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SEMICONDUCTOR MEMORY 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to semiconductor 
memories, particularly to a semiconductor memory such as 
a synchronous dynamic random-access memory (to be 
referred to as SDRAM hereinafter) having a cell array 
including banks and capable of independently controlling 
these banks. 

[0003] 2. Description of the Related Art 

[0004] In a semiconductor memory such as SDRAM, one 
chip is divided into banks, Which are controlled indepen 
dently of each other. FIG. 1 shoWs a timing chart When four 
banks (Bank0 to Bank3) are individually controlled. 

[0005] In this timing chart of FIG. 1, the state of a block 
in each bank is alWays an active or pre-charge state, and 
these active and pre-charge states are alternately sWitched. 
In the active state, a predetermined block in a bank is 
activated to enable data read and Write. In the pre-charge 
state, a block in an activated bank is restored to the state 
before being activated. 

[0006] When a bank is in the active state, a speci?c Word 
line in the bank rises to enable data Write or read to a 
particular memory cell connected to this Word line. In the 
pre-charge state, no Word line rises, so neither data Write nor 
read to a memory cell in the bank is possible. 

[0007] FIG. 1 shoWs a case in Which the pre-charge and 
active states are sWitched most frequently When Write and 
read operations to a memory are performed. Ablock in each 
bank is set in the active state When receiving active com 
mands (ACTO to ACT3) and in the pre-charge state When 
receiving pre-charge commands (PREO to PRE3). 

[0008] Operations of each bank are as folloWs. Operations 
performed in the active state are: (A1) “block selection” for 

selecting a sense ampli?er column to be activated; “Word line selection” for selecting a Word line in a block; 

and (A3) “sense ampli?er activation” for amplifying read 
data. Operations performed in the pre-charge state are: (P1) 
“Word line reset” for setting a Word line in a non-selected 
state; and (P2) “block selection release” for setting a sense 
ampli?er in a non-active state and resetting a bit line to a 
standby state. 

[0009] A semiconductor memory having four banks can 
receive each command in a cycle shoWn in FIG. 1. In a 
period indicated by G) in FIG. 1, While an operation for 
sWitching bank 0 (Bank0) from the pre-charge state to the 
active state is performed, a pre-charge operation of bank 2 
(Bank2) is started, and the active state of bank 3 (Bank3) and 
the pre-charge state of bank 1 (Bank1) are maintained. In a 
period indicated by Q), While a pre-charge operation of bank 
3 (Bank3) is performed, an active operation of bank 2 
(Bank2) is started, and the active states of bank 0 (Bank0) 
and bank 1 (Bank1) are maintained. 

[0010] In SDRAM as described above, While the present 
state of a bank is maintained, a desired block in another bank 
can be sWitched to the active state, and a block in still 
another bank can be sWitched to the pre-charge state. That is, 
the banks can be operated and controlled independently of 
each other. 
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[0011] To this end, circuits such as sense ampli?ers and 
sub-Word drivers arranged in a cross portion, called an 
SS-Cross portion, betWeen a sense ampli?er group and a 
sub-Word decoder group and various circuits for controlling 
these circuits must be so designed as to be able to control 
these banks independently. 

[0012] FIG. 2 is a block diagram shoWing the arrange 
ment of a cell array block of SDRAM for performing a 
four-bank operation. FIGS. 3A and 3B are schematic vieWs 
shoWing details of the interior of the cell array shoWn in 
FIG. 2. The arrangement of SDRAM for performing a 
four-bank operation Will be brie?y described beloW With 
reference to FIGS. 2, 3A, and 3B. Banks (Bank0 to Bank3) 
50 to 53 are provided With Word drivers (Wd) 54 to 57 as 
poWer generators for independently controlling these banks 
and setting a Word line of a desired block in the active state. 
These Word drivers 54 to 57 supply a main WD select signal 
(mWd) to the adjacent banks 50 to 53. The banks 50 to 53 are 
also provided With main Word decoders (mWdec) 58 to 61. 
These main Word decoders 58 to 61 are connected to main 
select lines (mWl). 
[0013] AWord line is selected as folloWs in each of these 
banks 50 to 53. That is, in accordance With an input roW 
address, the main Word decoders 58 to 61 select a desired 
main select line (mWl). Also, a sub-Word decoder (sWdec in 
FIGS. 3A and 3B) driven on the basis of an output main 
WD select signal (mWd) from the Word drivers 54 to 57 
selects a desired one of sub-select lines (sWl), Which belongs 
to the selected main select line (mWl). Additionally, by 
selecting a bit line (not shoWn) in accordance With an input 
column address, a memory cell at the intersection of the 
Word line and the bit line is selected. 

[0014] FIG. 3A is a vieW shoWing, in an enlarged scale, 
the internal arrangement of one bank (e.g., Bank0) in the 
SDRAM shoWn in FIG. 2. FIG. 3B is a vieW shoWing, in 
a further enlarged scale, a sub-WD signal generator (sWd 
gen) 64 and a sub-Word decoder (sWdec) 65 connected to 
this sub-WD signal generator 64 arranged in a cross portion 
(SS-Cross portion) betWeen a sub-Word decoder group 
(sWdecs) 62 and a sense ampli?er group (senseAmps) 63 
shoWn in FIG. 3A. 

[0015] The bank is divided into blocks (four blocks as 
indicated by the dotted lines in mWdec shoWn in FIG. 2) 
along the Word line direction. As shoWn in FIG. 3A, in each 
block cell array units are formed With sub-Word decoder 
groups 62 and sense ampli?er groups 63 perpendicular to 
each other. Sub-select lines (sWl) run from the opposing 
sub-Word decoder groups 62 in an interdigitated pattern. The 
sense ampli?er groups 63 have a function of amplifying an 
output from a bit line (not shoWn) running in a direction 
perpendicular to the sub-select lines (sWl). On these sense 
ampli?er groups 63, block signal lines for transmitting block 
select signals (blk0, blk1, . . . ) run in the direction that the 
sense ampli?er groups 63 run. 

[0016] The sub-WD signal generator 64 shoWn in FIG. 3B 
includes an OR gate 64a for performing OR operation of 
select signals (blk0 and blk1) of adjacent blocks, a NAND 
gate 64b for performing NAN D operation of the output from 
the OR gate 64a and the main WD select signal (mWd) from 
the Word driver 54, and an inverter 64c for inverting the 
output from the NAND gate 64b. Complementary signals at 
the input and output of this inverter 64c are sub-WD select 
signals (sWdZ and sWdX). 



US 2002/0031034 A1 

[0017] Each of these complementary sub-WD select sig 
nals (sWdZ and sWdX) generated by the sub-WD signal 
generator 64 are input to sub-Word decoders 65 connected to 
this sub-WD signal generator 64. Of these sub-Word decod 
ers 65, a sub-Word decoder 65 connected to a main select 
line (mWl) selected by the main Word decoder 58 activates 
a sub-select line (sWl). Consequently, a desired memory cell 
is selected, and data Write or read is performed. 

[0018] FIG. 4 is a timing chart shoWing signals for 
controlling the bank 50 (Bank0) and the bank 51 (Bank1). 
Major ones of these signals shoWn in FIG. 4 Will be 
described beloW. When the bank 50 accepts the active 
command (ACTO), a signal bras0Z rises. This signal bras0Z 
indicates Whether the bank is in the active state or the 
pre-charge state. During a period in Which the corresponding 
bank is in the active state, the signal bras0Z maintains “H”. 
Upon receiving this “H” status signal bras0Z, a block select 
signal (blkZ) of a block to Which a memory cell to be 
selected belongs, rises. 

[0019] Also, When receiving the “H” status signal bras0Z, 
a main WD select signal (sWl) selected in accordance With 
a roW address rises. Additionally, the sub-WD signal gen 
erator 64 activates the sub-WD select signals (sWdZ and 
sWdX) by logically operating the “H” main WD select signal 
(mWd) and the block select signal (blkZ). 

[0020] A main select line (mWl) falls to “L” When selected 
by the main Word decoder 58 in accordance With a roW 
address. The signal of this main select line (mWl) that Was 
fallen to “L” upon being selected and the activated sub-WD 
select signals (sWdZ and sWdX) described above activate a 
sub-select line (sWl) of a memory cell to be selected by the 
corresponding sub-Word decoder 65. After that, Write or read 
to the memory cell is performed via a bit line corresponding 
to the memory cell. 

[0021] In the above related art, hoWever, as shoWn in FIG. 
2, independently to control the banks 50 to 53 the Word 
drivers 58 to 61 must be provided in one-to-one correspon 
dence With these banks 50 to 53. That is, circuits having the 
same function eXist in one-to-one correspondence With these 
banks 50 to 53. This increases the area occupied by the layer 
of transistors corresponding to the Word drivers 58 to 61. 
Additionally, control lines for the same system are ran to 
these banks 50 to 53 to increase the area of the Wiring layer. 
This results in the problem of an increased chip area. 

[0022] Also, the presence of circuits having the same 
function increases the current driving load, resulting in an 
increased consumption current. Furthermore, the increase in 
the driving load decreases the driving speed. 

SUMMARY OF THE INVENTION 

[0023] The present invention has been made in consider 
ation of the above situation, and aims to be able to reduce, 
in a semiconductor memory capable of independently con 
trolling banks, the chip siZe by minimiZing the area of a 
circuit for controlling each bank, and to reduce the con 
sumption current by reducing the load of a current ?oWing 
in the control circuit. 

[0024] A semiconductor memory according to the present 
invention comprises a plurality of banks, each of Which 
includes memory cells, and a Word line drive circuit select 
ing one of Word lines in the banks in response to ?rst and 
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second select signals produced in accordance With an 
address. In the semiconductor memory, the ?rst select signal 
is a pulse signal, and a state of the second select signal Which 
has changed in response to a state change of the ?rst select 
signal is maintained for a predetermined time in a latch 
circuit. 

[0025] Preferably, a ?rst circuit shared by the banks sup 
plies the ?rst select signal to each bank. 

[0026] Preferably, the ?rst circuit is disposed in substan 
tially the center of the Whole region Where the banks are 
arranged. 
[0027] Preferably, a latch circuit is set in an active state by 
application of the pulse signal, and maintains the active state 
until an initiation of a pre-charge operation in the banks. 

[0028] Preferably, the latch circuit is formed in a second 
circuit for generating the second select signal. 

[0029] Preferably, the latch circuit is formed in a second 
circuit for generating the second select signal, at the corner 
of a sense ampli?er for driving a bit line connected to the 
memory cells and a Word decoder for activating the desired 
Word line in response to the second select signal. 

[0030] Since the present invention comprises the above 
technical means, each pulse of the ?rst select signal gener 
ated is supplied to the banks. Accordingly, the second select 
signals of these banks are controlled by one ?rst select 
signal. Additionally, the state of the second select signals 
Which changes in accordance With the pulse supplied to each 
bank is maintained for a predetermined time in the bank. 
Hence, even after a pulse of the ?rst select signal rises, the 
bank is kept activated, so data can be read from and Written 
in these banks independently of each other. 

[0031] In the present invention, the ?rst select signal is a 
pulse signal, and the state of the second select signals Which 
has changed in accordance With the ?rst select signal is 
maintained for a predetermined time. This permits a circuit 
for generating the ?rst select signal to be shared by banks. 
Therefore, it is possible to reduce the chip area of the 
semiconductor memory and reduce the consumption current. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] FIG. 1 is a timing chart shoWing operations When 
banks are individually controlled; 

[0033] FIG. 2 is a block diagram shoWing an outline of the 
arrangement of SDRAM for performing a four-bank opera 
tion; 
[0034] FIGS. 3A and 3B are vieWs shoWing, in enlarged 
scales, the internal arrangements of one bank in the SDRAM 
shoWn in FIG. 2; 

[0035] FIG. 4 is a timing chart shoWing the operations of 
signals in tWo banks shoWn in FIG. 2 

[0036] FIG. 5 is a block diagram shoWing the main 
components of SDRAM as a semiconductor memory 
according to one embodiment of the present invention; 

[0037] FIGS. 6A and 6B are enlarged vieWs shoWing the 
major parts in a bank shoWn in FIG. 5; 

[0038] FIGS. 7A and 7B are schematic vieWs shoWing the 
arrangement of a driver concerning a sub-select line of the 
SDRAM; and 
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[0039] FIG. 8 is a timing chart showing the operations of 
signals in tWo banks. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0040] One embodiment of the present invention Will be 
described beloW With reference to draWings. FIG. 5 is a 
block diagram shoWing the main components of SDRAM as 
a semiconductor memory according to the embodiment of 
the present invention. This SDRAM shoWn in FIG. 5 
performs independent operations of four banks like that 
shoWn in FIG. 2. 

[0041] As shoWn in FIG. 5, banks (Bank0 to Bank3) 10 to 
13 are arranged close to each other, and a common Word 
driver (main WD signal generator (mWdgen)) 1 of all these 
banks 10 to 13 is formed betWeen the banks 11 and 12. A 
main WD select signal (mWd) generated by this main WD 
signal generator 1 is supplied to these banks 10 to 13. Also, 
main Word decoders (mWdec) 14 to 17 are formed in 
one-to-one correspondence With the banks 10 to 13. These 
main Word decoders 14 to 17 are connected to main select 

lines (mWl). 

[0042] FIG. 6A is an enlarged vieW of the region in a 
circle indicated by an arroWAin the bank 10 (Bank0) shoWn 
in FIG. 5. FIG. 6B is a vieW shoWing, in a further enlarged 
scale, a sub-WD signal generator (sWdgen) 4 and a sub-Word 
decoder (sWdec) 5 connected to this sub-WD signal genera 
tor 4, both of Which are arranged in a cross portion (an 
SS-Cross portion in a circle indicated by an arroW B) 
betWeen a sub-Word decoder group (sWdecs) 2 and a sense 
ampli?er group (senseAmps) 3a or 3b. 

[0043] The bank is divided into blocks (four blocks as 
indicated by the dotted lines in mWdec shoWn in FIG. 5) 
along the Word line direction. As shoWn in FIG. 6A, in each 
block, the sub-Word decoder groups 2 and the sense ampli 
?er groups 3a and 3b run perpendicularly to each other to 
form cell array units. In each block, memory cells (not 
shoWn) are arranged in a lattice manner. Also, sub-select 
lines (sWl) alternately run from the sub-decoder groups 2 on 
the tWo sides to the memory cells and connect With these 
memory cells in an interdigitated pattern. 

[0044] The sense ampli?er groups 3a and 3b oppose each 
other on the tWo sides of the region in Which the memory 
cells are formed. Bit lines (not shoWn) alternately run from 
the sense ampli?er groups 3a and 3b on the tWo sides to 
these memory cells in an interdigitated pattern. The sense 
ampli?er groups 3a and 3b have a function of amplifying 
outputs from these bit lines. It is possible to select a 
sub-select line (sWl) corresponding to a memory cell to be 
selected and Write or read data through a bit line connected 
to this memory cell. 

[0045] On the sense ampli?er groups 3a and 3b, tWo block 
select signal lines run in the same direction as these sense 
ampli?er groups 3a and 3b. These tWo block select signal 
lines activate block select signals corresponding to blocks, 
of the blocks eXisting in the bank, on the tWo sides of a 
speci?c sense ampli?er in the sense ampli?er groups 3a and 
3b selected in accordance With a roW address. 

[0046] Referring to FIG. 6B, the main WD signal gen 
erator 1 shoWn in FIG. 5 outputs a main WD select signal 
(mWd) corresponding to a roW address. This main WD select 
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signal (mWd) is input to a sub-WD signal generator 4 placed 
in the cross portion betWeen the sub-Word decoder group 2 
and the sense ampli?er group 3a or 3b and corresponding to 
the roW address. 

[0047] MeanWhile, in accordance With the roW address of 
a memory cell to be selected, block select signals blk0 and 
blk1 of a corresponding block are also input to the sub-WD 
signal generator 4. In this sub-WD signal generator 4, an OR 
gate 6 performs OR operation of adjacent block select 
signals. Therefore, When a certain sense ampli?er in the 
sense ampli?er group 3a is selected, the OR gate 6 outputs 
a signal “H”. 

[0048] The output main WD select signal from the main 
WD signal generator 1 and the output signal from the OR 
gate 6 are input to a NAND gate 7. The NAND gate 7 
performs NAND operation of these signals and supplies an 
output signal to a latch circuit 8 of the sub-WD signal 
generator 4. The latch circuit 8 latches this output from the 
NAND gate 7 for a predetermined time until a reset signal 
is applied. The latched signal is inverted by an inverter 9 and 
output as complementary sub-WD select signals (sWdX and 
sWdZ) from the sub-WD signal generator 4. A reset signal 
(Reset) is input to the latch circuit 8 at a predetermined 
timing to reset the state latched by this latch circuit 8. 

[0049] The sub-WD select signals (sWdX and sWdZ) output 
from the sub-WD signal generator 4 are input to sub-Word 
decoders 5 connected to this sub-WD signal generator 4. 
Each sub-Word decoder 5 is connected to a main select line 
(mWl) 18. A main Word decoder 14 selects a main select line 
18 corresponding to a roW address by a different system 
from the sub-WD select signals (sWdX and sWdZ). A signal 
of this main select line 18 turns on a CMOS circuit 19. 
Accordingly, a sub-select line (sWl) 20 rises While the 
complementary sub-WD select signals (sWdX and sWdZ) are 
applied to the sub-Word decoder 5. Consequently, a memory 
cell connected to the activated sub-select line 20 is selected, 
and data Write or read is performed. 

[0050] FIG. 7A shoWs the arrangement of bit line short & 
pre-charge control circuit (brsdrv) 21 and a bit line transfer 
control circuit (bltdrv) 22. These control circuits output a 
pre-charge release signal brs and a cell array select signal blt 
on the basis of a block select signal. 

[0051] FIG. 7B shoWs the arrangement of a sense ampli 
?er activating circuit (sadrv) 23. This sense ampli?er acti 
vating circuit 23 is a circuit for driving a poWer supply for 
a sense ampli?er. When receiving sense ampli?er latch 
enable signals leX and leZ, the sense ampli?er activating 
circuit 23 is activated to change the sense ampli?er poWer 
supply from the pre-charge state to the potential required for 
ampli?cation. When sense ampli?er activation signals psa 
and nsa output from the sense ampli?er activating circuit 23 
part from each other (one rises to “H” and the other falls to 
“L”), a sense ampli?er ampli?es the micro-potential of a bit 
line. 

[0052] The output timings of signals for controlling the 
bank 10 (Bank0) and the bank 11 (Bank1) Will be described 
beloW With reference to FIG. 8. FIG. 8 is a timing chart, 
similar to FIG. 4, shoWing outlines of the Waveforms of 
major signals When commands are eXecuted in the order of 
“Bank0 active, Bank1 active, Bank0 pre-charge, and Bank1 
pre-charge”. 
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[0053] As shown in FIG. 8, the common main WD signal 
generator 1 of all banks supplies the main WD select signal 
(mWd) as a common pulse signal of the banks 10 and 11. The 
banks 10 and 11 are controlled on the basis of this signal. In 
response to a status signal brasZ indicating Whether the bank 
is in the active state or the pre-charge state, a pulse of the 
main WD select signal (mWd) selected by a roW address 
rises. 

[0054] First, signals for controlling the bank 10 Will be 
explained. A status signal bras0Z indicates the status of 
control of a block in the bank. This status signal bras0Z 
sWitches to a selected state (Hi state) in response to an active 
command (ACTO) to the bank 10 and to a non-selected state 
(Lo state) in response to a pre-charge command to the bank 
10. When this status signal bras0Z sWitches to “H”, a logical 
operation is performed for the roW address loaded simulta 
neously With the command. Consequently, a block select 
signal blkZ corresponding to a sense ampli?er block to be 
selected and the ?rst pulse of the main WD select signal rise. 

[0055] In response to the rise of this block select signal 
blkZ, a pre-charge release signal brs falls. This pre-charge 
release signal brs controls a precharge transistor of a bit line 
and is output from the bit line transfer control circuit 21 
shoWn in FIG. 7A. When this pre-charge release signal brs 
falls, a bit line to be accessed is shorted and released from 
pre-charge, and preparations for receiving data are made in 
a sense ampli?er. 

[0056] Also, in response to the rise of the block select 
signal blkZ described above, a cell array select signal blt 
falls. This cell array select signal blt is used to select one of 
cell arrays arranged on the tWo sides of a certain sense 
ampli?er group, and is output from the bit line transfer 
control circuit 22 shoWn in FIG. 7B. The cell array select 
signal blt controls a transfer gate for controlling the con 
nection betWeen a sense ampli?er and a cell array. That is, 
in the pre-charge state, cell arrays on the tWo sides are 
connected to a sense ampli?er. When a block select signal is 
output, the cell array select signal blt sWitches to “L” to 
disconnect a cell array of a block not to be selected. 

[0057] When the main WD select signal (mWd) and the 
block select signal blkZ rise, the sub-WD signal generator 4 
shoWn in FIGS. 6A and 6B logically operates these tWo 
signals. This activates the complementary sub-WD select 
signals (sWdX and sWdZ) output from the sub-WD signal 
generator 4. As shoWn in FIG. 8, the state of the activated 
sub-WD select signals is latched by the latch circuit 8 until 
a reset signal is input in accordance With input of a pre 
charge command. 

[0058] MeanWhile, by a system different from these sub 
WD select signals (sWdX and sWdZ), on the basis of the status 
signal bras0Z a logical operation is performed for the roW 
address of a memory cell to be selected by the main Word 
decoder 14 to select one main select line (mWl). Upon 
selection, the output from this main select line (mWl) 
sWitches to “L”. 

[0059] As described above, the output from the main 
select line (mWl) changes to “L” to activate the sub-WD 
select signals (sWdX and sWdZ). Consequently, the sub-Word 
decoder 5 selects a desired sub-select line (sWl), and its 
signal rises. Since the sub-select line (sWl) is selected, 
information stored in the memory cell is output from a bit 
line selected by another column address. 
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[0060] A sense ampli?er latch enable signal leX/leZ is a 
sense ampli?er control signal. The sense ampli?er activating 
circuit 23 shoWn in FIG. 7B generates a sense ampli?er 
activation signal psa/nsa. This sense ampli?er activation 
signal psa/nsa is supplied to a sense ampli?er to amplify a 
micro-potential of a bit line. This makes it possible to read 
out information stored in the memory cell. Asignal “bit line” 
indicates the output read out from the memory cell into the 
sense ampli?er. 

[0061] When the bank 10 starts reading out data, the bank 
11 receives an active command (ACT1). In response to this 
command, a status signal bras1Z rises in the bank 11. In 
response to this rise, a logical operation is performed for the 
roW address of a memory cell to be selected, and a block 
select signal blkZ corresponding to a sense ampli?er block to 
be selected and the second pulse of the main WD select 
signal (mWd) rise. 
[0062] When the main WD select signal (mWd) and the 
block select signal (blkZ) thus rise, the sub-WD signal 
generator 4 shoWn in FIGS. 6A and 6B logically operates 
these tWo signals. This activates the complementary sub 
WD select signals (sWdX and sWdZ) output from the sub-WD 
signal generator 4, as in the case of the bank 10. The state 
of the activated sub-WD select signals is latched until a reset 
signal is input. 
[0063] In this embodiment as described above, the main 
WD select signal (mWd) as the output from the main WD 
signal generator 1 is a pulse signal generated When an active 
command of any of the four banks 10 to 13 is received. Also, 
the latch circuit 8 for latching the state of the sub-WD select 
signals (sWdX and sWdZ) is inserted into the sub-WD signal 
generator 4. Consequently, the sub-WD select signals (sWdX 
and sWdZ) from each of the banks 10 to 13 can be controlled 
by the pulse-like main WD select signal (mWd) output from 
one main WD signal generator 1. Additionally, although the 
main WD select signal (mWd) is a pulse signal, the active 
state of the sub-WD select signals (sWdX and sWdZ) can be 
maintained. Accordingly, it is possible to share the main WD 
select signal (mWd) by all the banks and share the main WD 
signal generator 1 by the four banks 10 to 13 to perform bank 
independent operations. 
[0064] Since the main WD signal generator 1 is shared, the 
area occupied by this main WD signal generator 1 can be 
greatly reduced. Also, lines related to input addresses to the 
main WD signal generator 1 can be combined into one line, 
and this reduces the area occupied by the line. Furthermore, 
the driving load can be reduced because only one main WD 
signal generator 1 is necessary and the Wiring can be 
shortened. 

[0065] The main WD signal generator 1 is placed in 
substantially the center of the Whole region of the banks 10 
to 13 sharing this circuit. Therefore, the longest distance of 
a line from the driving circuit to the end can be shortened. 
Consequently, a preferable result can be obtained in respect 
of the operating speed compared to a memory in Which 
banks are continuously arranged and the main WD signal 
generator 1 is placed at the end of these banks. 

[0066] In this embodiment, the latch circuit 8 maintains 
the active state of the sub-WD select signals (sWdX and 
sWdZ). HoWever, this active state can also be maintained by 
using another circuit. Also, the main WD signal generator 1 
can be shared by any arbitrary number of banks, rather than 
by all the banks 10 to 13. 
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What is claimed is: 

1. A semiconductor memory comprising: 

a plurality of banks, each of Which includes memory cells; 
and 

a Word line drive circuit selecting one of Word lines in said 
banks in response to ?rst and second select signals 
produced in accordance With an address, 

Wherein said ?rst select signal is a pulse signal, and a state 
of said second select signal Which has changed in 
response to a state change of said ?rst select signal is 
maintained for a predetermined time in a latch circuit. 

2. The semiconductor memory according to claim 1, 
Wherein a ?rst circuit shared by said banks supplies said ?rst 
select signal to each bank. 
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3. The semiconductor memory according to claim 2, 
Wherein said ?rst circuit is disposed in substantially the 
center of the Whole region Where said banks are arranged. 

4. The semiconductor memory according to claim 1, 
Wherein said latch circuit is set in an active state by 
application of the pulse signal, and maintains the active state 
until an initiation of a pre-charge operation in said banks. 

5. The semiconductor memory according to claim 4, 
Wherein said latch circuit is formed in a second circuit for 
generating said second select signal. 

6. The semiconductor memory according to claim 4, 
Wherein said latch circuit is formed in a second circuit for 
generating said second select signal, at the corner of a sense 
ampli?er for driving a bit line connected to said memory 
cells and a Word decoder for activating said desired Word 
line in response to said second select signal. 

* * * * * 


