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SEMICONDUCTOR MEMORY DEVICE FOR 
DISTRIBUTING LOAD OF INPUT AND OUTPUT 

LINES 

FIELD OF THE INVENTION 

[0001] This invention relates to a semiconductor memory 
device; and, more particularly, to a memory device Which is 
capable of distributing load of input/output lines and thus 
capable of operating in a high speed. 

DESCRIPTION OF THE PRIOR ART 

[0002] Recently, there have been developed high-speed 
semiconductor memory devices. These memories are pro 
vided With a clock signal having small period for operations. 
The small clock signal is needed to provide high-speed 
operations. 
[0003] FIG. 1 is a block diagram illustrating a structure of 
a memory device, Which shoWs four memory banks for 
illustration. As shoWn, a global read line GRIO and a global 
Write line GWIO are connected to four sense ampli?ers 2 
and four Write drivers 3 in each of the four memory banks 
10, respectively. 
[0004] On a read operation, the data output through the 
global read line GRIO is provided to outside through three 
multiplexers MUX1 to MUX3. Initially or in standby state, 
the global read line GRIO is pre-charged to a high level by 
a global read line pre-charge unit 20. In this case the global 
read line GRIO is shared by 16 sense ampli?ers 2 and 3 
multiplexers MUX1 to MUX3, thereby applying a very big 
line load to the global read line GRIO. 

[0005] On the read operation, only one sense ampli?er 
among 16 sense ampli?ers 2 operates and a big line load is 
applied to the operating sense ampli?er. Thus, the output 
data from the operating sense ampli?er is a skeWed signal 
having a small slope, Which requires a clock signal With a 
large period to differentiate the output signals, thereby 
reducing operation speed. 
[0006] There is disclosed to overcome this problem by 
increasing driver capability of the sense ampli?ers 2 but this 
approach increases poWer consumption therein. 

[0007] On the other hand, on a Write operation the data 
inputted to a data input multiplexer DIMUX is Written to a 
memory cell by a Write driver among 4 Write drivers in a 
memory bank. In this case the global Write line GWIO is 
shared by 16 Write drivers 3 and one data input multiplexer 
DIMUX, and thus very big line load is applied to the global 
Write line GWIO. The same problems as in the read opera 
tion are occurred. That is, employing clock signal With small 
slope reduces operation speed, and increasing driver capa 
bility of the Write driver 3 increases poWer consumption 
therein. 

SUMMARY OF THE INVENTION 

[0008] It is, therefore, an object of the present invention to 
provide a semiconductor memory device, Which is capable 
of distributing load of input and output lines and thus 
capable of operating in a high speed. 

[0009] In accordance With an aspect of the present inven 
tion, there is provided a semiconductor memory device for 
distributing load of input and output lines, comprising: a line 
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pre-charging means for pre-charging a global read line 
composed of a pair of lines to a high level in an initial or 
steady state; a plurality of memory banks connected to a 
global Write line composed of a pair of lines for storing data 
provided thereto, each of Which includes a memory cell 
array composed of a number of memory cells coupled to a 
multiplicity of sense ampli?ers and the multiplicity of Write 
drivers, Wherein said multiplicity of ampli?ers ampli?es 
data signals from the memory cells to provide it through a 
read line composed of a pair of lines to a read line driver 
Which provides the data on said read line to said global read 
line on a read operation, and said multiplicity of Write 
drivers are connected through a Write line composed of a 
pair of lines to said Write line driver for storing the data on 
said global Write line into the memory cells; a number of 
multiplexers for selecting the data from said read line; and 
a data input means for providing externally inputted data to 
said global Write line on the Write operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The above and other objects and features of the 
present invention Will become apparent from the folloWing 
description of preferred embodiments given in conjunction 
With the accompanying draWings, in Which: 

[0011] FIG. 1 is a block diagram illustrating a structure of 
a memory device in accordance With a prior art, Which 
includes four memory banks for illustration; 

[0012] FIG. 2 presents a block diagram illustrating a 
structure of a memory device in accordance With an embodi 
ment of the present invention, Which includes four memory 
banks for illustration; 

[0013] FIGS. 3A and 3B illustrate detailed diagrams of a 
read line driver of the memory device in accordance With an 
embodiment of the present invention; 

[0014] FIG. 3C illustrates a detailed diagram of the read 
line driver of the memory device in accordance With an 
another embodiment of the present invention; and 

[0015] FIG. 4 presents a block diagram illustrating a 
structure of a memory device in accordance With another 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0016] FIG. 2 illustrates a block diagram shoWing a 
structure of a memory device, Which is capable of dividing 
the load of input and output lines on a read or a Write 
operation in accordance With an embodiment of the present 
invention. For the purpose of explanation, the memory 
device comprises four memory banks 100 and each of Which 
includes a memory cell array 1 composed of a number of 
memory cells, four sense ampli?ers 12, a read line driver 14, 
four Write drivers 13, and a Write line driver 15. 

[0017] The sense ampli?ers 12 and the read line driver 14 
in each of the memory banks 100 are connected to a read line 
RIO. Each memory bank can include a plurality of sense 
ampli?ers connected to the read line RIO though only four 
sense ampli?ers are disclosed for illustration purpose. 

[0018] When a read command is issued, the data from a 
memory cell in a selected memory bank is ampli?ed by a 
selected sense ampli?er in the selected memory bank and 
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transferred to the read line driver 14 via the read line RIO. 
Then, the read line driver 14 transfers the data to the 
multiplexers MUX1 to MUX3 through the global read line 
GRIO to provide the data selectively. 

[0019] At this time, in an initial state or in a standby state, 
the global read line GRIO is pre-charged to a high by a 
global read line pre-charge unit 200. The read line is actually 
composed of a true and an inverted read lines. Similarly, the 
global read line consists of a true and inverted global read 
lines. 

[0020] FIGS. 3A to 3C illustrate a detailed diagram of the 
read line driver 14 of the memory device in accordance With 
an embodiment of the present invention. 

[0021] As shoWn, the read line driver 14 includes a level 
detector 141, a pre-charge unit 142 and an output driver 143. 
The level detector 141 comprises a ?rst and second pMOS 
transistors MP1 and MP2 that are connected together in 
serial. The transistor MP1 has a gate coupled to the inverted 
read line RIOB, and the transistor MP2 has the gate con 
nected to the true read line RIO. Both transistors have a 
common node connected to a voltage source VCC. To 

reduce the effect of cross talk, the drain of the transistor MP1 
is connected to the true read line RIO and the drain of the 
transistor MP2 is coupled to the inverted read line RIOB. 
The pre-charge unit 142 pre-charges the true and inverted 
read lines RIO and RIOB to a high level in initial or standby 
state. When data is provided to the true and inverted read 
lines RIO and RIOB, one of them becomes to a loW level and 
some time later the true and inverted read lines RIO and 
RIOB are pre-charged to the high level again by the pre 
charge unit 142. The output driver 143, Which provides the 
data on the true and the inverted lines RIO and RIOB to the 
true and the inverted global read lines GRIO and GRIOB, 
respectively, includes inverters INV1 and INV2, and a ?rst 
and second nMOS transistors MN1 and MN2. The ?rst and 
second inverters INV1 and INV2 invert the levels of the true 
and the inverted lines RIO and RIOB, respectively. The 
inverters INV1 and INV2 are connected to respective nMOS 
transistors MN1 and MN2, Which selectively provides 
ground voltage VSS to the true or the inverted global read 
lines GRIO and GRIOB. 

[0022] According to the present invention, the pre-charge 
unit 142 (shoWn in FIGS. 3A and 3C) pre-charges the true 
and the inverted read lines RIO and RIOB by using the 
levels thereof. The pre-charge unit 144 (shoWn in FIGS. 3b) 
pre-charges the true and the inverted read lines RIO and 
RIOB through the use of output signals from the ?rst and the 
second inverters INV1 and INV2. 

[0023] In accordance With another embodiment of the 
present invention, the pMOS transistors MP1 and MP2 in 
the level detector 141 can be substituted by nMOS transis 
tors, and the nMOS transistors MN1 and MN2 in the output 
driver 143 can be substituted by the pMOS transistors. In 
this case, the common node of the nMOS transistors is 
coupled to the ground VSS, Which is used to pre-charge the 
read line RIO and the global read line GRIO. 

[0024] In accordance With an another embodiment of the 
present invention, the output driver 143 can be implemented 
by using pMOS transistors MP3 and MP4 Whose sources are 
coupled to the voltage source VCC as shoWn in FIG. 3C. 
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[0025] According to the present invention, since the read 
line driver 14 betWeen the read line RIO and the global read 
line GRIO distributes the load on line to the read line RIO 
and the global read line GRIO, the slope of the skeWed 
signal from the sense ampli?ers 12 increased and thus the 
period of the clock signal decreased, thereby increasing 
operation speed. 
[0026] When a Write command is issued, data from a data 
input multiplexer DIMUX is provided to a global Write line 
GWIO. Thereafter, the data on the global Write line GWIO 
is buffered by a Write line driver 15 and then stored to the 
memory cell through the use of the Writer driver 13 selected 
by a Write address. The Write line driver 15 can be composed 
of one inverter to buffer the data. In this case the line load 

is distributed to the Write line WIO and the global Write line 
GWIO, thereby increasing the operation speed. 

[0027] FIG. 4 presents a block diagram illustrating the 
structure of the memory device in accordance With another 
embodiment of the present invention. 

[0028] The memory banks are divided into a number of 
groups, each group including a number of memory banks. 
For illustration, there are shoWn tWo groups GR1 and GR2, 
each of Which includes tWo memory banks. Each group 
includes the read line driver 14 and the Write line driver 15 
that are placed in only one memory bank Within the group. 
The sense ampli?ers 12 and the Write drivers 13 in each 
group are connected to the read line driver 14 and the Write 

line driver 15 in each of the group, respectively. 

[0029] While the present invention has been described 
With respect to certain preferred embodiments only, other 
modi?cations and variations may be made Without departing 
from the spirit and scope of the present invention as set forth 
in the folloWing claims. 

What is claimed is: 
1. A semiconductor memory device for distributing load 

of input and output lines, comprising: 

a line pre-charging means for pre-charging a global read 
line composed of a pair of lines to a high level in an 
initial or steady state; 

a plurality of memory banks connected to a global Write 
line composed of a pair of lines for storing data 
provided thereto, each of Which includes a memory cell 
array composed of a number of memory cells coupled 
to a multiplicity of sense ampli?ers and the multiplicity 
of Write drivers, Wherein said multiplicity of ampli?ers 
ampli?es data signals from the memory cells to provide 
it through a read line composed of a pair of lines to a 
read line driver Which provides the data on said read 
line to said global read line on a read operation, and 
said multiplicity of Write drivers are connected through 
a Write line composed of a pair of lines to said Write line 
driver for storing the data on said global Write line into 
the memory cells; 

a plurality of multiplexers for selecting the data from said 
read line; and 

a data input means for providing externally inputted data 
to said global Write line on the Write operation. 
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2. The semiconductor memory device as recited in claim 
1, Wherein said read line driver includes: 

a pre-charge unit for pre-charging said read line to the 
high level in the initial or standby state; 

a level detector for maintaining one of the pair of said read 
line a loW level and the other the high level; and 

a output driver for providing the data on said read line to 
said global read line. 

3. The semiconductor memory device as recited in claim 
2, Wherein said level detector includes a ?rst and a second 
MOS transistors, Which are connected together in serial and 
have a common node connected to a reference voltage, gate 
of the ?rst transistor being coupled to one line of the pair of 
said read line and gate of the second transistor being coupled 
to the other line of the pair of said read line; and said output 
driver includes a ?rst and a second inverters for inverting 
levels of signals on the lines of pair of said read line, 
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respectively, and a third and a fourth MOS transistors 
controlled by respective ?rst and second inverters to provide 
the loW or high level of signal to each line of the pair of said 
global read line. 

4. The semiconductor memory device as recited in claim 
3, Wherein said common node is coupled to a voltage source 
When said ?rst and second MOS transistors are pMOS 
transistors and said third and fourth MOS transistors are 
nMOS transistors, and is grounded When said ?rst and 
second MOS transistors are nMOS transistors and said third 
and fourth MOS transistors are pMOS transistors. 

5. The semiconductor memory device as recited in claim 
1, Wherein said plurality of memory banks are divided into 
a number of groups, each group including a number of 
memory banks and said read and Write line drivers placed at 
one of the memory banks Within the group. 


