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Memory with Five-Transistor Bit Cells and Associated Control Circuit

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to the field of reconfigurable circuits;
in particular, to a reconfigurable integrated circuit having a memory block with a plurality of

five-transistor bit cells, an associated controller, and related applications.

BACKGROUND
[0002] Integrated circuits are often designed using complementary metal oxide
semiconductor (CMOS) technology. With advances in CMOS technology, programmable
circuits have been developed to realize a variety of functions, so long as the complexity of the
desired function is not too high. An example of a reconfigurable circuit is a Field
Programmable Gate Array (FPGA) circuit.
[0003] Programmable circuit designs will often use several transistors for each transistor
of the target function, making the overall surface area required on a given die to be among the
largest circuits made with a given technology. These relatively large integrated circuits often
function near the capability limit of the current technology, such that manufacturers are
constantly faced with reducing the size of their circuit designs in an effort to reduce problems
in production.
[0004] One common function found on a programmable circuit is the configuration
memory. CMOS-based programmable circuits, such as FPGA circuits, commonly include
memory blocks having six transistor (6-T) bit cells, organized into rows and columns to form .
a matrix of 6-T bit cells. All the 6-T bit cells in a row of a CMOS memory block are
typically accessed simultaneously. Likewise, all the 6-T bit cells in a column may be read or
written using the same bit lines. Each 6-T bit cell typically requires 2 bit lines or sometimes
2 select lines. Unfortunately, this is problematic for memory within FPGA devices, because
the metal layers are very crowded. As a result, FPGA memory often only dedicates 2 metal
layers to the memory plane rather than the usual 3 or 4 in conventional ASIC designs, further

increasing the size and complexity of corresponding bit cell designs.
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BRIEF DECRIPTION OF THE DRAWINGS
[0005] The present invention will be described by way of exemplary embodiments, but
not limitations, illustrated in the accompanying drawings in which like references denote
similar elements, and in which:
Figure 1 illustrates a block diagram of a portion of memory in a reconfigurable
circuit, employing one or more memory five transistor bit cells and a controller
mechanism, in accordance with at least one embodiment of the present invention;
Figure 2 illustrates a circuit diagram of a portion of a traditional memory six
transistor bit cell;
Figure 3 illustrates a circuit diagram of a portion of a five transistor bit cell,
employing an access transistor and a bi-stable loop, in accordance with at least one
embodiment of the present invention;
Figure 4 illustrates a circuit diagram of a portion of a five transistor bit cell,
controlling a circuit element, in accordance with at least one embodiment of the
present invention;
Figure 5 illustrates a circuit diagram of a portion of a controller, employing a power
supply control circuit to control power to a memory matrix, in accordance with at
least one embodiment of the present invention;
Figures 6A-6C illustrate flowchart views of a portion of methods of operation of the
controller as presented in Figure 1 in further detail, according to at least one
embodiment of the present invention;
Figure 7 illustrates a circuit diagram of a portion of a controller, employing a power
supply control circuit with a fast discharge, in accordance with at least one
embodiment of the present invention;
Figure 8 illustrates a circuit diagram of a portion of a controller, employing a power
supply control circuit with multiple circuit power supplies, in accordance with at least
one embodiment of the present invention; and
Figures 9A and 9B illustrate circuit diagrams of keeper circuits to supplant a bit cell
in portions of a memory matrix as presented in Figure 1, according to at least one

embodiment of the present invention.
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DETAILED DESCRIPTION
[0006] Embodiments of the present invention provide memory circuits and an associated
controller that overcome the herein afore-mentioned disadvantages of the heretofore-known
devices of this general type and that effectively reduce the size of each memory bit cell in a
memory matrix. As the configuration memory of a reconfigurable circuit is seldom written,
this characteristic can be exploited resulting in a more efficient bit cell that decreases the area
of the configuration memory and helps to improve the routability of the overall design. More

specifically, in various embodiments, each bit cell is formed using only five transistors, one

control the power supply to the memory matrix for reading and writing into the Bit cells.
[0007] Reference in the specification to “one embodiment” or “an embodiment” means
that a particular feature, structure, or characteristic described in connection with the
embodiment is included in at least one embodiment of the invention. The appearance of the
phrase “in one embodiment” in various places in the specification does not necessarily all
refer to the same embodiment, but it may. The phrase “A/B” means “A or B”. The phrase “A
and/or B” means “(A), (B), or (A and B)”. The phrase “at least one of A, B and C” means
“(A), (B), (C), (A and B), (A and C), (B and C) or (A, B and C)”. The phrase “(A) B” means
“(AB) or (B)”, that is “A” is optional.

[0008] As described earlier, in various embodiments, each bit cell is formed using only
five transistors, one bit line and one select line (see e.g., Figure 3). Two of the five transistors
in the bit cell form a first inverter and another two of the five transistors form a second
inverter, such that the two inverters form a bi-stable loop. The remaining fifth transistor
serves as an access transistor. In one embodiment, the drain, the source, and the gate of the
access transistor are each respectively coupled to the input of one of the two inverters, one of
the bit lines, and one of the select lines (see e.g., Figure 3). The controller of the memory.
circuit coupled to the bit lines and the select lines (see e.g., Figure 1) is adapted to clear all bit
cells by activating all the select lines, driving all bit lines to a designated logic value
(configured to be 1 as illustrated in Figure 3), and causing a power cycle to be initiéted on
the bit cells. The controller is also configured to selectively set the stored values of the bit

cells by selectively activating the select lines and selectively driving the bit lines to logic
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zero. In one embodiment, the controller is adapted to read the bit cells using the bit lines and
the select lines. More specifically, in accordance with a further feature of one embodiment,
the controller is adapted to activate a select line to a first level to read a bit cell coupled to the
select line, and activate the select line to a second level to set bit cells, the first level being
relatively lower than the second level (see e.g., Figure ).

[0009] In accordance with another feature of at least one embodiment of the invention,
the controller includes a power supply control circuit adapted to control a power supply
supplying power to the bit cells, the power supply control circuit including a P transistor
having a source coupled the power supply and a drain coupled to the power supply for the bit
cells, a first N transistor serially coupled to the P transistor to serve as a diode, and a second
N transistor serially coupled to the first N transistor, the second N transistor having a source
coupled to ground (see e.g., Figure 5). The gate of the P transistor and the second N
transistor being coupled to each other and to a reset control line.

[0010] In accordance with an additional feature of one embodiment, the power supply
control circuit includes a third N transistor, having a source coupled to ground and a drain
coupled to a power supply for a memory matrix, the power supply control circuit being
configured to activate the third N transistor for fast discharge (see e.g., Figure 7).

[0011] In accordance with an added feature of one embodiment, the controller includes a
memory matrix power supply control circuit with dual power supply voltage. The memory
matrix power supply control circuit includes two P transistors, each P transistor having a
source connected to a different power supply. The controller may read or write to the
respective bit cell according to which power supply is actuated via the associated P transistor
(see e.g., Figure 8).

[0012] In accordance with yet an additional feature of one embodiment, the integrated
memory circuit is coupled to a plurality of circuit elements, such that bit cells of the memory
block drive the circuit elements (see e.g., Figure 4). In accordance with yet another feature of
one embodiment, the plurality of circuit elements are coupled to the opposite side of the bi-
stable loop from the access transistor (see e.g., Figure 4).

[0013] In the following detailed description, reference is made to the accompanying

drawings which form a part hereof wherein like numerals designate like parts throughout, and
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in which are shown, by way of illustration, specific embodiments in which the invention may
be practiced. It is to be understood that other embodiments may be utilized and structural or
logical changes may be made without departing from the scope of the present invention.
Therefore, the following detailed description is not to be taken in a limiting sense, and the
scope of the present invention is defined by the appended claims and their equivalents.
[0014] Referring now to Figure 1, wherein a block diagram of a portion of memory in a
reconfigurable circuit, employing one or more five-transistor memory bit cells and a
controller mechanism, in accordance with at least one embodiment of the present invention,
is shown. Accordingly, in view of the foregoing, there is provided with at least one
embodiment of the invention a memory circuit 100 including a plurality of bit lines 130, a
plurality of select lines 140, a controller 120, and a plurality of bit cells organized into a
memory matrix 110. The controller 120 includes a decoder 150 configured to receive a
memory address 160 and activate the necessary select lines and/or bit lines to access the data
stored in the bit cells. For the illustrated embodiments, the enumerated elements are coupled
as shown. |

[0015] As previously indicated, the memory matrix 110 may include a variety of different
types of bit cells. Figure 2 illustrates one example of a traditional six transistor bit cell 200,
having two inverters 210 coupled to each other and two access transistors 220. The bit cell
200 also includes 2 bit lines 240 and a select line 230. While appropriate in more traditional
memory configurations, the six transistor bit cell is excessive in programmable circuits, such
as FPGA circuits.

[0016] A CMOS inverter 210 includes an N transistor and a P transistor configured
according to 210a or 210b in Figure 2. The two inverters 210a .and 210b, whose output
drives the input of the other inverter, form a bi-stable loop. Interestingly, both logic ‘0° and
logic ¢1” are perpetuated in a bi-stable loop. As such, a designer may choose how to
designate which value is being stored in the bi-stable loop of the bit cell. For example, a
logic ‘0’ may exist when a logic ‘0’ is coupled to access transistor 220a and a logic ‘1’ is
coupled to access transistor 220b. Accordingly, logic ‘1’ would exist when a logic ‘1”is
coupled to access transistor 220a and a logic ‘0’ is coupled to access transistor 220b.

Alternatively, the opposite may be true.
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[0017] When the access transistors 220 are made stronger than the transistors forming the
bi-stable loop210a and 210b, it is possible to force a value on either side of the loop despite
the presence of an inverter 210 driving the opposite value. However, such a conflict will not
last, because as soon as the logic value is forced onto one side of the bi-stable loop, the other
side acquires the opposite value and the loop becomes stable again in the opposite state.
[0018] AN transistor may drive a logic ‘0’ or a P transistor may drive a ‘1’. However,
because N transistors are often stronger than similarly sized P transistors, many designs use N
transistors, as access transistors 220, on each side of the bi-stable loop to force a logic ‘0° on
either side, thereby providing the means to set the bit cell in any of the two stable states.
Alternatively, the access transistors could use larger P transistors to force a logic *1°.

[0019] Either way, in the most recent CMOS technologies, it is impractical to force a
logic ‘1’ with a N transistor or a logic ‘0’ with a P transistor. As such, a single access
transistor cannot be used to set the bit cell in both of the two stable states. However, a single
access transistor can force a logic ‘0’ with a N transistor or a logic ‘1’ with a P transistor.
[0020] Referring now to Figure 3, wherein a circuit diagram of a five transistor bit cell,
in accordance with various embodiments is shown. In various embodiments, five transistor
bit cells 300 are included within the memory matrix 110. Each five transistor bit cell 300
includes two inverters 310a and 310b, whose output drives the input of the other inverter to
form a bi-stable loop. In addition to this bi-stable loop, bit cell 300 includes one access
transistor 320 having a gate coupled to bit line 330 and a source coupled to select line 340.
[0021] The five-transistor bit cell 300 retains one bit of memory, namely a logic ‘0’ or a
logic ‘1’ and reduces the number of transistors needed in each bit cell by one, thereby making
the design cheaper than usual in a CMOS integrated circuit.

[0022] Moreover, the five transistor bit cell 300 also contains only a single bit line and a
single select line where the other designs often require three lines, either two bit lines or two
select lines. As previously indicated, this is of particular interest in reconfigurable memory
structures of FPGA devices where the metal layers are very crowded such that only two metal

layer can be dedicated to the memory plane rather than the usual three or four layers found in

conventional ASIC designs.
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[0023] In the illustrated configuration, the access transistor is an N transistor, which can
force logic ‘0’ but struggles to force logic ‘1°. However, the illustrated access transistor 320
is configured according to a unique configuration, with the drain connected to the input of
one inverter, the source connected to a bit line and the gate to a select line.

[0024] Still compared to the bit cell 200 in Figure 2, the bit cell 300 in Figure 3 lacks the
second access transistor 220b, so that only one value can be written. For the simplicity of the
description, we will assume the value is a one, although the value could also be zero.

Because both the value and its complement are stored in the bi-stable loop of bit cell 300, one
at each input of the two inverters, it is a pure m
a logic 0 (a logic one on the first inverter and a logic zero on the other) and the other state is a
logic 1 (a logic zero on the first inverter and a logic one on the other). Despite this drawback,
the illustrated configuration is very useful in FPGA’s.

[0025] Referring now to Figure 4, wherein a circuit diagram of a five transistor bit cell
400 controlling a circuit element 430 is shown. In this configuration, the memory block 1s
coupled with some hardware so that each bit cell controls or configures a piece of the
hardware. One embodiment includes a plurality of circuit elements coupled to the bit cells of
the memory block. In this useful configuration, each bit cell 400 controls a circuit element
450 coupled to the side of the bi-stable loop, which was formed by inverters 410a & 410b,
opposite to the side attached to the access transistor 420. When data is preloaded into the
memory matrix, the memory block can then initiate the various circuit elements 450 upon
activation. For example, the practice may be employed for a FPGA system, where the
memory is typically written once at power up, or more generally at configuration time, where
needing a full clear step before writing in the desired values has no timing cost to the FPGA
system.

[0026] In at least one embodiment, the bit cell 400 is configured to control the circuit
element 450 from the side of the bit cell 400 opposite from the side connected to the access
transistor 420 so that when reading back the value of the bit cell 400 through the access
transiétor 420, the voltage disruption resulting from the read access will not disturb the said

controlled circuit element 450. This is an additional advantage over a six transistor bit cell
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200 configuration with 2 bit lines, because all voltages of the bit cells 200 are disturbed by
the read process and would affect any attached circuit elements 450.

[0027] To accommodate the advantageous obsolescence of the second access transistor,
embodiments of the present invention manipulate the power supply of the memory matrix.
Various methods may be used to control the power supply voltage.

[0028] Referring now to Figure 5, wherein a controller 500, employing a power supply
control circuit 510 to control power to a memory matrix, is shown. In one embodiment, the

power supply control circuit 510 includes three transistors (T1, T2, and T3). The power

and a drain coupled to the bit cells, a first N transistor (T2) serially coupled to the P transistor
(T3) to serve as a diode; and a second N transistor (T1) serially coupled to the first N
transistor (T2), the second N transistor (T1) having a source coupled to ground.

[0029] Since these three transistors can drive a memory matrix containing thousands of
bit cells, this configuration is much less expensive than placing another transistor in each bit
cell, such as the structure shown in bit cell 200 of Figure 2. The power supply control circuit
510 will drive the power supply to a power level close to the normal power supply when the
command is a logic ‘0’ and to a level that is about the threshold voltage of N transistor above
the ground level (e.g., N transistor T1 drives node N1 to a logic ‘0’ and N transistor T2,
mounted as a diode drives the output to one N transistor threshold above this level). Simple
and efficient, the power supply control circuit is self regulating, since voltage that is too low
on the power supply would draw some current through the access transistor and the P
transistor during the initialization phase and a voltage that is too high would prevent the bit
cells from being initialized to the right level.

[0030] Referring now to Figures 6A-6C, wherein flowchart views of a portion of the
methods of operation of the controller as presented in Figure 1 in further detail, in
accordance with various embodiments are shown. As illustrated in Figure 1, the controller
120 is responsible for activating and driving the select lines 140 and the bit lines 130 coupled
to the memory matrix 110. In addition, the controller 120 is also responsible for adjusting the

power supply to the bit cells. Manipulation of these power lines enables the controller 120 to
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reset memory (Figure 6A), set a bit in memory (Figure 6B), or read a bit in memory (Figure
6C).

[0031] In Figure 6A, upon determining to reset memory in query block 610, the
controller 120 drives the power supply of the memory matrix down to a level less than the
threshold voltage of the access transistor (e.g., N transistor in Figure 3) in block 612. The
controller 120 then activates all the select lines in block 614 to a desired logic level. For
example, in the illustrated embodiment of Figure 3, the controller would apply a logic ‘1° to
all select lines so that the access transistor of all the bit cells are active. In one embodiment,
the logic ‘1’ is a physical voltage value that represents a value pproximately equivalent to
the power supply voltage minus the threshold voltage of the bit cell P transistors. Thereby
making the physical voltage value be above the threshold voltage of N transistors, which is
sufficient to drive the other side of the bi-stable loop to the opposite logic value.

[0032] In block 616, the controller drives all the bit lines to a physical voltage value
selected based on the desired logic value. For example, in the illustrated embodiment of
Figure 3, the controller would drive the bit lines to a physical value, which with the
previously mentioned conventions would correspond to a logic ‘0’ for each bit cell. Thus, in
the illustrated embodiment of Figure 3, the controller shall apply logic ‘1” to all bit lines to
drive the side of the bit cells that is connected to the bit line through the access transistor to a
value that is approximately equivalent to the power supply voltage minus the threshold
voltage of the P transistors, because the opposing inverter has no power supply. This value is
above the threshold voltage of N transistors, which is enough to drive the other side of the bi-
stable loop to logic ‘0’. In block 618, the controller initiates a power cycle to drive up the
power supply of the memory matrix back to its normal value (logic ‘1’ in Figure 3), resulting
in a secure logic ‘0’ being installed in all bit cells during ramp up.

[0033] To set a bit in memory, the controller identifies the set or writing operation in
query block 620. In at least one embodiment, the controller 120 initially clears the full
memory using the previous procedure outlined in Figure 6A. Once the memory is reset, one
embodiment configures the controller 120 to selectively activate desired select lines to set the
level in block 622. Then the controller 120 selectively drives the bit lines to the desired logic

value. In one embodiment, the values are written to all memory cells using ordinary
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methods. However, only bit cells needing logic ‘1’ are written since the bit cell’s initial value
is a logic ‘0’ for all bit cells, hence the unique access transistor (N transistor in Figure 3) is
enough to generate the desired logic ‘1°.

[0034] Because random data can only be written by first doing a global reset as illustrated
in Figure 6A and then setting the necessary bits as illustrated in Figure 6B, in various
embodiments, the system may be configured to subdivide the memory matrix to implement
several smaller memories, called memory blocks, rather than a single large memory. For
example, in one embodiment, when particular data is to be written in a particular word, the
system is conﬁguréd so that only one memory block must be reset rather than the full
memory and/or memory matrix. These configurations are interesting embodiments, both in
terms of performance, because only the memory block has to be fully reprogrammed rather
than the whole memory, and in terms of usability, which in the context of a reconfigurable
circuit, enables the parts of the circuits configured by the other memory blocks to continue
running even when another memory block is reprogrammed.

[0035] Referring now to Figure 7, wherein a circuit diagram of a controller employing a .
power supply control circuit with a fast discharge, in accordance with various embodiments,
is shown. In the illustrated embodiment, the controller 700 has an additional transistor T4 to
allow a fast discharge of the power supply line to a voltage below the threshold voltage of the
N transistors, which thereby improves the speed at which the memory can be reset. More
specifically, activating the fast discharge command line of T4 drives down the power supply
of the memory matrix in conjunction with activating the reset command line. Once the
desired lower threshold voltage has been acquired, the controller 700 stops the fast discharge
by deactivating the fast discharge command line of T4. The reset command line remains on
until the operation is completed. ’

[0036] Referring now to Figure 8, wherein a circuit diagram of a controller employing a
power supply control circuit with multiple circuit power supplies, in accordance with various
embodiments, is shown. In some CMOS device technologies, the noise margin is so low that
the described bit cell configurations may be difficult to obtain because of the difficulty in
accounting for the size of the access transistor: If the access transistor is too small, then it

may not be strong enough to allow a secure write process. However, if the access transistor is
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too large, the read process may flip the bit that is being stored in the bit cell. Figure 8
provides an exemplary embodiment, where multiple power supplies are used to select
whether a read or write operation is to be performed, to address these issues. In these
embodiments, a lower voltage is applied during set operations as described in Figure 6B,
during which command writeN is low and a higher voltage is applied to the memory matrix
during read operations as described in Figure 6C during which command readN is low.
[0037] Because a low power supply applied to the memory during set operations may

imply some leakage in the driven logic in the case the bit cell is used in a reconfigurable
nction, dividing the memory into smaller memory blocks and
applying the lower voltage only in the zero or more blocks being written is beneficial in term
of power consumption.

[0038] In various embodiments, the select line is driven to a lower voltage for the read
process than for the write process. This technique is particularly useful in a five transistor bit
cell design, because of a lack of symmetry within the five transistor bit cell. In contrast, six
transistor bit cells are symmetrical so that the read process incurs the same perturbation on
both sides of the bit cell, making a flip less likely to occur and the read process can be
differential.

[0039] Referring now to Figures 9A and 9B, wherein circuit diagrams of keeper circuits
that may be used to supplant a bit cell in portions of a memory matrix are shown. Depending
on the particular characteristics of a given reconfigurable circuit, the full address range of a
configuration address space may not be entirely populated with actual bit cells. For example,
in one embodiment, not all clusters have a multiplier and therefore the configuration address
space traditionally dedicated to the configuration of the multiplier would have no physical
memory to associate with it in those clusters without a multiplier. However, in various
embodiments, it still may be practical to provide a predictable value when such addresses are
accessed. The illustrated circuit configurations are designed to provide this predictable value
when such addresses are accessed and to include a keeper 900 coupled to a bit line 910. As
such, a keeper 900 in accordance with one of the illustrated configurations is helpful to allow

the same process to be used to compute a predictable checksum of the full configuration in
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the reconfigurable circuit without having to process various clusters, such as clusters with a
multiplier and clusters without multipliers, differently.

[0040] Putting a keeper 900 into the cluster as an alternative when no bit cell is present
may help maintain a consistent value for the position within the matrix. In one embodiment,
the keeper 900 includes a few transistors arranged to facilitate maintaining a physical ‘1’ on
the bit line 910 once this level is already in effect. The keeper 900 provides that when no bit
cell is present, various leakage will not decrease or improperly affect the level of the bit line

910. Moreover, in one configuration, the keeper 900 helps to ensure that designated value is
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conventions, is read as a logical ‘0’ by the illustrated circuit.

[0041] Figure 9A illustrates how such a keeper 900 is traditionally configured with an
inverter 920 whose input is coupled to the bit line 910 and whose output is coupled to the
gate of a P transistor 940a whose source is coupled to the power supply and whose drain is
coupled with the bit line 910.

[0042] Another alternative implementation is to implement the keeper 900 in accordance
with the configuration illustrated in Figure 9B, with an inverter 920 whose input is coupled
to the bit line 910 driving a second inverter 930 whose output is coupled to the gate of a N
transistor 940b whose source is coupled to the power supply and whose drain is coupled with
the bit line 910. This configuration provides that the keeper 900 does not drive the bit line
910 above the precharge voltage, which is enough to ensure that a physical ‘1’ is read.

[0043] Although specific embodiments have been illustrated and described herein, it will
be appreciated by those of ordinary skill in the art and others, that a wide variety of alternate
and/or equivalent implementations may be substituted for the specific embodiment shown
and described without departing from the scope of the present invention. This application is
intended to cover any adaptations or variations of the embodiment discussed herein.
Therefore, it is manifested and intended that the invention be limited only by the claims and

the equivalence thereof.
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CLAIMS

What is claimed is:

2.

A memory circuit, comprising:
a plurality of bit lines;
a plurality of select lines;

a plurality of bit cells, each bit cell formed using five transistors, with two of the five

transistors forming a first inverter, another two of the five transistors forming
a second inverter, the two inverters forming a bi-stable loop, and the fifth
transistor serving as an access transistor, with the drain, the source and the
gate of the access transistor coupled to inputs of the inverters, one of the bit
lines, and one of the select lines respectively; and

a controller coupled to the bit lines and the select lines, and adapted to clear all bit
cells by activating all the select lines, driving all bit lines to a logic one, and
causing a power cycle to be initiated on the bit cells, and to selectively set the
bit cells by selectively activating the select lines and selectively driving the bit

lines to logic zero.

The memory circuit as recited in claim 1, wherein the controller is further adapted to

read the bit cells using the bit lines and the select lines.

3.

The memory circuit as recited in claim 2, wherein the controller is adapted to activate

a select line to a first level to read a bit cell coupled to the select line, and activate the select

line to a second level to set bit cells, the first level lower than the second level.

4.

The memory circuit of claim 2, wherein the bit lines are further adapted to include at

least one keeper.
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5. The memory circuit of claim 1, wherein the controller includes a power supply control
circuit adapted to control a power supply supplying power to the bit cells, the power supply
control circuit including
a P transistor with a source and a drain, the source of the P transistor coupled to the
power supply and the drain of the P transistor coupled to the bit cells;
a first N transistor serially coupled to the P transistor to serve as a diode; and
a second N transistor serially coupled to the first N transistor, a source of the second

N transistor coupled to ground.

6. The memory circuit of claim 5, wherein the power supply control circuit further
comprises a third N transistor coupled to the power supply of the bit cells, a source of the

third N transistor coupled to ground.

7. The memory circuit of claim 5, wherein the power supply control circuit further
comprises a second P transistor coupled to the power supply of the bit cells, a source of the

second P transistor coupled to a second circuit power supply.

8. The memory circuit of claim 7, wherein the controller is further adapted to read the bit
cells using the bit lines and the select lines, the P transistor and the second P transistor
configured to apply power from each respective circuit power supply based on whether a read

access or set access is requested for the bit cells.

9. An integrated circuit comprising:
a memory block, the memory block having
a plurality of bit lines;
a plurality of select lines;
a plurality of bit cells, each bit cell formed using five transistors, with two of the
five transistors forming a first inverter, another two of the five transistors
forming a second inverter, the two inverters forming a bi-stable loop, and the

fifth transistor serving as an access transistor with the drain, the source and the
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gate of the access transistor coupled to inputs of the inverters, one of the bit
lines, and one of the select lines respectively;

a controller coupled to the bit lines and the select lines, and adapted to clear all bit
cells by activating all the select lines, driving all bit lines to a logic one, and
causing a power cycle to be initiated on the bit cells, and to selectively set the
bit cells by selectively activating the select lines and selectively driving the bit
lines to logic zero; and

a plurality of circuit elements correspondingly coupled to the bits cells of the memory

block.

10.  The integrated circuit as described in claim 9, wherein the plurality of circuit elements
coupled to the bit cells of the memory block are actually coupled to the side of the bi-stable

loop opposite to the side attached to the access transistor.

11.  The integrated circuit as described in claim 9, wherein the memory block further

comprises at least one keeper, each keeper coupled to a selected one of the plurality of bit

lines.

12.  The integrated circuit of claim 9, wherein the integrated circuit is a reconfigurable

integrated circuit, and the memory block is the configuration memory of the reconfigurable

integrated circuit.

13.  The integrated circuit of claim 12, wherein the reconfigurable integrated circuit is a

Field Programmable Gate Array.

14.  The integrated circuit of claim 12, wherein the controller of the memory block further
comprises a power supply control circuit adapted to control a power supply supplying power
to the bit cells of the memory block, the power supply control circuit including

a P transistor having a source coupled to the power supply and a drain coupled to the

bit cells;
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a first N transistor serially coupled to the P transistor to serve as a diode; and

a second N transistor serially coupled to the first N transistor, a source of the second

N transistor coupled to ground.

15. The integrated circuit of claim 14, wherein the power supply control circuit further
comprises a third N transistor coupled to the power supply of the bit cells, a source of the

third N transistor coupled to ground.

16. The integrated circnit of claim 14, wherein the power supply control circuit further
comprises a second P transistor to control the power supply of the bit cells, a source of the
second P transistor coupled to a second circuit power supply and a drain of the second P

transistor coupled to the power supply of the bit cells.

17. The integrated circuit of claim 16, wherein the power supply control circuit further
comprises a third N transistor, a source of the third N transistor coupled to ground and a drain
of the third N transistor coupled to the drain of the second P transistor, the third N transistor

configured to discharge the power supply of the bit cells upon activation.

18. A method comprising:
clearing a plurality of bit cells of a memory by activating all select lines of the
memory, driving all bit lines of the memory to logic one, and causing a power
cycle to be initiated on the bit cells; and
selectively setting the bit cells by selectively activating the select lines, and

selectively driving the bit lines to logic zero.

19.  The method of claim 18, further comprising selectively using the select and bit lines

to read content of selected ones of the bit cells.

20. The method of claim 18, wherein said selectively setting of the bit cells comprises

selectively activating the select lines to a first threshold level, and said selective reading of
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the bit cells comprises selectively activating the select line to a second threshold level that is

different than the first threshold level.

21. The method of claim 18, wherein said clearing and selectively setting are performed
at power on of a reconfigurable circuit having the memory, to configure reconfigurable

resources of the reconfigurable circuit correspondingly coupled to the bit cells.

22. The method of claim 18, wherein said causing the power cycle to be initiated on the
bit cells further includes driving down a power supply of the bit cells below a threshold
voltage of N transistors in the bit cells by activating a fast discharge transistor and a reset

transistor.
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