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(54) AUTOMATIC TRANSACTION DEVICE AND METHOD

(57) An automated teller machine that receives cus-
tomer operation and performing payment and deposit
transactions of money is provided. In the automated teller
machine, a main control unit calculates, as a deposit
amount, the difference between the payment amount the
input of which has been received by an input section and
a withdrawal amount which exceeds the payment amount

and that can be withdrawn with money of denomination
capable of being withdrawn. A deposit/withdrawal sec-
tion performs the deposit processing of the money equiv-
alent to the deposit amount, performs the withdrawal
processing of the money equivalent to the withdrawal
amount, and performs the payment transaction of the
inputted payment amount.



EP 2 226 768 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to an automated
teller machine that is installed in a financial establishment
such as a bank, accepts operation by a customer, and
performs payment transactions and deposit transactions
of cash.

BACKGROUND ART

[0002] In a payment transaction where a conventional
automated teller machine is to pay out an amount of cash
that has been inputted by operation by a customer, the
conventional automated teller machine cannot perform
that payment transaction when the automated teller ma-
chine cannot pay out to the customer the inputted amount
of cash due to a shortage of cash inside cash storage
boxes that store cash by different money denominations,
which has led to a drop in service to the customer.
In order to avoid such a drop in service to the customer,
there is a system that rejects input of unpayable amounts
and accepts input of payable amounts (e.g., when pay-
ment is possible only in 10,000 yen bills, the system al-
lows input of payment amounts in 10,000 yen denomi-
nations and rejects input of payment amounts in 1,000
yen denominations) to thereby perform payment trans-
actions.
[0003] Further, there is also a system where the
number of cash storage boxes of different money denom-
inations that store cash of the same denominations is
increased so as to become plural so that, even if there
is a shortage of cash inside one of the cash storage box-
es, the system can pay out cash from another cash stor-
age box and thereby continue to perform payment trans-
actions (e.g., see Japanese Patent Application Laid-
Open (JP-A) No. 5-143822).
Moreover, there is also a system where a loading/col-
lecting cassette that stores cash is disposed separately
from cash storage boxes of different money denomina-
tions, and when there is a shortage of cash inside one
of the cash storage boxes, the system restocks that cash
storage box with cash of the money denomination of
which there is a shortage from that loading/collecting cas-
sette so that the system can continue to perform payment
transactions (e.g., see JP-A No. 5-54230).

DISCLOSURE OF THE INVENTION

Problem to be Solved by the Invention

[0004] However, in the conventional technologies de-
scribed above, when the system accepts input of payable
amounts but there is a shortage of 1,000 yen banknotes,
for example, customers cannot input amounts in 1,000
yen denominations. For that reason, there is the problem
that the system cannot perform payment transactions to

pay amounts of cash desired by customers.
Further, there is the problem that the automated teller
machine ends up becoming larger in size when the
number of cash storage boxes is increased or when a
loading/collecting cassette is disposed. Further, there is
the problem that the number of cash storage boxes can-
not be increased and a loading/collecting cassette cannot
be disposed in a compact automated teller machine.
[0005] Moreover, when a loading/collecting cassette
is disposed and there is a shortage of cash inside one of
the cash storage boxes, even when the automated teller
machine restocks that cash storage box with cash of the
money denomination of which there is a shortage from
that loading/collecting cassette, the automated teller ma-
chine cannot perform payment transactions while per-
forming the restocking. For that reason, there is the prob-
lem that the waiting time of the customer ends up be-
coming longer.
An object of the present invention is to solve such prob-
lems.

Means for Solving the Problem

[0006] One aspect of the present invention is an auto-
mated teller machine that accepts operation by a cus-
tomer and performs payment transactions and deposit
transactions of money, the automated teller machine in-
cluding: an input unit that accepts input of a payment
amount of money by customer operation; a deposit and
withdrawal unit that performs deposit processing to store,
in a safe deposit box, money that has been deposited
into a deposit slot and withdrawal processing to pay out,
to a withdrawal slot, money stored in different safe de-
posit boxes for different money denominations; and a
difference calculating section that calculates, as a de-
posit amount, the difference between the accepted pay-
ment amount and a withdrawal amount that exceeds the
payment amount and that can be withdrawn in money of
money denominations capable of being withdrawn,
wherein the deposit and withdrawal unit performs deposit
processing of money corresponding to the calculated de-
posit amount and performs withdrawal processing of
money corresponding to the withdrawal amount and
thereby performs a payment transaction for the inputted
payment amount.
Another aspect of the present invention is an automated
teller method that accepts operation by a customer and
performs payment transactions and deposit transactions
of money, the automated teller method including: accept-
ing input of a payment amount of money by customer
operation; calculating, as a deposit amount, the differ-
ence between the accepted payment amount and a with-
drawal amount that exceeds the payment amount and
can be withdrawn in money of money denominations ca-
pable of being withdrawn; and performing deposit
processing of money corresponding to the calculated de-
posit amount and performing withdrawal processing of
money corresponding to the withdrawal amount and
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thereby performing a payment transaction for the input-
ted payment amount.

Effects of the Invention

[0007] In the present aspects configured in this man-
ner, there is obtained the effect that, even when there is
a shortage of money (banknotes and/or coins) of a money
denomination needing to be withdrawn with respect to a
payment amount desired by a customer, withdrawal
processing can be performed in withdrawable money.
Further, there is obtained the effect that payment trans-
actions to pay payment amounts desired by customers
can always be performed.
Further, there is obtained the effect that, even when there
is a shortage of money of a money denomination needed
to be withdrawn, it becomes unnecessary to urgently re-
stock the money of which there is a shortage, and the
customer is no longer made to wait.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 is a block diagram showing the configuration
of an automated teller machine in an exemplary em-
bodiment of the present invention;
FIG. 2 is a perspective diagram showing the exterior
of the automated teller machine in the embodiment;
FIG. 3 is a flowchart showing normal payment trans-
action processing in the embodiment;
FIG. 4 is a flowchart showing difference deposit and
payment transaction processing in the embodiment;
FIG. 5A is an explanatory diagram of a display screen
in the embodiment;
FIG. 5B is an explanatory diagram of a display screen
in the embodiment;
FIG. 5C is an explanatory diagram of a display
screen in the embodiment;
FIG. 5D is an explanatory diagram of a display
screen in the embodiment;
FIG. 5E is an explanatory diagram of a display screen
in the embodiment;
FIG. 5F is an explanatory diagram of a display screen
in the embodiment;
FIG. 5G is an explanatory diagram of a display
screen in the embodiment;
FIG. 5H is an explanatory diagram of a display
screen in the embodiment;
FIG. 5I is an explanatory diagram of a display screen
in the embodiment;
FIG. 6A is an explanatory diagram of a display screen
in the embodiment;
FIG. 6B is an explanatory diagram of a display screen
in the embodiment;
FIG. 6C is an explanatory diagram of a display
screen in the embodiment;
FIG. 6D is an explanatory diagram of a display

screen in the embodiment;
FIG. 6E is an explanatory diagram of a display screen
in the embodiment;
FIG. 6F is an explanatory diagram of a display screen
in the embodiment; and
FIG. 6G is an explanatory diagram of a display
screen in the embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION

[0009] An exemplary embodiment of an automated
teller machine according to the present invention will be
described below with reference to the drawings.
[0010] FIG. 1 is a block diagram showing the configu-
ration of the automated teller machine in the exemplary
embodiment, and FIG. 2 is a perspective diagram show-
ing the exterior of the automated teller machine in the
embodiment.
In FIG. 1 and FIG. 2, an automated teller machine 1 is
installed in a branch office of a financial establishment
such as a bank or a post office or in a store such as a
convenience store, accepts operation by a customer, and
performs transactions such as cash payments and cash
deposits.
[0011] A deposit and withdrawal unit 2 is disposed in
the front surface of the automated teller machine 1 and
is configured by the combination of a display unit 2a such
as a CRT or an LCD and an input unit 2b comprising a
position signal detector such as a touch panel. The dis-
play unit 2a of the deposit and withdrawal unit 2 displays
a transaction selection screen for selecting transactions,
a screen asking what the customer desires to do, a guid-
ance screen prompting operation by the customer, and
operation buttons for accepting operation, and the input
unit 2b accepts operation by the customer.
[0012] A card processing unit 3 reads stored informa-
tion from a customer identification card (hereinafter
called a "cash card") that is issued by the financial es-
tablishment or the like and on which are recorded the
identification code of the financial establishment, the ac-
count number and the name of the customer, and the like.
The card processing unit 3 is equipped with a communi-
cation unit that reads information recorded in a magnetic
stripe or the like of the cash card that has been inserted
into a card insertion/return slot 3a disposed in the front
surface of the automated teller machine 1 and which
transmits information to and receives information from
an IC chip or the like of an inserted IC card. The card
processing unit 3 can, via the communication unit, read
information recorded in the IC chip or the like and request
processing. The IC card does not have to be a card
equipped with a magnetic stripe. Further, the card
processing unit 3 ejects the card whose information has
read from the card insertion/return slot 3a and returns
the card to the customer.
[0013] A receipt processing unit 4 prints on a statement
(hereinafter called a "receipt") the content of the trans-
action that the automated teller machine 1 has performed
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after accepting operation by the customer, ejects that
receipt from an unillustrated receipt ejection slot, and is-
sues the receipt to the customer. The receipt is a slip of
paper on which is printed information relating to the trans-
action that the customer has performed, such as a de-
posit, a payment, a balance inquiry, a direct bank transfer,
a transfer between accounts, a remittance, or a time de-
posit setting, and the account number, the type of finan-
cial transaction and the transaction amount are printed
on the receipt. A receipt may be issued only when the
customer desires one.
[0014] A voice guidance unit 5 outputs voice guidance
massages and the like for guiding operation by the cus-
tomer on the basis of voice data stored beforehand in a
storage unit described later.
A passbook processing unit 6 reads recorded information
from a magnetic stripe or the like of a passbook inserted
into a passbook insertion and return slot 6a disposed in
the front surface of the automated teller machine 1, prints
in the passbook the content of the transaction that the
automated teller machine 1 has performed after accept-
ing operation by the customer, ejects that passbook from
the passbook insertion and return slot 6a, and returns
the passbook to the customer. The passbook is a booklet-
like passbook such as a deposit passbook that the finan-
cial establishment or the like has issued with respect to
the customer, and records of transactions such as de-
posits, payments, passbook entries, balance inquiries,
direct bank transfers, transfers between accounts, remit-
tances, and time deposit settings are printed in the pass-
book. This passbook is equipped with a magnetic stripe
for recording information such as the name and the ac-
count number of the customer on the front cover or the
back cover. The member for recording information may
also be an IC chip embedded in the passbook instead of
a magnetic stripe.
Further, a magnetic head or an IC interface that reads
recorded information from and writes information to the
magnetic stripe or the IC chip of the passbook is disposed
in the passbook processing unit 6.
[0015] A banknote deposit/withdrawal unit 7 performs
deposit processing to discriminate the authenticity of
banknotes that have been deposited into a banknote de-
posit/withdrawal slot 7a disposed in the front surface of
the automated teller machine 1 by operation by the cus-
tomer, count the banknotes, retain the banknotes in an
unillustrated temporary retention unit, bring up the re-
tained banknotes from the temporary retention unit when
the deposit amount is verified by the customer, and store
the banknotes in safe deposit boxes of different money
denominations, and withdrawal processing to bring up
an amount of banknotes that has been designated by
operation by the customer from the safe deposit boxes
of the different money denominations, convey the ban-
knotes to the banknote deposit/withdrawal slot 7a, and
pay the banknotes to the customer.
[0016] The banknote deposit/withdrawal unit 7 can
perform deposit processing and withdrawal processing

of banknotes of plural money denominations because of
equipment of the safe deposit boxes of the different mon-
ey denominations. In the present embodiment, the ban-
knote deposit/withdrawal unit 7 is equipped with three
types of safe deposit boxes that store 10,000 yen bills,
1,000 yen bills, and 5,000 yen bills and 2,000 yen bills;
the 10,000 yen bill safe deposit box and the 1,000 yen
bill safe deposit box are configured such that they can
store and bring up those banknotes, and the safe deposit
box that stores 5,000 yen bills and 2,000 yen bills is con-
figured such that it can store those banknotes but cannot
bring those banknotes up. Consequently, the banknote
deposit/withdrawal unit 7 can perform withdrawal
processing of 10,000 yen bills and 1,000 yen bills and
can perform deposit processing of 10,000 yen bills, 5,000
yen bills, 2,000 yen bills and 1,000 yen bills.
[0017] Further, each of the safe deposit boxes is pro-
vided with a detecting section such as a sensor that can
detect the presence or absence of stored banknotes and
a counter of the number of the banknotes of the different
money denominations stored in the safe deposit boxes
which is stored in a storage unit described later, so that
the money denominations of banknote that can be proc-
essed for withdrawal can be discerned.
Here, the banknote of the highest denomination that the
banknote deposit/withdrawal unit 7 can process for with-
drawal will be called a "high-denomination banknote" and
banknotes of lower denominations than the high-denom-
ination banknote of the banknotes that the banknote de-
posit/withdrawal unit 7 can process for deposit will be
called "low-denomination banknotes". In the present em-
bodiment, the 10,000 yen bills are the high-denomination
banknote, and the 5,000 yen bills, the 2,000 yen bills and
the 1,000 yen bills are the low-denomination banknote.
[0018] A coin deposit/withdrawal unit 8 performs de-
posit processing to discriminate the authenticity of coins
that have been deposited into a coin deposit/withdrawal
slot 8a disposed in the front surface of the automated
teller machine 1 by operation by a customer, count the
coins, retain the coins in an unillustrated temporary re-
tention unit, bring up the retained coins from the tempo-
rary retention unit when the deposit amount is verified by
the customer, and store the coins in safe deposit boxes
of different money denominations, and withdrawal
processing to bring up an amount of coins that has been
designated by operation by the customer from the safe
deposit boxes of the different money denominations, con-
vey the coins to the coin deposit/withdrawal slot 8a, and
pay the coins to the customer.
[0019] The coin deposit/withdrawal unit 8 also can per-
form deposit processing and withdrawal processing of
coins of plural money denominations because it is
equipped with the safe deposit boxes of the different mon-
ey denominations.
Further, each of the safe deposit boxes is provided with
a detecting section such as a sensor that can detect the
presence or absence of stored coins and a counter of
the number of the coins of the different money denomi-
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nations stored in the safe deposit box which is stored in
a storage unit described later, so that the money denom-
inations of coins that can be processed for withdrawal
can be discriminated.
[0020] The banknote deposit/withdrawal unit 7 and the
coin deposit/withdrawal unit 8 will be generically called
a "deposit/withdrawal unit" and banknotes and/or coins
will be generically called "money".
An interface unit 9 performs communication control to
transmit and receive information for obtaining permission
for various types of transactions and information for per-
forming ID verification resulting from PIN numbers and
biometric information to and from an unillustrated host
computer communicably connected to the interface unit
9 via a communication line.
[0021] A storage unit 10 is configured by a semicon-
ductor memory or a magnetic disk. The storage unit 10
stores control programs (software) for controlling the op-
eration of the entire automated teller machine 1, infor-
mation needed for various types of transactions, and im-
age information for display on the display unit 2a of the
deposit and withdrawal unit 2. Moreover, the storage unit
10 stores, as the counters, data indicating the numbers
of banknotes of the different money denominations
stored in the safe deposit boxes of the banknote deposit/
withdrawal unit 7 and data indicating the numbers of coins
of the different money denominations stored in the safe
deposit boxes of the coin deposit/withdrawal unit 8.
[0022] A power supply unit 11 supplies power to the
entire automated teller machine 1.
Amain control unit 12 is configured by a Central Process-
ing Unit (CPU) or the like and controls the operation of
the entire automated teller machine 1 including the de-
posit and withdrawal unit 2, the card processing unit 3,
the receipt processing unit 4, the voice guidance unit 5,
the passbook processing unit 6, the banknote deposit/
withdrawal unit 7, the coin deposit/withdrawal unit 8, the
interface unit 9 and the storage unit 10 on the basis of
the control programs stored in the storage unit 10.
[0023] The main control unit 12 is equipped with a dif-
ference calculating section (a control program) that cal-
culates, as a deposit amount, the difference between the
payment amount whose input has been received by the
input unit 2b and a withdrawal amount that exceeds that
payment amount and can be withdrawn in money of mon-
ey denominations capable of being withdrawn on the ba-
sis of the counters stored in the storage unit 10.
The operation of the configuration described above will
be described.
[0024] The operation of each unit described below is
controlled by an unillustrated control unit such as a cen-
tral processing unit on the basis of programs (software)
stored in an unillustrated storage unit such as a memory
or a magnetic disk.
Further, a "business execution program" for executing
various types of transactions is stored beforehand in the
storage unit 10 of the automated teller machine 1 in the
embodiment described below.

[0025] First, a normal payment transaction will be de-
scribed in accordance with the steps indicated by S in
the flowchart of FIG. 3 showing normal payment trans-
action processing in the embodiment.
A clerk in the financial establishment or the like switches
ON the power of the automated teller machine 1 at the
start of the workday. The power supply unit 11 of the
automated teller machine 1 supplies power to each unit.
Thus, the "business execution program" stored in the
storage unit 10 of the automated teller machine 1 is au-
tomatically started.
[0026] S1: When the "business execution program"
starts, the main control unit 12 of the automated teller
machine 1 displays a transaction selection screen shown
in FIG. 5A on the display unit 2a of the deposit and with-
drawal unit 2 and stands by for operation by a customer.
This selection screen is configured by a massage
prompting the customer to press a transaction button and
by transaction buttons for selecting transactions, such
as a "withdrawal" button for executing a payment trans-
action, a "deposit" button for executing a deposit trans-
action, a "direct bank transfer" button for executing a di-
rect bank transfer transaction, a "transfer between ac-
counts" button for executing a transfer-between-ac-
counts transaction, a "balance inquiry" button for execut-
ing a balance inquiry transaction to inquire about an ac-
count balance, and a "passbook entry" button for exe-
cuting a passbook entry transaction to enter unentered
transaction data into a passbook.
[0027] In the present embodiment, the customer may
select the payment transaction from the screen of the
display unit 2a and use the input unit 2b to press the
"withdrawal" button.
S2: The main control unit 12 recognizes, with a position
signal or the like of the input unit 2b, the transaction se-
lected by the customer, advances processing to S4 when
the recognized transaction is the payment transaction
and advances processing to S3 in the case of all other
transactions.
[0028] S3: When the transaction selected by the cus-
tomer is recognized to be a transaction other than the
payment transaction, the main control unit 12 executes
normal processing of the other transaction that has been
selected, but description thereof will be omitted.
The main control unit 12 that has completed execution
of other transaction processing advances processing to
S1, displays the transaction selection screen on the dis-
play unit 2a, and stands by.
S4: When the transaction selected by the customer is
recognized to be the payment transaction, the main con-
trol unit 12 displays on the display unit 2a a card insertion
guidance screen shown in FIG. 5B on which are dis-
played a massage prompting the customer to insert
his/her cash card, an illustration of that cash card, and a
"cancel" button for canceling the transaction.
[0029] The customer may insert his/her cash card into
the card insertion/return slot 3a in accordance with the
card insertion guidance screen. The main control unit 12
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that has detected insertion of the cash card causes the
card processing unit 3 to import the cash card and read
the card information stored on that cash card such as the
account number of the customer.
When the customer presses the "cancel" button, the main
control unit 12 ends the payment transaction and advanc-
es processing to S1 (hereinafter, operation when the cus-
tomer presses "cancel" button is the same, and if the
cash card is inserted in the automated teller machine 1,
that cash card is ejected and returned to the customer).
[0030] S5: The main control unit 12 displays on the
display unit 2a a PIN number input screen shown in FIG.
5C on which are displayed a massage prompting the cus-
tomer to input his/her PIN number, a PIN number display
field, a numerical keypad for inputting the PIN number,
a "correct" button for correction input mistakes, an "enter"
button for fixing input of the PIN number, and a "cancel"
button for canceling the transaction. The customer may
use the numerical keypad or the like to input his/her PIN
number and may press the "enter" button.
[0031] S6: The main control unit 12 that has recog-
nized input of the PIN number prompts the customer to
input the payment amount by displaying on the display
unit 2a a payment amount input screen shown in FIG.
5D on which are displayed a massage prompting the cus-
tomer to input the payment amount, a payment amount
input field, a numerical keypad for inputting the payment
amount, denomination keys such as "10,000 yen", a "cor-
rect" button for correcting input mistakes, an "enter" but-
ton for fixing input of the payment amount, and a "cancel"
button for canceling the transaction. The customer may
use the numerical keypad or the like to input the payment
amount and may press the "enter" button.
[0032] S7: The main control unit 12 that has detected
input of the payment amount asks the customer to stand
by for a moment by displaying on the display unit 2a a
standby request screen shown in FIG. 5E on which are
displayed a massage asking the customer to stand by
for a moment and an animation such as a product show-
case, and the main control unit 12 performs intercommu-
nication with the host computer. That is, the main control
unit 12 attaches the inputted PIN number and payment
amount to the card information of the cash card, creates
an electronic transaction message, transmits the elec-
tronic transaction message via the communication line
to the host computer, and asks whether or not there is
no problem with the PIN number of the customer and the
payment amount.
[0033] The host computer that has received the elec-
tronic transaction message references the customer in-
formation that is managed therein to determine whether
or not there is a problem, judges the propriety of the trans-
action (whether or not to proceed with the transaction),
and transmits the result thereof as an electronic transac-
tion propriety message to the automated teller machine 1.
S8: The main control unit 12 determines the propriety of
the transaction (whether or not to proceed with the trans-
action) of the customer on the basis of the electronic

transaction propriety message the host computer has re-
ceived, advances processing to S10 when the transac-
tion is allowable, and advances processing to S9 when
the transaction is not allowable.
[0034] S9: The main control unit 12 that has deter-
mined that the transaction of the customer is not allow-
able displays on the display unit 2a a card acceptance
request screen shown in FIG. 5F on which are displayed
a massage prompting the customer to take his/her cash
card and an illustration of the cash card, and the main
control unit 12 ejects the cash card from the card process-
ing unit 3. The main control unit 12 verifies that the cus-
tomer has taken his/her cash card, ends payment trans-
action processing, returns to S1, displays the transaction
selection screen on the display unit 2a, and stands by.
[0035] S10: The main control unit 12 that has deter-
mined that the transaction of the customer is allowable
selects the money denominations corresponding to the
inputted payment amount while continuing to display the
standby request screen, uses a single-banknote sepa-
ration mechanism of the banknote deposit/withdrawal
unit 7 to bring up banknote one-by-one from the safe
deposit boxes in which banknotes of those money de-
nominations are stored, conveys the banknotes to a ban-
knote discriminating section, discriminates the money
denominations of those banknotes, performs counting,
conveys the banknotes to the banknote deposit/with-
drawal slot 7a, and uses a banknote separation/integra-
tion mechanism to integrate (gather) the banknotes cor-
responding to the payment amount in the banknote de-
posit/withdrawal slot 7a.
[0036] S11: In parallel with S10, the main control unit
12 creates print data on the basis of the transaction con-
tent, sends the print data to the receipt processing unit
4, and uses the receipt processing unit 4 to print the print
data on a transaction statement.
Then, the main control unit 12 displays on the display
unit 2a a card and statement acceptance request screen
shown in FIG. 5G on which are displayed a massage
prompting the customer to take his/her cash card and
transaction statement and an illustration of a transaction
statement, ejects the cash card and the transaction state-
ment from the card processing unit 3 and the receipt
processing unit 4, and returns the cash card and issues
the transaction statement.
[0037] S12: The main control unit 12 displays on the
display unit 2a a banknote acceptance request screen
shown in FIG. 5H on which are displayed a massage
asking the customer to take his/her banknotes and an
animation showing that acceptance operation and caus-
es an unillustrated shutter of the banknote deposit/with-
drawal slot 7a to open and thereby open the banknote
deposit/withdrawal slot 7a.
S13: The main control unit 12 that has opened the ban-
knote deposit/withdrawal slot 7a waits and stands by for
the customer to remove the banknotes integrated in the
banknote deposit/withdrawal slot 7a and moves process-
ing to S14 when it has detected removal of the banknotes.
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The main control unit 12 continues to stand by when the
removal of the banknotes has not been detected.
[0038] S14: The main control unit 12 that has detected
removal of the banknotes displays on the display unit 2a
a transaction end screen shown in FIG. 5I on which are
displayed an acknowledgement and an animation of that
operation, causes the unillustrated shutter to close and
thereby close the banknote deposit/withdrawal slot 7a,
ends the normal payment transaction, returns to S1, dis-
plays the transaction selection screen on the display unit
2a, and stands by.
In this manner, the automated teller machine 1 performs
the normal payment transaction.
[0039] Next, withdrawal processing when the payment
transaction described above has been performed plural
times and the automated teller machine 1 has run out of
the 1,000 yen bills stored in the safe deposit box of the
1,000 yen bills that are low-denomination banknotes will
be described in accordance with the steps indicated by
S in the flowchart of FIG. 4 showing difference deposit
and payment transaction processing.
The main control unit 12 detects that the automated teller
machine 1 has run out of the 1,000 yen banknotes stored
in the safe deposit box of the 1,000 yen banknotes that
are low-denomination banknotes on the basis of the
counters indicating the numbers of the banknotes of the
different money denominations stored in the safe deposit
boxes stored in the storage unit 10 and the detecting
sections such as sensors.
[0040] S101: This operation is the same as S1 in FIG.
3, so description thereof will be omitted.
S102: The main control unit 12 that has recognized, with
a position signal of the input unit 2b or the like, the trans-
action selected by the customer advances processing to
S104 if the transaction recognized is the payment trans-
action and advances processing to S103 in the case of
all other transactions.
S103: The main control unit 12 that has recognized that
the transaction selected by the customer is a transaction
other than the payment transaction executes normal
processing of the other transaction that has been select-
ed, and description thereof will be omitted.
[0041] The main control unit 12 that has ended execu-
tion of other transaction processing advances processing
to S101, displays the transaction selection screen on the
display unit 2a, and stands by.
S104: The main control unit 12 that has recognized that
the transaction selected by the customer is the payment
transaction displays on the display unit 2a a payment
transaction continuance confirmation screen shown in
FIG. 6A on which are displayed a guidance massage
such as "I cannot accommodate withdrawals of 1,000
yen banknotes. I can only accommodate withdrawals in
10,000 yen bills. You can also deposit, in 1,000 yen bills,
the difference with the withdrawal amount you desire and
make a withdrawal in 10,000 yen banknotes. Would you
like to continue with your transaction?", an "enter" button
for continuing with the transaction and a "cancel" button

for canceling the transaction.
[0042] When the main control unit 12 recognizes that
the customer has pressed the "enter" button, the
processing advances to S105, and when the main control
unit 12 recognizes that the customer has pressed the
"cancel" button, the main control unit 12 cancels the
transaction, displays the transaction selection screen on
the display unit 2a, and stands.
S105: The main control unit 12 that has recognized that
the customer has pressed the "enter" button displays on
the display unit 2a the card insertion guidance screen
shown in FIG. 5B on which are displayed a massage
prompting the customer to insert his/Tier cash card, an
illustration of that cash card, and a "cancel" button for
canceling the transaction.
[0043] The customer may insert his/her cash card into
the card insertion/return slot 3a in accordance with the
card insertion guidance screen. The main control unit 12
that has detected insertion of the cash card uses the card
processing unit 3 to import the cash card and read the
card information stored on the cash card such as the
account number of the customer.
When the customer presses the "cancel" button, the main
control unit 12 ends the payment transaction and advanc-
es processing to S1 (hereinafter, operation when the cus-
tomer presses "cancel" button is the same, and if the
cash card is inserted in the automated teller machine 1,
the cash card is ejected and returned to the customer).
[0044] S106 and S107: These operations are the same
as S5 and S6 in FIG. 3, so description thereof will be
omitted.
S108: The main control unit 12 (the difference calculating
section) that has detected that the customer has pressed
the "enter" button determines whether the inputted pay-
ment amount is in 10,000 yen denominations or in 1,000
yen denominations, that is, whether or not the inputted
payment amount is a payment amount requiring the with-
drawal of low-denomination banknotes not stored in the
safe deposit boxes. If the main control unit 12 has deter-
mined that the inputted payment amount is in 10,000 yen
denominations, which can be withdrawn in only the high-
denomination banknotes and which does not require the
withdrawal of low-denomination banknotes, the process-
ing advances to S116. If the main control unit 12 has
determined that the inputted payment amount is in 1,000
yen denominations, which requires the withdrawal of low-
denomination banknotes not stored in the safe deposit
boxes, the processing advances to S109.
[0045] S109: When the main control unit 12 deter-
mines that the inputted payment amount is in 1,000 yen
denominations, which requires the withdrawal low-de-
nomination banknotes not stored in the safe deposit box-
es, the main control unit 12 (the difference calculating
section) calculates, as a deposit amount, the difference
between the inputted payment amount and the lowest
amount that exceeds the inputted payment amount and
can be withdrawn in only the high-denomination ban-
knotes which are capable of being withdrawn. Then, the
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main control unit 12 displays on the display unit 2a a
difference deposit guidance screen as shown in FIG. 6B
on which are displayed a massage prompting the cus-
tomer to deposit that difference, an "enter" button for de-
positing the difference, and a "cancel" button for cance-
ling the transaction.
[0046] For example, when the inputted payment
amount is 17,000 yen, the main control unit 12 displays
a massage such as "Payment is 17,000 yen. If you de-
posit 3,000 yen, we may pay you in two 10,000 yen ban-
knotes. Would you like to deposit 3,000 yen?" and
prompts the customer to deposit 3,000 yen that is the
difference between the inputted payment amount and
20,000 yen that is the lowest amount that exceeds the
inputted payment amount and can be withdrawn in only
the high-denomination banknotes capable of being with-
drawn.
[0047] The main control unit 12 advances the process-
ing to S110 when the main control unit 12 detects that
the customer has pressed the "enter" button, and ad-
vances the processing to S115 when the main control
unit 12 detects that the customer has pressed the "can-
cel" button.
S110: The main control unit 12 that has detected that the
customer has pressed the "enter" button causes the un-
illustrated shutter of the banknote deposit/withdrawal slot
7a to open to thereby open the banknote deposit/with-
drawal slot 7a and displays on the display unit 2a a ban-
knote deposit guidance screen shown in FIG. 6C on
which are displayed a massage prompting the customer
to deposit the banknotes, an illustration of those ban-
knotes, and a "cancer button for canceling the transac-
tion.
[0048] S111: The main control unit 12 that has detect-
ed that the customer has deposited the banknotes caus-
es the unillustrated shutter of the banknote deposit/with-
drawal slot 7a to close to thereby close the banknote
deposit/withdrawal slot 7a, displays on the display unit
2a a standby screen shown in FIG. 6D on which are dis-
played a massage instructing the customer to stand by
and an animation, uses the single-banknote separation
mechanism of the banknote deposit/withdrawal unit 7 to
bring up the banknotes one-by one from the banknote
deposit/withdrawal slot 7a, conveys the banknotes to the
banknote discriminating section, discriminates the mon-
ey denominations of those banknote, performs counting,
conveys the banknotes to the temporary retention unit,
and integrates the banknotes.
[0049] S112: When the main control unit 12 causes
the banknotes to be integrated in the temporary retention
unit, the main control unit 12 displays on the display unit
2a a counted amount verification screen shown in FIG.
6E on which are displayed a massage instructing the
customer to verify the counted amount, the counted
amount indicating the result of counting the banknotes,
an "enter" button for allowing the customer to proceed
with deposit processing when the counted amount is the
correct counted amount, a "stop" button for allowing the

customer to stop deposit processing when there is a mis-
take in the counted amount, and a "cancel" button for
canceling the transaction.
[0050] S113: The main control unit 12 advances the
processing to S116 when the main control unit 12 detects
that the customer has pressed the "enter" button, and
advances processing to S114 when the main control unit
12 detects that the customer has pressed the "stop" but-
ton.
S114: When the main control unit 12 detects that the
customer has pressed the "stop" button, the main control
unit 12 uses the single-banknote separation mechanism
of the banknote deposit and withdrawal unit 7 to bring up
the banknotes integrated in the temporary retention unit
one-by-one, conveys the banknotes to the banknote de-
posit/withdrawal slot 7a, and uses the separation/inte-
gration mechanism to integrate those banknotes in the
banknote deposit/withdrawal slot 7a.
[0051] The main control unit 12 displays on the display
unit 2a a returned banknote acceptance request screen
shown in FIG. 6F on which are displayed a massage
asking the customer to take the returned banknotes and
an illustration of banknote and causes the unillustrated
shutter of the banknote deposit/withdrawal slot 7a to
open and thereby open the banknote deposit/withdrawal
slot 7a.
The main control unit 12 that has opened the banknote
deposit/withdrawal slot 7a waits and stands by for the
customer to remove the banknotes integrated in the ban-
knote deposit/withdrawal slot 7a, and when the main con-
trol unit 12 has detected removal of the banknotes, closes
the shutter and thereby close the banknote deposit/with-
drawal slot 7a. The main control unit 12 continues to
stand by when the removal of the banknotes has not been
detected.
[0052] S115: The main control unit 12 displays on the
display unit 2a the card acceptance request screen
shown in FIG. 5F on which are displayed a massage
prompting the customer to take his/her cash card and an
illustration of the cash card, and the main control unit 12
ejects the cash card from the card processing unit 3. The
main control unit 12 verifies that the customer has taken
his/her cash card, ends payment transaction processing,
returns to S1, displays the transaction selection screen
on the display unit 2a, and stands by.
S116: The main control unit 12 asks the customer stand
by for a moment by displaying on the display unit 2a the
standby request screen shown in FIG. 5E on which are
displayed a massage asking the customer to stand by
for a moment and an animation such as a product show-
case, and the main control unit 12 performs intercommu-
nication with the host computer. That is, the main control
unit 12 attaches the inputted PIN number and payment
amount to the card information of the cash card, creates
an electronic transaction message, transmits the elec-
tronic transaction message via the communication line
to the host computer, and asks whether or not there is
no problem with the PIN number of the customer and the
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payment amount.
[0053] The host computer that has received the elec-
tronic transaction message references the customer in-
formation the host computer manages to determine
whether or not there is a problem (e.g., whether the pay-
ment amount is within the balance of the account), judges
the propriety of the transaction, and transmits the result
thereof as an electronic transaction propriety message
to the automated teller machine 1.
S117: The main control unit 12 determines the propriety
of the transaction of the customer on the basis of the
electronic transaction propriety message received, ad-
vances the processing to S118 when the transaction is
allowable, and advances the processing to S115 when
the transaction is not allowable. When the transaction is
not allowable and the customer has already deposited
the difference, the main control unit 12 performs the re-
turn of the banknotes deposited in S114.
[0054] S118: The main control unit 12 that has deter-
mined that the transaction of the customer is allowable
uses a storage mechanism of the banknote deposit and
withdrawal unit 7 to cause the banknotes integrated in
the temporary retention unit to be stored in the safe de-
posit boxes of the different money denominations while
continuing to display the standby request screen.
S119: When the banknotes are stored in the safe deposit
boxes, the main control unit 12 adds together the inputted
payment amount and the difference-deposited deposit
amount to calculate the withdrawal amount, selects ban-
knotes of the money denominations corresponding to the
withdrawal amount, uses the single-banknote separation
mechanism of the banknote deposit and withdrawal unit
7 to bring up the banknotes one-by-one from the safe
deposit boxes of the banknotes of those money denom-
inations, conveys the banknotes to the banknote discrim-
inating section, discriminates the money denominations
of the banknotes, performs counting, conveys the ban-
knotes to the banknote deposit/withdrawal slot 7a, and
uses the separation/integration mechanism to integrate
the banknotes corresponding to the withdrawal amount
in the banknote deposit/withdrawal slot 7a.
[0055] For example, when the inputted payment
amount is 17,000 yen and the difference-deposited de-
posit amount is 3,000 yen, the withdrawal amount is
20,000 yen, and the main control unit 12 integrates two
10,000 yen bills in the banknote deposit/withdrawal slot
7a.
S120 to S123: These operations are the same as S11 to
S14 in FIG. 3, so description thereof will be omitted.
In this manner, even when the automated teller machine
1 has run out of 1,000 yen bills that are low-denomination
banknotes stored in the safe deposit boxes, the automat-
ed teller machine 1 may perform payment transactions
in 10,000 yen banknotes that are high-denomination ban-
knotes.
[0056] In the present embodiment, the automated tell-
er machine 1 has been described as performing payment
transactions in high-denomination banknotes when low-

denomination banknotes stored in the safe deposit boxes
has been run out. However, the automated teller machine
1 may also be configured to perform payment transac-
tions in high-denomination coins when low-denomination
coins stored in the safe deposit boxes has been run out.
Further, the automated teller machine 1 may also be con-
figured to perform payment transactions in withdrawable
money such as high-denomination banknotes and high-
denomination coins not only when low-denomination
banknotes stored in the safe deposit boxes has been run
out but also when there are few low-denomination ban-
knotes stored in the safe deposit boxes and it cannot pay
an inputted payment amount. At this time, the main con-
trol unit 12 determines whether or not it is possible to pay
an inputted payment amount on the basis of the counters
indicating the numbers of the banknotes of the different
money denominations stored in the safe deposit boxes
stored in the storage unit 10.
[0057] Moreover, in the present embodiment, the au-
tomated teller machine 1 has been configured such that
the customer deposits, in banknotes, the difference be-
tween the inputted payment amount and the lowest
amount that exceeds that inputted payment amount and
can be withdrawn in only the high-denomination ban-
knotes capable of being withdrawn. However, the auto-
mated teller machine 1 may also be configured such that
the customer deposits the difference in coins.
That is, the automated teller machine 1 can also be con-
figured such that the difference calculating section cal-
culates, as a deposit amount, the difference between the
inputted payment amount and a withdrawal amount that
exceeds that payment amount and can be withdrawn in
money (banknotes and/or coins) of money denomina-
tions capable of being withdrawn, and such that the ban-
knote and coin deposit/withdrawal units perform deposit
processing of money corresponding the calculated de-
posit amount and perform withdrawal processing of mon-
ey corresponding to the withdrawal amount to thereby
perform a payment transaction of the inputted payment
amount. Thus, the automated teller machine 1 can per-
form payment transactions in high-denomination money
even when low-denomination money cannot be with-
drawn.
[0058] In the present embodiment, the automated tell-
er machine 1 is configured to display the fact that pay-
ment to the customer is possible in two 10,000 yen bills
if the customer deposits 3,000 yen with respect to the
payment amount of 17,000 yen inputted by the customer.
However, considering cases where the customer does
not have 3,000 yen, as shown in FIG. 6G, the automated
teller machine 1 can also be configured to display, for
example, the three options of payment of 17,000 yen to
be paid in two 10,000 yen bills if the customer deposits
3,000 yen, payment of 18,000 yen to be paid in two
10,000 yen bills if the customer deposits 2,000 yen, and
payment of 19,000 yen to be paid in two 10,000 yen bills
if the customer deposits 1,000 yen and to prompt the
customer to make a election.
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[0059] In the present embodiment, a case where there
is a shortage in the number of the banknotes held inside
the safe deposit boxes has been taken as an example
and described, but the present invention can also be ap-
plied even in cases where the automated teller machine
cannot perform withdrawal processing because the au-
tomated teller machine is not equipped with a withdrawal
function.
For example, in an automated teller machine 1 that is
equipped with a banknote deposit and withdrawal func-
tion and a coin deposit function but is not equipped with
a coin withdrawal function, when the payment amount
inputted by the customer is 17,100 yen, the automated
teller machine 1 can be configured to perform the pay-
ment transaction if the customer deposits 900 yen in
coins and withdraws 18,000 yen in one 10,000 yen bill
and eight 1,000 yen bills. Further, in that automated teller
machine 1, when the automated teller machine 1 cannot
perform withdrawal processing of 1,000 yen bills and the
payment amount inputted by the customer is 17,100 yen,
the automated teller machine 1 can be configured to per-
form the payment transaction if the customer deposits
2,000 yen in banknotes, deposits 900 yen in coins, and
withdraws 20,000 yen in two 10,000 yen bills.
[0060] As described above, in the present embodi-
ment, the automated teller machine is configured such
that, even when there is a shortage of money (banknotes
and/or coins) of a money denomination needing to be
withdrawn with respect to a payment amount desired by
a customer, the automated teller machine performs de-
posit processing of the difference between the inputted
payment amount and a withdrawal amount that exceeds
that payment amount and can be withdrawn in money of
a money denomination capable of withdrawal process-
ing. Thus, withdrawal processing can be performed in
withdrawable money, and payment transactions to pay
payment amounts desired by customers can always be
performed.
[0061] Further, the automated teller machine is con-
figured such that, when there is a shortage of money of
a money denomination needing to be withdrawn with re-
spect to a payment amount desired by a customer, the
automated teller machine performs deposit processing
of money of the money denominations of which there is
a shortage. Thus, it becomes unnecessary to urgently
restock the money of which there is a shortage, and the
customer is no longer made to wait until restocking of the
money of which there is a shortage ends.

Claims

1. An automated teller machine that accepts operation
by a customer and performs payment transactions
and deposit transactions of money, the automated
teller machine comprising:

an input unit that accepts input of a payment

amount of money by customer operation;
a deposit and withdrawal unit that performs de-
posit processing to store, in a safe deposit box,
money that has been deposited into a deposit
slot and withdrawal processing to pay out, to a
withdrawal slot, money stored in different safe
deposit boxes for different money denomina-
tions; and
a difference calculating section that calculates,
as a deposit amount, the difference between the
accepted payment amount and a withdrawal
amount that exceeds the payment amount and
that can be withdrawn in money of money de-
nominations capable of being withdrawn,
wherein the deposit and withdrawal unit per-
forms deposit processing of money correspond-
ing to the calculated deposit amount and per-
forms withdrawal processing of money corre-
sponding to the withdrawal amount and thereby
performs a payment transaction for the inputted
payment amount.

2. The automated teller machine according to claim 1,
further comprising a storage unit that stores data in-
dicating numbers of the money stored in the different
safe deposit boxes of the different money denomi-
nations,
wherein the difference calculating section calculates
the deposit amount when the difference calculating
section has determined that payment of money cor-
responding to the payment amount is impossible on
the basis of the stored the data indicating numbers
of the money of the different money denominations.

3. The automated teller machine according to claim 1,
wherein the money that the deposit and withdrawal
unit processes for withdrawal is money of a denom-
ination higher than a denomination of the money that
the deposit and withdrawal unit processes for depos-
it.

4. The automated teller machine according to claim 1,
further comprising a display unit that displays a
screen prompting the customer to deposit money in-
to the deposit slot as well as displaying the deposit
amount.

5. The automated teller machine according to claim 1,
further comprising a display unit which, after the de-
posit and withdrawal unit has performed deposit
processing of money corresponding to the deposit
amount, displays a screen allowing the customer to
select whether or not to proceed with withdrawal
processing of money corresponding to the withdraw-
al amount.

6. An automated teller method that accepts operation
by a customer and performs payment transactions
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and deposit transactions of money, the automated
teller method comprising:

accepting input of a payment amount of money
by customer operation;
calculating, as a deposit amount, the difference
between the accepted payment amount and a
withdrawal amount that exceeds the payment
amount and can be withdrawn in money of mon-
ey denominations capable of being withdrawn;
and
performing deposit processing of money corre-
sponding to the calculated deposit amount and
performing withdrawal processing of money cor-
responding to the withdrawal amount and there-
by performing a payment transaction for the in-
putted payment amount.

7. The automated teller method according to claim 6,
wherein the money processed for withdrawal is mon-
ey of a denomination higher than a denomination of
the money processed for deposit.

8. The automated teller method according to claim 6,
further comprising displaying a screen prompting the
customer to deposit money into the deposit slot as
well as displaying the deposit amount.

9. The automated teller method according to claim 7,
further comprising displaying, after deposit process-
ing of money corresponding to the deposit amount
has been performed, a screen allowing the customer
to select whether or not to proceed with withdrawal
processing of money corresponding to the withdraw-
al amount.
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