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(57) ABSTRACT 
A random access type semiconductor memory com 
prises a pair of data line halves arranged in parallel, a 
plurality of word lines orthogonal to the data line 
halves, a multiplicity of memory cells, each of which is 
arranged at either one of the cross points between the 
data line halves and each of the word lines, a differential 
amplifier to which signals on the data line halves are 
differentially applied, and a main amplifier to which 
output signals on the data line halves are differentially 
applied, thereby detecting the content of a desired 
memory cell. 

32 Claims, 2 Drawing Sheets 
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1. 

SEMCONDUCTOR MEMORY 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to a random access type mem 

ory arrangement for a semiconductor memory. 
2. Description of the Prior Art 
In a prior art random access type semiconductor 
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memory, a data line is divided into two halves, each of 5 
which has a plurality of memory cells and a dummy 
cell, and a differential amplifier is connected between 
the left half and the right half of the data line. The 
contents of a desired memory cell connected to one data 
line half are read out and, at the same time, the contents 
of a dummy cell connected to the other data line half 
are also read out. The voltage on either one of the data 
line halves is detected through a switching element. 
However, such a prior art memory has the following 

disadvantages. 
Since only the voltage on one of the digit line halves 

is detected, it is impossible to read out the data at a high 
speed and there is the possibility of erroneously detect 
ing the contents of a memory cell due to an electrical 
imbalance of the data line halves. 
Since the data line halves are not geometrically adja 

cent each other, unbalanced noise signals are produced 
on the data line halves, thereby causing the differential 
amplifier to operate erroneously. 

SUMMARY OF THE INVENTION 

An object of the invention is to provide a random 
access type semiconductor memory which can operate 
at a high speed and at a stable condition. 

In order to attain such an object, this invention is 
characterized by arranging the data line halves so as to 
be adjacent each other. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a diagram showing part of a circuit con 

struction of a prior art memory. 
FIG. 2 is a diagram showing the entire circuit con 

struction of a prior art memory. 
FIG. 3 is a diagram showing an embodiment of a 

semiconductor memory according to this invention. 
FIGS. 4a to 4c are diagrams showing various em 

bodiments of a memory cell arrangement according to 
this invention. 
FIGS. 5a and 5b are respective plane and sectional 

views showing an embodiment of memory arrangement 
according to this invention. 

FIG. 6 is a plane view showing another embodiment 
of memory arrangement according to this invention. 
DETAILED DESCRIPTION OF THE PRIOR ART 
At least one memory cell MCo and a dummy memory 

cell DMo are connected to the left half Do of a data line 
and at least one memory cell MC and a dummy men 
ory cell DM are connected to the right half Doofa data 
line. These data line halves Do and Do are connected to 
a pre-amplifier PAo using a differential amplifier. 
Each of the memory cells MCo., MC, DMo and DM 

comprises a MOS (metal-oxide-semiconductor) transis 
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tor Q and a capacitor Co. The gates of the MOS transis 
tors Q in the memory cells MCO and DMo are connected 
to word lines Wo and DWo which are orthogonal to 
data line half Do. The gates of the MOS transistors Q in 
memory cells MC and DM are connected to word 
lines W and DW which are orthogonal to data line 
half Do. The drains of MOS transistors Q in memory 
cells MCo., DMo and CMo, DM are connected to data 
line halves Do and Do, respectively. The capacitors Co 
in the respective memory cells are connected between 
the sources of the respective transistors Q and ground. 
The preamplifier PAO has a pair of cross-coupled 

MOS transistors QP1 and QP2 connected between the 
data line halves Do and Do and MOS transistors QP to 
QPs. The drains and gates of MOS transistors QP3 and 
QP4 are connected to a power supply terminal VDD and 
a set signal terminal St, respectively, and the sources 
thereof are connected to the drains of MOS transistors 
QP1 and QP2. The gate and source of MOS transistor 
QPs are connected to a set signal terminal S2 and 
ground, respectively, and the drain thereof is connected 
to the sources of MOS transistors Qp and QP2. 

In operation, where, the contents of memory cell 
MCo connected to data line half Do are read out, pulses 
are applied to the corresponding work line Wo and 
dummy word line DWI orthogonal to data line half Do. 
Small signals on the data line halves Do and Do which 
have different valves with respect to each other are 
applied to the pre-amplifier PAO. The small signals are 
amplified by the pre-amplifier PAO when the set signal is 
applied to terminals S1 and S2. 

Furthermore, an amplified signal on one of the data 
line halves Do and Do is detected, thereby detecting the 
information ("1" or "0") of a desired memory cell MCo. 

In detail, the voltage across capacitor Co in dummy 
cell DM is a voltage intermediate an information "1" 
voltage and an information "0" voltage across capacitor 
Coin memory cell MCo. Therefore, signal read out from 
dummy cell DM to data line half Dohas a value inter 
mediate information "1" and "O' signals read out from 
memory cell MC1 to data line half Do. Output signals 
which are of different polarities with respect to each 
other are obtained by the pre-amplifier PAo in response 
to the difference between signals on the data line halves 
Do and Do. 
FIG. 2 shows a circuit of a large scale integrated 

(LSD memory which employs the random access type 
memory circuit shown in FIG. 1. 

In FIG. 2, MCo. to MC63 represent memory cells, 
DMo and DM1 dummy cells, Wo to W53 and DWo and 
DW word lines, Do to D6 and Do to D53 data line 
halves, A0 to A63 address signal terminals, MA a main 
amplifier, Toan output terminal, Qoto Q63 MOS transis 
tors and WD a word driving circuit. -- 

In order to detect signals on data line halves Do to 
D63, address signals Aoto A63 are selectively applied to 
the gates of MOS transistors Q0 to Q63. For example, 
when a signal on data line half Do is detected, MOS 
transistor Qo is made conductive by a signal from termi 
nal Ao. Therefore, a signal on data line half Dois applied 
to the main amplifier MA and an amplified signal is 
derived from the output terminal To. 
The contents of the memory cells MCo. to MC63 are 

read out by word signals on the word lines Wo to W53. 
At the same time, the contents of dummy cell DMo or 
DM1 are read out by a word signal on word line DWo 
or DW1. These word signals are supplied from the 
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word driving circuit WD. For example, when the infor 
mation stored in memory cell MC62 is read out, word 
signals are applied to word lines W62 and DW1. 
The prior art memory shown in FIGS. 1 and 2 has the 

following disadvantages. 
1. Since only a signal on either one of data line halves 

Do and Do is amplified by the main amplifier MA, it is 
impossible to detect the contents of a desired memory 
cell at a high speed. 

2. There is the possibility of erroneously detecting the 
contents of a desired memory cell by an electrical im 
balance of data line halves Do and Do. 

3. Since the data line halves Do and Do are geometri 
cally separated from each other, unbalanced noise sig 
nals are produced on the data line halves Do and Do. 
Therefore, there is the possibility that the pre-amplifier 
PAo will operate erroneously. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 3 shows an embodiment of circuit construction 
of a semiconductor memory random access type ac 
cording to this invention. au 

In FIG. 3, a pair of data line halves Do and Do are 
arranged at adjacent positions and in parallel. 
Each of the memory cells MC0 to MC63 is connected 

between one of the word lines Wo to Ws which are 
orthogonal to the data line halves Do and Do and one of 
the data line halves Do and Do. That is, a memory cell is 
connected to only one of the cross points between each 
of the word lines Wo to W63 and the data line halves. 
Memory cells MC1 to MC62 (even number) are con 
nected between word lines Wo to W52 (even number) 
and data line half Do and memory cell MC1 to MC63 
(odd number) are connected between word lines W.1 to 
W6 (odd number) and data line half Do. Furthermore, 
a dummy memory cell DMo is connected between a 
word line DWo and data line half Do and a dummy 
memory cell DM is connected between a word line 
DW and data line half Do. The data line halves Do and 
Do are connected to a pre-amplifier, such as PAoshown 
in FIG. 1 and are further connected to the main ampli 
fier MA through MOS transistors Qo and Qo, respec 
tively. An address signal from terminal A0 is applied to 
MOS transistors Qo and Qo. 

Signals on other data line halves connected in con 
mon to common data lines CD and CD are also applied 
to the main amplifier MA. 
When the contents of a desired memory cell, for 

example, MC6, are read out, word signals are applied 
to memory cell MC63 and dummy cell DMo which is 
connected to data line half Do. Signals on the data line 
halves Do and Do are applied to the pre-amplifier PAo. 
Signals amplified differentially by the pre-amplifier 
PAo are applied through transistors Qo and Qo to the 
main amplifier MA using a differential amplifier at the 
application of the address signal from terminal Ao. A 
signal amplified differentially by the main amplifier MA 
is derived from the output terminal To. 

Since a pair of data line halves Do and Do are ar 
ranged in parallel and both signals on the data line 
halves Do and Do are applied through MOS transistors 
Qo and Qo to the main amplifier MA, it is possible to 
maintain an electrical balance of the data line halves Do 
and Do. 

FIGS. 4a to 4c show various embodiments of a ran 
don access type memory cell arrangement according to 
this invention. 
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4. 
In these figures, a circle represents the presence of a 

memory cell and an X represents the absence of a men 
ory cell. Memory cells are arranged alternately one by 
one on the data line halves Do and Do in FIG. 4a. Men 
ory cells are arranged alternately in pairs on the data 
line halves Do and Do in FIG. 4b. Furthermore, memory 
cells are arranged alternately in fours on the data line 
halves Do and Do in FIG. 4c. 

FIG. 5a shows a plane view of an embodiment of a 
random access type memory arrangement according to 
the invention for realizing the memory arrangement 
shown in FIG. 4b by means of a silicon gate. 
FIG. 5b shows a sectional view along line Vb-Vb' in 

FIG.5a. In these figures, CP represents a storage capac 
itor forming electrode for forming storage capacitors 
Co in the memory cells. 400 and 410 represent the drain 
and source (or source and drain) of transistor Q shown 
in FIG. 1, which are formed in a silicon substrate 600. 

100 represents a contact part between the data line 
halves Do, Do, etc., and a diffusion layer 400 forming a 
drain (or source). 200 represents an insulating layer for 
separating word line W59 from data line half D1. 

Electrodes CP and word lines W58, W59, etc. are 
formed of polysilicon and data line halves Do, Do, etc. 
are formed of aluminum. 

In a N-channel MOS, the storage capacitor Co is 
formed between a channel 500 and an electrode CP 
when a high voltage is applied to the electrode CP. 

In such an arrangement, when pulse voltages are 
applied to a word line, for example, Wso, transistor Q 
comprising drain 400 and source 410 connected to the 
cross point between word line Wo and data line half 
Do is made conductive. Therefore, the storing voltage 
of the storage capacitor Cobeneath the data line half Do 
is read out so that this voltage is divided by the capaci 
tance of the data line half Do and the storage capacitor 
Co. The storing voltage of the storage capacitor Co 
beneath the data line half Do is not read out, since there 
is no transistor connected to the cross point between 
word line Wso and data line half Do. The voltage from 
a dummy cell (not shown in the figure) is present on 
data line half Do. 
FIG. 6 shows a plane view of another embodiment of 

a random access type memory arrangement according 
to this invention for realizing the memory arrangement 
in FIG. 4c by means of a silicone gate. 

Since the construction and operation of a random 
access type memory arrangement shown in FIG. 6 are 
similar to those of memory arrangement shown in FIG. 
5a except that memory cells are arranged alternately 
four by four on the data line halves Do and Do, a de 
tailed description thereof will be omitted. 

In these embodiments, it is also possible to use alumi 
num in lieu of polysilicon as the word lines. 
According to the memory arrangement of the inven 

tion shown in FIGS. 3 and 4, the following advantages 
are obtained. 

1. Since both signals on the data line halves Do and 
Do are differentially applied through MOS transistors 
Qo and Qoto the main amplifier, it is possible to detect 
the contents of a desired memory cell at a high speed. 

2. Since there is no electrical imbalance of the data 
line halves Do and Do, the contents of a desired memory 
cell are correctly detected. 

3. Since the data line halves Do and Do are geometri 
cally adjacent each other, no imbalance noise signals are 
produced on the data line halves Do and Do. Therefore, 
the pre-amplifier MA operates correctly. 
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4. In the prior art memory shown in FIGS. 1 and 2, 

the pre-amplifier PAO, which has an area far greater 
than that of a memory cell, must be arranged between 
the data line halves Do and Do. Therefore, it is difficult 
to arrange such a pre-amplifier so as to maintain a de 
sired pitch of a data line. However, in a memory of the 
invention shown in FIG. 3, since a pair of data line 
halves Do and Do are arranged in parallel on one side of 
pre-amplifier PAO, such a pre-amplifier can be arranged 
so as to maintain a desired pitch of a data line. 

In FIG. 3, the pre-amplifier PAO may be arranged 
between MOS transistors Qo and Qo and the main ampli 
fier MA. Furthermore, it can be arranged on the left 
terminal side, that is, the word line W63 side. In such a 
case, it is possible to obviate the concentration of the 
control circuits (PA0, Q0, etc.), which arrangement is 
relatively difficult, on one side. 

If necessary, the pre-amplifiers, which are provided 
for every pair of data line halves, may be arranged 
alternately on one side and the other sides. 
Thus, it is possible to remarkably increase the free 

dom of the memory arrangement. 
In FIG. 3, various differential amplifiers can be used 

as the pre-amplifier PAO. Each of the memory cells 
MCo. to MC63, DMo and DM1 can be constituted by a 
memory cell of various types in lieu of a circuit shown 
in FIG. 1. 

Furthermore, according to the invention, dummy 
memory cells DMoand DM1 can be eliminated since the 
data line halves Do and Do are arranged in parallel. 

I claim: 
1. A semiconductor memory comprising: 
at least a pair of data line portions arranged in parallel 
with each other and at positions adjacent to each 
other; 

a plurality of first word lines orthogonally crossing 
over said data line portions; 

a multiplicity of memory cells, each of which is cou 
pled to a respective data line portion and a respec 
tive first word line at the cross point thereof and 
can perform random access for write-in and read 
out of data; 

a differential amplifier to which signals on said pair of 
data line portions are respectively applied; and 

means, connected to said differential amplifier and 
said data line portions, for deriving output signals 
representative of signals on said pair of data line portions. 

a pair of second word lines orthogonally crossing over 
said data line portions 

a first dummy memory cell coupled to one of the data 
line portions of said pair of data line portions and one 
of said second word lines at the cross point thereof 
and 

a second dummy memory cell coupled to the other of the 
data line portions of said pair of data line portions and 
the other of said second word lines at the cross point 
thereof, wherein deriving signals are applied to one of 
said first word line and one of said pair of second word 60 
lines at the same time, so that data from one of said 
multiplicity of memory cells and one of said dummy 
memory cells are, respectively, read out on one and the 
other of said pair data line portions, at the same time. 
2. A semiconductor memory according to claim 1, 

further comprising, 
a pair of second word lines orthogonally crossing 
over said data line portions; 
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6 
a first dummy memory cell coupled to one of the data 

line portions of said pair of data line portions and 
one of said second word lines at the cross point 
thereof, and 

a second dummy memory cell coupled to the other of 
the data line portions of said pair of data line por 
tions and the other of said second word lines at the 
cross point thereof. 
3. A semiconductor memory according to claim 1, 

wherein said output signal deriving means comprises 
a pair of switching elements connected to said data 

line portions and 
a second differential amplifier connected to said pair 
of switching elements, to which the signals on said 
data line portions are selectively applied through 
said pair of switching elements. 

4. A semiconductor memory according to claim 3, 
wherein said switching elements comprise a pair of 
transistors, each having an input terminal connected to 
a respective data line portion, an output terminal con 
nected to said second differential amplifer, and a control 
terminal to which a control signal is applied. 

5. A semiconductor memory according to claim 1, 
wherein each of said memory cells comprises a metal 
oxide-semiconductor transistor and a storage capacitor 
connected therewith. 

I6. A semiconductor memory according to claim 1, 
wherein, for each of said data line portions, the memory 
cells coupled thereto are coupled, alternately, to every 
other word line. 

7. A semiconductor memory according to claim 1, 
wherein, for each of said data line portions, the memory 
cells coupled thereto are coupled in alternate pairs of 
adjacent word lines. 

8. A semiconductor memory according to claim 1, 
wherein for each of said data line portions, the memory 
cells coupled thereto are coupled in alternate groups of 
four of adjacent word lines. 

9. A semiconductor memory according to claim 1, 
wherein said memory cells are coupled to said data line 
portions and said word lines so that the electrical char 
acteristics of said data line portions are balanced with 
respect to each other. 

10. A semiconductor memory according to claim 1, 
wherein the number of memory cells connected to one 
of the data line portions of said pair of data line portions 
is equal to the number of memory cells connected to the 
other of the data line portions of said pair of data line portions. 

11. A semiconductor memory according to claim 
32, further comprising 
a pair of second word lines orthogonally crossing 
over said data line portions; 

a first dummy memory cell coupled to one of the data 
line portions of said pair of data line portions and 
one of said second word lines at the cross point 
thereof; and 

a second dummy memory cell coupled to the other of 
the data line portions of said pair of data line por 
tions and the other of said second word lines at the 
cross point thereof. 

12. A semiconductor memory according to claim 11, 
wherein said switching elements comprise a pair of 
transistors, each having an input terminal connected to 
a respective data line portion, an output terminal con 
nected to said second differential amplifier, and a con 
trol terminal to which a control signal is applied. 
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13. A semiconductor memory according to claim 1, 

wherein said data line portions are formed of aluminum 
and said first word lines are formed of polysilicon. 

14. A random access semiconductor memory com 
prising: s 

first and second data line portions disposed parallel 
and adjacent to each other, 

a plurality of first word lines orthgonally crossing 
over each of said data line portions; 

a plurality of memory cells, disposed at the cross 10 
points of said first word lines and one of said data 
line portions, each of which memory cells is capa 
ble of storing selected information to be written 
therein and is capable of reading out information 
stored therein, each memory cell having an address 15 
terminal connected to a respective word line so 
that each word line is connected to the address 
terminal of only one memory cell, and having a 
data terminal connected to one of said data line 
portions; 2O 

a differential amplifier connected to each of said data 
line portions for differentially amplifying signals 
supplied thereby; 

means, connected to said differential amplifier and 
said data line portions; for deriving output signals 25 
representative of signals on said pair of data line 
portions; 

a pair of second word lines orthogonally crossing 
over each of said data line portions; 

a first dummy memory cell, disposed at the crosspoint 30 
of one of said second word lines and said first data 
line, and being capable of storing selected informa 
tion to be written therein, and being capable of 
reading out information stored therein, and having 
an address terminal connected to said one of said 35 
second word lines, and having a data terminal con 
nected to said first data line portion; and 

a second dummy memory cell, disposed at the cross 
point of the other of said second word lines and 
said second data line, and being capable of storing 40 
selected information to be written therein, and 
being capable of reading out information stored 
therein, and having an address terminal connected 
to said other of said second word lines, and having 
a data terminal connected to said second data line 45 
portion, wherein driving signals are applied to one of 
said first word lines and one of said second word lines, 
at the same time, so that data from one of said plural 
ity of memory cells and one of said dunny memory 
cells are, respectively read out on one and the other of 50 
said data line portions, at the same time. 
15. A random access semiconductor memory ac 

cording to claim 14, wherein said output signal deriving 
means comprises 

a pair of switching elements connected to said data 55 
line portions and 

a second differential amplifier connected to said pair 
of switching elements, to which the signals on said 
data line portions are selectively applied through 
said pair of switching elements. 60 

16. A semiconductor memory according to claim 15, 
wherein each of said memory cells comprises a metal 
oxide-semiconductor transistor and a storage capacitor 
connected therewith. 

17. A semiconductor memory according to claim 16, 65 
wherein said switching elements comprise a pair of 
transistors, each having an input terminal connected to 
a respective data line portion, an output terminal con 

8 
nected to said second differential amplifier, and a con 
trol terminal to which a control signal is applied. 

18. A semiconductor memory comprising: 
at least a pair of data line portions arranged in parallel 

with each other and at positions adjacent to each 
other, 

a plurality of first word lines orthogonally crossing over 
said data line portions, 

a multiplicity of memory cells, each of which is coupled 
to a respective data line portion and a respective first 
word line at the cross point thereof and can perform 
randon access for write-in and read-out of data, 

a first differential amplifier to which signals on said pair 
of data line portions are respectively applied; 

means, connected to said first differential amplifier and 
said data line portions, for deriving output signals 
representative of signals on said pair of data line por 
tions and said output signal deriving means having 

a pair of switching elements connected to said data 
line portions; and 

a second differential amplifier connected to said pair of 
switching elements, to which the signals on said data 
line portions are selectively applied through said pair 
of switching elements. 

19. A semiconductor memory comprising: 
at least a pair of data line portions formed of aluminum 

arranged in parallel with each other and at positions 
adjacent to each other 

a plurality of first word lines formed of polysilicon or 
thogonally crossing over said data line portions, 

a multiplicity of memory cells, each of which is coupled 
to a respective data line portion and a respective first 
word line at the cross point thereof and can perform 
randon access for write-in and read-out of data, 

a differential amplifier to which signals on said pair of 
data line portions are respectively applied and 

means, connected to said differential amplifier and said 
data line portions, for deriving output signals repre 
sentative of signals on said pair of data line portions. 

20. A seniconductor memory comprising 
at least a pair of data line portions arranged in parallel 

with each other and at positions adjacent to each 
other 

a plurality of first word lines orthogonally crossing over 
said data line portions 

a multiplicity of memory cells, each of which is coupled 
to a respective data line portion and a respective first 
word line at the cross point thereof and can perform 
randon access for write-in and read-out of data, said 
memory cells coupled such that pairs of cells coupled 
to adjacent word lines are alternately coupled to one 
and the other of said pair of data lines, 

a differential amplifier to which signals on said pair of 
data line portions are respectively applied and 

means, connected to said differential amplifier and said 
data line portions, for deriving output signals repre 
sentative of signals on said pair of data line portions. 

21. A seniconductor memory comprising: 
at least a pair of data line portions arranged in parallel 

with each other and at positions adjacent to each 
other 

a plurality of first word lines orthogonally crossing over 
said data line portions 

a multiplicity of memory cells, each of which is coupled 
to a respective data line portion and a respective first 
word line at the cross point thereof and can perform 
random access for write-in and read-out of data, the 
memory cells of said data line portions, said memory 
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cells coupled such that groups of four cells coupled to 
four adjacent word lines are alternately coupled to one 
and the other of said pair of data lines, 

a differential amplifier to which signals on said pair of 
data line portions are respectively applied, and 

means, connected to said differential amplifier and said 
data line portions, for deriving output signals repre 
sentative of signals on said pair of data line portions. 

22. A semiconductor memory comprising: 
at least two pairs of data line portions arranged in paral 

lel with each other and at positions adjacent to each 
other, 

a plurality of first word lines orthogonally crossing over 
said data line portions, 

a multiplicity of memory cells, each of which is coupled 
to a respective data line portion and a respective first 
word line at the cross point thereof and can perform 
random access for write-in and read-out of data, 

first and second differential amplifiers to which signals 
on said two pairs of data line portions are respectively 
applied, one of said differential amplifiers connected 
to one side of an arrangement formed by said data 
line portions and the other differential amplifier con 
nected to the other side thereof, and 

means, connected to said differential amplifier and said 
data line portions, for deriving output signals repre 
sentative of signals on said pair of data line portions. 

23. A semiconductor memory comprising 
at least a pair of data line portions arranged in parallel 

with each other and at positions adjacent to each 
other, 

a plurality of first word lines orthogonally crossing over 
said data line portions 

a multiplicity of memory cells, each of which is coupled 
to a respective data line portion and a respective first 
word line at the cross point thereof and can perform 
randon access for write-in and read-out of data, the 
memory cells of said data line portions, said memory 
cells coupled such that pairs of cells coupled to adja 
cent word lines are alternately coupled to one and the 
other of said pair of data lines 

a differential amplifier to which signals on said pair of 
data line portions are respectively applied and 

each of said memory cells being a metal-oxide semicon- 45 
ductor transistor having an input electrode, an output 
electrode and a gate electrode, the respective output 
electrodes of two MOS transistors in two adjacent 
memory cells being connected at the sanie location to 
one data line portion and the respective gate electrodes 
thereof being connected to two respective adjacent 
word lines. 

24. A semiconductor memory comprising 
at least a pair of data line portions arranged in parallel 

with each other and at positions adjacent to each 
other 

a plurality of first word lines orthogonally crossing over 
said data line portions 

a multiplicity of memory cells, each of which is coupled 
to a respective data line portion and a respective first 60 
word line at the cross point thereof and can perform 
random access for write-in and read-out of data; 

a differential amplifier to which signals on said pair of 
data line portions are respectively applied 

means, connected to said differential amplifier and said 65 
data line portions, for deriving output signals repre 
sentative of signals on said pair of data line portions, 
and 
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each of said memory cells comprising a metal-oxide 

semiconductor transistor with source drain and gate 
regions, the direction of the channel formed between 
the source and drain regions of said MOS transistor 
being parallel to the direction of said data line por 
tions, 

25. A seniconductor memory comprising: 
at least a pair of data line portions arranged in parallel 

with each other and at positions adjacent to each 
other 

a plurality of first word lines orthogonally crossing over 
said data line portions, 

a multiplicity of memory cells, each of which is coupled 
to a respective data line portion and a respective first 
word line at the cross point thereaf and can perform 
randon access for write-in and read-out of data, 

a differential amplifier to which signals on said pair of 
data line portions are respectively applied 

means, connected to said differential amplifier and said 
data line portions, for deriving output signals repre 
sentative of signals on said pair of data line portions, 
and 

each of said memory cells comprising a metal-oxide 
semiconductor transistor having a gate electrode with 
the gate electrode of said MOS transistor in each 
memory cell formed by a portion of one of said first 
word lines. 

26. A semiconductor memory comprising: 
at least a pair of data line portions arranged in parallel 

with each other and at positions adjacent to each 
other 

a plurality of first word lines orthogonally crossing over 
said data line portions 

a multiplicity of memory cells, formed at said surface, 
each of which is coupled to a respective data line por 
tion and a respective first word line at the cross point 
thereof and can perform random access for write-in 
and read-out of data 

a differential amplifier to which signals on said pair of 
data line portions are respectively applied 

means, connected to said differential amplifier and said 
data line portions, for deriving output signals repre 
sentative of signals on said pair of data line portions, 

said output signal deriving means comprising a pair of 
switching elements connected to said data line por 
tions and a pair of common data lines connected to 
said pair of switching elements. 

27. A randon access seniconductor memory compris 
ing 

first and second data line portions disposed parallel and 
adjacent to each other, 

a pluralty of first word lines orthogonally crossing over 
each of said data line portions 

a plurality of memory cells, disposed at the cross points 
of said first word lines and one of said data line por 
tions, each of which memory cells is capable of storing 
selected information to be written therein and is capa 
ble of reading out information stored therein, each 
memory cell having an address terminal connected to 
a respective word line so that each word line is con 
nected to the address terminal of only one memory 
cell, and having a data terminal connected to one of 
said data line portions 

a differential amplifier connected to each of said data 
line portions for differentially amplifying signals sup 
plied thereby 

means, connected to said differential amplifier and said 
data line portions for deriving output signals represent 
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tative of signals on said pair of data line portions 
comprising. 

a pair of switching elements connected to said data line 
portions, and 

a second differential amplifier connected to said pair of 5 
switching elements, to which the signals on said data 
line portions are selectively amplified though said pair 
of switching elements, 

pair of second word lines orthogonally crossing over each 
of said data line portions, 

a first dunny memory cell, disposed at the crosspoint of 
one of said second word lines and said first data line, 
and being capable of storing selected information to be 
written therein, and being capable of reading out 
information stored therein and having an address 15 
terminal connected to said one of said second word 
lines, and having a data terminal connected to said 
first data line portion, and 

a second dunny memory cell, disposed at the crosspoint 
of the other of said second word lines and said second 20 
data line, and being capable of storing selected infor 
nation to be written therein, and being capable of 
reading out information stored therein, and having an 
address terminal connected to said other of said sec 
ond word lines, and having a data terminal connected 25 
to said second data line portion. 

28. A seniconductor memory comprising: 
at least a pair of data line portions formed of aluminum 

arranged in parallel with each other and at positions 
adjacent to each other 

a plurality of first word lines formed of polysilicon or 
thogonally crassing over said data line portions 

a multiplicity of memory cells, each of which is coupled 
to a respective data line portion and a respective first 
word line at the cross point thereof and can perform 
randon access for write-in and read-out of data for 
each of said data line portions, said memory cells 
coupled such that pairs of cells coupled to adjacent 
word lines are alternately coupled to one and the other 
of said pair of data lines 

a differential amplifier to which signals on said pair of 
data line portions are respectively applied 

means, connected to said differential amplifier and said 
data line portions, for deriving output signals repre 
sentative of signals on said pair of data line portions, 45 

29. A semiconductor memory according to claim 22, 
wherein said differential amplifiers are arranged alter 
nately on one side and the other side of the arrangement 
formed by said pairs of data line portions, 

30 a seniconductor memory according to claim 24, 50 
wherein said data line portion overlaps said channel as 
viewed in the verticul direction. 

31. A semiconductor memory according to claim I, 
wherein said pair of second word lines are arranged at 
positions adjacent to each other. 

32. A semiconductor memory according to claim 18, 
wherein, for each of said data line portions, the memory 
cells coupled thereto are coupled in alternate pairs of adja 
cent word lines. 

33. A semiconductor memory according to claim 18, 60 
wherein said data line portions are formed of aluminum 
and said first word lines are formed of polysilicon. 
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34. A semiconductor memory according to claim 20, 

wherein each of said memory cells comprises a metal 
oxide-semiconductor transistor, the respective output elec 
trodes of two MOS transistors in two adjacent memory cells 
are connected at the same location to one data line portion, 
and the respective gate electrodes thereof are connected to 
two respective adjacent first word lines. 

35. A seniconductor memory according to claim 34, 
wherein the direction of the channel formed between the 
source and drain regions of said MOS transistor is parallel 
to the direction of said data line portion. 

36. A seniconductor memory according to claim 35, 
wherein said data line portion overlaps said channel as 
viewed in the vertical direction. 

37. A semiconductor memory according to claim 34, 
wherein the gate electrode of said MOS transistor in each 
memory cell is formed by a portion of said first word line. 

38. A semiconductor memory according to claim 34, 
further comprising 

a pair of second word lines orthogonally crossing over 
said data line portions and being arranged at positions 
adjacent to each other, 

a first dummy memory cell coupled to one of the data 
line portions and one of said second word lines at the 
cross point thereof and 

a second dunny memory cell coupled to the other of the 
data line portions of said pair of data line portions and 
the other of said second word lines at the cross point 
thereof. 

39. A semiconductor memory according to claim 19, 
wherein said output signal deriving means comprises a pair 
of switching elements connected to said data line portions 
and a second differential amplifier connected to said pair 
of switching elements, to which the signals on said data line 
portions are selectively applied through said pair of switch 
ing elements, and the memory cells coupled to said data 
line portions are coupled in alternate pairs of adjacent word 
lines for each of said data line portions. 

40. A semiconductor memory according to claim 19, 
wherein each of said memory cells is formed at a surface 
portion of a seniconductor body having one conductivity 
type and has a semiconductor region being formed in said 
surfaceportion and having the opposite conductivity type to 
said semiconductor body, said first word lines are formed 
on an insulator disposed on said body, and each of said 
data line portions has a first portion thereof being contact 
with said seniconductor region, and a second portion 
thereof insulated from both said body and said first word 
lines. 

41. A semiconductor memory according to claim 26. 
wherein said output signal deriving means further con 
prises another differential amplifier connected to said pair 
of data lines, to which the signals on said data line portions 
are selectively applied through said pair of switching ele 
pers 

42. A seniconductor memory according to claim 26, 
wherein each of said switching elements comprises a MOS 
transistor having source and drain regions, and each of said 
pair of data line portions is connected through the channel 
formed between the source and drain regions of said tran 
sistor to each of said pair of data lines. 


