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SEMICONDUCTOR MEMORY DEVICE 

FIELD OF INVENTION 

[0001] The present invention relates to a semiconductor 
memory device; and, more particularly, to an apparatus and 
a method for retrieving a data stored in a bank of the 
semiconductor memory device. 

DESCRIPTION OF PRIOR ART 

[0002] Generally, a bus is de?ned as a data path among 
some functional blocks inside a system or a device. Like 

Wise, a semiconductor memory device has tWo kinds of bus, 
i.e. a local data bus and a global data bus. The local data bus 
is used inside a core area, e. g. a bank, but the global data bus 
serves as a path for delivering a data inputted from a data I/O 
port into the core area or delivering a data outputted from the 
core area into the data I/O port. 

[0003] FIG. 1 is a block diagram shoWing a data path of 
a conventional semiconductor memory device. 

[0004] As shoWn, the conventional semiconductor 
memory device includes a port 14, a bank 16, a global data 
bus GIO, a ?rst transceiver 10 and a second transceiver 20. 
The global data bus GIO is located betWeen the port 14 and 
the bank 16. The ?rst transceiver 10 is coupled betWeen the 
port 14 and the global data bus GIO, and the other is coupled 
betWeen the bank 16 and the global data bus GIO. 

[0005] Each transceiver, eg 10 and 20, has a transmitter 
and a receiver. Namely, the ?rst transceiver 10 includes a 
?rst transmitter QTX for loading an inputted data from the 
port 14 into the global data bus G10 and a ?rst receiver QRX 
for delivering a loaded data of the global data bus GIO to the 
port 14. In addition, the second transceiver 20 includes a 
second transmitter TX for loading an output data from the 
bank 16 into the global data bus G10 and a second receiver 
RX for delivering a loaded data of the global data bus GIO 
to the bank 16. 

[0006] FIG. 2 is a schematic diagram describing the 
second transmitter TX and the ?rst receiver QRX shoWn in 
FIG. 1. 

[0007] As shoWn, the second transmitter 22 (TX) includes 
tWo MOS transistor. One MP is a pull-up PMOS transistor 
having a gate, a drain and a source: Wherein the gate receives 
a ?rst output data signal aaa from the bank 16; the drain is 
supplied With a core voltage source VCC; and the source is 
coupled to the global data bus GIO. The other NP is a 
pull-doWn NMOS transistor having a gate, a drain and a 
source: Wherein the gate receives a second output data signal 
bbb from the bank 16; the drain is supplied With the ground 
VSS; and the source is coupled to the global data bus G10 
and the source of the pull-up PMOS transistor MP. More 
over, the ?rst receiver 14 (QRX) is constituted With one 
CMOS inverter INV. 

[0008] Furthermore, in a vieW of the structure, the ?rst 
transmitter QTX is identical to the second transmitter 22 and 
the second receiver RX is same to the ?rst receiver 14. 

[0009] If the ?rst and second data signals aaa and bbb are 
a logic loW level, the pull-up transistor MP of the second 
transmitter 22 is turned on. Then, the global data bus GIO is 
supplied With a logic high level level. NeXt, the ?rst receiver 
14 inverts a logic high level voltage of the global data bus 
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G10 to output the inverse signal, i.e. the a logic loW level 
voltage, as the data signal ccc. 

[0010] In the contrast, if the ?rst and second data signals 
aaa and bbb are a logic high level, the pull-doWn transistor 
MN of the second transmitter 22 is turned on. Then, the 
global data bus GIO is supplied With a logic loW level level. 
NeXt, the ?rst receiver 14 inverts a logic loW level voltage 
of the global data bus GIO to output the inverse signal, i.e. 
the a logic high level voltage, as the data signal ccc. 

[0011] Herein, if the ?rst data signal aaa is a logic loW 
level and the second data signal bbb is a logic high level, the 
output terminal of the second transmitter 22 is a high 
impedence (Hi-Z). But, When the ?rst data signal aaa is a 
logic high level and the second data signal bbb is a logic loW 
level, the second transmitter 22 is disabled. 

[0012] As described above, the described operation is 
applied to the ?rst transmitter QTX of the ?rst transceiver 10 
and the second receiver RX of the second transceiver 20. 

[0013] Typically, for increasing a band Width, the global 
data bus includes a plurality of bus lines. For eXample, in a 
double data rate II dynamic random access memory (here 
inafter, referred as a DDR2 DRAM) Which has the Widest 
band With of the semiconductor memory device, the global 
data bus includes 64 number of bus lines. 

[0014] In the case that the number of bus lines included in 
the global bus line is equal to or under 64, a current 
consumption is not a critical issue though a voltage level of 
a data passing through the global bus line is varied from the 
ground to the core voltage source VCC, i.e. a sWing range of 
the data is Wide. Namely, the current consumption is not 
seriously large. 

[0015] HoWever, if the number of bus lines included in the 
global bus line is above 64, eg the number of bus lines is 
128, 256 or 512, the current consumption is rapidly 
increased because the sWing range of the data is Wide. 

[0016] FIG. 3 is a schematic diagram describing a trans 
mitter and a receiver of each transceiver included in the 
conventional semiconductor memory device disclosed in a 
commonly oWned copending application, U.S. Ser. No. 

, ?led on Feb. 2_, 2004, entitled “SEMICONDUC 
TOR MEMORY DEVICE”, Which is incorporated herein by 
reference. 

[0017] As shoWn, there are a transmitter 100, a receiver 
200 having a current mirror block 210 and a latch block 220. 
Herein, the transmitter 100 coupled betWeen a port and a 
global data bus GIO is for delivering a data inputted from the 
port to the global data bus GIO. Also, for delivering the data 
loaded in the global data bus GIO to a bank, the receiver 200 
are coupled betWeen the global data bus G10 and the bank. 

[0018] Furthermore, referring to FIG. 1, the transmitter 
100 has the function in response to the ?rst transmitter QTX 
of the ?rst transceiver 10; and the receiver 210 having the 
current mirror block 210 and the latch block 220 has the 
function in response to the second receiver RX of the second 
transceiver 20. 

[0019] The transmitter 100 includes a ?rst NMOS tran 
sistor MN1. A gate of the NMOS transistor MN1 receives a 
data signal cdio, a drain of the NMOS transistor is connected 
to a ground and a source of the NMOS transistor is coupled 
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to the global data bus GIO. Herein, the ?rst NMOS transistor 
MN1 serves as a pull-doWn driver. 

[0020] In the receiver 200, the current mirror block 210 
includes a current mirror 212 for mirroring an appearing 
current of the global data bus GIO;. a current control block 
214 coupled betWeen the current mirror 212 and the global 
data bus GIO for controlling amount of the appearing 
current; and a sWitching block 216 coupled to the current 
control block 214 for enabling the output of the current 
mirror in response to a data control signal cp. Herein, the 
current control block 214 is controlled by a reference 
voltage vrtb. 

[0021] Herein, the current mirror 212 include a ?rst 
PMOS transistor MP1 having a gate, a drain and a source, 
the gate and drain diode-connected, the source connected to 
a supply voltage vtl; and a second PMOS transistor MP2 
having a gate, a drain and a source, the drain connected to 
an output node, the source connected to the supply voltage 
vtl, the gate connected to the gate of the ?rst PMOS 
transistor MP1. Also, the current control block 214 include 
a second NMOS transistor MN2 having a gate, a drain and 
a source, the gate coupled to the reference voltage vrtb, the 
source connected to the drain of the ?rst PMOS transistor 
MP1 and the drain connected to the global data bus GIO; and 
a third NMOS transistor MN3 having a gate, a drain and a 
source, the gate coupled to the reference voltage vrtb, the 
source connected to the drain of the second PMOS transistor 
MP2. In addition, the sWitching block 216 include a fourth 
NMOS transistor MN4 having a gate, a drain and a source, 
the gate coupled to the data control signal cp, the source 
connected to the drain of the second NMOS transistor MP2 
and the drain connected to the ground V55. 

[0022] The latch block 220 include an inverting block 222 
controlled by the data control signal cp and the inverse data 
control signal cpb for inverting the mirrored voltage out 
putted from the current mirror block 210; and a latch 224 
having tWo loop-connected inverters INV1 and INV2 for 
latching the inverse mirrored voltage as the data to output 
the data into the bank. 

[0023] In detail, the inverting block 222 includes a third 
PMOS transistor MP3 having a gate, a drain and a source, 
the gate coupled to the inverse data control signal cpb, the 
source connected to the supply voltage vtl; a fourth PMOS 
transistor MP4 having a gate, a drain and a source, the gate 
coupled to the mirrored voltage outputted from the current 
mirroring block 210, the source connected to the drain of the 
third PMOS transistor MP3, the drain coupled to the latch 
224; a ?fth NMOS transistor MN5 having a gate, a drain and 
a source, the gate coupled to the data control signal cp, the 
drain connected to the ground VSS; and a siXth NMOS 
transistor MN6 having a gate, a drain and a source, the gate 
coupled to the mirrored voltage outputted from the current 
mirroring block 222, the drain connected to the source of the 
?fth NMOS transistor MN5, the source coupled to the latch 
224. 

[0024] Brie?y, the receiver 200 includes the current mirror 
block 210 for mirroring the appearing current of the global 
data bus GIO to output a mirrored voltage as the data; and 
the latch block 220 for inverting the mirrored voltage 
outputted from the current mirror block 210 and latching the 
converse mirrored voltage as the data to output the data into 
the bank. 
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[0025] As mentioned above, another transmitter and 
receiver, Which are used for retrieving a data stored in the 
bank and delivering the data into the port, are same structure 
With the transmitter 100 and the receiver 200. 

[0026] Herein, the reference voltage vrtb being a kind of 
direct voltage has a predetermined level based on a length of 
the global data bus GIO, an operation frequency and like 
this. 

[0027] FIG. 4 is a Waveform demonstrating a simulation 
result of the transmitter 100 and the receiver 200 shoWn in 
FIG. 3. 

[0028] The data control signal cp is a kind of high active 
pulse having a predetermined active period, eg 1 tCK (1 
external clock cycle) When an instruction such as a Write or 
read command is inputted. 

[0029] Hereinafter, referring to FIGS. 3 and 4, an opera 
tion of the transmitter and the receiver included in the 
semiconductor memory device in accordance With the 
present invention is described in detail. 

[0030] First, if the data signal cdio is a logic high level, the 
?rst NMOS transistor MN1 is turned on. Then, on the global 
data bus GIO, the appearing current ?oWs. Namely, the 
appearing current is generated at a current path throughout 
the ?rst PMOS transistor MP1, the second NMOS transistor 
MN2, the global data bus GIO and the ?rst NMOS transistor 
MN1 betWeen the source voltage vtl and the ground VSS. 
Herein, a voltage supplied on the global data bus in response 
to the appearing current is equal to or loWer than vtl-Vtp, ie 
the value of subtracting the supply voltage vtl from a 
threshold voltage of the ?rst PMOS transistor MP1. As a 
result, by the current mirror 212, the mirrored voltage of an 
output node A betWeen the second PMOS transistor MP2 
and the third NMOS transistor MN3 becomes a logic high 
level. 

[0031] At that time, if the fourth NMOS transistor MN4 is 
turned on by the data control signal cp, the mirrored voltage 
of the output node A is unstable. Thus, the second PMOS 
transistor MP2 must be designed in a siZe for preventing that 
the mirrored voltage of the output node is rapidly decreased. 

[0032] Then, if the data control signal cp is a logic high 
level, the third PMOS transistor MP3 and the ?fth NMOS 
transistor MN5 are turned on. At this time, if the mirrored 
voltage being a logic high level, the siXth NMOS transistor 
MN6 is turned on and an ?rst node B is a logic loW level. 
Then, the latch 224 coupled to the ?rst node B keeps 
outputting a logic high level until a voltage level of the ?rst 
node B is changed after the data control signal cp is activated 
neXt time. 

[0033] In the other case that the data signal cdio is inputted 
a logic loW level, the ?rst NMOS transistor MN1 in the 
transmitter 100 is turned off. As a result, the appearing 
current is not generated at the current path betWeen the 
supply voltage vtl and the ground VSS. Thus, the ?rst and 
second PMOS transistors in the current mirror 212 are 
turned off. At this time, if the fourth NMOS transistor MN4 
is turned on by the data control signal cp, the mirrored 
voltage of the output node A goes doWn, ie a logic loW 
level. 

[0034] Then, if the data control signal cp is a logic high 
level, the third PMOS transistor MP3 and the ?fth NMOS 
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transistor MN5 are turned on. At this time, if the mirrored 
voltage being a logic loW level, the fourth PMOS transistor 
MP4 is turned on and the ?rst node B is a logic high level. 
Then, the latch 224 coupled to the ?rst node B keeps 
outputting a logic loW level until the voltage level of the ?rst 
node B is changed after the data control signal cp is activated 
neXt time. 

[0035] In the receiver 200, level of the supply voltage is 
about 1.8 V. Thus, if the data signal cdio is a logic high level, 
voltage level of the global data bus GIO is slightly higher 
than 0 V; and, otherWise, the voltage level of the global data 
bus GIO is under about 1 V because of the threshold voltage 
of MOS transistor. Namely, in the present invention, a sWing 
range of voltage level supplied to the global data bus GIO is 
narroW, i.e. about 1 V. In contrast, in the prior art, if a sWing 
range of the data signal is from about 0 V to about 2 V, e.g. 
cdio as shoWn in FIG. 4, the sWing range of the voltage level 
supplied to the global data bus GIO is Wide, i.e. about 2 V. 
Thus, the semiconductor memory device in accordance With 
the present invention can minimiZe a current consumption at 
the global data bus GIO because the sWing range of the 
voltage level supplied to the global data bus GIO is much 
narroW. As a result, although the global data bus GIO has a 
plurality of bus line over 128 lines, eg 256 lines or 512 
lines, the current consumption of the global data bus GIO in 
the semiconductor memory device is satisfactory. 

[0036] In the other hand, for reducing the current con 
sumption, the transmitter 100 can consist of a pull-up driver, 
eg one PMOS transistor, not the pull-doWn driver, eg the 
?rst NMOS transistor MN1 as shoWn in FIG. 3. HoWever, 
in this case that the transmitter 100 consists of the pull-up 
driver, a siZe of the pull-up driver should be larger tWice than 
that of the pull-doWn driver. Thus, the pull-up driver is not 
proper choice for the transmitter in the semiconductor 
memory device. 

[0037] Moreover, referring to FIG. 1, each of the trans 
mitter 100 and the receiver 200 described in FIG. 3 can be 
also applied to each of the second transmitter TX of the 
second transceiver 20, Which is coupled to the bank, and the 
?rst receiver QRX of the ?rst transmitter 10, Which is 
coupled to the port. 

[0038] As described above, the semiconductor memory 
device in accordance With the present invention has an effect 
With minimiZing current amount ?oWing on the global data 
bus. As a result, the global data bus in the semiconductor 
memory device has a plurality of bus lines, eg 128, 256 and 
512, more than the conventional semiconductor memory 
device has. 

[0039] Typically, the semiconductor memory device has a 
plurality of banks and a plurality of ports and one global data 
bus GIO is coupled to the plurality of banks and the plurality 
of ports. Thus, for delivering a data betWeen the plurality of 
banks and ports, the global data bus GIO is connected to a 
plurality of transceiver for delivering the data betWeen the 
global data bus GIO and the bank or betWeen the global data 
bus GIO and the port. 

[0040] HoWever, the receiver shoWn in FIG. 3 is alWays 
turned on because the reference voltage vrtb is supplied to 
gates of the second and third NMOS transistors MN2 and 
MN3. Thus, the receiver even consumes the current When 
the receiver is not operated. 
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[0041] At a predetermined timing in an operation of the 
semiconductor memory device, though the plurality of trans 
ceiver are coupled to one bus line of the global data bus GIO, 
only one pair of the transmitter and receiver interchanges the 
data With each other throughout the one bus line. Therefore, 
the current consumption is occurred at all unused transceiv 
ers, Which are coupled to the global data bus GIO, at a 
predetermined timing besides operated transceivers. 

SUMMARY OF INVENTION 

[0042] It is, therefore, an object of the present invention to 
provide a semiconductor memory device for minimiZing a 
current consumption in receivers of actually unused trans 
ceivers at a predetermined timing in the case When the 
semiconductor memory device includes a transceiver using 
a current detecting method for capturing a data in a global 
data bus. 

[0043] In accordance With an aspect of the present inven 
tion, there is provided a semiconductor memory device 
having a bank for storing a data and a port as a data I/O 
terminal including a global data bus for ?oWing an appear 
ing current corresponding to the a data; a plurality of ?rst 
transceivers, in response to the inputted instruction, for 
delivering the data betWeen a bank to the global data bus; a 
plurality of ?rst sWitching blocks, each for selectively con 
necting the global data bus to each of the plurality of ?rst 
transceivers; a plurality of second transceivers, in response 
to the inputted instruction, for delivering the data betWeen a 
port and the global data bus; and a plurality of second 
sWitching blocks, each for selectively connecting the global 
data bus to each of the plurality of the second transceivers, 
Wherein a sWing range of a data bus voltage in response to 
the appearing current is narroWer than a gap betWeen a 
supply voltage and a ground. 

BRIEF DESCRIPTION OF DRAWINGS 

[0044] The above and other objects and features of the 
present invention Will become apparent from the folloWing 
description of preferred embodiments taken in conjunction 
With the accompanying draWings, in Which: 

[0045] FIG. 1 is a block diagram shoWing a data path of 
a conventional semiconductor memory device; 

[0046] FIG. 2 is a schematic diagram describing a trans 
mitter and a receiver shoWn in FIG. 1; 

[0047] FIG. 3 is a schematic diagram describing a trans 
mitter and a receiver in a conventional semiconductor 

memory device; 

[0048] FIG. 4 is a Waveform demonstrating a simulation 
result about a current consumption of the transmitter and the 
receiver shoWn in FIG. 3; 

[0049] FIG. 5 is a block diagram shoWing a data path of 
a semiconductor memory device in accordance With the 
present invention; 

[0050] FIG. 6 is a schematic diagram describing a trans 
ceiver and a sWitch shoWn in FIG. 5; and 

[0051] FIG. 7 is a Waveform demonstrating a simulation 
result about a current consumption of the semiconductor 
memory device in accordance With the present invention, as 
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compared With that of the conventional semiconductor 
memory device shoWn in FIG. 3. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0052] Hereinafter, a semiconductor memory device for 
minimizing a current consumption according to the present 
invention Will be described in detail referring to the accom 
panying draWings. 
[0053] FIG. 5 is a block diagram shoWing a data path of 
a semiconductor memory device in accordance With the 
present invention. 

[0054] As shoWn, the semiconductor memory device 
includes a plurality of I/O ports port0 and port1, a plurality 
of banks bank0, bank1, bank2 and bank3, a global data bus 
GIO located betWeen the plurality of I/O ports port0 and 
port1 and the plurality of banks bank0, bank1, bank2 and 
bank3, a plurality of ?rst transceivers 530, 540, 550 and 560 
for interchanging a data betWeen the global data bus G10 
and the plurality of banks bank0, bank1, bank2 and bank3, 
a plurality of ?rst sWitches s/W2, s/W3, s/W4 and s/W5, each 
for connecting or disconnecting the global data bus GIO to 
each of the plurality of banks bank0, bankl, bank2 and 
bank3, a plurality of second transceivers 510 and 520 for 
interchanging a data betWeen the global data bus G10 and 
the plurality of I/O ports port0 and port1, and a plurality of 
second sWitches s/W0 and s/W1, each for connecting or 
disconnecting the global data bus GIO to each of the 
plurality of I/O ports port0 and port1. 

[0055] Namely, in the semiconductor memory device in 
accordance With the present invention, the plurality of ?rst 
sWitches s/W2, s/W3, s/W4 and s/W5 are located betWeen the 
global data bus G10 and the plurality of banks bank0, bankl, 
bank2 and bank3. In addition, if a semiconductor memory 
device has a plurality of I/O ports, ie a multi-port semi 
conductor memory device, like the semiconductor memory 
device as shoWn in FIG. 5, the plurality of second sWitches 
s/W1 and s/W2 are located betWeen the global data bus G10 
and the plurality of I/O ports port0 and port1. OtherWise, if 
a semiconductor memory device dose not have a plurality of 
I/O ports, a second sWitch, e.g. s/W1 and s/W2, is not 
necessary. 

[0056] FIG. 6 is a schematic diagram describing the ?rst 
transceiver, eg 10, and the sWitch s/W shoWn in FIG. 5. 

[0057] As shoWn, a transmitter TX and a receiver RX 
included in the ?rst transceiver 510 is the same to a 
transmitter 100 and a receiver 200 shoWn in FIG. 3. Thus, 
a structure and an operation of the transceiver 10 TX and RX 
are not described here. 

[0058] Herein, the sWitch s/W is constituted With a NMOS 
transistor MN7 having a gate, a drain and a source, the gate 
coupled to a ?rst sWitch control signal sW, each of the drain 
and the source coupled to each of the transceiver TX and RX 
and the global bus line GIO. The ?rst sWitch control signal 
sW is generated in response to an instruction related to the 
bank Which responds to the ?rst transceiver. The instruction 
is a kind of a read command, a Write command and etc. 

[0059] In the other hand, yet only ?rst transceiver is 
described in FIG. 6, a structure and an operation of the 
second transceiver, eg 510, are the same to those of the ?rst 
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transceiver. Also, the second sWitch has the same structure 
With the ?rst sWitch, but a second sWitch control signal for 
controlling the second sWitch is generated in response to the 
port, Which receives a data, and the instruction, eg the read 
command and the Write command. 

[0060] Furthermore, if the semiconductor memory device 
has a plurality of global data buses, each bank and each port 
should have a plurality of the transceiver and the sWitch as 
many as the number of global data buses. 

[0061] The folloWing table 1 shoWs a state of the plurality 
of ?rst and second sWitches, s/W0, s/W1, s/W2, s/W3, s/W4 
and s/W5 in response to the data paths betWeen each of the 
plurality of banks bank0, bank1, bank2 and bank3, and each 
of the plurality of I/O ports port0 and port1. 

TABLE 1 

state of ?rst and second switches 

BankO Q port0 
BankO Q portl 
Bankl Q port0 
Bankl Q portl 
BankZ Q port0 
BankZ Q portl 
Bank3 Q port0 
Bank3 Q portl 

X 

[0062] (Herein, O is designated as a turn-on state and X 
represents a turn-off state) 

[0063] Referring to table 1 and FIG. 5, in the case When 
a data is delivered betWeen the bank, e.g. bank0, and the I/O 
ports, e.g. port0, the ?rst sWitch, e.g. s/W2, Which is coupled 
betWeen the bank, e.g., bank0 and the ?rst transceiver, eg 
30, including a transmitter, e.g. TXO, and a receiver, e. g. RXO, 
and the second sWitch, e.g. s/W0, Which is coupled betWeen 
the port, e.g. port0, and the second transceiver, eg 10, 
including a transmitter, e.g. QTXO, and a receiver, e.g. QRXO 
are turned on. At this time, all of the ?rst and second 
sWitches, e.g. s/W1, s/W3, s/W4 and s/WS eXcept s/W0 and 
s/W2 are turned off. LikeWise, in other cases, some of the 
?rst and second sWitches, Which are used for delivering a 
data betWeen each of the ports and each of the banks, is 
turned on and the other of the ?rst and second sWitches, 
Which are used for delivering the data betWeen each of the 
ports and each of the banks, is turned off. 

[0064] Therefore, in the present invention, the current 
consumption generated from unused transceivers, Which is 
not used for delivering a data betWeen each of the ports and 
each of the banks, is prevented because all of unused 
transceivers eXcept operated transceivers for delivering the 
data betWeen each of the ports and each of the banks are 
disconnected to the global data bus G10. 

[0065] FIG. 7 is a Waveform demonstrating a simulation 
result about a current consumption of the semiconductor 
memory device in accordance With the present invention, as 
compared With that of the conventional semiconductor 
memory device shoWn in FIG. 3. 

[0066] As shoWn, the semiconductor memory device in 
accordance With the present invention can averagely cut 
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about 18% of the current consumption in comparison of the 
conventional semiconductor memory device. 

[0067] Moreover, as described above, the semiconductor 
memory device includes tWo kinds of sWitches, i.e. one is 
coupled betWeen the bank and the global data bus and the 
other is coupled betWeen the port and the global data bus. 
HoWever, if the semiconductor memory device does not 
include a multi-port, i.e. the data path betWeen the port and 
the global data bus is ?xed, the sWitch is necessary betWeen 
the bank and the global data bus. 

[0068] In addition, though the sWitch as mentioned above 
has a NMOS transistor, the sWitch can be constituted With 
other sWitching elements, eg a PMOS transistor, a bipolar 
transistor and the like. 

[0069] Furthermore, for reducing the current consump 
tion, the present invention can be applied in an apparatus 
including transceiver using a current detecting method for 
delivering a data, an instruction and etc. 

[0070] While the present invention has been described 
With respect to the particular embodiments, it Will be appar 
ent to those skilled in the art that various changes and 
modi?cation may be made Without departing from the spirit 
and scope of the invention as de?ned in the folloWing 
claims. 

What is claimed is: 
1. A semiconductor memory device having a bank for 

storing a data and a port as a data I/O terminal, comprising: 

a global data bus for ?oWing an appearing current corre 
sponding to the a data; 

a plurality of ?rst transceivers, in response to the inputted 
instruction, for delivering the data betWeen a bank to 
the global data bus; 

a plurality of ?rst sWitching blocks, each for selectively 
connecting the global data bus to each of the plurality 
of ?rst transceivers; 

a plurality of second transceivers, in response to the 
inputted instruction, for delivering the data betWeen a 
port and the global data bus; and 

a plurality of second sWitching blocks, each for selec 
tively connecting the global data bus to each of the 
plurality of the second transceivers, 

Wherein a sWing range of a data bus voltage in response 
to the appearing current is narroWer than a gap betWeen 
a supply voltage and a ground. 

2. The semiconductor memory device as recited in claim 
1, Wherein each of the ?rst and second transceivers includes: 

a transmitter, having a pull-doWn driver controlled by a 
control signal, for delivering the data inputted from the 
port or retrieved from the bank; and 

a receiver for sensing the appearing current by using a 
current-mirror and delivering the data corresponding to 
the sensed appearing current into one of the bank and 
the port. 

3. The semiconductor memory device as recited in claim 
2, Wherein the receiver includes: 

a current mirror block for mirroring the current in the 
global data bus to output the current as the data; and 
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a latch block for latching the data outputted from the 
current mirror block. 

4. The semiconductor memory device as recited in claim 
Wherein the current mirror block includes: 

a current mirror for mirroring the current; 

a current control block coupled betWeen the current 
mirror and the global data bus for controlling amount of 
the current; and 

a third sWitching block coupled to the current control 
block for enabling the output of the current mirror in 
response to a data control signal. 

5. The semiconductor memory device as recited in claim 
Wherein the latch block includes: 

an inverting block controlled by a data enable signal for 
inverting the data outputted from the current mirror 
block; and 

a latch for latching the data. 
6. The semiconductor memory device as recited in claim 
Wherein the current mirror includes: 

a ?rst PMOS transistor having a gate, a drain and a source, 
the gate and drain diode-connected, the source con 
nected to a supply voltage; and 

a second PMOS transistor having a gate, a drain and a 
source, the drain connected to an output node, the 
source connected to a supply voltage, the gate con 
nected to the gate of the ?rst PMOS transistor. 

7. The semiconductor memory device as recited in claim 
Wherein the current control block includes: 

a ?rst NMOS transistor having a gate, a drain and a 
source, the gate coupled to a reference voltage, the 
source connected to the drain of the ?rst PMOS tran 
sistor and the drain connected to the global data bus; 
and 

a second NMOS transistor having a gate, a drain and a 
source, the gate coupled to the reference voltage, the 
source connected to the drain of the second PMOS. 

8. The semiconductor memory device as recited in claim 
Wherein the third sWitching block includes 

a third NMOS transistor having a gate, a drain and a 
source, the gate coupled to a data enable signal, the 
source connected to the drain of the second NMOS 
transistor and the drain connected to a ground. 

9. The semiconductor memory device as recited in claim 
Wherein the inverting block includes: 

a ?rst PMOS transistor having a gate, a drain and a source, 
the gate coupled to the inverse data enable signal, the 
source connected to the supply voltage; 

a second PMOS transistor having a gate, a drain and a 
source, the gate coupled to the ?rst or second data 
outputted from the mirroring block, the source con 
nected to the drain of the ?rst PMOS transistor, the 
drain coupled to the latch; 

a ?rst NMOS transistor having a gate, a drain and a 
source, the gate coupled to the data enable signal, the 
drain connected to a ground; and 

m second NMOS transistor having a gate, a drain and a 
source, the gate coupled to the ?rst or second data 
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outputted from the mirroring block, the drain connected 
to the source of the ?rst NMOS transistor, the source 
coupled to the latch. 

10. The semiconductor memory device as recited in claim 
5, Wherein the latch includes tWo inverters. 

11. The semiconductor memory device as recited in claim 
2, Wherein the pull-doWn driver includes a NMOS transistor, 
coupled betWeen the global data bus and a ground, having a 
gate coupled to the data. 

12. The semiconductor memory device as recited in claim 
1, Wherein the ?rst sWitching block includes a MOS tran 
sistor having a gate, a drain and a source, the gate coupled 
to a second control signal in response to a column command 
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related to the bank, each of the drain and the source 
connected to each of the ?rst transceivers and the global data 
bus. 

13. The semiconductor memory device as recited in claim 
1, Wherein the second sWitching block includes a MOS 
transistor having a gate, a drain and a source, the gate 
coupled to a second control signal in response to a column 
command related to the port, each of the drain and the source 
connected to each of the second transceivers and the global 
data bus. 


