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FLASH MEMORY DEVICE CAPABLE OF 
PREVENTING PROGRAM DISTURBANCE 
ACCORDING TO PARTIAL PROGRAMMING 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority under 35 USC § 
119 to Korean Patent Application No. 2003-24812, ?led on 
Apr. 18, 2003, the contents of Which are herein incorporated 
by reference in their entirety. 

FIELD OF THE INVENTION 

[0002] The present invention generally relates to semicon 
ductor memory devices and more speci?cally to ?ash 
memory devices. 

BACKGROUND OF THE INVENTION 

[0003] There is an increasing need for a semiconductor 
memory device capable of electrically erasing and program 
ming Without a refresh of a stored data. In addition, there is 
continual pressure to increase storage capacity and integra 
tion density of the memory device. A NAND type ?ash 
memory device is one example of a nonvolatile semicon 
ductor memory device capable of providing a high capacity 
and high integration density Without a refresh of stored data. 
Data is preserved even at poWer-oif. The ?ash memory 
device is Widely employed in electronic devices having a 
possibility that a poWer supply is interrupted suddenly (e.g., 
a portable terminal, a portable computer, etc.) 

[0004] FIG. 1 is a block diagram illustrating a conven 
tional NAND type ?ash memory device. Referring to FIG. 
1, the NAND type ?ash memory device 10 includes a 
memory cell array 20, a roW selection circuit (marked as 
“X-SEL” in the draWing) 40, and a sense and latch circuit 60 
(alternatively called a page buffer circuit). A memory cell 
array 20 includes a plurality of cell strings (or NAND 
strings) 21 each string connected to one of bit lines BLO 
BLm. The cell string 21 in each column comprises a string 
selection transistor SST as a ?rst selection transistor, a 
ground selection transistor GST as a second selection tran 
sistor, and a plurality of ?ash EEPROM cells MCn (n=0-15) 
connected in serial betWeen the selection transistors SST and 
GST. The string selection transistor SST in each column 
includes a drain connected to a corresponding bit line and a 
gate connected to a string selection line SSL. The ground 
selection transistor GST includes a source connected to a 
common source line CSL and a gate connected to a ground 
selection line GSL. Flash EEPROM cells MC15-MCO are 
connected in serial betWeen the source of the string selection 
transistor SST and the drain of the ground selection transis 
tor GST. The cells in each cell string include ?oating gate 
transistors and the control gates of the transistors are con 
nected to corresponding Word lines WL15-WLO, respec 
tively. 
[0005] The string selection line SSL, the Word lines WLO 
WL15, and the ground selection line GSL are electrically 
connected to a roW selection circuit 40 Qi-SEL). The roW 
selection circuit 40 selects one of the Word lines according 
to roW address information, and provides Word line voltages 
to the selected Word line and the non-selected Word lines as 
determined by each operation mode. For example, the roW 
selection circuit 40 provides a program voltage (e.g., 15V 

Feb. 1, 2007 

20V) to a selected Word line in a program mode, and a pass 
voltage (e.g., 10V) to non-selected Word lines. The roW 
selection circuit 40 provides a ground voltage (GND) to a 
selected Word line and a read voltage (e.g., 4.5V) to non 
selected Word lines in a read mode. The program voltage, the 
pass voltage and the read voltage are higher than a poWer 
supply voltage. The bit lines BLO-BLm disposed through the 
memory cell array 20 are electrically connected to the sense 
and latch circuit 60. The sense and latch circuit 60 senses 
data from the ?ash EEPROM cells of the Word line selected 
through the bit lines BLO-BLm in the read mode, and 
provides a poWer supply voltage (or a program-inhibited 
voltage) or a ground voltage (or a program voltage) to the bit 
lines BLO-BLm according to data to be programmed in a 
program mode. 

[0006] In a NAND type ?ash memory device, the cells not 
to be programmed (referred to as a program-inhibited cell, 
hereinafter) may be soft-programmed by a program voltage 
due to characteristics of the cell structure as Widely knoWn. 
This is called a program disturbance. The program distur 
bance of the program-inhibited cell can be prevented by 
raising a channel voltage of the cell string to Which the 
program-inhibited cell belongs, and this is called a self 
boosting scheme. The channel voltage of the cell string 
folloWs a pass voltage provided to each of the non-selected 
Word lines. As the pass voltage increases, soft-programming 
of the program-inhibited cell can be further suppressed. To 
the contrary, if the pass voltage increases, memory cells 
connected to each of the non-selected Word lines may be 
soft-programmed by a pass voltage, and this is call “a pass 
disturbance”. Therefore, the pass voltage should be deter 
mined considering the above conditions. 

[0007] Methods of restricting programming using the self 
boosting scheme fully explained above are disclosed in US. 
Pat. No. 5,677,873 entitled “METHOD OF PROGRAM 
MING FLASH EEPROM INTEGRATED CIRCUIT 
MEMORY DEVICES TO PREVENT INADVERTENT 
PROGRAMMING OF NONDESIGNATED NAND 
MEMORY CELLS THEREIN”, and in US. Pat. No. 5,991, 
202 entitled “METHOD FOR REDUCING PROGRAM 
DISTURBANCE DURING SELF-BOOSTING IN A 
NAND FLASH MMEOR ”, and incorporated herein by 
reference. 

[0008] In case of the NAND type ?ash memory device, 
memory cells of one Word line may be programmed at the 
same time. Alternatively, the memory cells in one Word line 
are divided into some parts, and respective parts of the 
memory cells may be programmed individually. This is 
called “a partial program scheme”. In the former case, the 
memory cells in an identical Word line are less affected by 
the program disturbance, While the memory cells in an 
identical Word line are much affected by the program dis 
turbance in the latter case. Assume that, for example, only 
the data to be programmed in the memory region of the bit 
lines BLO-Bli (a part marked With diagonal hash marks in 
FIG. 2) is loaded on the sense and latch circuit 60, as 
illustrated in FIG. 2. The memory cells in the region With a 
loaded data and the memory cells in the region Without 
loaded data (in Which bit lines BLi+1-BLm are arranged) are 
all connected to an identical Word line, such that the program 
voltage is provided to the identical Word line of the memory 
cells regardless of positions Where the data loaded. There 
fore, the possibility that the program-inhibited memory 
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cell(s) is (are) soft-programmed increases as the number of 
the partial program (NOP) is rising. 

[0009] This method of partial programming is often used 
to manage data in a small unit compared to a page siZe When 
the page siZe is large. For example, When using a device 
having a 2112 (2K+64)-siZed page, four-times partial pro 
grams should be ensured for a user to perform a program by 
a unit of 528 (512+16) bytes. 16 bytes of the 528 bytes are 
stored in the spare ?eld memory region (referring to FIG. 2), 
and 512 bytes are stored in the main ?eld memory region. 

[0010] Accordingly, if the number of times of partial 
program increases, the NAND type ?ash memory device 
becomes more susceptible to program disturbance. 

SUMMARY OF THE INVENTION 

[0011] Embodiments of the present invention include a 
NAND type ?ash memory device capable of preventing 
program disturbance due to partial programming. 

[0012] In some embodiments of the present invention, a 
NAND type ?ash memory device includes arrays of memory 
cells disposed along roWs and columns. The columns are 
divided into at least tWo column regions and each of the 
columns is divided into at least tWo electrically isolated 
Word lines each arranged in the column regions. The NAND 
type ?ash memory device also includes a register for latch 
ing data being programmed in the array, a gate circuit for 
transmitting programmed data to the register in response to 
column address information, a determining device for judg 
ing Which region the data loaded on the register operation 
belongs to according the column address information during 
a programming, and a selecting device for choosing one of 
the roWs in response to roW address information and for 
driving one or all of Word lines in the selected roW to a 
program voltage according to a result of judging. 

[0013] In this embodiment, When all of the data loaded on 
the register belongs to the column regions, the selecting 
device drives all the Word lines in the selected column to the 
program voltage. Alternatively, When the data loaded on the 
register belongs to any one of the column regions, the 
selecting device drives one of the Word lines in the selected 
roW to a program voltage, and the Word line driven With the 
program voltage corresponds to a column region of the 
loaded data. 

[0014] In some embodiments, the selecting device 
includes a ?rst selection circuit for driving one of the Word 
lines in the selected roW to the program voltage, Wherein the 
Word line driven With the program voltage belongs to one of 
the column regions and a second selecting circuit for driving 
one of the Word lines in the selected roW With the program 
voltage, Wherein the Word line driven With the program 
voltage belongs to the other region of the column regions. 
The determining device includes a detecting circuit for 
detecting a column region Where the data loaded on the 
register in response to a column address to select the column 
regions and generate selection signals as a result of the 
detecting and a sWitching circuit for selectively transmitting 
the program voltage to the ?rst and second selection circuits 
in response to the selection signals. 

[0015] In other embodiments, a ?ash memory device 
includes an array divided into a ?rst memory block and a 
second memory block, a ?rst roW decoder circuit for select 
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ing one of Word lines in the ?rst memory block and driving 
the selected Word line With a program voltage and the 
non-selected Word lines With a pass voltage, a second roW 
decoder circuit for selecting one of the Word line in the 
second memory block and driving the selected Word line 
With the program voltage and the non-selected Word lines 
With the pass voltage, a page bu?er circuit for latching data 
to be programmed to the array, a gate circuit for transmitting 
the data to be programmed to the page bu?er circuit in 
response to a column address, a determining circuit for 
judging to Which memory block the data loaded on the page 
bu?er circuit is programmed in response to the column 
address for selecting the ?rst and second memory blocks and 
generating selection signals as a result of judging, a driving 
signal generator circuit for outputting driving signals to be 
provided to Word lines each corresponding to the ?rst and 
second memory blocks, and a sWitching circuit for sWitching 
the driving signals With all or one of the ?rst and second 
decoder circuits in response to the selection signals from the 
determining circuit. In this case, the ?rst and second 
memory blocks each include a plurality of NAND strings, 
and each of the NAND strings includes memory cells 
connected to corresponding Word lines respectively. In addi 
tion, one of the driving signals has the program voltage and 
the rest of the driving signals have the pass voltage during 
a program operation. 

[0016] In some embodiments, the determining circuit 
includes ?rst and second ?ip-?ops, a ?rst set circuit, a ?rst 
high voltage sWitch, a second set circuit and a second high 
voltage sWitch. The ?rst and second ?ip-?ops each reset by 
a reset signal. The ?rst set circuit sets the ?rst ?ip-?op in 
response to an address signal for identifying the ?rst 
memory block during the program operation. The ?rst high 
voltage sWitch receives an output signal of the ?rst ?ip-?op 
to generate a ?rst selection signal. In this case, the ?rst 
selection signal has a high voltage during activation. The 
second set circuit sets the second ?ip-?op in response to an 
address signal for indicating the second memory block 
during the program operation. The second high voltage 
sWitch receives an output signal of the second ?ip-?op to 
generate a second selection signal. In this case, the second 
selection signal has a high voltage during activation. 

[0017] The reset signal is activated When an input com 
mand of a sequential data is introduced. The sWitching 
circuit operates in response to the ?rst and second selection 
signals and includes sWitches each corresponding to the 
driving signals. Each of the sWitches includes a ?rst deple 
tion MOS transistor for transmitting a corresponding driving 
signal to the ?rst roW decoder circuit in response to the ?rst 
selection signal, and a second depletion MOS transistor for 
transmitting a corresponding driving signal to the second 
roW decoder circuit in response to the second selection 
signal. 

[0018] In further embodiments of the present invention, 
the array further includes a spare array. The spare array is 
divided into spare memory blocks each corresponding to the 
?rst and second memory blocks, and each the spare memory 
blocks is disposed With corresponding memory blocks. The 
memory block and the spare memory block disposed in the 
same region are controlled by an identical roW decoder 
circuit. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is a block diagram illustrating a conven 
tional NAND type ?ash memory device. 

[0020] FIG. 2 illustrates a conventional method of partial 
programming. 

[0021] FIG. 3 is a block diagram illustrating a NAND type 
?ash memory device according to one embodiment of the 
present invention. 

[0022] FIG. 4 is a block diagram illustrating a NAND type 
?ash memory device according to another embodiment of 
the present invention. 

[0023] FIG. 5 is a circuit diagram illustrating a block 
decoder and a Word line sWitch block of FIG. 3 according to 
one embodiment of the present invention. 

[0024] FIG. 6 is a circuit diagram illustrating a determin 
ing circuit of FIG. 3 according to one embodiment of the 
present invention. 

[0025] FIG. 7 is a circuit diagram illustrating a sWitching 
circuit of FIG. 3 according to one embodiment of the present 
invention. 

[0026] FIG. 8 is a timing diagram illustrating a partial 
program operation of the NAND type ?ash memory device 
according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0027] The present invention Will be described more fully 
hereinafter With reference to the accompanying draWings, in 
Which exemplary embodiments of the invention are shoWn. 

[0028] FIG. 3 is a block diagram illustrating a NAND type 
?ash memory device according to one embodiment of the 
present invention. Referring to FIG. 3, the NAND type ?ash 
memory device 100 includes arrays of memory cells 
arranged along roWs and columns. According to the present 
invention, columns in the array are divided into tWo column 
regions and each roW is divided into electrically isolated 
Word lines that are disposed in the column regions, respec 
tively. For brevity, one column region is referred to as a ?rst 
memory block 110R composing a ?rst mat (or a ?rst 
memory cell array), and another column region is a second 
memory block 110L composing a second mat (or a second 
memory cell array). The ?rst and second memory blocks 
110R and 110L each include a plurality of cell strings, and 
each of the cell strings is organiZed in the same Way as 
illustrated in FIG. 1. A roW selection circuit is disposed 
betWeen the ?rst and second memory blocks 110R and 110L, 
and the roW selection circuit comprises ?rst and second 
Word line sWitch blocks 120R and 120L and a block decoder 
130. The roW selection circuit may be shared by the memory 
blocks 110R and 110L. 

[0029] Alternatively, as illustrated in FIG. 4, the roW 
selection circuit may comprise tWo roW decoder circuits 
120R, 130R and 120L, 130L each corresponding to the ?rst 
and second memory blocks 110R and 110L. Each of the 
decoder circuits may include a block decoder 130R/130L 
and a Word line sWitch block 120R/120L. Although not 
illustrated in the draWings, it is clear that spare ?eld memory 
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region may be further included in each of the memory blocks 
110R and 110L in addition to a main ?eld memory region 
(With reference to FIG. 2). 

[0030] Referring to FIG. 3 again, a string selection line 
SSL, Word lines WL15-WLO and the ground selection line 
GSL, Which are disposed in a roW direction of the ?rst 
memory block 110R, are electrically connected to the ?rst 
Word line sWitch block 120R. According to signals on a 
block Word line BLKWL, the ?rst Word line sWitch block 
120R transmits the driving signals SiR (i=0-l5) from a 
sWitching circuit 160 and driving signals SS and GS from a 
driving signal generator circuit 140 to corresponding signal 
lines SSL, WLO-WL15 and GSL, respectively. A string 
selection line SSL, Word lines WL15-WLO and a ground 
selection line GSL, Which are disposed in a roW direction of 
the second memory block 110L are electrically connected to 
a second Word line sWitch block 120L. According to signals 
on the block Word line BLKWL, the second Word line sWitch 
block 120L transmits driving signals SiL (i=0-l5) from the 
sWitching circuit 160 and the driving signals SS and GS 
from the driving signal generator circuit 140 to the corre 
sponding signal lines SSL, WLO-WL15 and GSL, respec 
tively. The block decoder 130 activates or inactivates the 
block Word line BLKWL according to roW address infor 
mation for indicating a memory block. 

[0031] The driving signal generator circuit 140 outputs the 
driving signals SS, S0-S15 and GS in response to the roW 
address information for selecting one of the Word lines 
disposed in each memory block. During a read operation, the 
selection signals SS and GS each have a poWer supply 
voltage VCC, one of the driving signals S0-S15 has the 
ground voltage, and the remaining driving signals have a 
reading voltage. During a program operation, the selection 
signal SS has the poWer supply voltage, and the selection 
signal GS has the ground voltage. In this case, one of the 
driving signals S0-S15 has a program voltage, and the rest 
have a pass voltage. The driving signal generator circuit 140 
is provided With a program voltage, a pass voltage and a read 
voltage from a high voltage generator circuit 180 as deter 
mined by the di?ferent operation modes to apply a high 
voltage to each of the driving signal Si (i=l-l5) lines. 

[0032] Referring to the embodiments of both FIG. 3 and 
FIG. 4, bit lines BLO-BLm arranged along each column 
direction of the ?rst and second memory blocks 110R and 
110L are electrically connected to the corresponding sense 
and latch circuits 170R and 170L. Each of the sense and 
latch circuits 170R and 170L senses data from the ?ash 
EEPROM cells of the Word line selected through bit lines 
BLO-BLm in a read operation mode. Each of the sense and 
latch circuits 170R and 170L latches the data to be pro 
grammed that is transferred through the gate circuit 190R or 
190L in a program operation mode, and provides the poWer 
supply voltage or the ground voltage to the bit lines BLO 
BLm according to the latched data. The sWitching circuit 
160 receives the driving signals S0-S15 from the driving 
signal generator circuit 140, and outputs ?rst driving signals 
SOR-S15R and/or second driving signals SOL-S15L in 
response to selection signals VM1 and VM2 from the 
determining circuit 150. Output signals of the sWitching 
circuit 160 have the same voltages as the voltages of the 
input signals. The determining circuit 150 outputs the selec 
tion signals VM1 and VM2 in response to the column 
address information for indicating a memory block. In this 
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case, the selection signals VM1 and VM2 are activated 
exclusively or simultaneously. For instance, the selection 
signals VM1 and VM2 are simultaneously activated during 
a read/erase operation and simultaneously or exclusively 
activated during a program operation. This operation Will be 
more fully explained herein. 

[0033] FIG. 5 illustrates embodiments of the block 
decoder and the Word line sWitch block shoWn in FIG. 3. The 
?rst Word line sWitch block 120R includes pass transistors 
SW27-SW20 each corresponding to the driving signals SS, 
S15R-SOR and GS. Gates of the pass transistors SW27 
SW20 are connected to a block Word line BLKWL in 
common. The driving signals SS, S15R-SOR and GS are 
transferred to a string selection line SSL, Word lines WL15 
WLO and a ground selection line GSL through pass transis 
tors SW27-SW20, respectively. When a read operation is 
performed, one of the driving signals S15R-SOR has a 
ground voltage and the rest have a read voltage. When a 
program operation is performed, one of the driving signals 
S15R-SOR has a program voltage and the rest have a pass 
voltage. The pass transistors SW20-SW27 in the ?rst Word 
line sWitch block 120R each comprises a high voltage 
NMOS transistor. 

[0034] A second Word line sWitch block 120L is comprised 
of pass transistors SW27-SW20 each corresponding to the 
driving signals SS, S15L-SOL and GS. Gates of the pass 
transistors SW27-SW20 are connected to a block Word line 
BLKWL in common. The driving signals SS, S15L-SOL and 
GS are transferred to the string selection line SSL, the Word 
lines WL15-WLO and the ground selection line GSL through 
the pass transistors SW27-SW20, respectively. When a read 
operation is performed, one of the driving signals S15L-SOL 
has a ground voltage and the rest have a read voltage. When 
a program operation is performed, one of the driving signals 
S15L-SOL has a program voltage and the rest have a pass 
voltage. The pass transistors SW20-SW27 in the second 
Word line sWitch block 120L each comprises a high voltage 
NMOS transistor. 

[0035] Still referring to FIG. 5, the block decoder 130 
includes NAND gates G1, G2 and G3 and NMOS transistors 
M1, M2, M3 and M4, connected as illustrated in the 
draWing. The NMOS transistors M2 and M4 are controlled 
by an output signal of the NAND gate G3, and the NMOS 
transistors M1 and M3 are controlled by control signals 
ERSen and VPRE, respectively. The control signal ERSen 
has a loW level during a program/read operation and a high 
level during an erase operation. The NMOS transistor M2 is 
used for discharging a block Word line BLKWL, and turned 
on When a control signal BLKWL is in a loW level. The 
output of NMOS transistor M4 is shared by memory blocks 
110R and 110L, and is connected betWeen string selection 
lines SSL of the memory blocks and an SSLGND node. The 
SSLGND node has a ground voltage during a program/read 
operation, and a poWer supply voltage during an erase 
operation. The control signals XDECdis and BLKWLdis are 
maintained at a high level for an interval While the data is 
programmed in a memory cell. 

[0036] FIG. 6 is a circuit diagram illustrating the deter 
mining circuit 150 of FIG. 3 according to an embodiment of 
the present invention. Referring to FIG. 6, the determining 
circuit 150 of the present invention includes inverters INV1 
and INV2, AND gates G4 and G5, NOR gates G6 and G7, 
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S-R ?ip-?ops FF1 and FF2 and high voltage sWitches 151 
and 152, each connected as illustrated in the draWing. The 
high voltage sWitches 151 and 152 each comprise a sWitch 
pump circuit, such as the sWitch pump circuit disclosed in 
the US. Pat. No. 5,861,772 entitled “CHARGE PUMP 
CIRCUIT OF NONVOLATILE SEMICONDUCTOR 
MEMOR ”. As Widely knoWn, each of the high voltage 
sWitches 151 and 152 converts a voltage level of input signal 
to a high voltage (e.g., a program voltage). 

[0037] The determining circuit 150 receives a program 
?ag signal nPGM, an address signal CAi, a reset signal RST 
and a clock signal CLK. The determining circuit 150 judges 
Which sense and latch block 170L or 170R the data to be 
programmed is loaded on, and activates selection signals 
VM1 and VM2 simultaneously or exclusively according to 
the judging. In FIG. 5, the program ?ag signals nPGM is 
activated to a loW level during a program operation and 
inactivated to a high level during an erase/read operation. 
The address signal CAi is for selecting memory blocks 110R 
and 110L. For example, When the address signal CAi is “0”, 
the memory block 110R is selected. When the address signal 
CAi is “l”, the memory block 110L is selected. A clock 
signal CLK is used for loading data to be programmed, and 
a reset signal RST is a pulse signal that is activated When a 
sequential data input command is introduced. 

[0038] In a circuit operation, the reset signal RST is 
activated as an input command of a sequential data is 
introduced. In this case, a program ?ag signal nPGM is 
maintained at a loW level. The outputs of the ?ip-?ops FF1 
and FF2 get a loW level as the reset signal RST is activated. 
That is, the selection signals VM1 and VM2 are initialiZed 
as a loW level, respectively. AfterWords, the data to be 
programmed are sequentially loaded on the sense and latch 
block(s) as the column address is incremented. In case that 
the column address signal CAi is maintained as “0” for a 
data loading interval, an output signal S of the NOR gate G6 
transitions from a high level to a loW level in synchroniza 
tion With a loW-high transition of the clock signal CLK. That 
is, the output of the ?ip-?op FF1 is activated from a loW 
level to a high level. In this case, the output of the ?ip-?op 
FF2 is maintained at a loW level, continuously. When the 
address signal CAi is maintained as “0” continuously until 
all of the data is loaded, the data to be programmed is loaded 
only on the sense and latch block 170R. In this case, only the 
selection signal VM1 is activated to high. If the address 
signal CAi changes to “1” While the data is being loaded, the 
output signal S of the NOR gate G7 transitions from a high 
level to a loW level in synchroniZation With a loW-high 
transition of the clock signal CLK. That is, outputs of the 
?ip-?op FF2 are activated from a loW level to a high level. 
In this case, the selection signals VM1 and VM2 are all 
activated to high. The activated selection signals VM1 and 
VM2 have high voltage through corresponding high voltage 
sWitches 151 and 152. 

[0039] The determining circuit 150 activates a selection 
signal VM1 When the data to be programmed is loaded only 
on the sense and latch block 170R of the memory block 
110R. The determining circuit 150 activates a selection 
signal VM2 When the data to be programmed is loaded only 
on the sense and latch block 170L of the memory block 
110L. The determining circuit 150 activates the selection 
signals VM1 and VM2 When the data to be programmed is 
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loaded on all of the sense and latch blocks 170R and 170L 
of the memory blocks 110R and 110L. 

[0040] FIG. 7 is a circuit diagram showing a switching 
circuit 160 of FIG. 3 according to an embodiment of the 
present invention. Referring to FIG. 7, The sWitching circuit 
160 receives driving signals S0-S15 outputted from the 
driving signal generator circuit 140, and generates ?rst 
driving signals SOR-S15R or second driving signals SOL 
S15L in response to selection signals VM1 and VM2 from 
the determining circuit 150. The sWitching circuit 160 
comprises depletion type MOS pass transistors 161, 162, 
163, . . . and 166. The depletion type MOS transistors 161, 

163, . . . and 165 correspond to the driving signals S0-S15, 
respectively, and the transistors are controlled by the selec 
tion signal VM1 in common. The depletion type MOS 
transistors 162, 164, . . . and 166 correspond to the driving 
signals S0-S15, respectively, and the transistors are con 
trolled by the selection signal VM2 in common. 

[0041] If the data to be programmed is loaded only on the 
sense and latch block 170R of the ?rst memory block 110R, 
the determining circuit 150 activates a selection signal VM1, 
and the output signals 80-815 of the driving signal generator 
circuit 140 generated as selection signals SOR-S15R are 
applied to the sWitch block 120R. When the data to be 
programmed is loaded only on the sense and latch block 
170L of the second memory block 110L, the determining 
circuit 150 activates the selection signal VM2, and output 
signals 80-815 of the driving signal generator circuit 140 
generated as driving signals SOL-S15L are applied to the 
sWitch block 120L. If the data to be programmed is loaded 
on all of the sense and latch blocks 170R and 170L of the 
?rst and second blocks 110R and 110L, the determining 
circuit 150 activates the selection signals VM1 and VM2 
simultaneously, and the output signals 80-815 of the driving 
signal generator circuit 140 are outputted as ?rst and second 
driving signals SOR-S15R and SOL-S15L that are applied to 
?rst and second sWitch blocks 120R and 120L. 

[0042] FIG. 8 is a timing diagram for illustrating a pro 
gram operation of a NAND type ?ash memory device. The 
program operation of the memory device according to the 
present invention Will be fully explained herein With refer 
ence to the draWings. The signals shoWn in the ?rst six lines 
of FIG. 8 are also identi?ed in the circuit of FIG. 6. 

[0043] As Widely knoWn, according to a program proce 
dure of the NAND type ?ash memory device, a sequential 
data input command is introduced and an initial column 
address and a roW (or a page) address are sequentially 
inputted. The initial column address is loaded on an internal 
address counter (not shoWn), and the internal address 
counter increases internal column addresses by one bit 
Whenever data is inputted by a predetermined unit (a byte or 
a Word unit). The data to be programmed is loaded on the 
sense and latch block(s) 170L or 170R as a page buffer 
circuit through a gate circuit as the column addresses 
increase. When all of the data is loaded, a program command 
for starting a program is inputted. The NAND type ?ash 
memory device 100 performs program operation according 
an internal algorithm knoWn in the art after the program 
command is inputted, and noti?es that the memory device is 
in a busy state to outside through a R/nB pin during the 
program operation. 
[0044] When the sequential program data command is 
inputted, the reset signal RST is activated to a pulse type. 
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When the reset signal RST transitions from a loW level to a 
high level, ?ip-?ops FF1 and FF2 of the determining circuits 
150 are initialiZed. As the ?ip-?ops FF1 and FF2 are 
initialiZed (referring to FIG. 8), the output signals VM1 and 
VM2 of the determining circuit 150 are set to a loW level. 
Then, a starting (or initial) column address CAi Where the 
data is going to be loaded is inputted, and the initial address 
counter (not shoWn) is set to an initial column address. 
Assume a column address for selecting memory blocks of 
the initial column addresses (e.g., an uppermost address 
signal) as “0”. According to this assumption, the data to be 
programmed Will be loaded on the sense and latch block 
170R of the memory block 110R. 

[0045] After a column address is inputted, the data to be 
programmed is loaded on the sense and latch block 170R 
through a column gate circuit 190R in synchronization With 
a clock signal CLK. Since the column address for selecting 
memory blocks is “0”, an output signal of the NOR gate G6 
in the determining circuit 150 transitions from a high level 
to a loW level during a loW-high transition of the clock 
signal. This makes the selection signal VM1 transition from 
a loW level to a high level. In this case, the activated 
selection signal VM1 has a high voltage through a high 
voltage sWitch 151. 

[0046] If the column address is maintained as “0” con 
tinuously until all of the data to be programmed is loaded, 
only the selection signal VM1 Will be activated. This trans 
mits the driving signals S0-S15 inputted in the sWitching 
circuit 160 only to a Word line sWitch block 120R. When the 
data loading is ended and a program command is introduced, 
a program voltage and a pass voltage Will be applied to the 
Word lines of the memory block 110R. Conversely, since the 
selection signal VM2 is not activated, a program voltage and 
a pass voltage are not applied to Word lines of the memory 
block 110L. That is, in case of a partial program, the 
program voltage and the pass voltage are applied only to the 
Word lines of a memory block corresponding to the sense 
and latch block With a loaded data to be programmed. 
Therefore, a program disturbance can be prevented (or 
relieved) according to a partial program scheme because the 
program voltage and the pass voltage are not applied to the 
Word lines in the memory block corresponding to the sense 
and latch block Without the loaded data to be programmed. 

[0047] MeanWhile, if a value of the column address for 
selecting the memory blocks varies from “0” to “1” before 
all the data to be programmed is loaded, the data to be 
programmed is loaded on the sense and latch block 170L of 
the memory block 110L through a gate circuit 190L. As the 
column address varies from “0” to “l”, the output signal of 
the NOR gate G7 in the determining circuit 150 transitions 
from a high level to a loW level in synchronization With a 
clock signal CLK. This activates the selection signal VM2 to 
high. This activation transmits the driving signal S0-S15 
inputted in the sWitching circuit 160 to a Word line sWitch 
block 120L. When the data loading is ended and a program 
command is introduced, a program voltage and a pass 
voltage Will be applied to the Word lines of the memory 
blocks 110R and 110L through a sWitching circuit 160. 
Therefore, the data loaded on the sense and latch blocks 
170R and 170L is programmed to the corresponding 
memory blocks 110R and 110L. 

[0048] Although not shoWn in the draWings, it is clear to 
those skilled in the art that the memory blocks of the present 
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invention can include a corresponding spare ?eld memory 
region. In the case that one roW is divided into tWo Word 
lines, the spare ?eld memory region Will also be divided into 
tWo regions. The divided spare ?eld memory regions each 
correspond to the corresponding memory blocks. Thus, in 
case of the NAND ?ash memory device according to the 
present invention, the memory cell array may be organiZed 
as illustrated in FIG. 2. That is, the memory block 110R 
includes one of the divided spare ?eld memory regions and 
the memory block 110L includes the other spare ?eld 
memory region. In the same Way as illustrated above, the 
Word lines of the memory block and the corresponding spare 
?eld memory region are controlled by the identical roW 
selection circuit. 

[0049] According to the present invention, a program 
voltage and a pass voltage are not applied to Word lines of 
a memory block corresponding to a sense and latch block 
Without a loaded data to be programmed, such that a 
program voltage disturbance cannot be prevented (or 
relieved) according to a partial program scheme. 

[0050] These embodiments Were described on the bases of 
the structure in Which one array is divided into only tWo 
memory blocks. HoWever, it is Well knoWn to those skilled 
in the art that the present invention can be employed in the 
structures in Which one array is divided into 4, 8 or more 
memory blocks. 

[0051] Changes can be made to the invention in light of 
the above detailed description. In general, in the following 
claims, the terms used should not be construed to limit the 
invention to the speci?c embodiments disclosed in the 
speci?cation and the claims, but should be construed to 
include all methods and devices that are in accordance With 
the claims. Accordingly, the invention is not limited by the 
disclosure, but instead its scope is to be determined by the 
folloWing claims. 

What is claimed is: 
1. A non volatile semiconductor memory device, com 

prising: 

arrays of memory cells arranged along roWs and columns, 
Wherein the columns are divided into at least tWo 
column regions; 

a register for latching data to be programmed in the array; 

a gate circuit for transmitting data to be programmed to 
the register in response to column address information; 

a determining device for judging Which column region the 
data loaded on the register belongs to, during a program 
operation; and 

a selecting device for choosing one of the roWs in 
response to roW address information, and for driving 
one or Word lines in the selected roW to a program 
voltage according to a result of judging: 

Wherein each of the columns is divided into at least tWo 
electrically isolated Word lines each arranged in the 
column regions. 

2. The device of claim 1, Wherein the determining device 
judges Which column region the data loaded on the register 
belongs to according to the column address information. 

3. The device of claim 1, Wherein When all of the data 
loaded on the register belongs to one of the column regions, 
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the selecting device drives the all of the Word lines in the 
selected column With the program voltage. 

4. The device of claim 1, Wherein When the data loaded on 
the register belongs to any one of the column regions, the 
selecting device drives one of the Word lines in the selected 
roW With the program voltage, and the Word line supplied 
With the program voltage corresponds to the column region 
With the loaded data. 

5. The device of claim 1, Wherein the selecting device 
drives all of the Word lines in the selected roW With a ground 
voltage regardless of the judging by the determining device 
during a read operation. 

6. The device of claim 1, Wherein the selecting drives all 
of the Word lines in the selected roW With a ground voltage 
regardless of the judging by the determining device during 
an erase operation. 

7. The device of claim 1, Wherein the selecting device 
comprises: 

a ?rst selecting circuit for driving one of the Word lines in 
the selected roW With the program voltage, Wherein the 
Word line driven With the program voltage belongs to 
one of the column regions; and 

a second selecting circuit for driving one of the Word lines 
in the selected roW With the program voltage, Wherein 
the Word line driven With the program voltage belongs 
to the other one of the column regions. 

8. The device of claim 7, Wherein the determining device, 
comprises: 

a detecting circuit for detecting a column region Which the 
data the register belongs to in response to a column 
address for selecting the column regions and generating 
selection signals as a result of detecting; and 

a sWitching circuit for selectively transmitting the pro 
gram voltage to the ?rst and second selecting circuits in 
response to the selection signals. 

9. The device of claim 1, Wherein a pass voltage is applied 
to Word lines of non-selected roWs in the column region 
including the Word lines of the selected Word lines provided 
With the program voltage. 

10. A ?ash memory device, comprising: 

an array divided into a ?rst memory block and a second 

memory block; 

at least tWo Word lines coupled to each memory block; 

a ?rst roW decoder circuit for selecting one of the Word 
lines of the ?rst memory block and driving the selected 
Word line With a program voltage and the non-selected 
Word lines With a pass voltage; 

a second roW decoder circuit for selecting one of the Word 
lines the of second memory block and driving the 
selected Word lines With a program voltage and the 
non-selected Word lines With a pass voltage; 

a page buffer circuit for latching data to be programmed 
to the array; a gate circuit for transmitting the data to be 
programmed to the page buffer circuit in response to a 
column address; 

a determining circuit for judging to Which memory block 
the data loaded on the page buffer circuit is pro 
grammed in response to the column address selecting at 
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least one of the ?rst and second memory blocks and 
generating selection signals as a result of judging; and 

a driving signal generator circuit for outputting driving 
signals each to be provided for corresponding Word 
lines of the ?rst and second memory blocks; and 

a sWitching circuit for sWitching the driving signals With 
all or one of the ?rst and second decoder circuits in 
response to the selection signals from the determining 
circuit; 

Wherein the ?rst and second memory blocks each include 
a plurality of NAND strings, and each of the NAND 
strings includes memory cells connected to the corre 
sponding Word lines, respectively; and 

Wherein the one of the driving signals has the program 
voltage and the rest driving signals have the pass 
voltage during a program operation. 

11. The device of claim 10, Wherein the determining 
circuit comprises: 

a ?rst ?ip-?op and a second ?ip-?op each reset by a reset 
signal; 

a ?rst set circuit for setting the ?rst ?ip-?op in response 
to an address signal input for indicating the ?rst 
memory block during the program operation; 

a ?rst high voltage sWitch for receiving an output signal 
of the ?rst ?ip-?op to generate a ?rst selection signal 
from the selection signals, Wherein the ?rst selection 
signal has a high voltage during an activation; 

a second set circuit for setting the second ?ip-?op in 
response to an address signal for indicating the second 
memory block during the program operation; and 

a second high voltage sWitch for receiving an output 
signal of the second ?ip-?op to generate a second 
selection signal of the selection signals, so that the 
second selection signal has a high voltage during an 
activation. 

12. The device of claim 11, Wherein the reset signal is 
activated When an input command of a sequential data is 
introduced. 

13. The device of claim 11, Wherein the sWitching circuit 
includes sWitches operating in response to the ?rst and 
second selection signals and each corresponding to the 
driving signals, and 

Wherein each of the sWitches includes a ?rst depletion 
MOS transistor for transmitting a corresponding driv 
ing signal to the ?rst roW decoder circuit in response to 
the ?rst selection signal, and a second depletion MOS 
transistor for transmitting a corresponding driving sig 
nal to the second roW decoder circuit in response to the 
second selection signal. 

14. The device of claim 11, Wherein the array further 
includes a spare ?eld memory region, 

Wherein the spare ?eld memory region is divided into 
spare memory blocks each corresponding to the ?rst 
and second memory blocks, and 
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Wherein each of the spare memory blocks is disposed With 
the corresponding memory block. 

15. The device of claim 14, Wherein the memory block 
and the spare memory block disposed in the same region are 
controlled by an identical roW decoder circuit. 

16. A ?ash memory device, comprising: 

an array divided into a plurality of memory blocks; 

at least tWo Word lines coupled to each memory block; 

a plurality of roW decoder circuits each corresponding to 
the memory blocks and for selecting one of the Word 
lines in the corresponding memory blocks and driving 
the selected Word line With a program voltage and the 
non-selected Word lines With a pass voltage; 

a page bulTer circuit for latching data being programmed 
in the array; 

a gate circuit for transmitting the data to be programmed 
to the page bulTer circuit in response to a column 

address; 

a determining circuit for judging to Which memory block 
the data loaded on the page bulTer circuit is pro 
grammed in response to the column address selecting a 
least one of the memory blocks and generating selec 
tion signals as a result of the judging; 

a driving signal generator circuit for generating at least 
tWo driving signals, each driving signal being provided 
to corresponding Word lines of each of the memory 
blocks, respectively, Wherein one of the driving signals 
has the program voltage and the rest of the driving 
signals have the pass voltage during a program opera 
tion; and 

a sWitching circuit for selectively sWitching the driving 
signals to the roW decoder circuits in response to the 
selection signals from the determining circuit, Wherein 
one of more of the driving signals is transmitted to one 
or more roW decoder circuits Where the data loaded on 

the page buffer circuit is programmed, 

Wherein the memory blocks each include a plurality of 
NAND strings, and each of the NAND strings includes 
memory cells each connected to a corresponding Word 
line. 

17. The device of claim 16, Wherein the array further 
includes a spare ?eld memory region, 

Wherein the spare ?eld memory region is divided into 
spare memory blocks each corresponding to one of the 
memory blocks, and 

Wherein each of the spare memory blocks is disposed With 
the corresponding memory block. 

18. The device of claim 17, Wherein the memory block 
and the spare memory block disposed in the same region are 
controlled by an identical roW decoder circuit. 


