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IC Card attribute identification

(57) An IC card with outputs its own attribute information (eg type, size and access time of memory) and comprises data
storage means (4-7), buffer means (8, 9) for the storage means, control means (2) for controlling the output state of the
storage and buffer means, and attribute information setting means (10) (eg: pullup resistors) containing the attribute
information of the IC card.
The attribute setting means is located between the storage means and the buffer means such that the attribute
information determines the buffer output when the storage means is inactive (ie: High impedance O/P).
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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IC CARD

BACKEROUND OF THE INVENTION
FIELD OF THE INVENTION:

This invention relates to an IC card having a circuit
for outputting attribute information (for example; the
type, capacity, and access time of the IC card memory).
DESCRIPTION OF THE RELATED ART:

Figure 4 is a block diagram showing an internal
stpucture of conventional IC card of prior art which employs
read only semiconducter memories (hereafter, ROMs). 1In
Figure 4, 1 represents a connector, 2, a mode control
circuit, and 3, an address decoder. 4 to 7 denote ROMs, and
8, an address input buffer. 9 is a data output buffer, 10,
an attribute information generator circuirt, and 11, an
attribute output buffer.

A mode control signal 21 and a card enable signal 22
inputted via a connector 1 are provided to a mode control
circﬁit 2. One of the outputs of the mode control circuilt 2
is a memory enable signal 23. The memory enable signal 23
is inputted to an address decoder 3 and a data output buffer
9. The address decoder 3 and address input buffer 8 are
provided with an address signal 26 via the connector 1. The
address decoder 3 outputs a chip enable signal 25 to actuate

one of ROMs 4 to 7. A post-buffer address signal 27 is



inputted from an address input buffer & to the ROMs 4 to 7

s .

A data signal 28 or an output of the ROMs 4 to 7 is provided
as a data signal 29 to the connector 1 via the data output
buffer 9. The data signals 28 and 29, address signals 26,
26a, and 27, and chip enable signal 25 are parallel signals,
which are, therefore, transmitted over a data bus, an
address bus, and a signal bus, respectively.

Another output of the mode control circuit 2 is an
attribute output buffer enable signal 24. This signal is
inputted to an attribute output buffer 11. Pull-up and
pull-down resistors 10 provided for the number of pins are
connected to the attribute output buffer 11, which are used
to set attribute information. An attribute data signal 30
fer transmitting attribute information is outputted as a
data signal 29 to the connector i via the attribute output

buffer 11.

Next, the operations of the foregoing embodiment are
explained.

A mode control circuit 2 is controlled by two inputs;
that is, a mode control signal 21 and a card enable signal
22. When the card enable signal 22 is high, regardless of
the level of the mode control signal 21, a memory enable
signal 23 does not actuate an address decoder 3 and a data
output buffer 9. Moreover, an attribute output buffer

enable signal 24 does not actuate an attribute output buffer



11 (hereafter, when a certain signal does not actuate a
circuit means, it is expressed as the signal is inactive.
On the contrary, when a certain signal actuates a circuit
means, it is expressed as the signal is active). When the
card enable signal 22 is low, if the mode control signal 21
is high, the memorv enable signal 23 becomes active and the
attribute output buffer enable signal 24 becomes inactive.
When the card enable signal 22 is low, if the mode control
signal 21 is also lcw, the attribute output buffer enable
signal 24 becomes active and the memory enable signal 23
becomes inactive.

Therefore, this kind of IC card has three output states.
That is to say:

(A) Standby state

In this state, both a memory enable signal 23 and an
attribute output buffer enable signal 24 are inactive. An
address decoder 3, ROMs 4 to 7 connected to the address
decoder 3, a data output buffer 9, and an attribute output
buffer 11 are not actuated. Then, a data signal 29 is held
high—-impedance. To attain this state, a card enable signal
22 must be driven high.

(B) ROM read state

This is a state in which data is read out from ROMs. A
memory enable signal 23 is active, and an address decoder 3

and a data output buffer 9 are actuated. However, an



attribute output buffer 11 is not actuated. At this time,

any one of ROMs 4 to 7 is selected according to the upper-

level address 26a of an address signal 26, then actuated by

a chip enable signal 25. Then, data accessed according to
the lower-level address is read out and placed on a data
signal 28, then outputted as a data signal 29 to a connector
1 via the data output buffer 9. To attain this state, a

card enable signal 22 must be driven low, and a mode control

signal 21, high. At this time, since the attribute output
buffer 11 is not actuated, the output is held high-impedance
and therefore does not interrupt data read operation for the
ROMs.

(C) Attribute output data read state

This is a state in which attribute information is read
out. An address decoder 3 and a data output buffer 9 are
not actuated, an attribute output buffer enable signal 24 is
active, and an attribute output buffer 11 is actuated. At
this time, all the ROMs 4 to 7 are not actuated but held
high-impedance. The level set by pull-up and pull-down
resistors 10 is read out as attribute output data and placed
on a data signal 29.

To attain this state, a card enable signal 22 must be
driven low, and a mode control signal 21 must also be driven

low. N

An address input buffer 8 and a data output buffer 9 are



indispensable for reducing the load across a connector 1 and
thereby improving the interface characteristic of the
connector ‘1.

Figure 5 is a circuit diagram showing the section B of
Figure 4 more specifically. In Figure 5, sections C and D,
and part of the functions of an address decoder form a mode
control circuit 2.

Figure 6 is a block diagram showing the internal
structure of other IC card disclosed in Japanese Patent
Laid-Open No0.63-237191. 1In Figure 6, an access request
signal 50, an address select signal 51, and write data 52
are transferred from an upper-level unit handling a memory
IC card and received at a control circuit 53. The control
circuit 53 controls all components in the memory IC card,
and provides a memory device array 54, an attribute signal
setting circuit 55, and an attribute signal control circuit
56 with respective control signals 57 and 59. The memory
device array 54 outputs read data 59. With a switching of
the switchs, the attribute signal setting circuit 55 sets a
signal for indicating the attribute of the memory IC card,
then transmits the set signal 58 to the attribute signal
control circuit 56. The attribute signal control circuit 56
controls various kinds of attribute signal. Then, the
output signal 60 is transferred to the upper-level unit.

IC cards of prior art have the aforesaid configuration,



posing some probliems. For example, in the first embodiment
of prior art, an output buffer for reading data out of ROMs
is incorporated independently of an attribute output buffer
for reading out attribute output data. In the second
embodiment of prior art, an output channel of a memory
device array is provided separately from an output channel
for an attribute signal setting circuit and an attribute
signal control circuit which is thought to include an
attribute output buffer. Thus, both the first and second
embodiments are subject to a large number of components.
This results in a complex circuit configuration of an IC

card and thereby deteriorates the reliability of the IC

card.
SUMMARY OF THE INVENTION

The present invention aims to solve the aforesaid
problgms. Specifically, the circuit configuration of an IC
card is simplified by reducing the number of components, a
circuit for outputting attribute information is added, and
thus the reliability is improved.

A more specific object of the present invention is to
provide an IC card comprising a storage means for storing
data, a connector for interfacing with an external unit, a
transmitting/receiving means for transferring control
signals, address siénals, and data with the external unit

via- the connector, a buffer means which is designed for the



storage means and connected on the transmitting/receiving
means located between the connector and the storage means, a
control means for controlling the active or inactive state
of each of the storage means and the buffer means based on
the control signals sent from the external unit, and an
attribute information setting means which is connected to
the transmitting/receiving means located between the storage
means and the buffer means, and contains the attribute
information of the IC card. When the storage means is
inactivated while the buffer means is activated under
control of the control means, the attribute information
contained in the attribute information setting means is
outputted to the external unit via the buffer circuit and
the connector.

In the IC card according to the present invention, when
the storage means is inactivated and the a buffer means
designed for the storage means is activated based on control
of the control means, the attribute information contained in
the attribute information setting means which is connected
to the transmitting/receiving means located between the
storage means and the buffer means is outputted to an
external unit via the transmitting/receiving means.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a block diagram showing the internal

structure of an IC card according to the first embodiment of



the present invention.

Figure 2 is a schematic circuit diagram of the output
section of the IC card shown in Figure 1.

Figure 3 is a schematic circuit diagram of the main
section of the IC card shown in Figure 1.

Figure 4 is a block diagram showing the internal
structure of conventional IC card.

Figure 5 is a schematic circuit diagram of the main
section of the IC card shown in Figure 4.

Figure 6 is a block diagram showing the internal
structure of other IC card of prior art.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention is explained
below.

Figure 1 is a block diagram showing the internal
structure of an IC card according to an embodiment of the
invention, wherein ROMs are employed as a storage means. 1
to 10 denote the same components as those for embodiments of
prior art, whose explanation is, therefore, omitted.

What the embodiment of Figure 1 differs from embodiments
of prior art are that an attribute output buffer 11 is
omitted and that pull-up and pull-down resistors 10 or other
circuit elements which form an attribute information setting
circuit for setting attribute information are arranged

between the data terminals of ROMs 4 to 7 and a data output



buffer circuit 9.

A mode control signal 21 and a card enable signal 22,
which are inputted via a connector 1, are provided to a mode
control circuit 2. One of the outputs of the mode control
circuit 2 is a memory enable signal 23 which is inputted
exclusively to an address decoder 3. Another output of the
mode control circuit 2 is an output buffer enable signal 24a
which is inputted into a data output buffer circuit 9. An
address signal 26 is inputted to the address decoder 3 and
an address input buffer 8 via the connector 1. 26a
represents an upper-level address signal. A chip enable
signal 25 is outputted from the address decoder 3, thereby
one of semiconductor memory elements, such as ROMs 4 to 7,
is actuated, and a post-buffer address signal 27 is inputted
from the address input buffer 8 to the ROMs 4 to 7. Thus,
output data is specified. A data signal 28 or an output of
the ROMs 4 to 7 is outputted as a data signal 29 to the
connector 1 via an attribute information setting circuit 10
including pull-up and pull-down resistors provided for the
number of connector pins, and a data output buffer 9.

When a data output buffer 9 is activated by an output
buffer enable signal 24a and ROMs 4 to 7 are inactivated by
a memory enable signgl 23, an attribute data signal
containing attribute- information specified by pull-up and

pull—-down resistors-lo is outputted as a data signal 29 from



10

& connector 1 to an external unit via a dats output buffer

An attribute information setting circuit 10 comprising
a plurality of pull-up and pull-down resistors is explained
in more detail. Data signals 28 and 29, which are parallel
signals similarly to address signals, are transmitted over a
data bus. The data bus is a bundle of multiple data lines
(See Figure 3). A pull-up or pull-down resistor is
connected to each data line (See Figures 2 and 3).
Depending on the combination of pull-up and pull-down
resistors, parallel signals which are driven low or high as
intended are generated as attribute information.

In the embodiment shown in Figure 1, ROMs 4 to 7 form a
storage means. The data output buffer 9 serves as a buffer
means. The output mode control signal 21, the card enabie
signal 22, the memory enable signal 23, the output buffer
enable signal 24a, the chip enable signal 25, address
signals 26, 26a, and 27, data signals 28 and 29, the address
decoder 3, and the address input buffer 8 constitute a
transmitting/receiving means. The mode control circuit 2
operates as a control means. The attribute information
setting circuit comprising a plurality of pull-up and pull-
down resistors 10 acts as an attribute information setting

means. A control signal represents the mode control signal

21 and card enable signal 22.
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Next, the operations of the foregoing embodiment of the
invention are explained.

A mode control circuit 2 is controlled by two inputs;
that is, a mode control signal 21 and a card enable signal
22. When the card enable signal 22 is high, regardless of
the level of the mode control signal 21, a memory enable
signal 23 and an output buffer enable signal 24a becone
inactive. When the card enable signal 22 is low, if the
mode control signal 21 is high, the memory enable signal 23
and output buffer enable signal 24a become active. When the
card enable signal 22 is low, if the mode control signal 21
is low, the memory enable signal 23 becomes inactive and the
output buffer enable signal 24a becomes active.

Similarly to IC cards of prior art, the IC card
according to the present invention has the following three
states:

(A) Standby state

In this state, a memory enable signal 23 and an output
buffer enable signal 24a are inactive, an address decoder 3,
ROMs 4 to 7 connected to the address decoder 3, and a data
output buffer 9 are not actuated, and a data signal 29 is
held high-impedance.

To attain this state, a card enable signal 22 must be
driven high. )

(B) ROM read state
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This is a state in which ROMs are read out. An address
decoder 3 and a data output buffer 9 are actuated.

To attain this state, a card enable signal 22 must be
driven low, and a mode control signal 21, high. At this
time, according to the upper-level address 26a of an address
signal 26, any one of ROMs 4 to 7 is selected by a chip
enable signal 25. In addition, data specified according to
the lower-level address is read out and placed onto a data
signal 28, then outputted as a data signal 29 to a connector
1 via a data output buffer 9.

At this time, the data signal 29 is driven by any one of
the ROMs 4 to 7. ©Neither pull-up nor pull-down resistors 10
affect the aforesaid operation. This is explained using
Figure 2. 1In the circuit diagram of Figure 2, a ROM output
circuit 40 is formed as, for example, a complementary metal
oxide semiconductor (CMOS). A pull-up resistor 10 is
connected to a data line between a ROM data terminal and the
data output buffer 9. 1In Figure 2, a circuit element of the
output circuit 40 is formed as a CMOS, wherein a P-channel
transistor and an N-channel transistor are connected in
series in that order between the power supply and ground, a
data signal is provided to each of the transistor gates, and
a data line is connected to the joint of the transistors.

In Figure 2, when an output data signal of a ROM

internal memory IC 41 is low, a P-channel transistor is
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turned off, and an N-channel transistor, on. If the
resistance of a pull-up resistor 10 is set so that current
coming from the pull-up resistor 10 will be less than the
current absorption capacity of the N-channel transistor, the
N—-channel transistor absorbs current flowing from the pull-
up resistor 10. As a result, a low-level signal is
transmitted to a data output buffer 9. When an output
signal of the ROM internal memory IC 41 is high, the P-
channel transistor is turned on, and the N-channel
transistor, off, thereby no current flows in from the pull-
up resistor 10. Consequently, a high-level signal is
transmitted to the data output buffer 9. In the same
manner, even when a pull-down resistor is connected, a
signal sent from a ROM output circuit is transmitted to the
data output buffer circuit 9 without changing the level. In
this case, the resistance of the pull-down resistor should
be set so that when the P-channel transistor is on, the data
line is held high by the current flowing from the power
supply through the P-channel transistor.

(C) Attribute output data read state

This is a state in which attribute information is read
out. An address decoder 3 is inactive, while a data output
buffer is active.

To attain this state, a card enable signal 22 must be

driven low, and a mode control signal 21, low. At this
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time, all the ROMs 4 to 7 do not operate and remain high-
impedance. Therefore, a data signal 28 goes to a level
specified by pull-up or pull—dowh resistors 10. Therefore,
the information of the data signal 28 is read out as
attribute information via a data output buffer 9, then
outputted as a data signal 29 to a connector 1. Figure 3 is
a circuit diagram showing the section A of Figure 1 more
specifically. In Figure 3, part of the functions of the
address decoder forms a mode control circuit 2.

In the embodiment explained so far, ROMs are
incorporated in the card. SRAMs, EEPROMs, OPTROMs, or other
storage means can be employed to construct the same circuit.
If SRAMs or other writable storage means is used, an input-
output buffer, instead of an output buffer, is connected to
a data line between the SRAMs and the connector. The
circuit configuration of the attribute information setting
circuit comprising pull-up and pull-down resistors is
identical to that of the aforesaid embodiment. Therefore,
the detail explanation is omitted.

The circuit of the present invention may be formed as a
hybrid IC or a monolithic IC on a semiconductor substrate.

According to the present inventicn, a data output buffer
also operates as an attribute output buffer. This results
in a reduced number of components in the IC card, thus

improving the reliability.
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What is claimed is:

1. An IC card having a function for outputting its own
attribute information to an external unit comprising:

a storage means for storing data;

a connector for interfacing with said external unit;

a transmitting/receiving means for transferring control
signals, address signals, and data with the external unit
via said connector;

a buffer means which is designed for said storage means
and connected on said transmitting/receiving means located
between said connector'énd said storage means;

a control means for controlling the active or inactive
state of each of said storage means and said buffer means
based on said control signals sent from the external unit;
and

an attribute information setting means which is
connected to said transmitting/receiving means located
between said storage means and said buffer means, and
contains the attribute information of said IC card;

said attribute information contained in said attribute
information setting means being outputted to the external
unit by said transmitting/receiving means via said buffer
circuit and said connector when said storage means is
inactivated while said buffer means is activated under

control of said control means.
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2. An IC card according to claim 1 wherein said storage
means has an output circuit formed as a CMOS, said
transmitting/receiving means includes at least one data line
connected between said output circuit of said storage means
and said connector, said buffer means includes a buffer
circuit inserted into said at least one data wire, and said

attribute information setting means has one of a pull-up
resistor and a pull-down resistor respectively connected to
each of said data lines between said storage means and said
buffer means.

3. An IC card according to claim 2 wherein said
transmitting/receiving means includes a plurality of data
lines connected between said output circuit of said storage
means and said connector, said buffer means includes a
buffer circuit commonly inserted into said plurality of data
lines, and said attribute information setting means has one
of a pull-up resistor and a pull-down resistor respectively
connected to each of said plurality of data lines between
said storage means and said buffer means.

4. An IC card according to claim 2 wherein one circuit
element of said output circuit of said storage means, which
is formed as a CMOS, is composed of a P-channel transistor
and an N-channel transistor which are connected in series in
that order between a power supply and ground, a data signal

is provided to the gates of said transistors, and said at
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least one data line is connected to a joint of said
transistors,
a pull-up resistor connected to said at least one data
line, which has a resistance which is less than the
current absorption capacity of said N-channel transistor
when said N-channel transistor is on, and a pull-down
resistor connected to said at least one data line, which has
a resistance that allows said at least one data line to be
held high level by current coming from said P-channel transistor

when said .P-channel transistor is on.

5. An IC card substantially as herein described with

reference to figures 1 to 3 of the accompanying drawings.
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