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MULTI-PLANE TYPE FLASH MEMORY AND 
METHODS OF CONTROLLING PROGRAM AND 

READ OPERATIONS THEREOF 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] The present application claims priority to Korean 
Patent Application No. 10-2005-0020169, ?led Mar. 10, 
2005, Which is incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to ?ash memory 
devices and speci?cally, to a multi-plain type ?ash memory 
device and method of controlling program and read opera 
tions thereof. 

[0003] Flash memory devices may be generally classi?ed 
into single-plain types and multi-plain types in accordance 
With the structural con?guration of memory cell array 
thereof. The single-plain type ?ash memory device includes 
a single plain composed of a plurality of memory cell 
blocks, While the multi-plain type ?ash memory device 
includes a plurality of plains each being composed of a 
plurality of memory cell blocks. FIG. 1 is a block diagram 
of a conventional ?ash memory device, shoWing the single 
plain type ?ash memory device. Referring to FIG. 1, the 
?ash memory device 10 has an input buffer 11, a control 
logic circuit 12, a voltage generator 13, memory cell 
blocks B1~BK, an X-decoder 14, a Y-decoder 16, and a data 
input/output circuit 17. Referring to FIG. 2, it Will be 
described about a program operation of the ?ash memory 
device shoWn in FIG. 1. FIG. 2 is a timing diagram relevant 
to a program operation of the ?ash memory device shoWn in 
FIG. 1. First, a chip enable signal CEb is disabled and a 
Write enable signal Web is toggled. Responding to the chip 
enable signal CEb and the Write enable signal Web, the 
control logic circuit 12 receives a command signal CMD1 
and an address signal ADD that are successively applied 
through the input buffer 11, and then generates a program 
command PGM, a roW address signal RADD, and a column 
address signal CADD. While this, the command signal 
CMD1 contains a page program setup code determining an 
operation mode of the ?ash memory device 10, and the 
address signal ADD corresponds to one of the pages 
included in one of the memory cell blocks B1~BK. 

[0004] The high voltage generator 13 generates bias volt 
ages in response to the program command PGM and the 
X-decoder 14 supplies the bias voltage to one of the memory 
cell blocks B1~BK in response to the roW address signal 
RADD. The page buffer 15 latches a data signal D1 received 
through the data input/ output circuit 17 and the Y-decoder 16 
and transfers the data signals D1 to bitlines (not shoWn) 
shared by the memory cell blocks B1~BK. After then, the 
control logic circuit 12 receives another command signal 
CMD2 and disables a ready/busy signal R/Bb for a prede 
termined time T. The command signal CMD2 contains a 
con?rmation code for instructing the ?ash memory to start 
a program operation therein. An external controller (not 
shoWn) receives the ready/busy signal R/Bb and identi?es 
the ?ash memory device in the state of a program operation. 
In other Words, While the ready/busy signal R/Bb is being 
disabled, the program operation is carried out for one among 
pages included in one of the memory cell blocks B1~BK. As 
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such, the program operation of the ?ash memory device 10 
is prosecuted by one page in one time. Therefore, it needs to 
repeat the aforementioned procedure in order to complete 
the program operation for all of the memory cell blocks 
B1~BK, Which causes the Whole program time to be longer 
due to an increase of the number of the memory cell blocks. 

[0005] In recent, in purpose of reducing the Whole pro 
gram time, the ?ash memory device adopts a cache program 
scheme. In the cache program scheme, a cache buffer 
preliminarily stores data to be programmed next and trans 
fers the stored data to the page buffer in the program 
operation, so that the Whole program time is shortened. 
Thus, it enhances the program speed of the ?ash memory 
device by the cache program scheme. On the other side, 
there have been recently proposed various multi-plain type 
?ash memory devices including a plurality of plains in order 
to overcome the demerits of the single-type ?ash memory 
device having smaller data throughput relatively. The multi 
plain type ?ash memory device is capable of having 
increased data throughput, but the Whole program time 
therein increases because the plural plains are programmed 
in sequence. In other Words, While one of the plains is being 
programmed in the unit of page, the rest plains are not 
programmed. Therefore, there is a problem that the Whole 
program time of the multi-plain type ?ash memory device is 
longer than the Whole program time of the single-plain ?ash 
memory device. Furthermore, there is the cumbersome that 
it is required of selecting one of the plains and generating an 
address signal by an external memory controller in addition 
to a block address in order to program data in the selected 
plain or to read data from the selected plain. And, the ?ash 
memory device needs to comprise complicated control cir 
cuits to regulate the plains each by each. 

SUMMARY OF THE INVENTION 

[0006] The present invention relates to a ?ash memory 
device and improving an operation speed and data through 
put by simultaneously conducting program and read opera 
tions for plural plains in response to a chip enable signal 
containing plural bits Without the construction of compli 
cated circuits. 

[0007] One embodiment of the present invention is 
directed to provide a method of controlling program opera 
tions in a ?ash memory device, capable of improving an 
operation speed and data throughput by simultaneously 
conducting program operations for plural plains in response 
to a chip enable signal containing plural bits Without the 
construction of complicated circuits. 

[0008] One embodiment of the present invention is 
directed also to provide a method of controlling read opera 
tions in a ?ash memory device, capable of improving an 
operation speed and data throughput by simultaneously 
conducting read operations for plural plains in response to a 
chip enable signal containing plural bits Without the con 
struction of complicated circuits. 

[0009] An aspect the present invention is to provide a ?ash 
memory device comprising: a plurality of plains each 
including a plurality of memory cell blocks; page buffers 
arranged in correspondence respectively With the plural 
plains, each latching an input data bit to be output to its 
corresponding plain or latching an output data bit to be 
received from the corresponding plain; cache buffers 
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arranged in correspondence respectively With the page bulf 
ers, each storing the input data bit or the latched output data 
bit in response to one of cache input control signals and each 
transferring the stored data bit to the page buffer or an 
external device in response to one of cache output control 
signals; and a control logic circuit generating the cache input 
and output control signals in response to command and chip 
enable signals containing plural bits. 

[0010] Another aspect of the present invention is to pro 
vide a method of controlling a program operation of a 
multi-plain type ?ash memory device. The method com 
prises the steps of: generating a program command in 
response to a command signal; storing input data bits into 
cache buffers arranged in correspondence With a plurality of 
plains; generating bias voltages for the program operation in 
response to the program command, selecting one of memory 
cell blocks of each of the plural plains ob basis of roW and 
column address signals, and applying the bias voltages to the 
selected memory cell block; and outputting data bits stored 
in the cache buffers to the plural plains. 

[0011] One embodiment of the present invention also 
provides a method of controlling a read operation of a 
multi-plain type ?ash memory device, comprising the steps 
of: generating a read command in response to a command 
signal; generating bias voltages for the read operation in 
response to the read command, selecting one of memory cell 
blocks of each of the plural plains ob basis of roW and 
column address signals, and applying the bias voltages to the 
selected memory cell block; storing output data bits of the 
plural plains simultaneously in cache buffers arranged in 
correspondence With the plural plains; and outputting data 
bits stored in the cache buffers to an external device one by 
one in sequence. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The accompanying draWings are included to pro 
vide a further understanding of the invention, and are 
incorporated in and constitute a part of this speci?cation. 
The draWings illustrate example embodiments of the present 
invention and, together With the description, serve to explain 
principles of the present invention. In the draWings: 

[0013] FIG. 1 is a block diagram of a conventional ?ash 
memory device; 

[0014] FIG. 2 is a timing diagram relevant to a program 
operation of the ?ash memory device shoWn in FIG. 1; 

[0015] FIG. 3 is a block diagram of a conventional ?ash 
memory device; 

[0016] FIG. 4 is a timing diagram relevant to a program 
operation of the ?ash memory device shoWn in FIG. 3; 

[0017] FIG. 5 is a timing diagram relevant to a read 
operation of the ?ash memory device shoWn in FIG. 3; and 

[0018] FIG. 6 is a graphic diagram comparatively illus 
trating data throughput processed by the program operation 
of the present ?ash memory device and by a program 
operation of a single-plain type ?ash memory device. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0019] Preferred embodiments of the present invention 
Will be described beloW in more detail With reference to the 
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accompanying draWings. The present invention may, hoW 
ever, be embodied in different forms and should not be 
constructed as limited to the embodiments set forth herein. 
Rather, these embodiments are provided so that this disclo 
sure Will be thorough and complete, and Will fully convey 
the scope of the invention to those skilled in the art. Like 
numerals refer to like elements throughout the speci?cation. 

[0020] FIG. 3 is a block diagram of a conventional ?ash 
memory device. Referring to FIG. 3, the ?ash memory 
device 100 is comprised of an input buffer 110, a control 
logic circuit 120, a high voltage generator 130, an X-decoder 
150, a plurality of plains PL1~PLM (M is an integer), a 
plurality of page buffers PB1~PBM (M is an integer), a 
plurality of cache buffers CB1~CBM (M is an integer), and 
a data input/output circuit 160. The input buffer 110 receives 
and an external address signal ADD or a command signal 
(one of CMD1, CMD2, and CMD3), and then transfers the 
received signal to the control logic circuit 120. The control 
logic circuit 120 receives the command signal (one among 
CMD1, CMD2, and CMD3) or the external address signal 
ADD in response to the chip enable signal CEb and control 
signals REb, Web, ALE, and CLE. Preferably, the chip 
enable signal CEb contains bits B1~BM (M is an integer). 
The control logic circuit 120 generates one of a program 
command PGM, a read command READ, and an erasure 
command ERS in response to the command signal CMD1, 
CMD2, or CMD3. Preferably, the control logic circuit 120 
generates the program command PGM in response to the 
command signal CMD1 containing a page program setup 
code (e.g., 80h). The control logic circuit 120 generates the 
read command PGM in response to the command signal 
CMD3 containing a read code (e.g., 00h or 01h). The control 
logic circuit 120 disables the ready/busy signal R/Bb for a 
predetermined time T4 (refer to FIG. 4), after generating the 
program command PGM, When receiving the command 
signal CMD2 including a con?rmation code (e.g., 10h). As 
a result, an external control unit such as a memory controller 
(not shoWn) identi?es the ?ash memory device 100 in the 
state of program operation by receiving the ready/busy 
signal R/Bb. Further, the control logic circuit 120 disables 
the ready/busy signal R/Bb for a predetermined time D2 
(refer to FIG. 5), after generating the read command READ, 
When receiving the external address signal ADD. As a result, 
an external control unit such as a memory controller (not 
shoWn) identi?es the ?ash memory device 100 in the state of 
read operation by receiving the ready/busy signal R/Bb. 
[0021] The control logic circuit 120 generates cache input 
control signals CIS1~CISM (M is an integer) and cache 
output control signals COS1~COSM (M is an integer) in 
response to the command signals CMD1 and CMD2, and the 
bits B1~BM of the chip enable signal CEb. Describing in 
more detail, the control logic circuit 120 enables the cache 
input control signals CIS1~CISM by one in sequence for the 
predetermined time T2, after generating the program com 
mand PGM in response to the command signal CMD1, When 
the bits B1~BM change to their predetermined logic values 
one by one in sequence for the predetermined time T2 (refer 
to FIG. 4). For instance, the predetermined logic value may 
be established in ‘0’. The control logic circuit 120 enables 
the cache output control signals COS1~COSM by one in 
sequence for the predetermined time T4, after generating the 
program command PGM, When the bits B1~BM change to 
the predetermined logic value simultaneously for the pre 
determined time T4. 
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[0022] The control logic circuit 120, after generating the 
read command READ in response to the command signal 
CMD3, enables the cache output control signals 
COS1~COSM at the same time While the ready/busy R/Bb 
is being disabled. Preferably, When the control logic circuit 
120 receives the command signal CMD3, the bits B1~BM 
are changed to the predetermined logic value and maintained 
therein While the ready/busy signal R/Bb is being disabled. 
The control logic circuit 120, after generating the read 
command READ, enables the cache output control signals 
COS1~COSM one by one in sequence for a predetermined 
time D3 When the bits B1~BM change into the predeter 
mined logic value one by one in sequence for the predeter 
mined time D3 (refer to D3). 

[0023] The high voltage generator 130 outputs bias volt 
ages VD, VS, and VW1~VWK (K is an integer) in response 
to the program command PGM, the read command READ, 
and the erasure command ERS. The VD is a voltage to be 
supplied to a drain selection line (not shoWn), the VS is a 
voltage to be supplied to a source selection line (not shoWn), 
and the VW1~VWK are voltages to be supplied to Wordlines 
(nor shoWn). The X-decoder 140 selects one of the memory 
cell blocks MB1~MBn included in each of the plural plains 
PL1~PLM and supplies the bias voltages VD, VS, and 
VW1~VWK to the selected memory cell block, on basis of 
the roW address signal RADD. Even not shoWn in FIG. 3, 
the X-decoder 140 decodes the roW address signal RADD to 
generate roW decoding signals, and selects one of the 
memory cell blocks MB1~MBn in each of the plural plains 
PL1~PLM on basis of the roW decoding signals. The Y-de 
coder 150 decodes the column address signal CADD to 
generate column decoding signals CDEC and outputs the 
column decoding signals CDEC to the page buffers 
PB1~PBM. 

[0024] The page buffers PB1~PBM are each arranged in 
the plains PL1~PLM, connected each to the cache buffers 
CB1~CBM. The page buffers PB1~PBM each latch input 
data Di1~DiM (M is an integer) received from the cache 
buffers CB1~CBM corresponding thereto, or select the 
bitlines (not shoWn) of their corresponding plains PL1~PLM 
partially or Wholly in response to the column decoding 
signals CDEC and then latch output data Do1~DoM (M is 
an integer) supplied from the selected bitlines. The page 
buffers PB1~PBM select the bitlines (nor shoWn) of their 
corresponding plains PL1~PLM partially or Wholly, and 
transfers their latched data to the selected bitlines or to their 
corresponding cache buffers CB1~CBM, in response to the 
column decoding signals CDEC. 

[0025] The cache buffers CB1~CBM store the input 
Di1~DiM received through the data input/output circuit 160 
or store the output data Do1~DoM received from the page 
buffers PB1~PBM, in response to the cache input control 
signals CIS1~CISM respectively. Preferably, When the 
cache input control signals CIS1~CISM are enabled, the 
cache buffers CB1~CBM store the input data Di1~DiM or 
the output data Do1~DoM, respectively. Further, the cache 
buffers CB1~CBM output the data Di1~DiM or Do1~DoM, 
stored therein, to an external device through the page buffers 
PB1~PBM or the data input/output circuit 160, in response 
to the cache output control signals COS1~COSM. Prefer 
ably, the cache bulfers CB1~CBM output their stored data 
Di1~DiM or Do1~DoM While the cache output control 
signals COS1~COSM are being enabled. 
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[0026] Then, it Will be described about the program opera 
tion of the ?ash memory device 100 With reference to FIGS. 
3 and 4. FIG. 4 is a timing diagram of signals relevant to the 
program operation of the ?ash memory device shoWn in 
FIG. 3. First, logic values of the bits B1~BM of the chip 
enable signal CEb are changed into logic ‘0’ at the initial 
time. The control signals CLE and ALE are enabled in 
sequence and the control signal WEb is toggled. The control 
logic circuit 120 receives the command signal CMDl and 
generates the program command PGM, in response to the 
control signals CLE and Web. And, the control logic circuit 
receives the external address signal ADD in response to the 
control signals ALE and WEb, and generates the roW 
address signal RADD and the column address signal CADD 
on basis of the external address signal ADD. 

[0027] After then, the logic values of the bits B1~BM are 
changed into logic ‘0’ in sequence for the predetermined 
time T2. One of the logic values of the bits B1~BM is set on 
logic ‘0’, the logic values of the rest bits are maintained in 
logic ‘1’. 

[0028] The control logic circuit 120 enables the cache 
input control signals CIS1~CISM one by one in sequence 
for the predetermined time T2 in response to the bits 
B1~BM. For instance, the control logic circuit 120 enables 
the cache input control signal ClSl for the predetermined 
time T2 When the bit B1 changes to logic ‘0’. The cache 
buffers CB1~CBM store the input data Di1~DiM one by one 
in sequence in response to the cache input control signals 
CIS1~CISM. For instance, the cache buffer CB1 stores the 
input data Di1 When the cache input control signal ClSl is 
enabled. As like the cache buffer CB1, the other cache 
buffers CB2~CBM store the input data Di2~DiM, respec 
tively, When the cache input control signals CIS2~CISM are 
enabled. After storing the input data Di1~DiM in all of the 
cache buffers CB1~CBM, the logic values of the bits 
B1~BM are simultaneously changed into logic ‘0’ for the 
predetermined time T3. Further, the control logic circuit 120 
receives the command signal CMD2 in response to the 
control signals CLE and Web, and disables the ready/busy 
signal R/Bb for the predetermined time T4 in response to the 
command signal CMD2. The logic control logic circuit 120 
enables the cache output control signals COS1~COSM at 
the same time While the bits B1~BM changes to logic ‘0’ and 
the ready/busy signal R/Bb is being disabled. Responding to 
the cache output control signals COS1~COSM, the cache 
buffers CB1~CBM output the input data Di1~DiM, that are 
stored therein, to the page buffers PB1~PBM, respectively, 
at the same time. As a result, the page buffers PB1~PBM 
latch the input data Di1~DiM, respectively. 

[0029] The high voltage generator 130 outputs bias volt 
ages VD, VS, and VW1~VWK in response to the program 
command PGM. The X-decoder 140 selects one of the 
memory cell blocks MB1~MBn included in each of the 
plains PL1~PLM, on basis of the roW address signal RADD. 
For example, When the X-decoder 140 selects the memory 
cell blocks MBls in each of the plains PL1~PLM, it supplies 
the bias voltage VD, VS, and VW1~VWM to the memory 
cell blocks MBls of the plains PL1~PLM. The Y-decoder 
150 decodes the column address signal CADD and outputs 
the column decoding signal CDEC to the page buffers 
PB1~PBM. The page buffers PB1~PBM select the bitlines 
of each of the plains PL1~PLM partially or entirely in 
response to the column decoding signal CDEC, and then 
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output the latched input data Di1~DiM to the selected 
bitlines. As a result, the pages corresponding to the roW 
address signal RADD of the memory cell blocks MBls of 
the plains PL1~PLM are programmed at the same time. 

[0030] Next, it Will be described about the read operation 
of the ?ash memory device 100 With reference to FIGS. 3 
and 5. FIG. 5 is a timing diagram of signals relevant to the 
read operation of the ?ash memory device shoWn in FIG. 3. 
Referring to FIG. 5, ?rst, logic values of the bits B1~BM of 
the chip enable signal CEb are changed into logic ‘0’ for a 
predetermined time D1 at the initial. The control signals 
CLE and ALE are enabled in sequence and the control signal 
WEb is toggled. The control logic circuit 120 receives the 
command signal CMD3 and generates the read command 
READ, in response to the control signals CLE and WEb. 
And, the control logic circuit 120 receives the external 
address signal ADD in response to the control signals ALE 
and Web, and generates the roW address signal RADD and 
the column address signal CADD on basis of the external 
address signal ADD. 

[0031] The high voltage generator 130 outputs bias volt 
ages VD, VS, and VW1~VWK in response to the read 
command READ. The X-decoder 140 selects one of the 
memory cell blocks MB1~MBn included in each of the 
plains PL1~PLM, on basis of the roW address signal RADD. 
For example, When the X-decoder 140 selects the memory 
cell blocks MB2s in each of the plains PL1~PLM, it supplies 
the bias voltage VD, VS, and VW1~VWM to the memory 
cell blocks MB2s of the plains PL1~PLM. The Y-decoder 
150 decodes the column address signal CADD and outputs 
the column decoding signal CDEC to the page buffers 
PB1~PBM. The page buffers PB1~PBM select the bitlines 
of each of the plains PL1~PLM partially or entirely in 
response to the column decoding signal CDEC, and then 
latch the output data Do1~DoM received from the selected 
bitlines. As a result, the pages buffers latch the output data 
Do1~DoM of pages corresponding to the roW address signal 
RADD of the memory cell blocks MB2s of the plains 
PL1~PLM. Thus, data of the pages corresponding to the roW 
address signal RADD of the memory cell blocks MB2s of 
the plains PL1~PLM are read at the same time. 

[0032] On the other hand, the control logic circuit 120, 
When the external address signal ADD is received, disables 
the ready/busy signal R/Bb for a predetermined time D2. 
During this, the control signal REb is toggling. The logic 
control logic circuit 120 enables the cache input control 
signals CIS1~CISM at the same time While the ready/busy 
signal R/Bb is being disabled. As a result, the page buffers 
PB1~PBM store the latched output data Do1~DoM, respec 
tively, in response to the cache input control signals 
CIS1~CISM. 

[0033] Thereafter, the logic values of the bits B1~BM are 
changed into logic ‘0’ each by each in sequence for a 
predetermined time D3. When one of the bits B1~BM is set 
on logic ‘0’, the logic values of the rest bits are maintained 
in logic ‘1’. 

[0034] The control logic circuit 120 disables the cache 
output control signals COS1~COSM one by one in sequence 
for the predetermined time D3 in response to the bits 
B1~BM. For instance, the control logic circuit 120 enables 
the cache output control signal COSl for the predetermined 
time D3 When the bit B1 changes to logic ‘0’. The cache 
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buffers CB1~CBM output the their stored output data 
Do1~DoM through the data input/output circuit 160 one by 
one in sequence in response to the cache output control 
signals COS1~COSM. As a result, the output data 
Do1~DoM are sequentially output from the data input/ 
output circuit 160 in sequence. 

[0035] FIG. 6 is a graphic diagram comparatively illus 
trating data throughput processed by the program operation 
of the present ?ash memory device and by a program 
operation of a single-plain type ?ash memory device. A 
curve A1 plots the data throughput by the program operation 
of the ?ash memory device according to the present inven 
tion. A curve A2 plots the data throughput by the program 
operation of the single-plain type ?ash memory device 
including a cache buffer. And, a curve A3 plots the data 
throughput by the program operation of the single-plain type 
?ash memory device Without the cache buffer. The curves 

A1, A2, and A3 represent the features of data throughput in 
the condition that a program time tPROG is 200 us. As 
illustrated in FIG. 6, it can be seen that the data throughput 
T1 of the ?ash memory device according to the present 
invention is much larger than the data throughputs of the 
single-plain type ?ash memory devices. In more detail, the 
folloWing Equation 1 summarizes the data throughput T1 by 
the program operation of the ?ash memory device according 
to the present invention and the data throughput T2 by the 
program operation of the single-plain type ?ash memory 
device Without the cache buffer. 

4M [Equation 1] 
T1 = —M (but, [DI/V5404 < IPROG) 

IDINS4M + [PROGSI 

Tl _ 4M 
_ M 

IDINS4M + [PROGSI 

[0036] Where, M is the Whole number of pages, tDlN is 
tWC (Write cycle time) of a page, and TPROG is a 
program time. 

[0037] As referred to Equation 1, the data throughput by 
the program operation of the ?ash memory device according 
to the present invention is larger than the data throughput T2 
by the program operation of the single-plain type ?ash 
memory device. 

[0038] As described above, the present invention is able to 
improve an operation speed and data throughput by simul 
taneously conducting program and read operations for plural 
plains in response to a chip enable signal containing plural 
bits Without the construction of complicated circuits. 

[0039] Although the present invention has been described 
in connection With the embodiment of the present invention 
illustrated in the accompanying draWings, it is not limited 
thereto. It Will be apparent to those skilled in the art that 
various substitution, modi?cations and changes may be 
thereto Without departing from the scope and spirit of the 
invention. 
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What is claimed is: 
1. A ?ash memory device comprising: 

a plurality of plains each including a plurality of memory 
cell blocks; 

a plurality page buffers, each page buffer arranged in 
correspondence With one of the plural plains, each page 
buffer latching an input data bit to be output to its 
corresponding plain or latching an output data bit to be 
received from the corresponding plain; 

a plurality of cache buffers, each cache buffer arranged in 
correspondence With one of the page buffers, each 
cache buffer storing the input data bit or the latched 
output data bit in response to one of cache input control 
signals and each cache buffer transferring the stored 
data bit to the corresponding page buffer or an external 
device in response to one of cache output control 
signals; and 

a control logic circuit generating the cache input and 
output control signals in response to command and chip 
enable signals containing plural bits. 

2. The ?ash memory device as set forth in claim 1, 
Wherein the control logic circuit generates one among a 
program command, a read command, and an erase command 
in response to the command signal, and generates roW and 
column address signals in response to an external address 
signal. 

3. The ?ash memory device as set forth in claim 1, 
Wherein the number of bits of the chip enable signal is 
identical to the number of the plains. 

4. The ?ash memory device as set forth in claim 2, further 
comprising: 

a high voltage generator generating bias voltages in 
response to one among the program voltage, the read 
command, and the erase command; 

an X-decoder selecting one of the memory cell blocks 
included in each of the plains on basis of the roW 
address signal and supplying the bias voltages to the 
selected memory cell block; and 

a Y-decoder decoding the column address signal and 
applying the column address signal to the page buffers, 

Wherein the page buffers select bitlines of corresponding 
plains partially or entirely in response to the column 
decoding signal, and output the input data bits to the 
selected bitlines or latch the output data bits received 
from the selected bitlines. 

5. The ?ash memory device as set forth in claim 2, 
Wherein the control logic circuit generates the program 
command When the command signal contains a page pro 
gram setup code, and disables a ready/busy signal for a ?rst 
predetermined time When receiving the command signal 
containing a con?rmation code after generating the program 
command. 

6. The ?ash memory device as set forth in claim 5, 
Wherein the control logic circuit, after generating the pro 
gram command, enables the cache input control signals one 
by one in sequence for a second predetermined time When 
the plural bits are changed into a predetermined logic value 
one by one in sequence for the second predetermined time, 
and enables the cache output control signals at the same time 
While the ready/busy signal is being disabled When the plural 

Sep. 14, 2006 

bits are changed into the predetermined logic value at the 
same time for the ?rst predetermined time; and 

Wherein the cache buffers stores the input data bits one by 
one in sequence When the cache input control signals 
are enabled one by one in sequence, and outputs the 
stored data bits to the page buffers at the same time 
When the cache output control signals are enabled at the 
same time. 

7. The ?ash memory device as set forth in claim 6, 
Wherein after storing the input data bits stored in the last one 
of the cache buffers, the plural bits are changed to the 
predetermined logic value at the same time for the ?rst 
predetermined time. 

8. The ?ash memory device as set forth in claim 2, 
Wherein the control logic circuit generates the read com 
mand When the command signal contains a read code, and 
disables a ready/busy signal for a ?rst predetermined time 
When the external address signal is received after generating 
the read command. 

9. The ?ash memory device as set forth in claim 8, 
Wherein the control logic circuit, after generating the read 
command, enables the cache input control signals at the 
same time While the ready/busy signal is being disabled, and 
enables the cache output control signals one by one in 
sequence for a second predetermined time When the plural 
bits are changed into a predetermined logic value one by one 
in sequence for the second predetermined time; and 

Wherein the cache buffers store the latched output data bits 
received from the page buffers When the cache input 
control signals are enabled at the same time, and output 
the stored data bits to the external device one by one in 
sequence When the cache output control signals are 
enabled one by one in sequence. 

10. The ?ash memory device as set forth in claim 9, 
Wherein the plural bits are changed into the predetermined 
logic value When the control logic circuit receives the 
command signal, being maintained in the predetermined 
logic value When the ready/busy signal is being disabled. 

11. The ?ash memory device as set forth in claim 9, 
Wherein the plural bits are changed into the predetermined 
logic value one by one in sequence for the second prede 
termined time after the latched output data bits are sequen 
tially stored in the cache buffers. 

12. A method of controlling a program operation of a 
multi-plain type ?ash memory device, the method compris 
1ng: 

generating a program command in response to a com 
mand signal; 

storing input data bits into cache buffers arranged in 
correspondence With a plurality of plains; 

generating bias voltages for the program operation in 
response to the program command; 

selecting one of memory cell blocks of each of the plural 
plains according to roW and column address signals; 

applying the bias voltages to the selected memory cell 
block; and 

outputting data bits stored in the cache buffers to the 
plural plains. 

13. The method as set forth in claim 12, Wherein the 
storing-input-data-bits step comprises: 
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enabling cache input control signals one by one in 
sequence for a predetermined time in response to a chip 
enable signal; 

storing the input data bits in a corresponding one of the 
cache buffers in response to one of the cache input 
control signals; and 

repeating the enabling-cache-input-control-signals step 
and storing-the -input-data-bits step until the input data 
bits are stored up to the last one of the cache buffers. 

14. The method as set forth in claim 13, Wherein the 
enabling step comprises: changing bits of the chip enable 
signal into a predetermined logic value one by one in 
sequence for the predetermined time after generation of the 
program command. 

15. The method as set forth in claim 13, Wherein the 
storing-input-data-bits step further comprises: changing bits 
of the chip enable signal into a predetermined logic value 
simultaneously for a predetermined time after the input data 
bits are stored up to the last one of the cache buffers. 

16. The method as set forth in claim 12, Wherein the 
outputting step comprises: 

enabling cache output control signals simultaneously, 
When bits of a chip enable signal are changed into a 
predetermined logic value simultaneously for a ?rst 
predetermined time, for a second predetermined time 
after generation of the program command; 

outputting data bits stored in the cache buffers to page 
buffers that are each coupled to at least one of the cache 
buffers and arranged in correspondence With the plural 
plains, in response to the cache output control signals; 
and 

latching the stored data bits each in the page buffers and 
outputting the latched data bits each to the plural plains. 

17. A method of controlling a read operation of a multi 
plain type ?ash memory device, the method comprising: 

generating a read command in response to a command 
signal; 

generating bias voltages for the read operation in response 
to the read command; 

selecting one of memory cell blocks of each of the plural 
plains according to roW and column address signals; 
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applying the bias voltages to the selected memory cell 
block; 

storing output data bits of the plural plains simultaneously 
in cache buffers arranged in correspondence With the 
plural plains; and 

outputting data bits stored in the cache buffers to an 
external device one by one in sequence. 

18. The method as set forth in claim 17, Wherein the step 
of storing comprises: 

latching the output data bits in page buffers arranged in 
correspondence With the plural plains; 

enabling cache input control signals at the same time 
When a ready/busy signal is disabled after generation of 
the read command; and 

storing the latched data bits simultaneously in the cache 
buffers coupled to the page buffers in response to the 
cache input control signals. 

19. The method as set forth in claim 18, Wherein the step 
of enabling comprises: changing bits of the chip enable 
signal simultaneously into a predetermined logic value When 
the read command is generated and maintaining the bits in 
the predetermined logic value While the ready/busy signal is 
being disabled. 

20. The method as set forth in claim 17, Wherein the step 
of outputting comprises: 

enabling cache output control signals one by one in 
sequence for a predetermined time in response to bits of 
a chip enable signal; 

outputting the data bit, Which is stored in corresponding 
to one of the cache buffers, to the external device in 
response to an enabled one of the cache output control 
signals; and 

repeating the enabling-cache-output-control-signals step 
and outputting step until the data bit stored in the last 
one of the cache buffers is output to the external device. 

21. The method as set forth in claim 20, Wherein the step 
of enabling further comprises: changing bits of the chip 
enable signal into a predetermined logic value one by one in 
sequence for the predetermined time after the output data 
bits are simultaneously stored in the cache buffers. 

* * * * * 


