the area facing the switch 5133 

20 through the hole 5122 ofthe support sheet 5020b. 

A method of use of the above described double postal card 5101 will 

be explained below. 

First, the sender of the double postal card 51 01 prints the above 

described information on the surface sheets 5010a, 5010b, records audio 

25 information in the IC chip 5134 through !he connection lenninal5135 

provided on the audio substrate 5132 of the audio lnfonnation 
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recording/reproducing section 5130 and sends this double postal card 5101 

to the receiver. In this case, through the connection termlnal5135, an 

Instruction for inputting audio information together with audio information is 

input and the IC chip 5134 records audio information in the memory area 

5 according to this Instruction. Furthermore, as in the case of the thirteenth 

embodiment, It is also possible to input audio information through the audio 

Information inputfoutput section 5040 with the switch 5033b held down 

through the recording bution 5011 b provided in the area which becomes the 

reply message card 5003 of the surface sheet 5010a and record audio 

10 information in the IC chip 5034. 

When the double postal card 5101 is sent to the receiver, the receiver 

ofthe double postal card 5101 presses the switch 5133 of !he audio 

information recording/reproducing section 5130 through the playback button 

5111 provided on the surface sheet5010b, the audio information recorded in 

15 the IC chip 5134 is output through the audio information output section 514Q. 

Then, as In the case of the thirteenth embodiment, the receiver of the 

double postal card 5101 records audio Information in the IC chip 5034 of the 

audio information recording/reproducing section 5030, separates the reply 

message card 5003 through the connection part 5004 and sends it to the 

20 destination of the reply message card 5003, 

According to this embodiment, the area ofthe transmitting message 

card 5002 in which the audio information recording/reproducing seclion 5130 

is sandwiched can be separated from the other area. For this reason, if the 

double postal card 5101 Is used as an invitation to another perty of a 

2 5 wedding ceremony, for example, when the guide infonnation 5017 indicating 

the date and place of the other party of the wedding ceremony is printed in 
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the area in which the audio information recording/reproducing section 5130 of 

the transmitting message card 5002 Is sandwiched and detailed Information, 

etc., thereof is recorded in the audio Information recording/reproducing 

section 5130, the receiver of the double postal card 5101 can separate the 

5 area in which the audio information recording/reproducing section 5130 Is 

sandwiched from the transmitting message card 5002 and visits the place of 

the other party of the wedding ceremony carrying the small-sized letter of 

invitation with him/her. Furthermore, as described above, evan when the 

guide information 5017 indicating the date and place of the other party of the 

1 o wedding ceremony is not printed In the area in which audio Information 

recording/reproducing section 5130 of the transmitting message card 5002 is 

sandwiched, it is possible to keep the separated area as the card in storage. 

Furthermore, keeping the recorded audio information as a card In storage 

may also be applied to the area of the reply message card 5003 in which the 

15 audio information recording/reproducing section 5030 is sandwiched in the 

same way and in that case, it is necessary to form perforation, etc., for 

separating the area in which the audio information reoording/reproduclng 

section 5030 is sandwiched from the other area for the reply message card 

5003, too. 

20 The above described thirteenth and fourteenth embodiments adopt 

the structure that the support sheets 5020a. 5020b are divided by the area 

facing the connection part 5004, but It is also possible to adopt the support 

sheets 5020a, 5020b made of a material that can be easily cut or form 

perforation in the area facing the connection part 5004 so that the support 

25 sheets 5020a, 5020b are not divided by the area facing the connection part 

5004. Likewise, in the fourteenth embodiment, It is also possible not to 



divide the areas of the support sheets 5020a, 5020b on the transmitting 

message card 5002 side. 

Furthenrnre, in the above described thirteenth and fourteenth 

embodiments, the audio infonnation recording/reproducing section 5030 is 

5 sandwiched between the two support sheets 5020a, 5020b and the support 

sheets 5020a, 5020b are further sandwiched between the two surface sheets 

5010a, 5010b, but it is also possible to adopt a structure the! the support 

sheets 5020a, 5020b are not provided and the audio infonnation 

recording/reproducing section 5030 is only sandwiched between the two 

10 surface sheets 5010a, 5010b. 

Furthermore, the above described thirteenth and fourteenth 

embodiments have described the double postal cards 5001, 5101 made up of 

the transmitting message card 5002 and reply message card 5003 connected 

through the connection part 5004, but the audio information delivery 

15 component of the present invention is not limited to this and the present 

invention is applicable to any audio infonnation delivery component whose 

transmitting message section and reply message section are connected. 

The inventions shown in the above described thirteenth and 

fourteenth embodiments provide an audio infonnation delivery component 

2 o made up of a transmitting message section and a reply message section 

connected, with first audio infcnnaUon recording/reproducing means capable 

of recording/reproducing audio information sandwiched between two surface 

sheets in such a way that wiring for recording audio information spans the 

transmitting message section and the reply message section, and therefore it 

2 5 is possible to separate the transmitting message section from the reply 

message section along the connection part to send the reply message 
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section after recording audio information In the first audio information 

recording/reproducing means, cut the wiring for recording audio Information 

of the first audio Information recording/reproducing means sandwiched 

between the two surface sheets to prevent audio Information firom being 

s recorded in the first audio information recording/reproducing means and 

thereby prevent recorded audio information from being erased mistakenly 

without degrading the quality of appearance. 

Furthermore, in the case of the structure that second audio 

Information recording/reproducing means capable of recording/reproducing 

10 audio Information is sandwiched between areas which become transmitting 

message sections of two surface sheets and the area of the transmitting 

message section in which the second audio Information 

recording/reproducing means Is provided Is made separable from the other 

area, the receiver of the double postal card can separate the area In which 

15 the second audio Information recording/reproducing means with audio 

Information recorded Is sandwiched from the transmitting message section, 

and carry that area or keep it in storage. 

(Fifteenth embodiment) 

Fig, 44a Is a plan view of a label according to a fifteenth embodiment 

2 o of the present invention, Fig. 44b Illustrates an Inner structure ofthe label 

6001 shown In Fig. 44a and Fig. 44c Is a cress-sectional view along the line 

A-A' shown In Fig. 44a. Furthermore, Fig. 45 Illustrates a laminated 

structure of the label 6001 shown In Figs. 44a to 44c. 

As shown In Figs. 44a to 44c and Fig. 45, this embodiment Is 

2 5 constructed of a sheet-like audio Information recording/reproducing section 

6030 capable of recording/reproducing audio Information sandwiched 
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between two support sheets 6020a, 6020b made of a flexible, thin base 

material such as paper base material, the support sheets 6020a, 6020b in 

which the audio information recording/reproducing section 6030 is 

sandwiched are further sandwiched between two surface sheets 601 Oa, 

s 6010b made of a flexible, thin base material such as paper base material, 

with the surface sheets 6010a, 6010b, support sheets 6020a, 6020b and 

audio information recording/reproducing section 6030 bonded to one another 

by means of adhesives 6028a, 6029a applied to the front and back of the 

support sheet 6020a and adhesives 6026a, 6029a applied to the front and 

1 o back of the support sheet 6020b. Furthermore, an adheslve 6050 Is applied 

to the surface of the surface sheet 601 Ob not facing the support sheet 6020b 

and a strippable paper 6060 is adhered In a strippable manner through the 

adhesive 6050. One sheet base material is constructed of these surface 

sheet 6010a and support sheet 6020a and one sheet base material is 

15 constructed of the surface sheet 6010b and support sheet 6020b and the 

audio information recording/reproducing section 6030 is sandwiched between 

these two sheet base materials. 

Furiharmore, the audio information recording/reproducing section 

6030 Is constructed of a sheet-like audio information output section 6040 

20 made up of a piezo-electric element 6041 and diaphragm 6042, etc .• for 

outputting recorded audio information, an audio substrate 6032 mounted with 

a thin IC chip 6034 In which audio Information is recorded, circuit elements 

such as a capacitor and resistor and thin switch 6033 which is operated to 

output the audio information recorded in the IC chip 6034 from the audio 

25 Information output section 6040, and flexible paper batteries 6031 connected 

to the audio substrate 6032 fer supplying power 1o the audio substrata 6032, 
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and the audio substrate 6032 is further provided with a connection terminal 

6035 for inputting audio information in the JC chip 6034 from the outside or 

outputting the audio information recorded in the IC chip 6034 to the outside. 

In this way, the audio information recording/reproducing section 6030 has a 

5 sheet-like structure. Here. the audio substrate 6032 is a flexible, thin 

substrate made of fiberglass reinforced plastics (FRP), polyethylene 

terephthelate (PET), polyimide or lead frame, etc., with the IC chip 6032 

bonded thereto by means of anisotropic/conductive adhesive (ACP), 

anlsotropiclconductive fllm (ACF) or wire bonding. 

10 Furthermore, when superimposed on the audio information 

recordinglreproducing section 6030, the support sheet 6020a is provided with 

hales 6021a, 6022, 6023, 6024a in areas facing the paper batteries 6031, 

switch 6033, IC chip 6034 and audio information output section 6040, 

respectively. Furthermore, when superimposed on the audio information 

15 recordinglreproducing section 6030, the support sheet 6020b is provided with 

holes 6021 b, 6024b in areas facing the paper batteries 6031 and audio 

information output section 6040, respectively. 

In this way, the holes 6021a, 6022, 6023, 6024a are formed in the 

areas of the support sheet 6020a facing the paper batteries 6031, switch 

20 6033, IC chip 6034 and audio information output section 6040 respectively, 

and the holes 6021 b, 6024b are formed in the areas of the support sheet 

6020b lacing the paper batteries 6031 and audiO information output section 

6040 respectively, which reduces the difference in thickness between the 

areas where the paper battery 6031, swijch 6033, IC chip 6034 and audio 

2 5 Information output section 6040 are provided and the other areas, improves 

flatness of the surface sheet 601 Oa, and facilijates printing of information on 
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the surface sheet 6010a. 

Fig. 46a illustrates a laminated structure of the support sheet 6020a 

and audio information recording/reproducing section 6030 shown in Figs. 44a 

to 44c and Fig. 45 and Fig. 46b illustrates a laminated structure of the 

5 support sheet 6020b and audio information recording/reproducing section 

6030 shown in Figs. 44a to 44c and Fig. 45. 

As shown in Fig. 46a, the hole 6021 a formed In the area of the 

support sheet 6020a facing the paper batteries 6031 Is smaller than the 

papar batteries 6031, the hole 6022 formed in the area facing the switch 

1 o 6033 is grearer than the switch 6033, the hole 6023 formed in the area facing 

the IC chip 6034 is grearer than the IC chip 6034 and the hole 6024a formed 

In the area facing the audio information output section 6040 is greater than 

the audio information output section 6040. 

Furthermore, as shown in Fig. 46b, the hole 6021 b formed in the area 

15 of the support sheet 6020b facing the papar batteries 6031 is smaller than 

the paper batteries 6031 and the hole 6024b formed in the area facing the 

audio information output section 6040 is smaller than the audio Information 

output section 6040. 

In this way, the audio information recording/reproducing section 6030 

20 is laminated in such a way that only part thereof is sandwiched from front and 

back between the two support sheets 6020a, 6020b and fixed through the 

adhesive 6029a applied to the back of the support sheet 602Qa and the 

adhesive 6028b applied to the front of the support sheet 6020b. 

Furthermore, ofthe two surface sheets 6010a, 6010b, the surface 

25 sheet 6010a facing the sw~ch 6033 and IC chip 6034 through the holes 6022, 

6023 of the support sheet 6020a is provided with an Information display area 
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6002 in which information. etc., to be transmitted to the receiver of this label 

6001 is printed, the area of the support sheet 6020a facing the switch 6033 

through the hole 6022 is provided with a print showing the playback button 

6003 for operating the swRch 6033 and in the area of the support sheet 

5 6020a facing the audio information output section 6040 through the hole 

6024a, an audio output area 6004 made up of an array of fine holes for 

outputting audio output from the audio output section 6040 is formed. Even 

when the front and back of the audio information output section 6040 are 

covered with the surface sheets 6010a, 6010b, the formation of the audio 

1 o output area 6004 made up of an array of fine holes can compensate for a 

reduction of sound volume output from the audio information output section 

6040. In the audio output area 6004, holes of 0.1 mm in diameter are 

formed horizontally and vertically at intervals of 1.5 mm through laser beam 

machining. Therefore, unlike punching or perforation using needles, etc. to 

15 make a hole, no burrs are formed and the holes are never clogged wRh burrs. 

Furthermore, the playback button 6003 may be printed on the surface sheet 

6010a togelherwRh information printed on the Information display area 6002, 

but It is also possible to paste a seal to the area facing the switch 6033 after 

Information is prirrted on the information display area 6002. 

2 0 In the above described label6001, if information is printed on the 

information display area 6002, the audio information to be transmitted to the 

receiver of the label 6001 is input through the connection terminal 6035 of the 

audio information recording/reproducing section 6030 and recorded in the IC 

chip 6034, when this label 6001 is pasted to an object and delivered to the 

2 5 receiver of the iabel6001 later, the information printed on the Information 

display area 6002 is visually transmR!ed at the destination of the label 6001 
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and when the receiver presses the switch 6033 through the playback button 

6003, the audio information recorded in the IC chip 6034 is output from the 

audio information output section 6040. 

In this way, information is printed on the information display area 6002, 

5 audio information is recorded in the IC chip 6034 and then the audio 

information is output by pressing the switch 6033 through the playback button 

6003, and therefore it is possible for the able-bodied and the visually 

handicapped alike to transmit desired information. 

(Sixteenth embodiment) 

10 Fig. 47a is a plan view of a label according to a sixteenth embodiment 

of the present invention, Fig. 47b illustrates an inner structure of the label 

6101 shown in Fig. 47a, Fig. 47c a cross-sectional view along the line A-A' 

shown in Fig. 47a and Fig. 47d is a cross-sectional view along the line B-B' 

shown in Fig. 47a. Furthermore, Fig. 48 illustrates a laminated structure of 

15 the label61 01 shown in Figs. 47a to 47d. 

As shown in Figs. 47a to 47d and Fig. 48, according to this 

embodiment, a sheet-like audio information recording/reproducing section 

6130 capable of recording/reproducing audio information is sandwiched 

between two support sheets 6120a, 6120b of different dimensions made of a 

2 o flexible, thin base material such as paper base material and a surface sheet 

6110a made of a flexible, thin base material such as paper base material 

equivalent in dimensions to the support sheet 6120b Is superimposed on the 

surface of the support sheet 6120a not facing the audio Information 

recording/reproducing section 6130. Furthermore, a strippable paper 6160 

25 Is bonded to the surface of the support sheet 6120b not facing the audio 

information recording/reproducing section 6130 in a strippable manner. 
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Adhesives 6128a, 6129a are applied to the front and back of the support 

sheet 6120a and adhesives 6128b, 6129b are applied to the front and back 

ofthe support sheet 6120b. The surface sheet 6110a Is bonded to the 

support sheet 61 20a through an adhesive 6128a in the area faclng the 

5 support sheet 6120a and bonded to the support sheet 6120b through an 

adhesive 6128b in the area facing the support sheet 6120b. Furthennore, 

the support sheet 61201> and strlppable paper 6160 are bonded together 

through an adhesive 6129b in a strippable manner. One sheet base 

material is constructed of the surface sheet 611 Oa and support sheet 6120a, 

10 another sheet base material is constructed of the support sheet 6120b, and 

the audio lnfonmation recording/reproducing section 6130 is sandwiched 

t>etween these two sheet base materials and the audio lnfonmation 

recording/reproducing section 6130 Is fixed by the adhesive 6129a applied to 

the back of the support sheet 6120a and adhesive 6128b applied to the front 

15 of the support sheel6120b. 

Furthennore, the audio lnfonmation recording/reproducing section 

6130 Is constructed of a sheet-like audio Information Input/output section 

6140 made up of a piezo-electric element 6141 and diaphragm 8142, etc., for 

inputting/outputting audio infonmation, an audio substrate 6132 mounted with 

2 o a thin IC chip 6134 provided with a memory area in which audio infonmalion 

Input through the audio Information lnpulloutput section 6140 is recorded and 

circuli elements such as a capacitor and resistor and a first switch 6133b and 

a second switch 6133a elactncally connected to the IC chip 6134, flexible 

paper batteries 6131 connected to the audio substrate 6132 for supply power 

2 s to the audio substrate 6132 and a connection substrate 6170 on which a 

wiring pattern 6171 for electrically connecting a switch 6133b for recording 
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audio information In the IC chip 6134 and the IC chip 6134 is formed. In this 

way, the audio information recording/reproducing section 6130 has a sheet· 

like structure. Furthermore, the audio substrate 6132 is provided with a 

connection terminal6135 for Inputting audio information in the IC chip 6134 

:; from the outside and outputting audio information recorded in the IC chip 

6134 to the outside, a wiring pattern 6137a which connects the positive 

electrode of the paper batteries 6131 to the switches 6133a, 6133b, a wiring 

pattern 6137b which connects the port terminal of the port terminals of the IC 

chip 6134 to which an instruction signal for outputting audio information 

1 o recorded in the memory area of the IC chip 6134 is Input and the switch 

6133a, a wiring pattern 6137c which connects the port terminal of the port 

terminals of the IC chip 6134 to which an instruction signal for recording 

audio information input through the audio information input/output section 

6140 in the memory area ofthe IC chip 61341s input and the wiring pattern 

15 6171 formed on the connection substrate 6170, and a wiring pattern 6137d 

which connects the wiring pattern 6171 and the switch 6133b. The wiring 

pattern 6137a and the wiring pattern 6137b are not electrically connected at 

the lower part of the switch 6133a, and the wiring pattern 6137a and wiring 

pattern 6137d are not electrically connected at the lower part of the swrtch 

20 6133b. Furthermore, the audio substrate 6132 is a flexible, thin substrate 

made of fiberglass reinforced plastics (FRP), polyethylene terephthalate 

(PET), polyimide or teed frame, etc., with the IC chip 6134 bonded thereto by 

means of anisotropic/conductive adhesive (ACP), anisotropic/conductive film 

(ACF) or wire bonding. Furthennore, the connection substrate 6170 also 

2 5 needs to have the above described flexibility and further needs to be made of 

a material like a film that can be easily cut. Furthermore, the IC chip 6134 
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controls recording of audio information input through the audio information 

input/output section 6140 in the memory area and outputting of audio 

information recorded in the memory area through the audio information 

input/output section 6140. When the port terminal connected to the wiring 

5 pattern 6137b becomes the power supply potential, the IC chip 6134 outputs 

the audio information recorded in the memory area ofthe IC chip 6134 and 

records audio information input through the audio information inputloutput 

section 6140 in the memory area of tha IC chip 6134 as long as the port 

terminal connected to the wiring pattern 6137c remains at the power supply 

1 o potential. Furthermore, the switch 6133a is oparated to output audio 

information recorded In the memory area of the IC chip 6134 through the 

audio information Input/output section 6140 and the switch 6133b Is operated 

to record the audio information input through the audio information 

inputloutput section 6140 in the memory area of the IC chip 6134. 

15 The audio Information input/output section 6140, audio substrate 6132, 

paper batteries 6131 and connection substrate 6170 constituting the audio 

information recording/reproducing section 6130 are sandwiched between the 

support sheets 6120a, 6120b and surface sheet 6110a so that the audio 

information inputloutput section 6140, audio substrate 6132 and papar 

20 batteries 6131 remain In only one of the two areas into which the surface 

sheet 6110a and support sheet 6120b are divisible along perforations 6105, 

6125 fanned thereon, and the connection substrate 6170 spans the two 

areas. 

Furthermore, as shown In Fig. 48, tha support sheet 6120a is shapad 

2 s so as to be superimposed only on one of the two areas of the surface sheet 

6110a and support sheet 6120b divided through perforations 6105, 6125 

122 



formed on the surface sheet 6110a and support sheet 6120b respectlv&ly, 

and when superimposed on the audio Information recording/reproducing 

section 6130, the area facing the paper batteries 6131, switches 6133a, 

6133b, IC chip 6134 and audio information Input/output section 6140 is 

s provided with holes 6121a, 6122,6123, 6124a. Furthermore, the thickness 

thereof is smaller than that of the switch 6133a of the audio Information 

recording/reproducing section 6130. 

In this way, when the audio information recording/reproducing section 

6130 is sandwiched between the support sheets 6120a, 6120b and surface 

10 sheet 6110a, only the area of the surface of the surface sheet 6110a on 

which the playback button 61 03a is provided protrudes from the other area, 

which makes the playback button 6103a Identifiable by touching from the 

outside. Furthermore, instead of adopting such a structure that only the 

area of the surface of the surface sheet 611 Oa on which the playback button 

15 61 03a is provided protrudes by reducing the thickness ofthe support sheet 

6120a compared to the thickness of the swhch 6133a in this way, applying 

convex work such as Braille characters indicating the playback button 61 03a 

to the area provided with the playback button 61 03a of the surface sheet 

6110a can also make the playback button 6103a identifiable by touching from 

20 the outside. 

Furthermore, the perforation 6125 is formed in the area of the support 

sheet 6120b facing the perforation 6105 formed on the surface sheet 6110a 

and holes 6121b, 6124b are formed in the areas facing the paper batteries 

6131 and audio Information input/output section 6140 when superimposed on 

2 5 the audio information recording/reproducing section 6130. 

Furthermore, as shown in Fig. 47a, in the surface sheet 6110a is 
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provided with an information display area 6102 in which Information to be 

transmitted to the receiver of this label 6101 Is printed In the area In which 

the audio infonnation recording/reproducing section 6130 is sandwiched 

through the perforation 6105, the area of the support sheet6120a facing the 

s switch 6133a through the hole 6122 is provided w~h a print showing the 

playback button 61 03a for operating the switch 6133a and the area of the 

support sheet 6120a facing the switch 6133b through the hole 6122 is 

provided w~ a print showing the recording button 6103b for operating the 

s~ch 6133b. Furthermore, in the area of the support sheet 6120a facing 

10 the audio information input/output section 6140 through the hole 6124a, an 

audio output area 6104 w~ an array of fine holes for outputting audio output 

from the audio Information Input/output section 6140 Is formed. Even when 

the surface of the audio infonnation Input/output section 6040 Is covered with 

the surface sheet 6010a, the formation of the audio output area 6104 made 

15 up of such an array of fine holes can compensate for a reduction of sound 

volume output from the audio information output section 6140. 

In this way, the audio lnfonnatlon recording/reproducing section 6130 

is sandwiched between the surface sheet 611 Oa and support sheets 6120a, 

6120b. 

20 A method of use of the above described label6101 will be explained 

below. 

First, the sender of the label 6101 prints Information to be transmitted 

In the information display area 6102 of the surface sheet 6110a and prints 

the playback button 6103a and recording button 6103b. 

2 5 Furthermore, with the s~ch 6133b held down through the recording 

button 61 03b, audio information to be transmitted to the receiver of the label 
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6101 is Input through the audio information input/output section 6140 and 

recorded in the memory area ofthe IC chip 6134. 

Fig. 49a is a cross-sectional view of the vicinity of the switch 6133b 

shown in Figs. 47a to 47c when the switch 6133b is not pressed through the 

s recording button 6103b and Fig. 49b is a cross-sectional view of the vicinity 

of the switch 6133b shown in Figs. 47a to 47c when the switch 6133b is 

pressed through the recording bution 6103b. 

In the label6101 shown in Figs. 47a to 47c. when the switch 6133b is 

not pressed through the recording button 6103b, the wiring pattern 6137a 

10 and the wiring pattern 6137d formed on the audio substrate 6132 are not 

electrically connected as shown in Fig. 49a. For this reason, the port 

terminal of the port terminals of the IC chip 6134 connected to the wiring 

pattern 6137d through the wiring patterns 6137c, 6171, that is, the port 

terminal to which an instruction signal for recording the audio information 

15 input through the audio information input/output section 6140 in the memory 

area of the IC chip 6134 is input is left open and in this condition, even if 

audio information Is input through the audio Information input/output section 

6140, the audio information input is not recorded in the memory area of the 

IC chip 6134. 

20 On the other hand, when the switch 6133b is pressed through the 

recording button 6103b, the wiring pattern 6137a and the wiring pattern 

6137d formed on the audio substrate 6132 are electrically connected through 

the conductive agent 6136 applied to the back of the switch 6133b as shown 

in Fig. 49b. Since the wiring pattern 6137a Is connected to the positive 

25 electrode of the paper batteries 6131, the port terminal connected to the 

wiring pattern 6137d through the wiring patterns 6137c, 6171, that is, the port 
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terminal to which an instruction signal for recording audio Information input 

through the audio information input/output section 6140 in the memory area 

ofthe IC chip 6134 is Input becomes the power supply potential and If audio 

Information is input through the audio information input/output section 6140 in 

5 this condition, the input audio Information Is recorded In the memory area of 

the IC chip 6134. 

As desctibed above, desired different audio information can be 

recorded at the destination of the label 6101 by recording audio information 

after printing the information on the label 6101, but K Is also possible to print 

10 the information after recording the audio information. Furthermore, instead 

of Inputting audio Information through the audio Information Input/output 

section 6140, it is also possible to input audio information from the outside 

through the connection terminal6135 provided on the audio substrate 6132. 

In that case, not only audio information but also an instruction for inputting 

15 this audio information is Input through the connectton terminal6135, and 

when this Instruction is Input, the IC chip 6134 records the audio information 

Input in the memory area through the connection terminal6t 35. 

Furthermore, the audio Information recorded in the memory area of the IC 

chip 6134 can also be output to the outside through the connection terminal 

20 6135. In that case, an instruction for outputting the audio lnfonnation 

recorded In the memory area of the IC chip 6134 Is Input through the 

connection termlnal6135 and when this Instruction Is Input, the IC chip 6134 

outputs the audio Information recorded in the memory area through the 

connection terminal6135. 

25 In this way, after Information is prtnted and audio information Is 

recorded in the IC chip 6134, if the surface sheet 6110a and support sheet 
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6120b are cut through perforations 6105, 6125, this causes the connection 

substrate 6170 of the audio information recording/reproducing section 6130 

to be cut, which in tum disconnects the wiring pattem 6171 formed on the 

connection substrate 6170. In the area of the connection substrate 6170 

5 facing the perforations 6105, 6125, notches 6172 are formed in a shapa that 

does not Impair the connection cond~ion of the wiring pattem 6171, and 

since the line width of the area of the wiring pattem 6171 facing the 

perforations 6105, 6125 is narrow, when the surface sheet 6110a and 

support sheet 6120b are cut through the perforations 6105, 6125, these 

10 sheets can be easily cut through the perforations 6105, 6125. 

Fig. 50 illustrates an inner structure of the label 6101 shown In Figs. 

47a to 47d when cut into two areas along perforations 6105, 6125. 

As shown in Fig. 50, when the surface sheet 6110a and support sheet 

6120b are cut into two areas through the perforations 6105, 6125, the 

15 connection substrate 6170 is cut, which causes the wiring pettem 6171 

formed on the connection substrate 6170 also to be cut. In this condition, 

the wiring pattem 6137d connected to the switch 6133b and the wiring 

pattern 6137c connected to the port terminal to which an instruction signal for 

recording audio information input through the audio information input/output 

20 section 6140 in the memory area of the IC chip 6134 is input are not 

electrically connected, and therefore even if the switch 6133b is pressed 

through the recording button 6103b, the port terminal to which an instruction 

signal tor recording audio information input through the audio information 

input/output section 6140 in the memory area of the IC chip 6134 is input 

25 does not become the power supply potential. For this reason, even ~audio 

Information is Input through the audio information input/output section 6140 in 
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this condition, the input audio information is not recorded in the memory area 

of the IC chip 6134. 

Then, of the label6101 whose surface sheet 6110a and support sheet 

6120b are cut through the perforations 6105, 6125, the surface on which the 

5 playback button 6103a and recording button 6103b are provided is pasted to 

an object and this object is supplied to the destination of the label 61 01. In 

this case, in the label 6101 pasted to the object, since the wiring pattern 6171 

for recording audio information in the IC chip 6134 is disconnected, even if 

the switch 6133b is pressed through the recording button 6103b, audio 

1 o information is not recorded in the IC chip 6134. 

Furthermore, when the receiver of the label 6101 presses the switch 

6133a through the playback button 6103a, audio information recorded in the 

memory area of the IC chip 6134 is output through the audio information 

input/output section 6140. 

15 As in the case of the pressing ofthe switch 6133b through the 

aforementioned recording button 61 03b, when the switch 6133a is not 

pressed through the playback button 6103a, the wiring pattern 6137a formed 

on the audio substrate 6132 and the wiring pattern 6137b are not electrically 

connected, and therefore the port terminal of the port terminals of the IC chip 

2 o 6134 connected to the wiring pattern 6137b, that is, the port terminal to which 

an instruction signal for outputting audio information recorded in the memory 

area of the IC chip 6134 is input is left open, and the audio information 

recorded in the memory area of the IC chip 6134 is not output. 

On the other hand, when the switch 6133a is pressed through the 

25 playback button 6103a, the wiring pattern 6137a formed on the audio 

substrate 6132 and wiring pattern 6137b are electrically connected through 
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the conductive agent (not shown) applied to the back of the switch 6133a. 

Since the wiring pattern 6137a is connected to the positive electrode of the 

paper batteries 6131, the port terminal connected to the wiring pattern 6137b, 

that is, the port terminal to which an instruction signal for outputting audio 

5 information recorded in the memory area of the IC chip 6134 is input 

becomes the power supply potential, and the audio information recorded in 

the memory area of the IC chip 6134 is thereby output through the audio 

information input/output section 6140. Thus, pressing the switch 6133a 

through the playback button 6103a causes the audio information recorded in 

10 the IC chip 6134 to be output through the audio information input/output 

section 6140. 

This embodiment does not provide any surface sheet on the side of 

an object to be pasted but performs pasting to the object through the 

adhesive 6129b applied to the back of the support sheet 6120b, and 

15 therefore compared to the one shown in the fifteenth embodiment which is 

made separable into two areas, it is only necessary to form perforation 6105 

on one surface sheet 611 Oa and it is possible to realize a cost reduction as 

well. 

(Seventeenth embodiment) 

20 Fig. 51 a is a plan view of a label according to a seventeenth 

embodiment of the present invention, Fig. 51 b illustrates an inner structure of 

the label6201 shown in Fig. 51 a and Fig. 51c is a cross-sectional view along 

the line A-A' shown in Fig. 51 a. Furthermore, Fig. 52 illustrates laminated 

structure of the label6201 shown in Figs. 51 a to 51 c. 

25 As shown in Figs. 51 a to 51c and Fig. 52, this embodiment is 

constructed of a sheet-like audio information recording/reproducing section 
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6230 capable of recording/reproducing audio information sandwiched 

between two support sheets 6220a, 6220b made of a flexible, thin base 

material such as paper base material and a surface sheet 621 Oa made of a 

flexible, thin base material such as paper base material bonded to tha 

5 surface of the support sheet6220a not facing the audio information 

recording/reproducing section 6230. Furthermore, a slrippable paper 6260 

is bonded to part of the surface of the support sheet 6220b not facing the 

audio information recording/reproducing section 6230 in a strippable manner. 

Adhesives 6228a, 6229a are applied to tha front and back of the support 

1 o sheet 6220a, an edhasive 6228b is applied to the surface of the support 

sheet 6220b and an adhesive 6229b is applied to one of the two areas of the 

back of tha support sheet 6220b that can be separated through a perforation 

6225b formed on the support sheet 6220b. The surface sheet 621 Oa is 

bonded to the support sheet 6220a through the adhesive 6228a applied to 

15 the support sheet 6220a, and the support sheet6220b and the slrippable 

paper 6260 are bonded together through the adhesive 6229b applied to the 

support sheet 6220b in a strippable manner. One sheet base material is 

constructed of the surface sheet 621Da and support sheet 6220a, one sheet 

base material is constructed of the support sheet 6220b, and the audio 

20 information recording/reproducing section 6230 is sandwiched between these 

two sheet base materials and the audio information recording/reproducing 

section 6230 is fixed through the adhesive 6229a applied to the back of the 

support sheet 6220a and the adhesive 6228b applied to tha surface of the 

support sheet 6220b. The adhesive 6229b is not applied to the back of one 

2 s of the areas of the support sheet 6220b to be divided through tha perforation 

6225b and the sllippable paper 6260 is not bonded to the area. 
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Furthermore, the audio information recording/reproducing section 

6230 is constructed of a sheet-like audio information input/output section 

6240 for inputling/outputling audio information from the piezo-electric 

element6241 and diaphragm 6242, etc .. an audio substrate 6232 mounted 

5 with a thin IC chip 6234 provided with a memory area In which audio 

information input through the audio information inpulloutput section 6240 is 

recorded, circuit elements such as a capacitor and resistor and a second 

switch 6233a electrically connected to the IC chip 6234 and operated to 

output audio Information recorded in the IC chip 6234, flexible paper battertes 

1 o 6231 connected to the audio substrate 6232 for supplying power to the audio 

substrate 6232, and a connection substrate 6270 mounted with a flrst switch 

6233b operated to record audio information input through the audio 

information inpulloutput section 6240 in the IC chip 6234 and wiring patterns 

6271 a, 6271 b for electrically connecting the IC chip 6234 and paper batteries 

15 6231 and switch 6233b. In this way, the audio information 

recording/reproducing section 6230 has a sheet-like structure. Furthermore, 

the audio substrate 6232 is provided with connection terminals 6235 for 

inputting audio Information to the IC chip 6234 from outside and outpulling 

audio Information recorded In the IC chip 6234 to the outside, a wirtng pattern 

20 6237a for connectng the positive electrode of the paper batteries 6231 and 

switch 6233a, a wiring pattern 6237b for connecting the port terminal of the 

port terminals of the IC chip 6234 to which an Instruction signal for outpulling 

audio Information recorded in the memory area of the IC chip 6234 is input 

and the switch 6233a, and a wiring pattern 6237c for connecting the port 

2 5 terminal of the port terminals of the IC chip 6234 to which an Instruction 

signal for recording audio Information input through the audio information 
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inputloutput section 6240 in the memory area of the IC chip 6234 is Input and 

the wiring pattern 6271b fonmed on the connection substrate 6270. Here, 

the wiring pattern 6237a and the wirtng pattern 6237b are not electrically 

connected at the lower part of the switch 6233a and the wiring pattern 6271a 

5 and the wiring pattern 6271 bare not electrically connected at the lower part 

of the swHch 6233b. Furthenmore, the audio substrate 6232 is a flexible, 

thin substrate made of fiberglass reinforced plastics (FRP), polyethylene 

terephthalate (PET), polyimide or lead frame, etc., with the IC chip 6234 

bonded thereto by means of anisotropiclccnductiva adhesive (ACP), 

1 o anisotropic/conductive film (ACF) or wire bonding. Furthenmore, the 

connection substrate 6270 also needs to have flexibility as described above 

and further needs to be made of a material such as a film that can be easily 

cut. Furthermore, the IC chip 6234 controls recording of audio information 

Input through the audio Information inputloutput section 6240 in the memory 

1 s area and outputting of audio Information recorded in the memory area 

through the audio infonmation inputloutput section 6240, and when the port 

terminal connected to the wiring pattern 6237b becomes the power supply 

potential, the IC chip 6234 outputs the audio infonmation recorded in the 

memory area of the IC chip 6234 and records the audio information input 

20 through the audio infonmation inputloutput section 6240 in the memory area 

of the IC chip 6234 as long as the port tenminal connected to the wiring 

pattern 6237c remains at the power supply potential. Furthenmore, the 

switch 6233a is operated to output audio infonmation recorded in the memory 

area of the IC chip 6234 through the audio information input/output section 

2 5 6240 and the switch 6233b is operated to record audio Information input 

through the audio infonmation inputloutput section 6240 in the memory area 
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ofthe IC chip 6234. 

The audio information input/output section 6240, audio substrate 6232, 

paper batteries 6231 and connection substrate 6270 constituting the audio 

Information recording/reproducing section 6230 are sandwiched batween the 

s support sheets 6220a, 6220b so that the audio Information Input/output 

section 6240, audio substrate 6232 and paper batteries 6231 remain In only 

one of the two areas to ba divided along perforations 6225a, 6225b, and the 

connection substrate 6270 spans the two areas divided along perforations 

6225a, 6225b and the switch 6233b is located In an area different from the 

1 o area in which the audio Information input/output section 6240, audio 

substrate 6232, paper batteries 6231 are sandwiched. 

Furthermore, as shown in Fig. 52, the perforation 6225a Is formed in 

the area of the support sheet 6220a facing the perforation 6205 formed on 

the surface sheet 6210a and holes 6221a, 6222a, 6222b, 6223, 6224a are 

15 formed In the area facing the paper batteries 6231, swttches 6233a, 6233b, 

IC chip 6234 and audio information input/output section 6240 respectively 

when superimposed on the audio information recording/reproducing section 

6230. Furthermore, the thickness thereof is smaller than that of the swttch 

6233a of the audio information recording/reproducing section 6230. 

2 0 In this way, when the audio information recording/reproducing section 

6230 is sandwiched batween the support sheets 62208, 6220b and surface 

sheet 6210a, only the area of the surface of the surface sheet6210a on 

which the playback button 6203a is provided protrudes from the other area, 

which makes the playback bution 6203a identifiable by touching from the 

25 outside. 

Furthermore, the perforation 6225b is formed in the area of the 
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support sheet 6220b facing the perforation 6205 formed on the surface sheet 

621 Oa and holes 6221 b, 6224b are formed in the area facing the paper 

batteries 6231 and audio information lnput/ou1put section 6240 respectively 

when superimposed on the audio Information recording/reproducing section 

5 6230. 

Furthermore, as shown in Fig. 51 a, in the area In which the audio 

Information recording/reproducing section 6230 Is sandwiched through the 

perforation 6205, the surface sheet 6210a Is provided with an Information 

display area 6202 in which information to be transmitted to the receiver of 

10 this label6201 is printed, and the area of the support sheet 6220a facing the 

switch 6233a through the hole 6222a is provided with a print showing the 

playback button 6203a for operallng the switch 6233a and the area of the 

support sheet 6220a facing the switch 6233b through the hole 6222b Is 

provided with a print showing the recording button 6203b for operating the 

15 switch 6233b. Furthermore, in the area ofthe support sheet6220a facing 

the audio information Input/output section 6240 through the hole 6224a, an 

audio output area 6204 with an array of fine holes for outputting audio output 

from the audio information input/output section 6240 is formed. Even when 

the surface of the audio information lnputlou1put section 6240 is covered with 

20 the surface sheet 6210a, the formation ofthe audio output area 6204 made 

up of such an array of fine holes can compensate for a reduction of sound 

volume output from the audio information input/output section 6240. 

Furthermore, Braille characters information 6206 for expressing information 

printed on the information display area 6202 and informaUon showing the 

25 playback button 6203a, etc., is formed. 

In this way, the audio information recording/reproducing section 6230 
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is sandwiched between the surface sheet 6210a and support sheets 6220a, 

622Gb. 

A method of use of the above described label6201 will be explained 

below. 

5 First, the sender of the label 6201 prints information to be transmitted 

In the information display area 6202 of the surface sheet 6210a and prints 

the playback button 6203a and recording bution 6203b. 

Furthermore, with the switch 6233b held down through the recording 

button 6203b, audio information to be transmitted to the receiver of the label 

1 o 6201 is input through the audio information input/output section 6240 and 

recorded in the memory area of the IC chip 6234. 

In the label6201 shown in Figs. 51 a to 51c, when the switch 6233b is 

not pressed through the recording button 6203b, the wiring pattern 6271a 

and the wiring pattern 6271 b formed on the connection substrate 6270 are 

15 not electrically connected. For this reason, the port terminal of the port 

terminals of the IC chip 6234 connected to the wiring pettern 6271 b through 

the wiring pettem 6237c, that is, the port terminal to which an instruction 

signal for recording the audio information input through the audio information 

inpuVoutput section 6240 in the memory area of the IC chip 6234 is input is 

2 o left open and in this condition, even if audio information is input through the 

audio information input/output section 6240, the audio information input is not 

recorded in the memory area of the IC chip 6234. 

On the other hand, when the switch 6233b is pressed through the 

recording button 6203b, the wiring pattern 6271 a and the wiring pattern 

2 s 6271 b formed on the connection substrate 6270 are electrically connected 

through a conductive agent (not shown) applied to the back of the switch 
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6233b. Since the wiring pattern 6237a formed on the audio substrate 6232 

Is connected to the positive electrode of the paper batteries 6231, the port 

terminal connected to the wiring pattern 6271b through the wiring pattern 

6237c, that is, the port terminal to which an Instruction signal for recording 

5 audio Information Input through the audio information Input/output section 

6240 In the memory area of the IC chip 6234 Is Input becomes the power 

supply potential and If audio information Is Input through the audio 

Information Input/output section 6240 in this condition, the Input audio 

information Is recorded in the memory area of the IC chip 6234. 

1 o As described above, desired different pieces of audio Information can 

be recorded at the destination of the label 6201 by recording audio 

information after printing the Information on the label 6201 , but It is also 

possible to print the Information after recording the audio Information. 

Furthermore, Instead of Inputting audio Information through the audio 

15 Information Input/output section 6240, It Is also possible to Input audio 

Information from the outside through the connection termlnal6235 provided 

on the audio substrate 6232. In that case, not only audio information but 

also an Instruction for inputting this audio Information Is Input through the 

connection terminal 6235, and when this Instruction Is Input, the IC chip 6234 

2 o records the audio Information Input in the memory area through the 

connection terminal 6235. Furthermore, the audio Information recorded In 

the memory area of the IC chip 6234 can also be output to the outside 

through the connection termlnal6235. In that case, an instruction for 

outputting the audio Information recorded In the memory area of the IC chip 

25 6234 Is input through the connection termlnal6235 and when this Instruction 

Is input. the IC chip 6234 outputs the audio Information recorded in the 
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memory area through the connection terminal 6235. 

In this way, after information Is printed and audio infomnatlon is 

recorded in the IC chip 6234, if the surface sheet 6210a and support sheets 

6220a, 6220b are cut through perforations 6205, 6225a, 6225b, this causes 

s the connection substrate 6270 of the audio information recording/reproducing 

section 6230 to be cut, which in tum disconnects the wiring patterns 6271a, 

6271 b formed on the connection substrate 6270. Jn the areas of the 

connection substrate 6270 facing the perforations 6205, 6225a, 6225b, 

notches 6272 are formed in a shape that does not impair the connection 

10 condition of the wiring pattern 6271, and since the line width of the area of 

the wiring patterns 6271a, 6271b facing the perforations 6205, 6225a, 6225b 

is narrow, when the surface sheet 621 Oa and support sheets 6220a, 6220b 

are cut through the perforations 6205, 6225a, 6225b, these sheets can be 

easily cut through the perfcratlons 6205, 6225a, 6225b. 

15 When the surface sheet 6210a and support sheets 6220a, 6220b are 

cut info two areas through the perforations 6205, 6225a, 6225b, the 

connection substrate 6270 is cut and the wiring patterns 6271a, 6271b 

formed on the connection substrate 6270 are thereby cut and tha switch 

6233b operated to record audio Information input through the audio 

20 information input/output section 6240 in the IC chip 6234 is separated from 

the IC chip 6234 and paper ballenas 6231. 

Then, of the label 6201 whose surface shea! 6210a and support 

sheets 6220a, 6220b are cut through the perfcrations 6205, 6225a, 6225b, 

the side on which the IC chip 6234 and paper batteries 6231 are sandwiched 

2 s is pasted to an object and this object is supplied to the destination of the label 

6201. In this case. since the recording button 6203b does not exist on the 
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label 6201 pasted to the object, no audio lnfonnation Is recorded in the IC 

chip6234. 

Furthermore, when the receiver of the label 6201 presses the switch 

6233a through the playback button 6203a, audio information recorded in the 

5 memory area of the IC chip 6234 Is output through the audio information 

input/output section 6240. 

As in the case of the pressing of the switch 6233b through the 

aforementioned recording button 6203b, when the switch 6233a is not 

pressed through the playback button 6203a, the wiring pattern 6237a formed 

1 o on the audio substrate 6232 and the wiring pattern 6237b are not electrically 

connected, and therefore the port tenninal of the port terminals of the IC chip 

6234 connected to the wiring pattern 6237b, that is, the port terminal to which 

an instruction signal for outputting audio infonnation recorded in the memory 

area of the IC chip 6234 is input is left open, and the audio infonnation 

15 recorded in the memory area of the IC chip 6234 is not output. 

On the other hand. when the switch 6233a is pressed through the 

playback button 6203a, the wiring pattern 6237a formed on the audio 

substrate 6232 and wiring pattern 6237b are electrically connected through a 

conductive agent (not shown) applied to the back of the switch 6233a. 

2 c Since the wiring pattem 6237 a is connected to the positive electrode of the 

paper batteries 6231, the port tenninal connected to the wiring pattem 6237b, 

that is. the port tenninal to which an instruction signal for outputting audio 

information recorded in the memory area of the IC chip 6234 is input 

becomes the power supply potential, and the audio information recorded In 

2 5 the memory area of the IC chip 6234 is thereby output through the audio 

information input/output section 6240. Thus, pressing the switch 6233a 
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through the playback button 6203a causes the audio infonnation recorded in 

the IC chip 6234 to be output through the audio information input/output 

section 6240. 

As described above, this embodiment dces net apply any adhesive to 

5 the surface of pasting to an object in the area of the support sheet 621 Ob of 

the two support sheets 6210a, 6210b, which becomes the side to be pasted 

to the object, cut through the perioration 6225 and net pested to the object, 

and can thereby prevent mistaken pesting of the area which should be 

separated before being pasted to the object. 

10 The labels 6001,6101, 6201 shown in the above described fifteenth to 

seventeenth embodiments can be used pested to a mediCine bag, for 

example. 

The invention shown In the above described fifteenth to seventeenth 

embodiments is a label pastable to an object constructed in such a way that 

15 audio information is recorded in sheet-like audio information 

recording/reproducing means sandwiched between two sheet base materials 

and the recorded audio information can be reproduced, and therefore when 

the label in which information to be transmitted Is recorded as audio 

information is pasted to the object and this object is delivered to the 

2 o destination of the audio information, " is possible to transmit desired 

informa~on to the able-bodied and the visually handicapped alike. 

Furthermore. wlhen two sheet base materials are made separable into 

two areas and the audio information recording/reproducing means is 

sandwiched between two sheet base materials so that the wiring for 

2 5 recording audio information spans the two areas, if audio information is 

recorded in the audio information recording/reproducing means and then two 
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sheet base materials are separated into two areas when this label is pasted 

to the object, the wiring for recording the audio information Is disconnected 

and II Is thereby possible to prevent the audio information from being 

mistakenly recorded In the label pasted to the object 

s Furthermore, when two sheet base materials are made separable into 

two areas and the audio information recording/reproducing means is 

sandwiched between two sheet base materials so that a first switch operated 

to record audio information is disposed in one of the two areas and the other 

member constituting the audio information recording/reproducing means Is 

1 o disposed in the other area, if audio information Is recorded in the audio 

information recording/reproducing means and then the two sheet base 

materials are separated into two areas when this labal is pasted to the object, 

the first switch operated to record audio information of the audio information 

recording/reproducing means is not pasted to the object, and it is thereby 

15 possible to prevent the audio information from being mistakenly recorded in 

the label pasted to the object. 

Furthermore, in the case of the structure tlhat adhesive work is not 

applied to the surface to be paated to an object of the sheet base material of 

the two sheet base materials in the area in which the first switch is 

20 sandwiched, it is possible to prevent mistaken pasting to the object in the 

area in which the first swHch is sandwiched and which should be separated 

before baing pasted to the object. 

Furthermore, in the case of the structure that the areas of the two 

sheet base materials facing the second switch operated when audio 

2 5 information recorded in the audio information recording/reproducing means is 

reproduced is made identifiable by touching from the outside, the visually 
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handicapped can recognize this second switch more easily. 

(Eighteenth embodiment) 

Fig. 53a is a plan view of an embodiment of a paper battery used for a 

power supply circuit according to an eighteenth embodiment of the present 

s Invention, Fig. 53b is a cross-sectional view along the line A-A' shown In Fig. 

53a and Fig. 53c is a cross-sectional view along the line B-B' shown in Fig. 

53a. 

As shown in Figs. 53a to 53c, the paper battery according to this 

embodiment is construoted of a positlve electrode layer 7010 made of 

: o manganese dioxide, etc., and a negative electrode layer 7020 made of zinc, 

etc., laminated together through a gel electrolytic layer 7030, a protective film 

7012 made of PET (polyethylene terephthalate), etc., and coated w~h a 

conductive ink 7011 laminated on the positive electrode layer 7010 side and 

a protective film 7022 made of PET, etc., and coated ~h a conductive ink 

15 7021 laminated on the negative electrode layer 7020 side. Furthermore, the 

protective film 7012 coated with the conductive Ink 7011 includes a 

protruding area 7013 which protrudes from the outside shape of the positive 

electrode layer 7010, the negative electrode layer 7020 and electrolytic layer 

7030, and the protective film 7022 coated with the conductive ink 7021 

2 o includes a protruding area 7023 which protrudes from the outside shape of 

the positive electrode layer 7010, negative electrode layer 7020 and 

electrolytic layer 7030, and these protruding areas 7013, 7023 protrude from 

the outside shapes of the positive electrode layer 7010, negative electrode 

layer 7020 and electrolytic layer 7030 in different areas. Here, since the 

2 5 conductive inks 7011, 7021 are coated on the positive electrode layer 7010 

side and negative electrode layer 7020 side ofthe protective films 7012, 
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7022 respectively, the surfaces of the protruding areas 7013, 7023 from 

which the conductive inks 7011, 7021 are exposed are different from each 

other. 

In the paper battery 1 structured as described above, the conductive 

s ink 7011 coated on the protective film 7012 is electncally continuous with the 

posttlve electrode layer 7010, and therefore the conductive ink 7011 in the 

protruding area 7013 constitutes a positive electrode and the conductive ink 

7021 coaled on the protective film 7022 is electrically continuous wtth the 

negative electrode layer 7020, and therefore the conductive ink 7021 in the 

10 protruding area 7023 constitutes a negative electrode. 

The power supply circuit using the above described paper battery 

7001 will be explained below. 

Fig. 54a illustrates a structure of the surface of an embodiment of a 

sheet-like circuit substrate on which the paper battery 7001 shown in Figs. 

15 53a to 53c is mounted, on which the paper battery 7001 is mounted, Fig. 54b 

illustrates a structure of the surface oppostte to the surface shown in Fig. 54a. 

Furthermore, Fig. 55a illustrates a structure of the surface of a power supply 

circutt wtth the paper battery 7001 shown in Figs. 53a to 53c mounted on the 

circuit substrate shown In Figs. 54a, 54b, on which the paper batiery 7001 is 

20 mounted and Fig. 55b illustrates a structure of the surface opposrre to the 

surface shown in Fig. 55a. 

As shown In Figs. 54a, 54b, a land 7003a to be a first conductive area 

is formed on the surface of the substrate 7002 and a land 7003b to be a 

second conductive area is formed on the back of the substrate 7002 and a 

2 5 catoulation circuit 7005 is mounted on lhe surface on which the land 7003a is 

formed In such a way that the calculation circurr 7005 is connected to the 
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lands 7003a, 7003b. The land 7003b formed on the side opposite to the 

side on which the calculation circuit 7005 is mounted is connected to the 

calculation circuit 7005 through a through hole 7006. Furthermore, the 

substrate 7002 Is provided with a notch 7004 into which the protruding area 

5 7023 of the paper battery 7001 fits when the paper battery 7001 Is mounted 

on the surface of the substrate 7002 on which the calculation clrcuH 7005 Is 

mounted. 

When the paper battery 7001 shown in Figs. 53a, 53b is mounted on 

the circuit substrate structured as described above, the paper battery 7001 is 

1 o mounted in such a way that the protruding area 7013 of the paper battery 

7001 contacts the land 7003a formed on the surface of the substrate 7002 on 

which the calculation circuit 7005 is mounted and the protruding area 7013 

and land 7003a are bonded together using a conductive material, for 

example, ACF (anisotropic/conductive film), ACP (anisotropic/conductive 

15 adhesive) or silver paste, etc. Furthermore, In this case, the protruding area 

7023 of the paper battery 1 penetrates into the surface opposite to the 

surface on which the calculation circuit 7005 is mounted through the notch 4 

provided on the substrate 7002 and contacts the land 7003b and the 

protruding area 7023 and the land 7003b are bonded together using a 

20 conductive material such as ACF, ACP or silver paste. Here. the surface of 

the protruding area 7013 which contacts the land 7003a is coated with the 

conductive Ink 7011 which is electrically continuous wHh the posillve 

electrode layer 7010 ofthe paper battery 7001, and therefore when the 

protruding area 7013 and the land 7003a are bonded together, the positive 

2 5 electrode layer 7010 of the paper battery 7001 is electrically connected with 

the land 7003a. Furthermore. the surface of the protruding area 7023 which 
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contacts the land 700b is coated with the conductive ink 7021 which is 

electrically continuous with the negative electrode layer 7020 of the paper 

battery 7001, and therefore when the protruding area 7023 and the land 

7003b are bonded together, the negative electrode layer 7020 of the paper 

5 battery 7001 is electrically connected with the land 7003b. In this way, the 

paper battery 7001 and lands 7003a, 7003b form a power supply circuit for 

supplying power to the calculation circuit 7005. 

A method of manufacturing the above described power supply circuit 

will ba explained below. 

10 Fig. 56a to 55d illustrate the method of manufacturing the power 

supply circuH shown in Figs. 55a, 55b. 

First, as shown in Fig. 56a, when a plurality of substrates 7002 are 

arranged, lands 7003a, 7003b are fonmed on each substrate 7002 and 

further a calculation circuit 7005 is mounted so as to ba connected to the 

15 land 7003a, 7003b as shown in Fig. 56b. 

Next, lands 7003a, 7003b are fonmed as shown in Fig. 56c and the 

circuit substrates on which the calculation circuits 7005 are mounted are 

separated into individual pieces. In this case, notches 7004 are fonmed in 

the substrates 7002 simultaneously with the separation of the circuit 

2 o substrates, and therefore there is no need to provide an additional step of 

fonmlng the notches 7004. 

Then, as shown in Fig. 56d, the paper battery 7001 is mounted on 

each circuit substrate in a state of individual pieces and the lands 7003a, 

7003b and the protruding areas 7013, 7023 of the paper battery 7001 are 

2 5 bonded together. 

(Nineteenth embodiment) 
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Fig. 57 a illustrates a structure of the surface of an embodiment of a 

sheet-like circuit substrate on which the paper battery 7001 shown in Figs. 

53a to 53c is mounted. on which the paper battery 7001 is mounted and Fig. 

57b illustrates a structure of the surface opposite to the surface shown in Fig. 

5 57 a. Furthermore, Fig. 58a illustrates a structure of the surface of a power 

supply circuit with the power battery 7001 shown in Figs. 53a to 53c mounted 

on the circuit substrate shown In Figs. 57a to 57 d. on which the paper battery 

7001 is mounted and Fig. 58b illustrates a structure of the surface oppos~e to 

the surface shown in Fig. 58a. 

10 As shown in Figs. 57 a, 57b, in the circuit substrate of this embodiment. 

three lands 71 03a which constitute a first conductive area are formed on the 

surface of a substrate 7102 and three lands 71 03b which constitute a second 

conductive area are formed on the back ofthe substrate 7102, and a 

calculation circuit 7105 is mounted on the side on which the lands 7103a are 

15 formed so as to be connected to each of these three lands 71 03a and three 

lands 71 03b. Of the three lands 71 03a, tha land 71 03a formed in the area 

nearest to the calculation circuit 7105 is connected to the calculation circuit 

7105 and of the three lands 7103b, tha land 7103bformed in the area 

farthest from the calculation circuit 7105 is connected to the calculation circuit 

20 7105 through a through hole 7106. Furthermore, of the lands 7103a, the 

land 7103a formed in the area farthest from the calculation circuit 7105 is 

electrically continuous with the back of the substrate 7102 through the 

through hole 7106 and connected to the land 7103b out of the three lands 

7103b formed In the area second farthest from the calculation circuit 7105, 

25 and the land 7103a out of the lands 7103a formed in the araa second farthest 

from the calculation circuit 7105 is electrically continuous with the baCk of the 
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substrate 7102 through the through hole 7106 and connected to the land 

71 03b out of the three lands 71 03b formed in the area nearest to the 

calculation circuit 7105. Furthermore, the substrate 7102 is provided with 

three notches 7104 so that when the three paper batteries 7001 are mounted 

5 on the surface of the substrate 7102 on which the calculation circuit 7105 is 

mounted, protruding areas 7023 of three paper batteries 7001 fit in. 

Furthermore, the pitch of the three lands 7103a, 7103b is half the length of 

the paper battery 7001 mounted on the substrate 7102 excluding the 

protruding areas 7013, 7023 in the length direction in which the protruding 

1 o areas 7013, 7023 are provided. In this way, when a plurality of paper 

batteries 7001 are mounted on the circuit substrate so as to be connected to 

the lands 71 03a, 71 03b, the plurality of paper batteries 7001 are overlapped 

with one another in an imbricate structure. Furthermore, in the overlapped 

area, only two neighboring paper batteries 7001 are overlapped with each 

15 other. In this way, adopting the structure with parts of a plurality of paper 

batteries 7001 overlapping with one another can reduce the area of the 

circuit substrate and realize a cost reduction, and as in the case of this 

embodiment adopting the structure that only two neighboring paper batteries 

7001 overlap with each other can considerably reduce the thickness of the 

2 o overlapped areas of the paper batteries 7001. 

When three paper batteries 7001 shown in Figs. 53a to 53c are 

mounted in the circuit substrates structured as described above, the paper 

batteries 7001 are mounted in such a way that the protruding areas 7013 of 

the three paper batteries 7001 contact the lands 71 03a formed on the 

2 5 surface on which the calculation circuit 71 05 of the substrate 7102 is 

mounted, and the three protruding areas 7013 and lands 71 03a are bonded 
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together using a conductive material such as ACF, ACP or silver paste. 

Furthermore, In this case, the protruding areas 7023 of the three paper 

batteries 7001 penetrate Into the surface opposite to the surface on which the 

calculation circuit 7105 is mounted through the notch 7104 provided on the 

5 substrate 7102, contact the lands 7103b and the three protruding areas 7023 

and lands 7103b are bonded together using a conductive material such as 

ACF, ACP or silver paste. Mounting of the three paper batteries 1 on the 

substrate 7102 and bonding of the protruding areas 7013 and lands 7103a 

are carried out sequentially starting from the area farthest from the 

10 calculation circuit 7105. Here, the surface on which the protruding areas 

7013 contact the lands 7103a Is coated with the conductive ink 7011 which is 

electrically continuous with the positive electrode layer 7010 of the paper 

batteries 7001, and therefore when the protruding areas 7013 and lands 

7103a are bonded together, the positive electrode layer 7010 of the paper 

15 batteries 7001 and land 7103a are electrically connected. Furthermore, the 

surface on which the protruding areas 7023 contact the lands 71 03b is 

coated with the conductive ink 7021 which is electrically continuous with the 

negative electrode layer 7020 of the paper batteries 7001, and therefore 

when the protruding areas 7023 and lands 7103b are bonded together, the 

2C negative electrode layer 7020 of the paper batteries 7001 and land 7103b are 

electrically connected. Furthermore, of the lands 7103a, the land 7103a is 

in the area farthest from the calculation circuit 7105 becomes electrically 

continuous with the back of the substrate 7102 through the through hole 

7106, connected to the land 7103b of the three lands 7103b formed in the 

25 area second farthest from the calculation circuit 7105, and further the land 

7103a formed in the area second farthest from the calculation circuit 7105 is 
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electrically continuous with the back of the substrate 7102 through the 

through hole 7106 and connected with the land 7103b ofthe three lands 

7103a formed In the area nearest from the calculation circuit 7105, and 

therefore when three paper batteries 7001 are mounted on the substrate 

5 7102 so as to be connected to the lands 71 03a, 71 03b, these three paper 

batteries 7001 are connected in series, and the three paper batteries 7001 

connected in series and lands 7103a, 7103b form a power supply circuit for 

supplying power to the calculation circuit 7105. 

In the above described eighteenth embodiment, the protruding areas 

1 o 7023 of the paper batteries 7001 penetrate into the opposite surface of the 

circuit substrate through the notch 7004 provided on the circuit substrate and 

connected to the lands 7003b, but it is also possible to construct the power 

supply section, as in the case of the paper battery 7001 of the three paper 

batteries 7001 farthest from the calculation circuit 7105 shown in the 

15 nineteenth embodiment, with only the protruding area 7023 penetrated into 

the surface opposite to the circuit substrate at an end of the circuit substrate 

and at least one paper battery 7001 connected to the land 7103b. 

(Twentieth embodiment) 

Fig. 59a is a plan view of an embodiment of a paper battery used for a 

2 o power supply circuit according to a twentieth embodiment of the present 

invention, Fig. 59b is a cross-sectional view along the line A-A' shown in Fig. 

59a and Fig. 59c is a cross-sectional view along the line B-8' shown in Fig. 

59a. 

As shown in Figs. 59a to 59c, in the paper battery in this embodiment, 

25 a positive electrode layer 7210 made of manganese dioxide, etc., and a 

negative electrode layer 7220 made of zinc, etc., are laminated together 
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through a gel electrolytic layer 7230, and a protective film 7212 made of PET, 

etc., is laminated on the positive electrode layer 7210 side and a protective 

film 7222 made of PET, etc., is laminated on the negative electrode layer 

7220 side. Parts of the protective films 7212, 7222 are removed, which 

5 constitute exposed areas 7213, 7223 from which parts of the positive 

electrode layer 7210 and negative electrode layer 7220 are exposed on 

different surfaces. 

In the paper battery 7201 structured as described above, the exposed 

area 7213 from which the positive electrode layer 7210 is exposed 

1 o constitutes a positive electrode and the exposed area 7223 from which the 

negative electrode layer 7220 is exposed constitutes a negative electrode. 

A power supply circuit using the above described paper battery 7201 

will be explained below. 

Fig. 60a illustrates a structure of the surface of an embodiment of a 

15 sheet-like circuit substrate on which the paper battery 7201 shown In Figs. 

59a to 59c Is mounted, on which the paper battery 7201 is mounted, Fig. 60b 

illustrates a structure of the surface opposite to the surface shown in Fig. 60a. 

Furthermore, Fig. 61 a illustrates a structure of the surface of a power supply 

circuit with the paper battery 7201 shown in Figs. 59a to 59c mounted on the 

2 o circuit substrate shown In Figs. 60a, 60b, on which the paper battery 7201 is 

mounted and Fig. 61 b illustrates a structure of the surface opposite to the 

surface shown in Fig. 61 a. 

As shown in Figs. 60a, 60b, In the circuit substrate in this embodiment, 

a land 7203a which constitutes a first conductive area is formed on the 

2 5 surface of the substrate 7202, a land 7203b which constitutes a second 

conductive area is formed on the back of the substrate 7202 and a 
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calculation circuit 7205 is mounted on the surface on which the land 7203a is 

formed so as to be connected to these lands 7203a, 7203b. The land 

7203b formed on the surface opposite to the surface on which the calculation 

circuit 7205 is mounted is connected to the calculation circuit 7205 through a 

5 through hole 7206. Furthermore, the substrate 7202 is provided with a 

notch 7204 into which the exposed area 7223 of the paper battery 7201 fits 

when the paper battery 7201 is mounted on the surface on which the 

calculation circuit 7205 of the substrate 7202 is mounted. 

When the paper battery 7201 shown in Figs. 59a to 59c is mounted on 

10 the circuit substrate structured in this way, the paper battery 7201 is mounted 

in such a way that the exposed area 7213 of the paper battery 7201 contacts 

the land 7203a formed on the surface of the substrate 7202 on which the 

calculation circuit 7205 is mounted and the exposed area 7213 and land 

7203a are bonded together using, for example, a conductive material such as 

15 ACF, ACP or silver paste. Furthermore, in this case, the exposed area 7223 

of the paper battery 7201 penetrates into the surface opposite to the surface 

on which the calculation circuit 7205 is mounted through the notch 7204 

provided on the substrate 7202, contacts the land 7203b and the exposed 

area 7223 and the land 7203b are bonded together using a conductive 

20 material such as ACF, ACP or silver paste. Here, since the positive 

electrode layer 721 0 of the paper battery 7201 is exposed on the surface of 

the exposed area 7213 contacting the land 7203a, when the exposed area 

7213 and land 7203a are bonded together, the positive electrode layer 7210 

of the paper battery 7201 and the land 7203a are electrically connected. 

2 5 Furthermore, since the negative electrode layer 7220 of the paper batteries 

7201 is exposed on the surface of the exposed area 7223 contacting the land 
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7203b, when the exposed area 7223 and land 7203b are bonded together, 

the negative electrode layer 7220 of the paper battery 7201 and land 7203b 

are electrically connected. In this way, the paper battery 7201 and lands 

7203a, 7203b form a power supply circuit for supplying power to the 

5 calculation circuit 7205. 

The present invention shown in the above described eighteenth to 

twentieth embodiments is a power supply circuit comprising a paper battery 

made up of a positive electrode and a negative electrode laminated together 

through an electrolytic layer, with the positive electrodes and negative 

1 o electrodes exposed from different surfaces, connected to a sheet-like circuit 

substrate on which conductive areas for connections with the electrodes are 

formed, having a structure that a first conductive area to be connected to one 

of the positive electrode and negative electrode and a second conductive 

area to be connected to the other electrode of the positive electrode and 

15 negative electrode are formed on different surfaces, the paper battery is 

mounted on the surface provided with the first conductive area so that one 

electrode is connected to the first conductive area and the other electrode is 

connected to the second conductive area, and therefore it is possible to form 

a power supply circuit without increasing the resistance between the paper 

20 battery and the circuit substrate and without folding the paper battery. 

Furthermore, in the case of the structure that the circuit substrate 

includes a notch so that the other electrode penetrates from the front into the 

back of the circuit substrate and the other electrode of the paper battery 

penetrates into the side on which the second conductive area is formed 

25 through the notch and connected to the second conductive area, it is possible 

to allow the other electrode of the paper battery to penetrate into the other 
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side of the circuit substrate through the notch and connect to the second 

conductive area even when the paper battery is mounted at any place other 

than the end of the circuit substrate and this does not limit the area of the 

circuit substrate in which the paper battery Is mounted. 

5 Furthermore, in the case of the structure that when a plurality of sets 

of first and second conductive areas are formed on the circuit substrate and 

as many paper batteries as the sets of first and second conductive areas are 

mounted so as to be connected to a plurality of first and second conductive 

areas, the plurality of first and second conductive areas are connected so 

1 o that a plurality of paper batteries are connected in series, it is possible to 

form a power supply circuit with a plurality of paper batteries connected in 

series. 

Furthermore, in the case of the structure that when the first and 

second conductive areas are mounted on the circuit substrate so that a 

15 plurality of paper batteries are connected to a plurality of first and second 

conductive areas, at least parts of the plurality of paper batteries overlap with 

one another, it is possible to reduce the area of the circuit substrate on which 

the plurality of paper batteries are mounted and realize a cost reduction. 

(Twenty-first embodiment) 

20 Fig. 62a is a plan view of an embodiment of a paper battery used for a 

power supply circuit manufactured using a method of manufacturing a power 

supply circuit according to a twenty-first embodiment of the present Invention, 

Fig. 62b is a cross-sectional view along the line A-A' shown In Fig. 62a and 

Fig. 62c is a cross-sectional view along the line B-B' shown in Fig. 62a. 

25 As shown in Figs. 62a to 62c, the paper battery in this embodiment is 

constructed in such a way that a positive electrode layer 8010 made of 
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manganese dioxide, etc., and a negative electrode layer 8020 made of zinc, 

etc., are laminated together through a gel electrolytic layer 8030, a protective 

film 8012 made of PET (polyethylene terephthalate), etc., coated with a 

conductive ink 8011 is laminated on the positive electrode layer 8010 side, 

5 and a protective film 8022 made of PET, etc., coated with a conductive ink 

8021 is laminated on the negative electrode layer 8020 side. Furthermore, 

the protective film 8012 coated with the conductive ink 8011 includes a 

protruding area 8013 protruding from the outside shapes of the positive 

electrode layer 8010, negative electrode layer 8020 and electrolytic layer 

1 0 8030, the protective film 8022 coated with the conductive ink 8021 includes a 

protruding area 8023 protruding from the outside shapes of the positive 

electrode layer 8010, negative electrode layer 8020 and electrolytic layer 

8030 and these protruding areas 8013, 8023 protrude from the outside 

shapes of the positive electrode layer 8010, negative electrode layer 8020 

15 and electrolytic layer 8030 in different areas. Since the conductive inks 

8011, 8021 are coated on the protective films 8012, 8022 on the positive 

electrode layer 801 0 side and negative electrode layer 8020 side, 

respectively, the surfaces from which the conductive inks 8011, 8021 are 

exposed in the protruding areas 8013, 8023 are different surfaces. 

20 Furthermore, in the protective films 8012, 8022, there are areas in which the 

protective films 8012, 8022 are exposed without the conductive Inks 8011, 

8021 being applied on the surfaces coated with the conductive inks 8011, 

8021 in the protruding areas 8013, 8023. 

In the paper battery 8001 structured as described above, since the 

25 conductive ink 8011 applied to the protective film 8012 is electrically 

continuous with the positive electrode layer 8010, the conductive ink 8011 of 
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the protruding area 8013 constitutes a positive electrode and since the 

conductive ink 8021 applied to the protective film 8022 is electrically 

continuous with the negative electrode layer 8020, the conductive ink 8021 of 

the protruding area 8023 constitutes a negative electrode. 

5 Fig. 63 illustrates the three paper batteries 8001 shown in Figs. 62a to 

62c connected in series. 

As shown in Fig. 63, the three paper batteries 8001 a to 8001 c are 

connected by superimposing the paper battery 8001a on the paper battery 

8001 b and bonding them together so that the conductive ink 8021 in the 

10 protruding area 8023 of the paper battery 8001a faces the conductive ink 

8011 in the protruding area 8013 ofthe paper battery 8001b, and by 

superimposing the paper battery 8001 b on the paper battery 8001 c and 

bonding them together so that the conductive ink 8021 in the protruding area 

8023 of the paper battery 8001 b faces the conductive ink 8011 in the 

15 protruding area 8013 of the paper battery 8001 c. In this way, the three 

paper batteries 8001a to 8001c are connected in series so that the 

conductive ink 8011 in the protruding area 13 of the paper battery 8001 a 

constitutes a positive electrode and the conductive ink 8021 in the protruding 

area 8023 of the paper battery 8001 c constitutes a negative electrode. 

2 o A power supply circuit using the above described paper battery 8001 

will be explained below. 

Fig. 64a illustrates a structure of one surface of an embodiment of a 

sheet-like circuit substrate used for a power supply circuit manufactured 

using a method of manufacturing a power supply circuit according to a 

25 twenty-first embodiment of the present invention and Fig. 64b illustrates a 

structure of the other surface of the circuit substrate shown in Fig. 64a. 
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Furthermore, Fig. 65a illustrates a structure of one surface of the power 

supply circuit with the paper batteries 8001 a to 8001 c shown in Fig. 63 

mounted on the circuit substrate shown in Figs. 64a, 64b and Fig. 65b 

illustrates a structure of the other surface of the power supply circuit shown in 

5 Fig. 65a. 

As shown in Figs. 64a, 64b, in the circuit substrate in this embodiment, 

on one surface of a sheet-like substrate 8032 made of resin such as PET, a 

calculation element 8034 is mounted and a land 8031a which constitutes a 

connection terminal for connecting the conductive ink 8011 in the protruding 

1 o area 8013 which becomes the positive electrode of the paper battery 8001 a 

shown in Fig. 63 is formed, and on the other surface of the substrate 8032, a 

land 8031 b which is a connection terminal for connecting the conductive ink 

8021 in the protruding area 8023 which becomes the negative electrode of 

the paper battery 8001c shown in Fig. 63 is formed, the calculation element 

15 8034 and land 8031a are connected through the wiring pattern 8037a, and 

the calculation element 8034 and land 8031b are connected through a 

through hole 8036 and a wiring pattern 8037b. Furthermore, a plurality of 

fine holes 8033a, 8033b are formed in the respective areas in which the 

lands 8031a, 8031b are formed. 

20 When the paper batteries 8001a to 8001c shown in Fig. 63 are 

mounted on the circuit substrate structured in this way, as shown in Figs. 65a, 

65b, the paper batteries 8001a to 8001c are mounted on the circuit substrate 

so that the conductive ink 8011 in the protruding area 8013 which becomes 

the positive electrode of the paper battery 8001 a contacts the land 8031 a 

2 5 and the conductive ink 8021 in the protruding area 8023 which becomes the 

negative electrode of the paper battery 8001c contacts the land 8031b, the 
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protruding area 8013 of the paper battery 8001a and the land 8031a are 

bonded through ultrasonic bonding and the protruding area 8023 of the paper 

battery 8001 c and the land 8031 b are bonded through ultrasonic bonding. 

Here, since the conductive ink 8011 in the protruding area 8013 of the paper 

5 battery 8001a which contacts the land 8031a is connected to the positive 

electrode layer 8010 of the paper battery 8001a, If the protruding area 8013 

of the paper battery 8001 a and land 8031 a are bonded together, the positive 

electrode layer 8010 of the paper battery 8001 a and the land 8031 a are 

electrically connected. Furthermore, since the conductive ink 8021 in the 

1 o protruding area 8023 of the paper battery 8001 c which contacts the land 

8031 b is connected to the negative electrode layer 8020 of the paper battery 

8001 c, if the protruding area 8023 of the paper battery 8001 c and the land 

8031 b are bonded together, the negative electrode layer 8020 of the paper 

battery 8001 c and land 8031 b are electrically connected. In this way, the 

15 paper battery 8001a to 8001c connected in series and the lands 8031a, 

8031 b form a power supply circuit for supplying power to the calculation 

element 8034. 

A method of manufacturing the above described power supply circuit 

will be explained below. 

2 o Figs. 66a to 66e illustrate a method of manufacturing the power 

supply circuit shown In Figs. 65a, 65b. Figs. 66a to 66e illustrate only one 

surface of the power supply circuit shown in Figs. 65a, 65b, but the other 

surface will also follow the explanations below. 

First, as shown in Fig. 66a, a land 8031a and a wiring pattern 8037a 

2 5 to be connected to this land 8031 a are formed on one surface of the sheet­

like substrate 8032 made of resin such as PET and a land 8031b and a 
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wiring pattern 8037b to be connected to this land 8031b are formed on the 

other surface of the substrate 8032. Furthermore, a through hole 8036 is 

also formed on the substrate 8032. The lands 8031a, 8031b, wiring 

patterns 8037a, 8037b and through hole 8036 may be made of copper and 

5 formed through etching, for example. 

Next, as shown in Fig. 66b, a plurality of holes 8033a, 8033b of 

approximately 0.5 to 2 mm in diameter penetrating from front to back of the 

substrate 8032 are formed on the respective areas of the substrate 8032 in 

which the lands 8031a and 8031b are formed. The holes 8033a, 8033b 

1 o may also be formed simultaneously in the step of forming the through hole 

8036 on the substrate 8032. 

Next, as shown in Fig. 66c, a calculation element 8034 is mounted on 

the substrate 8032 so that the wiring pattern 8037a and through hole 8036 

are connected. 

15 Furthermore, as shown in Fig. 63, the paper battery 8001a is 

superimposed on the paper battery 8001 b so that the conductive ink 8021 in 

the protruding area 8023 of the paper battery 8001 a faces the conductive ink 

8011 in the protruding area 8013 of the paper battery 8001b, and the paper 

battery 8001 b is superimposed on the paper battery 8001 c so that the 

2 o conductive ink 8021 in the protruding area 8023 of the paper battery 8001 b 

faces the conductive ink 8011 in the protruding area 8013 of the paper 

battery 8001 c, and the superimposed areas are subjected to ultrasonic 

vibration in this condition. Then, the conductive ink 8021 in the protruding 

area 8023 of the paper battery 8001 a and the conductive ink 8011 in the 

2 5 protruding area 8013 of the paper battery 8001 b are melted by this vibration 

and the protruding area 8023 of the paper battery 8001 a and the protruding 
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area 8013 of the paper battery 8001 b are bonded by ultrasonic bonding, and 

the conductive ink 8021 in the protruding area 8023 of the paper battery 

8001 b and the conductive ink 8011 in the protruding area 8013 of the paper 

battery 8001 c are melted by this vibration, and the protruding area 8023 of 

5 the paper battery 8001 b and the protruding area 8013 of the paper battery 

8001c are bonded by ultrasonic bonding. In this way, as shown in Fig. 66d, 

the three paper batteries 8001 a to 8001 c are connected in series. 

Furthermore, in this case, the protective film 8022 exposed in the protruding 

area 8023 of the paper battery 8001 a and the protective film 8012 exposed In 

1 o the protruding area 8013 of the paper battery 8001 bare melted, these are 

also bonded through ultrasonic bonding, and the protective film 8022 

exposed in the protruding area 8023 of the paper battery 8001 b and the 

protective film 8012 exposed in the protruding area 8013 of the paper battery 

8001c are melted and these are also bonded through ultrasonic bonding. 

15 In this embodiment, on the surface ofthe protruding areas 8013, 8023 

coated with the conductive inks 8011, 8021, there are areas in which the 

conductive inks 8011, 8021 are not-coated and the protective films 8012, 

8022 are exposed and the protective films 8012, 8022 are bonded through 

ultrasonic bonding in these areas, but it is also possible to adopt a structure 

2 o with the conductive ink 8011 coated on the entire surface of one side of the 

protective film 8012 and the conductive ink 8021 coated on the entire surface 

of one side of the protective film 8022. In that case, if ultrasonic vibration is 

applied as described above, only through the melting of the conductive ink 

8021 in the protruding area 8023 of the paper battery 8001 a and the 

2 5 conductive ink 8011 in the protruding area 8013 of the paper battery 8001 b, 

the protruding area 8023 of the paper battery 8001 a and the protruding area 
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8013 of the paper battery 8001 b are bonded together through ultrasonic 

bonding. Furthennore, likewise, only through the melting of the conductive 

ink 8021 in the protruding area 8023 of the paper battery 8001 b and the 

conductive ink 8011 in the protruding area 8013 of the paper battery 8001 c, 

5 the protruding area 8023 of the paper battery 8001 b and the protruding area 

8013 of the paper battery 8001 c are bonded together through ultrasonic 

bonding. 

Then, the paper batteries 8001 a to 8001 c connected in series are 

mounted on the substrate 8032 so that the conductive ink 8011 in the 

10 protruding area 8013 of the paper battery 8001a faces the land 8031a ofthe 

substrate 8032 and the conductive ink 8021 in the protruding area 8023 of 

the paper battery 8001c faces the land 8031b of the substrate 8032 and 

ultrasonic vibration is applied to the mutually facing parts in this condition. 

Then, as shown in Fig. 66e, the conductive ink 8011 in the protruding area 

15 8013 of the paper battery 8001a is melted by this vibration and the protruding 

area 8013 of the paper battery 8001a and the land 8031a are bonded 

together through ultrasonic bonding. Furthennore, the conductive ink 8021 

in the protruding area 8023 of the paper battery 8001 c is also melted through 

this vibration and the protruding area 8023 of the paper battery 8001 c and 

20 the land 8031 b are bonded together through ultrasonic bonding. In this way, 

the paper batteries 8001a to 8001c connected in series and the lands 8031a, 

8031b are electrically connected, and the paper batteries 8001a to 8001c 

and lands 8031 a, 8031 b form a power supply circuit for supplying power to 

the calculation element 8034. In this case, the conductive ink 8011 melted 

2 5 through ultrasonic vibration is flown into the hole 8033a fonned in the land 

8031a and the conductive ink 8021 melted through ultrasonic vibration is 
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flown Into the hole 8033b formed in the land 8031 b. 

Fig. 67 illustrates a connection state between the substrate 8032 of 

the power supply circuit and the paper batteries 8001a to 8001c 

manufactured using the manufacturing method shown in Figs. 66a to 66e 

5 and shows a cross-sectional view along the line A-A' shown in Fig. 66e. 

As shown in Fig. 67, the conductive inks 8011, 8021 melted through 

ultrasonic vibration are flown into the holes 8033a, 8033b formed In the lands 

8031a, 8031b. The protruding area 8013 of the paper battery 8001a and 

the land 8031 a, and the protruding area 8023 of the paper battery 8001 c and 

1 o the land 8031 b bonded together through ultrasonic bonding In this way are 

also bonded together in the holes 8033a, 8033b, which increases the bonded 

area and Increases the bonding force. 

In this embodiment, the holes 8033a, 8033b penetrating from front to 

back ofthe substrate 8032 are formed in the lands 8031a, 8031b respectively, 

15 but the holes 8033a, 8033b need not always penetrate if they allow the 

conductive inks 8011, 8021 melted through ultrasonic vibration to flow into 

the respective holes and they may also be grooves Instead of holes. 

Furthermore, it is also possible to apply work to coarsen the surfaces of the 

lands 8031a, 8031b. 

20 (Twenty-second embodiment) 

Fig. 68a illustrates a structure of one surface of a sheet-like circuit 

substrate used for a power supply circuit manufactured using a method of 

manufacturing a power supply circuit according to a twenty-second 

embodiment of the present invention and Fig. 68b illustrates a structure of 

2 5 the other surface of the circuit substrate shown in Fig. 68a. Furthermore, 

Fig. 69a illustrates a structure of one surface of the power supply circuit with 
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the paper batteries 8001 a to 8001 c shown in Fig. 63 mounted on the circuit 

substrate shown in Figs. 68a, 68b and Fig. 69b illustrates a structure of the 

other surface of the power supply circuit shown in Fig. 69a. 

As shown in Figs. 68a, 68b, in the circuit substrate in this embodiment, 

5 on one surface of a sheet-like substrate 8132 made of resin such as PET, a 

calculation element 8134 is mounted, a land 8131 a which constitutes a 

connection terminal for connecting a conductive ink 8011 in a protruding area 

8013 which becomes the positive electrode of the paper battery 8001 a 

shown in Fig. 63 is formed, and on the other surface of the substrate 8132, a 

1 o land 8131 b which constitutes a connection terminal for connecting a 

conductive ink 8021 in a protruding area 8023 which becomes the negative 

electrode of the paper battery 8001c shown in Fig. 63 is formed, the 

calculation element 8134 and land 8131a are connected through the wiring 

pattern 8137a and the calculation element 8134 and land 8131b are 

15 connected through the through hole 8136 and wiring pattern 8137b. Here, 

according to this embodiment, the lands 8131a, 8131b are shaped so that 

when the paper batteries 8001a to 8001c are mounted on the substrate 8132 

in such a way that the protruding area 8013 of the paper battery 8001 a 

shown in Fig. 63 faces the land 8131a and the protruding area 8023 of the 

20 paper battery 8001c faces the land 8131b, the lands 8131a, 8131b are not 

formed in parts of the areas facing the protruding areas 8013, 8023 of the 

paper battery 8001a. 

When the paper batteries 8001a to 8001c shown in Fig. 63 are 

mounted on the circuit substrate structured in this way, the paper batteries 

25 8001a to 8001c are mounted on the circuit substrate as shown in Figs. 69a, 

69b in such a way that the conductive ink 8011 in the protruding area 8013 
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which becomes the positive electrode of the paper battery 8001 a contacts 

the land 8131a and the conductive ink 8021 in the protruding area 8023 

which becomes the negative electrode of the paper battery 8001 c contacts 

the land 8131b, the protruding area 8013 of the paper battery 8001a and land 

5 8131a are bonded together through ultrasonic bonding and the protruding 

area 8023 of the paper battery 8001c and the land 8131b are bonded 

together through ultrasonic bonding. Here, since the conductive ink 8011 in 

the protruding area 8013 of the paper battery 8001 a which contacts the land 

8131a is connected to the positive electrode layer 8010 of the paper battery 

1 o 8001 a, and therefore when the protruding area 8013 of the paper battery 

8001a and the land 8131a are bonded together, the positive electrode layer 

8010 ofthe paper battery 8001a and the land 8131a are electrically 

connected. Furthermore, since the conductive ink 8021 in the protruding 

area 8023 of the paper battery 8001 c which contacts the land 8131 b is 

15 connected to the negative electrode layer 8020 of the paper battery 8001c, 

and therefore when the protruding area 8023 of the paper battery 8001 c and 

the land 8131 bare bonded together, the negative electrode layer 8020 of the 

paper battery 8001c and the land 8131b are electrically connected. In this 

way, the paper batteries 8001a to 8001c connected in series and the lands 

20 8131a, 8131b form a power supply circuit for supplying power to the 

calculation element 8134. 

A method of manufacturing the above described power supply circuit 

will be explained below. 

Figs. 70a to 70d illustrate a method of manufacturing the power 

25 supply circuit shown in Figs. 69a, 69b. Figs. 70a to 70d illustrate only one 

surface of the power supply circuit shown in Figs. 69a, 69b, but the other 
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surface will also follow the explanations below. 

First, as shown in Fig. 70a, the land 8131a and wiring pattern 8137a 

to be connected to this land 8131a are formed on one surface of the sheet­

like substrate 8132 made of resin such as PET and the land 8131b and 

5 wiring pattern 8137b to be connected to this land 8131 b are formed on the 

other surface of the substrate 8132. This embodiment does not form the 

lands 8131a, 8131b in parts of the areas facing the protruding areas 8013, 

8023 of the paper battery 8001 a so that the protruding area 8013 of the 

paper battery 8001a faces the land 8131a and the protruding area 8023 of 

1 0 the paper battery 8001 c faces the land 8131 b when the paper batteries 

8001a to 8001c are mounted on the substrate 8132. Furthermore, the 

through hole 8136 is also formed on the substrate 8132. The lands 8131a, 

8131b, wiring patterns 8137a, 8137b and through hole 8136 may be made of 

copper and formed through etching, for example. 

15 Next, as shown in Fig. 70b, the calculation element 8134 is mounted 

on the substrate 8132 so as to be connected to the wiring pattern 8137a and 

through hole 8136. 

Furthermore, as shown in Fig. 63, the paper battery 8001a is 

superimposed on the paper battery 8001b so that the conductive ink 8021 in 

20 the protruding area 8023 of the paper battery 8001a faces the conductive ink 

8011 in the protruding area 8013 of the paper battery 8001 band the paper 

battery 8001b is superimposed on the paper battery 8001c so that the 

conductive ink 8021 in the protruding area 8023 of the paper battery 8001 b 

faces the conductive ink 8011 in the protruding area 8013 of the paper 

25 battery 8001c, and ultrasonic vibration is applied to the overlapped area in 

this condition. Then, the conductive ink 8021 in the protruding area 8023 of 
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the paper battery 8001 a and the conductive ink 8011 in the protruding area 

8013 of the paper battery 8001b are malted through this vibration, the 

protruding area 8023 of the paper battery 8001 a and the protruding area 

8013 of the paper battery 8001b are thereby bonded together through 

5 ultrasonic bonding, and furthermore, the conductive ink 8021 in the 

protruding area 8023 of the paper battery 8001 b and the conductive ink 8011 

in the protruding area 8013 of the paper battery 8001 care melted through 

this vibration and the protruding area 8023 of the paper battery 8001 b and 

the protruding area 8013 of the paper battery 8001c are thereby bonded 

1 o together through ultrasonic bonding. In this way, the three paper batteries 

8001a to 8001c are connected in series as shown in Fig. 66c. Furthermore, 

in this case, the protective film 8022 exposed in the protruding area 8023 of 

the paper battery 8001 a and the protective film 8012 exposed in the 

protruding area 8013 of the paper battery 8001 b are melted and bonded 

15 together through ultrasonic bonding, and the protective film 8022 exposed in 

the protruding area 8023 of the paper battery 8001 b and the protective film 

8012 exposed in the protruding area 8013 of the paper battery 8001 c are 

melted and bonded together through ultrasonic bonding. In this 

embodiment as well as the twenty-first embodiment, when the conductive 

20 inks 8011, 8021 are applied to the entire surfaces of the protective film 8012, 

8022, the protruding area 8023 of the paper battery 8001 a and the protruding 

area 8013 of the paper battery 8001b are bonded together through ultrasonic 

bonding by only the melting of the conductive ink 8021 of the protruding area 

8023 of the paper battery 8001 a and the conductive ink 8011 of the 

2 5 protruding area 8013 of the paper battery 8001 b and the protruding area 

8023 of the paper battery 8001 b and the protruding area 8013 of the paper 
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battery 8001 c are bonded together through ultrasonic bonding by only the 

malting of the conductive ink 8021 of the protruding area 8023 of the paper 

battery 8001 b and the conductive ink 8011 of the protruding area 8013 of the 

paper battery 8001c. 

s Then, the paper batteries 8001a to 8001c connected in series are 

mounted on the substrate 8132 in such a way that the conductive ink 8011 in 

the protruding area 8013 of the paper battery 8001 a faces the land 8131 a of 

the substrate 8132 and the conductive ink 8021 in the protruding area 8023 

of the paper battery 8001 c faces the land 8131 b of the substrate 8132 and 

10 ultrasonic vibration is applied to the areas facing each other in this condition. 

Then, as shown in Fig. 66d, the conductive ink 8011 in the protruding area 

8013 of the paper battery 8001 a is melted through this vibration and the 

protruding area 8013 of the paper battery 8001 a and the land 8131 a are 

bonded together through ultrasonic bonding. Furthermore, the conductive 

15 ink 8021 in the protruding area 8023 ofthe paper battery 8001c is also 

melted through this vibration and the protruding area 8023 of the paper 

battery 8001 c and the land 8131 b are bonded together through ultrasonic 

bonding. In this way, the paper batteries 8001 a to 8001 c connected in 

series are electrically connected to the lands 8131a, 8131b and the paper 

20 batteries 8001a to 8001c and lands 8131a, 8131b form a power supply circuit 

for supplying power to the calculation element 8134. In this case, of the 

area facing the protruding area 8013 of the paper battery 8001a, the area in 

which the land 8131a is not formed is also melted through ultrasonic vibration 

and of the area facing the protruding area 8023 of the paper battery 8001 c, 

25 the area in which the land 8131b is not formed is also melted through 

ultrasonic vibration. 
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Fig. 71 illustrates a connection state between the substrate 8132 of 

the power supply circuit manufactured using the manufacturing method 

shown in Figs. 70a to 70d and the paper batteries 8001 a to 8001 c and 

illustrates a cross-section along the line A-A' shown in Fig. 71d. 

5 As shown in Fig. 71, when ultrasonic vibration is applied to the area 

where the protruding area 8013 of the paper battery 8001 a faces the land 

8131a of the substrate 8132 and the area where the protruding area 8023 of 

the paper battery 8001c faces the land 8131b of the substrate 8132, the 

conductive ink 8011 in the protruding area 8013 of the paper battery 8001 a is 

10 melted and the substrate 8132 in the area facing this protruding area 8013 

where the land 8131 a is not formed is melted and these are bonded together. 

Likewise, the conductive ink 8021 in the protruding area 8023 of the paper 

battery 8001c is melted and the substrate 8132 in the area facing this 

protruding area 8023 where the land 8131 b is not formed is melted and these 

15 are bonded together. In this way, the bonding force between the paper 

batteries 8001a to 8001c and the substrate 8132 increases. 

Here, it is also possible to increase the bonding force between the 

paper batteries 8001 a to 8001 c and the substrate by combining the above 

described twenty-first and twenty-second embodiments. 

2 o Furthermore, the above described twenty-first and twenty-second 

embodiments construct the positive electrodes and negative electrodes in the 

protruding areas 8013,8023 of the paper batteries 8001a to 8001c by 

applying the conductive inks 8011, 8021 to the protective films 8012, 8022, 

but it is also possible to construct the positive electrodes and negative 

25 electrodes of the paper batteries 8001a to 8001c using any one of preferable 

metallic substances such as graphite, iron, nickel, titanium, copper, stainless 
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steel or a mixture of these metals. 

In the invention shown in the above described twenty-first and twenty­

second embodiments, the positive electrode and negative electrode of the 

paper battery and two connection terminals provided on the circuit substrate 

5 are electrically connected through ultrasonic bonding, and therefore when a 

power supply circuit made up of paper batteries connected on a circuit 

substrate is manufactured, it is possible to improve productivity without 

increasing the manufacturing cost. 

Furthermore, in the case of the structure including a step of forming 

1 o holes in the area of the circuit substrate in which connection terminals are 

formed, the positive electrode and negative electrode of the paper battery 

melted through ultrasonic vibration are flown into these holes, which 

increases the bonding force between the paper battery and the circuit 

substrate and improves reliability. 

15 Furthermore, in the case of the structure with no connection terminal 

formed on parts of the areas facing the positive electrode and negative 

electrode of the circuit substrate when the paper battery is mounted on the 

circuit substrate, the parts of the areas facing the positive electrode and 

negative electrode of the circuit substrate are melted through ultrasonic 

2 o vibration, causing the bonding force between the paper battery and the circuit 

substrate to increase, and it is possible to improve durability against extemal 

forces such as folding, and reliability. 

While a preferred embodiment of the present invention has been 

described in specific terms, such description is for illustrative purpose only, 

2 5 and it is to be understood that changes and variations may be made without 

departing from the spirit or scope of the following claims. 
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What is claimed is: 

1. An audio information delivery component made up of a transmitting message 

section and a reply message section connected together, comprising: 

sheet-like first audio information recording/reproducing means capable of 

recording/reproducing audio information; and 

two surface sheets which sandwich said first audio information recording/reproducing 

means, 

wherein said first audio information recording/reproducing means is sandwiched 

between said two surface sheets in such a way that wiring for recording audio 

information spans said transmitting message section and said reply message section. 

2. An audio information delivery component according to claim 1, wherein said 

first audio information recording/reproducing means comprises: 

an audio information inputting/outputting means for inputting/outputting audio 

information; 

an IC chip provided with a storage area in which audio information input through said 

audio information inputting/outputting means is recorded, for recording audio 

information input through said audio information inputting/outputting means in said 

storage area and outputting audio information recorded in said storage area through 

said audio information inputting/outputting means; 

a first switch electrically connected to said IC chip for carrying out the operation of 

inputting a first instruction signal for outputting audio information recorded in said IC 

chip through said audio information inputting/outputting means to said IC chip; and 

a second switch electrically connected to said IC chip for carrying out the operation of 

inputting a second instruction signal to said IC chip for recording audio information 

input through said audio information inputting/outputting means in said IC chip, 

wherein wiring for connecting said IC chip and said second switch is sandwiched 
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between said two surface sheets in such a way as to span said transmitting message 

section and said reply message section. 

3. An audio information delivery component according to claim 1, wherein said 

first audio information recording/reproducing means comprises: 

an audio information inputting/outputting means for inputting/outputting audio 

information; 

connection terminals capable of inputting/outputting audio information and inputting 

instructions for inputting/outputting said audio information; 

an IC chip provided with a storage area in which audio information input through said 

audio information inputting/outputting means or said connection terminals is 

recorded, for recording audio information input through said audio information 

inputting/outputting means or said connection terminals in said storage area and 

outputting audio information recorded in said storage area through said audio 

information inputting/outputting means or said connection terminals; 

a first switch electrically connected to said IC chip for carrying out the operation of 

inputting a first instruction signal for outputting audio information recorded in said IC 

chip through said audio information inputting/outputting means to said IC chip; 

a second switch electrically connected to said IC chip for carrying out the operation of 

inputting a second instruction signal to said IC chip for recording audio information 

input through said audio information inputting/outputting means in said IC chip, 

wherein wiring for connecting said IC chip and said second switch is sandwiched 

between said two surface sheets in such a way as to span said transmitting message 

section and said reply message section. 

4. An audio information delivery component according to any one of claims 1 to 

3, wherein sheet-like second audio information recording/reproducing means capable 

169 

IP-TEMP
Rectangle

IP-TEMP
Rectangle



of recording/reproducing audio information is sandwiched in the areas of said two 

surface sheets which become said transmitting message sections, and 

the area of said transmitting message section where said second audio information 

recording/reproducing means is provided is made detachable from the other areas. 
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