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DATA INPUT/OUTPUT CIRCUIT AND
SEMICONDUCTOR MEMORY APPARATUS
HAVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority under 35
U.S.C. §119(a) to Korean Application No. 10-2009-0104471,
filed on Oct. 30, 2009, in the Korean Intellectual Property
Office, which is incorporated herein by reference in its
entirety as if set forth in full.

BACKGROUND
[0002] 1. Technical Field
[0003] Various embodiments of the present disclosure gen-

erally relate to a semiconductor memory apparatus, and more
particularly, to data input/output of a semiconductor memory
apparatus.

[0004] 2. Related Art

[0005] A semiconductor memory apparatus inputs and out-
puts data by performing a write operation and a read opera-
tion. The read operation is an operation in which data stored
in a memory bank is transmitted to a global input/output line
and the transmitted data is outputted externally through a data
pad. The write operation is an operation in which data input-
ted through the data pad is transmitted to the global input/
output line and the data transmitted to the global input/output
line is stored in a memory bank. Therefore, data input/output
between an external device and the semiconductor memory
apparatus is performed through the global input/output line.
[0006] FIG. 1 is a diagram illustrating a configuration of a
typical semiconductor memory apparatus. Referring to FIG.
1, a semiconductor memory apparatus 1 includes two chips.
The semiconductor memory apparatus 1 may perform input/
output operations through a first chip and a second chip. The
semiconductor memory apparatus 1 may have a storage
capacity two times greater than that of a semiconductor
memory apparatus composed of one chip. The semiconductor
memory apparatus 1 controls the operations of the first and
second chips using a chip selection command signal. The first
chip is typically referred to as a first rank Rank0 and the
second chip is referred to as a second rank Rank1. The semi-
conductor memory apparatus 1 determines, in response to the
chip selection command signal, whether to perform data
input/output operations through the first rank Rank0 or
through the second rank Rank1.

[0007] InFIG. 1, the typical semiconductor memory appa-
ratus 1 is composed of the first rank Rank0 which includes a
first input/output driver 10, a first global input/output line
GIO1, a first data input/output section 30 and a first data pad
DQO, and a second rank Rankl which includes a second
input/output driver 20, a second global input/output line
G102, a second data input/output section 40 and a second data
pad DQ1. The first and second data pads DQ1 and DQ2 are
connected to each other such that the first and second ranks
Rank0 and Rank1 may constitute one semiconductor memory
apparatus 1. In the first rank Rank0, data stored in a memory
bank of the first rank Rank0 is amplified through the first
input/output driver 10 and is transmitted through the first
global input/output line GIO1. The data transmitted through
the first global input/output line GIO1 is outputted through
the first data input/output section 30 and the first data pad
DQO. Further, data inputted from an external device is ampli-
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fied by the first data input/output section 30 and is transmitted
through the first global input/output line GIO1, and the data
transmitted through the first global input/output line GIO1 is
stored in the memory bank through the first input/output
driver 10.

[0008] Similarly, in the second rank Rank1, data stored in a
memory bank of the second rank Rank1 is amplified through
the second input/output driver 20 and is transmitted through
the second global input/output line GIO2, and the data trans-
mitted through the second global input/output line GIO2 is
outputted through the second data input/output section 40 and
the second data pad DQ1. Further, data inputted from an
external device is amplified by the second data input/output
section 40 and is transmitted through the second global input/
output line GIO2, and the data transmitted through the second
global input/output GIO2 is stored in the memory bank
through the second input/output driver 20.

[0009] The first and second input/output drivers 10 and 20
respectively include write drivers 11 and 21 and read sense
amplifiers 12 and 22. The write drivers 11 and 21 participate
in write operations, that is, data input, and the read sense
amplifiers 12 and 22 participate in read operations, that is,
data output.

[0010] The first and second data input/output sections 30
and 40 respectively include data buffers 31 and 41, data
aligning units 32 and 42, write sense amplifiers 33 and 43,
pipe latch units 34 and 44, data trigger units 35 and 45, and
read drivers 36 and 46. The data buffers 31 and 41, the data
aligning units 32 and 42 and the write sense amplifiers 33 and
43 participate in write operations, and the pipe latches 34 and
44, the data trigger units 35 and 45 and the read drivers 36 and
46 participate in read operations. In the first Rank0, data
inputted through the data pad DQO is amplified by the data
buffer 31, the amplified data is aligned by the data aligning
unit 32, the aligned data is amplified by the write sense
amplifier 33, and the amplified data is transmitted to the first
global input/output line GIO1. The pipe latch 34 stores data
transmitted through the first global input/output line GIO1,
and the data trigger unit 35 outputs the stored data in synchro-
nization with a clock signal. The outputted data is amplified
by the read driver 36 and the amplified data is transmitted to
the data pad DQO. The second data input/output section 40 of
the second rank Rank1 may operate in the same manner as the
first rank Rank0.

[0011] As described above, since the data pads DQO and
DQ1 of the first and second ranks Rank0 and Rankl are
connected to each other, the first and second ranks Rank0 and
Rankl may operate while constituting one semiconductor
memory apparatus. However, although the first and second
ranks Rank0 and Rankl constitute one semiconductor
memory apparatus, input/output circuits cannot be separately
provided for the respective first and second ranks Rank0 and
Rank1.

SUMMARY OF THE INVENTION

[0012] Various aspects of the present invention comprise a
semiconductor memory apparatus capable of sharing a data
input/output circuit.

[0013] Inone aspect of the present invention, a data input/
output circuit comprises a rank selecting section configured
to be selectively connected to one of a first and second ranks
in response to a chip selection signal, and output data to a
connected rank or receive data from the connected rank; and
adata input/output section configured to output the data trans-
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mitted from the rank selecting section through a data pad to an
device during a read operation, and output the data inputted to
the data pad to the rank selecting section during a write
operation.

[0014] In another aspect of the present invention, a semi-
conductor memory apparatus comprises a first data input/
output line connected to a first rank; a second data input/
output line connected to a second rank; and a shared data
input/output section configured to output data, transmitted
from one of the first and second data input/output lines
through a data pad in response to a chip selection signal
during a read operation, and transmit data inputted through
the data pad to one of the first and second data input/output
lines in response to the chip selection signal during a write
operation.

[0015] In still another aspect of the present invention, a
semiconductor memory apparatus comprises a first data
input/output line connected to a first rank; a second data
input/output line connected to a second rank; a read selecting
part configured to be activated during a read operation and be
connected to one of the first and second data input/output
lines in response to a chip selection signal; a data output part
configured to output data outputted from the read selecting
part through a data pad; a write selecting part configured to be
activated during a write operation and be connected to one of
the first and second data input/output lines in response to the
chip selection signal; and a data input part configured to
output data inputted through the data pad to the write select-
ing part.

[0016] In still another aspect of the present invention, a
semiconductor memory apparatus comprising a main chip
and a plurality of slave chips comprises a rank selecting
section configured to be placed in the main chip and be
selectively connected to the plurality of slave chips in
response to a chip selection signal; and a data input/output
section configured to be placed in the main chip, output data
transmitted from the rank selecting section to a data pad
during a read operation, and output data inputted through the
data padto the rank selecting section during a write operation.
[0017] In still another aspect of the present invention, a
semiconductor memory apparatus including a main chip and
a plurality of slave chips comprises a plurality of data input/
output lines respectively connected to the plurality of slave
chips; and a shared data input/output section configured to be
placed in the main chip, output data transmitted from one of
the plurality of data input/output lines through a data pad in
response to a chip selection signal during a read operation,
and output data inputted through the data pad to one of the
plurality of data input/output lines in response to the chip
selection signal during a write operation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings, which are incorpo-
rated in and constitute a part of this specification, illustrate
various embodiments consistent with the invention and,
together with the description, serve to explain the principles
of the invention.

[0019] FIG. 1 is a diagram illustrating a configuration of a
typical semiconductor memory apparatus.

[0020] FIG. 2 is a block diagram schematically illustrating
the configuration of a semiconductor memory apparatus in
accordance with one embodiment of the present invention.
[0021] FIG. 3 is a view illustrating the detailed configura-
tion of the semiconductor memory apparatus shown in FIG. 2.
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[0022] FIGS. 4A and 4B are timing diagrams illustrating
operations of the semiconductor memory apparatus accord-
ing to a typical semiconductor apparatus and the present
invention.

[0023] FIG. 5 is a diagram schematically illustrating the
configuration of a semiconductor memory apparatus in accor-
dance with one embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0024] Advantages and characteristics of the present inven-
tion and a method for achieving them will be apparent with
reference to embodiments described below with reference to
the accompanying drawings. However, the present invention
is not limited to the exemplary embodiments described below
but may be implemented in various forms. Therefore, the
exemplary embodiments are provided to enable those skilled
in the art to thoroughly understand the teaching of the present
invention and to completely inform the scope of the present
invention and the exemplary embodiment is just defined by
the scope of the appended claims. Throughout the specifica-
tion, like elements refer to like reference numerals.

[0025] FIG. 2 is a block diagram schematically illustrating
a configuration of a semiconductor memory apparatus in
accordance with one embodiment of the present invention.
Referring to FIG. 2, a semiconductor memory apparatus 2
includes first and second input/output driving sections 100
and 200, first and second data input/output lines GIO_Rank0
and GIO_Rank1, and a shared data input/output section 1000.
[0026] Thefirst input/output driving section 100 stores data
transmitted through the first data input/output line GIO_
Rank0 in a memory bank of a first rank Rank0 during a write
operation, amplifies data stored in the memory bank of the
first rank Rank0 and outputs the amplified data to the first data
input/output line GIO_Rank0 during a read operation. The
second input/output driving section 200 stores data transmit-
ted through the second data input/output line GIO_Rank1 in
a memory bank of a second rank Rank1 during a write opera-
tion and amplifies data stored in the memory bank of the
second rank Rankl and outputs the amplified data to the
second data input/output line GIO_Rankl during a read
operation.

[0027] The ranks can be defined in a variety of ways. For
example, one chip may operate as a plurality of ranks and a
plurality of chips may operate as a plurality of ranks. In the
former case, when a memory bank of one chip having storage
capacity of, for example, 1 gigabyte (Gb), is divided into two
memory banks, each having a storage capacity of 512 mega-
bytes (Mb), so that one chip operates like two chips, the
divided memory banks may be defined as ranks. In the latter
case, when two chips operate as one semiconductor memory
apparatus, the two chips may be respectively defined as ranks.
it is to be understood that the present invention is not limited
to the ranks according to these two definitions and may be
applied to all semiconductor memory apparatuses which
adopt a concept of rank.

[0028] During a read operation, the shared data input/out-
put section 1000 outputs data transmitted from the first input/
output driving sections 100 and 200 through a data pad DQ in
response to chip selection signals CS0 and CS1. During a
write operation, the shared data input/output section 1000
transmits data inputted through the data pad DQ to one of the
first and second input/output driving sections 100 and 200 in
response to the chip selection signals CS0 and CS1. The first
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and second data input/output lines GIO_Rank( and GIO_
Rank1 connect the shared data input/output section 1000 to
the respective first and second input/output driving sections
100 and 200. In other words, data transmission between the
shared data input/output section 1000 and the first and second
input/output driving sections 100 and 200 may be imple-
mented through the first and second data input/output lines
GIO_Rank0 and GIO_Rankl.

[0029] During the read operation, when the first rank Rank0
is selected by the chip selection signals CS0 and CS1, that is,
when a first chip selection signal CS0 is enabled, the shared
data input/output section 1000 outputs data, transmitted
through the first data input/output line GIO_Rank0, to the
data pad DQ. Therefore, the read operation of the first rank
Rank0 may be performed. Also, during the read operation,
when the second rank Rank1 is selected by the chip selection
signals CS0 and CS1, that is, when a second chip selection
signal CS1 is enabled, the shared data input/output section
1000 outputs data transmitted through the second data input/
output line GIO_Rank1 to the data pad DQ. Therefore, the
read operation of the second rank Rank1 may be performed.
[0030] During the write operation, when the first chip selec-
tion signal CS0 is enabled, the shared data input/output sec-
tion 1000 outputs data, inputted through the data pad DQ, to
the first data input/output line GIO_Rank0. Therefore, the
write operation of the first rank Rank0 may be performed.
Also, during the write operation, when the second chip selec-
tion signal CS1 is enabled, the shared data input/output sec-
tion 1000 outputs data, inputted through the data pad DQ, to
the second data input/output line GIO_Rank1. Therefore, the
write operation of the second rank Rank1 may be performed.
[0031] Accordingly, even though the first and second ranks
Rank0 and Rankl may comprise one data input/output cir-
cuit, the semiconductor memory apparatus 2 may allow aread
operation and a write operation to be selectively performed
for one of the first and second ranks Rank0 and Rankl in
response to the chip selection signals CS0 and CS1, whereby
it is possible to prevent a data collision from occurring.
[0032] The chip selection signals CS0 and CS1 are signals
that may be generated as command signals applied from a
device external to the semiconductor memory apparatus 2 and
buffered. In general, if command signals are applied from an
external device, the command signals are buffered by a buffer
which is provided in the semiconductor memory apparatus
and may be utilized as internal signals. Thus, the chip selec-
tion signals CS0 and CS1 may be understood as signals
obtained because the chip selection command signals are
buffered.

[0033] FIG. 3 is a diagram illustrating a detailed configu-
ration of the semiconductor memory apparatus 2 shown in
FIG. 2. In FIG. 3, the first and second data input/output
driving sections 100 and 200 respectively include write driv-
ers 11 and 21 and read sense amplifiers 12 and 22. During read
operations, the read sense amplifiers 12 and 22 amplify data
stored in the first and second ranks Rank0 and Rank1 and
output the amplified data to the first and second data input/
output lines GIO_Rank0 and GIO_Rankl. During write
operations, the write drivers 11 and 21 amplify data transmit-
ted through the first and second data input/output lines GIO_
Rank0 and GIO_Rank1 and output the amplified data to the
first and second ranks Rank0 and Rank1. More specifically,
the first input/output driving section 100 is connected to a
memory bank of the first rank Rank0 via a first local input/
output line LIO_Rank0 and the second input/output driving
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section 200 is connected to a memory bank ofthe second rank
Rank1 via a second local input/output line LIO_Rankl.

[0034] The shared data input/output section 1000 includes
a rank selecting unit 1100 and a data input/output unit 1200.
The rank selecting unit 1100 is connected to one of the first
and second data input/output lines GIO_Rank( and GIO_
Rank1 in response to the chip selection signals CS0 and CS1.
The rank selecting unit 1100 connects the first data input/
output line GIO_Rank0 to the data input/output unit 1200
when the first chip selection signal CS0 is enabled, and con-
nects the second data input/output line GIO_Rank1 with the
data input/output unit 1200 when the second chip selection
signal CS1 is enabled.

[0035] The rank selecting unit 1100 includes a write select-
ing unit 1110 and a read selecting unit 1120. The write select-
ing unit 1110 is activated during the write operation and is
connected to one of the first and second data input/output
lines GIO_Rank0 and GIO_Rank1 in response to the chip
selection signals CS0 and CS1. More specifically, the write
selecting unit 1110 is activated during the write operation of
the semiconductor memory apparatus 2. During the write
operation, the write selecting unit 1110 connects the first data
input/output line GIO_Rank0 with the data input/output unit
1200 when the first chip selection signal CS0 is enabled, and
connects the second data input/output line GIO_Rank1 to the
data input/output unit 1200 when the second chip selection
signal CS1 is enabled.

[0036] The read selecting unit 1120 is activated during the
read operation and is connected to one of the first and second
data input/output lines GIO_Rank0 and GIO_Rankl in
response to the chip selection signals CS0 and CS1. More
specifically, the read selecting unit 1120 is activated during
the read operation of the semiconductor memory apparatus 2.
During the read operation, the read selecting unit 1120 con-
nects the first data input/output line GIO_Rank0 to the data
input/output unit 1200 when the first chip selection signal
CS0 is enabled, and connects the second data input/output
line GIO_Rank1 to the data input/output unit 1200 when the
second chip selection signal CS1 is enabled.

[0037] The write selecting unit 1110 and the read selecting
unit 1120 may be realized using multiplexers which are con-
nected to one of the first and second data input/output lines
GIO_Rank0 and GIO_Rank1 in response to the chip selection
signals CS0 and CS1.

[0038] While not shown in a drawing, the write selecting
unit 1110 and the read selecting unit 1120 may be activated in
response to internal write and read signals. The internal write
and read signals may be signals that are generated because
write and read command signals applied from a device exter-
nal to the semiconductor memory apparatus 2 are buffered.
[0039] The data input/output unit 1200 is connected to the
rank selecting unit 1100, outputs an output of the rank select-
ing unit 1100 through the data pad DQ during the read opera-
tion, and outputs data inputted through the data pad DQ to the
rank selecting unit 1100 during the write operation.

[0040] The data input/output unit 1200 may include a data
input part 1210 and a data output part 1220. The data input
part 1210 may be activated during the write operation of the
semiconductor memory apparatus 2 and the data output part
1220 may be activated during the read operation of the semi-
conductor memory apparatus 2. The data input part 1210 may
comprise a data buffer, a data aligning unit and a write sense
amplifier. Also, the data output part 1220 may comprise a pipe
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latch unit, a data trigger unit and a read driver. The data input
part 1210 and the data output part 1220 may be configured in
any known manner.

[0041] FIGS. 4A and 4B are timing diagrams illustrating
operations of the semiconductor memory apparatuses accord-
ing to a typical semiconductor memory apparatus and the
present invention. Operations of a typical semiconductor
memory apparatus and the present invention are described
with reference to FIGS. 1 through 4B.

[0042] FIG. 4A shows a problem that is caused in a typical
semiconductor memory apparatus because the first and sec-
ond ranks Rank0 and Rank1 cannot share a data input/output
circuit. Even when a read operation and a write operation for
either of the first and second ranks Rank0 and Rankl are
successively performed, a data collision does not occur. That
is, since the read operation and the write operation for one
rank are performed with a predetermined time interval set
therebetween, even when the read operation and the write
operation are alternately performed, a data collision does not
occur. However, in the case where the write operation of the
first rank Rank0 is performed and then the read operation of
the second rank Rankl is performed, a data collision is
unavoidable. Assuming that the first and second ranks Rank0
and Rank1 share a data input/output circuit, first and second
data input/output lines operate in the same manner. Since it
takes a time for data inputted through the data pad DQ to pass
through the data input/output section, when the write opera-
tion of the first rank Rank0 is performed, a time A at which the
data is actually loaded on the data input/output line is after a
certain time interval is lapsed. That is to say, the write data is
loaded on the data input/output line GIO1 or GIO2 at the time
A

[0043] When the read operation of the second rank Rank1
is performed following the write operation of the first rank
Rank0, data of the second rank Rank1 is immediately loaded
on the data input/output line GIO1 or GIO2. As a result,
because the time A at which the write data is loaded on the
data input/output line GIO1 and GIO2 is later than a time B at
which the read data is loaded on the data input/output line
GIO1 and GIO2, the data to be outputted to the data pad DQ
is changed from the read data to the write data, resulting in a
data collision.

[0044] Conversely, in the semiconductor memory appara-
tus 2 in accordance with one embodiment of the present
invention, since the first and second ranks Rank(0 and Rank1
share the data input/output unit 1200 and have the rank select-
ing unit 1100 which responds to the chip selection signals
CS0 and CS1, a data collision as described above does not
occur. First, when the write operation of the first rank Rank0
is performed, the first chip selection signal CS0 is enabled,
and the write selecting unit 1110 of the rank selecting unit
1100 is connected to the first data input/output line GIO_
Rank0. Accordingly, during the write operation, data inputted
through the data pad DQ is transmitted to the write selecting
unit 1110 via the data input part 1210 and the transmitted data
is transmitted to the first input/output driving section 100
through the first data input/output line GIO_Rank0. The data
transmitted to the first input/output driving section 100 may
be stored in the memory bank of the first rank Rank0. There-
after, when the read operation of the second rank Rank1 is
performed, the second chip selection signal CS1 is enabled
and the read selecting unit 1120 of the rank selecting unit
1100 is connected to the second data input/output line GIO_
Rank1. Accordingly, during the read operation, data in the
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memory bank of the second rank Rank1, transmitted from the
second input/output driving section 200, is loaded on the
second data input/output line GIO_Rank1, and the data out-
put part 1220 outputs the data, transmitted through the second
data input/output line GIO_Rank1, through the data pad DQ.
[0045] The rank selecting unit 1100 distinguishes the read
operation and the write operation for the first and second
ranks Rank( and Rankl in response to the chip selection
signals CS0 and CS1, and is selectively connected to the first
and second data input/output lines GIO_Rank( and GIO_
Rank1. Thus, the read and write data may be transmitted
through the first data input/output line GIO_Rank0 during the
read and write operations of the first rank Rank0, and the read
and write data may be transmitted through the second data
input/output line GIO_Rankl during the read and write
operations of the second rank Rank1. Therefore, even when
the read and write operations of the first and second ranks
Rank0 and Rank1 are repeatedly performed, a data collision
does not occur as can be alternately seen from FIG. 4B.
[0046] Inordertoincrease the integration of a semiconduc-
tor apparatus, a three-dimensional (3D) semiconductor appa-
ratus comprising a plurality of stacked chips has been devel-
oped. The stacked chips provide a structure that enables the
3D semiconductor apparatus to be packages in a single pack-
age. Recently, a through-silicon via (TSV) type semiconduc-
tor apparatus has been developed in which silicon vias are
formed to pass through the plurality of stacked chips so that
all of the chips are electrically connected to one another. In
this regard, the technical concept of the semiconductor
memory apparatus 2 in accordance with the embodiment of
the present invention can be applied to the 3D semiconductor
apparatus.

[0047] FIG. 5 is a diagram schematically illustrating a con-
figuration of a semiconductor memory apparatus in accor-
dance with one embodiment of the present invention. Refer-
ring to FIG. 5, a semiconductor memory apparatus 3
comprises a main chip C0 and a plurality of slave chips C1
and C2. The chips C0, C1 and C2 are connected by TSVs.
[0048] FIG. 5 shows an exemplary embodiment in which
one main chip C0 and two slave chips C1 and C2 are stacked.
Although only one main chip and two slave chips are shown,
it is to be understood that any number of main and slave chips
may be used. In the 3D semiconductor apparatus in which the
plurality of chips are stacked, the plurality of chips may
operate individually. Accordingly, the first and second slave
chips C1 and C2 may be divided as first and second ranks
Rank0 and Rank1 and be separately operated by chip selec-
tion signals CS0 and CS1. It is sufficient for a shared data
input/output section 1000 to be disposed in at least one of the
main chip C0 and the first and second slave chips C1 and C2.
In FIG. 5, the shared data input/output section 1000 is dis-
posed in the main chip CO0.

[0049] When assuming that the first slave chip C1 is des-
ignated as the first rank Rank0 and the second slave chip C2
is designated as the second rank Rank1, the first chip selection
signal CS0 becomes a signal for selecting the first slave chip
C1, and the second chip selection signal CS1 becomes a
signal for selecting the second slave chip C2. Data transmis-
sion between the first slave chip C1 and the main chip CO0 is
implemented through a first data input/output line GIO_
Rank0. The first data input/output line GIO_Rank0 comprises
a TSV TSV1 which connects the first slave chip C1 and the
main chip C0. Data transmission between the second slave
chip C2 and the main chip C0 is implemented through a

Petitioners
Ex. 1014, p. 10



US 2011/0103156 Al

second data input/output line GIO_Rank1. The second data
input/output line GIO_Rank1 comprises a TSV TSV2 which
connects the second slave chip C2 and the main chip CO0.
[0050] It is to be understood that the shared data input/
output section 1000 according to the embodiment of the
present invention can be applied to a semiconductor memory
apparatus in which a plurality of chips are stacked. While the
semiconductor memory apparatuses having two ranks are
explained with reference to FIGS. 2 and 5, a person having
ordinary skill in the art will appreciate that the technical
concept of the present invention can be applied to a semicon-
ductor memory apparatus which are divided into three or
more ranks.

[0051] While certain embodiments have been described
above, it will be understood to those skilled in the art that the
embodiments described are by way of example only. Accord-
ingly, the data input/output circuit and the semiconductor
memory apparatus having the same described herein should
not be limited based on the described embodiments. Rather,
the data input/output circuit and a semiconductor memory
apparatus having the same described herein should only be
limited in light of the claims that follow when taken in con-
junction with the above description and accompanying draw-
ings.

What is claimed is:

1. A data input/output circuit comprising:

a rank selecting section configured to be selectively con-
nected to one of a first and second rank in response to a
chip selection signal, and output data to a connected rank
or receive data from the connected rank; and

a data input/output section configured to output the data
transmitted from the rank selecting section through a
data pad to an external device during a read operation,
and output the data inputted to the data pad to the rank
selecting section during a write operation.

2. The data input/output circuit according to claim 1,
wherein the rank selecting section outputs the data transmit-
ted from the first rank when the chip selection signal selects
the first rank, and outputs data transmitted from the second
rank when the chip selection signal selects the second rank.

3. The data input/output circuit according to claim 1,
wherein the rank selecting section transmits an output of the
data input/output section to the first rank when the chip selec-
tion signal selects the first rank, and transmits the output of
the data input/output section to the second rank when the chip
selection signal selects the second rank.

4. The data input/output circuit according to claim 1,
wherein the first rank is connected to the rank selecting sec-
tion through a first data input/output line, and the second rank
is connected to the rank selecting section through a second
data input/output line.

5. The data input/output circuit according to claim 1,
wherein the chip selection signal comprises a signal that is
generated by buffering a command signal inputted from the
external device.

6. A semiconductor memory apparatus comprising:

a first data input/output line connected to a first rank;

a second data input/output line connected to a second rank;

and

ashared data input/output section configured to output data
transmitted from one of the first and second data input/
output lines through a data pad in response to a chip
selection signal during a read operation, and transmit
data inputted through the data pad to one of the first and
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second data input/output lines in response to the chip
selection signal during a write operation.

7. The semiconductor memory apparatus according to
claim 6, wherein the shared data input/output section com-
prises:

arank selecting unit configured to select one of the first and
second data input/output lines in response to the chip
selection signal; and

a data input/output unit configured to receive an output of
the rank selecting unit and output a received output
through the data pad during the read operation, and
output the data inputted through the data pad to the rank
selecting unit during the write operation.

8. The semiconductor memory apparatus according to
claim 7, wherein the rank selecting unit outputs data trans-
mitted from the first data input/output line when the chip
selection signal selects the first rank, and outputs data trans-
mitted from the second data input/output line when the chip
selection signal selects the second rank.

9. The semiconductor memory apparatus according to
claim 7, wherein the rank selecting unit transmits an output of
the data input/output unit to the first data input/output line
when the chip selection signal selects the first rank, and
transmits an output of the data input/output unit to the second
data input/output line when the chip selection signal selects
the second rank.

10. The semiconductor memory apparatus according to
claim 6, wherein the chip selection signal comprises a signal
that is generated by buffering a command signal inputted
from an external device.

11. A semiconductor memory apparatus comprising:

a first data input/output line connected to a first rank;

a second data input/output line connected to a second rank;

a read selecting part configured to be activated during a
read operation and be connected to one of the first and
second data input/output lines in response to a chip
selection signal;

a data output part configured to output data outputted from
the read selecting part through a data pad;

a write selecting part configured to be activated during a
write operation and be connected to one of the first and
second data input/output lines in response to the chip
selection signal; and

a data input part configured to output data inputted through
the data pad to the write selecting part.

12. The semiconductor memory apparatus according to
claim 11, wherein the read selecting part is connected to the
first data input/output line when the chip selection signal
selects the first rank, and is connected to the second data
input/output line when the chip selection signal selects the
second rank.

13. The semiconductor memory apparatus according to
claim 11, wherein the write selecting part is connected to the
first data input/output line when the chip selection signal
selects the first rank, and is connected to the second data
input/output line when the chip selection signal selects the
second rank.

14. The semiconductor memory apparatus according to
claim 11, wherein the chip selection signal comprises a signal
that is generated by buffering a command signal inputted
from an external device.

15. A semiconductor memory apparatus comprising a main
chip and a plurality of slave chips, comprising:
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arank selecting section configured to be placed in the main
chip and be selectively connected to the plurality of slave
chips in response to a chip selection signal; and

a data input/output section configured to be placed in the

main chip, output data transmitted from the rank select-
ing section to a data pad during a read operation, and
output data inputted through the data pad to the rank
selecting section during a write operation.

16. The semiconductor memory apparatus according to
claim 15, wherein the rank selecting section is connected to
the plurality of slave chips through data input/output lines
which are respectively assigned for the plurality of slave
chips.

17. The semiconductor memory apparatus according to
claim 16, wherein the data input/output lines comprise
through-silicon vias (TSVs).

18. The semiconductor memory apparatus according to
claim 15, wherein the chip selection signal comprises a signal
that is generated by buffering a command signal inputted
from an external device.

19. A semiconductor memory apparatus including a main
chip and a plurality of slave chips, comprising:

aplurality of data input/output lines respectively connected

to the plurality of slave chips; and

a shared data input/output section configured to be placed

in the main chip, output data transmitted from one of the
plurality of data input/output lines through a data pad in
response to a chip selection signal during a read opera-
tion, and output data inputted through the data pad to one
of' the plurality of data input/output lines in response to
the chip selection signal during a write operation.

20. The semiconductor memory apparatus according to
claim 19, wherein the plurality of data input/output lines
comprise through-silicon vias (TSVs).
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21. The semiconductor memory apparatus according to
claim 19, wherein the chip selection signal comprises a signal
that is generated by buffering a command signal inputted
from an external device.

22. The semiconductor memory apparatus according to
claim 19, wherein the shared data input/output section com-
prises:

a rank selecting unit configured to be connected to one of
the plurality of data input/output lines in response to the
chip selection signal; and

a data input/output unit configured to receive an output of
the rank selecting unit and output a received output
through the data pad during the read operation, and
output the data inputted through the data pad to the rank
selecting unit during the write operation.

23. The semiconductor memory apparatus according to

claim 19, wherein the rank selecting unit comprises:

a read selecting part configured to be connected to one of
the plurality of data input/output lines in response to the
chip selection signal during the read operation; and

a write selecting part configured to be connected to one of
the plurality of data input/output lines in response to the
chip selection signal during the write operation.

24. The semiconductor memory apparatus according to

claim 23, wherein the data input/output unit comprises:

a data output part configured to receive an output of the
read selecting part and output a received output through
the data pad; and

a data input part configured to output the data, inputted
through the data pad, to the write selecting part.

25. The semiconductor memory apparatus according to
claim 19, wherein the chip selection signal comprises a signal
that is generated by buffering a command signal inputted
from an external device.

sk sk sk sk sk
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