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A semiconductor memory apparatus may include a row
address control block configured to output an address as a row
address or output a counted signal as the row address in
response to a refresh signal and the address, and generate an
auto-precharge signal and a pre-bank active signal in
response to the refresh signal and a bank active signal. The
semiconductor memory apparatus may include a bank control
block configured to generate the bank active signal in
response to an active signal, a precharge signal, a bank
address signal, the auto-precharge signal and the pre-bank
active signal.
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SEMICONDUCTOR MEMORY APPARATUS

CROSS-REFERENCES TO RELATED
APPLICATION

[0001] The present application claims priority under 35
US.C. §119(a) to Korean application number 10-2014-
0085226, filed on Jul. 8, 2014, in the Korean Intellectual
Property Office, which is incorporated herein by reference in
its entirety.

BACKGROUND
[0002] 1. Technical Field
[0003] Various embodiments generally relate to a semicon-

ductor integrated circuit, and more particularly, to a semicon-
ductor memory apparatus.

[0004] 2. Related Art

[0005] Semiconductor memory apparatuses are configured
to store data and output stored data.

[0006] Semiconductor memory apparatuses may be classi-
fied into two categories. One category may include nonvola-
tile semiconductor memory apparatuses and the other may
include volatile semiconductor memory apparatuses. The
volatile semiconductor memory apparatuses perform a
refresh operation to retain stored data.

[0007] In the volatile semiconductor memory apparatus,
developments have continuously been made to improve the
refresh operation.

SUMMARY

[0008] Inan embodiment, a semiconductor memory appa-
ratus may include a row address control block configured to
output an address as a row address or output a counted signal
as the row address in response to a refresh signal and the
address, and generate an auto-precharge signal and a pre-
bank active signal in response to the refresh signal and a bank
active signal. The semiconductor memory apparatus may
include a bank control block configured to generate the bank
active signal in response to an active signal, a precharge
signal, a bank address signal, the auto-precharge signal and
the pre-bank active signal.

[0009] Inan embodiment, a semiconductor memory appa-
ratus may include a row address control block configured to
generate a row address, an auto-precharge signal and a pre-
bank active signal in response to a refresh signal, an address
and a bank active signal. The semiconductor memory appa-
ratus may include a bank control block configured to generate
the bank active signal in response to an active signal, a pre-
charge signal, a bank address, the auto-precharge signal and
the pre-bank active signal. The semiconductor memory appa-
ratus may include a data storage region configured to be
activated or perform a refresh operation in response to the row
address and the bank active signal, wherein a precharge
operation is performed in response to the auto-precharge
signal when the refresh signal is enabled, the refresh opera-
tionis performed inresponse to the pre-bank active signal and
the refresh signal after the precharge operation is performed,
and recovery to a state before the refresh operation is made
after the refresh operation is performed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 11is a configuration diagram illustrating a rep-
resentation of an example of a semiconductor memory appa-
ratus in accordance with an embodiment.
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[0011] FIG. 2 is a configuration diagram illustrating a rep-
resentation of an example of the row address control block
illustrated in FIG. 1.

[0012] FIG. 3 is a configuration diagram illustrating a rep-
resentation of an example of the control signal generation unit
illustrated in FIG. 2.

[0013] FIG. 4 is a configuration diagram illustrating a rep-
resentation of an example of the bank control block illustrated
in FIG. 1.

[0014] FIG. 5 illustrates a block diagram of an example of
a representation of a system employing the semiconductor
memory apparatus in accordance with the embodiments dis-
cussed above with relation to FIGS. 1-4.

DETAILED DESCRIPTION

[0015] Hereinafter, a semiconductor memory apparatus
will be described below with reference to the accompanying
drawings through various examples of embodiments.

[0016] Referringto FIG. 1, a semiconductor memory appa-
ratus in accordance with an embodiment may include a row
address control block 100, a bank control block 200, and a
data storage region 300.

[0017] The row address control block 100 may generate a
row address Row_add, a pre-bank active signal BK_actp and
an auto-precharge signal APCG. The row address Row_add,
a pre-bank active signal BK_actp and an auto-precharge sig-
nal APCG may be generated in response to first and second
setting signals MRS_apcg and MRS_aa, a refresh signal
REF_s, an address ADD and a bank active signal BK_act. For
example, the row address control block 100 may output a
counted signal as the row address Row_add in a refresh opera-
tion, may output the address ADD stored when the bank
active signal BK_act is enabled, as the row address Row_add
in the refresh operation, or may output the address ADD as the
row address Row_add in a normal operation except the
refresh operation, in response to the first and second setting
signals MRS_apcg and MRS_aa, the refresh signal REF_s
and the bank active signal BK_act. Also, the row address
control block 100 may selectively enable the pre-bank active
signal BK_actp and the auto-precharge signal APCG in
response to the first and second setting signals MRS_apcg
and MRS_aa, the refresh signal REF_s and the bank active
signal BK_act.

[0018] The bank control block 200 may generate the bank
active signal BK_act in response to an active signal ACT, a
precharge signal PCG, a bank address BKADD, the auto-
precharge signal APCG and the pre-bank active signal
BK_actp.

[0019] The data storage region 300 may be activated in
response to the bank active signal BK _act and the row address
Row_add. For example, the data storage region 300 may
include a plurality of banks (not illustrated). The data storage
region 300 may activate a bank corresponding to the bank
active signal BK_act. The data storage region 300 may con-
trol the word lines of the activated bank in response to the row
address Row_add.

[0020] Referring to FIG. 2, the row address control block
100 may include a refresh counter 110, an address storage
unit 120, and a control signal generation unit 130. The row
address control block 100 may include a signal selection unit
140.

[0021] The refresh counter 110 may count a counting
address ADD_cnt in the refresh operation. For example, the
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refresh counter 110 may count the counting address ADD_cnt
when the refresh signal REF_s is enabled.

[0022] The address storage unit 120 may store the address
ADD in response to the bank active signal BK_act. The
address storage unit 120 may output the stored address as an
auto-active address ADD_aa in response to the pre-bank
active signal BK_actp. For example, the address storage unit
120 may store the address ADD when the bank active signal
BK_act is enabled. For example, the address storage unit 120
may output the stored address as the auto-active address
ADD_aa when the pre-bank active signal BK_actp is
enabled.

[0023] The control signal generation unit 130 may generate
the auto-precharge signal APCG, arefresh flag signal REF_f,
an auto-active flag signal AA_fand the pre-bank active signal
BK_actp. The auto-precharge signal APCG, a refresh flag
signal REF_f, an auto-active flag signal AA_f and the pre-
bank active signal BK_actp may be generated in response to
the refresh signal REF_s, the bank active signal BK_act and
the first and second setting signals MRS_apcg and MRS_aa.
For example, the control signal generation unit 130 may
enable the auto-precharge signal APCG and the refresh flag
signal REF_f when the first setting signal MRS_apcg is
enabled and the refresh signal REF_s is enabled. The control
signal generation unit 130 may enable the auto-active flag
signal AA_f in the examples where a predetermined time
passes after the refresh flag signal REF_fis enabled when the
first and second setting signals MRS_apcg and MRS_aa are
enabled and the refresh signal REF_s is enabled. Also, the
control signal generation unit 130 may store the information
of the bank active signal BK_act in response to the refresh
signal REF_s. The control signal generation unit 130 may
output the stored information as the pre-bank active signal
BK_actp when the refresh flag signal REF_{'is enabled.
[0024] The signal selection unit 140 may output one of
either the counting address ADD_cnt, the address ADD or the
auto-active address ADD_aa as the row address Row_add in
response to the refresh flag signal REF_{ and the auto-active
flag signal AA_{. For example, the signal selection unit 140
outputs the address ADD as the row address Row_add when
both the refresh flag signal REF_f and the auto-active flag
signal AA_f are disabled. The signal selection unit 140 out-
puts the counting address ADD_cnt as the row address Row_
add when the refresh flag signal REF_f'is enabled. The signal
selection unit 140 outputs the auto-active address ADD_aa as
the row address Row_add when the auto-active flag signal
AA_f1is enabled.

[0025] Referring to FIG. 3, the control signal generation
unit 130 may include an auto-precharge signal generating
section 131, and a refresh flag signal generating section 132.
The control signal generation unit 130 may include an auto-
active flag signal generating section 133, and a bank infor-
mation storage section 134.

[0026] The auto-precharge signal generating section 131
may enable the auto-precharge signal APCG when the first
setting signal MRS_apcg is enabled and the refresh signal
REF_s is enabled.

[0027] The auto-precharge signal generating section 131
may include a first NAND gate ND1 and a first inverter [V1.
The first NAND gate ND1 may be inputted with the first
setting signal MRS_apcg and the refresh signal REF_s. The
first inverter [V1 may be inputted with the output signal of the
first NAND gate ND1 and may output the auto-precharge
signal APCG.
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[0028] The refresh flag signal generating section 132 may
delay the auto-precharge signal APCG and may output the
refresh flag signal REF_f when the first setting signal MRS_
apcg is enabled. The refresh flag signal generating section
132 may output the refresh signal REF_s as the refresh flag
signal REF_f when the first setting signal MRS_apcg is dis-
abled.

[0029] The refresh flag signal generating section 132 may
include a first delay 132-1 and a multiplexer 132-2. The first
delay 132-1 may delay the auto-precharge signal APCG. The
multiplexer 132-2 may output the output signal of the first
delay 132-1 as the refresh flag signal REF_f when the first
setting signal MRS_apcg is enabled. The multiplexer 132-2
may output the refresh signal REF_s as the refresh flag signal
REF_f when the first setting signal MRS_apcg is disabled.
[0030] The auto-active flag signal generating section 133
may delay the refresh flag signal REF_f and may output the
auto-active flag signal AA_f when the second setting signal
MRS _aa is enabled.

[0031] The auto-active flag signal generating section 133
may include a second delay 133-1, a second NAND gate
ND2, and a second inverter [IV2. The second delay 133-1 may
delay the refresh flag signal REF_{. The second NAND gate
ND2 may be inputted with the output signal of the second
delay 133-1 and the second setting signal MRS_aa. The sec-
ond inverter [V2 may be inputted with the output signal of the
second NAND gate ND2, and may output the auto-active flag
signal AA_f.

[0032] The bank information storage section 134 may store
the information of the bank active signal BK_act when the
refresh signal REF_s is enabled, and may output the stored
information as the pre-bank active signal BK_actp when the
auto-active flag signal AA_fis enabled. The bank information
storage section 134 may disable the pre-bank active signal
BK_actp when the refresh signal REF_s is disabled.

[0033] Referring to FIG. 4, the bank control block 200 may
include a normal bank active signal generation unit 210, a
multiplexer 220, and a latch unit 230. The bank control block
200 may include a pulse generation unit 240.

[0034] The normal bank active signal generation unit 210
may output the bank address BKADD as a normal bank active
signal BK_nor when the active signal ACT is enabled. The
normal bank active signal generation unit 210 may disable the
normal bank active signal BK_nor when the precharge signal
PCG is enabled.

[0035] The multiplexer 220 may output one of either the
normal bank active signal BK_nor or the pre-bank active
signal BK_actp as an input signal IN_s in response to the
refresh signal REF_s. For example, the multiplexer 220 may
output the pre-bank active signal BK_actp as the input signal
IN_s when the refresh signal REF_s is enabled. For example
the multiplexer 220 may output the normal bank active signal
BK_nor as the input signal IN_s when the refresh signal
REF_s is disabled.

[0036] The latch unit 230 may output the input signal IN_s
as the bank active signal BK_act. Further, the latch unit 230
may disable the bank active signal BK_act during a period in
which an auto-precharge pulse APCG_p is enabled. The latch
unit 230 may be configured by an S-R latch circuit.

[0037] The pulse generation unit 240 may generate the
auto-precharge pulse APCG_p. The auto-precharge pulse
APCG_p may be enabled for a predetermined time, when the
auto-precharge signal APCG is enabled.
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[0038] Operations of the semiconductor memory apparatus
in accordance with the embodiments, configured as men-
tioned above, will be described below.

[0039] The first and second setting signals MRS_apcg and
MRS_aa may be signals which are outputted from, for
example but not limited to, a mode register set.

[0040] The normal operation except the refresh operation
will be described first.

[0041] In the normal operation, for example, the refresh
signal REF_s is disabled.

[0042] If the refresh signal REF_s is disabled, the row
address control block 100 transmits the address ADD to the
data storage region 300 as the row address Row_add, regard-
less of the first and second setting signals MRS_apcg and
MRS_aa.

[0043] Operations of the row address control block 100 in
the examples where the refresh signal REF _s is disabled will
be described below.

[0044] Referring to FIG. 3, if the refresh signal REF_s is,
for example, disabled, the auto-precharge signal APCG is
disabled. Since the refresh flag signal REF_{ and the auto-
active flag signal AA_f are signals which are generated by
delaying the auto-precharge signal APCG, both the refresh
flag signal REF_f and the auto-active flag signal AA_{ are
disabled when the auto-precharge signal APCG is disabled.
The bank information storage section 134 disables the pre-
bank active signal BK_actp when the refresh signal REF _s is
disabled.

[0045] Referring to FIG. 2, if both the refresh flag signal
REF_f and the auto-active flag signal AA_{ are, for example,
disabled, the signal selection unit 140 outputs the address
ADD as the row address Row_add.

[0046] The bank control block 200 generates the bank
active signal BK_act in response to the active signal ACT, the
precharge signal PCG and the bank address BRADD, since
the auto-precharge signal APCG and the pre-bank active sig-
nal BK_actp outputted from the row address control block
100 are disabled.

[0047] Referring to FIG. 4, the normal bank active signal
generation unit 210 generates the normal bank active signal
BK_nor in response to the active signal ACT, the precharge
signal PCG and the bank address BRADD. The normal bank
active signal BK_nor generated in this way is outputted as the
bank active signal BK_act through the multiplexer 220 and
the latch unit 230.

[0048] As aresult, notin the refresh operation, that is, in the
normal operation, the semiconductor memory apparatus in
accordance with an embodiment performs the normal opera-
tion by transmitting the address ADD to the data storage
region 300 as the row address Row_add and transmitting the
bank active signal BK_act generated in response to the active
signal ACT, the precharge signal PCG and the bank address
BKADD, to the data storage region 300.

[0049] Operations in the examples where both the first set-
ting signal MRS_apcg and the second setting signal MRS_aa
are enabled in the refresh operation will be described below.
[0050] Referring to FIG. 3, if the refresh signal REF_s and
the first and second setting signals MRS_apcg and MRS_aa
are all, for example, enabled, the auto-precharge signal gen-
erating section 131 enables the auto-precharge signal APCG.
The refresh flag signal generating section 132 delays the
enabled auto-precharge signal APCG, and outputs the refresh
flag signal REF_{. The auto-active flag signal generating sec-
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tion 133 delays the enabled refresh flag signal REF_f, and
outputs the auto-active flag signal AA_f.

[0051] As aresult, if the refresh signal REF_s and the first
and second setting signals MRS_apcg and MRS_aa are all,
for example, enabled, the auto-precharge signal APCG is
enabled first, the refresh flag signal REF_f is enabled next,
and the auto-active flag signal AA_f is enabled after the
refresh flag signal REF_{.

[0052] Thebank information storage section 134 stores the
information of the bank active signal BK_act at the time when
the refresh signal REF _s is, for example, enabled, and outputs
the stored information as the pre-bank active signal BK_actp
when the auto-active flag signal AA_f is, for example,
enabled.

[0053] Referring to FIG. 2, if the refresh signal REF_s is
enabled, the refresh counter 110 counts the counting address
ADD_cnt. The address storage unit 120 stores the address
ADD at the time when the bank active signal BK _act is, for
example, enabled. Thereafter, the address storage unit 120
outputs the stored address as the auto-active address ADD_aa
when the pre-bank active signal BK_actp is, for example,
enabled.

[0054] The signal selection unit 140 outputs the counting
address ADD_cnt as the row address Row_add when the
refresh flag signal REF_fis, for example, enabled. The signal
selection unit 140 outputs the auto-active address ADD_aa as
the row address Row_add when both the refresh flag signal
REF_f and the auto-active flag signal AA_{ are, for example,
enabled.

[0055] In other words, since the auto-active flag signal
AA_fis a signal which is generated by delaying the refresh
flag signal REF_{, the auto-active flag signal AA_fis enabled
when the predetermined time passes after the refresh flag
signal REF_f is enabled. Accordingly, the signal selection
unit 140 outputs the auto-active address ADD_aa as the row
address Row_add when the predetermined time passes after
outputting the counting address ADD_cnt as the row address
Row_add, when both the first and second setting signals
MRS_apcg and MRS_aa are enabled and the refresh signal
REF_s is enabled.

[0056] Referring to FIG. 4, the multiplexer 220 outputs the
pre-bank active signal BK_actp as the input signal IN_s when
the refresh signal REF_s is, for example, enabled. The latch
unit 230 disables the bank active signal BK _act for the enable
period of the auto-precharge pulse APCG_p, and thereafter,
outputs the pre-bank active signal BK_actp as the bank active
signal BK_act.

[0057] In the refresh operation, the bank control block 200
disables the bank active signal BK_act in response to the
auto-precharge signal APCG, and thereafter, outputs the pre-
bank active signal BK_actp as the bank active signal BK_act.
[0058] The operations of the semiconductor memory appa-
ratus in accordance with an embodiment may be generally
summarized, for example, as follows.

[0059] Ifthe refresh signal REF_s is enabled in the state in
which both the first and second setting signals MRS_apcg and
MRS_aa are enabled, the auto-precharge signal APCG is
enabled first, the refresh flag signal REF_f is enabled next,
and the auto-active flag signal AA_f is enabled after the
refresh flag signal REF_{f is enabled. The address ADD is
stored in the address storage unit 120 by the bank active signal
BK_act which is finally enabled before the refresh operation,
and in the refresh operation, the bank active signal BK_act is
stored in the bank information storage section 134.
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[0060] Ifthe auto-precharge signal APCG is enabled, as the
bank active signal BK_act is disabled, a precharge operation
is performed.

[0061] Thereafter, if the refresh signal REF_s is enabled, as
the counting address ADD_cntis outputted as the row address
Row_add, the refresh operation is performed.

[0062] If the auto-active flag signal AA_f is enabled after
the refresh operation is completed, that is, after the refresh
signal REF_s is enabled, the address and the bank active
information stored in the address storage unit 120 and the
bank information storage section 134 are outputted as the
auto-active address ADD_aa and the pre-bank active signal
BK_actp. The auto-active address ADD_aa is outputted as the
row address Row_add, and the pre-bank active signal
BK_actp is outputted as the bank active signal BK_act.
[0063] As a result, if the first and second setting signals
MRS_apcg and MRS_aa are, for example, enabled and the
refresh signal REF_s is enabled, after the refresh operation
(the operation in which the counting address ADD_cnt is
outputted as the row address Row_add) is performed, the
address ADD and the information of the bank active signal
BK_act which are stored before the refresh operation are
outputted as the row address Row_add and the bank active
signal BK_act, whereby recovery is made to the states of the
row address Row_add and the bank active signal BK_act
before the refresh operation.

[0064] If the refresh operation is performed in a state in
which, for example, the first setting signal MRS_apcg is
enabled and the second setting signal MRS_aa is disabled,
since the bank active signal BK_act is disabled before the
refresh operation, only the precharge operation is performed,
and recovery is not made to the states of the row address
Row_add and the bank active signal BK_act before the
refresh operation. This is because the auto-active flag signal
AA_f is not enabled but disabled when the second setting
signal MRS_aa is disabled. If, for example, the auto-active
flag signal AA_fis disabled, the auto-active address ADD_aa
is not outputted as the row address Row_add, and the infor-
mation stored in the bank information storage section 134 is
not outputted as the pre-bank active signal BK_actp.

[0065] As a consequence, in the semiconductor memory
apparatus in accordance with the embodiments, when per-
forming a refresh operation using a plurality of setting signals
which may be set in a mode register set, a precharge operation
may be performed before the refresh operation even without
being inputted with a precharge command from an exterior,
and recovery to a bank state before the refresh operation
(recovery of the row address Row_add and the bank active
signal BK_act) may be made after the refresh operation is
completed, whereby the efficiency of the refresh operation
may be improved.

[0066] The semiconductor memory apparatuses discussed
above (see FIGS. 1-4) are particular useful in the design of
memory devices, processors, and computer systems. For
example, referring to FIG. 7, a block diagram of a system
employing the semiconductor memory apparatuses in accor-
dance with the embodiments are illustrated and generally
designated by a reference numeral 1000. The system 1000
may include one or more processors or central processing
units (“CPUs”) 1100. The CPU 1100 may be used individu-
ally or in combination with other CPUs. While the CPU 1100
will be referred to primarily in the singular, it will be under-
stood by those skilled in the art that a system with any number
of physical or logical CPUs may be implemented.
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[0067] A chipset 1150 may be operably coupled to the CPU
1100. The chipset 1150 is a communication pathway for
signals between the CPU 1100 and other components of the
system 1000, which may include a memory controller 1200,
an input/output (“I/O”) bus 1250, and a disk drive controller
1300. Depending on the configuration of the system, any one
of'a number of different signals may be transmitted through
the chipset 1150, and those skilled in the art will appreciate
that the routing of'the signals throughout the system 1000 can
be readily adjusted without changing the underlying nature of
the system.

[0068] As stated above, the memory controller 1200 may
be operably coupled to the chipset 1150. The memory con-
troller 1200 may include at least one semiconductor memory
apparatus as discussed above with reference to FIGS. 1-4.
Thus, the memory controller 1200 can receive a request pro-
vided from the CPU 1100, through the chipset 1150. In alter-
nate embodiments, the memory controller 1200 may be inte-
grated into the chipset 1150. The memory controller 1200
may be operably coupled to one or more memory devices
1350. In an embodiment, the memory devices 1350 may
include the at least one semiconductor memory apparatus as
discussed above with relation to FIGS. 1-4, the memory
devices 1350 may include a plurality of word lines and a
plurality of bit lines for defining a plurality of memory cell.
The memory devices 1350 may be any one of a number of
industry standard memory types, including but not limited to,
single inline memory modules (“SIMMSs”) and dual inline
memory modules (“DIMMs”). Further, the memory devices
1350 may facilitate the safe removal of the external data
storage devices by storing both instructions and data.

[0069] The chipset 1150 may also be coupled to the /O bus
1250. The /O bus 1250 may serve as a communication path-
way for signals from the chipset 1150 to /O devices 1410,
1420 and 1430. The 1/O devices 1410, 1420 and 1430 may
include a mouse 1410, a video display 1420, or a keyboard
1430. The /O bus 1250 may employ any one of a number of
communications protocols to communicate with the 1/O
devices 1410, 1420, and 1430. Further, the I/O bus 1250 may
be integrated into the chipset 1150.

[0070] The disk drive controller 1450 (i.e., internal disk
drive) may also be operably coupled to the chipset 1150. The
disk drive controller 1450 may serve as the communication
pathway between the chipset 1150 and one or more internal
disk drives 1450. The internal disk drive 1450 may facilitate
disconnection of the external data storage devices by storing
both instructions and data. The disk drive controller 1300 and
the internal disk drives 1450 may communicate with each
other or with the chipset 1150 using virtually any type of
communication protocol, including all of those mentioned
above with regard to the 1/0 bus 1250.

[0071] It is important to note that the system 1000
described above in relation to FIG. 5 is merely one example of
a system employing the semiconductor memory apparatus as
discussed above with relation to FIGS. 1-4. In alternate
embodiments, such as cellular phones or digital cameras, the
components may differ from the embodiments illustrated in
FIG. 5.

[0072] While various 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 semiconductor memory apparatus described herein
should not be limited based on the described embodiments.
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What is claimed is:

1. A semiconductor memory apparatus comprising:

arow address control block configured to output an address
as a row address or output a counted signal as the row
address in response to a refresh signal and the address,
and generate an auto-precharge signal and a pre-bank
active signal in response to the refresh signal and a bank
active signal; and

abank control block configured to generate the bank active
signal in response to an active signal, a precharge signal,
a bank address signal, the auto-precharge signal and the
pre-bank active signal.

2. The semiconductor memory apparatus according to
claim 1, wherein the row address control block outputs the
address as the row address when the refresh signal is disabled,
and outputs the counted signal as the row address when the
refresh signal is enabled.

3. The semiconductor memory apparatus according to
claim 2, wherein the row address control block outputs a
counted signal generated when the refresh signal is enabled,
stores the address at a time when the bank active signal is
enabled and outputs the stored address as the row address in
response to a first setting signal, a second setting signal and
the bank active signal.

4. The semiconductor memory apparatus according to
claim 2, wherein the row address control block outputs the
address as the row address in response to a first setting signal,
a second setting signal and the bank active signal.

5. The semiconductor memory apparatus according to
claim 4, wherein the row address control block comprises:

arefresh counter configured to generate the counted signal
in response to the refresh signal;

an address storage unit configured to store the address in
response to the bank active signal, and output the stored
address as an auto-active address in response to the
pre-bank active signal;

a control signal generation unit configured to generate the
pre-bank active signal, the auto-precharge signal, a
refresh flag signal and an auto-active flag signal in
response to the bank active signal, the refresh signal and
the first and second setting signals; and

a signal selection unit configured to selectively output one
of either the counted signal, the auto-active address or
the address as the row address in response to the refresh
flag signal and the auto-active flag signal.

6. The semiconductor memory apparatus according to
claim 5, wherein the address storage unit stores the address
when the bank active signal is enabled, and outputs the stored
address as the auto-active address when the pre-bank active
signal is enabled.

7. The semiconductor memory apparatus according to
claim 5, wherein the control signal generation unit outputs the
refresh signal as the refresh flag signal when the first and
second setting signals are disabled and the refresh signal is
enabled.

8. The semiconductor memory apparatus according to
claim 7, wherein, when the first setting signal and the refresh
signal are enabled and the second setting signal is disabled,
the control signal generation unit enables the auto-precharge
signal and enables the refresh flag signal when a first prede-
termined time passes after the auto-precharge signal is
enabled.

9. The semiconductor memory apparatus according to
claim 8, wherein the control signal generation unit enables the
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auto-precharge signal when the first and second setting sig-
nals and the refresh signal are all enabled, enables the refresh
flag signal when the first predetermined time passes after the
auto-precharge signal is enabled, enables the auto-active flag
signal when a second predetermined time passes after the
refresh flag signal is enabled, stores the bank active signal at
a time when the refresh signal is enabled, and outputs the
stored bank active signal as the pre-bank active signal when
the auto-active flag signal is enabled.

10. The semiconductor memory apparatus according to
claim 9, wherein the control signal generation unit comprises:

an auto-precharge signal generating section configured to
enable the auto-precharge signal when the refresh signal
is enabled and the first setting signal is enabled;

arefresh flag signal generating section configured to output
a delayed signal of the auto-precharge signal as the
refresh flag signal or output the refresh signal as the
refresh flag signal, in response to the first setting signal;
an auto-active flag signal generating section configured to
delay the refresh flag signal and output the auto-active
flag signal, in response to the second setting signal; and

a bank information storage section configured to store the
bank active signal when the refresh signal is enabled,
and output the stored bank active signal as the pre-bank
active signal when the auto-active flag signal is enabled.

11. The semiconductor memory apparatus according to
claim 1, wherein the bank control block comprises:

a normal bank active signal generation unit configured to
generate a normal bank active signal in response to the
active signal, the precharge signal and the bank address;

a multiplexer configured to output one of either the normal
bank active signal or the pre-bank active signal as an
input signal in response to the refresh signal;

a pulse generation unit configured to generate an auto-
precharge pulse in response to the auto-precharge sig-
nal; and

a latch unit configured to store the input signal, and output
the stored input signal as the bank active signal.

12. The semiconductor memory apparatus according to
claim 11, wherein the latch unit is configured to disable the
bank active signal in response to the auto-precharge pulse.

13. The semiconductor memory apparatus according to
claim 12, wherein the latch unit comprises an S-R latch cir-
cuit.

14. A semiconductor memory apparatus comprising:

a row address control block configured to generate a row
address, an auto-precharge signal and a pre-bank active
signal in response to a refresh signal, an address and a
bank active signal;

a bank control block configured to generate the bank active
signal in response to an active signal, a precharge signal,
a bank address, the auto-precharge signal and the pre-
bank active signal; and

a data storage region configured to be activated or perform
arefresh operation in response to the row address and the
bank active signal,

wherein a precharge operation is performed in response to
the auto-precharge signal when the refresh signal is
enabled, the refresh operation is performed in response
to the pre-bank active signal and the refresh signal after
the precharge operation is performed, and recovery to a
state before the refresh operation is made after the
refresh operation is performed.
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15. The semiconductor memory apparatus according to
claim 14,
wherein the precharge operation is an operation performed
when the bank active signal is disabled,
wherein the refresh operation is an operation for outputting
a counted signal as the row address, and
wherein the recovery to the state before the refresh opera-
tion is recovery to states of the row address and the bank
address before the refresh operation.
16. The semiconductor memory apparatus according to
claim 15, wherein the row address control block comprises:
arefresh counter configured to generate a counting address
when the refresh signal is enabled;
an address storage unit configured to store the address
when the bank active signal is enabled, and output the
stored address as an auto-active address when the pre-
bank active signal is enabled;
asignal selection unit configured to output one of either the
counting address, the auto-active address or the address
as the row address in response to a refresh flag signal and
an auto-active flag signal; and
a control signal generation unit configured to generate the
auto-precharge signal, the refresh flag signal, the auto-
active flag signal and the pre-bank active signal in
response to the refresh signal and the bank active signal.
17. The semiconductor memory apparatus according to
claim 16, wherein the control signal generation unit com-
prises:
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an auto-precharge signal generating section configured to
enable the auto-precharge signal when the refresh signal
is enabled;

a refresh flag signal generating section configured to delay
the auto-precharge signal and generate the refresh flag
signal;

an auto-active flag signal generating section configured to
delay the refresh flag signal and output the auto-active
flag signal; and

a bank information storage section configured to store the
bank active signal when the refresh signal is enabled,
and output the stored bank active signal as the pre-bank
active signal when the auto-active flag signal is enabled.

18. The semiconductor memory apparatus according to

claim 14, wherein the bank control block comprises:

a normal bank active signal generation unit configured to
output the bank address as a normal bank active signal
when the active signal is enabled, and disable the normal
bank active signal when the precharge signal is enabled;

a multiplexer configured to output one of either the normal
bank active signal or the pre-bank active signal as an
input signal in response to the refresh signal;

a pulse generation unit configured to generate an auto-
precharge pulse in response to the auto-precharge sig-
nal; and

a latch unit configured to latch the input signal and output
the bank active signal, and disable the bank active signal
when the auto-precharge pulse is inputted.
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