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1. 

MULT-PORT SEMCONDUCTOR MEMORY 
DEVICE AND SIGNAL INPUTFOUTPUT 

METHOD THEREFOR 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATIONS 

This application claims the benefit of Korean Patent Appli 
cation No. 2006-16607, filed on Feb. 21, 2006, in the Korean 
Intellectual Property Office, this disclosure of which is incor 
porated by reference. 

BACKGROUND 

1. Field of the Invention 
The present invention relates to multi-port semiconductor 

memory devices, and more particularly, to a multi-port semi 
conductor memory device and a signal input/output method 
thereof, in which different signal input/output ports are used 
depending on whether the device is being operated in a nor 
mal mode or a test mode. 

2. Description of the Related Art 
Most semiconductor memory devices, including RAM 

(Random Access Memory), have one input/output port hav 
ing a plurality of input/output pin sets to communicate with an 
external processor. 

FIG. 1 is a block diagram of a semiconductor memory 
device illustrating access paths according to conventional art, 
and in particular illustrates access paths in a conventional 
semiconductor memory device having four memory banks 
and a single input/output port. 
As shown in FIG. 1, a conventional semiconductor 

memory device includes a memory array 10 having four 
memory banks 10a, 10b, 10c, and 10d, and a single input/ 
output port 20. The input/output port 20 may be provided as 
an input/output path of command signals, address signals, 
data signals, and other signals, etc. between a semiconductor 
memory device and an external processor. 

All of memory banks 10a, 10b, 10c, and 10d constituting 
the memory array 10 are configured to be accessed through 
the one input/output port 20. In FIG. 1, the arrows indicate 
access paths. 

Such conventional semiconductor memory devices having 
one port have problems in terms of access speed or access 
efficiency. For example, in FIG. 1, in a case where first data is 
stored in A bank 10a in a first operation, and second data is 
read out from B bank 10b in a second operation different from 
the first operation, the operations must be performed at sepa 
rate time intervals. That is, the first operation is performed and 
then the second operation is performed, or Vice-versa, which 
requires an at least one additional time interval and precludes 
possible higher speed and higher efficiency operations. 

In order to solve the problems, a multi-port semiconductor 
memory device was provided in U.S. Pat. No. 5,815,456 
issued on Sep. 29, 1998 as an example of conventional multi 
port semiconductor memory device, in which the communi 
cation was performed through a plurality of processors. Thus, 
in this multi-port semiconductor memory device, memory 
cells may be accessed through a plurality of input/output 
ports. 

However, in this and other conventional respective multi 
port semiconductor memory devices, access paths between 
input/output ports and memory regions, e.g., memory banks, 
are predetermined inhardware, thus making it difficult to vary 
the configuration thereof. Such as varying configurations 
between a operation mode and a test mode to test the semi 
conductor memory device. In particular, when test pins of a 
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2 
test equipment are not present to test the semiconductor 
memory device, the test cannot be performed. Furthermore, 
even if the test pins are present, the access paths are prede 
termined, thus requiring a test to be separately performed 
through predetermined input/output ports, which may 
decrease the test efficiency. 

SUMMARY 

Some embodiments of the present invention provide a 
multi-port semiconductor memory device and a signal input/ 
output method thereof, in which signal input/output ports can 
be selectively used based on a desired device mode, thus 
increasing testing efficiency. In these embodiments, an 
address signal and a data signal can be input and/or output 
through different input/output ports to access desired 
memory regions. 
A semiconductor memory device according to some 

embodiments of the invention includes a plurality of different 
input/output ports and a memory array, which has at least one 
memory region that is accessed by using different input/ 
output ports. In other words, the device may include a first 
input/output port through which a first signal is input/output 
and/or a second input/output port through which a second 
signal different from the first signal is input/output. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other features of exemplary embodiments 
of the invention will become readily apparent from the 
description that follows, with reference to the attached draw 
ings, in which: 

FIG. 1 is a block diagram of a semiconductor memory 
device illustrating access paths according to conventional art; 

FIG. 2 is a block diagram of a semiconductor memory 
device illustrating access paths in a first mode according to an 
embodiment of the present invention; 

FIG. 3 is a block diagram of a semiconductor memory 
device illustrating access paths in a second mode according to 
another embodiment of the present invention; 

FIG. 4 illustrates an example of semiconductor memory 
device with access paths illustrated in FIGS. 2 and 3; 

FIG. 5 illustrates an example of port controller shown in 
FIG. 4; 

FIGS. 6 and 7 illustrate examples of first and second com 
mand signal generators shown in FIG. 4; and 

FIG. 8 illustrates an example of semiconductor memory 
device with access paths shown in FIGS. 2 and 3 according to 
a yet another embodiment. 

DETAILED DESCRIPTION 

Embodiments of the present invention now will be 
described more fully hereinafter with reference to the accom 
panying drawings, in which embodiments of the invention are 
shown. This invention may, however, be embodied in many 
different forms and should not be construed as limited to the 
embodiments set forth herein. Rather these embodiments are 
provided so that this disclosure will be thorough and com 
plete, and willfully convey the scope of the invention to those 
skilled in the art. 

Unless otherwise defined, all terms (including technical 
and Scientific terms) used herein have the same meaning as 
commonly understood by one of ordinary skill in the art to 
which this invention belongs. It will be further understood 
that terms used herein should be interpreted as having a 
meaning that is consistent with their meaning in the context of 
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this specification and the relevant art and will not be inter 
preted in an idealized or overly formal sense unless expressly 
so defined herein. Exemplary embodiments of the present 
invention are more fully described below with reference to 
FIGS. 2 to 8. This invention may, however, as mentioned 
above, be embodied in many different forms and should not 
be construed as being limited to the exemplary embodiments 
set forth herein; rather, these exemplary embodiments are 
provided so that this disclosure is thorough and complete, and 
conveys the concept of the invention to those skilled in the art. 
The following description will provide only, for example, a 

multi-port semiconductor memory device having two input/ 
output ports according to Some embodiments of the invention, 
but it will be apparent to those skilled in the art that the 
invention may be applied to a multi-port semiconductor 
memory device having two or more input/output ports 
according to some embodiments of the invention. 
A multi-port semiconductor memory device according to 

some embodiments of the invention may have different 
operations based on respective first and second modes. 
Embodiments therefor will be described referring to FIGS. 2 
and 3, as follows. 

FIG. 2 is a block diagram of a multi-port semiconductor 
memory device schematically illustrating access operations 
in a first mode according to an embodiment of the present 
invention. The first mode may herein indicate including a 
normal operating mode in a general semiconductor memory 
device. The normal operating mode may include operations 
of reading out data from memory cells of a semiconductor 
memory device or writing data into the memory cells. 
As shown in FIG. 2, a multi-port semiconductor memory 

device according to some embodiments of the invention may 
include a memory array 110, a first input/output port 120a, 
and a second input/output port 120b. 
The memory array 110 may be divided into a plurality of 

different memory regions. The memory array 110 illustrated 
in this embodiment is shown to be constructed with four 
memory banks 110a, 110b, 110c, and 110d. However, addi 
tional or fewer memory banks may be present. In a normal 
operating mode, referred to here as the first mode, an Abank 
110a and a B bank 110b in a first memory region 112 from 
among the memory banks 110a, 110b, 110c, and 110d may be 
determined to be accessed only by signals input through the 
first input/output port 120a. AC bank 110c and a D bank 110d 
in a second memory region 114 may be determined to be 
accessed only by signals input through the second input/ 
output port 120b. 
Command signals input through the first input/output port 

120a, for example, RAS (row strobe signal), CAS (column 
strobe signal), WE (write enable), are transferred to the inte 
rior of the semiconductor memory device, for example, a 
peripheral region, through a first command path PA C1 dis 
posed between the first memory region 112 and the first 
input/output port 120a. The command signals input through 
the first input/output port 120a may be signals to read out data 
stored in the first memory region 112 or write data therein or 
for other control. Address signals input through the first input/ 
output port 120a are transferred to the interior of the semi 
conductor memory device, for example, a peripheral region, 
through a first address path PA A1 disposed between the first 
memory region 112 and the first input/output port 120a to 
select a memory cell from the first memory region 112. Data 
input through the first input/output port 120a is stored in a 
memory cell within the first memory region 112 through first 
data path PA D1. Similarly, data stored in a memory cell 
within the first memory region 112 is output through the first 
data path PA D1 and the first input/output port 120a. 
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4 
Further, operations for command signals, address signals, 

and data input/output through the second input/output port 
120b are carried out in a similar manner. That is, command 
signals input through the second input/output port 120b are 
transferred to the interior of the semiconductor memory 
device, for example, a peripheral region, through a second 
command path PA C2 disposed between the second memory 
region 114 and the second input/output port 120b. The com 
mand signals input through the second input/output port 120b 
may be signals to read out data stored in the second memory 
region 114 or write data therein or for other control. 

Address signals input through the second input/output port 
120b are transferred to the interior of the semiconductor 
memory device, for example, a peripheral region, through a 
second address path PA A2 disposed between the second 
memory region 114 and the second input/output port 120b, to 
select a memory cell from the second memory region 114. 

Data input through the second input/output port 120b is 
stored in a memory cell within the second memory region 114 
through a second data path PA D2. Similarly, data stored in a 
memory cell within the second memory region 114 is output 
through the second data path PA D2 and the second input/ 
output port 120b. 

Therefore, in the first mode, signals to access to the first 
memory region 112 are input/output only through the first 
input/output port 120a, and signals to access to the second 
memory region 114 are input/output only through the second 
input/output port 120b. In the first mode, the second address 
path PA A2, second command path PA C2, and second data 
path PA D2 to access to the second memory region 114 share 
the same input/output port, the second input/output port 120b. 

In other embodiments, only one bank of the memory banks 
110a, 110b, 110c, and 110d may be accessed through the first 
input/output port 120a, and the rest of the banks may then be 
accessed through the second input/output port 120b. Further, 
in still other embodiments, the memory region may uniformly 
include memory banks 110a, 110b, 110c, and 110d, where all 
the memory banks are accessed only through the first input/ 
output port 120a, all the memory banks are accessed only 
through the second input/output port 120b, or even where the 
memory region is a shared memory region that is accessible 
simultaneously through the first and second input/output 
ports 120a and 120b. Thus, as is apparent to those skilled in 
the art, operations in the first mode may be varied in many 
forms without departing from the scope of the present inven 
tion. 
Though not shown in the drawings, the semiconductor 

memory device may include control circuits, for example, a 
buffer circuit, a decoder circuit, a register circuit, a multi 
plexer circuit, a sense amplifier, etc., to control command 
signals, address signals, data signals and other signals, etc. 
input/output through the first input/output port 120a and/or 
the second input/output port 120b, such as those in a typical 
semiconductor memory device. 

FIG. 3 is a block diagram of a multi-port semiconductor 
memory device schematically illustrating an example of 
access operation in a second mode according to another 
embodiment of the present invention. The second mode may 
herein include a test operating mode applied to a general 
semiconductor memory device. The test operating mode may 
be to test circuits including memory cells in order to check for 
defects in the semiconductor memory devices. 
As shown in FIG. 3, in the second mode, an Abank 110a 

and a B bank 110b in a first memory region 112 from among 
the memory banks 110a, 110b, 110c, and 110d may be 
accessed only by signals input through the first input/output 
port 120a. A C bank 110c and a D bank 110d in a second 
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memory region 114 may be accessed by signals input through 
the first and second input/output ports 120a and 120b. 

For example, command signals CMDi 1 and address sig 
nals ADD 1 are all input through the first input/output port 
120a, and are provided to the interior of semiconductor 
memory device through the first command path PA C1 and 
the first address path PA A1. The command signals CMDi 1 
and the address signals ADD 1 may include command sig 
nals and address signals to access to the first memory region 
112 and the second memory region 114. It may be also pos 
sible to input all of command signals CMDi 1 and address 
signals ADD 1 through the second input/output port 120b. 

However, for data, access paths are similarly arranged to 
those in the first mode of operation. In other words, to write 
data to a memory cell within the first memory region 112, data 
DATA 1 input through the first input/output port 120a is 
input through the first data path PA D1, and data DATA 1 
stored at a memory cell within the first memory region 112 is 
output through the first data path PA D1 and the first input/ 
output port 120a. Further, data DATA 2 input through the 
second input/output port 120b is stored at a memory cell 
within the second memory region 114 through the second 
data path PA D2, and the data DATA 2 stored at the memory 
cell within the second memory region 114 is output through 
the second data path PA D2 and the second input/output port 
120b. 

That is, in the second mode, address signals ADD 1 and 
command signals CMDi 1 to access the first and second 
memory regions 112 and 114 are input/output only through 
the first input/output port 120a, while the DATA 1 based on 
read and write operation of the first memory region 112, and 
the data DATA 2 based on the read and write operation of the 
second memory region 114 are respectively input/output 
through the first and second input/output port 120a and 120b. 

Thus, in the second mode, a first input/output port may be 
used to provide control and address signals to a particular 
memory region (in this embodiment, the second memory 
region 114), while a separate second input/output port may be 
used to input/output data to the particular memory region. 

In the second mode, testing efficiency of a test operation 
may be improved as compared to the conventional art. As 
described above, in the conventional art, testing may be per 
formed in a signal arrangement similar to that provided for in 
a normal operation mode. In this case, test pins in a test 
equipment must be provided for both input/output ports and 
an increased test time may be needed to operate a complete 
testing procedure. However, according to some embodiments 
of the present invention, address and command signals can be 
inputted through one input/output port, while data is input/ 
output through separate port data lines. This, in turn, may 
reduce the number of required test pins and additionally 
increase the performance efficiency of the testing procedures. 
In some embodiments comprehended by the present inven 
tion, it may be possible to configure the semiconductor 
memory device so as to prevent problems resulting from 
defects in an input/output port that is not checked. 

Examples of the semiconductor memory device will now 
be described according to some embodiments of the inven 
tion, in which a first mode refers to a normal operating mode 
and a second mode refers to a test operating mode. 

However, according to further embodiments of the inven 
tion, the second mode may not be limited to a test operating 
mode, but may include other specific normal operating mode. 
In other words, in a specific mode, all address signals and/or 
command signals to access all memory regions may be input/ 
output, thereby sharing one input/output port of the input/ 
output ports, while data signals input/output in response to the 
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6 
address signals and/or command signals may be input/output 
through different input/output ports. In addition, a semicon 
ductor memory device that operates with the second mode as 
a normal operating mode without the first mode, may be 
provided as another embodiment. That is, the semiconductor 
memory device may include a memory array, which has at 
least one memory region accessed through different input/ 
output ports through each of which a first signal is input/ 
output and a second signal different from the first signal is 
input/output, and which is divided into a plurality of memory 
regions. The first signal may herein include an address and/or 
command signal, and the second signal may indicate a data 
signal. 

FIG. 4 is a circuit diagram of semiconductor memory 
device to perform operations illustrated in FIGS. 2 and 3 
according to some embodiments of the present invention. 
Data input/output operations thereof are similar to the con 
ventional art like the examples described above, and thus will 
be omitted in the following description. In other words, 
because the data transfer operations may be similar to con 
ventional techniques, this description will focus on opera 
tions using input/output ports relating to address signals and 
command signals in different modes. Thus, only input paths 
of the address signals and command signals are shown in the 
following drawing. Also, for example, address signals and 
command signals are herein input to control circuits within a 
peripheral circuit region 130, e.g., an address decoder circuit, 
a command decoder circuit, etc., the control circuits consti 
tuting a typical semiconductor memory device. 

In FIG.4, a clock signal CLK 1, a chip enable signal CS 1. 
a command signal CMDi 1, and an address signal ADD 1 
are input through first input/output port 120a, and a clock 
signal CLK 2, a chip enable signal CS 2, a command signal 
CMDi 2, and an address signal ADD 2 are input through 
second input/output port 120b. Further, the clock signal 
CLK 1, the chip enable signal CS 1, the command signal 
CMDi 1, and the address signal ADD 1 may be to access the 
first memory region 112 or the second memory region 114, 
and the clock signal CLK 2, the chip enable signal CS 2, the 
command signal CMDi 2, and the address signal ADD 2 
may be to access only to the second memory region 114. 
As shown in FIG. 4, a semiconductor memory device 

according to some embodiments of the invention includes a 
peripheral region 130, a first command signal generator 140a, 
a second command signal generator 140b, a port controller 
180, a test mode signal generator 170, and address synchro 
nizing circuits 150a and 150b. 
The peripheral circuit region 130 provided herein may be a 

peripheral region provided in classifying a typical semicon 
ductor memory device into a memory array region, a core 
region, and a peripheral region. All of the first command 
signal generator 140a, the second command signal generator 
140b, the port controller 180, the test mode signal generator 
170, and the address synchronizing circuits 150a and 150b 
shown in FIG. 4 may be included in the peripheral region; 
however, respective parts are illustrated separately in the 
drawings in order to demonstrate characteristics of the 
embodiments of the present invention. 
The first command signal generator 14.0a combines com 

mand signals PCMDi input through the first input/output port 
120a and inverted by an inverter circuit 13, and then synchro 
nizes them to a clock signal CLK 1 input through the first 
input/output port to output a command signal CMD A, 
which may be used to access the first memory region 112. The 
first command signal generator 140a will be described in 
more detail in FIG. 6. 
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The second command signal generator 140b combines 
command signals CMD Sinput through the first input/output 
port 120a or the second input/output port 120b and selected 
by the port controller 180, and then synchronizes them to a 
clock signal CLK S selected by the port controller 180 from 
the clock signal CLK 1 input through the first input/output 
port 120a or the clock signal CLK 2 input through the second 
input/output port 120b to output a command signal CMD. B. 
which may be used to access the second memory region 114. 
The second command signal generator 140b will be described 
in more detail in FIG. 7. 

The port controller 180 selects a command signal PCMDi 
and an address signal PADD input through the first input/ 
output port 120a, or a command signal CMDi 2 and an 
address signal ADD 2 input through the second input/output 
port 120b depending on a mode of operation to access the 
second memory region 114. For example, in a first mode, 
command signal PCMDi and address signal PADD input 
through the first input/output port 120a may be selected, and 
the command signal PCMDi is transmitted to the second 
command signal generator 140b, and the address signal 
PADD is transmitted to the address synchronizing circuit 
150b. In the second mode, however, a command signal 
CMDi 2 and an address signal ADD 2 input through the 
second input/output port 120b may be selected, and the com 
mand signal CMDi 2 is transmitted to the second command 
signal generator 140b, and the address signal ADD 2 is trans 
mitted to the address synchronizing circuit 150b. The port 
controller 180 selects a clock signal PCLK and a chip enable 
signal PCS input through the first input/output port 120a or a 
clock signal CLK 2 and a chip enable signal CS 2 input 
through the second input/output port 120b depending on a 
mode of operation, and then transmits them to the second 
command signal generator 140b. The configuration and 
operations for the port controller 180 will be described in 
more detail in FIG.S. 

The test mode signal generator 170 combines a clock sig 
nal CLK 1, a chip enable signal CS 1, a command signal 
CMDi 1, and inverted signals PCLK, PCS, PCMDi, and 
PADD of an address signal ADD 1, which are input through 
the first input/output port 120a to generate a disable signal 
PTESTB of a test mode as a second mode and a test mode 
enable signal PTEST. For example, herein the test mode 
enable signal PTEST may have a logic high level in enabling 
the test mode, and may have a logic low level in disabling the 
test mode. Further, the test mode disable signal PTESTB may 
be an inverted signal of the test mode enable signal PTEST, 
and may be called a normal operating mode enable signal. 
Circuits enabled by a test mode enable signal to perform a test 
mode may be provided as circuits well known to those skilled 
in the art. 

The address synchronizing circuits 150a and 150b respec 
tively synchronize applied-address signal PADD and ADD S 
with applied-command signal CMD A and CMD B, and 
then outputs the respective synchronized address signals. 

For example, the address signal PADD to access to the first 
memory region 112 may be synchronized with the command 
signal CMD A generated in the first command signal gen 
erator 14.0a before being transmitted to the peripheral circuit 
region 130, where the address signal is latched and synchro 
nized using the address synchronizing circuit 150a including 
inverters 15, 16, and 17 and a transmission gate TG1. 

FIG. 5 illustrates an example of port controller 180 shown 
in FIG. 4. 
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8 
As shown in FIG. 5, the port controller 180 includes a clock 

signal selector 180d, a chip enable signal selector 180c., a 
command signal selector 180b, and an address signal selector 
180a. 

The clock signal selector 180d includes a NOR circuit 
NO186, NAND circuits NA186 and NA187, and an inverter 
circuit I186, with a connected structure shown in FIG. 5. The 
chip enable signal selector 180c includes a NOR circuit 
NO184, NAND circuits NA184 and NA185, and inverter 
circuits I184 and I185. The command signal selector 180b 
includes a NOR circuit NO182, NAND circuits NA182 and 
NA183, and inverter circuits I182 and I183. The address 
signal selector 180a includes a NOR circuit NO180, NAND 
circuits NA180 and NA181, and inverter circuits I180 and 
I181. Connection configurations of these logic circuits may 
have the structure shown in FIG. 5. 

In a normal operating mode. Such as a first mode, the clock 
signal selector 180d, the chip enable signal selector 180c., the 
command signal selector 180b, and the address signal selec 
tor 180a operate as follows. 

For example, when the clock signals CLK 1 and CLK 2 
have a high level, the signals may be enabled, and when the 
command signals CMDi 1 and CMDi 2 and the chip enable 
signals CS 1 and CS 2 have a low level, the signals may be 
enabled. In Such an example, the chip enable signals CS 1 
and CS 2 may operate as enable signals to enable the first and 
second command signal generators 14.0a and 140b. 
When the test mode enable signal PTEST is input as a low 

level and the test mode disable signal PTESTB is input as a 
high level. Such as in the case for a normal operating mode as 
a first mode, the clock signal selector 180d, the chip enable 
signal selector 180c., the command signal selector 180b, and 
the address signal selector 180a operate as follows. 
The clock signal selector 180d selects a clock signal 

CLK 2 input through the second input/output port 120b, and 
outputs it as a clock signal CLK S to be input to the second 
command signal generator 140b. The chip enable signal 
selector 180c selects a chip enable signal CS 2 input through 
the second input/output port 120b, and outputs it as a chip 
enable signal CS S to be input to the second command signal 
generator 140b. The command signal selector 180b selects a 
command signal CMDi 2 input through the second input/ 
output port 120b, and outputs it as a command signal 
CMDi S to be input to the second command signal generator 
140b. The address signal selector 180a selects an address 
signal ADD 2 input through the second input/output port 
120b, and outputs it as an address signal ADD S to be input 
to the second command signal generator 140b. 
When the test mode enable signal PTEST is input as a high 

level and the test mode disable signal PTESTB is input as a 
low level. Such as in the case for a test operating mode as a 
second mode, the clock signal selector 180d, the chip enable 
signal selector 180c., the command signal selector 180b, and 
the address signal selector 180a operate as follows. 
The clock signal selector 180d selects a clock signal PCLK 

input through the first input/output port 120a, and outputs it as 
a clock signal CLK S to be input to the second command 
signal generator 140b. The chip enable signal selector 180c 
selects a chip enable signal PCS input through the first input/ 
output port 120a, and outputs it as a chip enable signal CS S 
to be input to the second command signal generator 140b. The 
command signal selector 180b selects a command signal 
PCMDi input through the first input/output port 120a, and 
outputs it as a command signal CMDi S to be input to the 
second command signal generator 140b. The address signal 
selector 180a selects an address signal PADD input through 
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the first input/output port 120a, and outputs it as an address 
signal ADD S to be input to the second command signal 
generator 140b. 

FIG. 6 illustrates an embodiment of the first command 
signal generator 140a. 
The first command signal generator 14.0a includes invert 

ers I140a, I140b, I140c, I140d, I140e, I140?. I140g, I140h, 
I140i, I140i, I140k, I140l. I140m, I140n, I140p, and I143, 
transfer gates TG 140, TG141, TG142. TG143, and TG144, a 
NOR circuit NO140a, and a NAND circuit NA140a, with a 
connected structure shown in FIG. 6. 
As shown in FIG. 6, the first command signal generator 

140a combines applied-command signals PCMD0, PCMD1, 
and PCMDn, and outputs a command signal CMD A after 
synchronizing the input signals to a clock signal PCLK. The 
command signals PCMD0, PCMD1, and PCMDn may 
include command signals RASB, CASB, and WEB used in a 
typical semiconductor memory device. 

The first command signal generator 14.0a receives an 
inverted clock signal PCLK of a clock signal CLK 1 input 
through the first input/output port 120a. The transfer gates 
TG 140, TG141, TG142. TG143, and TG144 operate by a 
buffered signal of the clock signal CLK 1, and inverted signal 
PCS of chip enable signal CS 1 and an inverted command 
signal PCMDi of command signal CMDi 1 are transmitted 
by operation of the transfer gates TG 140, TG141, TG142, 
TG143, and TG144. The inverted signal PCS of chip enable 
signal CS 1 and the inverted command signal PCMDi of the 
command signal CMDi 1 transmitted by operation of the 
transfer gates TG140, TG141, TG142, TG143, and TG144 
are latched and inverted by a latch circuit constructed of two 
inverter circuits, and are input to a NOR circuit NO140a. The 
NOR circuit NO140a performs a logical operation for the 
signals and outputs an output signal through a transfer gate 
TG 144, which is then latched and inverted by a latch circuit 
constructed of inverters I140e and I140f before being input to 
the NAND circuit NA140A. The NAND circuit NA140a 
performs a logical operation for a signal applied through the 
latch circuit and a buffered signal of the clock signal CLK 1 
and outputs a command signal CMD A to be Supplied to the 
peripheral circuit region 130. 

FIG. 7 illustrates an embodiment of the second command 
signal generator 140b. 
The second command signal generator 140b includes 

inverters I142a, I142b, I142c, I142d. I142e, I142f I142g, 
I142h, I142i. I142i. I142K, I1421, I142m, I142n, and I142p, 
transfer gates TG145, TG 146, TG147, TG148, and TG149, a 
NOR circuit NO140b, and a NAND circuit NA140b, with a 
connected structure shown in FIG. 7. 
As shown in FIG. 7, the second command signal generator 

140b has a similar configuration to the configuration of the 
first command signal generator 130 shown in FIG. 6, except 
for the configuration of the inverter circuit I143. Operation of 
the second command signal generator 140b is similar to the 
signal generator 14.0a illustrated in FIG. 5, and thus further 
description of the operation of the second command signal 
generator 140b therefor will be omitted. 

FIG. 8 illustrates an example of semiconductor memory 
device to perform operations shown in FIGS. 2 and 3 accord 
ing to still another embodiment of the present invention. 
As shown in FIG. 8, a semiconductor memory device 

according to this additional embodiment has the same con 
figuration as FIG. 4, except the configuration of a port con 
troller 190. Therefore, only the port controller 190 will be 
further described. In the port controller 190, the configuration 
of the command signal selector 180b and the address signal 
selector 180a is also similar to the port controller illustrated in 
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10 
FIG. 5. However, the port controller 190 does not include a 
specific clock signal selector, Such that clock signal CLK 2 
input through the second input/output port 120b is Supplied as 
the input clock signal CLK S to the second command signal 
generator 140b. Further, the port controller 190 does not 
include a specific chip enable signal selector, Such that chip 
enable signal CS 2 input through the second input/output 
port 120b is only inverted through inverter circuit I184, and is 
then supplied as the chip enable signal CS S input to the 
second command signal generator 140b. 

In the embodiment illustrated in FIG. 8, it may be relatively 
advantageous to select a specific memory region and perform 
a test. That is, to separately test only a second memory region 
114, a clock signal CLK 2 and a chip enable signal CS 2 may 
be applied through the second input/output port 120b, while 
to separately test only a first memory region 112, a clock 
signal CLK 1 and a chip enable signal CS 1 may be applied 
through the first input/output port 120a. Further, in simulta 
neously performing the test of the first memory region 112 
and the second memory region 114, clock signal CLK 1 and 
chip enable signal CS 1 may be applied through the first 
input/output port 120a, while clock signal CLK 2 and chip 
enable signal CS 2 may be applied through the second input/ 
output port 120b. 
As described above, in a multi-port semiconductor 

memory device according to Some embodiments of the inven 
tion, address signals and command signals may be input, 
sharing one input/output port, and an input/output of data 
therefor may be provided through several input/output ports 
to thereby reduce the number of required test pins reduce test 
time. 

Also, according to some embodiments of the invention, 
different input/output ports of address signals, command sig 
nals, etc. are provided, thus increasing an efficiency of test. 
That is, a normal operation may be performed in a first mode, 
and a secondary operation may be performed in a second 
mode since an address signal and a command signal, etc. 
share one input/output port. 

It will be apparent to those skilled in the art that modifica 
tions and variations can be made in the present invention 
without deviating from the spirit or scope of the invention. 
Thus, it is intended that the present invention cover any Such 
modifications and variations of this invention provided they 
come within the scope of the appended claims and their 
equivalents. For example, the internal configuration of cir 
cuits may be changed, or internal elements of circuits may be 
replaced with other equivalent elements. Accordingly, these 
and other changes and modifications are seen to be within the 
true spirit and scope of the invention as defined by the 
appended claims. 

In the drawings and specification, there have been dis 
closed typical embodiments of the invention and, although 
specific terms are employed, they are used in a generic and 
descriptive sense only and not for purposes of limitation, the 
Scope of the invention being set forth in the following claims. 
What is claimed is: 
1. A semiconductor memory device, comprising: 
a plurality of input/output ports including a first input/ 

output port and a second input/output port; and 
a memory array including a plurality of memory regions 

comprising a first memory region and a second memory 
region each having a plurality of memory banks, 
wherein the first memory region and the second memory 
region are accessed by using only the first input/output 
port as a shared port first mode, where a first signal is 
input/output to the first memory region and the second 
memory region from the first input/output port and 
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where a second signal different from the first signal is 
input/output to each of the first memory region and 
second memory region from each of the first input/out 
put port and the second input/output port, and wherein 
the first memory region is accessed by using the first 
input/output portin a second mode, where the first signal 
is input/output to the first memory region only from the 
first input/output port and where the second signal is 
input/output to each of the first memory region and the 
second memory region from the first input/output port. 

2. The device of claim 1, wherein the first signal is an 
address and/or command signal, and the second signal is a 
data signal. 

3. The device of claim 2, wherein the semiconductor 
memory device is a dual port semiconductor memory device 
having a first input/output port and a second input/output port 
different from the first input/output port. 

4. The device of claim 3, wherein the memory array 
includes a first memory region and a second memory region, 
the first memory region being accessed according to an 
address signal, a command signal, and data input/output 
through the first input/output port in the first and second 
modes, and the second memory region being accessed in the 
first mode according to an address signal, a command signal, 
and data input/output through the second input/output port, 
and/or in the second mode according to the address signal and 
the command signal input through the first input/output port 
and data input/output through the second input/output port. 

5. The device of claim 4, wherein the first mode is a normal 
operating mode, and the second mode is a test operating 
mode. 

6. The device of claim 4, wherein to access to the first 
memory region in the first mode and/or second mode, the 
address signals and the command signals input through the 
first input/output port synchronize to a clock signal input 
through the first input/output port. 

7. The device of claim 6, wherein to access to the second 
memory region, the address signal and the command signal 
input through the second input/output port synchronize to a 
clock signal input through the second input/output port in the 
first mode, and in the second mode, an address signal and a 
command signal input through the first input/output port Syn 
chronize to a clock signal input through the first input/output 
port. 

8. The device of claim 6, wherein to access to the second 
memory region, the address signal and the command signal 
input through the second input/output port synchronize to a 
clock signal input through the second input/output port in the 
first mode, and in the second mode, the address signal and the 
command signal input through the first input/output port Syn 
chronize to a clock signal input through the second input/ 
output port. 

9. A semiconductor memory device, comprising: 
a plurality of different input/output ports including a first 

input/output Port and a second input/output port; 
a memory array including a first memory region and a 

second memory region; and 
a port controller for performing control so that in a specific 

mode, all address signals and/or command signals to 
access the first and second memory regions are input/ 
output through only the first input/output portas a shared 
port, and data signals input/output in response to the 
address signals and/or command signals are input/out 
put to the first memory region and the second memory 
region through each of the first and second input/output 
ports. 
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10. The device of claim 9, wherein from among the data 

signals, data signals for a read or write within the same 
memory region are input/output through the same input/out 
put port. 

11. The device of claim 10, wherein the specific mode is a 
test operating mode. 

12. The device of claim 11, wherein the semiconductor 
memory device is a dual port semiconductor memory device 
having a first input/output port and a second input/output port 
different from the first input/output port. 

13. The device of claim 12, wherein the memory array 
includes a first memory region and a second memory region, 
and in a test mode, the first memory region is accessed accord 
ing to an address signal, a command signal, and data input/ 
output through the first input/output port, and wherein the 
second memory region is accessed according to an address 
signal and a command signal input through the first input/ 
output port, and data input/output through the second input/ 
output port. 

14. The device of claim 13, wherein to access the first 
memory region, the address signals and the command signals 
input through the first input/output port synchronize to a 
clock signal input through the first input/output port. 

15. The device of claim 14, wherein to access the second 
memory region, the address signal and the command signal 
input through the first input/output port synchronize to a 
clock signal input through the first input/output port. 

16. The device of claim 15, wherein to access the second 
memory region, the address signal and the command signal 
input through the first input/output port synchronize to a 
clock signal input through the second input/output port. 

17. A method of inputting/outputting signals in a dual port 
semiconductor memory device including a plurality of 
memory regions, a first input/output port, and a second input/ 
output port, the method comprising: 

selecting a specific memory region from among the plural 
ity of memory regions; and 

inputting/outputting signals to access the specific memory 
region through the second input/output port in a first 
mode, and inputting/outputting the signals through the 
first input/output port in a second mode. 

18. The method of claim 17, wherein the first mode is a 
normal operating mode, and the second mode is a test oper 
ating mode. 

19. The method of claim 17, wherein the signals include 
address signals and/or command signals, and the signals Syn 
chronize to a clock signal input through the first input/output 
port. 

20. The method of claim 17, wherein the signals include 
address signals and/or command signals, and the signals Syn 
chronize to a clock signal input through the second input/ 
output port. 

21. A semiconductor memory device comprising: 
a first input/output port; 
a second input/output port; and 
a memory array including a first memory region and a 

second memory region, where the first memory region is 
accessed through the first input/output port with first and 
second signals in a first mode of operation and in a 
second mode of operation, and where the second 
memory region is accessed through the second input/ 
output port with third and fourth signals in the first mode 
of operation and accessed through the first input/output 
port with the first signal and through the second input/ 
output port with the fourth signal in the second mode of 
operation. 
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22. The device of claim 21, wherein the first mode of 
operation is a normal mode of operation, and the second mode 
of operation is a test mode of operation. 

23. The device of claim 21, further comprising a port con 
troller to generated at least one selected signal for accessing 
the second memory region, the port controller configured to 
select between the first signal from the first input/output port 
and the third signal from the second input/output port in 
response to a mode enabled signal. 

24. The device of claim 23, further comprising a mode 
signal generator structured to generate the mode enabled 
signal based upon a selected mode of operation. 

25. The device of claim 23, wherein the first and third 
signals each include a command signal and an address signal, 
and wherein the second and fourth signals each include a data 
signal. 

26. The device of claim 25, further comprising: 
a first command signal generator to synchronize a first 
command signal from the first signal with a first clock 
signal and a first chip enable signal; and 

a second command signal generator to synchronize a first 
Selected command signal from the port controller with a 
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Selected clock signal and a selected chip enable signal 
from the port controller. 

27. The device of claim 26, wherein the selected clock 
signal and selected chip enable signal from the port controller 
are selected respectively from the first clock signal and first 
chip enable signal, and from a second clock signal and a 
Second chip enable signal in response to the mode enabled 
signal. 

28. The device of claim 26, wherein the selected clock 
signal and selected chip enable signal from the port controller 
are respectively a second clock signal and a second chip 
enable signal. 

29. The device of claim 26, further comprising: 
a first address synchronizing circuit to synchronize the first 

address signal from the first signal with the synchro 
nized first command signal from the first command sig 
nal generator; and 

a second address synchronizing circuit to synchronize the 
selected address signal from the port controller with the 
Synchronized selected command signal from the second 
command signal generator. 
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