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Quiet row select circuit for holding unselected word lines or row select lines in a memory array ata predetermined voltage
potential. Transistors (34), (35), (36), (37) are used to couple each row select line (R0), (R2), (R3) to the predetermined voltage
potential wherein for adjacent row select lines at least one of the adjacent select lines is always coupled to the predetermined vol-
tage when in an unselected state. A transistor (31) or (32) is also used to couple each of the adjacent row select lines together and
this transistor is enabled whenever the adjacent row select lines are non-selected so that both row select lines are coupled toge-

ther to the predetermined voltage level.
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QUIET ROW SELECT CIRCUITRY

This invention relates, in general, to memories, and
more particularly, to a quiet row select circuit useful in
a semiconductor memory.

In a memory array a decoded address signal is used to
select a word line, also known as a row select line. The
unselected row select lines will tend to float unless they
are held to ground or to some other desired potential.
Allowing the row select lines to float will cause a signal
to be coupled onto them when a change in potential is
induced on the bit lines. The coupled signal can provide
what would appear to be a readout of unselected memory
cells assoclated with those row select lines. Since such
readouts are usually spurious and destructive, information
could be lost. Even if the information is not destroyed,
having the row select line at some negative potential takes
time to return the row select line to a desired potential
prior to its being accessed.

In the past, various schemes have been used to hold.
the row select lines at a predetermined potential level
when they are unselected. One such attempt emploved a
transistor coupling each row select line to a desired
potential level. The transistor then required a modifica-
tion to the decoder to provide a control signal for the
transistor. Another attempt resulted in the use of
cross-coupled transistors attached to each row select line.
However, such an arrangement takes up large amounts of chip
area and has transient current spikes. As higher and
higher density memory arrays are being reached, avail-
ability of chip area becomes a real consideration and
circuits which take up a large amount of area must be
revised or eliminated. By now it should be appreciated
that it would be desirable to provide a circuit which would

maintain unselected row lines in a quiet condition during
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the entire time that they are unselected and yet -which does
not consume a large amount of chip area.

Accordingly, it is an object of the present invention
to provide a gquiet row select circuit which uses a
relatively small amount of chip area and has the ability to
hold all unselected row select lines at a predetermined
voltage level. -

Another object of the present invention is to provide
a circuit which consumes a minimal amount of power while
holding unselected row select lines at a predetermined

voltage potential.
Summary of the Invention

In carrying out the above and other objects of the
present invention, there is provided, in one form thereof,
a quiet row select circuit for holding unselected row
select lines in a predetermined state. The row select
lines, also commonly known as word lines, appear in a
memory array having a plurality of such row select lines
and an address decoder. The gquiet row select circuit
comprises a plurality of first means each coupled to one of
the plurality of row select lines to controllably couple
the one of the plurality of row select lines to a voltage
potential node. A plurality of second means is each
coupled between adjacent row select lines to controllably
couple the adjacent row select lines together thereby
forming pairs of row select lines which can be controllably
coupled together. The second means is controlled by an
output from the address decoder.

A method of providing a guiet row select line for

unselected row select lines in a memory is also provided.
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Brief Description of the Drawings

FIG. 1 is a schematic representation of an embodiment
of the present invention; and

FIG. 2 is a representation of some of the timing
signals helpful in understanding the operation of the
circuit of FIG. 1.

Detailed Description of the Drawings

FIG. 1 represents, in schematic form, a portion of a
semiconductor memory. Transistor 11 along with transistors
13, 14, and 15 form a NOR circuit for decoding address
signals. Transistor 11 has its drain electrode connected
to a voltage terminal Vpp, its gate electrode connected
to a precharge signal, and its source connected to node 12.
Transistors 13, 14, and 15 are coupled from node Té to a
voltage reference potential illustrated as ground.
Transistors 13 through 15 are representative of transistors
in a NOR decoding circuit. Depending upon the size of the
memory array there could be many more transistors than
those illustrated coupled between node 12 and ground.
Transistor 13 is illustrated as having address signal A1
connected to its gate or control electrode. Transistor 14
is illustrated as having its gate electrode connected to
address signal A2, and transistor 15 is illustrated as
having its gate electrode connected to address signal A3.
The output for the decoding NOR gate appears at node 12.
Coupling transistors 16, 17, 18, 19 have one of their
current carrying electrodes connected to node 12, whereas,
each of the second current carrying electrodes goes to the
gate electrode of another transistor. Transistor 16
couples node 12 to the gate electrode of transistor 20,
transistor 17 couples node 12 to the gate electrode of
transistor 21, transistor 18 couples node 12 to the gate

electrode of transistor 22, and transistor 19 couples node




WO 81/01482 PCT/USB0/01366

10

15

20

25

30

35

.

12 to the gate electrode of transistor 23. .Transistors 16
through 19 each have their gate electrodes connected to
voltage terminal Vpp. Transistors 16 through 19

provide isolation between node 12 and transistors 20
through 23, respectively, which reduces capacitance loading
at the gate electrodes of transistors 20 through 23.

Transistor 20 has one electrode connected to a row
select signal, RS0, and another electrode connected to row
select line RO. Transistor 21 has one electrode connected
to row select line, RS1, and another electrode connected to
row select line R1. Transistor 22 has one electrode
connected to row select signal RS2, and has its other
electrode connected to row select line R2. Transistor 23
has one electrode connected to row select signal RS3 and
has its other electrode connected to row select line R3.
Transistors 20 through 23 provide a logic ANDing function
of the signal at node 12 with the row select signal RSO
through RS3, respectively. 1In a preferred embodiment, the
row select signal is derived by ANDing a row select signal
with a coded address signal such as the sixth and seventh
coded address. This derivation is not shown since it is
not needed for an understanding of the invention. 1In fact,
some memory systems have a single word line ‘enable signal
that goes to all of the word line drivers, such as
transistors 20 through 23. As will be understood by those
persons skilled in the art, seven addresses are needed to
describe one hundred and twenty-eight locations in a
memory. By using the sixth and seventh address signal to
derive the row select signal then only thirtv-two NOR gates
are required instead of one hundred twenty-eight.

Dotted line 29 encloses four row select lines RO
through R3. 1In a typical 16K RAM memory there will be
thirty-two such row select lines, however, for sake of
simplicity only four row select lines are illustrated. Row
select line RO is terminated by transistor 34 which couples

it to a predetermined voltage level, illustrated as ground.
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Transistor 35 couples row select line R1 to ground,
transistor 36 couples row select line R2 to ground, and
transistor 37 couples row select line R3 to ground. The
gate electrodes of transistors 34 and 36 are connected to
address signal AQ', and the gate electrodes of transistors
35 and 37 are connected to address signal A0'. Since
transistors 34 and 35 are enabled by complementary signals
one of them will always be conductive when the four row
select lines within dotted line 29 are unselected. One of
transistors 36 or 37 will also be enabled since the same
signal that egables transistor 34 enables transistor 36 and
the same sign%l that enables transistor 35 enables
transistor 37.

Transistor 31 couples together adjacent row select
lines RO and R1. Transistor 32 couples together adjacent
row select lines R2 and R3. The gate electrodes of
transiétors 31 and 32 afe coupled to a current carrying
electrode of transistor 30. The other current carrying
electrode of transistor 30 is coupled to a row non-select
signal RS. The gate electrode of transistor 30 is coupled
to node 12 by transistor 19, As can be seen, enabling of
transistor 31 couples row select lines RO and R1 together,
and since at least AQ' or A0' will be high, both RO and R1
will be coupled to the voltage reference potential
illustrated as ground. R2 and R3 are coupled to ground in
a similar manner.

Prior to receipt of an address signal, transistor 11
is enabled by the precharge signal, PRE, applied to its
gate electrode thereby charging node 12 towards Vpp*

The voltage on node .12 is coupled by transistor 19 to the
gate electrode of transistor 30. With transistor 30 being
enabled the row non-select signal, RS, can be coupled to
line 33, 1If an address signal comes along and enables one
of the pull down transistors 13, 14, or 15, then node 12
will be pulled towards ground. With node 12 being held

low, transistor 30 will not be enabled and the positive RS
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signal coupled to line 33 will remain on line 33 thereby
maintaining transistors 31 and 32 in a conductive state.
Since one of transistors 34 or 35 and one of transistors 36
or 37 is conductive then all four row select lines will be
held at a predetermined voltage potential such as ground.

In some cases, transistor 30 may cause loading effects
on the gate electrode of transistor 23, and in such cases a
capacitor added from the gate electrode of transistor 23 to
its source will overcome such loading effects.

Referring now to FIG. 2, it will be noted that as the
precharge signal, PRE, is in a high state the address
signals illustrated as & in the second waveform will be
low. Then as precharge signal, PRE, goes low the addresses
will be present and depending upon the particular word line
or row select line chosen the address signals represented
by the waveform label A can either be low (dotted) or
high (solid line). After the address sigﬁals are present
the row select signal will also be present. A third
waveform, RS, illustrates row non-select signal RS while
the fourth waveform, RS, illustrates row select signals RS0
through RS3. A fifth waveform labelled 12 represents the
voltage time relationship of the signal at node 12. This
signal will be approximately one threshold less than
Vpp When it is in a high state. If one of the row
select lines, shown within dotted line 29, is chosen then
the voltage at node 12 will remain at a high level. When
the NOR gate decoder is not decoding a selected signal then
of course node 12 is pulled to ground. The bottom
waveform, 33, represents the voltage-time relationship of
the signal on line 33. This signai will be approximately
Vpp Minus two thresholds or will be at ground (as
illustrated by the dotted line) when transistor 30 is
enabled and RS is low. If the NOR gate decoder represented
by transistors 11, 13, 14, and 15 is decoding a signal that
will select one of the four row select lines within dotted
line 29 then node 12 stays high (as illustrated by the
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dotted line portion) maintaining transistor 30 in an
enabled condition which will cause line 33 to be pulled low
when RS goes low. Thus in this case, row select signals
RSO, RS1, RS2, and RS3 control the grounding or selecting
of row lines RO, R1, R2, and R3, respectively.

It should be noted that the gate electrode of
transistor 30 could be connected directly to node 12 if
circuit layout constraints permit such a connection. Such
an arrangement would result in similar circuit operation.

By now it should be appreciated that there has been
provided a guiet row select circuit which is very effective
in maintaining the unselected row select lines at a
predetermined voltage potential without the addition of
very many transistors. In addition the transistors added

use a minimum amount of power and chip area.
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Claims

1. A quiet row select circuit for use in a memory
array having a decoder and a plurality of row select lines,
the decoder providing an output, comprising: a first
transistor coupled from each of the plurality of row select
lines to a reference potential, each of the first
transistors having a control electrode wherein adjacent
first transistors have complementary address signals
coupled to their control electrodes; a plurality of second
transistors each cbupled between two of the row select
lines in a manner so that one of the plurality of second
transistors is coupled between a first and a second row
select line of the plurality of row select lines and
another of the plurality of second transistors is coupled
between  a third and a fourth row select line of the
plurality of row select lines and so forﬁh with the
rémainder of the plurality of second transistors; and
control means to controllably enable the plurality of
second transistors, the control means enabling the second
transistors when the associated row select lines are not
selected thereby holding the row select lines in a quiet
state, the control means being coupled to the output of the

decoder.

2. A quiet row select circuit for keeping unselected
row lines in a predetermined state while selected row lines
are being enabled, comprising: £first means coupled to the
row lines for enabling the row lines when the row lines are
selected, the first means providing an enabling signal when
a row line is being selected and providing a complementary
signal when a row line is unselected; a piurality of second
means each connected to each row line for controllably
coupling each row line to a voltage potential node, each
adjacent second means being enabled by an address signal or
its complement so that every other row select line can be
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coupled to the voltage potential node when unselected; and
a plurality of third means each coupled between adjacent
row lines, each third means being controlled by the first
means so that the complementary signal can enable the third
means to couple the adjacent row lines together to thereby
permit one of the enabled second means to couple the

adjacent row lines to the voltage potential node.

3. The row select circuit of claim 2 wherein the
first means is an address decoder, and the plurality of

second means are field effect transistors.

4, The row select circuit of claim 2 wherein the
third means is a plurality of field effect transistors,
each field effect transistor coﬁpling two adjaceht row
lines together and including at least one field effect
transistor for coupling a control signal to the coupling

field effect transistors.

5. For use in a memory array, a gquiet row select
circuit for holding unselected row select lines in a
predetermined state, the memory array having a plurality of
row select lines and an address decoder, the address
decoder providing an output for enabling a row select
means, the row select means providing an output which is
coupled to the row select lines, the quiet row select
circuit comprising: a plurality of first means each
coupled to one of the plurality of row select lines to
controllably couple the one of the plurality of row select
lines to a voltage potential node; and a plurality of
second means each coupled between adjacent row select lines
for controllably coupling the adjacent row select lines
together thereby forming pairs of row select lines which
can be controllably coupled together, the second means

being controlled by the output of the address decoder.
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6. The quiet row select circuit of claim 5 wherein

the voltage potential node is a voltage reference node.

7. A method of providing a quiet row select line for
unselected row select lines in a memory, comprising:
controllably coupling each row select line to a predeter-
mined voltage potential wherein adjacent row select lines.
are controllably coupled by complementary signals;
controllably coupling adjacent row select lines together by
a coupling means; coupling a non-se.ect signal to the -
coupling means to enable the coupliﬁg means when an
associated row select line is unselécted.

!

8. A guiet row select circuit for holding a
plurality of unselected row select lines at a predetermined
voltage potential in a memory array having a plurality of
row select lines when at least one row select line is being
selected, the memory array having a decoder providing a
decoded output from a NOR gate, a first ANDing means
coupled to the output of the NOR gate and also receiving a
row select signal to be ANDed with the output of the NOR
gate, comprising: a plurality of first transistors each
having a first, a second and a control electroae, the first
electrode being coupled to a row select line and the second
electrode being coupled to the predetermined voltage
potential, and the control electrode being coupled to an
address signal such that for every other control electrode
one will be coupled to the address signal and the other
will be coupled to a complement of the address signal; a
plurality of second transistors having a first, a second
and a control elect:ode, the first electrode of one of the
second transistors being coupled to a first row select line
and the second electrode of the one of the second
transistors being coupled to an adjacent row select line,
and the first electrode of another of the second
transistors being coupled to a third row select line and

//@Tﬁﬂéu
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the second electrode of the another of the second
transistors being coupled to an adjacent fourth row select
line, and a second ANDing means coupled to the output of
the NOR gate and coupled to a non-select row select signal
to AND the non~-select signal and the output of the NOR
gate, the second ANDing means providing an output coupled
to the control electrodes of the second transistors.

9. The guiet row select circuit of claim 8 wherein
the second ANDing means is a transistor having a first, a
second and a control electrode, the first electrode is
coupled to the non-select row select signél and the second
electrode provides the output and the control electrode is
coupled to the output of the NOR gate.

10. The guiet row select circuit of claim 8 wherein
the transistors are field effect transistors.
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