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(57) ABSTRACT 

The inventions herein feature an arrangement for controlling 
read and Write operations in a semiconductor memory 
device, Which can reduce poWer consumption by controlling 
data read and Write operations in a DRAM having an open 
drain output buffer. The circuit for controlling the read and 
Write operations in the semiconductor memory device 
includes a Write unit for comparing potential states of bits of 
a Write data according to a control signal, converting the 
Write data into a ?rst logic level and Writing the converted 
data on DRAMs as an internal data With a ?ag bit having a 
?rst logic level, When a number of the bits having the ?rst 
logic level is greater than a number of the bits having a 
second logic level, and Writing the Write data on the DRAMs 
as an internal data With a ?ag bit having the second logic 
level, When the number of the bits having the ?rst logic level 
is equal to or smaller than the number of the bits having the 
second logic level. A read unit reads a read data read from 
the DRAMs, or converts the read data and reads the con 
verted data according to the potential state of the ?ag bit. 
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CONTROLLING READING FROM AND WRITING 
TO A SEMICONDUCTOR MEMORY DEVICE 

BACKGROUND 

[0001] 1. Field of the Invention 

[0002] The present invention relates to controlling reading 
from and Writing to a semiconductor memory device. The 
inventions claimed herein include, but are not limited to 
circuit arrangements and methods. More speci?cally, some 
of the inventions claimed herein feature an improved 
method and circuit for controlling read and Write operations 
in a semiconductor memory device, Which can reduce poWer 
consumption by controlling data read and Write operations in 
a dynamic random access memory (DRAM) having an open 
drain output buffer structure. 

[0003] 2. General Background and Related Art 

[0004] FIG. 1 (Prior Art) is block diagram of a Rambus 
DRAM system that helps to explain a conventional method 
for controlling reading from and Writing to a semiconductor 
memory device. The Rambus DRAM system includes a 
controller 11, and a plurality of Rambus DRAMs 12~12n 
Whose read and Write operations are controlled by the 
controller 11. The controller 11 and Rambus DRAMs 
12~12n transmit/receive a data DATA, an address ADD, a 
control signal CON and a parity bit Parity to/from each other 
through channels. 

[0005] FIG. 2 (Prior Art) is a circuit diagram illustrating 
a conventional data input/output circuit for the semiconduc 
tor memory device having an open drain structure. As shoWn 
in the draWing, a conventional data input/output circuit for 
Rambus DRAM has an open drain structure, and consists of 
an input unit 22 and an output unit 24. Each of units 22 and 
24 include one buffer 211 or 221 and one NMOS transistor 
212 or 222. 

[0006] The NMOS transistor 212 or 222 is turned on only 
When a logic “loW” data value(0) is applied thereto. HoW 
ever, When the NMOS transistor 212 or 222 is turned on, a 
current path is formed to a ground voltage Vss, Which results 
in large consumption of poWer. Moreover, the conventional 
data input/output circuit having the open drain structure 
Writes data as it is, regardless of a structure of a data output 
buffer, thereby consuming much poWer. 

SUMMARY 

[0007] Some of the inventions claimed herein feature 
methods and others feature circuits for controlling reading 
from and Writing to a semiconductor memory device. The 
arrangements claimed herein can reduce poWer consumption 
by controlling data read and Write operations in a dynamic 
random access memory (DRAM) having an open drain 
output buffer structure. 

[0008] One exemplary embodiment of the invention fea 
tures a method for a single controller to control Writing Write 
data to a plurality of DRAMs, or using a single controller to 
read read data from the plurality of DRAMs. 

[0009] Also featured is a method for controlling read and 
Write operations in a semiconductor memory device includ 
ing: 

[0010] detecting potential levels of bits of the Write 
data, 
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[0011] 
[0012] Writing the converted data to a plurality of 
DRAMs as internal data With a ?ag bit having a ?rst 
logic level, When a number of the bits having the ?rst 
logic level is greater than a number of the bits having 
a second logic level, and 

[0013] Writing the Write data as it is to the plurality of 
DRAMs as an internal data With a ?ag bit having the 
second logic level, When the number of the bits 
having the ?rst logic level is equal to or smaller than 
the number of the bits having the second logic level; 
and 

[0014] distinguishing a logic level of the ?ag bit 
Written on the plurality of DRAMs, 

[0015] converting an internal data from the plurality 
of DRAMs and reading the converted data as the 
read data, When the ?ag bit has the ?rst logic level, 
and 

[0016] reading the internal data from the plurality of 
DRAMs as the read data When the ?ag bit has the 
second logic level. 

converting the Write data, 

[0017] In the exemplary embodiments, the ?rst logic level 
is “loW” and the second logic level is “high”. HoWever, 
different logic levels could be utiliZed Without departing 
from the spirit of the invention. Also, in the exemplary 
embodiments the Write data is 8 bit data. Of course, other 
types of data structures could be used. 

[0018] Some of the claimed inventions feature a circuit for 
controlling reading from and Writing to a semiconductor 
memory device. 

[0019] The circuit includes a Write unit for comparing 
potential states of bits of a Write data according to a control 
signal, converting the Write data into a ?rst logic level and 
Writing the converted data on DRAMs With a ?ag bit having 
a ?rst logic level, When a number of the bits having the ?rst 
logic level is greater than a number of the bits having a 
second logic level, and Writing the Write data on the DRAMs 
as an internal data With a ?ag bit having the second logic 
level, When the number of the bits having the ?rst logic level 
is equal to or smaller than the number of the bits having the 
second logic level. A read unit reads a read data read from 
the DRAMs, or converts the read data and reads the con 
verted data according to the potential state of the ?ag bit. In 
the exemplary embodiments, the ?rst logic level is “loW” 
and the second logic level is “high”. HoWever, different 
logic levels could be utiliZed Without departing from the 
spirit of the invention. 

[0020] In accordance With some of the claimed inventions, 
the Write unit includes an input conversion unit for compar 
ing the potential states of the bits of the Write data according 
to the control signal, setting the ?ag bit to a “loW” level and 
converting the Write data When a number of the logic “loW” 
bits is greater than a number of the logic “high” bits, and 
setting the ?ag bit to a “high” level and outputting the Write 
data When the number of the logic “loW” bits is equal to or 
smaller than the number of the logic “high” bits; and an 
input buffer unit for transmitting the data and the ?ag bit 
from the input conversion unit to the DRAMs. 

[0021] In accordance With some of the claimed inventions, 
the input conversion unit includes: a data comparison unit 
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for comparing the potential states of the bits of the Write data 
according to the control signal. Asignal sense unit generates 
different ?ag bit signals according to the potential state of 
the output signal from the data comparison unit. A data 
conversion unit receives and inverts the Write data. A data 
selector unit selectively outputs the data converted through 
the data conversion unit or the Write data according to the 
?ag signal from the signal sense unit. 

[0022] In accordance With some of the claimed inventions, 
the data comparison unit includes ?rst and second source 
voltage supplying units for respectively supplying a ?rst 
source voltage and a second source voltage according to the 
control signal. A plurality of inverters connected in parallel 
betWeen the ?rst and second source voltage supplying units, 
respectively receive signals of the bits of the Write data, and 
output output signals to one output terminal. A data conver 
sion preventing unit connected betWeen the output terminal 
and the second source voltage supplying unit, prevents data 
conversion of the output terminal When the respective bits of 
the Write data have an identical potential level. 

[0023] In the exemplary embodiments, the ?rst source 
voltage is a supply voltage and the second source voltage is 
a ground voltage. Of course, other voltage levels could be 
used Without departing from the spirit of the invention. 

[0024] In the exemplary embodiments, the ?rst source 
voltage supplying unit includes a PMOS transistor and the 
second source voltage supplying unit includes an NMOS 
transistor. HoWever, alternative con?gurations are possible. 

[0025] In the exemplary embodiments, the plurality of 
inverters respectively include PMOS and NMOS transistors. 
HoWever, alternative con?gurations are possible. 

[0026] In the exemplary embodiments, the data conver 
sion-preventing unit includes an NMOS transistor having its 
gate connected to receive the supply voltage. HoWever, 
alternative con?gurations are possible. 

[0027] In the exemplary embodiments, the signal sense 
unit includes a sense ampli?er for setting the ?ag bit to a 
“high” level When the output signal from the data compari 
son unit is at a “loW” level, and setting the ?ag bit to a “loW” 
level When it is at a “high” level. HoWever, alternative 
con?gurations are possible. 

[0028] In the exemplary embodiments the data conversion 
unit includes inverters as many as the number of the bits of 
the Write data. HoWever, alternative con?gurations are pos 
sible. Also, in the exemplary embodiments, the data selector 
unit includes a multiplexer. HoWever, alternative con?gu 
rations are possible. 

[0029] In exemplary embodiments, the read unit includes 
an output receiver unit for transmitting the internal data and 
the ?ag bit from the DRAMs. An output conversion unit 
outputs the data from the output receiver unit as the read 
data, or converts the data and outputs the converted data as 
the read data, according to the ?ag bit from the output 
receiver unit. 

[0030] In exemplary embodiments, the output conversion 
unit includes a data conversion unit for converting the 
internal data transmitted from the DRAMs through the 
output receiver unit. A data selector unit selectively outputs 
the internal data from the DRAMs as the read data, or 
converts the data and outputs the converted data as the read 
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data, according to the ?ag bit transmitted from the DRAMs 
through the output receiver unit. 

[0031] In exemplary embodiments, the data conversion 
unit includes inverters as many as the number of the bits of 
the Write data, the inverters being connected in parallel. 
HoWever, other con?gurations are possible. In exemplary 
embodiments, the data selector unit includes a multiplexer. 
HoWever, other con?gurations are possible. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] Exemplary embodiments of the claimed inventions 
Will be described With reference to the accompanying draW 
ings Which are given only by Way of illustration and thus are 
not limitative of the present invention, Wherein: 

[0033] FIG. 1 (Prior Art) is a block diagram of a conven 
tional Rambus DRAM system; 

[0034] FIG. 2 (Prior Art) is a circuit diagram of a con 
ventional data input/output circuit for a semiconductor 
memory device having an open drain structure; 

[0035] FIG. 3 is a block diagram of a Rambus DRAM 
system according to an illustrative embodiment of the 
present invention; 

[0036] FIG. 4 is a circuit for controlling read and Write 
operations of a semiconductor memory device according to 
an illustrative embodiment of the present invention; 

[0037] FIG. 5 is a block diagram of an input conversion 
unit such as shoWn in FIG. 4; 

[0038] FIG. 6 is a block diagram of a data comparison unit 
such as shoWn in FIG. 5; 

[0039] FIG. 7 is a block diagram of a data conversion unit 
such as shoWn in FIG. 5; and 

[0040] FIG. 8 is a block diagram of an output conversion 
unit such as shoWn in FIG. 4. 

DETAILED DESCRIPTION 

[0041] An exemplary method and circuit for controlling 
read and Write operations of a semiconductor memory 
device in accordance With the principles of the claimed 
inventions Will noW be described in detail With reference to 
the accompanying draWings. Elements having an identical 
function are provided With the identical reference numeral, 
and repeated explanations thereof Will be omitted. 

[0042] FIG. 3 is a block diagram illustrating a Rambus 
DRAM system in accordance With the preferred embodi 
ment of the present invention. The semiconductor memory 
device, con?gured in accordance With the principles of the 
claimed inventions includes a controller 31 for receiving an 
address ADD, a control signal CON, a data signal DATA and 
a ?ag bit D_?ag through respective channels; and a plurality 
of Rambus DRAMS 32~32n. 

[0043] The semiconductor memory device uses the ?ag bit 
D_?ag for data conversion, instead of a parity bit as in 
conventional arrangements. According to the ?ag bit D_?ag, 
the controller 31 directly inputs the respective data to the 
plurality of Rambus DRAMs 32~32n, or inputs the data after 
inversion. 
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[0044] When more than a half of bits of an input data to 
be Written from a processor (not shown) to the Rambus 
DRAMs 32~32n have a logic “loW” value(0), the memory 
controller 31 sets the ?ag bit D_?ag to a logic “loW” 
level(0), inverts the input data, and Writes the inverted data 
on the Rambus DRAMs 32~32n. Conversely, When less than 
a half of the bits of the input data have a logic “loW” 
value(0), the memory controller 31 sets the ?ag bit D_?ag 
to a logic “high” level(1), and Writes the input data on the 
Rambus DRAMs 32~32n. 

[0045] During a read operation, When the ?ag bit D_?ag 
is set to have a logic “loW” value (0), the controller 31 
inverts a data read from the Rambus DRAMs 32~32n, and 
outputs the inverted data. When the ?ag bit D_?ag is set to 
have a logic “high” value (1), the controller 31 outputs the 
data read from the Rambus DRAMs 32~32n. 

[0046] Accordingly, When at least a half of the bits of the 
input data have a logic “loW” value(0), the logic “loW” value 
is outputted by using the ?ag bit D_?ag distinguishing data 
inversion, thereby reducing poWer consumption by mini 
miZing the ON states of NMOS transistor of an output 
terminal having an open drain structure. 

[0047] FIG. 4 is a block diagram of a circuit for control 
ling the read and Write operations of a semiconductor 
memory device in accordance With an exemplary embodi 
ment of the claimed inventions. The circuit for controlling 
the read and Write operations is disposed at the controller 31 
as shoWn in FIG. 3, for controlling data input/output of the 
Rambus DRAMs 32~32n. 

[0048] The circuit includes: an input conversion part 410 
for detecting states of bits of a Write data DQ_IN inputted 
through a DO pin according to a control signal CON, 
converting the ?ag bit D_?ag into a logic “loW” level(0) and 
converting the Write data DQ_IN, When a number of the bits 
having the logic “loW” level(0) is greater than a number of 
the bits having a logic “high” level(1), and converting the 
?ag bit D_?ag0 into a “high” level and outputting the Write 
data DQ_IN as it is, When the number of the bits having the 
logic “loW” level(0) is equal to or smaller than the number 
of the bits having the logic “high” level(1); an input buffer 
part 420 for buffering the data signal DIN and the ?ag bit 
D_?ag0 outputted from the input conversion part 410, and 
outputting them to the plurality of Rambus DRAMs 32~32n; 
an output receiver part 430 for buffering and outputting the 
internal read data DIN and ?ag bit D_?agIN from the 
plurality of Rambus DRAMs 32~32n; and an output con 
version part 440 for outputting a read data Dout transmitted 
through the output receiver part 430 to the DO pin, or 
outputting the read data Dout after conversion, according to 
a ?ag bit D_?ag1 from the output receiver part 430. Here, 
the input buffer part 420 and the output receiver part 430 are 
enabled according to a data enable signal DQ_en among the 
control signals CON applied from the processor. 

[0049] According to the preferred embodiment of the 
present invention, a data DQ_OUT inputted from the input 
conversion part 410 through the DO pin is a Write data to be 
stored in the Rambus DRAMs 32~32n, and a data DQ_OUT 
read from the Rambus DRAMs 32~32m and outputted to the 
DO pin through the output receiver part 430 and the output 
inversion part 440 is a read data. 

[0050] Also, a data inputted to the plurality of Rambus 
DRAMs 32~32n through the input conversion unit 410 and 
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the input buffer part 420 is an internal Write data DIN, and 
a data read from the plurality of Rambus DRAMs 32~32n 
and inputted to the output receiver part 430 is an internal 
read data DIN. 

[0051] FIG. 5 is a block diagram illustrating a structure of 
the input conversion part 410 in FIG. 4. The input conver 
sion part 410 includes a data comparison unit 411 enabled 
according to the control signal CON, for comparing the 
Write data DQ_IN. A signal sense unit 412 senses the output 
signal from the data comparison unit 410, and generates the 
?ag signal D_?ag0. A data conversion unit 413 receives and 
converts the Write data DQ_IN. A multipleX unit 414 selec 
tively outputs the data converted through the data conver 
sion unit 413 or the Write data DQ_IN according to the ?ag 
signal D_?ag0 from the signal sense unit 412. 

[0052] As illustrated in FIG. 6, the data comparison unit 
411 includes a PMOS transistor P1 for supplying a source 
voltage Vcc according to an inverted signal of the control 
signal CON. An NMOS transistor N1 supplies a ground 
voltage Vss according to the control signal CON. Aplurality 
of inverters connected in parallel betWeen the PMOS tran 
sistor P1 and the NMOS transistor N1, respectively receive 
bit signals of the Write data DQ_IN, and output them to an 
output terminal F0. An NMOS transistor N2 having its gate 
connected to receive the source voltage Vcc, is connected 
betWeen the output terminal F0 and the NMOS transistor 
N1, in order to prevent data inversion of the output terminal 
F0 When the bits of the Write data DQ_IN have an identical 
potential level. 

[0053] The data comparison unit 411 compares the Write 
data DQ_IN, outputs a “high” LEVEL output signal F0 
When the number of the logic “loW” bits is greater than the 
number of the logic “high” bits, and outputs a “loW” level 
signal When the number of the logic “loW” bits is equal to or 
smaller than the number of the logic “high” bits. The 
plurality of inverters are connected in parallel one another, 
each inverter having the same current transmission ability. 

[0054] The signal sense unit 412 includes a sense ampli?er 
for sensing the output signal F0 from the data comparison 
unit 411, setting the ?ag bit D_?ag0 to a logic “high” level 
When the output signal F0 is at a “loW” level, and setting the 
?ag bit D_?ag0 to a logic “loW” level When the output signal 
F0 is at a “high” level. 

[0055] As depicted in FIG. 7, the data conversion unit 413 
includes inverters as many as the number of the bits of the 
Write data DQ_IN, and inverts and outputs the inputted Write 
data DQ_IN. The data multipleX unit 414 includes a multi 
pleXer for selectively outputting the inputted Write data 
DQ_IN, or the data DQ_IN inverted in the data conversion 
unit 413, according to the ?ag bit D_?ag0 applied from the 
signal sense unit 412. 

[0056] FIG. 8 is a block diagram illustrating a structure of 
the output conversion unit 440 in FIG. 4. The output 
conversion part 440 includes a data conversion unit 441 for 
inverting the internal data Dout transmitted through the 
DRAMs and the output receiver part 430. A data selector 
unit selectively outputs the internal data Dout from the 
output receiver part 430 as the read data DQ_OUT, or the 
internal data /Dout inverted by the data conversion unit 441 
as the read data DQ_OUT, according to the ?ag bit D_?agI 
transmitted through the DRAMs and the output receiver part 
430. 



US 2001/0018725 A1 

[0057] The data conversion unit 441 has an identical 
structure to the data conversion unit 413 as shown in FIG. 
7, and includes eight (8) inverters connected in parallel and 
having their input terminals connected to receive the internal 
data Dout by one bit. The output conversion part 440 also 
includes a multiplex unit 442 for receiving the internal data 
Dout from the output receiver part 430, or the data/Dout 
inverted by the data conversion unit 441, and multiplexing 
them according to the ?ag bit D_?agI applied from the 
output receiver part 430. 

[0058] The operation of the circuit for controlling the read 
and Write operations in the semiconductor memory device in 
accordance With the present invention Will noW be 
described. Firstly, the operation of Writing the Write data 
DQ_IN from the processor on the DRAMs 32~32n by the 
circuit for controlling the read and Write operations in the 
controller 31 Will be explained. 

[0059] When the external Write data DQ_IN and the 
control signal CON are applied to the input conversion unit 
410, the data comparison unit 411 of the input conversion 
unit 410 is enabled according to the control signal CON. 
Here, the data comparison unit 411 compares the data 
DQ_IN applied to the input terminals of the inverters by one 
bit. 

[0060] As a result of the comparison, When the number of 
the logic “loW” bits(0) of the 8 bit data DQ_IN is greater 
than the number of the logic “high” bits(1) thereof, the data 
comparison unit 411 generates the “high” level output signal 
F0. Conversely, When the number of the logic “low” bits(0) 
is equal to or smaller than the number of the logic “high” 
bits(1), the data comparison unit 411 generates the “loW” 
level output signal F0. 

[0061] The signal sense unit 412 senses the output signal 
F0 from the data comparison unit 411, and sets the ?ag bit 
D_?ag0 for data input. When the number of the logic “loW” 
bits is greater than the number of the logic “high” bits and 
the output signal F0 is at a “high” level, the signal sense unit 
412 sets the ?ag bit D_?ag0 to a “loW” level. When the 
number of the logic “loW” bits is equal to or smaller than the 
number of the logic “high” bits and the output signal F0 is 
at a “loW” level, the signal sense unit 412 sets the ?ag bit 
D_?ag0 to a “high” level. 

[0062] The data conversion unit 413 of the input conver 
sion part 410 converts the Write data DQ_IN from the 
processor. The multiplex unit 414 Which is the data selector 
unit selects one of the internal data/DQ_IN converted 
through the data conversion unit 413 and the Write data 
DQ_IN, and transmits the selected data to the input buffer 
part 420 With the ?ag bit D_?ag0, according to the ?ag bit 
D_?ag0 generated from the signal sense unit 412. The input 
buffer part 420 Writes the ?ag bit D_?agIN for data Write and 
the internal data DIN from the input conversion unit 410 on 
the plurality of DRAMs 32~32n. 

[0063] The multiplex unit 414 transmits the inverted data/ 
DQ_IN as the internal data DIN When the ?ag bit D_?ag0 
has a value of ‘0’, and transmits the external data DQ_IN as 
the internal data DIN When the ?ag bit D_?ag0 has a value 
of ‘ 1’. Therefore, in the data Written on the DRAMs 32~32n, 
the number of the logic “loW” bits(0) is alWays smaller than 
the number of the logic “high” bits(1). At this time, the 
control signal CON inputted to the input conversion part 410 
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is one of the control signals applied from the processor, and 
is enabled only for the data preparation in a Write mode. 

[0064] As illustrated in FIG. 6, When the control signal 
has a logic “high” value (1), the data comparison unit 411 of 
the input conversion part 410 forms a current path by 
supplying the source voltage Vcc to the plurality of inverters 
sharing a plurality of output terminals through the PMOS 
transistor P1, and supplying the ground voltage thereto 
through the NMOS transistor N1. In addition, the plurality 
of inverters consisting of the PMOS and NMOS transistors 
are operated according to potential levels of the bits of the 
data signal DQ_IN applied to their gates. Here, the data 
comparison unit 411 outputs a “high” level signal F0 When 
the number of the logic “loW” bits of the data DQ_IN is 
greater than the number of the logic “high” bits thereof, and 
outputs a “loW” level signal F0 When the number of the logic 
“loW” bits is equal to or smaller than the number of the logic 
“high” bits. 

[0065] Thereafter, the operation of reading the internal 
data DIN Written on the plurality of DRAMs 32~32n With 
the ?ag bit D_?agIN Will noW be explained. The data stored 
in the plurality of DRAMs 32~32n is read With the ?ag bit 
D_?agIN as the internal data DIN, and transmitted to the 
output receiver part 430. The output conversion part 440 
inverts the internal data Dout from the output receiver part 
430 by the data conversion unit 441 as shoWn in FIG. 8, and 
the multiplex unit 442 Which is the data selector selectively 
outputs the data/Dout inverted through the data conversion 
unit 441, or the internal data Dout outputted from the output 
receiver part 430 as a the read data DQ_out, according to the 
?ag bit D_?agI for data read. 

[0066] Here, the multiplex unit 442 transmits the inverted 
data/Dout as the read data DQ_OUT When the ?ag bit 
D_?agI has a value of ‘0’, and transmits the internal data 
Dout as the read data DQ_OUT When the ?ag bit D_?agI has 
a value of ‘1’. 

[0067] Accordingly, When the number of the logic “loW” 
bits of the Write data DQ_IN is greater than the number of 
the logic “high” bits thereof, the circuit for controlling the 
read and Write operations stores the internal data/DQ_IN 
obtained by inverting the Write data DQ_IN With the ?ag bit 
D_?ag0 in the Write operation, and inverts and outputs the 
data read from the DRAMs according to the state of the 
stored ?ag bit D_?ag0 in the read operation, thereby restor 
ing the original state of the data. As a result, the number of 
the logic “loW” bits of the data is maintained smaller than the 
number of the logic “high” bits thereof, Which results in 
reduced poWer consumption in the memory device having 
the open drain structure input/output terminal. 

[0068] As discussed earlier, When the number of the logic 
“loW” bits is greater than the number of the logic “high” bits, 
the circuit and method for controlling the read and Write 
operation in the semiconductor memory device invert the 
data and Write the inverted data on the DRAMs With the ?ag 
bit in the data Write operation, and read the data or the 
inverted data thereof according to the state of the ?ag bit in 
the data read operation. Accordingly, it has the advantages of 
reducing the poWer consumption. 

[0069] As the present invention may be embodied in 
several forms Without departing from the spirit or essential 
characteristics thereof, it should also be understood that the 
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above-described embodiment is not limited by any of the 
details of the foregoing description, unless otherWise speci 
?ed, but rather should be construed broadly Within its spirit 
and scope as de?ned in the appended claims, and therefore 
all changes and modi?cations that fall Within the meets and 
bounds of the claims, or equivalences of such meets and 
bounds are therefore intended to be embraced by the 
appended claims. What is claimed is: 

1. In a method for controlling the Writing of Write data to 
a plurality of DRAMs by one controller, or an operation of 
reading a read data from the plurality of DRAMs, a method 
for controlling read and Write operations of a semiconductor 
memory device, comprising: 

detecting potential levels of bits of the Write data, con 
verting the Write data and Writing the converted data on 
the plurality of DRAMs as an internal data With a ?ag 
bit having a ?rst logic level, When a number of the bits 
having the ?rst logic level is greater than a number of 
the bits having a second logic level, and Writing the 
Write data as it is on the plurality of DRAMs as an 
internal data With a ?ag bit having the second logic 
level, When the number of the bits having the ?rst logic 
level is equal to or smaller than the number of the bits 
having the second logic level; and 

distinguishing a logic level of the ?ag bit Written on the 
plurality of DRAMs, converting an internal data from 
the plurality of DRAMs and reading the converted data 
as the read data, When the ?ag bit has the ?rst logic 
level, and reading the internal data from the plurality of 
DRAMs as the read data When the ?ag bit has the 
second logic level. 

2. A method according to claim 1, Wherein the ?rst logic 
level is a logic “loW” level and the second logic level is a 
logic “high” level. 

3. A method according to claim 2, Wherein the Write data 
is an 8 bit data. 

4. A circuit for controlling read and Write operations in a 
semiconductor memory device, comprising: 

a Write unit for comparing potential states of bits of a 
Write data according to a control signal, converting the 
Write data into a ?rst logic level and Writing the 
converted data on DRAMs With a ?ag bit having a ?rst 
logic level, When a number of the bits having the ?rst 
logic level is greater than a number of the bits having 
a second logic level, and Writing the Write data on the 
DRAMs as an internal data With a ?ag bit having the 
second logic level, When the number of the bits having 
the ?rst logic level is equal to or smaller than the 
number of the bits having the second logic level; and 

a read unit for reading a read data read from the DRAMs, 
or converting the read data and reading the converted 
data according to the potential state of the ?ag bit. 

5. A circuit according to claim 4, Wherein the ?rst logic 
level is a logic “loW” level and the second logic level is a 
logic “high” level. 

6. A circuit according to claim 4, Wherein the Write unit 
comprises: 

an input conversion unit for comparing the potential states 
of the bits of the Write data according to the control 
signal, setting the ?ag bit to a logic “loW” level and 
converting the Write data When a number of the logic 
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“loW” bits is greater than a number of the logic “high” 
bits, and setting the ?ag bit to a “high” level and 
outputting the Write data When the number of the logic 
“loW” bits is equal to or smaller than the number of the 
logic “high” bits; and 

an input buffer unit for transmitting the data and the ?ag 
bit from the input conversion unit to the DRAMs. 

7. A circuit according to claim 6, Wherein the input 
conversion unit comprises: 

a data comparison unit for comparing the potential states 
of the bits of the Write data according to the control 
signal; 

a signal sense unit for generating different ?ag bit signals 
according to the potential state of the output signal 
from the data comparison unit; 

a data conversion unit for receiving and inverting the 
Write data; and 

a data selector unit for selectively outputting the data 
converted through the data conversion unit or the Write 
data, according to the ?ag signal from the signal sense 
unit. 

8. A circuit according to claim 7, Wherein the data 
comparison unit comprises: 

?rst and second source voltage supplying units for respec 
tively supplying a ?rst source voltage and a second 
source voltage according to the control signal; 

a plurality of inverters connected in parallel betWeen the 
?rst and second source voltage supplying units, for 
respectively receiving signals of the bits of the Write 
data, and outputting output signals to one output ter 
minal; and 

a data conversion preventing unit connected betWeen the 
output terminal and the second source voltage supply 
ing unit, for preventing data conversion of the output 
terminal When the respective bits of the Write data have 
an identical potential level. 

9. A circuit according to claim 8, Wherein the ?rst source 
voltage is a supply voltage and the second source voltage is 
a ground voltage. 

10. Acircuit according to claim 8, Wherein the ?rst source 
voltage supplying unit comprises a PMOS transistor and the 
second source voltage supplying unit comprises an NMOS 
transistor. 

11. Acircuit according to claim 8, Wherein the plurality of 
inverters comprises PMOS and NMOS transistors, respec 
tively. 

12. A circuit according to claim 8, Wherein the data 
conversion-preventing unit comprises an NMOS transistor 
having its gate connected to receive the supply voltage. 

13. A circuit according to claim 7, Wherein the signal 
sense unit comprises a sense ampli?er for setting the ?ag bit 
to a “high” level When the output signal from the data 
comparison unit is “loW”, and setting the ?ag bit to “loW” 
When it is at a “high” level. 

14. A circuit according to claim 7, Wherein the data 
conversion unit comprises inverters as many as the number 
of the bits of the Write data. 

15. A circuit according to claim 7, Wherein the data 
selector unit comprises a multiplexer. 
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16. A circuit according to claim 4, wherein the read unit 
comprises: 

an output receiver unit for transmitting the internal data 
and the ?ag bit from the DRAMs; and 

an output conversion unit for outputting the data from the 
output receiver unit as the read data, or converting the 
data and outputting the converted data as the read data, 
according to the ?ag bit from the output receiver unit. 

17. A circuit according to claim 16, Wherein the output 
conversion unit comprises: 

a data conversion unit for converting the internal data 
transmitted from the DRAMs through the output 
receiver unit; and 
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a data selector unit for selectively outputting the internal 
data from the DRAMs as the read data, or converting 
the data and outputting the converted data as the read 
data, according to the ?ag bit transmitted from the 
DRAMs through the output receiver unit. 

18. A circuit according to claim 17, Wherein the data 
conversion unit comprises inverters as many as the number 
of the bits of the Write data, the inverters being connected in 
parallel. 

19. A circuit according to claim 15, Wherein the data 
selector unit comprises a multiplexer. 


