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SEMICONDUCTOR DEVICES 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] The present application claims priority under 35 
U.S.C 119 ( a ) to Korean Application No. 10-2019-0103362 , 
filed on Aug. 22 , 2019 , which is incorporated herein by 
reference in its entirety . 

“ N ” -number of bits during the write operation and config 
ured to output the stored parity during the read operation . 
The first parity region is configured to store or output the 
parity generated during the write operation or the read 
operation which is applied to the first memory region , and 
the second parity region is configured to store or output the 
parity generated during the write operation or the read 
operation which is applied to the second memory region . 
Here , “ N ” and “ M ” represent natural numbers . 

BACKGROUND 
BRIEF DESCRIPTION OF THE DRAWINGS 

1. Technical Field 

[ 0002 ] Embodiments of the present disclosure relate to 
semiconductor devices , and more specifically to semicon 
ductor devices for performing an error correction operation 
of data . 

2. Related Art 

[ 0003 ] Recently , a DDR2 scheme , a DDR3 scheme , a 
DDR4 scheme , and the like has been used to improve an 
operation speed of semiconductor devices . The DDR2 
scheme , the DDR3 scheme , or the DDR4 scheme may be 
designed to receive or output multi - bit data , for example , 
4 - bit data , 8 - bit data , 16 - bit data , or 32 - bit data during each 
clock cycle time . If a data transmission speed of the semi 
conductor devices becomes faster , the probability of error 
occurrence may increase while the data are transmitted in 
the semiconductor devices . Accordingly , advanced design 
schemes may be required to guarantee the reliable transmis 
sion of the data . 
[ 0004 ] Whenever data are transmitted in semiconductor 
devices , error codes which are capable of detecting occur 
rence of errors may be generated and transmitted with the 
data to improve the reliability of data transmission . The error 
codes may include an error detection code ( EDC ) which is 
capable of detecting errors and an error correction code 
( ECC ) which is capable of correcting the errors . 

[ 0007 ] FIG . 1 is block diagram illustrating a configuration 
of a semiconductor device according to an embodiment of 
the present disclosure . 
[ 0008 ] FIG . 2 is a block diagram illustrating a configura 
tion of a first control circuit included in the semiconductor 
device of FIG . 1 . 
[ 0009 ] FIG . 3 is a circuit diagram illustrating a configu 
ration of a write control circuit included in the first control 
circuit of FIG . 2 . 
[ 0010 ] FIG . 4 is a table illustrating an operation of the 
write control circuit shown in FIG . 3 . 
[ 0011 ] FIG . 5 is a circuit diagram illustrating a configu 
ration of a read control circuit included in the first control 
circuit of FIG . 2 . 
[ 0012 ] FIG . 6 is a table illustrating an operation of the read 
control circuit shown in FIG . 5 . 
[ 0013 ] FIG . 7 is a block diagram illustrating a configura 
tion of a first core circuit included in the semiconductor 
device of FIG . 1 . 
[ 0014 ] FIG . 8 is a circuit diagram illustrating a configu 
ration of a first driver included in the first core circuit of FIG . 
7 . 
[ 0015 ) FIG . 9 is a circuit diagram illustrating a configu 
ration of a second driver included in the first core circuit of 
FIG . 7 . 
[ 0016 ] FIG . 10 is a block diagram illustrating a configu 
ration of an electronic system employing the semiconductor 
device described with reference to FIGS . 1 to 9 . SUMMARY 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[ 0005 ] According to an embodiment , a semiconductor 
device includes first and second memory regions spaced 
apart from each other and a fail information storage region 
disposed between the first and second memory regions . A 
parity including error information on data is stored in a first 
parity region of the fail information storage region while a 
write operation is applied to the first memory region . The 
parity is stored in a second parity region of the fail infor 
mation storage region while the write operation is applied to 
the second memory region . An error of the data is corrected 
by the parity stored in the first parity region while a read 
operation is applied to the first memory region . The error of 
the data is corrected by the parity stored in the second parity 
region while the read operation is applied to the second 
memory region . 
[ 0006 ] According to another embodiment , a semiconduc 
tor device includes a first memory region , a second memory 
region , and a first fail information storage region . The first 
and second memory regions are configured to store trans 
mission data having “ M ” -number of bits during a write 
operation and configured to output the stored transmission 
data during a read operation . The first fail information 
storage region includes a first parity region and a second 
parity region which are configured to store a parity having 

[ 0017 ] Various embodiments of the present disclosure are 
described hereinafter with reference to the accompanying 
drawings . However , the embodiments described herein are 
for illustrative purposes only and are not intended to limit 
the scope of the present disclosure . 
[ 0018 ] As illustrated in FIG . 1 , a semiconductor device 1 
according to an embodiment may include a first control 
circuit 10 , an error correction circuit 20 , a first core circuit 
30 , a second control circuit 40 , and a second core circuit 50 . 
[ 0019 ] The first control circuit 10 may generate first and 
second write enablement signals WT_EN < 1 : 2 > , one of 
which is selectively enabled according to a logic level of an 
Nih address signal ADD < N > , during a write operation acti 
vated by first to Mth commands CMD < 1 : M > . The first 
control circuit 10 may generate first and second read enable 
ment signals RD_EN < 1 : 2 > , one of which is selectively 
enabled according to a logic level of an Nth address signal 
ADD < N > , during a read operation activated by the first to 
Mth commands CMD < 1 : M > . The first to Mi? commands 
CMD < 1 : M > may be set as a signal having any one of 
various logic level combinations to perform the write opera 
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tion or the read operation . The number “ M ” of bits included 
in the first to Mth commands CMD < 1 : M > may be set to be 
different according to the embodiments . The Nth address 
signal ADD < N > may be a signal for selecting any one of a 
first memory region 320 and a second memory region 340 
included in the first core region 30 during the write operation 
or the read operation . The Nih address signal ADD < N > may 
be a signal for selecting any one of a first memory region 320 
and a second memory region 340 included in the first core 
region 30 during the write operation or the read operation . 
The Nh address signal ADD < N > may be a signal for 
selecting any one of a third memory region 520 and a fourth 
memory region 540 included in the second core region 50 
during the write operation or the read operation . The Nth 
address signal ADD < N > for selecting the first and third 
memory regions 320 and 520 or the second and fourth 
memory regions 340 and 540 may be set to have a specific 
bit or at least two bits among bits included in first to Nth 
address signals ADD < 1 : N > according to the embodiments . 
The number " N ” of bits included in the first to Nth address 
signals ADD < 1 : N > may be set to be different according to 
the embodiments . 
[ 0020 ] The error correction circuit 20 may generate first to 
fifth parities PRT < 1 : 5 > of first to sixteenth data DATA < 1 : 
16 > during the write operation . The error correction circuit 
20 may generate first to sixteenth transmission data TD < 1 : 
16 > from the first to sixteenth data DATA < 1:16 > during the 
write operation . The error correction circuit 20 may correct 
an error of the first to sixteenth transmission data TD < 1:16 > 
based on the first to fifth parities PRT < 1 : 5 > to generate and 
output the first to sixteenth data DATA < 1:16 > during the 
read operation . The error correction circuit 20 may generate 
the first to fifth parities PRT < 1 : 5 > including error informa 
tion on the first to sixteenth data DATA < 1:16 > using an error 
correction code ( ECC ) . The error correction circuit 20 may 
correct an error of the first to sixteenth transmission data 
TD < 1:16 > using the ECC based on the first to fifth parities 
PRT < 1 : 5 > to generate and output the first to sixteenth data 
DATA < 1:16 > . 
[ 0021 ] The first core circuit 30 may include the first 
memory region 320 , the second memory region 340 , and a 
first fail information storage region 360 . 
[ 0022 ] The first memory region 320 may include a plu 
rality of memory cells . The first memory region 320 may 
store the first to sixteenth transmission data TD < 1:16 > into 
memory cells selected by the first to Nth address signals 
ADD < 1 : N > when the first write enablement signal 
WT_EN < b > is enabled during the write operation . The first 
memory region 320 may output the first to sixteenth trans 
mission data TD < 1:16 > stored in memory cells selected by 
the first to Nth address signals ADD < 1 : N > when the first 
read enablement signal RD_EN < b > is enabled during the 
read operation . Although FIG . 1 illustrates an example in 
which the first memory region 320 receives or outputs the 
first to sixteenth transmission data TD < 1:16 > having 16 bits 
during a single write operation or a single read operation , the 
number of bits included in the transmission data inputted to 
or outputted from the first memory region 320 by the single 
write operation or the single read operation may be set to be 
different according to the embodiments . The number “ 16 ” of 
bits of the first to sixteenth transmission data TD < 1:16 > 
inputted to or outputted from the first memory region 320 by 
the single write operation or the single read operation may 
be set by a burst length of 16 . 

[ 0023 ] The second memory region 340 may include a 
plurality of memory cells . The second memory region 340 
may store the first to sixteenth transmission data TD < 1:16 > 
into memory cells selected by the first to N'h address signals 
ADD < 1 : N > when the second write enablement signal 
WT_EN < 2 > is enabled during the write operation . The 
second memory region 340 may output the first to sixteenth 
transmission data TD < 1:16 > stored in memory cells selected 
by the first to Nth address signals ADD < 1 : N > when the 
second read enablement signal RD_EN < 2 > is enabled dur 
ing the read operation . Although FIG . 1 illustrates an 
example in which the second memory region 340 receives or 
outputs the first to sixteenth transmission data TD < 1:16 > 
having 16 bits during a single write operation or a single 
read operation , the number of bits included in the transmis 
sion data inputted to or outputted from the second memory 
region 340 by the single write operation or the single read 
operation may be set to be different according to the embodi 
ments . 
[ 0024 ] The first fail information storage region 360 may 
include a first parity region ( 361 of FIG . 7 ) and a second 
parity region ( 362 of FIG . 7 ) . Each of the first parity region 
( 361 of FIG . 7 ) and the second parity region ( 362 of FIG . 7 ) 
may include a plurality of memory cells . 
[ 0025 ] The first parity region ( 361 of FIG . 7 ) may store the 
first to fifth parities PRT < 1 : 5 > into memory cells selected by 
the first to Nth address signals ADD < 1 : N > when the first 
write enablement signal WT_EN < b > is enabled during the 
write operation . The first parity region ( 361 of FIG . 7 ) may 
output the first to fifth parities PRT < 1 : 5 > stored in memory 
cells selected by the first to Nth address signals ADD < 1 : N > 
when the first read enablement signal RD_EN < b > is enabled 
during the read operation . Although FIG . 7 illustrates an 
example in which the first parity region ( 361 of FIG . 7 ) 
receives or outputs the first to fifth parities PRT < 1 : 5 > having 
5 bits during a single write operation or a single read 
operation , the number of bits included in the parity inputted 
to or outputted from the first parity region ( 361 of FIG . 7 ) 
by the single write operation or the single read operation 
may be set to be different according to the embodiments . 
[ 0026 ] The second parity region ( 362 of FIG . 7 ) may store 
the first to fifth parities PRT < 1 : 5 > into memory cells 
selected by the first to Nih address signals ADD < 1 : N > when 
the second write enablement signal WT_EN < 2 > is enabled 
during the write operation . The second parity region ( 362 of 
FIG . 7 ) may output the first to fifth parities PRT < 1 : 5 > stored 
in memory cells selected by the first to Nih address signals 
ADD < 1 : N > when the second read enablement signal 
RD_EN < 2 > is enabled during the read operation . Although 
FIG . 7 illustrates an example in which the second parity 
region ( 362 of FIG . 7 ) receives or outputs the first to fifth 
parities PRT < 1 : 5 > having 5 bits during a single write 
operation or a single read operation , the number of bits 
included in the parity inputted to or outputted from the 
second parity region ( 362 of FIG . 7 ) by the single write 
operation or the single read operation may be set to be 
different according to the embodiments . 
[ 0027 ] A configuration and an operation of the first core 
circuit 30 is described in detail with reference to FIG . 7 later . 
[ 0028 ] The second control circuit 40 may generate a third 
write enablement signal WT_EN < 3 > and a fourth write 
enablement signal WT_EN < 4 > , one of which is selected 
according to a logic level of the Nth address signal 
ADD < N > , while the write operation is activated by the first 
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to Mth commands CMD < 1 : M > . The second control circuit 
40 may generate a third read enablement signal RD_EN < 3 > 
and a fourth read enablement signal RD_EN < 4 > , one of 
which is selected according to a logic level of the Nth 
address signal ADD < N > , while the read operation is acti 
vated by the first to Mth commands CMD < 1 : M > . 
[ 0029 ] The second core circuit 50 may include the third 
memory region 520 , the fourth memory region 540 , and a 
second fail information storage region 560 . 
[ 0030 ] The third memory region 520 may include a plu 
rality of memory cells . The third memory region 520 may 
store the first to sixteenth transmission data TD < 1:16 > into 
memory cells selected by the first to Nih address signals 
ADD < 1 : N > when the third write enablement signal 
WT_EN < 3 > is enabled during the write operation . The third 
memory region 520 may output the first to sixteenth trans 
mission data TD < 1:16 > stored in memory cells selected by 
the first to Nh address signals ADD < 1 : N > when the third 
read enablement signal RD_EN < 3 > is enabled during the 
read operation . Although FIG . 1 illustrates an example in 
which the third memory region 520 receives or outputs the 
first to sixteenth transmission data TD < 1:16 > having 16 bits 
during a single write operation or a single read operation , the 
number of bits included in the transmission data inputted to 
or outputted from the third memory region 520 by the single 
write operation or the single read operation may be set to be 
different according to the embodiments . 
[ 0031 ] The fourth memory region 540 may include a 
plurality of memory cells . The fourth memory region 540 
may store the first to sixteenth transmission data TD < 1:16 > 
into memory cells selected by the first to Nih address signals 
ADD < 1 : N > when the fourth write enablement signal 
WT_EN < 4 > is enabled during the write operation . The 
fourth memory region 540 may output the first to sixteenth 
transmission data TD < 1:16 > stored in memory cells selected 
by the first to Nth address signals ADD < 1 : N > when the 
fourth read enablement signal RD_EN < 4 > is enabled during 
the read operation . Although FIG . 1 illustrates an example in 
which the fourth memory region 540 receives or outputs the 
first to sixteenth transmission data TD < 1:16 > having 16 bits 
during a single write operation or a single read operation , the 
number of bits included in the transmission data inputted to 
or outputted from the fourth memory region 540 by the 
single write operation or the single read operation may be set 
to be different according to the embodiments . 
[ 0032 ] The second fail information storage region 560 
may include a third parity region ( not shown ) and a fourth 
parity region ( not shown ) . Each of the third parity region 
( not shown ) and the fourth parity region ( not shown ) may 
include a plurality of memory cells . 
[ 0033 ] The third parity region ( not shown ) may store the 
first to fifth parities PRT < 1 : 5 > into memory cells selected by 
the first to Nth address signals ADD < 1 : N > when the third 
write enablement signal WT_EN < 3 > is enabled during the 
write operation . The third parity region ( not shown ) may 
output the first to fifth parities PRT < 1 : 5 > stored in memory 
cells selected by the first to Nth address signals ADD < 1 : N > 
when the third read enablement signal RD_EN < 3 > is 
enabled during the read operation . Although the present 
embodiment describes an example in which the third parity 
region ( not shown ) receives or outputs the first to fifth 
parities PRT < 1 : 5 > having 5 bits during a single write 
operation or a single read operation , the number of bits 
included in the parity inputted to or outputted from the third 

parity region ( not shown ) by the single write operation or the 
single read operation may be set to be different according to 
the embodiments . 
[ 0034 ] The fourth parity region ( not shown ) may store the 
first to fifth parities PRT < 1 : 5 > into memory cells selected by 
the first to Nih address signals ADD < 1 : N > when the fourth 
write enablement signal WT_EN < 4 > is enabled during the 
write operation . The fourth parity region ( not shown ) may 
output the first to fifth parities PRT < 1 : 5 > stored in memory 
cells selected by the first to Nth address signals ADD < 1 : N > 
when the fourth read enablement signal RD_EN < 4 > is 
enabled during the read operation . Although the present 
embodiment describes an example in which the fourth parity 
region ( not shown ) receives or outputs the first to fifth 
parities PRT < 1 : 5 > having 5 bits during a single write 
operation or a single read operation , the number of bits 
included in the parity inputted to or outputted from the 
fourth parity region ( not shown ) by the single write opera 
tion or the single read operation may be set to be different 
according to the embodiments . 
[ 0035 ] According to the embodiment described above , the 
number “ 16 ” of bits included in the data inputted to or 
outputted from the semiconductor device at a single time 
during the write operation or the read operation may be set 
by a burst length of 16 , and the number of bits included in 
the parity may be set to be “ 5 ” when the burst length is 16 . 
In another embodiment , the number of bits included in the 
parity may be set to be “ 6 ” when the number of bits included 
in the data inputted to or outputted from the semiconductor 
device at a single time during the write operation or the read 
operation is set to be “ 32 ” . That is , if the number of bits of 
data increases by twice ( e.g. , from “ M ” into “ 2xM ” ) , the 
number of bits of parity may increase by “ 1 ” ( e.g. , from “ N ” 
into “ N + 1 ” ) . 
[ 0036 ] Referring to FIG . 2 , the first control circuit 10 may 
include a command decoder 110 , a write control circuit 120 , 
and a read control circuit 130 . 
[ 0037 ] The command decoder 110 may decode the first to 
Mth commands CMD < 1 : M > to generate a write signal WT 
which is enabled to activate the write operation . The com 
mand decoder 110 may decode the first to Mh commands 
CMD < 1 : M > to generate a read signal RD which is enabled 
to activate the read operation . 
[ 0038 ] The write control circuit 120 may generate the first 
write enablement signal WT_EN < I > and the second write 
enablement signal WT_EN < 2 > , one of which is selectively 
enabled according to a logic level of the Nih address signal 
ADD < N > when the write signal WT is inputted to the write 
control circuit 120. The write control circuit 120 may 
generate the first write enablement signal WT_EN < 1 > 
which is enabled when the write signal WT is inputted to the 
write control circuit 120 and the Nh address signal 
ADD < N > is generated to have a first logic level . The write 
control circuit 120 may generate the second write enable 
ment signal WT_EN < 2 > which is enabled when the write 
signal WT is inputted to the write control circuit 120 and the 
Nih address signal ADD < N > is generated to have a second 
logic level . In an embodiment , the first logic level may be set 
as a logic “ low ” level , and the second logic level may be set 
as a logic “ high ” level . 
[ 0039 ] The read control circuit 130 may generate the first 
read enablement signal RD_EN < 1 > and the second read 
enablement signal RD_EN < 2 > , one of which is selectively 
enabled according to a logic level of the Nih address signal 
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ADD < N > when the read signal RD is inputted to the read 
control circuit 130. The read control circuit 130 may gen 
erate the first read enablement signal RD_EN < 1 > which is 
enabled when the read signal RD is inputted to the read 
control circuit 130 and the Nih address signal ADD < N > is 
generated to have the first logic level . The read control 
circuit 130 may generate the second read enablement signal 
RD_EN < 2 > which is enabled when the read signal RD is 
inputted to the read control circuit 130 and the Nh address 
signal ADD < N > is generated to have the second logic level . 
[ 0040 ] The second control circuit 40 illustrated in FIG . 1 
may be realized to have substantially the same configuration 
as the first control circuit 10 illustrated in FIG . 2 except 
input / output ( I / O ) signals thereof . Thus , a detailed descrip 
tion of the second control circuit 40 is omitted hereinafter . 
[ 0041 ] Referring to FIG . 3 , the write control circuit 120 
may include a first logic circuit 121 and a second logic 
circuit 122 . 
[ 0042 ] The first logic circuit 121 may be realized using 
inverters IV11 and IV12 and a NAND gate NAND11 . The 
first logic circuit 121 may inversely buffer the Nth address 
signal ADD < N > to generate the first write enablement signal 
WT_EN < b > when the write signal WT is enabled to have a 
logic " high " level . 
[ 0043 ] The second logic circuit 122 may be realized using 
a NAND gate NAND12 and an inverter IV13 . The second 
logic circuit 122 may buffer the Nth address signal ADD < N > 
to generate the second write enablement signal WT_EN < 2 > 
when the write signal WT is enabled to have a logic “ high ” 
level . 
[ 0044 ] An operation of the write control circuit 120 is 
described more fully hereinafter with reference to FIG . 4 . 
[ 0045 ] The write control circuit 120 may generate the first 
write enablement signal WT_EN < b > which is enabled to 
have a logic “ high ( H ) ” level when the write signal WT has 
a logic “ high ( H ) ” level and the Nih address signal ADD < N > 
has a logic “ low ( L ) " level . 
[ 0046 ] The write control circuit 120 may generate the 
second write enablement signal WT_EN < 2 > which is 
enabled to have a logic “ high ( H ) ” level when the write 
signal WT has a logic “ high ( H ) ” level and the Nth address 
signal ADD < N > has a logic “ high ( H ) " level . 
[ 0047 ] The write control circuit 120 may generate the first 
and second write enablement signals WT_EN < 1 : 2 > which 
are disabled to have a logic " low ( L ) ” level regardless of a 
logic level of the Nth address signal ADD < N > when the 
write signal WT is disabled to have a logic “ low ( L ) ” level . 
[ 0048 ] Referring to FIG . 5 , the read control circuit 130 
may include a third logic circuit 131 and a fourth logic 
circuit 132 . 
[ 0049 ] The third logic circuit 131 may be realized using 
inverters IV21 and IV22 and a NAND gate NAND21 . The 
third logic circuit 131 may inversely buffer the Nih address 
signal ADD < N > to generate the first read enablement signal 
RD_EN < l > when the read signal RD is enabled to have a 
logic " high " level . 
[ 0050 ] The fourth logic circuit 132 may be realized using 
a NAND gate NAND22 and an inverter IV23 . The fourth 
logic circuit 132 may buffer the Nth address signal ADD < N > 
to generate the second read enablement signal RD_EN < 2 > 
when the read signal RD is enabled to have a logic “ high ” 
level . 
[ 0051 ] An operation of the read control circuit 130 is 
described more fully hereinafter with reference to FIG . 6 . 

[ 0052 ] The read control circuit 130 may generate the first 
read enablement signal RD_EN < 1 > which is enabled to 
have a logic “ high ( H ) ” level when the read signal RD has a 
logic “ high ( H ) " level and the Nh address signal ADD < N > 
has a logic " low ( L ) ” level . 
[ 0053 ] The read control circuit 130 may generate the 
second read enablement signal RD_EN < 2 > which is enabled 
to have a logic “ high ( H ) ” level when the read signal RD has 
a logic “ high ( H ) ” level and the Nih address signal ADD < N > 
has a logic “ high ( H ) ” level . 
[ 0054 ] The read control circuit 130 may generate the first 
and second read enablement signals RD_EN < 1 : 2 > which 
are disabled to have a logic “ low ( L ) ” level regardless of a 
logic level of the Nih address signal ADD < N > when the read 
signal RD is disabled to have a logic “ low ( L ) " level . 
[ 0055 ] Referring to FIG . 7 , the first core circuit 30 may 
include a first I / O circuit 310 , the first memory region 320 , 
a second I / O circuit 330 , the second memory region 340 , a 
parity I / O circuit 350 , and the first fail information storage 
region 360 . 
[ 0056 ] The first I / O circuit 310 may generate first to 
sixteenth internal data ID < 1:16 > from the first to sixteenth 
transmission data TD < 1:16 > during the write operation 
applied to the first memory region 320. The first I / O circuit 
310 may generate the first to sixteenth internal data ID < 1 : 
16 > from the first to sixteenth transmission data TD < 1:16 > 
when the first write enablement signal WT_EN < b > is 
enabled . The first I / O circuit 310 may generate the first to 
sixteenth transmission data TD < 1:16 > from the first to 
sixteenth internal data ID < 1:16 > during the read operation 
applied to the first memory region 320. The first I / O circuit 
310 may generate the first to sixteenth transmission data 
TD < 1:16 > from the first to sixteenth internal data ID < 1:16 > 
when the first read enablement signal RD_EN < 1 > is 
enabled . 
[ 0057 ] The first memory region 320 may include a first 
array ARRAY1 , a second array ARRAY2 , a third array 
ARRAY3 , and a fourth array ARRAY4 . Each of the first to 
fourth arrays ARRAY1 , ARRAY2 , ARRAY3 and ARRAY4 
may include a plurality of memory cells . 
[ 0058 ] The first memory region 320 may store the first to 
sixteenth internal data ID < 1:16 > into memory cells included 
in the first to fourth arrays ARRAY1 , ARRAY2 , ARRAY3 
and ARRAY 4 , which are selected by the first to Nih address 
signals ADD < 1 : N > , during the write operation . The first 
memory region 320 may output the first to sixteenth internal 
data ID < 1:16 > stored in memory cells included in the first 
to fourth arrays ARRAY1 , ARRAY2 , ARRAY3 and 
ARRAY4 , which are selected by the first to Nth address 
signals ADD < 1 : N > , during the read operation . Although 
FIG . 7 illustrates an example in which the first memory 
region 320 includes the first to fourth arrays ARRAY1 , 
ARRAY2 , ARRAY3 , and ARRAY4 , the number of the 
arrays may be set to be different according to the embodi 
ments . 

[ 0059 ] The second I / O circuit 330 may generate seven 
teenth to thirty second internal data ID < 17:32 > from the first 
to sixteenth transmission data TD < 1:16 > during the write 
operation applied to the second memory region 340. The 
second I / O circuit 330 may generate the seventeenth to thirty 
second internal data ID < 17:32 > from the first to sixteenth 
transmission data TD < 1:16 > when the second write enable 
ment signal WT_EN < 2 > is enabled . The second I / O circuit 
330 may generate the first to sixteenth transmission data 
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TD < 1:16 > from the seventeenth to thirty second internal 
data ID < 17:32 > during the read operation applied to the 
second memory region 340. The second I / O circuit 330 may 
generate the first to sixteenth transmission data TD < 1:16 > 
from the seventeenth to thirty second internal data ID < 17 : 
32 > when the second read enablement signal RD_EN < 2 > is 
enabled . 
[ 0060 ] The second memory region 340 may include a fifth 
array ARRAY5 , a sixth array ARRAY6 , a seventh array 
ARRAY7 , and an eighth array ARRAY8 . Each of the fifth to 
eighth arrays ARRAY5 , ARRAY6 , ARRAY7 and ARRAY8 
may include a plurality of memory cells . 
[ 0061 ] The second memory region 340 may store the 
seventeenth to thirty second internal data ID < 17:32 > into 
memory cells included in the fifth to eighth arrays ARRAY5 , 
ARRAYÓ , ARRAY7 and ARRAY8 , which are selected by 
the first to Nth address signals ADD < 1 : N > , during the write 
operation . The second memory region 340 may output the 
seventeenth to thirty second internal data ID < 17:32 > stored 
in memory cells included in the fifth to eighth arrays 
ARRAY5 , ARRAYÓ , ARRAY7 and ARRAY8 , which are 
selected by the first to Nth address signals ADD < 1 : N > , 
during the read operation . Although FIG . 7 illustrates an 
example in which the second memory region 340 includes 
the fifth to eighth arrays ARRAY5 , ARRAY6 , ARRAY7 , and 
ARRAY8 , the number of the arrays may be set to be different 
according to the embodiments . 
[ 0062 ] The parity I / O circuit 350 may include a first driver 
351 and a second driver 352 . 
[ 0063 ] The first driver 351 may generate first to fifth 
internal parities IP < 1 : 5 > from the first to fifth parities 
PRT < 1 : 5 > when the first write enablement signal 
WT_EN < b > is enabled . The first driver 351 may generate 
the first to fifth parities PRT < 1 : 5 > from the first to fifth 
internal parities IP < 1 : 5 > when the first read enablement 
signal RD_EN < b > is enabled . 
[ 0064 ] The second driver 352 may generate sixth to tenth 
internal parities IP < 6:10 > from the first to fifth parities 
PRT < 1 : 5 > when the second write enablement signal 
WT_EN < 2 > is enabled . The second driver 352 may generate 
the first to fifth parities PRT < 1 : 5 > from the sixth to tenth 
internal parities IP < 6:10 > when the second read enablement 
signal RD_EN < > is enabled . 
[ 0065 ] As described above , the parity I / O circuit 350 may 
generate the first to fifth internal parities IP < 1 : 5 > from the 
first to fifth parities PRT < 1 : 5 > during the write operation 
applied to the first memory region 320. The parity I / O circuit 
350 may generate the first to fifth parities PRT < 1 : 5 > from 
the first to fifth internal parities IP < 1 : 5 > during the read 
operation applied to the first memory region 320. The parity 
I / O circuit 350 may generate the sixth to tenth internal 
parities IP < 6:10 > from the first to fifth parities PRT < 1 : 5 > 
during the write operation applied to the second memory 
region 340. The parity I / O circuit 350 may generate the first 
to fifth parities PRT < 1 : 5 > from the sixth to tenth internal 
parities IP < 6:10 > during the read operation applied to the 
second memory region 340 . 
[ 0066 ] The first fail information storage region 360 may 
include the first parity region 361 and the second parity 
region 362. Each of the first parity region 361 and the second 
parity region 362 may include a plurality of memory cells . 
[ 0067 ] The first parity region 361 may store the first to 
fifth internal parities IP < 1 : 5 > into memory cells selected by 
the first to Nth address signals ADD < 1 : N > during the write 

operation . The first parity region 361 may output the first to 
fifth internal parities IP < 1 : 5 > stored in memory cells 
selected by the first to Nth address signals ADD < 1 : N > during 
the read operation . 
[ 0068 ] The second parity region 362 may store the sixth to 
tenth internal parities IP < 6:10 > into memory cells selected 
by the first to Nth address signals ADD < 1 : N > during the 
write operation . The second parity region 362 may output 
the sixth to tenth internal parities IP < 6:10 > stored in 
memory cells selected by the first to Nih address signals 
ADD < 1 : N > during the read operation . 
[ 0069 ] The first fail information storage region 360 may 
be disposed between the first memory region 320 and the 
second memory region 340. In addition , the first parity 
region 361 may be disposed to be adjacent to the first 
memory region 320 , and the second parity region 362 may 
be disposed to be adjacent to the second memory region 340 . 
[ 0070 ] Meanwhile , the second core circuit 50 illustrated in 
FIG . 1 may be realized to have substantially the same 
configuration as the first core circuit 30 illustrated in FIG . 7 
except input / output ( I / O ) signals thereof . Thus , a detailed 
description of the second core circuit 50 is omitted herein 
after . 
[ 0071 ] Referring to FIG . 8 , the first driver 351 may 
include a first write driver 3511 and a first read driver 3512 . 
[ 0072 ] The first write driver 3511 may be realized using an 
inverter IV31 , a NAND gate NAND31 , a NOR gate NOR31 , 
a PMOS transistor P31 , and an NMOS transistor N31 . The 
first write driver 3511 may buffer the first to fifth parities 
PRT < 1 : 5 > to generate the first to fifth internal parities 
IP < 1 : 5 > when the first write enablement signal WT_EN < 1 > 
is enabled to have a logic “ high ” level . 
[ 0073 ] The first read driver 3512 may be realized using an 
inverter IV32 , a NAND gate NAND32 , a NOR gate NOR32 , 
a PMOS transistor P32 , and an NMOS transistor N32 . The 
first read driver 3512 may buffer the first to fifth internal 
parities IP < 1 : 5 > to generate the first to fifth parities PRT < 1 : 
5 > when the first read enablement signal RD_EN < b > is 
enabled to have a logic “ high ” level . 
[ 0074 ] Referring to FIG . 9 , the second driver 352 may 
include a second write driver 3521 and a second read driver 
3522 . 
[ 0075 ] The second write driver 3521 may be realized 
using an inverter IV41 , a NAND gate NAND41 , a NOR gate 
NOR41 , a PMOS transistor P41 , and an NMOS transistor 
N41 . The second write driver 3521 may buffer the first to 
fifth parities PRT < 1 : 5 > to generate the sixth to tenth internal 
parities IP < 6:10 > when the second write enablement signal 
WT_EN < 2 > is enabled to have a logic “ high ” level . 
[ 0076 ] The second read driver 3522 may be realized using 
an inverter IV42 , a NAND gate NAND42 , a NOR gate 
NOR42 , a PMOS transistor P42 , and an NMOS transistor 
N42 . The second read driver 3522 may buffer the sixth to 
tenth internal parities IP < 6:10 > to generate the first to fifth 
parities PRT < 1 : 5 > when the second read enablement signal 
RD_EN < 2 > is enabled to have a logic “ high ” level . 
[ 0077 ] Operations of the semiconductor device 1 having 
the aforementioned configuration is described hereinafter 
with reference to FIGS . 1 to 9 in conjunction with the write 
operation and the read operation applied to the first core 
circuit 30 . 
[ 0078 ] First , in order to perform the write operation 
applied to the first memory region 320 of the first core circuit 
30 , the command decoder 110 may decode the first Mth 
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commands CMD < 1 : M > to generate the write signal WT 
which is enabled to have a logic “ high ” level . 
[ 0079 ] The write control circuit 120 may generate the first 
write enablement signal WT_EN < 1 > which is enabled to 
have a logic “ high ” level based on the write signal WT 
having a logic “ high ” level and the Nth address signal 
ADD < N > having a logic “ low ” level . 
[ 0080 ] The error correction circuit 20 may generate the 
first to sixteenth transmission data TD < 1:16 > from the first 
to sixteenth data DATA < 1:16 > . The error correction circuit 
20 may generate the first to fifth parities PRT < 1 : 5 > includ 
ing an error of the first to sixteenth data DATA < 1:16 > using 
an error correction code ( ECC ) . 
[ 0081 ] The first I / O circuit 310 may generate the first to 
sixteenth internal data ID < 1:16 > from the first to sixteenth 
transmission data TD < 1:16 > because the first write enable 
ment signal WT_EN < b > is enabled to have a logic “ high ” 
level . 
[ 0082 ] The first memory region 320 may store the first to 
sixteenth internal data ID < 1:16 > into memory cells included 
in the first to fourth arrays ARRAY1 - ARRAY4 , which are 
selected by the first to Nih address signals ADD < 1 : N > . 
[ 0083 ] The first driver 351 of the parity I / O circuit 350 
may generate the first to fifth internal parities IP < 1 : 5 > from 
the first to fifth parities PRT < 1 : 5 > because the first write 
enablement signal WT_EN < b > is enabled to have a logic 
" high " level . 
[ 0084 ] The first parity region 361 of the first fail informa 
tion storage region 360 may store the first to fifth internal 
parities IP < 1 : 5 > into memory cells selected by the first to 
N'h address signals ADD < 1 : N > . 
[ 0085 ] Next , in order to perform the write operation 
applied to the second memory region 340 of the first core 
circuit 30 , the command decoder 110 may decode the first to 

commands CMD < 1 : M > to generate the write signal WT 
which is enabled to have a logic “ high " level . 
[ 0086 ] The write control circuit 120 may generate the 
second write enablement signal WT_EN < 2 > which is 
enabled to have a logic “ high ” level based on the write signal 
WT having a logic “ high ” level and the Nth address signal 
ADD < N > having a logic “ high " level . 
[ 0087 ] The error correction circuit 20 may generate the 
first to sixteenth transmission data TD < 1:16 > from the first 
to sixteenth data DATA < 1:16 > . The error correction circuit 
20 may generate the first to fifth parities PRT < 1 : 5 > includ 
ing an error of the first to sixteenth data DATA < 1:16 > using 
an error correction code ( ECC ) . 
[ 0088 ] The second I / O circuit 330 may generate the sev 
enteenth to thirty second internal data ID < 17:32 > from the 
first to sixteenth transmission data TD < 1:16 > because the 
second write enablement signal WT_EN < 2 > is enabled to 
have a logic “ high " level . 
[ 0089 ] The second memory region 340 may store the 
seventeenth to thirty second internal data ID < 17:32 > into 
memory cells included in the fifth to eighth arrays 
ARRAY5 - ARRAY8 , which are selected by the first to Nih 
address signals ADD < 1 : N > . 
[ 0090 ] The second driver 352 of the parity I / O circuit 350 
may generate the sixth to tenth internal parities IP < 6:10 > 
from the first to fifth parities PRT < 1 : 5 > because the second 
write enablement signal WT_EN < 2 > is enabled to have a 
logic “ high ” level . 
[ 0091 ] The second parity region 362 of the first fail 
information storage region 360 may store the sixth to tenth 

internal parities IP < 6:10 > into memory cells selected by the 
first to Nth address signals ADD < 1 : N > . 
[ 0092 ] Subsequently , in order to perform the read opera 
tion applied to the first memory region 320 of the first core 
circuit 30 , the command decoder 110 may decode the first to 
Mth commands CMD < 1 : M > to generate the read signal RD 
which is enabled to have a logic “ high ” level . 
[ 0093 ] The read control circuit 130 may generate the first 
read enablement signal RD_EN < 1 > which is enabled to 
have a logic " high ” level based on the read signal RD having 
a logic " high ” level and the Nth address signal ADD < N > 
having a logic " low ” level . 
[ 0094 ] The first memory region 320 may output the first to 
sixteenth internal data ID < 1:16 > stored in memory cells 
included in the first to fourth arrays ARRAY1 - ARRAY4 , 
which are selected by the first to Nh address signals ADD < 1 : 
N > . 
[ 0095 ] The first parity region 361 of the first fail informa 
tion storage region 360 may output the first to fifth internal 
parities IP < 1 : 5 > stored in memory cells selected by the first 
to Nih address signals ADD < 1 : N > . 
[ 0096 ] The first I / O circuit 310 may generate the first to 
sixteenth transmission data TD < 1:16 > from the first to 
sixteenth internal data ID < 1:16 > because the first read 
enablement signal RD_EN < 1 > is enabled to have a logic 
" high " level . 
[ 0097 ] The first driver 351 of the parity I / O circuit 350 
may generate the first to fifth parities PRT < 1 : 5 > from the 
first to fifth internal parities IP < 1 : 5 > because the first read 
enablement signal RD_EN < 1 > is enabled to have a logic 
" high " level . 
[ 0098 ] The error correction circuit 20 may correct an error 
of the first to sixteenth transmission data TD < 1:16 > using an 
error correction code ( ECC ) based on the first to fifth parities 
PRT < 1 : 5 > to generate and output the first to sixteenth data 
DATA < 1:16 > . 
[ 0099 ] Next , in order to perform the read operation 
applied to the second memory region 340 of the first core 
circuit 30 , the command decoder 110 may decode the first to 
Mth commands CMD < 1 : M > to generate the read signal RD 
which is enabled to have a logic “ high ” level . 
[ 0100 ] The read control circuit 130 may generate the 
second read enablement signal RD_EN < 2 > which is enabled 
to have a logic “ high ” level based on the read signal RD 
having a logic “ high ” level and the Nth address signal 
ADD < N > having a logic “ high ” level . 
[ 0101 ] The second memory region 340 may output the 
seventeenth to thirty second internal data ID < 17:32 > stored 
in memory cells included in the fifth to eighth arrays 
ARRAY5 - ARRAY8 , which are selected by the first to Nth 
address signals ADD < 1 : N > . 
[ 0102 ] The second parity region 362 of the first fail 
information storage region 360 may output the sixth to tenth 
internal parities IP < 6:10 > stored in memory cells selected by 
the first to Nth address signals ADD < 1 : N > . 
[ 0103 ] The second I / O circuit 330 may generate the first to 
sixteenth transmission data TD < 1:16 > from the seventeenth 
to thirty second internal data ID < 17:32 > because the second 
read enablement signal RD_EN < 2 > is enabled to have a 
logic " high " level . 
[ 0104 ] The second driver 352 of the parity I / O circuit 350 
may generate the first to fifth parities PRT < 1 : 5 > from the 

Mth 
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a first 

sixth to tenth internal parities IP < 6:10 > because the second 
read enablement signal RD_EN < 2 > is enabled to have a 
logic “ high ” level . 
[ 0105 ] The error correction circuit 20 may correct an error 
of the first to sixteenth transmission data TD < 1:16 > using an 
error correction code ( ECC ) based on the first to fifth parities 
PRT < 1 : 5 > to generate and output the first to sixteenth data 
DATA < 1:16 > . 
[ 0106 ] According to the semiconductor device described 
above , spaces for storing parities corresponding to fail 
information of data may be separately provided , and the 
spaces storing the parities of respective ones of memory 
regions may be separated from each other . 
[ 0107 ] The semiconductor system described with refer 
ence to FIGS . 1 to 9 may be applied to an electronic system 
that includes a memory system , a graphic system , a com 
puting system , a mobile system , or the like . For example , as 
illustrated in FIG . 10 , an electronic system 1000 according 
an embodiment may include a data storage circuit 1001 , a 
memory controller 1002 , a buffer memory 1003 , and an 
input / output ( I / O ) interface 1004 . 
[ 0108 ] The data storage circuit 1001 may store data which 
are outputted from the memory controller 1002 or may read 
and output the stored data to the memory controller 1002 , 
according to a control signal outputted from the memory 
controller 1002. The data storage circuit 1001 may include 
the first semiconductor device 1 illustrated in FIG . 1. Mean 
while , the data storage circuit 1001 may include a nonvola 
tile memory that can retain their stored data even when its 
power supply is interrupted . The nonvolatile memory may 
be a flash memory such as a NOR - type flash memory or a 
NAND - type flash memory , a phase change random access 
memory ( PRAM ) , a resistive random access memory 
( RRAM ) , a spin transfer torque random access memory 
( STTRAM ) , a magnetic random access memory ( MRAM ) , 
or the like . 
[ 0109 ] The memory controller 1002 may receive a com 
mand outputted from an external device ( e.g. , a host device ) 
through the I / O interface 1004 and may decode the com 
mand outputted from the host device to control an operation 
for inputting data into the data storage circuit 1001 or the 
buffer memory 1003 or for outputting the data stored in the 
data storage circuit 1001 or the buffer memory 1003 . 
Although FIG . 10 illustrates the memory controller 1002 
with a single block , the memory controller 1002 may include 
one controller for controlling the data storage circuit 1001 
comprised of a nonvolatile memory and another controller 
for controlling the buffer memory 1003 comprised of a 
volatile memory . 
[ 0110 ] The buffer memory 1003 may temporarily store the 
data to be processed by the memory controller 1002. That is , 
the buffer memory 1003 may temporarily store the data 
which are outputted from or to be inputted to the data storage 
circuit 1001. The buffer memory 1003 may store the data , 
which are outputted from the memory controller 1002 , 
according to a control signal . The buffer memory 1003 may 
read and output the stored data to the memory controller 
1002. The buffer memory 1003 may include a volatile 
memory such as a dynamic random access memory 
( DRAM ) , a mobile DRAM , or a static random access 
memory ( SRAM ) . 
[ 0111 ] The I / O interface 1004 may physically and electri 
cally connect the memory controller 1002 to the external 
device ( i.e. , the host ) . Thus , the memory controller 1002 

may receive control signals and data supplied from the 
external device ( i.e. , the host ) through the I / O interface 1004 
and may output the data generated by the memory controller 
1002 to the external device ( i.e. , the host ) through the I / O 
interface 1004. That is , the electronic system 1000 may 
communicate with the host through the I / O interface 1004 . 
The I / O interface 1004 may include any one of various 
interface protocols such as a universal serial bus ( USB ) 
drive , a multi - media card ( MMC ) , a peripheral component 
interconnect - express ( PCI - E ) , a serial attached SCSI ( SAS ) , 
a serial AT attachment ( SATA ) , a parallel AT attachment 
( PATA ) , a small computer system interface ( SCSI ) , an 
enhanced small device interface ( ESDI ) and an integrated 
drive electronics ( IDE ) . 
[ 0112 ] The electronic system 1000 may be used as an 
auxiliary storage device of the host or an external storage 
device . The electronic system 1000 may include a solid state 
disk ( SSD ) , a USB drive , a secure digital ( SD ) card , a mini 
secure digital ( MSD ) card , a micro secure digital ( micro SD ) 
card , a secure digital high capacity ( SDHC ) card , a memory 
stick card , a smart media ( SM ) card , a multi - media card 
( MMC ) , an embedded multi - media card ( eMMC ) , a com 
pact flash ( CF ) card , or the like . 
What is claimed is : 
1. A semiconductor device comprising : 

memory region and a second memory region spaced 
apart from each other , and 

a fail information storage region disposed between the 
first and second memory regions , 

wherein a parity including error information on data is 
stored in a first parity region of the fail information 
storage region while a write operation is applied to the 
first memory region , 

wherein the parity is stored in a second parity region of 
the fail information storage region while the write 
operation is applied to the second memory region , 

wherein an error of the data is corrected by the parity 
stored in the first parity region while a read operation 
is applied to the first memory region , and 

wherein the error of the data is corrected by the parity 
stored in the second parity region while the read 
operation is applied to the second memory region . 

2. The semiconductor device of claim 1 , 
wherein a distance between the first parity region and the 

first memory region is less than a distance between the 
second parity region and the first memory region ; and 

wherein a distance between the second parity region and 
the second memory region is less than a distance 
between the first parity region and the second memory 
region . 

3. The semiconductor device of claim 1 , 
wherein the number of bits included in the parity is set to 

be “ N ” when the number of bits included in the data is 
“ M ” ; 

wherein the number of bits included in the parity is set to 
be " N + 1 ” when the number of bits included in the data 
is “ 2xM ” ; 

wherein " N ” and “ M ” are natural numbers . 
4. The semiconductor device of claim 1 , further compris 

ing : 
a control circuit configured to generate a first write 

enablement signal and a second write enablement sig 
nal , one of which is selectively enabled according to a 
logic level of an address signal during the write opera 
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tion activated by a command , and configured to gen 
erate a first read enablement signal and a second read 
enablement signal , one of which is selectively enabled 
according to a logic level of the address signal during 
the read operation activated by the command ; and 

an error correction circuit configured to generate the 
parity of the data and to generate transmission data 
from the data during the write operation and configured 
to correct an error of the transmission data using the 
parity to output the corrected transmission data as the 
data during the read operation . 

5. The semiconductor device of claim 4 , wherein the 
address signal is set to have at least one bit for selecting any 
one of the first and second memory regions . 

6. The semiconductor device of claim 4 , wherein the 
control circuit comprises : 

a command decoder configured to decode the command to 
generate a write signal and a read signal ; 

a write control circuit configured to generate the first and 
second write enablement signals , one of which is 
selectively enabled according to a logic level of the 
address signal when the write signal is inputted to the 
write control circuit ; and 

a read control circuit configured to generate the first and 
second read enablement signals , one of which is selec 
tively enabled according to a logic level of the address 
signal when the read signal is inputted to the read 
control circuit . 

7. The semiconductor device of claim 6 , wherein the write 
control circuit comprises : 

a first logic circuit configured to generate the first write 
enablement signal , wherein the first write enablement 
signal is enabled when the write signal is inputted to the 
first logic circuit and the address signal is generated to 
have a first logic level ; and 

a second logic circuit configured to generate the second 
write enablement signal , wherein the second write 
enablement signal is enabled when the write signal is 
inputted to the second logic circuit and the address 
signal is generated to have a second logic level . 

8. The semiconductor device of claim 6 , wherein the read 
control circuit comprises : 

a third logic circuit configured to generate the first read 
enablement signal , wherein the first read enablement 
signal is enabled when the read signal is inputted to the 
third logic circuit and the address signal is generated to 
have a first logic level ; and 

a fourth logic circuit configured to generate the second 
read enablement signal , wherein the second read 
enablement signal is enabled when the read signal is 
inputted to the fourth logic circuit and the address 
signal is generated to have a second logic level . 

9. The semiconductor device of claim 1 , further compris 
ing : 

a first input / output ( I / O ) circuit configured to generate 
first internal data from transmission data generated 
from the data during the write operation applied to the 
first memory region and configured to generate the 
transmission data from the first internal data during the 
read operation applied to the first memory region ; 

a second I / O circuit configured to generate second internal 
data from the transmission data during the write opera 
tion applied to the second memory region and config 
ured to generate the transmission data from the second 

internal data during the read operation applied to the 
second memory region ; and 

a parity I / O circuit configured to generate a first internal 
parity from the parity during the write operation 
applied to the first memory region , configured to gen 
erate the parity from the first internal parity during the 
read operation applied to the first memory region , 
configured to generate a second internal parity from the 
parity during the write operation applied to the second 
memory region , and configured to generate the parity 
from the second internal parity during the read opera 
tion applied to the second memory region . 

10. The semiconductor device of claim 9 , wherein the 
parity I / O circuit comprises : 

a first driver configured to generate the first internal parity 
from the parity when a first write enablement signal is 
inputted to the first driver and configured to generate 
the parity from the first internal parity when a first read 
enablement signal is inputted to the first driver ; and 

a second driver configured to generate the second internal 
parity from the parity when a second write enablement 
signal is inputted to the second driver and configured to 
generate the parity from the second internal parity 
when a second read enablement signal is inputted to the 
second driver . 

11. A semiconductor device comprising : 
a first memory region and a second memory region 

configured to store transmission data having “ M ” 
number of bits during a write operation and configured 
to output the stored transmission data during a read 
operation ; and 

a first fail information storage region including a first 
parity region and a second parity region , wherein the 
first and second parity regions are configured to store a 
parity having “ N ” -number of bits during the write 
operation and configured to output the stored parity 
during the read operation , 

wherein the first parity region is configured to store or 
output the parity generated during the write operation 
or the read operation which is applied to the first 
memory region , 

wherein the second parity region is configured to store or 
output the parity generated during the write operation 
or the read operation which is applied to the second 
memory region , and 

wherein " N ” and “ M ” are natural numbers . 
12. The semiconductor device of claim 11 , wherein the 

first fail information storage region is disposed between the 
first memory region and the second memory region . 

13. The semiconductor device of claim 11 , 
wherein a distance between the first parity region and the 

first memory region is less than a distance between the 
second parity region and the first memory region ; and 

wherein a distance between the second parity region and 
the second memory region is less than a distance 
between the first parity region and the second memory 
region . 

14. The semiconductor device of claim 11 , 
wherein the number " M " of bits included in the transmis 

sion data is set to be equal to the number of bits of data 
which are inputted to or outputted from the semicon 
ductor device by a single cycle of the write operation or 
the read operation ; and 
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wherein the number “ N ” of bits included in the parity is 
set such that the parity includes error information of the 
transmission data . 

15. The semiconductor device of claim 11 , 
wherein when the number of bits included in the trans 

mission data is set to be “ 2xM ” , and the number of bits 
included in the parity is set to be “ N + 1 ” . 

16. The semiconductor device of claim 11 , further com 
prising : 

a first control circuit configured to generate a first write 
enablement signal and a second write enablement sig 
nal , one of which is selectively enabled according to a 
logic level of an address signal during the write opera 
tion activated by a command , and configured to gen 
erate a first read enablement signal and a second read 
enablement signal , one of which is selectively enabled 
according to a logic level of the address signal during 
the read operation activated by the command ; and 

an error correction circuit configured to generate the 
parity of data and to generate the transmission data 
from the data during the write operation and configured 
to correct an error of the transmission data using the 
parity to output the corrected transmission data as the 
data during the read operation . 

17. The semiconductor device of claim 16 , wherein the 
address signal is set to have at least one bit for selecting any 
one of the first and second memory regions . 

18. The semiconductor device of claim 16 , wherein the 
first control circuit comprises : 

a first command decoder configured to decode the com 
mand to generate a first write signal and a first read 
signal ; 

a first write control circuit configured to generate the first 
and second write enablement signals , one of which is 
selectively enabled according to a logic level of the 
address signal when the first write signal is inputted to 
the first write control circuit ; and 

a first read control circuit configured to generate the first 
and second read enablement signals , one of which is 
selectively enabled according to a logic level of the 
address signal when the first read signal is inputted to 
the first read control circuit . 

19. The semiconductor device of claim 11 , further com 
prising : 

a first input / output ( I / O ) circuit configured to generate 
first internal data from the transmission data during the 
write operation applied to the first memory region and 
configured to generate the transmission data from the 
first internal data during the read operation applied to 
the first memory region ; 

a second I / O circuit configured to generate second internal 
data from the transmission data during the write opera 
tion applied to the second memory region and config 
ured to generate the transmission data from the second 
internal data during the read operation applied to the 
second memory region ; and 

a first parity I / O circuit configured to generate a first 
internal parity from the parity during the write opera 
tion applied to the first memory region , configured to 
generate the parity from the first internal parity during 
the read operation applied to the first memory region , 
configured to generate a second internal parity from the 
parity during the write operation applied to the second 
memory region , and configured to generate the parity 

from the second internal parity during the read opera 
tion applied to the second memory region . 

20. The semiconductor device of claim 19 , wherein the 
first parity I / O circuit comprises : 

a first driver configured to generate the first internal parity 
from the parity when a first write enablement signal is 
inputted to the first driver and configured to generate 
the parity from the first internal parity when a first read 
enablement signal is inputted to the first driver , and 

a second driver configured to generate the second internal 
parity from the parity when a second write enablement 
signal is inputted to the second driver and configured to 
generate the parity from the second internal parity 
when a second read enablement signal is inputted to the 
second driver . 

21. The semiconductor device of claim 11 , further com 
prising : 

a third memory region and a fourth memory region 
configured to store the transmission data during the 
write operation and configured to output the stored 
transmission data during the read operation ; and 

a second fail information storage region including a third 
parity region and a fourth parity region which are 
configured to store the parity during the write operation 
and configured to output the stored parity during the 
read operation , 

wherein the third parity region is configured to store or 
output the parity generated during the write operation 
or the read operation which is applied to the third 
memory region , and 

wherein the fourth parity region is configured to store or 
output the parity generated during the write operation 
or the read operation which is applied to the fourth 
memory region . 

22. The semiconductor device of claim 21 , wherein the 
second fail information storage region is disposed between 
the third memory region and the fourth memory region . 

23. The semiconductor device of claim 21 , 
wherein a distance between the third parity region and the 

third memory region is less than a distance between the 
fourth parity region and the third memory region ; and 

wherein a distance between the fourth parity region and 
the fourth memory region is less than a distance 
between the third parity region and the fourth memory 
region . 

24. The semiconductor device of claim 21 , further com 
prising a second control circuit configured to generate a third 
write enablement signal and a fourth write enablement 
signal , one of which is selectively enabled according to a 
logic level of an address signal during the write operation 
activated by a command , and configured to generate a third 
read enablement signal and a fourth read enablement signal , 
one of which is selectively enabled according to a logic level 
of the address signal during the read operation activated by 
the command . 

25. The semiconductor device of claim 24 , wherein the 
address signal is set to have at least one bit for selecting any 
one of the third and fourth memory regions . 

26. The semiconductor device of claim 24 , wherein the 
second control circuit comprises : 

a second command decoder configured to decode the 
command to generate a second write signal and a 
second read signal ; 
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a second write control circuit configured to generate the 
third and fourth write enablement signals , one of which 
is selectively enabled according to a logic level of the 
address signal when the second write signal is inputted 
to the second write control circuit ; and 

a second read control circuit configured to generate the 
third and fourth read enablement signals , one of which 
is selectively enabled according to a logic level of the 
address signal when the second read signal is inputted 
to the second read control circuit . 

27. The semiconductor device of claim 21 , further com 
prising : 

a third I / O circuit configured to generate third internal 
data from the transmission data during the write opera 
tion applied to the third memory region and configured 
to generate the transmission data from the third internal 
data during the read operation applied to the third 
memory region ; 

a fourth I / O circuit configured to generate fourth internal 
data from the transmission data during the write opera 
tion applied to the fourth memory region and config 
ured to generate the transmission data from the fourth 
internal data during the read operation applied to the 
fourth memory region ; and 

a second parity I / O circuit configured to generate a third 
internal parity from the parity during the write opera 
tion applied to the third memory region , configured to 
generate the parity from the third internal parity during 
the read operation applied to the third memory region , 
configured to generate a fourth internal parity from the 
parity during the write operation applied to the fourth 
memory region , and configured to generate the parity 
from the fourth internal parity during the read operation 
applied to the fourth memory region . 

28. The semiconductor device of claim 27 , wherein the 
second parity I / O circuit comprises : 

a third driver configured to generate the third internal 
parity from the parity when a third write enablement 
signal is inputted to the third driver and configured to 
generate the parity from the third internal parity when 
a third read enablement signal is inputted to the third 
driver ; and 

a fourth driver configured to generate the fourth internal 
parity from the parity when a fourth write enablement 
signal is inputted to the fourth driver and configured to 
generate the parity from the fourth internal parity when 
a fourth read enablement signal is inputted to the fourth 
driver . 


