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transistor208 and a word line is selected so that data may be read out by
means of the main bit line 202 and BACKGROUND OF THE INVENTION
sense amplifier 209 and transmitted to an output ter- minal. Field of the
Invention                        5       In Fig. 2, which shows the layout
of the mask ROM shown in Fig. 1, the region indicated by numer- This
invention relates to a read-only memory de-  ous dots indicates polysilicon
layers which are ar- vice adapted for reading out data programmed in a
rayed parallel to one another with the X-direction as memory cell and, more
particularly, to a read-only  the longitudinal direction. The region
sandwitched be- memory device having NOR type memory cells as in-  10
tween a pair of contact holes 211, 211 in the Y-direc- dicated In the
preamble of claim 1 and 29. Known  tion represents a memory block. A
diffusion region from Japan Assoc. of Applied Physics Matter, 1988,  213
where the contact hole 211 is formed is roughly Vol. 17, p. 85-86.
of a pattern in the form of a letter H. Diffusion regions 205 to 207, ...
indicate bit lines functioning as the Description of the Prior Art
15  source-drain region. The channel of the transistor of each cell is
formed in the lower portions of the word With the read-only memory device
(ROMs)        lines WI to [err]. Programming in performed by intro- adapted
forstoring a large amountof data and reading  ducing impurities into the
channel with the use of a out the stored data when necessary, a demand for
a  mask pattern 212. Gate electrodes  [err] of a se- higher degree of
integration has been raised in keep-  20  lection transistor 204 and gate
electrodes  [err] ing pace with propagation of OAequipment or electric  of
a selection transistor 203 used for bank selection computers.
are extended parallel to the word lines [err] to [err], and As a typical
structure for realizing such high inte-  are arranged on both sides of the
memory block. gration, there is known a mask ROM having a NAND      With
the above described NAND type cell, the type cell circuit construction
which has a so-called   25  memory cell driving capability is lowered when
the multi-gate structure provided with a gate electrode  number of serially
connected transistors is increased layer formed by two polysilicon layers,
and a shallow  with a view to achieving a higher degree of Integra- groove
ortrench, as disclosed forexample in "8M and  tion. 16M mask ROM Employing
Shallow Trench" in a           On the other hand, with the NOR type cell
mask monthly magazine entitled "Semiconductor World",  30   ROM, the
following layout problems are raised. October, 1987, pages 33 to 38.
The transistor channel of each cell is formed at On the other hand, there
is known a mask ROM   the lower portion of the word lines [err] to [err],
with the having a NOR type cell circuit construction which has  channel
direction being the X-direction. However, its source-drain region
constructed by a diffusion re-  with the selection transistors 203,204 for
bank selec- gion, as disclosed for example in "16 Mb ROM Design   35  tion,
the channel region is formed between the bit Using Bank Select
Architecture" in 1988 Symposium  lines 205 to 207, ... and the
substantially H-shaped on VLSL circuits, Japan Association of Applied Phys-
diffusion region 213, despite the fact that the gate ics, material, VL-7,
pages 85 to 86. Fig. 1 is a circuit  electrodes  [err]  and [err] thereof
run par- diagram from this document showing essential por-  allel to word
lines [err] to [err]. Thus the channel direc- tions of the mask ROM having
the NOR type memory  40  tion of these selection transistors is the
Y-direction. cells. With this mask ROM, each of the memory cells
Therefore, with the selection transistors 203, 204 for 200 arranged in a
matrix configuration and adapted  bank selection, the channel stop region
need to be to be selected by word lines [err] to [err] is constituted
formed between the adjoining channels in the lower by each one MOS
transistor, the source-drain region  portions of the gate electrodes
[err]  and of which is formed by a diffusion region which proves  45
[err]. Thus, while it suffices in the memory cell re- to be common bit
lines 205, 206 and 207 for each col-  gion to perform channel stop ion
implantation in align- umn. With this mask ROM, virtual grounding lines 201
ment with word lines [err] to [err], it is necessary to per- and main bit
lines 202 are formed alternately, with the  form ion implantation
separately from that for the direction normal to the extending direction of
the word  memory cell region. Since the channel stop region lines as the
longitudinal direction. These virtual  50  cannot be formed in alignment
with the polysilicon grounding lines 201 and the main bit lines 202 are
layer, it is necessary to provide a margin to take ac- wired with a shift
of one bit line one so as to be con-  count of mask deviation. The
necessity for providing nected to different columns for one and the other
of  such a margin results in limitations on the memory memory cell blocks.
Thus the same bit line may be  block side region and consequent
difficulties in im- connected to the virtual grounding line 201 or to the
55  proving the degree of integration of the memory de- main bit line 202
by alternative selection or bank se-  vice. lection of selection
transistors 203 and 204. For read-  IBM Technical Disclosure Bulletin, vol.
23, no. 6, out, a given column is selected by column selection  November
1980, pages 2250-2254 discloses a 2    
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grounded column line, but does  gration may be achieved by the aligned
formation of not suggest divisional bit/column line scheme.     the
selection means similar to that of the memory EP-A-0011835 discloses an
OR-NAND logic ar-     cells. ray which has an architecture different from
the pres-  In another aspect, the second and the third selec- ent invention
and the above mentioned prior art. It   5   tion means are formed in a
staggered relation with re- uses bit lines orthogonal to word lines but
there are  spectto the memory cells forfacilitating the wiring for four
serially connected transistors through current  layout. If necessary, the
memory device may be div- path from a bit line to ground line, which does
not use  ided into plural memory blocks and, in addition, a load virtual
ground architecture. Further, bank selecting  circuit may be provided in
the bit or column lines. architecture can not be used.                 10
With the above described read-only memory de- vice, NOR type memory cells
are formed on the sem- Object and Summary of the Invention
iconductor substrate. With a memory device accord- ing to a modification of
the present invention an im- It is an object of the present invention to
provide  purity region having an opposite conductivity type to a read-only
memory device in which the memory cell  15  that of the semiconductor
substrate is formed below driving capability may be enhanced despite the
ele-  a plurality of parallel thick insulating films formed in vated degree
of integration and in which a high degree  striped pattern on the
semiconductor substrate. A of integration may be achieved from the
viewpoint of  plurality of electrode layers extending substantially layout
orthogonally to the striped pattern of the insulating The read-only memory
device according to the   20  films are formed on thin insulating films
between the invention is specified in claim 1. A plurality of cells  thick
striped insulating films. Impurities are selective- each including a MIS
transistor having a different  ly Introduced into the substrate region
below the elec- threshold voltage in accordance with the programmed  trode
layers functioning as the gates of the MIS tran- data are arranged in a
matrix configuration to form  sistors. The electrode layers may be either
of a sin- NOR type cells. The memory device includes word  25  gle-layer
structure or a double-layer structure. lines functioning as the gates of
the MIS transistors and used in common in the cell rows and bit and col-
Brief Description of the Drawings umn lines used as sets in the cell
columns and used in common in the cells adjacent to each other in the  Fig.
1 is a circuit diagram showing essential por- extending direction of the
word lines. The bit lines and   30  tion of an example of the conventional
read-only the column lines are arrayed alternately in the extend-  memory
device. ing direction of the word lines. Thus, one of the sourc-  Fig. 2 is
a plan view showing the layout thereof. es or the drains of the MIS
transistors arrayed in each  Fig. 3 is a circuit diagram showing essential
por- cell column is used as the bit line for data read-out  tions of an
embodiment of the read-only memory de- while the otherof the sources orthe
drains of the MIS  35  vice of the present invention. transistors arrayed
in each cell column is used as the  Fig. 4 is a timing chart for
illustrating the opera- column line to which a predetermined potential is
ap-  tion of the memory device shown in Fig. 3. plied. A plurality of the
bit lines and a plurality of the  Fig. 5 is a block diagram of the memory
device column lines make up a group, and a plurality of such  shown in Fig.
3. groups are provided in the memory device in its en-  40  Fig. 6 isa
blockdiagram showingthe memory de- tirety. There are provided first
selection means for se-  vice of Fig. 3 when divided into a plurality of
memory lecting one of the groups, second selection means for  blocks.
selecting the bit line of the group and third selection  Fig. 7 is a plan
view showing the layout of the means for selecting the column line of the
group.  memory device shown in Fig. 3, wherein the elec- Since the
read-only memory device of the pres-  45  trode layer is formed by a
single-layer polysilicon lay- ent invention is provided with the NOR type
cells, the  er. memory cell driving capability is improved. The bit   Fig.
8 is a plan view similar to Fig. 7 wherein the lines and the column lines
may be connected fixedly  electrode layer is formed by a double-layer
polysili- as a result of the above described arraying of the bit  con
layer. lines and the column lines and the provision of the   50  Fig. 9 is
a plan view showing the memory cell lay- first to third selection means, so
that the second and  out of the memory device shown in Fig. 3. the third
selection means may be arrayed with a suf-   Fig. 10 is a cross-sectional
view taken along line ficient layout margin.
X-X of Fig. 9. In one aspect of the present invention, MIS tran-  Fig. 11
is a cross-sectional view taken along line sistors are used as the second
and the third selection   55   XI-XI of Fig. 9. means. With the channel
direction of these MIS tran-   Fig. 12 is a cross-sectional view taken
along line sistors being the same as the channel direction of the  XII-XII
of Fig. 9. MIS transistors of the cells, a higher degree of inte-  Fig. 13
is a cross-sectional view taken along line 3    
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In each memory cell block 1, memory cells are ar- Figs. 14 a to 14c
illustrate the steps for forming  rayed in a matrix configuration. Each
memory cell is the source-drain region of the memory transistor of
constituted by a n-channel MOS transistor. The the memory device shown in
Fig. 3.                  threshold value of each MOS transistor is
selectively Figs. 15a to 15c illustrate the steps for forming   5
adjusted or programmed to a high threshold voltage the electrode layers of
the memory transistor.      or a low threshold voltage as a function of the
pro- Fig. 16 is a circuit diagram showing essential por-  grammed data. The
gate electrodes of these MOS tions of a modification of the read-only
memory de-  transistors are word lines [err] to [err] which are extend-
vice according to the present invention.            ed with the horizontal
direction in the drawing as the Fig. 17 is a circuit diagram showing
essential por-  10  longitudinal direction, and are shared in common by
tions of a further modification of the read-only mem-  the MOS transistors
of each row. One of the source ory device according to the present
invention.      or drain regions of the MOS transistor of each cell is Fig.
18 is a timing chart for illustrating the oper-  the bit line   [err] or
[err], while the other of the ation of the memory device shown in Fig. 17.
source or drain regions is the column line   [err] Fig. 19 is a plan view
showing the layout of a col-  15  or [err]. These bit and column lines are
extended with umn selection circuit of the memory device shown in  the
direction normal to the word lines [err] to [err] as the Fig. 3.
longitudinal direction. These bit and column lines are shared in common by
the MOS transistors lying along DETAILED DESCRIPTION OF THE PREFERRED
the extension of the word lines. Thus the bit lines [err], EMBODIMENTS
20    [err] and [err] and the column lines   [err] and C22 are arrayed
alternately along the line of extension First Embodiment
of the word lines in such a manner that the bit line B12 is followed by the
column line [err], which is the fol- The present embodiment is an example
of a read-  lowed by bit line [err], and so forth, with the column only
memory (ROM) device having memory cells ar-  25  lines and the bit lines
being arrayed alternately. rayed in a matrix, wherein source-drain regions
of     At one end of the memory cell block 1, there are MOS transistors of
the memory cells are bit and col-  provided MOS transistors T1, T2, T3 and
T4 as second umn lines which are arranged alternately. Impurities
selection means for alternatively connecting the bit are selectively
introduced by ion implantation into  lines   [err] and [err] to the main
bit lines  [err] channel regions of the MOS transistors of the mem-  30
and B3. That is, the bit line [err] is connected via MOS ory cells for
programming the transistors.         transistor [err] to the main bit line
B1, the bit line [err] is connected via MOS transistor T2 to the main bit
line Overall General Arrangement (Fig. 5)                B2, the bit line
B22 is connected via MOS transistor T3 to the main bit line B2 and the bit
line B31 is connected The ROM of the present embodiment has an   35  via
MOS transistor [err] to the bit line [err]. Thus, each overall general
construction as shown in Fig. 5. Thus  main bit line is electrically
connected to one of paired the ROM has a cell array4 made up of a large
number  bit lines by the MOS transistor as the second selec- of memory
cells in a matrix configuration and a row  tion means. Each of the MOS
transistors [err] and T3 decoder 6 and a column decoder 7 for selecting the
has its gate electrode as a selection line WBS, while rows and columns in
the cell array 4, respectively.  40  each of the MOS transistors T2 and T4
has its gate Signals are transmitted via rowdecoder6 and column  electrode
as a selection line WBS. The signals sup- decoder 7 from an address buffer
5. These signals   plied to the selection line WBS and the selection line
from the address buffer 5 are derived from address  WBS are in anti phase
to each other. Thus, when the signalsA from outside. Date from the cell
array4 are  selection line WBS is at a high level, the main bit line
amplified via column decoder 7 by a sense amplifier  45   B2, for example,
is connected via MOS transistor T2 8so as to be transmitted to an output
buffer 9. An out-  to bit line [err]. Conversely, when the selection line
put buffer [err] is taken out to outside from output  WBS is at a high
level, the same main bit line B2 is buffer 9.
connected via MOS transistor T3 to bit line [err]. The operation for the
other main bit lines is similar to that Cell Array Arrangement (Fig. 3)
50  described above. Atthe other end of the memory cell block 1, there The
arrangement of a cell array section of the  are provided MOS transistors
[err]  and [err] as ROM of the present embodiment is explained by re-
third selection means. These MOS transistors  [err], ferring to Fig. 3.
Meanwhile, Fig. 3 shows only a por-  [err]  and [err] are used as switches
for electrically con- tion ofaunitstructurewhich is repeated in the extend-
55   necting the main column lines [err] and C2 to column ing direction
ofthe word lines. The numberof the word  lines   [err] and [err]. Thus the
main column line lines, which in Fig. 3 is four for convenience sake, is
[err] is connected to column line [err] by means of MOS eight or more, as
will be explained subsequently.  transistor [err], while being connected to
column line 4    
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transistor [err]. The main column  [err] and [err], at the same time that
the main bit lines as- line C2 is connected to column line C21 by means of
soclated with the main column lines are selected. MOS transistor [err],
while being connected to column  However, the main bit line mayalso be
selected bythe line C22 by means of MOS transistor T9. Similar elec-
signals [err] and [err]. With the present embodiment, trical connections
are made for the remaining main   5   each group is constituted by two
column lines and column lines. Of the MOS transistors, functioning as
three bit lines. When assumed that only the signal [err] the third
selection means, each of the MOS transis-  is set to a high level, so that
the column associated tors [err] and [err] has its gate electrode as
selection line  with the signal [err], is selected, while the second and
WCS, while each of the MOS transistors  [err] and T9  third selection means
are as yet not in operation, the has Its gate electrode as selection line
WCS.  10  cells orcolumnsthat may possibly be selected are the The signal
supplied to selection lineWCS is in an-  cells on both sides of the column
lines C11 and [err], tiphase with respectto the signal supplied toselection
such that only the cells within the group may be read line WCS. Thus, when
the selection line WCS is at a  out. Alternative selection of the bit and
column lines high level, MOS transistors [err] and [err] are turned on,
within the group is performed by the second and third so that the main
column line [err] Is electrically connect-  15  selection means. ed to the
column line [err], at the same time that the  Amore specific construction
ofthe column selec- main column line C2 Is electrically connected to the
tion circuit 2 is hereinafter explained. The main bit line column line
[err]. Conversely, when the selection line  [err] is connected to a data
bus line by means of a MOS WCS is at the high level, MOS transistors T7 and
[err]  transistor [err] and another MOS transistor, not shown. are turned
on, so that the main column line [err] is elec-  20  The main bit line B2
is connected to the data bus line trically connected to the column line
[err], at the same  by means of MOS transistors [err] and [err], while the
time that the main column line C2 is electrically con-  main bit line [err]
is connected to the data bus line by nected to the column line [err].
means of the MOS transistor [err] and another MOS The main bit lines  [err]
and [err] and the main col-  transistor, notshown. The main column line
[err] is con- umn lines [err] and [err], alternatively connected to the bit
25  nected to a grounding line by means of MOS transis- lines or to the
column lines as a function of signals  tors [err] and [err], while the main
column line C2 is con- supplied to the selection lines, are extended across
nected to a grounding line by means of MOS transis- the memory cell block I
in a direction orthogonal to  tors [err] and [err]. The gates of the MOS
transistors T10 the word line direction. To one ends of the main bit  and
[err] are connected to an outputterminal of anAND lines [err] and [err] and
the main column lines [err] and   30  circuit 21, the gates of the MOS
transistors [err] and [err] C2 is connected a load circuit 3 constructed by
load  are connected to an output terminal of an AND circuit transistors
[err] to [err]. These load transistors [err] to T22  22, the gates of the
MOS transistors T14 and [err] are are connected to the main bit lines [err]
to [err] and to the  connected to an output terminal of an AND circuit 23
main column lines [err] and [err], respectively. A source  and the gates of
the MOS transistors [err] and [err] are voltage Vcc is applied to these
main bit lines [err] to [err]  35  connected to an output terminal of an
AND circuit 24. and to main column lines [err] and C2 by way of the as-
These AND circuits 21 to 24 are two-input gates to sociated load
transistors    [err] and T22. The  one of which the signals [err] orY2 are
entered. ToAND gate electrodes of the load transistors   [err],  circuit 21
are entered the signal [err] and a logical prod- [err] and T22 are
connected in common and are sup-   uct of the signals on selection lines
WBS and WCS. plied with an impedance controlling signal [err].  40  To the
AND circuit 22 are entered the signal [err] and a On the side of the memory
cell block 1 opposite  logical product of the signals on selection lines
WBS to the load circuit 3, there is provided a column selec-  and WCS. To
the AND circuit23 are entered the signal tion circuit 2 as first selection
means. This column se-  Y2 and a logical product of the signals on
selection lection circuit 2selects a given row of the memory cell  lines
WBS and WCS. To the AND circuit 24 are en- block on the group-by-group
basis in dependence   45  tered the signal [err] and a logical sum of the
signals on upon signals [err] and Y2from the column decoder. That
selection lines WBS and WCS. Thus it is only when is, while the main column
line is selected by the sig-  both the signal on the selection lines WBS
and WCS nals [err] and [err], it is the operation of the MOS transis-  are
at high level that the outputs of the AND circuits tors   [err] or [err] as
third selection means which  21, 23 are at a high level and otherwise it is
the out- decides to which column line the selected main col-  so  puts of
the AND circuits 22,24 that are at a high level. umn line is to be
connected. Also, while the main bit line of the two main bit lines
according to the present  Description of the Read-out Operation (Fig. 3 and
4) embodiment is selected by the signal [err] and [err], it is the
operation of the MOS transistors [err] to T4 as sec-  The read-out
operation of a read-only memory of ond selection means which decides to
which bit line  55  the present embodiment shown in Fig. 3 will be ex- the
selected main bit line is to be connected. With the  plained by referring
to Fig. 4. column selection circuit 2 of the present embodiment,  Referring
to Fig. 4, the signal [err] is Initially the main column line is mainly
selected by the signals  changed from the low (L) level to the high (H)
level, 5    



9                   EP 0 424 964 B1                 10 the impedances of
the load transistors   [err],  When the selected memory transistor [err]
has a [err] and T22 of the load circuit 3 are at predetermined  high
threshold voltage by programming by selective levels and the main bit line
[err] and [err] and the main  Impurity ion implantation, memory transistor
[err] is not column lines [err] and C2 in the non-selected state are
turned on, without the potential at the bit line [err] not raised to the
side of the source voltage Vcc.  5   being lowered. When the memory
transistor [err] has The operation will be explained for the case in  a low
threshold voltage, the potential at the word line which the memory
transistors [err] to M7 of the first row  [err] is turned on from the
potential word line [err], with are read out sequentially. The potential on
the word  the potential at the main bit line [err] being lowered. As line
[err] is raised from the "L" level to the "H" level. This  a result, the
potential atthe main bitline [err] Is lowered, selects the word line [err]
of the first row. The potential  10   with the potential at the data bus
line being also low- of the remaining word lines W2 to W4 is at or changed
ered. Hence, the potential at the data bus line is to the "L" level, thus
being set to the non-selected  changed by the threshold voltage of the
memory tran- state. On the other hand, only the signal [err] is raised
sistor [err], and the output signal [err] may be obtained from the "L"
level to the "H" level , responsive to the  by detecting and amplifying the
potential change on signal from the column decoder, the remain signal,  15
the data bus line by a sense amplifier. such as the signal Y2, remaining at
the "L" level. Thus,  After the data of the transistor [err] is read out,
the only the AND circuits 21 and 22, supplied with the sig-  selection line
WBS is changed from "L" level to "H" nal [err], are enabled, while the
remaining circuits, such  level. The output of the AND circuit 21 selected
to the as the remaining AND circuits 23 and 24, are inacti-  signal [err]
goes low and, conversely, the output of the vated. With the rising of the
signal [err], signals are sup-  20  AND circuit 22 goes high. As a result,
MOS transistor plied on the selection lines WBS and WCS foractivat-  [err]
Is turned off and the main bit line [err] is electrically ing the second
and third selection means. The selec-  isolated from data bus line. The
main column line [err] tion line WBS in first set to "L" level, while the
selec-  is electrically connected to the grounding line by tion line WCS is
also set to "L" level. Thus the selec-  means of the MOS transistor [err]
instead of being con- tion lines WBS, WCS are both set to "H" level. As a
25  nected via MOS transistor [err] to the grounding line. result, only the
output of the AND circuit 21, to which  The MOS transistor [err] is turned
on and the main bit the logical product ofthe selection line WBS and WCS
line B2 is now connected electrically to the data bus is entered, is at H"
level, whereas the outputs of the  line by means of MOS transistor [err].
Since the selec- remaining AND circuits 22 to 24 are at "L" level.  tion
line WCS remains at the "L" level, the main col- With the AND circuit 21
being at "H" level, the   30  umn line [err] is connected to column line
C11 by means MOS transistors [err] and [err] are turned on, while the  of
MOS transistor [err]. Since the selection line WBS is MOS transistors [err]
to [err], driven by the remaining  switched from "L" level to "H" level,
MOS transistor [err] AND circuits 21 to 24, remain in the off state. In
this  is turned on, while MOS transistor T3 remains off. manner, MOS
transistors [err] and [err] are turned on,  Thus the main bit line B2 is
alternatively connected to with the main bit line [err] being electrically
connected   35  bit line [err] by means of MOS transistor T2. With the to
the data bus line by means of MOS transistor [err].  bit line [err] and the
column line [err] selected in this Simultaneously, the main column line
[err] electrically  manner, the memory transistor M2 of the row pertain-
connected to the grounding line by means of the MOS  ing to the same word
line [err] has been selected. The transistor [err] for functioning as the
virtual grounding  bit line [err] is changed in accordance with program-
line. With the main column line [err] being thus connect-  40  med data
similarly to the memory transistor [err] and ed to the grounding line, the
potential at the main col-  such change is demonstrated on the data bus
line by umn line [err] is lowered.                            way of main
bit line B2. Simultaneously, since the selection lines WBS      During the
next cycle, in order to selecting the and WCS are both at the "H" level,
the MOS transis-  memory transistor M3, the potential at the selection tors
[err] and [err] of the second selection means are  45  line WCS is switched
from "L" level to "H" level. The turned on and the MOS transistors [err]
and [err] as the  MOS transistor [err] connected to the main bit line [err]
is third selection means are turned on. The remaining  turned off, while
the MOS transistor T7 is turned on, MOS transistors [err] and [err] of the
second  with the output of the AND circuit 22 remaining at the and third
selection means remain in the off state.  "H" level. As a result, the
column line connected elec- Since only the main bit line [err] and the main
column   50  trically to the main column line [err] is changed from col-
line [err] are activated, as described above, the main bit  umn line [err]
to column line [err], thus the memory tran- line [err] is alternatively
connected to the bit line [err] by  sistor [err] being now selected. The
bit line [err] is means of the MOS transistor [err], while the main col-
changed in accordance with programmed data simi- umn line [err] is
alternatively connected to the column  larly to the memory transistor [err]
and such change is line [err] by means of MOS transistor [err]. Of the word
55   demonstrated on the data bus line by way of main bit lines, only the
word line [err] is in the on state. Hence,  line B2. only the memory
transistor [err] has been selected at    During the next cycle, the
potential at the selec- this stage.
tion line WBS is lowered from "H" level to "L" level. As 6    
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transistor T2 is turned off, while MOS  by selection lines WBS[err] to
WBS[err], WBS[err] to transistor [err] is turned on. The bit line connected
elec-  WBS[err], and MOS transistors, as third selection trically to main
bit line B2 is switched to bitline [err]. The  means, which are controlled
by selection lines main column line [err] is already grounded and electri-
WCS[err] to WCS[err], WCS[err] to WCS[err]. With the cally connected by MOS
transistor [err] to column line   5   memory device thus divide into memory
cell blocks, C12, so that memory transistor M4 sandwitched be-  the column
and bit lines, not shown, in the cell blocks tween the column line [err]
and the bitline B22 is elected   [err], ..., [err], are shortened in length
in a direc- Similarly, data are read into data bus line by way of  tion
normal to the extending direction of the word main bit line [err].
lines. This reduces the values of the resistances or After reading out the
data of memory transistor  10  parasitic capacitances to enable a high
speed opera- M4, signal [err] rises, while signal Y2 falls, as shown in
tion, while providing an advantage when the bit lines Fig. 4 so that the
column selection circuit 2 as the first  and the column lines are formed as
diffusion regions. selection means has selected the next group. With
With the above described n number of the cell the potentials at the
selection lines WBS and WCS  blocks  [err], ..., [err], main bit lines
[err] to [err] are both setto "L" level, the potentials at signal lines WBS
15  provided in common and are formed in the same di- and WCS are at "H"
level, so that the output of AND  rection as that in which the bit lines
are formed. With circuit 23 Is at "H" level. Atthis time, the outputs of
the  the n number of the cell blocks  [err], ... [err], the remaining AND
circuits 21, 22 and 24 are at "L" level.  main column lines [err] to [err]
are provided and arrayed With the output of the AND circuit 23 at the "H"
level,  parallel to the main bit line. The main bit lines [err] to [err]
MOS transistors T14 and [err] are turned on, as a result  20  and the main
column lines [err] to Cm are arrayed alter- of which the main bit line B2
and the main column line  nately in the extending direction of the word
lines. C2 have been selected. Since the potential at the sig-  A load
circuit 30 is provided at the end of the cell nal line WBS is at "H" level,
MOS transistorT3 is also  block [err] in the direction normal to the
extending di- selected, such that the main signal line B2 is connect-
rection of the cell block [err]. To this load circuit 30 is ed to bit line
B22 by way of MOS transistor [err]. On the   25  supplied a signal [err]
for controlling the impedance of other hand, since the potential at signal
line WCS is  the MOS transistor constituting the load circuit 30. at "H"
level, MOS transistor [err] is turned on, such that  Besides this signal
[err], a signal [err] may also be provid- column line [err] is electrically
connected to main col-  ed, as in an embodimentwhich will be explained sub-
umn line C2. With the column line C21 and the bit line  sequently. With the
main bit lines [err] to [err] and the B22 being in use, memory transistor
[err] has been se-  30   main column lines [err] to Cm thus used in common
in lected.                                            each of the cell
blocks  [err], ..., [err], the load cir- Then, with only the signal Y2
remaining at "H" lev-  cuit 30 may be arranged at the end of the cell
blocks el, the potentials at the selection lines WBS and WCS  in their
entirety for realizing the reduced area occu- are changed sequentially, in
the same way as when  pied by memory cells and the high degree of integra-
the signal [err] is at "H level, so that the memory tran-  35  tion of the
memory device. sistors  [err] and so forth are selected sequentially.  A
column selection circuit 20 is provided at the After termination of the
cycle of the signal Y2, the  end of the cell block [err] in a direction
normal to the group-selecting signals [err], ... proceed sequential-
extending direction of the word lines. Control signals ly. When the last
column is reached, the potential at  WBS, WCS as well as column selection
signals [err] to word line [err] is lowered, while the potential at word
40  [err] from column decoder are supplied to the column line W2 is raised.
The memory transistors are select-  selection circuit 20. By these signals,
each one main ed similarly sequentially to read out data into the data
column line and main bit line are selected as a group bus line.
to perform the above described read-out operation. With the main bit lines
[err] to [err] and the main column Divided Memory Construction (Fig. 6)
45  lines [err] to [err] thus used in common in the cell blocks [err], ...,
[err], the column selection circuit 20 The ROM of the present embodiment
may be div-  may be arrayed at the terminal end of the cell blocks ided
into memory cell blocks as shown in Fig. 6. Al-  in their entirety, as in
the case of the load circuit 30, though eight word lines are herein
employed, there is  for realizing reduction in the area occupied by mem-
not basic difference from the ROM of Fig. 3.  50  ory cells and the high
degree of integration of the The ROM shown in Fig. 6 has an n number of
cell  memory device. blocks  [err], ..., [err] in a direction normal to the
extending direction of the word lines. Each cell block  Layout for the Case
the Electrode Layer is a single [err], ..., [err] has a number of lines
employed  Polysilicon Layer (Fig. 7) permanently as alternate column lines
and bit lines,  55 and a number of memory transistors arrayed in a ma-
Then, referring to Fig. 7, the layout for the case trix configuration. Thus
there are provided MOS tran-  in which the electrode layer Is formed as a
single poly- sistors as second control means, which are controlled  silicon
layer is explained. Meanwhile, the layout of 7    
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view for simplifying the description.  the use of a mask pattern 43 shown
by a broken line In practice, the layout is a continuous repetition of the
in Fig. 7. Thus the selection transistor for the column pattern shown
therein In the X- and Y-directions.  lines [err] and [err] is the MOS
transistor formed in the As shown in Fig. 7, a plurality of polysilicon
layers shown by dotted areas are formed on the silicon sub-   5   selection
lines [err], whereas the selection tran- strate 41 for extending in the
X-direction. In this lay-  sistor for the column lines [err] and [err] is
the MOS out, the area between a pair of contact holes 42, 42
transistorformed in theselection lines WCS[err]. Since arrayed in the
Y-direction represents one cell unit  the channel direction of these MOS
transistors within which selection lines [err] and  [err],  10  formed in
the selection lines [err] and [err] is the same as the channel direction of
the memory eight word lines [err] to [err] and selection lines [err]
transistors, channel stop regions may be easily [err] and WCS.[err] are
formed as bands or stripes each  formed in a self-aligned manner as in the
case of the formed by a polysilicon layer. These lines are spaced  word
lines [err] to [err] to reduce the area occupied by apart from each other
by a predetermined distance   15   memorycells orto achieve a higherdegree
of integra- and ion implantation is performed in a self-aligned  tion of
the memory device. manner to form channel stop regions.
The bit lines are also formed so that the channel The patterns of bit lines
[err] and [err] and  direction of the selection transistors in the X-direc-
column lines   [err] and [err] are formed with the  tion. Thus the bitlines
B12 and B22 areformed from the Y-direction as the longitudinal direction,
as shown by   20  lower end of the word line [err] as far as the lower end
solid lines in the drawings. These bit lines   [err]  of the selection line
WBS.[err], while the terminal end and B22 and the column lines   [err]  and
[err] are  45 of the second selection means does not reach the ofthe
striped patterns and are constituted by impurity diffusion regions formed
at the bottom of the thick ox-  lower end of the selection line  [err].
Thus the ide film (LOCOS). The thick oxide film is not shown   25
perimetral portion of the contact hole 42 may be ex- in the drawing. These
bit lines   [err] and B22  tendedonthelineof extensions of the bitlines
B12and and the column lines   [err] and [err] are formed  [err]. On the
other hand, the bit lines [err] and [err] are by impurity diffusion regions
formed at the lower side  formed in the range extending from the lower end
of of the thick oxide film on the surface of the silicon  the word line
[err] as far as the lower end of the selec- substrate 41 and hence are used
as the source and   30  tion line WBS[err], such that the selection line
drain regions of the memory transistors. These bit lines   [err] and [err]
and the column lines [err],  the gate of the selection MOS transistor. The
region In the cell block in order that the MOS transistors and  60 between
the bit lines [err] and the impurity dif- fusion region extended from the
contact hole 42 con- the memory transistors functioning as the second   35
necting to main bit lines [err] is formed as a channel and third selection
means may be in the same chan-  stop region with the use of the mask
pattern 43. The nel direction.                                     impurity
diffusion region is extended in the Y-direc- That is, the column lines
[err], areformed from  tion on the lines of extension of the column lines
[err] the lower end of the word line [err] as far as the lower  and C12 and
has its terminal portion 46 lying across end of the selection line
WCS[err], while the end 47 of  40 the third selection means does not reach
the lower  the two selection lines  [err] and WBS[err]. Thus end of the
selection line WCS[err]. Thus the perimeter  the main bit lines [err] and
[err] are alternatively connect- of the contact hole 42 may be extended to
an extend-  ed to the bit lines, such that these main bit lines are ed
position on the column lines [err] and [err]. The col- umn lines [err] and
[err] areformed in a range extending   45   connected via selection line
[err] to bit lines [err] from the lowerend of the word line [err] to the
lowerend  and B21, while being connected via selection line of the
selection line WCS.[err]. The impurity diffusion  WBS[err] to bit lines
[err] and [err]. As in the column lines, region extending from contact hole
42 with the main  the channel direction is the same as the direction of
column lines [err] and [err] is extended in the Y-direction  the word lines
[err] to [err], which is advantageousforre- on a line of extension of the
bit line and has a terminal  50  ducing the area occupied by the memory
cells. point 48 extending from the contact hole 42 beyond    The mask
pattern 43 may be used simultaneous- ly as mask44 for programmed ion
implantation which the selection line [err]. Into a region 49 between  is
designed for inhibiting channel formation in each the column lines [err]
and [err] and the impurity diffu-  memory transistor. This result in a more
simplified sion region at the lower end of the selection line  55
operating process and reduced turn around time (TAT). [err] extending from
the contact hole 42 are im-   The main bit lines [err] and [err] are
aluminum wiring planted channel formation inhibiting Impurities with
layers extended in the Y-direction. The main column 8    15
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lines [err] and [err] are similarly aluminum wiring layers  tion is shorter
than in the case of the single layer con- also extended in the Y-direction.
These main bit lines  struction. [err] and [err] and the main column lines
[err] and [err] are of    Within the cell block, bit lines   [err] and
[err] a striped pattern and extended parallel to each other  and column
lines are formed in striped pattern paral- so as to connect to the Impurity
diffusion region   5   lel to one another with the Y-direction as the
longitu- formed on the surface of the silicon substrate 41 in  dinal
direction. The patterns of these bit lines  [err], the region of the
contact hole 42. With the read-only  B21 and B22 and the column lines
[err] and [err] memory of the present embodiment, the contact hole  are
formed by impurity diffusion regions formed at 42forthe main bit lines
[err] and [err] and the contact hole  the lower end of the thick oxide film
(LOCOS). This 42 for the main column lines [err] and [err] are formed in
10  thick oxide film is not shown in the drawing. The bit a staggered
relation in theY-direction of the cell block.  lines   [err] and [err] and
the column lines [err], Thus the contact holes 42 are not adjacent to each
[err] and [err] function as the source and drain re- other in the
X-direction, which is advantageousforcir-  gions of the memory transistors.
the channel direc- cuit integration.                                   tion
of the memory transistors of these bit lines [err], 15   [err] and [err]
and the column lines   [err] and Layout for the Case in which the Electrode
Layer is  [err] is the same as that of the MOS transistors func- formed as
two polysilicon layers (Fig. 8)           tioning as the second and third
selection means. The column lines   [err] and [err] are formed Referring
now to Fig. 8, the layout for the case in  by patterns beginning atthe
lowerend of theword line which the electrode layer is formed as the two
poly-  20  [err]. The terminal ends 57 of the column lines [err] and
silicon layers, is explained. Meanwhile, the layout  [err] extend to the
lower end of the selection line shown in Fig. 8 is a continuous repetition
of the pat- tern shown therein in the Y- and X-direction, as in the  [err]
, whereas the column lines [err] and [err] ex- case of Fig. 7.
tend to the lowers end of the selection line WCS.[err]. The ROM of the
present embodiment, having   25   The impurity diffusion region, connecting
to the con- these two polysilicon layers as the electrode layers,  tact
hole 52, is extended over the selection line in the is of a striped pattern
in which, as shown in Fig. 8, the  Y-direction on the line of extension of
the bit line for first polysilicon electrode layer and a second polysi-
functioning as one source drain region of the MOS licon electrode layer are
formed on a silicon substrate  transistor. Thus the selection transistor
ofthe column 51 in the X-direction. The selection lines WBS[err],  30
lines [err]  is the MOS transistor formed on the se- WCS[err] and WCS[err]
and the word lines W2, W4, [err] and [err] are formed from the first
polysilicon lay-  lection line  [err], whereas the selection transis- tor
of the column lines C02 and [err] is the MOS tran- er, while the selection
line  [err]  and    sistorformed on the selection line WCS[err]. For form-
35  ing these selection transistors, ion implantation for in- [err] and the
word lines   [err] and [err] are  hibiting channel formation is performed
into regions formed from the second polysilicon layer. The hori-  591 and
592 using mask patterns 531 and 532. These zontal distance between the
first and second polysi-  mask patterns may be formed by the same process
licon layers, functioning as the selection lines, is that  as used for
programming for the lower portions of the formed solely by the thin
interlayer insulating film,  40  first and second polysilicon layers. Since
the channel such that the polysilicon layers are arrayed with an in-
direction of the MOS transistor formed in each of terstice therebetween
which is so narrow that the ter- minal portions thereof in the Y-direction
overlap with  these selection lines WCS.[err] and [err]  is the each other.
The word lines [err] to [err] is arrayed with a  same as that of the memory
transistor, channel stop narrow interstice in the Y-direction by taking
advan-  45  regions can be easily formed in a self-alignment man- tage of
the properties of the two polysilicon layers. Ion  ner, as in the case of
the word lines [err] to [err], with a implantation for transistor
programming Is performed  marked advantage in reduction of the area
occupied for these word lines [err] to [err] using mask patterns   by the
cells or higher integration of the memory de- 541 and 542. This ion
implantation may be performed  vice. in self alignment which is effective
for reducing the   50  While the pattern of the bit lines   [err] and area.
The arrangement of the word lines in explained  B21 starts at the lower end
of the word line [err], the ter- subsequently. It is noted that the
selection lines may  minal ends of the bit lines [err] and B22 are at the
lower beformed by single polysilicon layers arrayed side by  end of the
selection line WBS.[err] and the bit lines [err] side Instead of the
two-layered structure.          and [err] are formed as far as the lower
end of the se- Each cell block Is arranged in a region defined be- tween
contact holes 52, 52 as viewed in the Y-direc-  lection line [err]. With
such pattern, the MOS tion. Since the two polysilicon layers are used as
de-  transistor having the channel direction in the X-direc- scribed above,
the cell block width along the Y-direc-  tion is formed in each of the
selection lines WBS[err] 9    17                  EP 0 424 964 B1
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ion implantation into the lower portion of the second and [err], in a
manneradvantageousforreducing     polysilicon layer 104. These patterns 105
and 106 the occupied area. Thus, on the bit line side, the re-  larger
openings, being larger in width than the layers gions 611 and 612 between
the bit lines  [err] and  103, 104 in the Y-direction and bridging a pair
of the the impurity diffusion regions may be formed as the   5   thick
oxide film 102,102 in the X-direction. During the channel stop regions with
the use of the mask pat-  ion implantation with the aid of the pattern 105,
a pair terns 531 and 532 which are used during program-   of the thick
oxide films 102, 102 function as a part of ming.
the mask along with a resist mask. Excess portions The main bit lines [err]
and [err] and the main column  in the Y-direction may be etched off by
aligned etch- lines [err] and [err] are aluminum wiring layers extended
10  ing with the first polysilicon layer to cope with the in the
Y-direction in the drawing. The main bit lines [err]  problem of mask
shifting. During ion implantation and B2 and the main column lines [err]
and [err] are     with the aid of the pattern 106, a pair of the pair of
formed as striped patterns running parallel to each  thickoxidefilms 102,
102andthefirstpolysilicon lay- other, in a manner advantageous for reducing
the cir-  er 103 function as the mask, along with the resist cult size.
These main bit lines [err] and [err] and the main  15  mask, to cope with
the problem of mask shifting. column lines [err] and [err] connect to the
impurity diffu-  Hence, a positive programming may be achieved de- sion
region formed on the surface of the silicon sub-  spite increased dircuit
integration. strate 41 nearthe contact hole 52. With the read-only  Figs.
10 and 11 are sectional views in theX-direc- memory device of the present
embodiment the con-   tion. Fig. 10 shows a section at the second
polysilicon tact holes 52 for the main bit lines [err] and [err] and the
20  layerwherein thick oxide films 102,102 spaced apart main column lines
[err] and [err] are formed in a stag-  fromeachotheron
thesurfaceareformedonthesur- gered relation in the Y-directlon of the cell
block, so  face of the p-type silicon substrate 101. On the sur- that the
contact holes 52 are not arrayed in an adja-  face ofthe silicon substrate
101 below the oxidefilms cent relation in the X-direction with an advantage
for  are formed [err] type impurity regions 107 in an aligned circuit
integration.                          25  manner. This [err] type impurity
region 107 functions as the source-drain region of the memory transistor.
The Cell Structure (Figs. 9 to 13)                     substrate surface
region which is sandwiched be- tween a thick oxide films 102, 102 is
recessed by The structure of the memory cell is explained by  etching to
form a groove 109. On the bottom and the referring to Figs. 9 to 13.
30  lateral sides of the groove 109 is formed a gate oxide Fig. 9 isa plan
view showing a cell of the ROM of  film 108 thinner in thickness than the
oxide film 102. the present embodiment having the two polysilicon  The
second polysilicon layer 104 is formed continu- layer structure. The
hatched line regions indicate  ously when seen in cross-section over the
gate oxide thick oxide films formed on the surface of a p-type  film 108
and the thickoxide film 102 and overthe gate semiconductor substrate 101.
These oxide films are  35  oxide film 108 of the adjacent memory
transistor. This each of a striped pattern and are extended in the Y-
polysilicon layer 104 is formed adjacent to the gate direction parallel to
each other. Source-drain regions  oxide film 108 in a region defined
between a pair of 107 are formed in an aligned manner below the thick  the
thick oxide films 102, 102, and is isolated suffi- oxide film 102. First
polysilicon layers 103 as the first  ciently from the [err] type impurity
region 107 at these electrode layers and second polysilicon layers 104 as
40  thick oxide films 102,102. Fig. 11, which is the section the second
electrode layers are formed as parallel  of Fig. 9 taken in the X-direction
is taken at the first striped pattern extending in the X-direction which
polysilicon layer 103. In the section of Fig. 11, thick runs at right
angles with the thickoxidefilms 102. The  oxide films 102 are formed in a
spaced apart relation first polysilicon layers 103 are formed by parallel
on the silicon substrate 101, and an [err] type region stripped patterns
and have an interval of a width [err]  45  107 is formed in an aligned
manner below the oxide between the adjacent patterns. The second polysili-
films. Thus [err] type impurity region 107 functions as con layers 104 are
formed to overlie the edges of the  the source-drain region of the memory
transistor. first polysilicon layers 103 with the edges of the sec-
However, the silicon substrate 101 is not etched off ond layers 104 in the
Y-direction overlapping with the  in a region between the oxide films 102,
and a gate edges of the first layers 103. Thus the memory tran-  50  oxide
film 108 is formed directly on the substrate sur- sistors are formed in a
side-by-side relation in the Y-  face. The first polysilicon layer 103 is
extended con- direction without any interstices therebetween for re-
tinuously from above the gate oxide film 108 on the alizing the higher
degree of integration of the read-  substrate surface to a region on the
oxide film 102 in only memory device. A substantially square pattern  the
direction of the section and thence to a region 105 represents a window of
a program mask by ion  55  above the gate oxide film 108 of the adjacent
memory implantation into the lower portion of the first polysi-
transistor. licon layer 103, whereas a substantially square pat-  Figs. 12
and 13 are sectional views of Fig. 9 taken tern 106 represents a window of
a program mask by  in the Y-direction. Fig. 12 is a sectional view taken at
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the thick oxide film 102. A thick oxide film 102 Is  the first polysilicon
layer 103 and the lower end of the formed on the surface of a p-type
silicon substrate  second polysilicon layer 104. 101 along a linear [err]
type Impurity region 107. On the oxide film 102, first polysilicon layers
103 and second  Process of Forming Source-Drain Region (Figs.14 polysilicon
layers 104 are formed alternately. The   5   a to 14c) edges of the second
polysilicon layers 104 overlap with the edges of the first polysilicon
layers 103 with  Referring to Figs. 14a to 14c, the method of form- the
Interposition of an interlayer insulating film, not  ing a p-type impurity
region 123 functioning as the shown. In Fig. 13, which Is a sectional view
taken at  source-drain region belowathickoxidefilm 124 is ex- the
channel-forming regions of the memory transis-  10  plained. tors, the
region of the silicon substrate 101 in register  First of all, an oxidation
resistant layer 121 with the second polysilicon layer, 104 is etched off,
formed by a silicon nitride film is formed on a p-type and the second
polysilicon layer 104 is formed on a  substrate 120 by means of a pad oxide
film. A resist so-formed grove 109 with the interposition of a gate  layer
122 is applied on the oxidation resistant layer oxide film 108. The first
polysilicon layer 103 is  15  121. The resist layer 122 is exposed to a
pattern for formed on a gate oxide film 108 formed on the sub-  formation
of a thick oxide film and developed. This strate surface. The memory
transistors are formed  pattern is comprised of a parallel array of band-
for each of the polysilicon layers 103, 104. Thus the  shaped openings
formed in the memory cell array re- channel-forming region of the substrate
surface dif-  gion. With the use of the thus patterned resist layer fers in
height between the memory transistors which   20  122, the oxidation
resistant film 121 is patterned such are adjacent to each other in the
sectional direction.  as with the use of the RIE method. Then, as shown
Into these channel-forming regions, there are selec-  in Fig. 14a, n-type
impurities, such as arsenic ions, tively Introduced p-type Impurities
toform impurity re-  are implanted to a high concentration, using the
resist gions 110, 111, as shown in Fig. 12. The memorytran-  layer 122 and
the oxidation resistant film 121 as the sistors In the channel-forming
regions of which these   25   masks. By such ion Implantation, n-type
impurity re- impurity regions 110, 111 are formed, are not turned  gions
123 with the pattern of parallel stripes are on even when selected by the
word line potential be-  formed on the surface of the silicon substrate
120. ing raised, so that a pair of the [err] type Impurity re-  These
n-type impurity regions 123 are formed in the glons 107, 107 functioning as
the source-drain region  same way as when forming channel stop regions in
are not rendered electrically conductive. On the other  30  the lower
portion of the usual field oxide films. hand, the memory transistor not
provided with the p-  The resist layer 122 is removed by ashing, for ex-
type impurity region, is rendered electrically conduc-  ample, and oxidized
in its entirety. By this oxidation, tive across a pair of [err] type
impurity regions 107, 107  a thick oxide film (LOCOS) 124 is formed on the
sur- functioning as the source-drain region. Thus the pro-  face of a
region free of the oxidation resistant film grammed data may be read out on
the basis of such   35  121, that Is a region on which the n-type impurity
re- difference in operation.                           gion 123 is formed,
as shown in Fig. 14b. In this man- With the above described read-only
memory de-   ner by forming the thick oxide film 124, using the ox- vice of
the present embodiment, the p-type impurity  idation resistant film 121 as
the mask, a thick oxide region 107 functioning as the source-drain region
Is  film 124 aligned with the n-type impurity region 123 formed below the
thick oxide film 102 to enable a high   40  may be produced. degree of
integration to Increase the ROM capacity.   The oxidation resistant film
121 is then removed Since the memory cell structure is of the NOR type,
and the region on which the oxidation resistant film the memory transistors
are arranged side by side be-  121 has been formed is oxidized to form a
gate oxide tween the common source and the common drain.      film 125 as
shown in Fig. 14c. The gate oxide film 125 Thus the memory cell driving
capacity is not changed   45   has a thinnerthickness than that of the
oxide film 124. with the number of the transistors and positive and
Formation of electrodes or implantation of impur- fast data read-out may be
enabled with a sufficient  ities for programming Is then performed. driving
capability. In addition, with the read-only memory device of the present
embodiment, the elec-  Program and Electrode Layer Forming Process trode
layers are formed by two polysilicon layers 103   50  (Figs. 15a to 15c)
and 104, and the second polysilicon layer 104 is formed In a region defined
between the first polysili-  Referring to Figs. 15a to 15c, the process
ofform- con layers 103 parallel thereto, so that the memory  ing the
electrode layers and selective impurity im- transistors may be arrayed
without interstices along  plantation for programming is explained. the
longitudinal direction of the thick oxide film 102 in  55  Referring
firstto Fig. 15a, impurity ions are selec- a manner advantageous for higher
integration. Above  tively implanted into the lower portion of a gate oxide
all, programming may be performed more reliably by  film 131 of a silicon
substrate 130. Amask 132 is used providing a step difference between the
lower end of  for the ion Implantation and impurities are implanted    21
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with an opening 134 formed in the mask 132. The im-  a second polysilicon
layer141 is formed on the overall planted impurities may for example be
p-type impur-  surface such as by the CVD method. The second ities, such as
boron, and the opening 134 in the mask  polysilicon layer 141 is formed
along the side wall and 132 is wider than the channel-forming region for
the   5   bottom surfaces of the groove 136. After formation of memory
transistor. It Is because the thick oxide film  the second polysilicon
layer 141 on the overall sur- functions as a part of the mask, as described
previ-  face, the second polysilicon layer 141 is subjected to ously. Also,
since the substrate surface region out-  patterning. This patterning is
performed in such a side the first polysilicon layer is etched off, as will
be  manner that the second polysilicon layer 141 is explained subsequently,
ion implantation may be per-  10  formed into parallel stripes such that
the second poly- formed over a wide region without raising any prob-
silicon layers 141 in the stripe form overlie the lem. The mask 132 is
formed by, for example, a resist  grooves 136 defined between the first
polysilicon lay- layer. The region 133 into which the impurities are im-
ers 135 so that the edges of the second polysilicon planted in this manner
prove to be a channel-forming  layers 141 overlap with the edges of the
first polysi- region of the transistor having a high threshold vol-  15
licon layers 135 with the interposition of interlayerox- tage.
ide films. After formation of the second polysilicon The mask 132 is then
removed and first polysili-  layers 141, a silicon oxide film (e.g. PSG)
142 as the con layers 135 are formed on the overall surface of  interlayer
insulating film is formed. On the top of the the gate oxide film 131. These
first polysilicon layers  silicon oxide film 142 is formed an aluminum
wiring 135 are formed as parallel stripes extending in a di-  20  layer 143
in accordance with any desired pattern as rection perpendicular to the
drawing sheet. After pat-  shown in Fig. 15c. This aluminum wiring layer
143 terning the first polysilicon layers 135, the gate oxide  functions as
main bit lines or main column lines con- film 131 in the region
betweenthefirst polysilicon lay-  nected to [err] type impurity region
belowthe thickoxide ers 135 is removed, portions of the silicon substrate
film. Passivation films may be formed in accordance 130 thus exposed are
etched off from above to form   25  with the usual process to complete the
read-only grooves 136 aligned with the first polysilicon layers  memory
device. 135. During this etching, the ends of the impurity re-  With the
above described method for producing gion 133 formed to a wider width as
described above  the read-only memory, since the impurity region 123 are
removed. With the ends of the impurity regions  functioning as the
source-drain region is formed be- 133 thus etched off, it may be ensured
that only the   30  low the thick oxide film 124, the source-drain region
lower portion of the first polysilicon layer 135 is pro-  is not effected
even when impurities for programming grammed.
are introduced in alignmentwith the polysilicon layer. After the groove 136
has been formed In align-  Since the two polysilicon layers are formed and
the ment with the first polysilicon layer 135, a mask 137  grooves 136 are
formed in alignment with the first having an opening 138 adapted for
selective implan-  35  polysilicon layers 136, the openings 134, 138 of the
tation of impurities is formed, as shown in Fig. 15b.  masks 132, 137 for
introducing impurities for pro- This opening 138 is a window selectively
formed in  gramming may be of a wider size so that mask mis- the region
where the second polysilicon layer is to be  matching may be
successfullycoped with. Ahigh den- formed, and is of an size larger than a
region below  sity memory cell arraying may be assured by arrang- the
second polysilicon layer 136 where the channel  40  ing the first
polysilicon layer 135 and the second poly- region is to be formed. It is
because the previously  silicon layer 141 in a side-by-side relation and in
suf- formed first polysilicon layer 135 and the thick oxide  ficient
proximity to each otherwith the interposition of film function as a part of
the mask. By such aligned  thin interlayer oxidized films. programming,
sufficient data writing may be assured   The grooves 136 below the second
polysilicon even when the degree of circuit integration is to be   45
layers are not indispensable as long as the problem raised. Using this mask
137, p-type impurities, such  of program mask matching may be solved. The
eleo- as boron, are implanted for selective impurity ion im-  trode layer
need not be a polysilicon layer and may plantation into the grooves 136.
Similarly to the re-  be replaced by a refractory metal silicide or
polysill- gion 133, the region 139 into which the impurities  cide or a
refractory metal layer. The insulating film have been implanted in this
manner is employed as  50   material need not be an oxide film but may also
be a the region forforming the transistor channel present-  combination of
the oxide film and the nitride film. ing a high threshold voltage. The mask
137 is then removed and an interlayer  Layout of Column Selection Circuit
(Fig. 19) oxide film and a gate oxide film 140 are formed by thermal
oxidation. The interlayer oxide film covers  55  Fig. 19shows a layoutof a
portion of a column se- the surface of the first polysilicon layer 135. The
gate  lection circuit In the drawing, the region shown by nu- oxide film
140 is formed by oxiding the side wall and  merous dots represent a
polysilicon layer and repre- bottom surfaces of the groove 136.
Afterformation of  sents signal lines 71 to which signals [err] to [err]
from 12    23                  EP 0 424 964 B1                 24 column
decoder are supplied. These signal lines are  trically connecting the data
bus line and the ground 



extended as band in the Y-direction and arranged with  line selectively to
the main bit lines [err] to [err] or the an interval [err] in the
X-direction. Since the main bitline  main column lines of the memory cell
block 1, and is and the main column line are divided into two bit lines
controlled on the basis of the signal [err] and [err]. and two column lines
respectively, the interval [err] cor-   5  The main column lines [err] and
[err] of the column responds to twice the memory cell pitch.
selection circuit 2a of the present embodiment are di- The main column
lines C1, C2and [err] and the main  rectly controlled on the basis of the
signals [err] and Y2. bit lines  [err] and [err] are alternately formed in
the Y-  That is, the main column line [err] is connected to the direction
in band-like pattern as shown by hatched  ground line by means of a MOS
transistor [err], to the lines in Fig. 19. These main column lines [err] to
[err] and   10  gate of which the signal [err] is supplied. The main col-
the main bit lines [err] to [err] are formed by aluminum  umn line C2 is
connected to the ground line by means wire layers.
of a MOS transistor [err], to the gate of which the signal A ground line 72
formed by a diffusion region is  [err] is supplied. formed on the silicon
substrate 70. This ground line  The main bit lines  [err] and [err],
controlled by the 72 is extended In the Y-direction below the main bit  15
signals [err] and [err], need to be selected in accordance lines [err] to
[err] and has an extended region 73 which  with the selected bit line in
the same group. To this proves to be one source / drain region of a
selection  end, MOS transistors are provided which operate on transistor
Tc. That Is, the selection transistor Tc has  the basis of signals over
selection lines WBS, WCS, its gate electrode formed by the signal line 71
and its  WBS and WCS. Thus the main bit line [err] Is electrical- the other
drain I source region formed by a region 74.  20  ly connected to the data
bus line by means of serially The region 74 connects to the main column
lines C1,  connected MOS transistors [err] and [err]. The main bit [err]
and [err] via contact hole 75 formed on the surface.  line [err] is
connected to be data bus line by a first chan- Thus the regions 74 and 73
are rendered electrically  nel including serially connected MOS transistors
[err] conductive by the potential of the signal line 71, while  and T32 and
a second channel including serially con- the potential of the main column
lines  [err] and [err]   25  nected MOS transistors [err] and [err]. The
main bit line is selectively set to the grounding potential . One ex-
[err] is electrically connected to the data bus line by tended region 73
proves to be the common source-   means of serially connected MOS
transistors [err] and drain of two selection transistors Tc. The lower
region  [err]. Meanwhile, although the main bit lines [err] and [err] 74 of
one contact hole 75 proves to be the common  may also have two channels,
they are not illustrated source-drain of two selection transistors Tc. This
re-  30  for simplicity. The MOS transistor [err] are turned sults in an
improved circuit Integration.          on by the logical product of the
signals on selection Adata bus line 76 formed by an [err] wiring layer is
lines WBS and WCS, while the MOS transistor T32, formed In a pattern of
extending in the X-direction.  [err] are turned on by the logical sum of
the signals on This data bus line 76 is electrically connected to a dif-
selection lines WBS and WCS. Thus the MOS tran- fusion region 78 via
contact hole 79. This diffusion re-  35  sistors  [err] are not turned on
simultaneously, gion 78 is opposite to a diffusion region 79 with the
while the MOS transistor  [err] are not turned on si- interposition of the
signal line 71. These diffusion re-  multaneously. Therefore, when a group
has been se- gions 78 and 79 function as the source-drain region  lected by
the signal [err] and [err], the main bit lines [err] to of selection
transistor TB having the signal line 71 as  [err] are selected
alternativelyand furtherthe operation its gate electrode. Each diffusion
region 79 is electri-  40  of selecting the bit and column lines is
performed for cally connected to the main bit lines  [err] and [err] by
reading out data from one cell. means of a contact hole 80. Thus the
potentials or    With the columnselection circuit2a of the present data
appearing on the main bit lines  [err] and [err] are  embodiment, the
number of the transistors is signifi- such that only the column of the
selected signal line  cantly reduced as compared to the column selection 71
is electrically connected to the data bus line 76   45  circuit 2 of the
preceding first embodiment,so that re- and, and are outputted after
amplification by the as-  duction in the area occupied by column selection
cir- sociated sense amplifier.                          cuit 2a may be
achieved easily. Second Embodiment                                  Third
Embodiment 50 The present embodiment is modified from the        The
present embodiment is modified from the ROM of the first embodiment with
respect to, above  ROM of the preceding first embodiment with respect all,
the circuit construction ofthe column selection cir-  to the circuit
construction of the load circuit and the cuit Since the circuit
construction is otherwise the  column selection circuit. Since the circuit
construc- same as the first embodiment, only the construction   55  tion Is
otherwise the same as the preceding first em- ofthe column selection
circuit is hereinafterexplained  bodiment, onlythe different circuit
portions will be ex- with reference to Fig. 16.
plained with reference to Figs. 17 and 18. The column selection circuit 2a
is used for elec-  As shown in Fig. 17, the ROM of the present em- 13    25
EP 0 424 964 B1                  26 bodiment has the memory cell block 1
similar to that  main column lines [err] and [err] and the main bit lines
[err] of the first embodiment. This memory cell block 1 has  to B3 is
raised to the level of the source voltage Vcc. 



the main bit lines  [err] and [err] and main column lines  After such
precharging, and before start of the [err] and [err] extending in a
direction perpendicularto the  driving of the memory transistor of the
memory cell word line direction. Two bit lines and two column lines   5
block 1, the signals [err] and [err] are brought to the "L" are divided out
from each of these main bit lines and  level and "H" level, respectively.
Thus the MOS tran- main column lines as in the case of the first embodi-
sistors    [err]  and [err] are turned off and the ment.
MOS transistors   [err] and [err] are turned on. A load circuit 3a is
provided at a terminal end of  This enables data to be read out so that the
read-out the memory cell block in the extending direction of the   10
operation Is performed similarly to the first embodi- bit lines. This load
circuit 3a has precharging MOS  ment. transistors    [err]  and [err], in
addition to  With the above described ROM of the third em- MOS transistors
[err]  and [err] providing  bodiment, high-speed data read-out may be
enabled predetermined impedances to the main bit lines [err] to  by
precharging of the main bit lines and main column [err] and main column
lines [err] and [err]. One source-   15  lines. drain regions of the MOS
transistors    [err]  Although two bit lines and two column lines are and
[err] are connected to a power source line, while  associated with each
main bit line and main column the other source-drain regions thereof are
connected  line, respectively, in the above embodiments, the to the main
bit lines or main column lines. A signal [err]  present Invention is not
limited thereto but may be is supplied to the gates of these MOS
transistors [err],  20   adapted to various other modifications. [err] and
[err]. The one source-drain regions of the MOS transistors    [err]  and
[err] are con- nected to the main bit or column lines and the other  Claims
source-drain regions thereof are similarly connected to the power source
line. The signal [err] is supplied to  25   1. A read-only memory device
for storing program- the gate of these MOS transistors   [err]  and     med
data and subsequently reading out the stor- [err]. The signal [err] is
raised to "H" level when the se-   ed data whenever the necessity arises,
compris- lected memory transistor is switched, as will be ex-    ing
plained subsequently. Precharging is performed          a plurality of NOR
type memory cells arranged in when the signal [err] is raised to the "H"
level.   30      a matrix configuration (1) and including transis- A column
selection circuit 2b is provided at the     tors, other terminal end of the
memory cell block I In the    a plurality of word lines (W1 to W4) used in
com- extending direction of the bit lines. With the column   mon in each
row of said cells and functioning as selection circuit 2b, having a similar
construction to  gates of said transistors, that of the column selection
circuit 2 of the first em-   35  a plurality of bit lines (B1 to B3)
arranged sub- bodiment MOS transistors   [err]  and [err] func-
stantially orthogonally to said word lines, said bit tioning as switches,
are formed between the MOS         lines functioning as one of the sources
or drains transistors   [err]  and [err] and the ground line.  of said
transistors and being used in common for Each of these MOS transistors
[err]  and [err]     data read-out by one of adjacent columns of said has
its gate supplied with the signal [err] and is turned   40  memory cells,
on oroff when the signal [err] is atthe "H" level or atthe  characterized
in that "L" level, respectively. With the MOS transistors [err],   said
transistors are MIS transistors which may be [err] and [err] turned off,
the main column lines [err]   selectively set to a high threshold voltage
or to a and C2 disconnected from the ground level to enable     low
threshold voltage in accordance with pro- effective precharging.
45      grammed data, and Referring now to Fig. 18, the operation of the
said memory device further comprises ROM of the third embodiment is briefly
explained.       a plurality of column lines (C1, C2) arranged be- Since
the operation of the present embodiment is the    tween said bitlines in
alternation with and parallel operation of the first embodiment combined
with the     to said bit lines, precharging operation, the operation of
precharging   50  said column lines being used in common by the is
explained briefly.                                   other of adjacent
columns of said memory cells At the start of a given cycle, the signal
[err] rises   and functioning as the other of said sources or from the "L"
level to the "H" level, as a result of which  drains of said MIS
transistors of columns of said the MOS transistors    [err]  and [err] of
the    cells, a potential difference higher than said low load circuit 3a
are turned on. On the other hand, with  55  threshold voltage and lower
than said high the falling of the signal [err], the MOS transistors [err],
threshold voltage of said MIS transistor being ap- [err] and [err] of the
column selection circuit 2b are  plied on selection with respect to the
voltage at turned off, as a result of which the potential of the   said
word line, 14    25                  EP 0 424 964 B1                 26
bodiment has the memory cell block 1 similar to that  main column lines
[err] and [err] and the main bit lines [err] of the first embodiment. This
memory cell block 1 has  to [err] is raised to the level of the source
voltage Vcc. 



the main bit lines  [err]  and [err] and main column lines  After such
precharging, and before start of the [err] and [err] extending in a
direction perpendicularto the  driving of the memory transistor of the
memory cell word line direction. Two bit lines and two column lines   5
block 1, the signals [err] and [err] are brought to the "L" are divided out
from each of these main bit lines and  level and "H" level , respectively.
Thus the MOS tran- main column lines as in the case of the first embodi-
sistors    [err]  and [err] are turned off and the ment.
MOS transistors   [err]  and [err] are turned on. A load circuit 3a is
provided at a terminal end of  This enables data to be read out so that the
read-out the memory cell block in the extending direction of the   10
operation is performed similarly to the first embodi- bit lines. This load
circuit 3a has precharging MOS  ment. transistors    [err]  and [err], in
addition to  With the above described ROM of the third em- MOS transistors
[err]  and [err] providing  bodiment high-speed data read-out may be
enabled predetermined impedances to the main bit lines [err] to  by
precharging of the main bit lines and main column [err] and main column
lines [err] and [err]. One source-  15  lines. drain regions of the MOS
transistors    [err]   Although two bit lines and two column lines are and
[err] are connected to a power source line, while  associated with each
main bit line and main column the other source-drain regions thereof are
connected  line, respectively, in the above embodiments, the to the main
bit lines or main column lines. A signal [err]  present invention is not
limited thereto but may be is supplied to the gates of these MOS
transistors [err],  20  adapted to various other modifications. [err]  and
[err]. The one source-drain regions of the MOS transistors    [err]  and
[err] are con- nected to the main bit or column lines and the other  Claims
source-drain regions thereof are similarly connected to the power source
line. The signal [err] is supplied to  25  1. A read-only memory device for
storing program- the gate of these MOS transistors   [err], and    med data
and subsequently reading out the stor- [err]. The signal [err] is raised to
"H" level when the se-    ed data whenever the necessity arises, compris-
lected memory transistor Is switched, as will be ex-    ing plained
subsequently. Precharging is performed          a plurality of NOR type
memory cells arranged in when the signal [err] is raised to the "H" level.
30      a matrix configuration (1) and including transis- A column
selection circuit 2b Is provided at the    tors, other terminal end of the
memory cell block I In the    a plurality of word lines (W1 to W4) used in
com- extending direction of the bit lines. With the column   mon in each
row of said cells and functioning as selection circuit 2b, having a similar
construction to  gates of said transistors, that of the column selection
circuit 2 of the first em-   35  a plurality of bit lines (B1 to B3)
arranged sub- bodiment MOS transistors   [err] and [err] func-
stantially orthogonally to said word lines, said bit tioning as switches,
are formed between the MOS         lines functioning as one of the sources
or drains transistors   [err] and [err] and the ground line.  of said
transistors and being used in common for Each of these MOS transistors
[err] and [err]        data read-out by one of adjacent columns of said has
its gate supplied with the signal [err] and is turned   40  memory cells,
on oroff when the signal [err] is at the "H" level or at the  characterized
in that "L" level, respectively. With the MOS transistors [err],  said
transistors are MIS transistors which may be [err] and [err] turned off,
the main column lines [err]    selectively set to a high threshold voltage
or to a and [err] disconnected from the ground level to enable     low
threshold voltage in accordance with pro- effective precharging.
45       grammed data, and Referring now to Fig. 18, the operation of the
said memory device further comprises ROM of the third embodiment Is briefly
explained.       a plurality of column lines (C1, C2) arranged be- Since
the operation of the present embodiment is the    tween said bitlines in
alternation with and parallel operation of the first embodiment combined
with the     to said bit lines, precharging operation, the operation of
precharging   50  said column lines being used in common by the is
explained briefly.                                   other of adjacent
columns of said memory cells At the start of a given cycle, the signal
[err] rises  and functioning as the other of said sources or from the "L"
level to the "H" level, as a result of which  drains of said MIS
transistors of columns of said the MOS transistors    [err]  and [err] of
the    cells, a potential difference higher than said low load circuit 3a
are turned on. On the other hand, with  55  threshold voltage and lower
than said high the falling of the signal [err], the MOS transistors [err],
threshold voltage of said MIS transistor being ap- [err] and [err] of the
column selection circuit 2b are  plied on selection with respect to the
voltage at turned off, as a result of which the potential of the   said
word line, 14    27                 EP 0 424 964 B1                 28
first selection means (2) for selecting groups         der Speicherzellen
gemeinsam verwendet each cosisting of a plurality of said bit lines and
werden; 



a plurality of said column lines,                      dadurch
gekennzelchnet, dag die Transi- second selection means (T1 to T9) for
selecting        storen MIS-Transistoren sind, die selektiv said bit lines
in each group, and         5            abhangig von programmierten Daten
auf third selection means (T5 to T9) for selecting said    hohe
Schwellenspannung oder niedrige column lines in each group,
Schwellenspannung  eingestellt werden wherein said bit lines and said
column lines are       konnen, und dal das Speicherbauteil fer- formed in a
striped pattern on a substrate and         ner folgendes aufweist: wherein
a direction substantially orthogonal to  10  - mehrere Spaltenleitungen
(C1, C2), die the longitudinal direction of said striped pattern
zwlschen den Bitleitungen abwechselnd is the channel direction of said
transistors consti-   mit diesen und parallel zu diesen angeord- tuting
said second and third selection means.          net sind, wobel die
Spaltenleitungen durch die anderen benachbarten Spalten der 2. The
read-only memory device according to claim   15    Speicherzellen gemeinsam
genutzt wer- 1, wherein said second and third selection means       den,
und jeweils als die anderen Bereiche comprise MIS transistors.
der Sources oder Drains der MIS-Transisto- ren in Spalten der Zellen
arbeiten, wobei bel 3. The read-only memory device according to claim
Auswahl eine Potentialdifferenz, die hoher 1 or2, wherein said second
selection means is ar-  20  als die niedrige Schwellenspannung und ranged
in opposition to said third selection means     niedriger als die hohe
Schwellenspannung with an array of said memory cells in between.
des MIS-Transistors ist, in bezug auf die Spannung an der Wortleitung
angelegt 4. The read-only memory device according to claim         wird; 1,
wherein said memory cells in the matrix con-  25  - eine
ersteAuswahleinrichtung (2)zumAus- figuration are divided into blocks along
the bit       wahlen von Gruppen, die jewells aus meh- lines and wherein
said first selection means are       reren der Bitleitungen und mehreren
der used in common in each block.                          Spaltenleitungen
bestshen; - zweibt Auswahleinrichtungen (TI bis T9) 5. The read-only memory
device according to claim   3o    zum Auswahlen der Bitleltungen in jeder
1, wherein load circuits are arranged at terminal      Gruppe; und ends of
each bit line and each column line.          - dritte Auswahleinrichtungen
(T5 bis T9) zum Auswihlen der Spaltenleitungen in je- 6. The read-only
memory device according to claim         der Gruppe; 5, wherein said memory
cells in the matrix con-  35  - wobei die Bitleitungen und die Spaltenlel-
figuration are divided into blocks along the bit      tungen als
strelfenfirmiges Muster auf ei- lines and wherein the load circuits are
used in        nem Substrat ausgebildet sind und wobei common by each
block.                                  elne Richtung imwesentllchen
rechtwinklig zur LAngsrichtung des streifenfnrmigen 40          Musters die
Kanalrichtung der Transistoren Patentansprflche
ist, die die zweite und dritteAuswahleinrich- tung bilden. 1.
Festwertspelcher-Bauteil zum Einspeichern pro- grammierter Daten und zum
anschlie~enden be-   2. Festwertspelcher-Bauteil nach Anspruch 1, be!
darfsweisen Auslesen der abgespeicherten Da-  45  dem die zweiten und
dritten Auswahleinrichtun- ten, mit:
gen MIS-Transistoren aufweisen. - mehreren NOR-Spelcherzellen mit Transi-
storen, die in Matrixkonflguration (1) ange-  3. Festwertspeicher-Bautell
nach einem der An- ordnet sind;                                 spruche I
oder2, bei dem diezweiteAuswahlein- - mehreren Wortleitungen (WI bis W4),
die  5o  richtung abgewandt von der dritten Auswahlein- in jeder Reihe der
Zeilen gemeinsam ver-      richtung angeordnet ist, wobei ein Array aus den
wendet werden und als Gates der Transi-       Spelcherzellen
dazwlschenliegt. storen wirken; - mehreren Bitleitungen (B1 bis B3), die
4. Festwertspelcher-Bauteil nach Anspruch 1, be! rechtwlnklig zu den
Wortleltungen ange-  5s   dem die Speicherzellen in Matrixkonfiguration in
ordnetsind und als Sources oder Drains der    BlOcke entlang den
Bitleitungen unterteilt sind Transistoren wirken und zum Datenausle-
und bei dem die ersten Auswahleinrichtungen in sen durch eine der
benachbarten Spalten      jedem Block gemeinsam genutzt werden. 15    29
EP 0 424 964 B1                 30      I I!      111 c      I! 5.
Festwertapeicher-Bauteil nach Anspruch 1, bei         - des seconds moyens
de selection (TI A T,) dem Lastachaltungen an AnschluBenden jeder
pour le choix desdites lignes de bit dens 



Bitleitung und jeder Spaltenleltung angeordnet         chaque group.; sind.
- des troisiemes moyens de s6lection (Tr, To, 5           T7, T8 et T,)
pour Is choix desdites lignes de 6. Festwertspelcher-Bautbil nach Anspruch
5, bei           colonne dans chaque groups; dem die Speicherzellen In der
Matrixkonfigurati-             dispositif dans lequel lesdites lignes on in
Bl8cke entlang den Bitleltungen unterteilt       de bit et lesdites lignes
de colonne sont for- sind und be! dem die Lastschaltungen von jedem
mees selon des bandes sur un support et Block gemeinsam genutzt werden.
10          dans lequel une direction pratiquement nor- male A la direction
longitudinale de ladite configuration en bandes est la direction de
RovendIcatlons                                             canal desdits
transistors constituent les- dits seconds et troisiemes moyens de s6- 1.
Dispositif do m6moire morte pour le stockage do   15    lectlon. donnees
programm6es puis pour la lecture des donnees stock6es des que necossaire,
compre-   2. Dispositif de memoire morte solon la revendica- nant:
tion 1, dans lequel lesdits seconds et trobsiemes - une pluralite d
collules de memoire du type   moyens de selection comprennent des transis-
NON-OU disposees solon une configura-  20     tors MIS. ion de matrice (1)
et comprenant des tran- sistors;                                   3.
Dispositif de memoire morte solon la revendica- - une pluralite de lignes
de mot (W1 A W4) uti-  tion I ou 2, dens lequel lesdits seconds moyens
lis6es en commun dens chaque rang6e           de shlection sont montes en
opposition auxdits desdites cellules etservantde grilledeadits  25
troisiemes moyens de s61ection avec interposi- transistors;
tion d'une rang6e desdites cellules de m6moire. - une pluralite de lignes
de bit (B1 A B8) pla- c6es pratiquement A la normale desdites li-  4.
Dispositif de memolre morte selon la revendlca- gnes de mot, lesdites
lignes de bit servant   tion 1, dens lequel lesdites cellules de m6moire de
sources ou de drains desdits transistors  30  dens la configuration de
matrice sont divisees en etetantutiflsbes en commun pour la lecture
blocs le long des lignes de bit et dens loquel lee- des donn6es par une des
colonnes adja-        dits premiers moyens de s61ection sont utilishs
centos desdites cellules de m6moire;          en commun dens chaque bloc.
dispositif caract6rlse en ce que les- dits transistors sont des transistors
MIS  35  5. Dispositif de memoire morte selon la revendica- pouvant etre
places, de fagon s61ective, a    tion 1, dens lequel des circuits de charge
sont une haute tension de seuil ou a une basso     plac6s aux extremits
terminales de chaque ligne tension de soull solon les donnees pro-       de
bit et de chaque ligne de colonne. gramm6es et en ce qu'il comprend, de
plus:                                 40  6. Dispositif de memoire morte
solon la revendica- - une pluralite de lignes de colonne (CMI C2)   tion 5,
dens lequel leadites collules de m6moire plac6es entre lesdites lignes de
bit en alter-  de la configuration de matrice sont divisees en nance et en
parallele auxdites lignes de bit,  blocs le long des lignes de bit et dens
lequel les lesdites lignes de colonne 6tant utilisees en  circuits de
charge sont utilises en commun par commun par l'autre des colonnes adjacen-
45  chaque bloc. tes desdites cellules de memoire et servant comme l'autre
desdites sources ou drains deadits transistors MIS des colonnes des- ditbs
cellules, une difference de potentiel superieure A ladite basso tension
desuil et  50 Inferieure A laditb haute tension de soull desdits
transistors MIS 6tant appliqude lore de la s6lection par rapport A la
tension sur lesdites lignes de mot; - un premier moyen de selection (2)
pour le  w6 choix des groupes consistent chacun en une pluralite desdites
lignes de bit et une plurallte desdites lignes de colonne; 16    


