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SERIAL FLASH MEMORY

BACKGROUND OF THE INVENTION

The present invention relates in general to semiconductor memories,

and in particular to an improved flash memory circuit and method of

manufacture.

Figure 1 shows a schematic cross-section of an example of a single-
transistor double poly stacked gate flash cell. The cell includes a floating gate
100 made of a first polysilicon layer (poly-1), é control gate 102 made of a
second polysilicon layer (poly-2), an N+ drain region 106 and an N++ source
region 104 inside a P-well region 108. A thin layer of silicon dioxide of
approximately 70 to 120 Angstroms forms the tunnel oxide 110 between the
floating gate poly-1 and the channel, and a 150 to 300 Angstroms thick film

made of an oxide-nitride-oxide (ONO) sandwich 112 separates the two poly -
gates 100 and 102. o

This cell is programmed by grounding the source terminal, applying
a 5 to 10 volt signal to the drain terminal or the bit line (Vp,=5v), and applying a
high programming voltage Vpplof, for example, 18 to 20 volts to control gate 102
(Vea=Vpp). The high voltage on Vg creates a high electric filed across tunnel
oxide 110 generating hot electrons in the channel with enough energy to cross
the tunnel oxide. These hot electrons are then trapped in the floating gate poly-1
layer 100 resulting in a higher threshold voltaée for the transistor. The cell is

thus programmed into an OFF (non-conducting) state.
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Erasing of the cell is performed by grounding the control gate and
the drain terminal and applying V,; to the source terminal. The large gate to
source voltage causes the trapped electrons on the floating poly 100 to tunnel
through the thin oxide layer 110 by a mech.;lnism known as Fowler-Nordhiem.

The electrons are collected by the source region 104.

The flash memory cell shown in Figure 1, however, suffers from a

number of drawbacks in terms of its overall performance. Because the source

“region 104 is subject to very high erase voltages (Vp), this cell requires a

carefully engineered high-voltage junction process. As shown in Figure 1, the
source region 104 is made deeper than the drain region 106 ‘and has a higher
doping concentration. The high-voltage junction requirement results in a more -
complex and therefore more expensive process. Further, the high-voltage
junction requirement results in a cell that is not scaleable. That is, the high- =
voltage diffusion to high-voltage diffusion spacing requirements increases the cell
layout pitch. Lower endurance is another drawback of the high-voltage junction, -
since under high voltage conditions, the source region 104 cannot withstand a -

large number of erasures.

Furthermore, applying the high V,, voltage to the source region 104
generates hot holes that are released into the P-well 108 and then collected and
trapped inside the tunnel oxide 110. This phenomenon, sometimes referred to as
band bending, not only deteriorates the endurance of the cell, it also results in
uﬁprcdictable erase threshold Voltagc 0vEr time. Additional erase threshold

voltage verification circuitry are thus necessary for proper operation of the cell.

Finally, because the tunnel oxide region 110 is the same size as the
channel, its capacitance is relatively larger, and thus the cell coupling capacitance
is lower. Lower cell coupling capacitance requires larger program and erase
voltages. Larger program and erase voltages not only lower the endurance of the

cell, they also add to the circuitry as they require large pump circuits.
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Ali‘improvement to the flash cell shown in Figure 1 splits the erase
voltage between the control gate 102 and the source 104. Instead of applying a
high voltage to the source region 104, the control gate 102 is negatively biased
with respect to the source terminal. Thus, in this embodimént, programming

voltages remain the same, but during erase, a negative voltage is applied to the

control gate (V.s=V,p) while the source terminal connects to the positive power

supply Voltagé (typically 3 to 5 volts). This allows the source junction to be the

same size as the drain junction, and eliminates the high-voltage junction process
requirements. However, this cell requires an additional negative pump circuit
and still suffers from the hot hole injection and the resulting erratic erase

threshold voltage.

Various other implemcntationé of a single-transistor flash cell have
been proposed each improving on some aspects of the cell performance, but with
trade-offs in other aspects. For example, one approach that eliminates
performance degradations caused by the hot hole injection, places the P-well 108
inside another N-well. This allows the P-well 108 to be biased to a positive
voltage- along with the source and drain regions, while the control gate is bids’éd_
negatively for an erase operation. This type of flash éell, ‘however, requires a
triple well technology that is much more chomplex and costly to manufacture. -
Further, the cell still requires a negative pump circuit to bias the control gate

during erase.

While there have been numerous variations on the double poly .

-stacked gate single-transistor flash cell, there is room for improvement of the-

structure and design of the cell in terms of endurance, speed, reliability and cost

of manufacture.
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SUMMARY OF THE INVENTION

The present invention provides a novel scaleable flash memory cell
structure and method of manufacture that improves data retention, increases
capacitive coupling and speed of operation, and improves reliability among other
advantages. The flash cell of the present invention permits implementation of
arrays of flash memory cells that allow the designer to program and/or erase

individual bytes of memory as well as blocks of memory. Therefore, the non-

volatile memory circuit of the present invention combines the advantages of

" conventional EEPROM technology with that flash tcchnoiogy.

Broadly, the flash cell according to the present invention limits the
tunnel oxide to a window having dimensions ét the minimum feature size located
over the drain side of the transistor. The tunnel oxide window is separated from
the field oxide and has no edges abutting field oxide. Thus, leakage due to
defects caused by the field edge is eliminaf.ed, resulting in higher data retention
rates for the cell. The reduced dimensions of the tunnel oxide region
significantly increase the gate capacitive coupling ratio of the cell. The higher -
gate coupling allows the cell to be smaller yet operate at higher speed (larger
read current). The higher coupling ratio also reduces the level of the maximum

required voltage resultihg in higher endurance.

Accordingly, in one embodiment, the present invention provides a
memory cell including a source region and a drain region forming a channel
therebetween; a channel oxide ‘layer disposed on top of tﬁe channel; a floating
gate layer disposed on top of the channel oxide layer, where the floating gate
layer and channel oxide layer define a window wherein a thickness of the
channel oxide is substantially smaller than the remaining portion of the channel
oxide. The memory cell further includes a control gate layer disposed on top of
and separated from the floating gate layer by a dielectric film, wherein the
window is located on a drain side of the channel and has dimensions at minimum

feature size.
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In another embodiment, the present invention provides a method of

manufacturing a memory cell including the steps of

A better understanding of the nature and advantages of the flash
memory of the present invention may be had with reference to the drawings and

detailed description below.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows an exemplary prior art double poly stacked gate

single transistor flash memory cell;

Figure 2A shows a top view of a specific embodiment of a single -
flash cell as initially laid out, while Figures 2B and 2C show top views of two

different embodiments. of thé cell after it has been formed;

Figure 3 ijllustrates the cross section of two flash memory cells

perpendicular to word line and a high voltage transistor switch according to the:

present invention;

Figure 4 is a circuit schematic for an exemplary memory array

made of flash cells according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT
Various aspects of the flash memory according to the present

invention will be described in detail hereinafter.

Cel] Structural Design

Referring to Figures 2A and 2B, there are shown top views of a
specific embodiment of a single flash cell of the present invention as initially laid
out, and a of the cell after it has beéen formed, respectively. In a preferred

embodiment, each flash cell is implemented in a double poly, single metal, twin
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6
well CMOS process. As shown in Figure 24, active area 20 (e.g., N+) is
diffused into a well region (e.g., P-well). A control gafc polysilicon layer 25 is
laid out perpendicular \to active region 20 and defines drain and source regions
21 and 22, respectively. The overlap area between control gate polysilicon 25
and active area 20 forms the transistor channel region 26. A non-self aligned

tunnel window 23 is formed on the drain side (21) of each memory cell as

~depicted. A floating polyéilicon layer 24 overlaps active area 20.

As shown in Figure‘ 2A, tunnel area 23 partially extends over drain
region 23 such that it has a first region 23A under gate poly 25 (i.e., over the
channel) and a second region 23B over drain 21. The overlap region 23B of ‘

tunnel window 23 will be removed during subsequent steps in the process.

Figure 2B shows a top view of the flash cell as formed at the

completion of the process. As depicted in Figure 2B, both tunnel window 23
and floating gate poly 24 are etched back to within the area of channel region 26.
Note that the area deﬁning.tunnel window 23 does not coincide with the area
defining channel region 26. This appreciably increases the gate capacitive |
coupling ratio of the cell allowing faster operation. Furthérmore, in the preferred
embodiment shown, fz}'}.?r,‘f,la _r())x)éide window 23 as thus formed is separated from "
the field oxich )-and has no edges abutting field oxide, eliminating
potential leakage caused by defects at the field edge. Tunﬂ g;%de window 23
may alternatively extend all the way to the field edges,of the channel as shown
in Figure 2C. The memory cell embodiment shoWn in Figure 2C still exhibits
the higher gate capacitive ratio because tunnel window 23 does not coincide with

the entire area defining channel region 26.

Referring to Figure 3, there is shown a cross section of two flash
memory cells 200-1 and 200-2 in a direction perpendicular to the word line, and
a high voltage transistor switch 216 according to one embodiment of the present

invention. In this exemplary implementation, N+ source drain regions are
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diffused into a p-well region 208, and the drain region for one cell acts as the
source for the adjacent cell. That is, N+ region. 211 forms the source terminal of
cell 200-1, N+ region 209 forms the drain terminal of cell 200-1 as well as the
source terminal of cell 200-2, and N+ regioﬁ 215 forms the drain terminal of cell
200-2. Tunnel window 210 is formed on the drain side of each cell and is
preferably of minimum feature size. As mentioned above, in a preferred
embodiment, tunnel window 210 is fieldless (i.e., does not abut field oxide)

which helps increase endurance. The active area surrounding the tunnel window

“is covered by relatively thicker cell gate oxide 212 of, for example, about

100-300 Angs. Tunnel window 210 comprises a thin, for example, 70- 100 Angs
thermal dielectric. Thus, the cell chan_ncl region (26 in Figure 2B) is covered by
both tunnel oxide window 210 (23A in Figute 2B) and relatively thicker gate
oxide 212. The tunnel window/active area edge has a gradual step of, for
example, 30-200 Angstroms thick.

A first preferably multiple stack polysilicon layer (poly-1 201 and
202 as shown in Figure 3), forming the memory cell floating polysilicon (i.e.,
charge storage layer), is formed on top of gate oxide (210 and 212). The total
thickness of the multiple stack floating polysilicon 201/202 is preferably about,
for example, 500 Angstroms, with typical grain size at the tunnel oxide boundafy.
of approximately less than 100 Angstroms. The control gate terminal (connectgd
to the word line) is formed by a second polysilicon (poly-2) layer 206 preferably
combined with a polycide layer 207, that form a combined thickness of
approximately 1000-2000 Angstroms. Poly-1 layer 201/202 and silicided poly-2
layer 206/207 are separated by, for example, 150-200 Angstroms' thick
Oxide-Nitride-Oxide (ONO) 203/204/205 dielectric stack. The memory as thus
constructed includes a structure having a substrate>well>tunnel oxide>poly-
1>ONO>poly2-polycide stack. Exemplary value for the size of the stack may be
approximately 0.28-.34 pm. |

Cell Process Flow

TOSHIBA CORP.
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The cell formation according to one embodiment of the present
invention begins with a p-type silicon substrate 214, Aﬂer the typical CMOS
steps forming N- and P-well regions, active-areas (gg in Figure 2B) are defined
by masking and etching steps. This is preferably followed by a field implarit to
increase the parasitic field threshold voltage. A thick field oxide of, for example,
3000-5000 Angstroms is then grown all over the wafer to isolate different active

areas followed by nitride strip and kooi oxide growth. A p-well protect mask is

_then used to block p-well formation from areas where high voltage circuit blocks

will be built. This is to avoid high back-biased threshold voltages of highly
doped p-well. '

After resist strip and an oxide ;;lean step, gate oxide 212 is formgdb
by growing a high quality thermal oxide (e.g., 150-190 Angstroms thick) all over
the wafer. This is followed by a cell threshold voltage.(Vt) adjust mask and an
implant (using e.g., Boron) to adjust the cell threshold to appropriate value
between the programmed and the erased Vt distribution target. After implant the

resist is stripped.

The wafers are then masked to form tunnel windows 210 for the .
memory cells. This mask is a critical mask as this term i$ used in the art. The '
wafers are then subjected to a short (e.g., 10-25 sec.) wet oxide cleaning stcp’ to-
clean the tunnel windows with non rdughcning characteristics. The resist is
removed from the wafers and the surface is cleaned again to remove organic,

metallic and hydrocarbons from the surface.

The next step involves forming the tunnel oxide by growing a high
quality thermal oxide, of for example 70-85 Angstroms to cover the whole wafer.
This is followed by deposition of the first of several layers of polysilicon layers
to form the floating polysilicon having layers that are eaph engineered with

varying grain sizes. The top layer of poly (layer 202) is preferably implanted

TOSHIBA CORP.
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with N+ dopants to amorphize the poly and dope it to achieve for example

200-500 ohms/square sheet resistivity.

The wafers are then oxidized (at e.g., 900-1050 C) to grow thermal
oxide of for example 100 Angstroms. This step forms oxide layer 203 and is
followed by deposition of about 75-90 Angstroms of silicon-nitride (layer 204)
grown at exemplary temperatures of 650-700 C. The wafers are then subjected
to a wet oxidation to cover the nitride surface with 30-50 Angstroms of blocking
oxide (1000 C wet oxidation to grow 3500-4000 Angs on bare silicon). This
series of steps forms ONO layers 203/204/205.

Next, the wafers are masked ag(eiin to etch ONO/poly-1/gate-tunnel
islands in the memory array. This etch is preferably performed arﬁsotropically.-
and is designed to endpoint on the tunnel oxide. The polysilicon/ONO/gate
oxide stack on high voltage transistors 216 are also masked in this step to protect
the high voltage (HV) transistor gates 292, After resist strip the wafers are
subjected to a light oxidation at 800-900 C in a dry ambient. This oxidation is
done to seal off the exposed edges of floating gate 201/202 that is freshly
exposed after the etch. N

The memory array core is then masked to clean the periphery with a
wet/dry etch. The memory array core mask is also used to protect the high
voltage circuit areas. After the etch, the resist is stripped and the wafers are
masked again to form self-aligned high voltage graded j\inctions for the HV
enhancement transistors. The high voltage implant could be for example a
Phosphorus 31 implant 5E13-5E14 #/cm2 or a double-diffused

Phosphorus/arsenic combination implant.

After the implant, the resist is stripped and the wafers are subjected
to a low voltage threshold adjust mask or blanket, and implant sequence followed

by a high quality wet gate oxidation to grow about 70-110 Angstroms of oxide in

TOSHIBA CORP.
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the periphery active areas. The wafers are then covered with approximately 1.5
kA to 2.0 kA polysilicon layer that forms the gate of the periphery transistors
and the first poly layer (206) of the word line for memory cell array. To reduce
heat generation and resistivity of the word line poly, a 1000-2000 Angstrom
layer of WSi, is deposited over the entire wafer that forms the top layer 207 for
the control gate of the memory cell. Next, the wafers are subjected to re-

oxidation at about 900-950 C for approximately 30-50 minutes.

The memory cell stack is then defined by a masking step that also
protects the periphery. The stacked array mask etch is used to etch the
polycide/ONQ/poly-1/tunnel sandwich 200. -After the etch, wafers are cleaned to
remove organics, hydrocarbons and post etch residues. The high voltage

transistors are covered with resist during this etch.

The wafers are masked again to define the gate polycide of the
periphery low voltage transistors. After the gate poly etch the resist is stripped.
The high voltage transistors are exposed during this etch. Both the polycidé and
the poly are etched away. About 100 Angstroms of ONO is etched away also
leaving a 50-100 Angstroms of dielectric on the HV gates.

The n-tip mask is then used to form the lightly doped drain (LDD)
tips of the NMOS transistor followed by p-tip mask and implant. The n-tip mask
is blocked from memory array and HV transistors. The spacer deposition is
followed by spacer etch and N+ and P+ source drain formation. The first
interlayer dielectric is then formed by either BPSG, BPTEOS with 4/4 B/P, or
the like. The inter layer dielectric (ILD) is then reflowed at about 850-920 C

and SOG planarized and the contacts are masked and opened.

This is followed by barrier metal deposition followed by tungsten
plug formation and first metal (metal-1) deposition. The metal-1 mask is then

used to define the interconnect and memory array. bit lines. Finally, metal-1
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layer is covered with thick ILD and passivation oxynitride is deposited and

etched using the pad mask.

Cell Electrical Design

In a preferred embodiment of the present invention cells are
programmed (e.g., high cell Vt) and erased (e.g., low cell Vt) by Fowler

Nordhiem tunneling to and from the same tunnel window on the drain side. The

~various modes of operation, including programming, erase and read will be

described in connection with the exemplary memory atray circuit shown in
Figure 4, Referring to Figure 4 there is shown an exemplary circuit schematic
for an array 400 made of flash memory cell; according to the present invention.
Array 400 includes memory cells 402 located at intersection of 16 word lines
(WLO0-WL15) and 16 bit lines (BL0O-BL15). Bit line select transistors 404
respectively couple bit lines BLLO-BL15 to memory cells 402. Source select |
transistors 406 couple ground (or Vss) to memory cells 402. A bit line select
control line BSL controls gate terminals of bit select transistors 404, and a source

select control line SSI. controls gate termiinals of source select transistors 406.

Table I below sets forth a preferred biasing scheme for various cell

operations for an individual cell ticcord'mg to the present invention.

Table 1

Control Line Erase Pro éram Read Condition
BSL Vee - Vee Vce Selected
SSL Vss Vss Vce Selected
BLO Vce - Vss 1.0-1.4V Selectéd
BL1 Vss Vee 0.5V Unselected
WLO Vee Vcee Vee Unselected
WL1 -12 to -15V 15-20V Vss Selected

Erase Operation:

TOSHIBA CORP.
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In the e){emplary biasing convention described herein, cells are
erased by the action of applying negative gate voltage of, for example, -12 to -15
volts on the selected word lines or a single word line (WL1), and applying a
voltage approximately equal to Vec (e.g., Vee-2Vin to Vec) on the selected bit
5 lines or a single bit line (e.g., BLO). A voltage of about Vcc is applied to bit
line select control line BSL, while source select control line SSL is coupled to
ground or Vss. This condition generates the necessary electrical field to force
_electrons to leave the floating gate through the cell tunnel oxide drain interface. ‘

This results in a reduced threshold voltage for the cell.

10
The bit line voltage level is se}gctcd to ensure suppression of band
E% ‘ bending and hot hole injection from the cell drain into the tunnel oxide.
;f However, due to the reduced tunnel area of the cell of the present invention and
$ the resulting increase in cell \coupling ratio, the voltage- applied to the bit line can
=15 be as low as Vce.
{n
% The erase coupling is adequate to achieve read/erase threshold
% voltage Virde of, for example, about -2.5 V. A Vtrde of -2.5 volts helps achieve
i«i _ adequate read current with a lower word line voltage. Further, even with a Virde
20 of -2.5 V, the cell of the present invention does not suffer from over-erasure.
Conventional memory cells, such as single transistor ETOX cells, however, do” i
suffer from over-erasure when negative threshold voltages are used (i.e., cells are
driven into deep depletion). Such over-erasure leads to significant performance
drawbacks such as program inhibit and/or wide erase threshold variations. The
25 flash cell according to the present invention is lesé sensitive to both these

problems.

The engineering of the erase interface (floating poly/tunnel oxide) in

the flash cell of the present invention is controlled by limiting the fluctuation of

30 the local barrier height seen by electrons. This allows a tight threshold

convergence without relying on algorithm circuits. Secondly, the nature of the
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memory cell of the present invention limits the threshold variation. The
threshold voltage of the thick gate oxide portion of the cell helps to improve the
punch-through margin of the cell.

Typical erase current depends on the block size and is of the order
of a few mA. The erase speed is primarily a function of the field across tunnel
oxide which can be, for example, approximately 8.5 to 10 MV/cm to achieve

block erasure in less than for example 1 msec.

Programming operation:

The programming operation is done by applying a high voltage -
(e.g., 15 to 20 V) on the selected word line (WL1) and grounding the selected bi_t
line (BLO), while the unselected bit lines (BLL1-BL15) are at Vee. Referring to
Figure 4, to program memory cell 402-C, a high voltage of for example 15 to 20
volts is applied to WL1. Vecc is applied to BSL control line and WLO to couple
BLO to the drain terminal of memory cell 402-C. With BLO grounded, the drain
terminal of cell 402-C receives ground potential. Control linersSL remains at
VSS and unselected word lines WL2-WL15 receive VCC, Thus, the cells are |
programmed serially in a NAND type structure by passing Vss to the selected

cells as the pass (unselected) word lines are pulled up to pass Vss.

The typical progrémming current fbr the mémory cell of the present
invention may be, for example, as low as abéut 100 pA/cell. The typical
programming current required by convention ETOX cells, on the other hand, is
around 1 mA. The lower programming current requirement of the present
invention allows for the pump circuits to be aggressively down sized, for a more

compact overall design.
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" line WL1=Vss and applying a low voltage of, for example, 1.0-1.5 volts to the

14
Another advantégeous feature of the present invention is that it
provides for the ability to erase and/or program on a byte by byte basis. Because
neither erase nor programming operations require shifting the potential supplied
to the entire bulk (substrate) for the array of cells, erase or programming of

memory array 400 need not be limited to the entire block.

Read Operation;

The read operation is accomplished by grounding the selected word

selected bit line BLO. Unselected bit lines (BL1-BL15) receive a voltage in the
range of Vss to 0.5 volts. Unselected word lines WLO and WLZ-WLIS receive
Vce which allows their memory cells ;102 to pass Vss to the sclccted’ cell, e.g.,

402-C, and couple the drain terminal of selected memory cell 402-C to selected
bit line BLO. If memory cell 402-C is programmed (i.e, high V1), then the

voltage on selected bit line BLO remains unaffected. If memory cell 402-C is

not programmed (i.e., low Vt), selected bit line BLO is pulled down to Vss.

Finally, when changing from one mode (e.g., erase) tb‘another (e.g.,
program, the memory array first enters the program inhibit mode of operatioﬁ.
The program inhibit mode avoids accidental programming of the cell during the
transition from one mode of operation to another. In program inhibit mode,
according to the present invention, the entire array enters an unselected condition

by applying Vss to BSLs, SSLs and BLs, and Vce to WLs.

In conclusion, the present invention offers a single transistor,
double-poly flash cell and a method of manufacture for the same that improves
data retention, increases capacitive coupling and speed of operation, and
improves reliability among other advantages. While the above is a complete
description of the preferred embodiment of the present invention, it is possible to
use various alternatives, modifications and equivalents. Therefore, the scope of

the present invention should be determined not with reference to the above
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description but should, instead, be determined with reference to the appended

claims, along with their full scope of equivalents.
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WHAT IS CLAIMED IS:

" | comprising:
W; Q> A memory cell comprising
a source region and a drain region forming a channel therebetween;

a channel dielectric layer disposed on top of said channel;

a floating pulysilicon layer disposed on top of said channel
dielectric layer, said floating™polysilicon layer and channel dielectric layer
defining a window within an areaof said channel wherein a thickness of said

- channel dielectric layer in said window is smaller than that of a remaining

portion of said channel dielectric layer; a

a control gate layer disposed on of and separafed from said
floating gate layer by a dielectric ﬁlm;
| wherein said window is located on a draimgide of said channel.

2. The memory cell of claim 1 wherein a dimension of said

window is of minimum process feature size.

3. The memory cell of claim 1 further comprising field |
dielectric layer substantially surrounding first and second sides of said channel,

and wherein, said window has no sides abutting said field dielectric layer.

4. The memory cell of claim 1 further comprising filed
dielectric layer substantially surrounding first and second sides of said channel,

and wherein said sides of said window, abut said field di¢lectric layer.

5. The memory cell of claim 1 wherein said channel dielectric
layer comprises silicon dioxide material, said control gate layer comprises
polysilicon material, and said dielectric film comprises a layer of nitride material

sandwiched between first and second silicon dioxide layers.
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6. The memory cell of claim 5 wherein said control gate layer

further comprises a polycide layer on top of said polysilicon layer.

7. An array of flash memory cells, comprising:
a plurality of memory cells as defined in claim 1 arranged in a
plurality of columns, each column of memory cells comprising:

a bit line select transistor having a first current-carrying
terminal coupled to a bit line, and a gate terminal coupled to a bit line
select control line;

a predefined number of memory cells coupled in series with a
drain end coupling to a second current-carryihg terminal of said bit line
select transistor, said predefined number of memory cells being serially
coupled such that a drain node of a mcrﬁory cell acts as a source node of
an adjacent memory cell; and

a source line select transistor having a first current-carrying

terminal coupled to a source end of said predefined number of memory
Iine

T - cells, a gate terminal coupled to a source select hen and a second current

carrying terminal coupled to a low potential.

8. An artay of flash memory cells cdmprising:

a plurality off columns of serially connected flash memory cells,

each memory cell having a gate ferrhinal;
a plurality off bit lines #€spectively coupled to drain side of said

plurality of columns of m¢mory a respective plurality of bit line select

transistors, said plurality df bit line sejéct transistors having gate terminals
coupled to a bit line select| contro

a plurality of{word lines, each one coupling to a gate terminal of
one memory cell in each of said plurality of columns to from rows of memory

cells with common gate terkinals; and
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!\ .
a plurality of source select transistors respectively coupling a source
side of said plurality pf columns of memory cells to a logic low voltage, and

having gate terminalg coupled to a source select control line,

9. An array of flash memory cells comprising:
a ﬂlurality of colymns)\ of serially connectéd flash memory cells,
each memory cdll having a gate terminal;

a filurality of bit {ineg/respgctively coupled to drain side of said
plurality of coluemns of memo

transistors, said [plurality of bit Iine select transistors having gate terminals

coupled to a bit|line select control

3 ]

a plurality of word lines, each one coupling to a gate terminal of
one memory cel] in each of said plurality of columns to from rows of memory
cells with common gate terminals; and

a plurality of source select transistors rcspcétively coupling‘ a source
side of said plurhlity of columns of memory cells to a logic low voltage, and

having gate terminals coupled to a source select control line,

wherein, during erase:

a lokic high voltage is applied to said bit line select control line to
turn on bit line select transis\tors,

a logic low voitage is applied to source select control line to turn

off source select transistors;
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a logic high &oltagc is applied to a selected bit line while a logic

low voltage is applied to umselected bit lines, and
a logic high voltage is applied to unselected word lines, while a

boosted negative voltage is ppplied to a selected word line.

10.  An array of flash memory cells comprising:

a plurality of ¢olumns of serially connected flash memory cells,
each memory cell having a|gate terminal;

a plurality of bit lines respectively coupled to drain side of said

plurality of columns of memory

via a respective plurality of bit line select
transistors, said plurality of bit line s¢lect transistors having gate terminals
coupled to a bit line select] contrdl lipe; ‘
a plurality off word lines, one coupling to a gate terminal of
one memory cell in each ¢f said pliality of columns to from rows of memory
cells with common gate t¢grminals; an
a plurality of source select transistors respectively coupling a source
side of said plurality of c¢lumns of memory cells to a logic low voltage, and
having gate terminals coupled to a source select control line, ‘
wherein, durlng program inhibit a logic low voltdgc is applied to
said bit line select controllline, source select control line, and bit lines, while a‘

logic high voltage is appligd to word lines.
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SERIAL FLASH MEMORY

ABSTRACT OF THE DISCLOSURE
A scalable flash memory cell structure and method of manufacture
is disclosed that improves data retention, increases cdpacitive coupling and speed
of operation, and improves reliability among other advantages. The flash cell

according to the present invention limits the tunnel oxide to a window having

dimensions at the minimum feature size located over the drain side of the

‘transistor. The tunnel oxide window is separated from the field oxide and has no

edges abutting field oxide.
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Attorney Docket No. 17822-1-1
DECLARATION AND POWER OF ATTORNEY
As a below named inventor, I declare that:

My residence, post office address and citizenship are as stated below next to my name; I believe I am the original, first and sole
‘inventor (if only one name is listed below) or an original, first and joint inventor (if plural inventors are named below) of the subject
matter which is claimed and for which a patent is sought on the invention entitled: SERIAL FLASH MEMORY the specification
of which _x is attached hereto or ___ was filed on ___ as Application No. ___ and was amended on ___ (if applicable). '

I have reviewed and understand the contents of the above identified specification, including the claims, as amended by any amendment
referred to above. I acknowledge the duty to disclose information which is material to the examination of this application in
accordance with Title 37, Code of Federal Regulations, Section 1.56. I claim foreign priority benefits under Title 35, United States
Code, Section 119 of any foreign applications(s) for patent or inventor’s certificate listed below and have also identified below any
foreign application for patent or inventor’s certificate having a filing date before that of the application on which priority is claimed.

Prior Foreign Application(s)

‘ Priority Claimed
Country Application No, Date of Filing Under 35 USC 119
= : . Yes _ No _
0 : .
(] . Yes _ No _

I hgreby claim the benefit under Title 35, United States Code §119(e) of any United States provisional application(s) listed below:
“ . .
£
]
o3 60/025,698 September 9, 1996
0 } ;

[

“F:\

Icr%;n the benefit under Title 35, United States Code, Section 120 of any United States application(s) listed below ard,. insofar as
the Bubject matter of each of the claims of this application is not disclosed in the prior United States application in the manner
provided by the first paragraph of Title 35, United States Code, Section 112, I acknowledge the duty to disclose material information
as defined in Title 37, Code of Federal Regulations, Section 1.56 which occurred between the filing date of the prior application and
the national or PCT international filing date of this application:

Application No. Filing Date

Application No. Date of Filing . Status

_ Patented _ Pending _ Abandoned

_ Patented _ Pending _ Abandoned

Page 1

TOSHIBA CORP.
EXHIBIT 1003 - PAGE 0026



POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or agent(s) to prosecute this
application and transact all business in the Patent and Trademark Office connected therewith.- :

Babak S. Sani, Reg. No. 37,495

Send Correspondence to:
| Babak S. Sani
TOWNSEND and TOWNSEND and CREW LLP
Two Embarcadero Center, 8th Floor
San Francisco, CA 94111-3834

Direct Telephone Calls to:
(Name, Reg. No., Telephone No.)

Name: Babak S. Sani
Reg. No.: 37,495

Telephone: 415/576-0200

Full Name Last Name First Name Middle Name or Initial
of Inventor 1 POURKERAMATI ALI
Residence & City State/Foreign Country Country of Citizenship
Citizenship Palo Alto CA | U.S. o
Post Office Post Office Address City ‘ State/Country | Zip Code
Address 580 Channing Ave. Palo Alto CA . 94301
F&& Name Last Name First Name Middle Name or Initial
of ,,!nventor 2 ’
R@ﬂidence & City State/Foreign Country Country of Citizenship
(f#izenship
[} :
Pqst Office Post Office Address City State/Country | Zip Code
;{ﬁlress B ‘
Full Name Last Name First Name Middle Name or Initial
=inventor 3
Y .
Rggidence & City State/Foreign Country Country of Citizenship
Citizenship v
Pt Office Post Office Address City State/Country |.Zip Code
« Adliress ' '

I'further declare that all statements made herein of my own knowledge are true and that all statements made on information and belief
are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that such willful
false statements may jeopardize the validity of the application or any patent issuing thereon.

Signature of Inventor 1

ALI POURKERAMATI

Signature of Inventor 2

Signature of Inventor 3

Date

Date

Date

I\bas\share\azalea\I\1-1.dp
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An Appllcatlon Number and Filing Date have been assigned to this applicatlon. Howaver, the ltems indicated below are mlaslng The
required items and fegs tifisthbelow must be timely submitted ALONG WITH THE PAYMENT OF A SURCHARGE for ltems 1 and
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, | the above Application Number and Fliing Date Is required. N o
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by a person other than Inventor or person qualified under 37 CFR 1.42, 1.43, or 1.47. )
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Application Number and Flling Date, Is required. ' i

O 5. The signature of the following joint inventor(s) Is misging from the oath or declaratlon:

An oath or declaration lIsting the names of all inventors and signed by the omitted Inventor(s) Idanﬁfylng thls appllcaﬂon by
the above Application Number and Filing Date, Is required.
Je6.A% _ processing fee Is required since your check was ratumed without payment (37 CFR 1.21(m)).

O 7. Your filing receipt was mailed in error because your check was returned without payment.

O 8. The application does not comply with the Sequence Rules. o
' Sas attached “Notice to Comply with Sequence Rules 37 CFR 1.821-1.825."
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| Inltlal Patent Examination Division (703) 308-1202

PART 3.~0F|=|/oégﬁc_opy’ R L RV % epo;.qmmmms"f

fa

/

O \ronM PTO-1833 (REV.7-98) .
\

1

TOSHIBA CORP.
EXHIBIT 1003 - PAGE 0036




A . I hereby certify that this correspondence is being
deposited with the United States Postal Service as

fesectey

firat clese mail in an envelope addressed to: .
Asaistant Commissioner for Patents,
Attn: Box Missing Parts, Washington, D.C. 20231, . TENT
on ,.1 () f
Ay 7 Attorney Docket No. 17822-1-1

N TOWNSEND and TOWNSEND end CREW LLP

MAR 1 31998 ||

. %5 éf By W#{Q\fgjhcuﬁfbgn.

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of:

ALI POURKERMATI Examiner: Unassigned

N NI N

Serial No.: 08/926,576 Art Unit: 2511

TRANSMITTAL LETTER - RESPONSE
TQ NOTICE OF MISSING PARTS

Filed: 9/4/97

For: SERIAL FLASH MEMORY

Attn: Box Mlsslng Parts
Asgistant Commissioner for Patents
Washington, D.C. 20231
Sir:

Pursuant to the Notice to File Migsing Parts of
Application - Filing Date Granted dated January 23, 1998,
enclosed are the following to be made of record in the

above-identified application:

1) Executed Declaration
2) Power of Attorney
3) Verified Statement Claiming Small Entity Status

4) Copy of Notice of Missing Parts

Please charge Deposit Account No. 20-1430 for the following fees:
(a) Missing Parts Surcharge (§1.16(e)) 65.00
TOTAL FEES TO BE CHARGED $65.00

The Commissioner isg hereby authorized to charge any
additional fees associated with this paper or -during the pendency A
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ALI POURKERMATI PAT
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of this application, or credit any overpayment to Deposit Account
No. 20-1430 for this paper and during the prosecution of this
application. This Transmittal Letter is submitted in triplicate.

Respectfully submitted,

Babak S. Sani
Reg. No. 37,495

TOWNSEND and TOWNSEND and CREW LLP
Two Embatrcadero Center, 8th Floor
San Francisco, California 94111-3834
(415) 576-0200 .

Fax (415) 576-0300 ¢
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N : *statament clalrnlng such, status (37 CFR 1 27) R i :

G:l 2. Additional claim fees of $ 3 L .mcludlng any multlple depandent clalm fpe‘ are'fa
Ty Applicant.must, oither. submlt tha addlrlonal clalm feqs or qancel addmona[ r:lalmd for which fea ¢
E] 3. The oath or declaraﬂon X : : -
; 0 s mlsslng
vD

ty

N
1

‘ : ignyeeLintrysafs appllcanqualdeqce L I
An oath or declaration in gqmpllance wlth 47°CFR 1763, mcludlng\resfdenaa lnformatlon an qemjfymgj q; Bppl[datlbl‘) Ey )
- the -above Application’ Number‘and Fling Date.is ' o » :

".rT fo sl naturq(ﬁ) mtt)wopt 3 mlwﬁffonTﬁara;
—_miss Ty ;

*Eﬁw

bar and Fi lﬂg lﬁaie,

quallﬂed undpr 37 CFR 1~42 1\43 or 1 47 ' o
pllance with. azc:Fn 1. 6‘3 Identlfylng the appncat/on by the abaVe .

III 8. The appllcatlon does not comply wlth the't ce;
TR - Bes attached, “Notice to Comply with. Saquancq uik
G ‘W 0] 9. OTHER: - R

o

atortar Service Center’ ) /7 &
Itlal Patent Examination Blwslon (703) 308. 1202

FORM PTO-1833 (REV.7-09) T RART 2- copv T0. m—: RETURNED WITH REspoNsn

Treell
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43,0495 WED 18:10 FAY 115 57¢ 0

DLES

Attorney Docket No. 17822-1-1 -

rae0t

,S:,.

L%

DECLARATION

'of which ___is attached hereto or _X_ was filed on _9/4/97 _ as Application No, _08/926 576 _ and was amended on ___ (if
pplicable).

I'have reviewed and understand the contents of the above identified specification, including the clatms, a8 amended by any amendment
eferred to'above. [ acknowledge the duty to disclose information which is material 1o the examination of-this application in ..
accordan: ~ with Title 37, Code of Federal Regulations, Section 1.56. [ claim foreign priority benefits under Title 35, United States
Code!, S..uon 119 of any foreign applications(s) for patent or inventor's certificate listed below and have also identified below any
foreign application for patent or inventor's certificate having a filing date before that of the application on which priority is ¢laimed.

4

Priov Foreign Application(s)

. Prionty Cldrmed
Couutry Application No, Date of Filing Under 35 USC 119

! ‘ r_ ) Yes _‘ No

i aereby claim the benefit under Title 35, Unmited States Cede §119(¢) of any Upited Stares provisional application(s) listed below:

Applicatuon M. Filing Date

60/025,698 2:9/96

v

i stidm the benefit under Title 35, United States Code, Seetjon 120 of any (Juited States application(s) listed below and, insofar as
s cubject marter of each of the claims of this appllicsuion is not disclosed in the prior United States application. ip the manner
pto. fided by the first paragraph of Title 35, United States Codc, section 112, 1 acknowledge the duty to disclose material intormation
wx otined in Title 37, Code of Federal Regulations, section 1.56 which oceuirea between the filing date of the prior application and
e oational or PCT international filing date of thiz application:

} - _
1 Apnlication No. Date »f Filiug ‘ . Status

_ Patented _ Pending _ Abandoned
l _ Paenmed  _ Pending . Abandoned

Pue
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, S PRI 3 i @ona A
) N ol 5 D
03704763 WED 16:11 FAY 115 5v, v | TINNSEND SF
- e r +
Full Name Last Nameé First Name . . Middle Name or Initial
of Tnventor | POURKERAMATI ALY
1B Rf:gidence & City State/Foreign Country Country of Citizenship
| Citizenship Redwood City ‘ CA U.s.
Post Office Post Office Address Chy State/Country | Zip Code
Address 3979 Brookline Way Redwood City CA 94062
Full Name Last Name First Narne Middle Name or Initial
of [nventor 2
Residence & City State/Foreign Country Country of Citizenship
Citizenship
Post Office Post Office Address _ - | Ciwy State/Country | Zip Code
Addre.s ' ’
“Ful} Name Last Name . First Nomse Middle Name or Initlal
of Invemor % ) b .
. Residenve & | ity State!Foreign Country Country of Citizenship
Citizenship : ‘
ost Oriee Posr Gifice Adiress Chy Sate/Country | Zip Code

-arther declare thad ald scarements made herein of iy own knewiedee are (rue cnd thar all statements made on tnformation and beliet
» believed (o b rrue; and further that these statenents were made with the knowledge that willful false statements and-the like so
e are punishiable by fine or imprisonment, or both. unasr section JUGL of Title 18 of the United States Code, and that such willful
¥ statemersy yuay jeopardize the validity of the appivation o agy pdtest issuing rhereon.

g e of Inventor 1 Hrgnuitie of Invenpar 2 Signature of Juventor 3

W i e S

ALY e '4Uﬂ~ RAMATI

N S L e ]

¢ wearploydy (deo

“

rape
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. C puntt 5 S @oos
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Atty. Docket No. 17822-1-1

,)'\ Cpm g e o Ny A A : St el
A & VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY STATUS
%g ‘ “1\3_'7\-‘ (37 CFR 1.9¢) & 1.27(c)) - SMALL BUSINESS CONCERN

pplicant or Putentee: All Pourkevamnd

ipplication or Patent No.: 08/926,578

giled or Yssued: 9/4/97
fie: SERIAL FT.ASH MEMORY

ghereby declare that I am:

[] the owner of the small business zoncem dentified below: )
X} an official of the smalf business concern empowered o act un behalf of the concern identified below:
fame of Small Business Concern: Azalea Microelecirones Corp.
ddress of Small Business Concern: 3080 Olcot Stregy, Suite (30-D _— L B
Santa Claty, Ca 95054 .

- lave tiat the above-ideptified small business Sonzen guanfies as a small cucmess consem as dafined in 13 CFR 121, produced,

¢ 20y Tor puiposes of paying réduced fzed ty tha Jrincd Sotes Patsnt and Trademar . Office, in that the number c! ves of the'
AGErT, wibudnyg mose of its affiliates, does not exceed 200 Tar purposes of this statenuent, (1) the number of employte- o1 o business
SNCERT Is the uvziage cuss the previous fiscal yede vl i ¢ pecsenty emploved ob a fuil-ume. part-time or tempordry basi: <. ring each
“rhe may periods o0 the fiscal vear, ang (2o poern s e other winen coner, direcur or wdirectly. ofte consern s - L has
; ol e other, vri o o ¢ the Plosel 0 Saniol hoin ’

Have iz ot Uekde! e

Ation s enttied By invEnitor o

vl iy

ol e wih e sttt basbness concern idertified ke woak ceyard

"
: .
[ B
: fal YR
y P Paters e aed T B
? i -
;| Sy L A L2 e nd e e, rein cdrdua), concarn or OFgarile 8UD b g 2l m the
s O e et o et G the TRV o Yo et ik hen the mventor, who would not quabify as an ipdependent
¥ TR oo thal person made the 0 L 00D eqe Lol a 2 DG« outy gt quailfy as a smal! business concern ynder 37 CFR
‘ dvoor samzahon urider 37 CFR L. '
\_’ﬁ
o . .
v wied slatemenrs ar: T 2 el SEorL Lenemp e erganzalion having Dhla o e invention
“ i ot entitize, 730 '\,
i v e+ . [T
H - —
I — i ¢ ot e
) s, 0 rhgen
)
: [ - - e P — —
: ¢ — —
’ s Ul SN A b
. . ;
i
A R T I P L T [ A T PR TR T cereg o ol e sinall enhity status
Sratynr oAl the Ppaving b warhiea ke s . ST e e s G g0 small entiry
\ CITE uy L L PER LISy
1

reviabs thal o lafements made Kerein O MYy a0 <4 aae

g e 3t hal vl faanetts o ade
At i these raernenis Were mads i E b o wsd S0
. B

aoantormaien and beiref ars

bzheved

T ST T PA R o fthe e L e liable by fme s
Cita ot sl ' L e N T It R N BTN e e e validiny
t P P P IS N R TR IR wed “
Al . e SR — e
Craner. Preood; . o o . Y
) b
- - — e e e NUVORIE
A I X2 A
/
"
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1 hereby certify that this correspondence 18 being
depoaited with the United States poatal Service as
firat class mail 'in an snvelope addressed to:
Asgistant Commisaioner for Patents,

Washington, D.C. 20231,

Y [l T
TOWNSEND and TOWNSEND and CREW LLP
L7
o A 09 Nt

IN

In re application of:
ALI POURKERMATI

Application No.: 08/926,576

Filed: 9/4/97

For:

)

)

)

)

)

)

)

SERIAL FLASH MEMORY )
)

Asgistant Commissioner for Patents

Washington, D.C. 20231

‘Sir:

encloged)

nreferences cited" on any

submigsion of this gtatement,

to the first office Action.

No. 20-1430.

Bédbak S.
Reg. No.

Two Embarcadero Center, 8th Floor
gan Francisco, California
(415) 576-0200 Fax (415)
BSS:db '
i:\bss\share\azalea\l\gl.Ida

576-0300

THE UNITED STATES PATENT AND TRADEMARK OFFICE

is respectfully requested that the cited information

Applicant pelieves that no fee

o Pzl

PATENT

17822-1-1

Attorney Docket No.

Examiner: To be announced

Art Unit:’2511
INFORMATION DISCLOSURE

STATEMENT .. ER
‘ 197

AR % 2 1998
GROUP 2500

The references cited on attached forii PTO-1449 (copies

"

L
are being called to the attention of the Examiner.. It

be expressly

considered during the prosecution of this application,'and the .
references be made of record therein and appear among the

patent to igsue therefrom.

However,

Please charge any additional fees

Sani
37,495

TOWNSEND and TOWNSEND and CREW LLP

ig reguired for

gince it is being gubmitted prior

if a fee is required, the

Commissioner is authorized to charge such fee to Deposit Account

or credit any

overpayment toO the above-noted deposit account.

Respectfully gubmitted,
7

94111-3834
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L7 7N

b, I . ‘
FORM PTO-1449 (Modified) 1 7 1998 [ Attorney Docket No. Serial No.:
Ly 17822-1-1 08/926,576

LIST OF PATENTS AND PURBD 3

APPLICANT’S INFORMATION Applicant: ALI POURKERMATI

STATEMENT 7

(Use geveral sheets if necessary) Filing Date: 9/4/97 Group: 251t 28/8

Reference Designation PATENT DOCUMENTS

" Examinexr Document No. Date Name Filing Date

Initial ¢lasse (It

Appropriate)
__an
___AB
AC
___AD

FOREIGN PATENT DOCUMENTS
Documant No. Date Country Class Sub- Tranelation
. clags (yes/no)
AE '
AF
AG
)
OTHER ART (Including Author, Title, Date, Partinent Pages, Etc.)

7P AI "Semiconductor Memories, " Betty Price, Texas Instruments USA, 2nd Ed., 1983,
1991, John Wiley & Sons, Chichester, New York, Brisbane, Toronto, Singapore, pp.
586-604 : . = BE

P AJ "A 3.3 V 32 Mb NAND Flash Memory with Incremental Step Pulse Programming
Scheme, " sSuh et al., IEEE Journal of golid-State Cilrxcuitas, Vol. 30, No. 11,
11/95, pp. 1149-1156 ’ ‘

JIP_ BK "A 35 ns Cycle Time 3.3 V Only 32 Mb NAND Flash EEPROM, " Iwata et al., EEE
Journal of Solid-State Circuits, Vol. 30, No. 11, 11/95, pp. 1157-1162

1p AL "Advanced Salicided EECMOS Technology for Complex PLDS," Advanced Micro Devices,
USA, The 14th Annua] IEEE Nonvolatile Semiconductor Memory Workshop, Monterey,
CA 8/13-16, 1995

e AM "Process Technology and Device Buillt in Reliability in NOR Virtual Ground (NVG™)
Flash Memories," National Semiconductor, U.S.A., The 14%th Annual IEEE
Nonvolagé!; Semicondggtor Memory Worgsggg, Monterey, CA 8/13-16, 1995

JP_ AN "High Density ‘AND’ Cell Technology for 32Mbit Flash Memory," Hitachi, Japan /
Mitsubishi, Japan, The 14th Anpual JIEEE Nonvolatjle Semlconductor Memory
Workshop, Monterey, CA 8/13-16, 1995 :

TP RO "Effective In-Process Plasma Damage Screening of Tunnel Oxide for Nonvolatile
Memory Applications," Motorola, U.S.A., The 14th Annual TFEE Neopvolatile
Semiconductor Memory Workshop, Monterey, CA 8/13-16, 1995

IF AP "Sidewall Sealing Effects on Flash EEPROM," SG@S-Thomsgon, Italy, 14th al
IEEE Nggvglati%g Sem;gggguctor Memory Wor&gﬁgg, Monterey, CA 8/13-16, 1995
EXAMINER Wﬂr\fpf’}\m DATE CONSIDERED G/:}o/qi

EXAMINER: Initial if reference considered,
citation if not in conformanca and not considered.

1449.WP

4/95

v

whether or not citation is in cgonformance with MPEP 609; Draw lina through
Include copy of this form with next communication to applicant.
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| | - G%jﬂmcgrgfgy
‘ = ‘ - o | 15
Yv ' 03@04»’98 WED 106:13 FAX 418 5376 0300 TOWNSEND SF ‘ . . .
o e, . g
E» \ P s
s (9] - w_\\

_ : /.
MC} . B
w1 99 =
<, é‘:l_:f"' Attorney Docket No., 17822-c1,
Lo |
< Inape® :

- POWER OF ATTORNEY BY ASSIGNEE

1

‘ AZALEA MICROELECTRONICS CORP s the Assignee of the imvention entitled: M )
MEMORY . the specincanon of which . b bltached heveto or X was filed on _9/4/97  as Application Sétial No. .
, 8926570, T ‘ i

. B
Assiguee hereby appoints the followmg .t oinevis) adior aprnl(s) 10 prosecule this application and transact ;‘ 1
I

all business m the Paient and Trademark OQffice counec:ed erawith. : o

Da.d N, Slone, Rey No 25,572 HECEIVED f ‘

Babak S. Sani, Rep Mo, 37 3u5

MAY 04 1999 ;”_
N

Send (Zoncz;prj;jén_c-t‘_tb- T Dirm Tel hoce UH@UP 2100
: " Naue, ref,;ﬂo‘. tele. 00.)

FOWNSEND and TOWNSEND and CKEW L f : _ ‘ [

‘Two Embarcadero Center, 81h Floor . Babak 3. Sam .

San Franciscy, CA 94111383 \ ; Peg No. 37,495

|13 576.0200
A7ALEA MICROELECTRONICS CORP. T
/__,_i:;

Date: __ 3, [/f‘Zf R Byﬂ_,/_/ &QM
. Sigasture) |

Name: Al Pourkeraroati
Title:  President

(R RTY PR Iwe

1
i
a
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B TS

03/04/9

- Applicant:_Ali Pourkeramati

B[]

" Signau, .

WED 16:13 FAX 415 376 0300

CERTIFICATE UNDER 37 C.F.R. § 3.73(b)

TOWNSEND SF

Application No.: _08/926,576

— ——

For: SERIAL FLASH MEMORY

AZQE}!_M?C_I_‘(,‘CIE!‘H
. NI T 3

sl

Ncy Coip. 1

certifies that oo ie avapnee of (he nnpe
‘of either
A [x] an st leaent frow (b g

1 the Patent and Lradepiaunk (s
alAC =t
ORr

A cham of ule frog: the wveare, o,
below

Crowme N
Flox docc e way peecrdud |,

AT o TFiame
N IFYRITS . ;
Prus e ent vas A

SO

3 R TR -
B (T L IO O R, [RFSNT ST
ooy I Pt

L1 Addiaonag gocamens o ids b

L) Copies F xvuments or e e oo

‘The unater Joadhae revicwed afi e documents i shvauf e or die paen spplication denufied above and, to
whedge wd bhefiet ’

the bess of i iersigned s ki
The ungs

I heteby ot fue ba on
IOrMtiG s and b, “ar e L tooe Ly,
false statern-i. oot .he i v oW nade,

patent isuing thoien

Date

Nanye An bowbpramaey

Titje Prodenr

Lo rporanon.

RO A L (RPN |

N L N4

S Oahose vdde s supplied betoo
e ety pade Reope,. o

Spuar et by fine e mpaes srupeat. o both, ander Section 1001, Title 18
of the Lniad vy Cude, und tia su b Folfal e

Filed: 9/4/97

LIERS

PRETE iy parvrershlg univens Iy govermnont BeNcy, olc.)

B el bttt an e paent application”identified above by. virtue

Ui pacation e acdied ahove The assignment was recorded

AT e, - Veailgns) o oor-for which a copy thereof is

HECEIVED
DU P o g dn nd':nu.ﬂ}d MAY 0.4 6 irrent assigrice as shovs)_n '
| GROUP 2100

Viatemadh Difice g
bt v theraT 1 sitached

- PR

i -

T el Tranant ok Offe

| Coret L cnay thevsod s atachesd
TR Tle 4
by, b,

e altached. ‘ '
ated en asapplinesial sheey,
FUBE I

IR v arached

Utie ws i the acswnes wlenuhed above

onnpeaweesd 1w - behalf of the assignee.
' . [T
P 0y e by vre e, and that all siatcments made on
WL LT Al G wint'uis are made with the knowledge that willful b

HelEe stz iy prepardize the validity of the application or any

rmaa = | mrnm e LI
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// 03:04-98 WED 16:12 FAX 415 578 a0

Attorney Docket No. 17822-1-1

ASSIGNMENT OF PATENT APPLICATION

X SOLE
WHEREAS, ALI POURKERAMATI of 3979 Brookline Way, Redwood City, CA 94062,

hereinafter referred to as "Assignor," is the inventor of the invention described and set
forth in the below identified application for United States Letters Patent:

Title of the Invention: SERIAL FLASH MEMORY

Date(s) of exccution of Declaration: F- ('/'? &

Filing date: __9/4/97 Application No.: _08/926,876 ; and

WHEREAS, AZALEA MICROELECTRONICS CORP, a California corporation, located
at 3080 Olcort Street, Suite 130-D, Santa Clara, CA 95054, hereinafter referred to as
"Assignee," is desirous of acquiring an interest in the invention and application and in any
Letters Patent and Registrations which may be granted on the same;

For good and valuable consideration, receipt of which is hereby
acknowledged by Assignor, Assignor has assigned, and by these presents does assign to
Assignee all right, title and interest in and to the invention and application and to all
foreign counterparts (including patent, utility model and industrial designs), and in and to
any Letters Patent and Registrations which may hereafter be granted on the same in the
United States and all countries throughout the world, and to claim the priority from the
application as provided by the Paris Convention. The right, title and interest is to be held'
and enjoyed by Assignee and Assignee’s successors and assigns as fully and exclusively
as it would have been held and enjoyed by Assignor had this assignment not been made,
for the full term of any Letters Patent and Registrations which may be granted thereon,
or of any division, renewal, contimiation jn whole or in part, substitution, conversion,
reissue, prolongation or extension thereof,

Assignor further agrees that Assignor will, without charge to Assignee, but
at Assignee’s expense, (a) cooperate with Assignee in the prosecution of U.S. Patent
applications and foreign counterparts on the invention and any improvements, (b) execute,
verify, acknowledge and deliver all such further papers, including patent applications and

to obtain or maintain Letters Patent and Registrations for the invention and impirovemcnts

in any and all countries, and to vest title thereto in Assignee, or Assignee’s suc¢essors and
assigns.
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IN TESTIMONY WHEREOQF » Assignor has signed his/her name on the date
indicated.

Date:__ 5 7 7§ / /ﬂ/!%\—f

ALI POURKERAMATI

STATE OF

COUNTY OF

On , before me, ‘ .

a Notary Public, personally appeared ALI POURKERAMATI, personally known to me
(or proved to me on the basis of satisfactory evidence) to be the person whose name is
subscribed to the within instrument and acknowledged to me that he/she executed the same
in lis/her authorized capacity, and that by his/her signature on the instrument the person, .
or the entity upon behalf of which the person acted, executes the instrument.

WITNESS my hand and official seal.

Signature (Seal)

' I\BSS\SHARE\AZALEA\\-]ASGN

[N ]
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‘ \ UNITED STATES DE ..ATMENT OF COMMERCE
. | Patent and Trademark Office
Address; COMMISSIONER OF PATENTS AND TRADEMARKS
j Washington, D.C. 20231

?-

nara of
| . appLicATION NUMBER | FILING DATE | FIRGT NAMED APPLIGANT ] ATTORNEY DOCKET NO. |
N RESTR NI/04/97 FOURKERAMATI [ 1782211
| EXAMINER |

| ARTUNIT T N - papel R
AARAE Z SANT

D AL TOWWSENMD ANDe TREW o
TWO EMEARCADERT CENTER  8TH FLOOR . ZELE
SN FRANCTST CA 94111 DATE MAILED: -

This Is In response to the Power of Attorney filed

Y B P ]
[0 1. The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence wiil
be malled to the new address of record. 37 CFR 1.33. :

O 2. The Powaer of Attorney to you in this application has. been ravoked by the assignee who has Intervened
as provided by 37 CFR 3.71. Future correspondence will ba mailed to the new address of record. (37 CFR 1.33).

] 3 The withdrawal as attorney In thls application has been accepted. Future correspondence will be maliled to the
new address of racord. 37 CFR 1.33.

PItS ' icain rm z
Patent and Trademark Office

4. The Power of Attorney in this application Is accepted. Correspondence in this application will be malled to the
below-noted address as provided by 37 CFR 1.33.

O 6. The Power of Attorney in this application I not accepted for the reason(s) checked below:

O a. The Power of Attorney Is from an assignee and the Certificate required by 37 CFR 3.73 (b) has not been
racelved. ' . .

O b. The person signing for the assignee has omitted their erpowerment to sign on behalf of the assignee.

O e¢. The inventor(s) is without authority to appoint attorneys since the assignee has intervened as provided b
37 CFR 3.71. . .

N

O d. The signature of , & co-Inventor In‘this
application, hae been omitted. The Power of Attorney will be entered upon recelpt of confirmation signed
. by said co-inventor. S

O e. The person(s) appointed in the Powser of Attorney Ié not registered to practice before the U.S. Patent &
Trademark Office.

O f. The revocation Is not signed by the applicant, the assignee of the entire interest, or one particular principal
attorney having the authority to revoke.

[ o 1

sELOE. TANT

TOWNSERD ARG TONNSEMNE AND CREW
TWI EMBARCADERD CENTER &TH F
I_ T l'-'-‘l“;'\_:ﬁl\!l:ll“ e I U A TR liJ

\

e RETAIN THIS COPY IN THE APPLICATION FILE COPY A

1 cu"(rTmS |18 a communication from the
~-"Patent and Trademark Office
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Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

. o7 )
9" %ﬁj‘i\ UNITED STATEs DEPARTMENT OF COMMERCE
| %,
%"’lru d‘f

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. l
" FERAMATT n 1782211
MM11/0702 EXAMINER
r BABRAK S. SANT i L PHAN. T I
TOWNSEND AND TOWNSEND AND CREW :
TWO EMBARCADERD CENTER STH FLOOR [ ARTUNT | PAPER NUMBER ,QI/
SAN FRANCISCO CA 94111 TEIT i

DATE MAILED: 07/02/93

-Please find below and/or attached an Office communication concerning this application or
proceeding. '

Commissioner of Patents and Trademarks

PTO-90C (Rev. 2/08) 1- Flla Copy
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Application No. Applicant(s)
08/926,676 ALl POURKERAMATI
Office Action Summary Examiner Group Art Unit
) Trong Phan 2818 .

[X] Responsive to communication(s) filed on Sep 4, 7997

[] This action is FINAL.

[J Since this application is in condition for allowance except for formal matters, prosacution as to the merlts Is closed
In accordance with the practice under Ex parte Quayle, 1936 C.D. 11; 453 0.G. 213.

A shortened statutory period for response to this action is set to expire one (1)  month(s), or thirty days, whichever
is longer, from the mailing date of this communicatlon. Fallure to respond within the period for response will cause the
application to become abandoned. (35 U.S.C. § 133). Extenslons of time may be obtained under the provisions of

37 CFR 1.136(a). -

Disposition of Clalms

& Claim(s) 7-70 Is/are pending in the application.

Of the above, claim(s) . is/are withdrawn from conslderation.
7 Claim(s) : is/are allowed.
[ C;aim(s) Is/are rejected.
[ Claim(s) is/are objected to.

X Claims 7-70 are subject to restriction or slection raqulrement.’

Application Papars
[] See the attached Notlce of Draftsperson's Patent Drawing Review, PTO-948.

] The drawing(s) filed on is/are objected to by the Examiner.

[ The proposed drawing corractlon, filed on is

Chpproved [ Hisapproved.

1 The specification is objected to by the Examiner.
[7] The oath or declaration is objected to by the Examiner. o

Prlority under 35 U.S.C. § 119 .
Ij Acknowledgement Is made of a claim for foreign priority under 35 U.5.C. § 119(8)'—((1).
. " OAl. [1some* [INone of the CERTIFIED copies of the priority documents have been
[ received. ) ‘ )
U] recelved In Application No. (Serles Code/Serial Number}

[ recelved In this national stage application from the International Bureau (PCT Rule 17.2(a)).
*Certlfled copies not recelved:

[0 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

Attachment(s)
[J Notice of References Cited, PTO-892
X Information Disclosure Statement(s), PTO-1449, Paper No(s). 8
[ Interview Summary, PTO-413
[J Notice of Draftsperson’s Patent Drawing Review, PTO-948
(] Notice of Informal Patent Applicatlon, PTQ-152

--- SEE OFFICE ACTION ON THE FOLLOWING PAGES -

U. 5. Patent and Trademark Qffice

PTQ-326 (Rev. 9-95) Offlce Actlon Summary ' Part of Paper No. 8
T . BpL o sl 2 S L
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Election/Restriction

1. Restriction to one of the following invent.ions is required
under 35 U.S.C. 121:

l. Claims 1-7, drawn to the array of flash memory cell havlng tunnsl

window, classified in class 365, subclass 185.26.

. Claims 8-10, drawn to the array ofl‘)flash memory cell opérating in
programming, erase and read modes, classified in Clasé 365, subclass 185.'33.
2. The inventions are distinct, each from the other because of thé‘followin‘g
reasons: Inventions | and Il are unrelated. Inventions are unrelated if it can be
shown that they are not disclos‘ed as capable of use together, or-they have
different modes of operation, or they have different functions, or they have
different effects. (MPEP § 806.04, MPEP § 808.01). In the instant case, the
flash memory cell having tunnel window in the invention of Group | is not
disclosed as capable of use together withlthe array of flash memory./ cell in the
invention of Group Il, therefore, they have different modes of operation, different
. functions, and different effects. |
3. Because these inventions are distinct for the reasons given above and have
acquired a separate status in the art as shown by their different classification,

restriction for examination purposes as indicated is proper.
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4. Applicant is advised that the reply to this requirement to be complete must
include anl election of the invention to be examined even though the requirement
be traversed (37 CFR 1.143).

5, Any inguiry concerning this communication or earlier commqnications
from the examiner should be directed to Trong Phan whbse telephone number

‘

«is (703) 308-4870.

June 30, 1998
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1 hereby certify that this correspondence is being

deposited with the United States Postal Service as 'l

first class mail in an envelope addressed to: Qvl _qg
Assistant Commissioner for Patents, ' PATENT

wWashington, D.C. 20231,
on -~ i
7 Ed?f/ Attorney Docket No. 17822-1-1

TOWNSEND and TOWNSEND and CREW LLP ) ﬁ 7

TN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Iﬁ re application of:
ALI POURKERMATI Examiner: Pourkeramati
Application No.: 08/926,576 Art .Unit:: 2818

Filed: 9/4/97 RESPONSE TO RESTRICTION

REQUIREMENT

For: SERIAL FLASH MEMORY

e e e e e Nt e Nt S S

Assistant Commigsioner for Patents H“‘*‘i\ '
Washington, D.C. 20231 EbE'VED

Sir: \ AUG O(J '998

In response to the r’estrﬁﬂ@ijpagsiﬂ’ﬁment mailed”
July 2, 1998, applicant elects for prosecutidn Group 1 ‘
claims 1-7.

Respectfully submitted,

Babak S. Sani : BN
Reg. No. 37,495

TOWNSEND and TOWNSEND and CREW LLP
Two Embarcadero Center, 8th Floor
San Francisco, California 94111-3834
(415) 576-0200 '
Fax (415) 576-0300

BSS:db

i:\bss\share\azalea\l\-1lrstrct.rsp
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UNITED STATES OEPARTMENT OF COMMERCE

f‘,ﬂ or K N
p " Patent and
‘.b f Address: COMMISSIONER OF PATENTS AND TRADEMARKS

Washington, D.C. 20231

Trademark Office

[ appucatioNNo. | FiLNG DATE | FIRST NAMED INVENTOR

| ATTORNEY DOCKETNO. |

08/926.576 0N3/04/97 FOURKERAMAT I

MM11/082% =
BABAK S. SANI

TOWNSEND AND TOWNSEND ANI» CREW

TWO EMBARCADERO CENTER STH FLOOR
SAN FRANCISCO CA 94111

Please find below and/or attached an Office communlcation ¢
proceeding.

+ PTO-90C (Rev. 2/08)

A 1782211
| EXAMINER I
PHAN. T .
)
[ ART UNIT PAPER NUMBER /
2818 Y

DATE MAILED: 08/25/98

oncerning this application or

Commisaloner of Patonts and Trademarks

1- File Copy
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Application No. Applicant(s)
08/926,676 ALl POURKERAMATI

Office Action Summary Exarninar Group Art Unit
' Trong Phan . : 2818 )

X Responsive to communlcation(s) flled on Aug 3, 7998

[J This actlon Is FINAL.

. [ Since this application is in condition for allowance except for formal matters, prosecution as to the merlts Is closed
in accordance with the practice under £x parte Quayle, 1936 C.D. 11; 453 0.G. 213.

A shortened statutory period for response to thls actlon is set to expire __three (3) month(s), or thirty days, whichever
Is longer, from the mailing date of this communication. Failure to respond within the period for response will cause the
application to become abandoned. (3b U.S.C. § 133). Extenslons of time may be obtained under the provisions of

37 CFR 1.136(a).

Disposltlon of Clalms

X Claim{s) 71-10 ' is/are pending In the application.
' Of the above, claim(s) 8-70 Vls/are withdrawn from conslderation.
O Claim(s) : 2 is/are allowed.
X Claim(s) 7-7 Is/are rejected.
] Claim(s) Is/are objected to.
- [J Claims ‘ are subject to restriction or election requirement..

Applicatlon Papers
(] See the attached Notice of Draftsperson's Patent Drawing Review, PT0-948,

[J The drawing(s) filed on Is/are objected to by the Examiner.
{1 The proposed drawing correction, flled on Is [hpproved  [Hisapproved.
] The speclfication is objected to by the Examiner.

[] The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119
[ Acknowledgement is made of a claim for foreign priority under 36 U.S.C. § 119(3)‘-(d).
OAl OOsome* [ONone of the CERTIFIED coples of the priority documants have baen
(1 received. _
[ received in Application No. (Series Code/Serial Number) .
[ received In this national stage application from the International Bureau (PCT Rule 17.2(a)).
*Certified copies not recelved:

[0 Acknowliedgement Is made of a claim for domestic priority under 35 U.S.C. § 119(s).

Attachment(s)
X Notice of References Cited, PTO-892 v
[] Informatlon Disclosure Statement{s), PTQ-1449, Paper No(s).
] Interview Summary, PTO-413
[ Notice of Draftsperson's Patent Drawing Review, PTO-948
L] Notice of Informal Patent Application, PTO-162

--- SEE OFFICE ACTION ON THE FOLLOWING PAGES ---

U, 6. Patant and Trademark Offlas .
PT0O-326 (Rev. 9-95) Office Action Summary ' Part of Papar No. 10
Teong Phan 8//9/9%
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Drawings

1. The drawings are objected to because Fig. 2 should be labeled as Fig. 3 in
order to be consistent with the disclosure. Correction is required.
2. The drawings are objected to under 37 CFR 1.83(a). The drawings must
show every feature of the invention specifjed in the claims. Therefore, the feature
. “sald window has no sides abutting said field digleqtric layer” as recited in claim 3 i
“must be shown or the feature(s) canceled from the cléim(s). No new matter
should be entered.

3. This application has been filed with informal drawings which are acceptable
for examination purposes only. Formal drawings will be required when the
application is allowed.

Clalm Rejections - 35 USC § 103
4. The following is a quotatién of 35 U.S.C. 103(a) which forms the basis for:

all obviousness rejections set forth in this Office action:

(a) A patent may not be obtalned though the Invention is not identically disclosed or describad as
set forth in sectlon 102 of this title, If the differences between the subject matter sought to be
patented and the prior art are such that the subject matter as a whole would have bsen obvious
at the time the invention was mads to a person having ordinary skill in the art to which said
subject matter pertains. Patentability shall not be negatived by the manner In which the
invention was madse.

5. Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Lee, 4,924,119, In view of Hong, 5,460,991,

Lee, 4,924,119, discloses in Fig. 1 an EEPROM cell comprising: °
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source region 18 and drain reg.ion 19;

floating gate of polysilicon 15;

tunnel window 23 béing located on the side of drain region 19 and abutting a thin
'layer of oxide (see lines 23-27, column 3);

control gate 18 of polysilicon;

. dielectric layer between floating gate of polysilléon 15 and control gafe of
polysilicon 18.

What is not shown in Fig. 1 of Lee, 4,924,119, Is the dielectri(-: .film
comprising a layer of nitride sandwiched between the first and second silicon
dioxide layers as recited in claim 5,

Hong, 5,460,991, discloses in Fig. 7 an EEPROM cell having an inter-
polysilicon dielectric tayer 12 of ONO (oxide-nitride-oxids) (see lines 50-62,
cgolumn 3). |

It would have been obvious under 3‘5 U.S.C. 103(a) to one of ordinary
skilled in the art at the time of the invention was made to utilize the inter-
polysilicon dielectric layer 12 of ONO (oxide-nitride-oxide) in Fig. 7 of Hong,
5,460,991, for the dielectric layer in Fig. 1 of Lee, 4,924,119, for the purpose
of having a good insulating layer.

What is not shown in Fig. 1 of Lee, 4,924,119, is the control ga‘t‘e

comprising a polycide layer on top of the polysilicon layer as recited in ;:Ialm 6.
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Hong, 5,460,991, discloses in Fig. 8 an EEPROM cell having contro! gate
13 comprising a polycide layer disposed over pblysilicon layer (see lines 6-8,
column 4).

It would have been obvious under 35 -U.S.C. 103(a) to one of ordinary
skilled in the art at the time of the invention to utilize the control gate 13 in
. Fig. 8 of Hong, 5,460,991, for the control gate'AB_in Fig. 1 of Lee, 4,924,119,
for the purpose of having a good control gate.
6. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentéble over
Choi et al., 5,734,609, in view of Les, 4,924,119.

Choi et al., 5,734,609, discloses in Fig. 4 Prior Art a flash EEPROM device
comprising:
a plurality of series-connected EEPROM cells C1-Cn and C1'-Cn’;
bit line select transistors 1 and S1';
source line transistors S2 and S2°'.

What is not shown in Fig. 4 Prior Art of Choi et al., 5,"}34,609, is the
specific structure of the memory cell. |

Lee, 4,924,119, discloses in Fig. 1 an EEPROM cell comprising:
source region 18 and drain region 19;

floating gate of polysilicon 15;
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tunnel window 23 being located on the side of drain region 19 and abutting a thin
layer of oxide (see lines 23-27, column 3);
control gate 18 of polysilicon;
‘dielectric layer between floating gate. of polysilicon 15 and control‘gate of
polysilicon 18.

It would have been obvious under 35 U.SQC.,103(3) to one of ordinary
skilled in the art at the time of the invention to utilize fhe EEPROM cell in ng. 1
of Lee, 4,924,119, for each of the EEPROM cells in Fig. 4 Prior Art olf Choi et al.,
5,734,609, for the purpose of provi‘ding EEFPROM cells having the Vt of the
transistor that can be shifted to a value of approximately 10 volts (see lines 27-34, .
column 3 of Lee, 4,924,119).
7. Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over -
Hsia et al., 4,894,802, in view of Hong, 5,460,991,

Hsia et al:, 4,894,802, discloses iﬁ Fig. 3b an EEPROM cell comprising:
source region 22 and draln region 21;
floating polysilicon layer 17;
field oxide 19 (see line 40, column 4);
tunnel window 27 being located on the side of drain region 21 and abutting field

oxide 19;

control gate 18 of polycrystalline silicon (see lines 55-58, column 6);
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dielectr‘ic layer 29 of interpoly oxide (see lines 9-10, column 5).

What is not shown in Fig. 3b of Hsia et al., 4,894,802, is the ‘dielectric film
comprising a layer of nitride sandwiched befween the first and second silicon
'dioxide layers as recited in claim 5.

Hong, 5,460,991, discloses in Fig. 7 an EEPROM cell having an inter-

. polysilicon dielectric layer 12 of ONO (oxide-nitrri~de—oxide) (see lines 50—52,
column 3).

It would have been obvious under 35 U.S.C. 103(a) to one of 6rdinary
skilled in the art at the time of the invention was made to utilize the inter-
polysilicon dielectric layer 12 of ONO (oxide-nitride-oxide) in Fig. 7 of Hong,
5,460,991, for the dielectric layer 29 of interpoly oxide in Fig. 3b of Hsia,
4,894,802, for the purpose of having a good insulating layer.

What is not shown in Fig. 3b of Hsia, 4,894,802, is the control gate
comprising a polycide layer on top of the ‘polysllicon layer as recited in claim 6.. -

Hong, 5,460,991, discloses in Fig. 8 an EEPROM cell having control gate
13 comprising a polycide layer disposed over polysilicon layer (see lines 6-8, |
column 4).

It would have been obvious under 35 U.S.C. 103(a) to one of ordinalry

skilled in the art at the time of the invention to utilize the control gate 13 in Fig. 8
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of Hong, 5,460,991, for the control gate 18 in Fig. 3b of Hsia et al., 4,894,802,
for the purpose of having a good control gate.

8. . Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over

‘Choi et al., 5,734,609, in view of Hsia et &l., 4,894,802,

Choi et al., 5,734,609, discloses in Fig. 4 Prior A-rt a flash EEPROM device

. comprising:

a plurality of series-connected EEPROM cells C1-Cn and C1'-Cn’;
bit line select transistors S1 and S1°;
source line transistors S2 and S2°'.
What is not shown in Fig. 4 Prior Art of Choi et al., 5,734,609, is the
specific structure of the memory cell.
Hsia et al., 4,894,802, discloses in Fig. 3b an EEPROM cell comprising:
source region 22 and drain region 21;
'floa‘ting polysilicon layer 17;
field oxide 19 (see line 40, column 4);
tunnel window 27 being located on the side of drain r‘egion 21 and abutting fieldr
oxide 19;
control gate 18 of polycrystalline silicon (see lines 65-58, column 8);

dielectric layer 29 of interpoly oxide (see lines 9-10, column 5),
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It would have been obvious under 35 U.S.C. 103(a) to one of ordinary
skilled in the art at the time of the invention to utilize the EEPROM cell in Fig. 3b
of Hsia et al., 4,894,802, for each of the EEPROM cells in Fig. 4 Prior Art of Choi
et al., 5,734,609, for the purpose of providing EEPROM cells having improved
programming efficiency and improved program/erase endurance (see lines 9-11,

- column 3 of Hsia et al., 4,894,802). |

Conclusion
9. The prior-art made of record and not relied upon is considered ‘pertinent to
applicant's disclosure.

See Gill et al., 5,008,721, Kaya et al., '5,216,270, and Chang, 5,666,307,
generally, for the Flash EEPROM cell. ;
10.  Any inquiry concerning this communication or earlier communications
from the examiner should be directed to Trong Phan whose telephohs number

is (703) 308-4870.

August 19, 1998
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States Postal Service as first class mail in an envelope addrfssedto: VO "
o
©

" Fp 2 5199 ©

Assistant Commissioner for Patents Washington, D.C. 20p3

on oA R ATy

oy 2 N QO 1 AL %, K
N & TRAD A
IN THE UNITED STATES PATRRT AND TRADEMARK OFfFICE
In re application of: _ Examiner: T. Chan
ALI POURKERMATI Art Unit: 2818
PETITION TO EXTEND TIME

Application No.: 08/926,576 .
Filed: September 4, 1997 : ol

For: SERIAL FLASH MEMORY ‘ Eo_m

Assistant Commissioner for Patents ' o Ll
Washington, D.C. 20231 L .

Sir: ‘ : S m 3
Applicant petitions the Assistant Commissioner of Patents to extend th%)time for
response to the Office Action :dated Angust 25, 1998 for three months, from November 25, 1998
to February 25, 1999. An appropriate response in the form of an amendment is enclosed
herewith. .‘
Please charge the fee of $475 to the undcrsignéd‘s Deiposit Account No. 20-1430.
Please charge any additional fees or credit overpayment to the above deposit account. This

petiﬁon 1s submitted in triplicate.

Respectfully submitted,

03/02/1999 BLUANG 00000015 201430 08926576
01 FCiBs7 435.00 CH

Babak S. Sani
Reg. No. 37,495

TOWNSEND and TOWNSEND and CREW LLP

Two Embarcadero Center, 8 Floor

San Francisco, California 94111-3834

Tel: (415) 576-0200 / Fax: (415) 576-0300

BSS:db sF 150963 v1 : .
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TOWNSEND and TOWNSEND and CREW LLP Attorney Docket No. 17822-1-1US
Two Embarcadero Center, 8% Floor

San Francisco, California 94111-3834
(415) 576-0200

In re application of: ALI POURKERMA T~ “‘-n Date: _ February 22, 1999
Application No.: 08/926,576 ;’/h' I hereby certify that this is being deposited with the United States
. Postal Service as first class mail in an envelope addressed to:
Filed: Sep 04,.1997
P FER 2 51999 “’,

Group Art Unit: 2818 o &

Assistant Commissioner for Patents
7, &L Washington, D.C. 20231
P
For: SERIAL FLASH MEMORY "'\) T4 ¢ 1 FN\N Date: A A A -

THE ASSISTANT COMMISSIONER FOR PATENTS .0 /@’(ﬂmﬂx

Washington, D.C. 20231

Sir: ) ¢ i o

Transmitted herewith is an amendment in the above-identified application. o L

[X] Enclosed is a petition to extend time to respond. ' o
[X] Small entity status of this application under 37 CFR 1.9 and 1.27 has been established by a verified’ statemr:nt pr@\{lous]y

submitted. o . :
[X] Three sheets of proposed drawmg amendments are enclosed ( . - P R
. S
If any extension of time is needed, then this response should be considered a petition therefor. D R
"The filing fee has been calculated as shown below: I
L
(Col. 1) (Col. 2). (Col. 3) SMALL GNTITY ‘ OTHER THAN
. ° SMALLENTITY ~
CLAIMS
REMAINING HIGHEST NO. PRESENT RATE ADDIT. RATE ADDIT.
AFTER PREVIOUSLY LXTRA IFEE OR FEE
AMENDMENT PAID FOR
TOTAL /3 "‘,K)/- MINUS 20 = 0 x $9.00 = $0.00 x $18.00=
INDEP. | 5 * 2 MINUS e g - ) x$39.00= | $0.00 X $78.00 =
[ ] FIRST PRESENTATION OF MULTIPLE DEP. CLAIM +$130.00 = : : +$260.00 =
TOTAL $0.00 OR  TOTAL
ADDIT. :
FEE
- If the entry in Col. 1 is less than the entry in Col. 2, write “0” in Col. 3.
**  If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, write “20” in this space.

ok If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, then write “3” in this space. The “Highest
Number Previously Paid For” (Total or Independent) is the highest number found from the equivalent box in Col. 1 of a prior
amendment or the number of claims originally filed.

[X] No fee is due.
Please charge Deposit Account No. 20-1430 as follows:

[1 Claims fee 3
[X] Any additional fees associated with this paper or during the pendency of this application.

119 extra copies of this sheet are enclosed.

TOWNSEND and TOWNSEND and CREW LLP

ani, Reg. No.; 37,4
Attorneys for Applicant
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< I hereby certify that this correspondence is being deposited with the United NT
States Postal Service as first class mail in an envelope addressed to: Attomey Docket No.: 17822-1-1US

Aagistant Commussioner for Palents
Washington, D.C. 20231

On 02 - 02 A - ? ?

TOWNSEND and TOWNSEND amj CREW LLP

i 7
Ry: CLJ\? ’é_a’mg;) Sn A

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: ' Examiner: T. Phan
ALT POURKERMATI . | Art Unit: 2818
Application No.: 08/926,576 AMENDMENT

Filed: September 4, 1997 —"
For: SERIAL FLASH MEMORY"~

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir: .
In response to the Office Action mailed August 25, 1998, please amend the

above-identified application as follows:

/1994 S8URLES Iy
1102

( BEPHERRAWINGS: | |

806 To bring the labeling of the figures in conformity with the specification, the
legend “FIG. 2 has been changed to -- FIG. 3 --. Further, Figures 2B and 2C have been
amended to replace the reference numeral “23” with -- 23B --, and add new reference numerals
-~ 28A -- and -- 28B -- to clearly identify field oxide edges of the memory cell. Figure 4 has
been amended to replace the continuous line that connects the memory cells between WL1 and
WLI15 with a dotted line to more accurately depict the invention. Submitted herewith are

substitute drawings for Figures 3 , 2B, 2C, and 4 which show the proposed corrections in red
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Application No.: 08/926,576

Page 2

ink. Applicant respectfully requests deferral of submission of formal drawings until allowable

subject matter is indicated.

IN THE SPECIFICATION:
Please amend the specification as follows:

At page 6, line Zlfﬁi;tce “the field oxide (not shown)” with -- field oxide
edges 28A and 28B, --. ’

At page 6 line 23, rgplace “the field edges” with -- field edges 28A and 28B--. -

At page 8, lineB/,rc:pla‘fc""Bé” with - 26 —-.

IN THE CLAIMS:

Please amend claim 1, and add new claims 8-10 as follows:

O 0Ny A W N e

I T
B W N0 = O

1. (Once Amended) A memory cell comprising:

a source region and a drain region forming a channel therebetween;

a channel dielectric layer disposed on top of said channel;

a floating polysilicon layer disposed on top of, gn\‘gi substantially covering an
area defined by, said channel dielectric layer, said floating polysilicon layer and c'hanﬁcl'\
dielectric layer defining a tunnel window within an area of said channel wherein a thickness of
said channel dielectric layer in said tunnel window is smaller than that of a remaining portion
of said channel dielectric layer; and

a control gate layer disposed on top of and separated from said floating gate
layer by a dielectric film, \

wherein an etch step that defines edges of said floating

polysilicon layer is performed such that one edge of said tunnel window is [located on a drain

side of said channel] defined by an edge of said floating polysilicon layer located substantially
at a channel-drain jupction. .
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1 -- 8. (New) The memory cell of claim 1 wherein a window mask used during
2 || manufacturing of the meémory cell is larger than said tunnel window, and includes a portion

that overlaps said drain region.

L s

1 /g’— (New) The memory cell of claim @ wherein said etch step removes said

: Q ﬂ 2|] portion of said window that overlaps said drain region.

/048

M. (New) A flash memory cell cqmprising:
a source region and a drain region forming a channel therebetween, »

a channel oxide layer formed on top of said channel, said channel oxide léyer
having a first portion with a first thickness and a tunnel window portion on a side of said drain
region, having a second thickness less than said first thickness;

a floating polysilicon layer formed on top of said channel oxide layer;

a dielectric oxide—hitridc—oxide‘sandwich layer fonned on top of said floating

polysilicon layer; and

/faﬁx,/zc

a gate polysilicon layer formed on top of said dielectric oxide-nitride-oxide

10 || sandwich layer,. \

11 wherein, said tunnel window portiém of sa_id.channel oxide layer.
12|| isinitially formed inside a window overlapping said drain region, and then etched back t6 an
1311 edge of said floating polysilicon lziyer. '

Upon entry of this amendment which amends claim 1 and adds new claims 8-
10, claims 1-10 remain pending. Previously examined claims 1-6 were rejected under 35

U.S.C. §103(a) as being unpatentable over Lee ‘119 in view of Hong ‘991, as well as over Hsia

‘802 in view of Hong ‘991, and claim 7 was rejected under 35 U.S.C. §103(a) as being

unpateniable over Choi ‘609 in view of Lee ‘119, as well as over Choi ‘609 in view of Hsia

[
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“’802. Reconsideration of the claims in view of ’ghe above amendments and the comments

below is respectfully requested.

Objections

The drawings were objected to for mislabeling FIG. 3 as FIG. 2, and for failing
to show a claimed aspect of the present invention. Figure 3 has been amended replacing the
legend “FIG. 2” with FIG. 3 to bring it in conformity with the specification. Further, reference
numerals 28A and 28B have been added to Figures 2A and 2B as well as to the relevant parts
of the specification to clearly identify the edges of the filed oxide around the memory cell. It is
respectfully submitted that no new matter has been added by this amendment as should be
clear from the nature of the changes to the spec1ﬁcat10n Withdrawal of the objections in hghts

o these amendments is respectfully requested.

Rejections
- Section 103(a): Lee ‘119 in view of Hong €991

Claims 1-6 have been rejected under 35 U.S.C. §103(a) as being

unpatentable over Lee ‘119 in view of Hong ‘991. The rejection states that Lee ‘119 in Figure

1 discloses a memory cell with all of the limitations set forth in claim 1, and that Hong _“.991
suggest the limitations recited in the remaining dependent claims.

It is respectfully submitted that the memory cell shown in Figure 1 of Lee ‘119
differs from the claimed memory cell of the present invention in at least one significant
respect. As dlearly shown in Figure 1 of Lee ‘119, the tunnel window (23) is formed “close to
the drain 19 (col. 3, line 25), but is neither at the channel-drain junction, nor does it abut the
edge of floating poly 15. That is, tunnel window 23 is formed wholly within the channel

region such that the sidewalls of the tunnel must be defined by the tunnel window itself.

In contrast to the Lee ‘119 memory cell, the memory cell of the present
invention as claimed has a tunnel window that has an edge defined by the edge of the floating

polysilicon layer located at the drain-channel junction. Claim 1 has been amended to highlight
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this distinguishing feature of the present invention. As amended, claim 1 recites a memory cell
“wherein an etch step that defines edges of [the] floating polysilicon layer is performed such
that one edge of [the] tunnel window is defined by an edge of [the] floating polysilicon layer .
located substantially at a channel-drain junction.” This aspect of the invention is described in
the specification, for example, at page 6, lines 9-16, and at page 9, lines 12-14. Lee ‘119 as
well as the other cited references, or any combination thereof, fail to teach such a combination
with the claimed structure for a tunnel window. This distinguishing feature is significant and
non-obvious for a number of reasons. The performance of the memory cell (capacitive
coupling ratio) is highly dependent 6n the size of the tunnel window, which is often required to
be at minimum process feature size. The tunnel window mask is therefore often a critical _
mask. The memory cell of Lee ‘119 requires the tunnel window to be defined entirely by the
window mask and thus demands a high resolution process to accurately implement the tinnel
window. Thisplaces severe demands on the mﬁnufacturing process when it is scaled down to

lower dimensions.

The boundaries of the tunnel window according to the memory cell of the
present invention, in contrast, are not wholly defined by the window fnask./ Referring to Figure
2A of the instant application, there is shown the initial window (23) that overlaps the channel
region (26) as well as the drain region (21). After the tunnel oxide and the overlying floating
polysilicon layer are formed, the floating poly layer is patterned and etched along with the
overlapping portion (23B) of the tunnel oxide (e.g., see specification, page 9, lines ‘12;14). '
Since the area of the actual tunnel window of the memory cell of the present invention does not
correspond to the tunnel window mask, the present invention provides a significant degree of

flexibility in manufacturability of the cell.

Lee ‘119 therefore clearly fails to teach or suggest a tunnel window whose one
edge is defined by the etch step that etches the floating polysilicon layer. Claim 1 as amended
is therefore clearly distinguished over the cited references. Claims 2-9 depend from claim 1
and thus derive patentability therefrom. These claims, however, recite additional novel and

non-obvious features that further distinguish over the cited prior art. Claims 3 and 4, for
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example, define alternative embodiments wherein the window either abuts field oxide or it
does not. The rejection does not point to any part of the cited reference as suggesting these
variations because Lee ‘119 does not teach or suggest such a structure one way or the other.
Furthermore, newly added claims 8 and 9 expressly recite a tunnel window mask that is larger
than the actual tunnel window and that the floating poly etch step defines one edge of the
tunnel window. No such structure is taught or suggested by any combination of the cited
references. Claims 1-6 are therefore clearly distinguished over the combination of Lee ‘119

and Hng ‘991. Withdrawal of this rejection is respectfully requested.

- Section 103(a): Choi *609-over Leé ‘119
Claim 7 has been r;:jectcd under 35 U.S.C. §103(a) as being
unpatentable over Choi ‘609 in view of Lee ‘119. Claim 7 depends from claim 1 and therefore
derives patentability therefrom. As explained ébove, amended claim 1 is patentably
distinguished over the teachings of Lee ‘119. Claim 7 depending from claim 1, therefore is
patentably distinguished for at least the same reasons as above, Withdrawal of this rejection is

respectfully requested.

- Section 103(a): Hsai ‘802 over Hong 991
Claims 1-6 have been rejected under 35 U.S.C. §103(a) as being unpatentable

over Hsia ‘802 in view of Hong ‘991. The rejection states that Hsai ‘802 in Figure 3b
discloses a memory cell with all of the limitations set forth in claim 1, and that Hong ‘991

suggest the limitations recited in the remaining dependent claims.

It is respectfully submitted that Hsia ‘802 discloses in Figures 3a and 3b what is
known by those skilled in this art as a “split-gate” memory cell. This renders the Hsia ‘802
memory cell quite different from the claimed memory cell of the present invention in a number
of respects. First, according to the split gate Hsia 802 memory cell there are portions of the
channel oxide that are covered by the gate poly (18 in Figure 3a) and other portions that are
covered by the floating poly (17 in Figure 3a). This is the definition of a split gate cell and is

clearly demonstrated in Figures 3, and 3a.
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In contrast to the Hsia 802 memory cell, the memory cell of the present
invention is not of splif gate type. Claim 1 has been amended to highlight this aspect of the
present invention. Amended claim 1 recites “a floating polysilicon layer disposed on top of,
and substantially covering an area defined by, said channel dielectric layer, ....” This clearly
distinguished claim 1 from Hsia. which teaches a memory cell with a control gate (18) that
“extends above source region 22 ... in order to achieve split gate operation.” [Col. 4, lines 45-
53]. Furthermore, similar to the tunnel window in the Lee ‘119 memory cell, the tunnel
window in Hsia ‘802 is wholly defined by the tunnel window mask (26 in Fig. 3), and is not
etched back to the channel-drain junction. *Amended claim 1 is thus further distinguished as it

recites an edge of the tunnel window being “located substantially at a channel-drain juncti_oxi.”

‘Claim 1 as amended is thus patentably distinguished over Hsia ‘802 based at
least on these two differentiating features. Claims 2-10 depeﬁd from claim 1 and thus derive
patentability therefrom. These claims, however, recite additional non-obvious and novel
features that further distinguish over the cited art. Claims 3 and 4, for example, define
alternative embodiments wherein the window either abuts field oxide or it does not. Field
oxide is defined as “substantially surrounding first and second sides of [the] channel.”, ‘The
only thick oxide (19 in Fig. 3b) shown by Hsia ‘802 extends under the channel abutting the
tunnel window. The memory cell of the present invention, in coiltrast, does not include any
filed oxide under the channel (i.e., befween the source-drain regions), and instead surrounds
the channel as claimed. Furthermore, nevﬁy ddded claims 8 and 9 expressly recite a tunnel
window mask that is larger than the actual tunnel window and that the floating poly etch step
defines one edge of the tunnel window. No such structure is taught or suggested by any
combination of the cited references. Claims 1-6 are therefore clearly distinguished over the

combination of Hsia ‘802 and Hng ‘991. Withdrawal of this rejection is respectfully requested.

- Section 103(a): Choi *609 over Hsja ‘802 _
Claim 7 has been rejected under 35 U.S.C. §103(a) as being unpatentable over

Choi ‘609 in view of Hsia ‘802. Claim 7 depends from claim 1 and therefore derives
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patentability therefrom. As explained above, amended claim 1 is patentably distinguished over
the teachings of Hsia ‘802. Claim 7 depending from claim 1, therefore is patentably

distinguished for at least the same reasons as above. Withdrawal of this rejection is

respectfully requested.

CONCLUSION

In view of the foregoing, Applicants believe all claims now pending in this
Application are in condition for allowance. The issuance of a formal Notice of Allowance at
an early date is respectfully requested.

If the Examiner believes a t‘clephone conference would expedite prosecution of -

this application, please telephone the undersigned at 415-576-0200.

Respectfully submitted,
/ 7

Babak S. Sani
Reg. No. 37,495

TOWNSEND and TOWNSEND and CREW LLP
Two Embarcadero Center, 8" Floor

San Francisco, California 94111-3834

Tel: (415) 576-0200

Fax: (415) 576-0300

BSS:deb

SF 168871 v1
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Application No. Applicant(s)

: 08/926,678 ALl POURKERAMATI
Notice of Allowability Examiner Group Art Unit
TRONG PHAN o 2818

All claims being allowable, PROSECUTION ON THE MERITS 1S (OR REMAINS) CLOSED in this.applicatlon, If not included
herewith (or previously malled), a Notice of Allowance and Issue Fee Due or other appropriate communication wlill be
malled in due course.

® This communication is responsive to 2/25/99

X The allowed claim(s) is/are 7-7 and 171-13

[ The drawings filed on are acceptable.

[ Acknowledgement is made of a claim for foreign priority under 36 U.S.C. § 119(a)-(d).
0 All. 0 Some* [ None of the CERTIFIED copies of the priority documents have been
] received. '
" recelved in Application No. (Series Code/Serial Numbar)

(] received In this national stage application from the Internatlonz}l Bureau (PCT Rule 17.2(a)).

*Certified copies not raceived:

(0 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below Is set to EXPIRE
THREE MONTHS FROM THE "DATE MAILED" of this Office action. Failure to timely comply will résult in
ABANDONMENT of this application. Extensions of time may be obtained under the provisions of 37 CFR 1.136(a)..

[0 Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses
that the oath or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

Xl Applicant MUST submit NEW FORMAL DRAWINGS
(] because the originally filed drawings were declared by applicant to be Informal.

(] including changes required by the Notice of Draftsperson's Patent Drawing Review, PT0D:948, attached hareto or
to Paper No.

X including changes required by the proposed drawing correction filed on - 2/25/99 , which has been
approved by the examiner. B

[} including changes required by the attached Examiner's Amendment/Commaent.

“ldentlfying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the reverse side of the
drawings. The drawlings should be flled as a separate paper with a transmittal lettter addressed to the Officlal
Draftsperson.

[] Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Any response to this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES
CODE/SERIAL NUMBER). If applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBER
and DATE of the NOTICE OF ALLOWANCE should also be included.
Attachment(s)

X Notice of References Cited, PTO-892

[J Information Disclosure Statement(s), PT0O-1449, Paper No(s).

[ Notice of Draftsperson's Patent Drawing Review, PT0-948

[ Notice of Informal Patent Application, PTO-152

“0 Interview Summary, PTO-413 W
X Examiner's Amendment/Comment n
l Examiner's Comment Regarding Requirement for Deposit of Biological Materlal TRONG PHAN

X| Examiner's Statement of Reasons for Allowance ' PATENT EXAMINER
' ART UNIT 2818

U. 5. Patant and Trademark Offlca \

PTO-37 (Rev. 9-9b) Notice of Allowabllity Part of Paper No. 8
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Art Unit: 2818

 EXAMINER’'S AMENDMENT

\ 1. An examiner's amendment to the record appears below. Should the
‘ changes and/or additi

ons be unacceptable to applicant, an amendment may be
filed as provided by 37 CFR 1.312. To ensure consideration of such an
amendment,

it MUST be submitted no later than the payment of th
2.

o issue fee.
The application has been amended as follows:

In the specification,

line 1 of page 1, the sentence --}Thls application claims..

(b\ * the benefit of U.S. Provision

al Application No. 60/025,698, filed September 9,

1996, the disclosure of which Is incorporated by referengef—- has been inserted.
7

Claim 7, line 14, the word flien” has been changed to ---line---.

Non-elected claims 8—{2 hdve been canceled.

NeWIy added claims 8-10 have been changed to claims 11-13.

All above changes have been made by the examiner in order to place the
1 . case in condition for allowance.

! 3. The following is an examiner's statement of reasons for allowance:

The memory cell having one edge of the tunnel window being defined by an
edge of the floating polysllicon layer located substantially at a channel-drain
junction as recited in claims 1-7 and 11-1

3 has not been found in the prior art
‘ references.
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. from the examiner should be directed to Trong Phan whose telephoné number

Application/Control Number: 08/926,576

Art Unit: 2818

Any comments considered necessary by applicant must be submitted no
later than the payment of the issue fee and, to avoid processing delays, should
preferably accompany the issue fee. Such submissions should be clearly labeled
"Commaents on Staterﬁent of Reasons for

4. Any inquiry concerning this communication or earlier communications

is (703) 308-4870.

March 14, 1999

Page 3

Allowance."”

%w/@awy/

Trong Phan
Patent Examiner
Art Unit 2818
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* A copy of this refarence is not being furnished with this Office aation.
{See Manual of Patant Examining Procedurs, Saction 707.05(a}.}
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I hereby certify that this correspondence is belng deposited with the United PATENT
States Postal Service as first class mail in an envelope addressed to: . : -
Box Issue Fee ‘ Attorney Docket No.: 17822-000110

Assistant Commissioner for Patents;
Washington, D.C. 20231, on

2/ | TOWNSEND and TOWNSEND and CREW LLP ,
s . .
By 4@_@4}? cm_—_‘

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:

ALI POURKERAMATI oo Examiner: Trong Phan

Serial No.: 08/926,576 | Art Unit: 2818

Filed: September 4, 1997 . Batch No.: Q30

For: SERIAL FLASH MEMORY LETTER TO OFFICiAL DRAFTSPERSON

Box Issue Fee
Assistant Commissioner for Patents

| Washington, D.C. 20231
Sir:

Pursuant to the Notice of Allowability dated March 15, 1999, applicant submits
four sheets of formal drawings to be made of record in the above-identified case. '

Respectfully submitted,

Babak S. Sani «
Reg. No. 37,495

TOWNSEND and TOWNSEND and CREW LLP
Two Embarcadero Center, 8th Floor

San Francisco, California 94111-3834

(415) 576-0200

Fax (415) 576-0300
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v - PART B—ISSUE FEE TRANSMITTAL
v

\te and mail thi QI tognthhr applica.w fees, to: Box ISSUE FEE
g : Asslistant Commissloner for Patents

Washington, D.C. 20231

[

el MAY 2 4 1090 D

&

MAILING msrnucno% form shqq[a/l;e used for tranaritting the ISSUE FEE. Blocks 1
through 4 should ba corplet A AND! ate. Allfurther correspondence Including the Issue Fee mallinga of th laeus Fee Tranemittal, This certiflcate cannot be usad
Recelpt, the Patent, advance orders dnd notiflcation of maintenance fees will be malled to the current | 1o, any other accompanying papers. Each additional paper, such aa an
correspondence addreas as Indicated unless corrected below or directed otherwlse In Block 1, by {a) assignment or formal drawing, muat have ite own cartificate of malling.
specifying a new correspondence address; and/or (b) Indicating a separate “FEE ADDRESS" for

Note: The oertificate of malling below can only be usad for domestic

maintenance fee notifications. . CertHlcate of Malling
- CURRENT GORRESPONDENCE ADDRESS (Note: Legibly mark-up with any correclions or use Block 1) | herob){ cartlfy that this 1ssue Fee Transmittal Is balng dﬂpoiﬂnd with
, the United States Postal Sarvice with sufilclent posetage for first class

mall In an snvelope addrassad to the Box 1ssus Fes address above on

Fibli & /0 the date Indicated balow.
SR
TN 1 ST
T Wi ; % RO 1T EE ST E LTI Sherry Barton (Depositor's name)
=TSTAV I o AT R AR BTN _A[/\/\AL Mf‘/ (Sigraiure)
7 - .
May 18, 1999 (Date) -
APPLICATION NO. FILING DATE TOTAL CLAIMS | EXAMINER AND GROUP ART UNIT I DATE MAILED
. LS : 0 /0 /sv? (KRN R, T 03710
Firet Namad i
Apphoant  BOIRGERAMAT (. 21N
TITLE QF
'N"E”“Q”F_. Rl FLASH BITHORY
ATTY'S DOGKET NO. | cLass-susctass BATCH NO. APPLN.TYPE | SMALLENTITY | FEEDUE DATE DUE
o 17 1l LTTLITY Y BEDE, T i /1 B S
"1, Change of correapondance address or ndloation of * Fee Address® (37 CFR 1.363). | 2. Forprinting on the patent front page, lst ~ -ownsend and Townsend
Use of PTO form(s) and Customer Number are recommendad, but not requirsd. (1) the names of up to 3 registered patent  1__"annd Crew LLP

attomeya or agents OR, alternatively, (2)
[J Change of correspondenca addrass (or Change of Curroapondenca Addrasa form tha name of a eingle fim (having ae a
PTO/8B/122) attached. member a reglstered attomey or agent)” 2

and the names of up to 2 registared patent
[J*Fee Address"” Indloation (or “Fea Addrass” Indication form PTQ/SB/47) attachad. attornays or agents, If no name Is listed, no

name will be printed. - 3
ol Al
' 3. ABBIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 4a. The following feea are enclosed (maka oheok payable to Comm|ssioner '
PLEABE NOTE: Unless an asslgnea le identified below, no assignee data will appear on the patent. of Patents and Trademarks):
Inclusion of assignee data Is only approplate when an assignment has been previously submitted to O F
the PTO or is being submitted under separate cover. Gompletion of this form Is NOT & .subsiltitus for aaue Fee
filing an asalgnmant, [ Advanoe Ordar - # of Coples
(A) NA'ME OF ASSIGNEE Azalea Microelectronics Corp .
. ' 4b: The following fees or deficlency in these fees should ba charged to:
(B) RESIDENCE: (CITY & STATE OR COUNTRY) Santa Clara, California DEPOSIT AGGOUNT NUMBER ___ 20e 1430
(ENCLOSE AN EXTRA COPY OF THIS FORM)
Please check the appropriate assignes catagory Indicated below (will not ba printed on the patent) R 13sue Fee
O individual ™ corporation or other private group entlty [ govermment ﬁ ‘Advance Order - # of Copias 10
Tha COMMISSIONER W1 8 ANP TRABE M(B){gmg__tad to apply the Issue Fee to the nppllcallon identified abova.
(Authorized Bignatar) M/ (Dale) 7 :
Babak S. Sanf, Reg. No. 37,495 s~15~§ . 03/B5/1999 AIDRAHIL 00000158 201420  OA9RESZE
NOTE; The Issus Fee wiil not be accepted from anyone other than the appllcant; a registered attomey
_ or-agent; or the eesignas or other party In Interest as shown by the records of the Patent and i % Fslgﬂ ‘g.g CH
‘ Mradamark Offica. Fus3et o
- Burden Hour Statement: This form la estimated to take 0.2 hours to complete. Time will vary
dopendlng on the needs of the individual case, Any commaents on the amount of time required
“ta complate this form should be sent to the Chlef Information Officer, Patent and Trademark
Offios,; Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED FORMS TO TH!S
- ADDRESS, SEND FEES AND THIS FORM TO: Box lesue Fee, Assistant Commissioner for
Patents, Washington D.C. 20231
Undar the Paperwork Reduction Act of 1995, no persons are required to respondto a coflection
of Information unless It displays a valid OMB control number,

VIENEIANT WHIS FORK WITH FEE

PTOI .AKRA (RFV 10.0R Annmuad far Goea thenoek NRFANDO MLAO AaK4d ANAa Mnbams vmd Pundamack MAfaa: 110 NODADTRCAT NC AOAMBICDAT
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//’ *2/02 11:53 FAX 415 576 0% GCENTRALF' CENTER ~ [@o001/003

Fscore . TILE CORY
N7 A A Atty Docket No. 022193-120110US

PTC FAX NO.: 703-872-9306
ATTENTION: Examiner T. PHAN Group Art Unit 2818

OFFICIAL COMMUNICATION
FOR THE PERSONAL ATTENTION OF

EXAMINER T. PHAN
CERTIFICATION OF FACSIMILE TRANSMISSION

I hereby certify that the following documents in re Application of Ali POURKERAMATI,
Application No. 08/926,576, filed on September 4, 1997 for SERIAL FLASH MEMOR Y are being
facsimile transmitted to the Patent and Trademark QOffice on the date shown below.

Documents Attached

1. Power of Attorney (1 page)
2: Statement Under 37 CFR 3.73(b) (1 page)

Number of pages being transmitted, including this page: 3

Dated: February Z , 2005

Katherine Easleds

PLEASE CONFIRM RECEIPT OF THIS PAPER BY
RETURN FACSIMILE AT (415) 576-0300

TOWNSEND and TOWNSEND and CREW LLP
Two Embarcadero Center, Eighth Floor

San Francisco, CA 94111-3834

Telephone: 415-576-0200

Fax: 415-576-0300

60411348 vl

PAGE 1/1* RCVD AT 2/2/2005 2:51:31 PM [Eastern Btandard Time] * SVR:USPTO-EFXRF-1/2 * DNIS:8729306 * CSID:415 576 0300 * DURATION (mm-55):03-10
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" PAGE 23" RCVD AT 2/2/2005 2:51:31 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/2 * DNIS:8729306 * C2ID:415 575 0300 * DURATION {mm-ss):03-10— - — == = =

2005 02/02 11:53 FAX 415 576 ¢>

AR

CENIHALF  LUENIER

' - | FEB 0 2 2005

FTO/SB/M (11-04)
. 3 ;'[;lpﬂcatltm Number 08/826.578
ng Date September 4, 1897
POWER O:n.:TTORNEY et et Toreier 3 COURNESAMAT
CORRESPONDENCE ADDRESS At U Soiial Flash Mermory
INDICATION FORM Examiner Nams T. PHAN -
Aftorney Docke! Number | 022193-120110US
| hereby ravoke all previous powers of attorney given In the above-identifled application,
| hereby appolnt: )
Praciioners asgoclaied with the Customey 20350
Number:
OR
D Praciiiloner(s) named below: . ’
Name Registration Nymbsr

as myfour atiomey{s) or ageni(s) to praecute the application idankifisd above, and fo trensact a¥ business In he United States Patent and
Trademark Cflica conneotsd tharewtih. : :

Flease recogaiza or change iha corraspondence adsress for the above-identified appioation fo:
E] Thé» address associated with the above-mentioned Custemer Number:

or
] The addross assopiated with Cualemer Humber: -
" oR )
L] Flma or ' !
Individual Name
city : [Gte i [Tap ]
Country .
Talephona : ] ] Fax ]
| am the: ’
' AppReantiinvenior,
] Assignee of record of the entivs Interest. Ses 37 CFR 3,71,
Statement under 37 CFR 3. 8 anclossd. PTO/SB/D6).
BIGNATURE of Applicant or Assignoe of Record
Signature | . Date ]
‘M//, %/’-’“ Ol FER 2905
Name 4 W / ” ’ Telephone _
Title and Company Auttrized Person Frontenac Ventures, LLC
NOTE: Signaturea of al e inventors or sesioneas of recort of 1he entire imereal of talr fay {8 Bire required. Bubmil multipie forms If moea then one
shanakra jo rogiimd, sae below®, .
] *Tetal of forma are submiitad,
80491524 ¥4 )
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20605 02/02 11:55 FAX 415 576 03~

003,003

) _ i _ . FTOSA/ED (D8-03)
Altorney Docket No, 022193-120110US

STATEMENT UNDER 37 CFR 3,73(b})

AppicaniPeient Owner: Frontenac Venures, LLC .

Apploaion No/Patent No.; 08/926,578; 5,853,254 Fllecvissve Dpta: 09/04/1997; September 14, 1988
] Entlled; Serial Flpeh Memory
| -Emntenac Ventures, LLG .8 comotalion :
(Name of Assignea) (Type of / 7 9.5, COTp ) P n, vnivorely, o agensy, sla):
statos thal It 1s: - '
1. the assignee of the entire right, Yitla, and Interes; cr ,

2, [0 an sesignee of lasa ihan the entire right, {itle nd Intarest,
The exttent (by, perceniage) of s ownership intorestls _____ %

_ In the patent applicafion/patent identifled abova by virlue of efther:

A- [ An assipnment from e inventor(s) of the patent application/patant jdentiffed ebove. The sessfgnment was
Ia“m:r«:!wsm‘a!n tg:;‘ ﬂlhﬂ Bigten Patent and Tragemark Ofch at Reel » Frame . orfor which a copy
i Al

OR .
B. B A chaln of title from tha knventor{s), of tha patent spplication/patent Idenfied above, to the current assignee as
shown below: o

Tho document was recorded In 1he Uniied States Patent and Tradamark Officeat
Resl 0ODR039, Frama 0291, or for WhlBhEWWB aﬂaehed.

zMMﬂMMMn_ To Emiﬂmﬂmuc

The document was recored in the Unlled States Patent and Trademark Ofe at
Resl 015404, Frame 0256, or for which a copy thereof I attached.

3. From: i To:
The document waa fecordsc! in the United Blales Patont and Yrademark Offfce at ,
Resl____, Framme ____, or for which a copy thereof is aftached.

[ Coples of asaignments or other doctmpnts I the chaln of tile are attached,
INOTE: A separate uopy (i.e., the oripinal sssignment document or a true copy of the original document)
must ba submiited to Assignment Diviston [n accordanca with 37 CFR Part 3, [f the nssignment Ja to be
roccrded In the records of tha USFTO. Bse MPER 302.8]

The undersigned (whose ttie s supplied balow) le authorized to acton behalf of the assignee,

0L B 10‘0{ JullaCelhlo
Dete mrye—

Talephoae number

| 14958897 18

- “PAGE 3/3 " RCYD AT 2/2/2005 2:51:31 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/2 * DNIS:8720306 * C510:415 §76 0300 " DURATION (mm-e81:03-10. — . . ...
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UNITED STATES PATENT AND TRADEMARK OFFICE E M
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademnark Office
Address: ESLBBJ“IISgIOONER FOR PATENTS

i, Virginia 22313-1450

wwwaspto gov

| APPLICATION NUMBER | FILING OR 371 (c) DATE |  FmsTNaMEDappLicant | arTv. DOcKETNOOTITLE |
08/926,576 09/04/1997 ALI POURKERAMATI 1782211

CONFIRMATION NO. 7207

20350 N

TOWNSEND AND TOWNSEND AND CREW, LLP
TWO EMBARCADERO CENTER C000000020342854*
EIGHTH FLOOR

SAN FRANCISCO, CA 94111-3834

Date Mailed: 09/07/2006

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 02/02/2005.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

OFFICE COPY
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AT ANR. J4 ‘5:
N FILE

5 "\% UniTED STATES PATENT AND TRADEMARK OFFICE P THTRRS
B - UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Addresa: gghgxnﬁﬁaom FCR PATENTS

Alexandsin, Virginia 22313- 1440
FEGIPLO. OV

I APPLICATION NUMBER | FILING OR 371 (¢) DATE |  FIRSTNAMED APPLICANT | ATTY. DOCKET NC./TITLE |
08/926,576 09/04/1997 ALI POURKERAMATI 1782211

CONFIRMATION NO. 7207

B GEN L 1 A A

TOWNSEND AND TOWNSEND AND CREW !
TWO EMBARCADERO CENTER 8TH FLOOR 0C000000020342828
SAN FRANCISCO, CA 94111

Date Mailed: 09/07/2006

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 02/02/2005.

e The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

o e

G. STEVENS®
OIPE ££63) 308-9010 EXT 184

OFFICE COPY
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201.04(b) Provisional Application [R - 3]

35 U.S.C. | /1] APPLICATION.

LS

18) FROVISIONAL APPLICATION., -

(1} AUTHORIZATION, -4 PROVISIONAL APPLICATION FOR PATENT SHALL BE MADE OR AUTHORIZED TO BE
MADE BY THE INVENTOR, EXCERT AS OTHERWISE PROVIDED IN THIS TITLE, IN WRITING TO THE COMMISSIONER.
SUCH APPLICATION SHALL INCLUDE=

(A) A SPECIFICATION AS PRESCRIBED BY THE FIRST PARAGRAFPH OF SECTION | | 2 OF THIS TITLE; AND
(B) A DRAWING AS PRESCRIBED BY SECTION [ | 3 OF THIS TITLE,

(2} CLAIM,-A CLAIM, AS REQUIRED BY THE SECOND THROUGH FIFTH PARAGRAPHS OF SECTION |12,
SHALL NOT BE REQUIRED IN A PROVISIONAL APPLICATION.

(3) FEE, CA) THE APPLICATION MUST BE ACCOMPANIED BY THE FEE REQUIRED BY LAW,

(8} THE FEE MAY BE SUBMITTED AFTER THE SPECIFICATION AND ANY REGQUIRED DRAWING ARE SUBMITTED,
WITHIN SLUCH PERIOD AND UINDER SUCH CONDITIONS, INCLUDING THE PAYMENT OF A SURCHARGE, A5 MAY BE
PRESCRIBED BY THE COMMISSIONER,

(C) UFPON FAILURE TO SUBMIT THE FEE WITHIN SUCH PRESCRIBED PERIOD, THE APPLICATION SHALL BE
REGARDED AS ADANDONED, UNLESS IT IS SHOWN TO THE SATISFACTION OF THE COMMISSIONER THAT THE
DELAY IN SUBMITTING THE FEE WAS UNAVOIDABLE OR UNINTENTIONAL,

(4} FILING DATE -THE FILING DATE OF A PROVISIONAL APPLICATION SHALL BE THE DATE ON WHICH THE
SPECIFICATION AND ANY REQUIRED DRAWING ARE RECEIVED IN THE PATENT AND TRADEMARK OFFICE,

(5} ABANDONMENT, -THE PROVISIONAL APPLICATION SHALL BE REGARDED AS ABANDONED !Z MONTHS
AFTER THE FILING DATE OF SUCH APPLICATION AND SHALL NOT BE SUBJECT TO REVIVAL THEREAFTER.

(S} OTHER BASIS FOR FROVISIONAL APPLICATION.-SUBJECT TO ALL THE CONDITIONS IN THIS
SUBSECTION AND SECTION | IS(E) OF THIS TITLE, AND AS FRESCRIBED BY THE COMMISSIONER, AN
ARPPLICATION FOR PATENT FILED UUNDER SUBSECTION (A} MAY BE TREATED AS A PROVISIONAL APPLICATION FOR
PATENT,

(7) NO RIGHT OF PRIORITY OR BENEFIT OF EARLIEST FILING DATE.-A PROVISIONAL APPLICATION
SHALL NOT BE ENNTLED TO THE RIGHT OF PRICRITY OF ANY OTHER APPLICATION UNLER SECGTION | 18 GF
36514 OF THIS TITLE OR TO THE BENEFIT OF AN EARLIER FILING DATE IN THE UNITED STATES UNDER SECTION
120, [2/{, or 365C) OF THIS TITLE.

(8) APPLICABLE FROVISIONS.-THE PROVISIONS OF THIS TITLE RELATING TO APPLICATIONS FOR PATENT
SHALL APFLY TO PROVISIONAL APPLICATIONS FOR PATENY, EXGEPT AS OTHERWISE PROVIDED, AND EXCERPT
THAT PROVISIONAL APPLICATIONS FOR PATENT SHALL NOT BE SUSJECT 10O SECTIONS [ 15, 31, |35, anp
1 &7 OF THIS TITLE.

LA 2]

37CFR 1.9 Definitions.

(aX1) A national appiication as used in this chapter means a U.S. application for
patent which was efther filed in the Office under 35 U.5.C. 111, or which entered the
national stage from an international application after compiiance with 35 /.5.C. 371.

TOSHIBA CORP.
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(2) A provisional application as used In this chapter means a U.S. national
application for patent flled in the Office under 35 U.5.C. T11(b).

3) A nohprovislonal application as used in this chapter means a U.S. national
application for patent which was efther filed In the Office under 35 U.5.C, 111(3), or
W%’SI} seﬂtg:ée% 71';1e national stage from an international application after complfance
wi

LI XX 3]

37 CFR 1.53  Serial number, filing date, and completion of
application.

LA X 2 2]

(bx2) The filing date of a provisional application is the date on Wmcn a
specification as prescribed by 35 U.5.C. 112, first paragraph; and any drawing required
by § 1.81(a), are filed in the Patent and Trademark Office in the name of the actual
inventor or inventors as required by § 1.41. No amendment, other than to make the
provisional application comply with all applicable regulations, may be made to the
provisional application after the flling date of the provisional application. If all the
names of the actual Inventor or inventors are not supplled when the specification
and any required drawing are filed, the provisiohal application will not be glven a
fling date earller than the date upon which the names are supplled uniless a petition
with the fee set forth Iin § 1.17(q} Is filed which sets forth the reasons the delay in
supplying the names should be excused.

LRk 2

One of the provisions of the Uruguay Round Agreements Act which is
effective as of June 8, 1995, is the establishment of a domestic priority system.
The Act provides a mechanism to enable domestic applicants to quickly and
inexpensively file provisional applications. Under the provisions of 35 U.S.C
119(e), applicants are entitled to claim the benefit of priority in a given application
in the United States. The domestic priority period will not count in the
measurement of the 20 - year patent term. See 35 U.S5.C. 154(a)(3). Thus,
domestic applicants are placed on equal footing with foreign applicants with respect
to the patent term.

The parts of a provisional application that are required are set forth in 37 CFR
1.51 (a)(2) and MPEP § 601.01 and § 601.01(b). The filing date of a provisional
application is the date on which (1) a specification which complies with 35 U.S.C.
112, first paragraph, and (2) any drawing required by 37 CFR 1.81(a) are filed in
the name of the actual inventor or inventors as required by 37 CFR 1.41. A
provisional application must also include a cover sheet identifying the application as
a provisional application. Otherwise, the application will be treated as an
a]p?gfi%ion filed under 37 CFR 1.53(b)(1). The filing fee is set forth in 37 CFR

Note:

(1) No claim is required in a provisional application.

(2) No oath or declaration is required in a provisional application.
3 Provisional applications will not be examined for patentability,

TOSHIBA CORP.
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placed ip an interference, or made the subject of a statutory invention
registration.

A provisional application will automatically be abandoned 12 months after its
filing date and will not be subject to revival to restore it to pending status
thereafter. Since a provisional application can be pending for no_more than 12
months, if the last day of pendency is on a Saturday, Sunday, or Federal holiday,
copendency would require that the later filed nonprovisional appfication be filed
prior to the Saturday, Sunday, or Federal holiday. See 37 CFR 1.78(a)(3). >For
example, if a provisional application was filed on June 28,1996, the last day of
pendency of the provisional application under 35 U.5.C. 111(b)(5) is June 28,
1997, Since June 28, 1997 is a Saturday, a nonprovisional application claiming
the benefit of the provisional application must be filed on the Friday, June 27,
1997, prior to the Saturday (See 37 CFR 1.78(a)(3)). However, note that new
patent applications filed in accordance with 37 CFR 1.10 will be stamped by the
Office with the date of deposit as "Express Mail" with the United States Postal
Service. For example, if a new patent application is deposited in "Express Mail" in
accordance with. 37 CFR 1.10 on a Saturday and the United States Postal Service
gives it a date of deposit of Saturday, the Office will accord and stamp the
correspondence with the Saturday date. 37 CFR 1.6(a)(2).< A provisional
application is not entitled to claim priority benefits based on any other application
under 35 U.S.C. 119, 120, 121, or 365.

An application filed under 37 CFR 1.53(b)(1) may be converted to a
provisional application provided a petition requesting the conversion is submitted
along with the fee as set forth in 37 CFR 1.17(q). The petition and fee must be
submitted prior to the earlier of the abandonment of the nonprovisional
application, the payment of the issue fee, the expiration of 12 months after the
filing date of the nonprovisional application, or the filing of a request for statutory
invention registration. The grant of any such petition will not entitle applicant to a
liefsugzib;)(flghe fees which were properly paid in the application filed under 37 CFR

Design applications may not make a claim for priority of a provisional
application under 37 CFR 1.78(a)(3). :

TOSHIBA CORP.
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PATENT APPLICATION FEE DETERMINATION RECORD

Effective October 1, 1996

Application or Docket Number

GUET(

CLAIMS AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR  SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE | FEE RATE | FEE
I
" | BasIC FEE 385.00 | oR 770.00
TOTAL CLAIMS . minus 20 = x$11= or | x$22=
| NT CLAIM % "
INDEPENDENT C S ! minus 3 = / X40= OR x80= QD
MULTIPLE DEPENDENT CLAIM PRESENT _ yam
+130= OR +260=
* If the differance in solumn 1 Is less than zero, enter “0” In column 2 y
) TOTAL OR TOTAL
i
: CLAIMS AS AMENDED - PART Il OTHER THAN
(Column 1) (Column 2) (Coluran 3) SMALL ENTITY OR SMALL ENTITY
B CcLAIMS HIGHEST \
i REMAINING NUMBER PRESENT ADDI- ADDI- -
AFTER R PREVIOUSLY EXTRA RATE | TIONAL RATE | TIONAL
g AMENDMENT ¢ PAID FOR FEE | FEE
| Total S Minus - = x$11= OR | x$22= _
0 L4 - g
{Independent| * {é Minus e AL = / X40= OR ﬁg 7£OC
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +130= OR | +260=" .
TOTAL ‘o . TOTAL
(Column 1) (Column 2) (Columng)  APDIT-FEE ApDIT. FeE L
CLAIMS HIGHEST ‘
REMAINING NUMBER PRESENT ADDI- .| _ADDI-
AFTER PREVIOUSLY EXTRA RATE TIONAL RATE | TIONAL
AMENDMENT PAID FOR |1 FEE | FEE .
" % Total * Minus b - x$11= OR X$22=
: #:Jindependent | * Minus hld = x40= OR | x80=
3 sl FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +130= oR | +260=
TOTAL oR . TOTAL
g (Column 1) (Column 2) (Column3)  ADDIT. FEE ADDIT. FEE
§ CLAIMS HIGHEST
‘ REMAINING NUMBER PRESENT ADDI- ) L
AFTER PREVIOUSLY EXTRA RATE | TIONAL RATE
AMENDMENT _PAID FOR FEE '
‘i . . . : o
otal Minus - x$11= OR x$22=
lle?T‘_(iependent . Minus | ™ = x40= or| x80=.|
i — e -
{{r ' : " T
) leIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +130= OR ] 4+260=
f;the entry in column 1 Is legs than the entry In column 2, write “0" In column 3. TOTAL TOTAL
vthe “Highest Number Previously Paid For’ IN THIS SPACE is less than.20, enter “20." R ‘ :
?u‘ingheat Number Prevcoﬂslz Pald For* IN THIS SPAGE Is Ipss m:ﬁ 3 enter-a» . ADDIT. FEE © ADDIT, FEE

‘Hlghest Number Previously Paid For' (Total or Independent)-is the highest riumber found in the appropriate box in colump d;
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STAPLE AREA 1.5, GOVERNMENT PRINTING OFFICE: 1998-440-769
e - —
PATENT NUMBER . ORIGINAL CLASSIFICATION
R TLASS SUBCLASS
365 185, 26
APPLICATION SERIAL NUMBER CROSS REFERENCE(S)
08/92¢6 , 5 SUBCLASS
/ / LE7 e CLASS (ONE SUBCLASS PER BLOCK)
APPLICANT 'S NAME (PLEASE PRINT) ‘
365 /185./7 |785./8 | 1855 33
POURRKERMATY 257 32y
IF REISSUE, ORIGINAL PATENT NUMBER
INTERNATIONAL CLASSIFICATION
G|lt1]|r}c 16 /oq.
|2 [ g
|
Hlojl | & 2‘:';7 72 GROUP ~ TASSISTANT EXAMINER (PLEASE STAMP OR PRINT FULL NAME)
28/8 PRIMARY EXAMINER (PLEASE STAMP OR PRINT FULL NAME)
/ TRO/Y G PAAN
U.S. DEPARTMENT OF COMMERCE
AT IS8SUE CLASSIFICATION SLIP PATENT AND TRADEMARK OFFICE
[ Clam Date ] Claim Date
FRESER
o | § i HE
L5 18|98 aq ¢]
i i- | wl = 51
L?_ 2 52
2, 3 53
4 | |54
P :
A %
q 7 V= 57
w[\&y [ [NV~ 58
N | — 59
] N | = ’ 60
AL = 61
' 12 = 62
eI = 63
147" 64
15 i 65
|18 66
17 67
18 | |e8
19 69
20 70
21 71
22 72
23 73
24 174
25 75
26 76
27 77
28 ﬂ 78 :
79
¢ ;3 SYMBOLS 80
\ v .. Rejectad
31 - 81
I |3z i 82
33 r|l 83
34 A 84
35 0. a5
36 86
37 Y
\ 38 88
\ 39 89
40 00
- 41 L)
42 92
43 93
44 94
L
145 S
46 96
47 97
Wy e 48 a8
49 09
50 100
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SEARCHED
Class Sub. Date Exmr
365 |185.17|&/i8hg| TP
IBS. 18
18526
18S5.313
257 32
438 26/
All abpvelsearch upclated
3/lgq | TP
INTERFERENCE SEARCHED '
Class Sub. Date Exmr.
A//ﬂép ve _l'.(.a.-rc[«., u7pC{ :Ufea/
' 3o | T

SEARCH NOTES

ALrs

Date Exmr.
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