
PIXEL FOR BOOSTING PIXEL RESET VOLTAGE FIELD OF THE
INVENTION [0001] The invention relates generally to
improving the control and operation of an imager
pixel. BACKGROUND OF THE INVENTION [0002] Various
imager circuits have been proposed such as charge
coupled device (CCD) arrays, complementary metal oxide
semiconductor (CMOS) arrays, arrays combining both CCD
and CMOS features, as well as hybrid infrared
focal-plane arrays (IR-FPAs). Conventional arrays have
light-sensing elements, typically referred to as
"pixels" and readout circuitry that outputs signals
indicative of the light sensed by the pixels. [0003] A
CMOS imager, for example, includes a focal plane array
of pixel cells; each cell includes a photodetector
(e.g., a photogate, photoconductor or a photodiode)
overlying a substrate for producing a photo -generated
charge in a doped region of the substrate. A readout
circuit is provided for each pixel cell and includes
at least a source follower transistor and a row select
transistor for coupling the source follower transistor
to a column output line. The pixel cell also typically
has a storage region, connected to the gate of the
source follower transistor. Charge generated by the
photodetector is sent to the storage region. The
imager may also include a transistor for transferring
charge from the photodetector to the storage region
and another transistor for resetting the storage
region to a predetermined charge level prior to charge
transference. [0004] FIG. 1 illustrates a block
diagram of a CMOS imager device 908 having a pixel
array 200 with each pixel cell being constructed as
described above, or as other known pixel cell
circuits. Pixel array 200 comprises a plurality of
pixels arranged in a 



predetermined number of columns and rows (not shown).
The pixels of each row in array 200 are all turned on
at the same time by a row select line, and the pixels
of each column are selectively output by respective
column select lines. A plurality of row andcolumn
lines are provided for the entire array 200. The row
lines are selectively activated in sequence by a row
driver 210 in response to row address decoder 220. The
column select lines are selectively activated in
sequence for each row activation by a column driver
260 in response to column address decoder 270. Thus, a
row and column address is provided for each pixel.
[0005] The CMOS imager 908 is operated by a control
circuit 250, which controls address decoders 220, 270
for selecting die appropriate row and column lines for
pixel readout. Control circuit 250 also controls the
row and column driver circuitry 210, 260 so that diey
apply driving voltages to the drive transistors of die
selected row and column lines. The pixel output
signals typically include a pixel reset signal Vrst
taken off of the storage region when it is reset by
the reset transistor and a pixel image signal Vsig,
which is taken off the storage region after photo
-generated charges are transferred to it. The Vrst and
Vsig signals are read by a sample and hold circuit 265
and are subtracted by a differential amplifier 267, to
produce a differential signal Vrst - Vsig for each
pixel. Vrst - Vsig represents the amount of light
impinging on the pixels. This difference signal is
digitized by an analog-to-digital converter 275. The
digitized pixel signals are fed to an image processor
280 to form a digital image output. The digitizing and
image processing can be located on or off the imager
chip. In some arrangements the differential signal
Vrst - Vsig can be amplified as a differential signal
and directly digitized by a differential analog to
digital converter. [0006] FIG. 2 illustrates a four
transistor (4T) CMOS imager pixel cell 100. Pixel cell
100 includes a photodiode 102 connected to a transfer
transistor 104. The transfer 



transistor 104 is also connected to storage region
108. A reset transistor 106, a capacitor 107 and a
gate of a source follower transistor 110 are connected
to storage region 108. A row select transistor 112 is
connected to source follower transistor 110. The
active elements of pixel cell 100 perform die
functions of (1) photon to charge conversion by
photodiode 102; (2) resetting the storage region to a
known state before the transfer of charge to it by
reset transistor. 106; (3 ) transfer .ofcharge tp
..the_storage region 108 by the transfer transistor
104; (4) selection of the cell 100 for readout by row
select transistor 112; and (5) output and
amplification of a signal representing areset voltage
(i.e., Vrst) and a pixel signal voltage (i.e., Vslg)
based on die charges present on storage region 108 by
source follower transistor 110. Capacitor 107 is
utilized because charges produced during an
integration period by photodiode 102 may be greater
than the capacity of storage region 108. Accordingly,
capacitor 107 provides additional charge storage
capacity. The pixel cell 100 of FIG. 2 is formed on a
semiconductor substrate as part of an imager device
pixel array (e.g., array 200 of FIG. I)- [0007] FIG. 3
illustrates a timing diagram for the FIG. 2 circuit
300 during pixel readout. Initially, the storage
regions 108 of all pixels in an imager array 200 (FIG.
1) are set to a predetermined voltage to ensure that
all source follower transistors 110 remain turned off.
The ROW signal of the pixel intended to be read is
pulsed high at time t l providing an operating voltage
across source follower transistor 110. The storage
region 108 of the pixel intended to be sampled is then
reset at time t2 by briefly turning on reset
transistor 106, which is supplied with operating
voltage VCC plus a Vt threshold voltage of the reset
transistor 106 when signal RST goes high, thereby
resetting storage region 108 to a predetermined
voltage. The reset voltage level on the storage region
108 is then applied to the gate of source follower
transistor 110, which 



converts it to a reset output voltage Vrst on a column
output line. The output signal is subsequently sampled
at time t3, for example by a sample and hold circuit
265 (FIG. 1), where a high pulse SHR is used to sample
and hold die reset output voltage Vrst onto a first
sample and hold capacitor. [0008] Charge stored in
photodiode 102 from an integration period is
subsequendy transferred to storage region 108 by
signal TX going high at time t4 thereby, turning on
transfer transistor 104. The transferred charge lowers
the voltage on die storage region 108 to a pixel
output signal level, which is applied to the gate of
source follower transistor 110. Source follower
transistor 110, which is supplied widi operating
voltage VCC, converts die signal voltage level to a
signal output voltage Vslg on die column output line.
Sample and hold circuit 265 (FIG. 1) in response to a
sample/hold pulse SHS at time t5 causes the pixel's
signal output voltage Vslg on the column line to be
stored in a second sample and hold capacitor. After
Vslg is sampled,the ROW signal is set to a low voltage
and the pixel circuit is ready for a next image
capture. [0009] Since transfer transistor 104 is
positioned between photodiode 102 and storage region
108, the storage region 108 can be reset prior to
transferring electrons. This permits a correlated
double sampling operation resulting in reduced kTC
noise and image noise. [0010] With the pixel circuit
configuration of FIG. 2 during reset, in order to
obtain a maximum voltage swing at storage region 108,
the reset transistor gate voltage is boosted to VCC
+Vt (a threshold voltage of reset transistor 106). By
adding voltage Vt to the reset voltage, the storage
region 108 can be reset to VCC allowing a greater
output signal swing from the source follower
transistor 110 in response to charges transferred to
the storage region 108 from photodiode 102. This
technique requires 



additional supply voltage boost circuits to boost the
reset voltage which increases the size, power
consumption, design complexity and costs of the pixel
and associated circuit. BRIEF SUMMARY OF THE INVENTION
[001 1] Exemplary method and apparatus embodiments of
the present invention provide a new pixel design for
an imager in which the row transistor that selects the
pixel row for operation and readout is electrically
coupled to and is operated in a manner which boosts
the reset voltage applied to the storage region
thereby eliminating the need for a supply voltage
boosting circuit [0012] In one exemplary embodiment,
the pixel cell includes a photosensor, a storage
region for receiving transferred charges from the
photosensor, a reset transistor for the resetting the
storage region, which is operated by a reset control
signal, a source follower output transistor having a
gate coupled to the storage region for providing a
selective readout in response to a row select signal,
a row select transistor coupled between a power source
and the source follower output transistor for
providing an output signal onto an output column line
and a capacitance coupled between thestorage region
and a source terminal of the row select transistor.
When the row select transistor is turned on shortly
after a reset transistor is turned on, the row select
transistor boosts the reset voltage on the storage
region by adding the initial pulse voltage to the
reset voltage supplied by the reset transistor. The
capacitance also provides increased charge storage for
the storage region when charge is transferred to the
storage region from the photosensor. The capacitance
may be provided by parasitic capacitance or by an
added capacitor [0013] In another exemplary
embodiment, the pixel cell includes a photosensor, a
storage region for receiving transferred charges from
the photosensor, a reset transistor 



for the resetting of the storage region, which is
operated by a reset control signal, a source follower
output transistor having a gate coupled to the storage
region for providing a readout signal, a row select
transistor connected to the source of the source
follower output transistor in response to a row select
signal to thereby output a readout signal onto an
output column line and a capacitor coupled between the
gates of the source follower transistor and the row
select transistor. When the row select transistor
turns on, after the reset transistor turns on, a
voltage pulse to boost the reset voltage on the
storage region is provided. BRIEF DESCRIPTION OF THE
DRAWINGS [0014] These and other features and
advantages of the invention will be better understood
from the following detailed description, which is
provided in connection with the accompanying drawings,
in which: [0015] FIG. 1 is a block diagram of a
conventional imager device; [0016] FIG. 2 is a
schematic diagram of a conventional four transistor
pixel; [0017] FIG. 3 is a timing diagram for charge
readout of a conventional four transistor pixel;
[0018] FIG. 4 is a schematic circuit diagram according
to a first exemplary embodiment of the invention;
[0019] FIG. 5 is a schematic circuit diagram according
to a second exemplary embodiment of the invention;
[0020] FIG. 6 is a timing diagram for charge readout
of the FIG. 4 and FIG. 5 circuits; and [0021] FIG. 7
is a diagram of a processing system which employs an
imager employing an array of pixels constructed in
accordance with the FIG. 4 and FIG. 5 circuits. 



DETAILED DESCRIPTION OF THE INVENTION [0022] In the
following detailed description, reference is made to
the accompanying drawings, which are a part of the
specification, and in which is shown by way of
illustration various embodiments whereby the invention
may be practiced. These embodiments are described in
sufficient detail to enable those skilled in the art
to make and use the invention. It is to be understood
that other embodiments may be utilized, and that
structural, logical, and electrical changes, as well
as changes in the materials used, may be made without
departing from the spirit and scope of the present
invention. Additionally, certain processing steps are
described and a particular order of processing steps
is disclosed; however, the sequence of steps is not
limited to that set forth herein and may be changed as
is known in the art, with the exception of steps or
acts necessarily occurring in a certain order. [0023]
The terms "wafer" and "substrate" are to be understood
as interchangeable and as including silicon,
silicon-on-insulator (SOI) or silicon-on-sapphire
(SOS), doped and undoped semiconductors, epitaxial
layers of silicon supported by a base semiconductor
foundation, and other semiconductor structures.
Furthermore, when reference is made to a "wafer" or
"substrate" in the following description, previous
process steps may have been utilized to form regions,
junctions or material layers in or on the base
semiconductor structure or foundation. In addition,
the semiconductor need not be silicon-based, but could
be based on silicon-germanium, germanium, gallium
arsenide, or other known semiconductor
materials.[0024] The term "pixel" refers to a
photo-element unit cell containing a photoconversion
device or photosensor, for example, a photogate,
photoconductor or a photodiode and transistors for
processing an electrical signal from electromagnetic
radiation sensed by the photo-conversion device. The
embodiments of pixels discussed 



herein are illustrated and described as employing four
transistor (4T) pixel circuits which use a transfer
transistor to gate charge from a photosensor to a
storage region for the sake of example only. It should
be understood that the invention may be used with
other pixel arrangements having more or less than four
transistors and in arrangements which do not use a
transfer transistor. [0025] Although the invention is
described herein with reference to the architecture
and fabrication of one pixel cell, it should be
understood that this is representative of a plurality
of pixels in an array of an imager device such as
array 200 of imager device 908 (FIG. 1). In addition,
although the invention is described below with
reference to a CMOS imager, the invention has
applicability to any solid state imaging device having
a storage node which is reset and then has charges
transferred to it. The following detailed description
is, therefore, not to be taken in a limiting sense,
and the scope of the present invention is defined only
by the appended claims. [0026] FIG. 4 illustrates a
pixel circuit 300 according to a first exemplary
embodiment of the invention. Pixel circuit 300
includes a photodiode 302 connected to a transfer
transistor 304. The transfer transistor 304 is also
connected to storage region 308. A reset transistor
306 and a source follower transistor 310 are connected
to storage region 308. However, unlike circuit 100,
the drain of row select transistor 312 is connected to
voltage source VCC and the source is connected to
source follower transistor 310. Also, one end of
capacitor 307 is connected to the source of the row
select transistor 112, while the other is connected to
the storage region 108. With this arrangement, when
the row select transistor 312 is first turned on, a
voltage boost is applied to the storage region 308. If
the reset transistor 306 is pulsed (on/off) just prior
to the row select transistor 3 2,_the_storage_region
will see both the_reset_voltage 



applied by reset transistor 306 and the voltage boost
caused by the turn on of the rowselect transistor 312.
Other voltage coupling devices may be utilized instead
of capacitor 307, such as a reverse biased diode.
[0027] As noted above with respect to the pixel
readout of circuit 100 (FIG. 3), the reset voltage
level is created by turning on the reset transistor
106 thereby resetting the storage region 108. The
reset voltage level is applied to the gate of the
source follower transistor 110, which converts it to a
reset output voltage Vrst on a column output line. The
boosted voltage provided by turning on the row select
transistor is also applied to the storage region 108
and gate of source follower transistor 110. The pixel
circuit 300 configuration and timing during pixel
readout (FIG. 6) provides a boosted reset signal,
which is sampled to provide Vrst during charge
integration (a period in which photodiode 302
generates signal charge in response to incident
light). Thus, it is not required to have a voltage
supply boosting circuit. [0028] The reset signal on
the storage region is boosted due to the operation of
capacitor 307 when the row select transistor 312 turns
on in response to the leading edge of a row select
pulse. In addition, if only a slight boost is required
to sample the reset signal, the capacitor 307 may be
omitted in which case the parasitic capacitance
between the gate/source junction of the source
follower transistor 310 may be utilized to provide a
reset voltage boost to the storage region 308. [0029]
FIG. 5 illustrates a pixel circuit 400 according to a
second exemplary embodiment of the invention. Pixel
circuit 400 is similar to pixel circuit 100; however,
instead of having a capacitor coupled between the
storage region 108 and VCC, one end of capacitor 407
is connected to the gate of the row select transistor
112, while the other is connected to the storage
region 108. Accordingly, when the row select control
signal is applied to the gate of die row select
transistor 112, it provides a boosted reset 



signal at the storage region 108. Other voltage
coupling devices may be utilized instead of capacitor
407, such as a reverse biased diode. [0030] FIG. 6
illustrates-a-timing-diagr-am for-eireuit 300 and
circuit 400 during pixel readout. During a readout
operation, the reset enable signal RST applied to
thegate of reset transistor 106 is pulsed (on/off)
prior to row enable signal ROW being pulsed high.
[0031] Initially, the storage region (308/108) of a
pixel in an imager array 200 is set to a predetermined
voltage (near VCC). At time tl, the storage region
(308/108) of the pixel intended to be sampled is then
reset by briefly turning on reset transistor
(306/106), which is supplied with operating voltage
VCC when signal RST goes high, thereby resetting
storage region (308/108) to a predetermined voltage.
The reset voltage level on the storage region
(308/108) is then applied to the gate of source
follower transistor (310/110). After the RST pulse
goes low, the ROW signal of the pixel intended to be
read is pulsed high at time t2 providing a voltage
boost to die reset voltage on the gate of the source
follower transistor (310/110). The boosted reset
signal provided from the row select gate voltage is
subsequendy sampled at time t3, for example by a
sample and hold circuit 265 (FIG. 1), where a high
pulse SHR is used to sample and hold the reset output
voltage Vrst onto a first sample and hold capacitor.
[0032] Charge stored in photodiode (302/102) during an
integration period is subsequendy transferred to
storage region (308/108) by signal TX going high at
time t4 diereby, turning on transfer transistor
(304/104). The transferred charge lowers the voltage
on the storage region (308/108) to a pixel output
signal level, which is applied to the gate of source
follower transistor (310/110). Source follower
transistor (310/110), which is supplied with operating
voltage VCC through the row select transistor
(312/112), converts the signal voltage level to a
signal output voltage Vsig on 



the column output line. Sample and hold circuit 265
(FIG. 1) in response to a sample/hold pulse SHS at
time t5 causes the pixel's signal output voltage Vsig
on the column line to be stored in a second sample and
hold capacitor. After Vsig is sampled, the ROW signal
is set to a low voltage and the pixel circuit is ready
for a next image capture. [0033] By pulsing RST high
at tl prior to pulsing ROW high at t2, a boosting of
die predetermined reset voltage is achieved. This
boost is attributed to a capacitive coupling between
the storage region 308 (FIG. 4) and the source of the
row selecttransistor 310 (FIG. 4), or capacitive
coupling between the storage region 108 (FIG. 5) and
the gate of the row select transistor 112 (FIG. 5).
[0034] FIG. 7 illustrates a processor-based system 900
including an imaging device 908 of FIG. 1 modified to
contain pixels in the array 200 which are constructed
in accordance with the invention. The processor-based
system 900 is exemplary of a system utilizing an
imaging device 908 which includes a pixel array having
pixels constructed and operated in accordance with the
invention. Without being limiting, such a system could
include a camera system, computer system, scanner,
machine vision system, vehicle navigation system,
videophone, surveillance system, auto focus system,
star tracker system, motion detection system, and
others. [0035] The processor-based system 900, for
example a camera system, generally comprises a central
processing unit (CPU) 902, such as a microprocessor,
that communicates with an input/output (I/O) device
906 over a bus 904. Imaging device 908 also
communicates with the CPU 902 over bus 904. The
processor- based system 900 also includes random
access memory (RAM) 910, and can include removable
memory 915, such as flash memory, which also
communicate with CPU 902 over the bus 904. Imaging
device 908 may be combined with a processor, such as a
CPU, 



digital signal processor, or microprocessor, with or
without memory storage on a single integrated circuit
or on a different chip than the processor. [0036]
Various embodiments of the invention have been
illustrated using a photodiode as the charge
conversion device, and in the environment of a four
transistor pixel. However, it should be appreciated
that the invention is not so limited and can be used
in any pixel architecture employing a row select
transistor and source follower transistor coupled in
the fashion similar to the circuit described above,
which is used for eliminating the need to boost the
voltage of a reset signal. Also, other types of
photosensors may be used to generate image charge. The
invention may also be used in a readout circuit for a
CCD (charge coupled device) array. Accordingly, it is
not intended that the present invention be strictly
limited to the above-described and illustrated
embodiment. Any modifications, though presently
unforeseeable, of thepresent invention that comes
within the spirit and scope of the following claims
should be considered part of the present
invention.CLAIMS What is claimed as new and desired to
be protected by Letters Patent of the United States
is: 1. A pixel circuit for an imaging device, said
pixel circuit comprising: a photosensor for generating
charge during an integration period; a storage node
for receiving said generated charge from said
photosensor; an output transistor coupled to said
storage node for converting a charge signal at said
storage node to an output voltage; a reset transistor
for applying a reset voltage to said storage node; a
row select transistor coupled to said output
transistor for selectively enabling said pixel circuit
to output said output voltage; 



and a capacitive coupling between said row select
transistor and said storage node for boosting a reset
voltage applied to said storage node by said reset
transistor when said row select transistor is
activated. 2. The circuit of claim 1, wherein said
output transistor provides an output signal based on
said charge at the storage node. 3. The circuit of
claim 1 further comprising a transfer transistor
connected to said photosensor for transferring charge
from said photosensor to said storage node. 4 . ._The
circuit of claim 1, wherein said row select transistor
is coupled between a voltage source and a drain of
said output transistor.5. The circuit of claim 4,
wherein said capacitive coupling comprises a capacitor
connected between said storage node and a source of
said row select transistor. 6. The circuit of claim 1,
wherein said row select transistor is coupled between
said output transistor and an output line. 7. The
circuit of claim 1, wherein said capacitive coupling
is connected to said storage node and a gate of said
row select transistor. 8. The circuit of claim 1
further comprising a voltage source coupled to a drain
of said row select transistor and a drain of said
reset transistor for providing an operating voltage to
said pixel circuit. 9. An imaging circuit for an
imaging device, comprising: a storage node for
receiving photo -generated charge; 



an output transistor coupled to said storage node for
converting a charge signal at said storage node to an
output voltage; a reset transistor for applying a
reset voltage to said storage node; a select
transistor coupled to said output transistor for
selectively providing said output voltage; and a
capacitive coupling between said row select transistor
and said storage node for boosting a reset voltage
applied to said storage node by said reset transistor
when said select transistor is activated. 10. The
circuit of claim 9, wherein said output transistor
provides an output signal based on said charge at the
storage node.11. The circuit of claim 9, wherein said
select transistor is coupled between a voltage source
and a drain of said output transistor. 12. The circuit
of claim 11, wherein said capacitive coupling
comprises a capacitor connected to said storage node
and a source of said select transistor. 13. The
circuit of claim 9, wherein said select transistor is
coupled between said output transistor and an output
line. 14. The circuit of claim 13, wherein said
capacitive coupling comprises a capacitor connected to
said storage node and a gate of said select
transistor. 15. A pixel circuit for an imaging device,
said pixel circuit comprising: a photosensor for
generating charge during an integration period; a
storage node for receiving said generated charge from
said photosensor; a row select transistor coupled to
an output transistor for 



selectively enabling said pixel circuit to output an
output voltage; a reset transistor coupled to said
storage node for applying a reset voltage to said
storage node; and a circuit for applying an additional
voltage, separate from the reset voltage applied by
said reset transistor, to said storage node. 16. The
circuit of claim 15 further comprising a readout
circuit for reading out stored charge from said
storage node and providing an output signal based said
charge at the storage node.17. The circuit of claim 15
further comprising a transfer transistor connected to
said photosensor for transferring charge from said
photosensor to said storage node. 18. The circuit of
claim 15 further comprising an output transistor
coupled to said storage node for converting said
generated charge to an output voltage. 19. A pixel
circuit for an imaging device, said pixel circuit
comprising: a photosensor for generating charge during
an integration period; a storage node for receiving
said generated charge from said photosensor; a reset
transistor for applying a reset voltage to said
storage node; a readout circuit for reading out a
reset voltage of said storage node, said readout
circuit including a row select transistor for
selectively enabling said pixel circuit to output an
output voltage; and a capacitor coupled between said
row select transistor and said storage node. 



20. The circuit of claim 19, wherein said capacitor is
coupled between a source of said row select transistor
and said storage node. 21. The circuit of claim 19,
wherein said capacitor is coupled between a gate of
said row select transistor and said storage node. 22.
The circuit of claim 19 further comprising a transfer
transistor connected to said photosensor for
transferring charge from said photosensor to said
storage node.23. An integrated circuit comprising: a
pixel array, at least one pixel of said array
comprising: a photosensor for generating charge during
an integration period; a storage node for receiving
said generated charge from said photosensor; an output
transistor coupled to said storage node for converting
a charge signal at said storage node to an output
voltage; a reset transistor for applying a reset
voltage to said storage node; a row select transistor
coupled to said output transistor for selectively
enabling said to output transistor; and a capacitive
coupling between said row select transistor and said
storage node for boosting a reset voltage applied to
said storage node by said reset transistor when said
row select transistor is activated. 24. The circuit of
claim 23 further comprising a transfer transistor 



connected to said photosensor for transferring charge
from said photosensor to said storage node. 25. The
circuit of claim 23, wherein said row select
transistor is coupled between a voltage source and a
drain of said output transistor.26. The circuit of
claim 25, wherein said capacitive coupling comprises a
capacitor connected between said storage node and a
source of said row select transistor. 27. The circuit
of claim 23, wherein said row select transistor is
coupled between said output transistor and an output
line. 28. The circuit of claim 23, wherein said
capacitive coupling comprises a capacitor connected to
said storage node and a gate of said row select
transistor. 29. The circuit of claim 23 further
comprising a voltage source coupled to a drain of said
row select transistor and a drain of said reset
transistor for providing an operating voltage to said
pixel circuit. 30. An imaging system comprising: a
processor; and an imaging device comprising an array
of pixels coupled to said processor, each pixel
including: a photosensor for generating charge during
an integration period; a storage node for receiving
said generated charge from said photosensor; 



an output transistor coupled to said storage node for
converting a charge signal at said storage node to an
output voltage; a reset transistor for applying a
reset voltage to said storage node;a row select
transistor coupled to said output transistor for
selectively enabling said output transistor; and a
capacitive coupling coupled between said row select
transistor and said storage node for boosting a reset
voltage applied to said storage node by said reset
transistor when said row select transistor is
activated. 31. The system of claim 30 further
comprising a transfer transistor connected to said
photosensor for transferring charge from said
photosensor to said storage node. 32. The system of
claim 30, wherein said row select transistor is
coupled between a voltage source and a drain of said
output transistor. 33. The system of claim 32, wherein
said capacitive coupling comprises a capacitor
connected between said storage node and a source of
said row select transistor. 34. The system of claim
30, wherein said row select transistor is coupled
between said output transistor and an output line. 35.
The system of claim 30, wherein said capacitive
coupling comprises a capacitor connected to said
storage node and a gate of said row select transistor.



36. The system of claim 30 further comprising a
voltage source coupled to a drain of said row select
transistor and a drain of said reset transistor for
providing an operating voltage to said pixel circuit.
37. A method of obtaining a signal generated from
photocharges, said method comprising:resetting a
storage node adapted to receive photogenerated charge
to a predetermined voltage state; with the storage
node at said predetermined state, adding an additional
voltage to said storage node to produce a boosted
reset voltage; and reading out said boosted reset
voltage as said storage node as a reset level output
signal. 38. The method of claim 37 further comprising
the act of generating charges with a photosensor
during an integration period and applying said
generated charges to said storage node. 39. The
metfiod of claim 37 further comprising the act of
storing charges in a capacitor coupled to said storage
node, said capacitor being used to add said additional
voltage to said storage node. 40. The method of claim
37, wherein said additional voltage is added in
response to turning on a row select transistor of a
pixel. 41. The metiiod of claim 36 further comprising
selectively transferring charges generated by said
photosensor to said storage node. 42. A method of
reading a reset signal from a pixel cell comprising:
resetting a charge storage node that receives charges
generated by 



said photosensor to a reset level; with the storage
node at the reset level, turning on a row select
transistor to output a signal from said pixel cell;
and reading out said reset level as a reset level
output signal, wherein a timing relationship between
turning on said row select transistorand said
resetting of said storage node boosts said reset level
output signal. 


