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Title

MicroElectroMechanical System for Measuring Angular Rate

Cross Ref,erence of Related Application

This is a regular application of a provisional application having an application

number of 601154,700, filed on September 16, 1999.

Background of the Present lnvention

Field of the Present Invention

The present invention relates to a microelectromechanical system (MEMS), more

particularly, relates to a microelectromechanical system (A/ffiMS) to measure angular rate

of a carrier. The system of the present invention includes an angular rate sensor unit,

microelectronic circuitry, and signal processing to obtain a highly accurate, sensitive,

stable angular rate measurement of the carrier under dynamic environments.

Description of Related Arts

An angular rate measurement can be obtained by employing a conventional gyro.

Many types of approaches based on various sensing principles used to achieve an angular

rate sensor have been invented in the past decades, are curently being invented, and will

continue to be invented as the market for angular rate sensors continues to expand. For

t5
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exilmple, conventional spinning mass gyros are based principally on the Law of the

Gyroscope. Existing .ing laser gyros and Interferometric Fiber-Optic Gyros are

dependant on the Sagnac Effects.

Conventional angular rate sensors have been commonly used in a wide variety of

applications. However, their cost, size, and power prohibits their use in emerging

commercial applications.

"MFM5" stands for "MicroElectroMechanical Systems", or small

electricaUmechanical devices. MEMS devices involve creating controllable mechanical

and movable structures using IC (Integrated Circuit) technologies. MEMS include the

concepts of Microelectronics and Micromachining. Example MEMS devices include

inkjet-printer cartridges, accelerometers that deploy car airbags, and miniature robots.

Microelectronics, the development of electronic circuitry on silicon chips, is a

very well developed technology. Micromachining utilizes process technology developed

by the integrated circuit industry to fabricate tiny sensors and actuators on silicon chips.

In addition to shrinking the sensor size by several orders of magnitude, integrated

electronics can be added to the same chip, creating an entire system on a chip. This

instrument will result iq not only the redesign of conventional military products, but also

new commercial applications that could not have existed without small, inexpensive

inertial sensors.

Various MEMS angular rate sensor approaches have been developed to meet

the need for inexpensive yet reliable angular rate sensors in fields ranging from

t5

'$
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automotive to consumer electronics. Single input axis MEMS angular rate sensors are

based on either translational resonance, such as tuning forks, or structural mode

resonance, such as vibrating rings. Moreover, dual input axis MEMS angular rate sensors

may be based on angular resonance of a rotating rigid rotor suspended by torsional

springs. The inherent symmetry of the circular design allows angular rate measurement

about two axes simultaneouslv.

However, it is still very challenging work to design and, manufacture a MEMS

angular rate sensor with high accuracy, keen sensitivity, wide dynamic range, and high

stabilitv.

fijto
ir.y

!,trjF*
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Summary of the Present Invention

A main objective of the present invention is to provide a system to measure

angular rate, wherein the angular rate sensor unit, microeleronic circuitry, and signal

processing are fabricated into one silicon chip with the combination of surface

5 micromachining layers of polysilicon and Integrated circuitry (IC) technology to obtain

hlgttly accurate, sensitive, stable angular rate measurements under dynamic

environments.

il:l Compared with existing MEMS angular rate sensors, the MEMS angular rate
t;ii

i-ii sensor of the present invention has several unique features that aredescribed as follows:
i'ij
.a.;

LiJ

i;i; t0 1. Hinge to minimize number of resonance modes.

I
f,.".i
".;,

ru 2. Mass distribution for resonance mode linearity.

ifl,
i$r;

l* iri

# 3. Resonance mode locking circuitry.

4. Displacement regulation for scale factor stability.

5. Temperature stabilization for scale factor and bias stabilitv.

t5 6. Low mechanical damping through moderate vacuum.

7. Pickoffcircuitry to minimize bias and scale factor shift.

8. The same driver comb used for both excitation and dither pickoff.

Nintendo Exhibit 1024 
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9. Closed loop design for scale factor linearity.

Another objective of the present invention is to provide a

microelectromechanical system to measure angular rate. The present invention enables

the core micro IM[J, which has the following unique features:

5 (1) Attitude Heading Reference System (AHRS) Capable Core Sensor Module.

(2) Miniaturized (Lengtt/Width/Ileight) and Light Weight.

:l* (3) High Performance and Low Cost.
tt',;
i ti

f:l'I

fliJ (4) Low Power Dissipation.
,,ir

i-#

;'- (5) Dramatic Improvement In Reliability (microelectromechanical systems -MEMS).
l' 'j
*i#

i'* l0 Another objective of the present invention is to provide a
Lii

$t microelectromechanical system to measure angular rate. The present invention enables
\t:*:1

the core micro IMU to be incorporated into an integrated micro land navigator, which has

the following unique features:

(1) Miniature, light weight, low power, low cost.

15 (2) AHRS, odometer, integrated GpS chipset and flux valve.

(3) Integration filter for sensor data fusion and zero velocity updating.

I{/ 5\r/
I
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(4) Typical applications: automobiles, railway vehicles, miniature land vehicles,

robots, unmanned ground vehicles, personal navigators, and military land

vehicles.

Another objective of the present invention is to provide a

s microelectromechanical system to measure angular rate. The present invention enables

the core micro IMU to function as aircraft inertial avionics, which has the following

unique features:

fi;i (t) Rate Gyro

il;; (2) Vertical Gyro

t.i
i l,

ilii to (3) Directional Gyro
F

rit!

!,;, (4) AHRS

[, 
j 
!

j"qt

,j,,i (5) IMU

(6) Inertial Navigation System

(7) Fully-Coupled GPSA{EMS IMU Integrated System

15 (8) Fully-coupled Gps/IMU/Radar Altimeter Integrated System

(9) Universal vehicle navigation and control box.

16
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Another objective of the present invention is to provide a

microelectromechanical system to measure angular rate. The present invention enables

the core micro IMU to be a Spaceborne MEMS IMU Attitude Determination System and

. 
a Spaceborne Fully-Coupled GPS&IEMS IMU Integrated system for orbit determination,

s attitude control, payload pointing, and formation flight, which has the following unique

features.

(1) Shock resistant and vibration tolerant

i;; (2) High anti-jamming
:,v9

,"t*

l":"i (3) High dynamic performance

;nli

d"i'j

iF'ur l0 (4) Broad operating range of temperatures
ii!

lrt*

!;; (5) High resolution

lr' ,1

{r+i

rroi (6) Compact, low power and light weight unit

(7) Flexible hardware and software architecture

Another objective of the present invention is to provide a

15 microelectromechanical system to measure angular rate, The present invention enables

the core micro IMU to be a marine INS with embedded GPS, which has the following

unique features:

(1) Micro MEMS IMU AHRS with Embedded GpS

v, 7

Li,

Nintendo Exhibit 1024 
Page 0012



(2) Builrin CDU (Control Display Unit)

(3) Optional DGPS (Differential cps)

(a) Flexible Hardware and Software System Architecture

(5) Low Cost, Light Weight, HighReliability

5 Another objective of the present invention ,is to provide a

microelectromechanical system to measure angular rate. The present invention enables

,i:l the core micro IMU to be used in a micro pointing and stabilization mechanism, which
i:;il

pll has the following unique features:

[,*
iq.4il* (1) Micro MEMS IMU AHRS utilized for platform stabilization.
ir

ir$tl

rli-i

r-.' l0 (2) MEMS IMU integrated with the electrical and mechanical design of the!-*
I irj
li jl

t;l pointing and stabilization mechanism.
iF,!t

(3) Vehicle motion, vibration, and other interference cancelled by a stabilized

platform.

(a) Variable pointing angle for tracker implementations.

15 (5) Mcro MEMS IMU utilized for a micro fire control system for sniper rifles.

T 8
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Typical applications: miniature antenna pointing and tracking control, laser beam

pointing for optical communications, telescopic pointing for imaging, airborne laser

pointing control for targeting, vehicle control and guidance.

The present invention can be used as a motion measurement device for both

commercial and military systems requiring phased array anrenna systems for

communication on-the-move. Specific applications include pointing control systems for

mobile satellite reception for truckers and radiotelephone and direct broadcast satellite

reception. The development of a low cost attitude and heading reference system is critical

to the wide deployment of these systems in the commercial arena.

il

r"ft

i-ii 10

ii

kt:

It

pe
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Brief Description of the Drawings

Figure I shows the functional structure of the present invention.

Figure 2 shows the configuration of a Micromachined sensor unit.

Figure 3 shows variable capacitive signal pick offpoint connection design.

i

s Figure 4 shows a picture of the packaged MEMS angular rate sensor.

ill

;,i-i

;6 Figure 5 illustrates cross sectional view showing layers of the surface machined
jllr,i

E"i! fhbrication process of a MEMS.

':"!

fi# Figure 6 shows the diagram of the central circuitry.

hi;;

f,;r, Figure 7 shows the diagram of the digital processing system

;;.;
l*ri
ii

Itro
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Detailed description of the Preferred Embodiment

The present invention will be described as it applies to its preferred

. embodiment. It is not intended that the present invention be limited to the described

embodiment. It is intended that the invention cover all alternatives, modifications, and

equivalences which may be included within the spirit and scope of the invention.

The present invention relates to a microelectromechanical system (MEMS),

more particularly, relates to a microelectromechanical system (MEMS) to measure

angular rates ofa carrier.

Referring to Figure 1, the system of the present invention includes an angular rate

sensor unit 10, a central circuitry 20, and a digital signal processing system 30, which are

fabricated into one chip using the combination of surface micromachining layers of

polysilicon and Integrated circuitry (IC) technology to obtain highly accurate, sensitive,

stable angular rate measurements under dynamic environments. A

microelectromechanical system (MEMS) for measuring angular rates of a curier of the

present invention comprises:

1. an angular rate sensorunit 10, for receiving a dither driver signals, capacitive

pickoff excitation signals and displacement restoring signals to output angle

rate signals in response to the motion of the carrier and dither motion signals;

l5

l)/ rr

Itt
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2. a central circuitry 20, for receiving the angle rate signals in response to the

motion of the carrier and dither motion signals to output angular rate signals

and digital low frequency inertial element displacement signals;

3. a digital signal processing system 30, for analyzing digital low frequency

inertial element displacement signals to feed back the dither drive signals to

the angular rate sensor unit 10.

The angular rate sensor unit can be a micromachined sensor unit. In principle, the

present invention may incorporate with MEMS technology that employs a dynamic

theory, Coriolis effect. The Coriolis effect can be seen that when an angular rate is

applied to a translating body and a Coriolis force is generated. Its principle of operation

and construction rely on a tuning fork that uses closed-loop capacitive sensing.

The MEMS of the present invention measures angular rate by picking-off a

signal generated by an oscillating micromachined mass as it deviates from its plane of

oscillation under the Coriolis force effect when the oscillating micromachined mass is

submitted to a rotation about an axis perpendicular to the plane of oscillation.

Referring to Figure 2, which illustrates the configuration of the micromachined

sensor unit.

The micromachined sensor unit l0 consists of two vibration devices which have

opposite dither motion directions. A pair of differential measurements are formed to

eliminate the effect of the gravity and acceleration induced interference force. The proof

15

t\
T2
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masses are suspended by eight beams which also provide the elastic force for the

vibration at the same time. The beams are attached to the substrate bv anchors at the

middle of the beams.

Two vibrating proof masses are attached by springs to each other and to the

surounding stationary material. The vibrating (dither) proof masses are driven in

opposite directions by electrostatic comb drive motors to maintain lateral in-plane

oscillation. The dither motion is in the plane of the wafer. When an angular rate is applied

to the MEMS device about the input axis (which is in the plane of the tines), the proof

masses are caused to oscillate out of plane by a Coriolis force due to the Coriolis effect.

The resulting out-of-plane up and down oscillation motion amplitude, proportional to the

input angular rate, is detected and measured by capacitive pickoff plates underneath the

proof masses. The comb drives move the masses out of phase with respect to each other"

The masses will then respond in opposite directions to the Corilois force.

The circuitry detects this perpendicular motion by measuring the change in

capacitance. The sensitivity of the device is dependent on the amplitude of the dither

motion, the frequency of the oscillatioq the mass of the device and the detection method.

The sensitivity is proportional to the product of the velocity of the deviee and the angular

rate. Maximizing the amplitude and frequency of oscillation increases the sensitivrty. To

increase the amplitude of oscillatioq the device is run at the resonant frequency of the

supporting springs. This minimizes the energJ required to drive the device. If the

resonant frequency is too high (stiff springs) the perpendicular motion of the device is

IA'rl
13
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decreased. Typical resonant frequencies are 1000 -3000 Hz. Some error can occur in the

device if the dither motion is not trulv linear.

The change in capacitance caused by the motion of the mass in response to a

Coriolis force is determined by measuring the current flow from a high frequency signal

(100 kIIz to I MFIz). The capacitance is on the order of 0.5 pf with changes in

capacitance on the order of I ff. In order to achieve the greatest sensitivity, the design of

the present invention places t[re electronics as close as possible to the pickoff eleotrodes

on the device. In the MEMS of the present invention, this is done by either integrating the

electronics on the same wafer as the micromachined sensor unit or by placing the

electronics as close as possible to the sensor package. On chip electronics can detect

changes in motion on the order of anqstroms.

Referring to Figure 2,the micromachined sensor unit r0 comprises:

1. two proof masses 101, which are attached with beam springs to eight anchor

points 102 and driven by the thnee stators to oscillate to sense Coriolis force.

2. Eight anchor points 102, which are scattered both sides of the two proof

masses and connected with the silicon substrate and to support the two proof

masses through beam strings.

3. A large anchor pad 103, which is connected with the silicon substrate and is

connected with the four anchor points 102 through beam strings to improve

and stabilize the oscillation of the two proof masses.

'n"o 14

Th

t5

20
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4. Two small anchor pads 104, which are connected with the silicon substrate

and are connected with the four anchor points 102 through beam strings to

improve and stabilize the oscillation of the two proof masses 101.

5. Three stators 105, which are connected with the silicon substrate and drive

the two proof masses 101 tlrough the comb drives 106.

When an angular rate is applied about the angular 
,rate 

input

micromachined sensor unit, the changed-capacitive signal can be sensed.

axrs of the

ri* it
{ri }

iti i!

E.ih,i,j 10
t*it

lll *J

irlfi

Referring to Figure 3, a total of six capacitors are formed by the micromachined

sensor unit structure. Among them four capacitors are formed by the two proof masses

and three stators to construct four pair of drive combs for the vibratiorr drive mechanism.

Two capacitors are formed by two pair of proof masses and sensor electrodes. When

there is an angular rate in the gyro input axis, one proof mass will move towards its

electrode and the other moves away from its electrode under the Coriolis force. Thus the

two sensor capacitors can be used to form a differential measurement circuit.

Two techniques are presently employed to fabricate MEMS devices; bulk

micromachining and surface micromachining. The prefered MEMS fabrication of the

present patent is the surface micromachining process. Surface micromachined devices

are typically a few microns to 10 microns thick. Angular rate sensors created with surface

machining have very low masses. The advantage of surface machining is the low cost and

the ease ofincorporating the electronics close to the sensor.

1k

l5

15
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In surface micromachining, the sensor element is built onto the surface of a

silicon wafer. To build a surfbce micromachined sensor, a few p m thick layer of

sacrificial oxide is deposited on the passivation layer of a silicon wafer, in which n* wells

have been previously diffused. Openings are then etched through both insulators to the

difrrsed areas in the substrate. A thick layer of polysilicon is subsequently deposited over

the entire sensor area, filling the openings and establishing both a mechanical and

electrical bond with the n+ diffused areas. The sensing elements are then etched into the

layer of "floating" polysilicon. The sacrificial oxide is subsequently removed from under

the polysilicon through further etching, leaving the polysilicon layer essentially

suspended in mid-aiq yet still attached to the substrate via the anchor posts, or pedestals,

formed at the points of diffirsion.

Surface micromachining starts with a wafer of material. In surface

micromachining the wafer is the substrate --- the working surface --- or1 which multiple,

alternating layers of structural and sacrificial material are deposited and etched. A typical

cycle in a surface micromachining process begins with a deposition of either the

sacrificial material, a material which will be completely removed in the final step of the

fabrication process, or structural mateial, a material from which the functional

components of the MEMS will be constructed. The layer is then masked with a desired

pattern which is typically transferred using a photolithographic process, usually the

exposure of a photosensitive material and development of the exposed photoresist. Next,

the underlying material, not protected by the masking pattern, is etched, typically by

reactive ion etching to transfer the mask pattern to that particular material layer. The

deposition-masking-etching cycre is repeated on all laminated layers of structural and

r1
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sacrificial materials until the MEMS angular rate sensor is complete. The final step in

surfbce micromachining is the release of the structural material from the laminations by

etching or removing the underlying and surrounding sacrificial materials.

The most commonly used surfbce micromachining processes start with silicon

wafers of the same grade and type used in microelectronics fabrication and uses layers of

silicon dioxide as the sacrificial material and layers of polysilicon, a deposited, less

crystalline form of silicon, as the structural material. Other deposited materials such as

silicon nitride, polyimides, and aluminurn are also used to provide electrically insulating

materials, conducting materials, etchant masks, and additional structural materials. All of

these materials are extensivelv used and available in standard microelectronics

fabrication.

Because of the laminated structural and sacrificial material layers and the

etching of material done by a process that is insensitive to crystalline structure, either

because of the etch or because the material itself is non-crystalline, surface

micromachining enables the fabrication of free form, complex, and multi-component

integrated MEMS structures, liberating the MEMS designer to envision and build devices

and systems that are impossible to realize with bulk process. Surface micromachining

also frees the process developer and device designer to choose any material system that

has complementary structural and sacrificial materials. It is this freedom to fabricate

devices and systems without constraints on materials, geometry, assembly and

interconnections that is the source for the richness and depth of MEMS applications that

cut across so many areas.

\Q, 
N
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The major problem with angular rate sensors is reliably moving the masses.

Unlike accelerometers that are passive devices, rate sensors are active devices. All

actuation is done with electrostatic forces. These forces are very weak so something can

impede the motion of the masses. Problems can occur from dust or from the device not

being properly cleaned. The surface machined device is made by separating all moving

parts with a sacrificial oxide. The final step in the processing is the removal of this

oxide. Once the oxide is removed the etching solution has to be completely removed with

water and then the water has to be removed with alcohol. The alcohol then has to be

removed completely by dryrng the device. If the solutions are not properly removed than

stiction occurs impeding the motion of the device making it unusable. The device can

also be susceptible to the squeeze-film effect. If the device is run in the atmosphere the

movement of the device can be impeded by the inability of the trapped gas to move when

the device moves. These devices are packaged in a vacuum environment. Getters are

employed in the package to maintain the quality of the vacuum. The use of a vacuum can

degrade the device's resistance to shock. Air damping increases shock resistance.

Figure 4 shows a picture of the packaged MEMS angular sensor of the present

invention.

Referring to Figure 5, which is a cross section of the three-layer polysilicon

surlace micromachining process. This process has the general features of a standard

surface micromachining process: (1) polysilicon is used as the structural material, (2)

deposited oxide (PSG) is used as the sacrificial layer, and silicon nitride is used as

electrical isolation between the polysilicon and the substrate. The process is different

lLttl
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from most customized surfbce micromachining processes in that it is designed to be as

general as possible, and to be capable of supporting many different designs on a single

silicon wafer. Since the process was not optimized with the purpose of fabricating any

one specific device, the thickness of the structural and sacrificial layers were chosen to

suit most users, and the layout design rules were chosen conservatively to guarantee the

highest yield possible.

Referring to Figure 6, the central circuitry 20 comprises a dither motion control

circuitry 2l and an angle signal loop circuitry 22.

Referring to Figure 6, the dither motion control circuitry 2l comprises:

a trans impedance amplifier circuit 2ll, connected to the angular rate sensor unit

10, for changing an output impedance of the dither motion signals from a very high level,

greater than 100 million ohms, to a low level, less than 100 ohms to achieve two dither

displacement signals which are NC voltage signals representing the displacement

between the inertial elements and the anchor combs :

a first amplifier and summer circuit 2I2, conrrected to the trans impedance

amplifier circuit 2ll, for more than ten times amplifying the two dither displacement

signals and enhancing the sensitMty for combining the two dither displacement signals to

achieve a dither displacement differential signal by subtracting a center anchor comb

signal with side anchor comb signals;

15
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first high-pass filter circuit 213, aonnected to the first amplifier and summer

circuit 2ll, for removing residual dither drive signals and noise from the dither

displacement differential signal to a filtered dither displacement differential signal;

a demodulator circuit 214, connected to the high-pass filter circuit 213, for

receiving the capacitive pickoff excitation signals as phase reference signals from an

oscillator and the filter dither displacement differential signal from the first high-pass

filter, and extracting the in-phase portion of the filtered dither t{isplacement differential

signal to produce an inertial element displacement signalwith known phase;

a first low-pass filter 215, connected to the demodulator circuit 214, for removing

high frequency noise from the inertial element displacement signal input to form a low

frequency inertial element displacement signalwith bandwidth less than 3000 FIz;

an amplifier 2T6, connected with the first low-pass filter 215, for amplifying the

filtered low frequency inertial element displacement signal;

an analogldigital convefter 217, connected to amplifier 216, for converting the

low frequency inertial element displacement signal that is an analog signal to produce a

digitized low frequency inertial element displacement signal as a digital sampled signal.

Refening to Figure 6, the angle rate signal loop circuitry 22 comprises:

a second high-pass filter circuit 22I, connected to the angular rate sensor unit 10,

for removing low frequency noise of the angle rate signals which are voltage signals

output from the angular rate sensor unit thereto to form filtered angle rate signals;

t5
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, a voltage amplifier circuit 222, connected to the second high-pass filter circuit

227, for amplifying the filtered angle rate signals to an extent of at least 100 milivolts to

form amplified angle rate signals;

an amplifier and summer circuit 223, cornected to the voltage amplifier circuit

222, for subtracting the difference between the angle rates of the amplified angle rate

signals to produce a differential angle rate signal;

a demodulator 224, connected to the amplifier and summer circuit 223, for

extracting the amplitude of the in-phase differential angle rate signal from the differential

angle rate signal and the reference signal from the oscillator.

a low-pass fiter 225, connected to the demodulator 224, for removing the high

frequency noises of the amplitude signal of the in-phase differential angle rate signal to

forms angular rate signal output.

an integrator 226, connected with the low-pass filter , for integrating the angular

rate signal to form a displacement restoring signal without an offset.

a driver amplifier 227, connected to the integrator 226, for ampli$ring the

displacement restoring signal without an offset to form a driving signal to the angular rate

sensor unit 10.

Referring to Figure 7, the digital signal processing system 30 comprises:

l5
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a discrete Fast Fourier Transform (FFT) module 301, receiving the digitized low

frequency inertial element displacement signal from the analog/digital converter of dither

motion control circuitry 2l to form amplitude data with the frequency spectrum of the

input inertial element displacement signal.

a memory array of frequency and amplitude data module 302, receiving the

amplitude data with frequency spectrum to form an affay of amplitude data with

frequency spectrum.

a maxima detection logic module 303 to process theanay of the amplitude data

with frequency spectrum to choose those frequencies with the largest amplitudes in the

local segment of the frequency spectrum from the array of the amplitude data with

frequency spectrum.

a Q analysis and selection logic module 304 to perform Q analysis on the ehosen

frequencies to selecte frequency and amplitude by computing the ratio of amplitud elarea.

The range for computing area is between +-ll2 of the peek for each maximum frequency

point.

a phaseJock loop 305 to serve as a very narrow bandpass filter to reject noise of

the selected frequency and to generate a dither drive signal with the selected frequency.

a D/A converter 306 to process the selected amplitude to form a dither drive

signal with correct amplitude.

15
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an amplifiet 307 to generate and amplify the dither drive signal to the angular rate

sensor unit based on the dither drive signal with the selected frequency and correct

amplitude.
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What is Claimed is:

microelectromechanical system (MBMS) for measuring angular rate of

(1) an ar rate sensor unit, for receiving a dither driver signals, capacitive

tation signals, and displacement restoring signal to output angle

to motion of said carrier and dither motion signals;

(2) central circuitry,
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receiving said angle rate signals in response to

and said dither motion signals to output angular

signals and digitallow uency inertial element displacement signals;

(3) a digital signal processing for analyirng said digital low frequency

inertial element displacement

said angular rate sensor unit.

feed back said dither driver signals to

2. A microelectromechanical svstem for measuring angular rate of a

sensor unit further comprises:

said

ratemotion of said

carrier, as recited in claim l, wherein said angular

l5 A. two proof masses, attached with beam spri to eight anchor points and driven

by three stators to oscillate to sense Coriolis

Eight anchor points, placed on both sides of id two proof masses and

connected with the silicon substrate to support said

said beam strings;

B.

AL,."/ I

24
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A large anchor pad, connected with said silicon substrate and connected with

four anchor points through said beam strings to improve and stabilize said

illating of said two proof masses,

D. Two anchor pads, connected with said silicon substrate and connected

with said r anchor points through said beam strings to improve and

stabilize osci of said two proof masses;

E. Three stators, with said silicon substrate to drive said two proof

masses 101 through comb drives.

3. A microelectromechani ;lstem (MEMS) for measuring angular rate of a

carrier, as recited in claim I, wherein central circuitry comprises a dither motion

control circuitry and an angle signal loop

4. A microelectromechanical ) for measuring angular rate of a

carrier, as recited in claim 2, wherein said centr\ circuitry comprises a dither motion

control circuitry and an angle signal loop circuitrf

15 5. A microelectromechanical svstem ) for measuring angular rate of a

carrier, as recited in claim 3, wherein said dither motion ntrol circuitry cornprises:

a trans impedance ampli{ier circuit, connected to angular rate sensor unit, for

changing an output impedance of said dither motion si from a very high level,

greater than 100 million ohms, to a low level, less than 100 to achieve two dither
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said inertial elements and said anchor combs:
a

amplifier and summer circuit, connected to said trans impedance amplifier

circuit, for \trtng said two dither displacement signals by more than ten times and

ivity for combining said two dither displacement signals to achieve

a dither displacement ial signal by subtracting a center anchor comb signal with

a side anchor comb si
,

a first high-pass filter , connected to said first amplifier and summer circuit,

for removing residual dither dri signals and noise from said dither displacement

differential signal to form a filtered i\er displacement differential signal;

a demodulator circuit, connected pass filter circuit, for receiving said

capacitive pickoff excitation signals as signals from an oscillator and said

filtered dither displacement di from said first high-pass filter, and

extracting said in-phase portion of said filtered displacement differential signal to

15 produce an inertial element displacement signal with

a first low-pass filter, connected to said circuit, for removing high

frequency noise from said inertial element displacement

low frequency inertial element displacement signal with

an amplifieq connected with said first low-pass filter, for

low frequency inertial element displacement signal;

input thereto to form a

less than 3000 IIz:

lifying said filtered

26

Nintendo Exhibit 1024 
Page 0031



!5.$i

riid

{!i l0

1o uf

:l

an analog/digital converter, connected to said amplifier, for converting said low

inertial element displacement signal that is an analog sigpal to produce a

digitized $equency inertial element displacement signal as a digital sampled signal.

6,A romechanical system [\mMS) for measuring angular rate of a

4, wherein said dither motion control circuitry comprises:5 carrier, as recited in

a trans impedance circuit, connected to said angqlar rate sensor unit, for

changing an output i of said dither motion signals from a very high level,

greater than 100 million ohms, to

displacement signals which are

low level, less than 100 ohms to achieve two dither

voltage signals representing said displacement

between said inertial elements and said combs;

a first amplifier and summer to said trans irnpedance amplifier

circuit, for amplifying said two dither di si.gnals by more than ten times and

enhancing said sensitivity for combining said dither displacement signals to achieve

a dither displacement differential signal by subt

a side anchor comb signals;

ing a center anchor comb signal with

a first high-pass filter circuit, connected to said amplifier and summer circuit,

for removing residual dither drive signals and noise said dither displacement

differential signal to form a filtered dither displacement ial signal;

a demodulator circuit, connected to said high-pass circuit, for receiving said

capacitive pickoff excitation "signals 
as phase reference signals

15
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dither displacement differential signal from said first high-pass filter, and

said in-phase portion of said filtered dither displacement differential signal to

an inertial element displacement signal with known phase;

low-pass filter, connected to said demodulator circuit, for removing high

frequency noise

low frequency

said inertial element displacernent signal input thereto to form a

element displacement signal with bandwidth less than.3000IIz;

an amplifieq co with said first low-pass filter, for amplifying said filtered

doyi
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low frequency inertial displacement signal;

an analog/digital connected to said amplifier, for converting said low

frequency inertial element disp signal that is an analog signal to produce a

digitized low frequency inertial element signal as a digital sampled signal.

7. A microelectromechanical sv}Gm MEMS) for measuring angular rate of a

carrier, as recited in claim 5, wherein said angle

a second high-pass filter circuit, connected t\said angular rate sensor unit, for

15 removing low frequency noise of said angle rate signals \trictr are voltage signals output

from said angular rate sensor unit thereto to form filtered

a voltage amplifier circuit, connected to said second filter circuit, for

milivolts to formamplifying said filtered angle rate signals to an extent of at least

amplified angle rate signals;

28
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an amplifier and summer circuit, connected to said voltage amplifier iircuit, for

produce a al angle rate signal;

connected to said amplifier and summer circuit, for extracting- 1aid

amplitude of said in differential angle rate signal from said differential angle rate

srgnal and said reference si from said oscillator:
,*'

a low-pass filter, co to said demodulator, for removing said high

frequency noises of said amplitude si of said in-phase differential angle rate signal to

form an angular rate signal output;

an integrator, connected with said filter , integrating said angular rate

signal to form a displacement restoring signalwi

said difference between said angle rates of said ampl{fied angle rate signals to

a demodu

L

5

*1,u l0

il5

t, it'"|

ti"..",i

i- !{

an

a driver amplifier, connected to said integrator, amplifring said displacement

restoring signal without an offset to form a driving signal said angular rate sensor unit.

8. A microelectromechanical system (MEMS) for angular rate ofa

l5 carrier, as recited in claim 6, wherein said angle rate signal loop itry comprises:

a second high-pass filter circuit, connected to said angular sensor unit, for

removing low frequency noise of said angle rate signals which are signals output

from said angular rate sensor unit thereto to form filtered angle rate signals;

29
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a voltage amplifier circuit, connected to said second high-pass filter circuit, for

ir\ said filtered angle rate signals to an extent of at least 100 milivolts to form

amplified rate signals;

summer circuit, connected to said voltage amplifier circuit, for

between said angle rates of said amplified angle rate signals to

a demodulator, to said amplifier and summer circuit, for extracting said

amplitude of said in-phase di angle rate signal from said differential angle rate

signal and said reference signal from oscillator;

a low-pass filter, connected to demodulator, for removing said high

frequency noises of said amplitude signal of

form an angular rate signal output;

differential angle rate signal to

an integrator, connected with said low-pass fi , for integrating said angular rate

signal to form a displacement restoring signal without an

\
a driver amplifier, connected to said integrator, for \fi+ing said displacement

\.,

restoring signal without an offset to form a driving signal to said a\.ogutar rate sensor unit.

carrier, as recited in claim 4, wherein said angle rate signalloop circuitry

l5

an amplifi\and

subtracting said di

30
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a second high-pass filter circuit, connected to said angular rate sensor unit, for

low frequency noise of said angle rate signals which are voltage signals output

from said ar rate sensor unit thereto to form filtered angle rate signals;

amplifier circuit, connected to said second high-pass filter circuit, for

amplifying said angle rate signals to an extent of at least 100 milivolts to form

amplified angle rate s;

an amplifier and circuit, connected to said voltage amplifier circuit, for

subtracting said difference said angle rates of said amplified angle rate signals to

produce a diflerential angle rate

a demodulator, connected to amplifier and summer circuit, for extracting said

amplitude of said in-phase differential signpl from said differential angle rate

signal and said reference signal from said

a low-pass filter, connected ator, for removing said high

frequency noises of said amplitude signal of said i differential angle rate signal to

15 form an algular rate signal output;

an integrator, connected with said low-pass filter , fo\integrating said angular rate

signal to form a displacement restoring signal without an offset.

a driver amplifier, connected to said integrator, for said displacement

restoring signal without an offset to form a driving signal to said

3l

sensor unit.
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0. A microelectromechanical system (MEMS) for measuring angular rate of a

in claim 3, wherein said angle rate signal loop circuitry comprises:

a high-pass filter circuit, connected to said angular rate sensor unit, for

removing low noise of said angle rate signals which are voltage signals output

s from said angular rate unit thereto to form filtered angle rate signals;

connected to said second high-pass filter circuit, for

e signals to an extent of at least' 100 milivolts to form

an amplifier and summer connected to said voltage amplifier circuit, for

subtracting said difference between said

produce a differential angle rate signal;

rates of said amplified angle rate signals to

a demodulator, connected to said summer circuit, for extracting said

amplitude of said in-phase differential angle rate from said differential angle rate

signal and said reference signal from said oscillator;

t5 a low-pass filter, connected to said d for removing said high

I angle rate signal tofrequency noises of said amplitude signal of said in-phase d

form an angular rate signal output,

\,

signal to form a displacement restoring signal without an offset. \

\
\i

\
\

\
an integrator, connected with said low-pass filter , for integrhting said angular rate

*\

\

a voltage amplifier \
ampliffing said filtered angle

amplified angle rate signals;
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driver amplifier, connected to said integrator, for amplifying said displacement

(8nal without an offset to form a driving signal to said angular rate sensor unit.

11. A

carrier, as reci

microelectromechanical system (MEMS) for measuring angular rate of a

claim 5, wherein said digital signal processing system comprises:

a discrete Fa\ Fourier Transform @FT) module, receiving said digitized low

frequency inertial el displacement signals from said analog/digital converter of

dither motion control [ry to form amplitude data with said frequency spectrum of

said input inertial element dis

a memory array of

?'ri#
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iff it
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and amplitude data

m to form an array

module, receiving said

of amplitude data with

15

amplitude data with frequency

frequency spectrum;

a maxima detection logic module said aray of said amplitude data with

frequency spectrum to choose those frequencies said largest amplitudes in said local

segment of said frequency spectrum from said

frequency spectrum;

of said amplitude data with

JJ
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selected

with correct

an amplifier to

sensor unit based on

amplitude.

12. A microel

carrier, as recited in claim 6, wherein

a discrete Fast Fourier Transform

frequency inertial element displacement si

dither motion control circuitry to form ampli

said input inertial element displacement signal;

a memory array of frequency and amplitude

amplitude data with frequency spectrum to form an

frequency spectrum;

a phaseJock loop to serve as a very narrow bandpasg {Jter to reject noise ofsaid

, to form a dither drive signal with said selected frequency;

aDlA to process said selected amplitude to form a dither drive signal

e and ampli$ said dither drive signal to said angular rate

ither drive signal with said selected frequency and correct

ical system (MEMS) for measuring angular rate of a

!*'ti
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le, receiving said digitized low

said analog/digitaL converter of

with said frequency spectrum of

dxa

affav

module, receiving said

of amplitude data with

\ \
\

a maxima detection logic module to process said array of sai\ ampli

frequency spectrum to choose those frequencies with said largest amp\ludes in said local

segment of said frequency spectrum from said array of said ampftude data with

frequency spectrum;

34

Nintendo Exhibit 1024 
Page 0039



!,t t

i,ul 10

a Q analysis and selection logic module to perform Q analysis on said chosen

to select frequency and amplitude by computing said ratio of amplitudelarea.

Said range for computing area is between + Il2 and -Il2 of said peek for each

maximum

to serve as a very nilrow bandpass filter to reject noise ofsaid

selected frequency, to a dither drive signal with said selected frequency;

a D/A converter to

with correct amplitude;

said selected amplitude to form a dither drive signal

an amplifier to generate and lift said dither drive signal to said angular rate

sensor unit based on said dither drive

amplitude.

with said selected frequency and correct

13. A microelectromechanical ) for measuring angular rate of a

carrier, as recited in claim 7. wherein said processmg system compnses:

a discrete Fast Fourier Transform (FFT) receiving said digitized low

analog/digital converter of15 frequency inertial element displacement signals from

dither motion control circuitry to form amplitude data with

said input inertial element displacement signal;

id frequency spectrum of

a memory afiay of frequency and amplitude data

amplitude data with frequency spectrum to form an array

frequency spectrum;

receiving said

with

J)

data
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a maxima detection logic module to process said array of said amplitude data with

ft.,i spectrum to choose those frequencies with said largest amplitudes in said local

of said frequency spectrum from said anay of said amplitude data with

frequency

aQ and selection logic module to perform Q analysis on said chosen

frequencies to select and amplitude by computing said ratio of amplitudelarea.

Said frequency range for ing area is between + ll2 and -ll2 of said pgek for each

maximum frequency point;

a phase-lock loop to serve a very narrow bandpass filter to reject noise of said

selected frequency, to form a dither signal with said selected frequency;

aDlA converter to process said

with correct amplitude;

to form a dither drive signal

an amplifier to generate and amplify said her drive signal to said angular rate

sensor unit based on said dither drive signal with

amplitude.

id selected frequency and correct

14. A microelectromechanical system (MEMS) for ring angular rate of a

carier, as recited in claim 8, wherein said digital signal processin system compnses:

15

a discrete Fast Fourier Transform (FFT) module,.

frequency inertial element displacemerrt signals from said

receivi said digitized low

I converter of

36
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ither motion control circuitry to form amplitude data with said frequency spectrum of

input inertial element displacement signal;

memory affay of frequency and amplitude data module, receiving said

form an array of amplitude data withamplitude

frequency

ta with frequency spectrum to

a m:xlma logic module to process said array of said amplitude data with

frequency spectrum those frequencies with said largesd amplitudes in said local

segment of said spectrum from said affay of said amplitude data with

frequency spectrum;

iE
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a Q analysis and selection

frequencies to select frequency and

module to perform Q analysis on said chosen

ting said ratio of amplitude/area.

n + ll2 and -Tl2 of said peek for each

a phaseJock loop to serve as a very bandpass filter to reject noise ofsaid

15 selected frequency, to form a dither drive signal with id selected frequency;

aDlA converter to process said selected ampli

with correct amplitude;

Said frequency range for computing area i

maximum frequency point;

sensor unit based on said dither drive signal with said selected

amplitude.

to form a dither drive signal

an amplifier to generate and amplify said dither drive to said angular rate

q, 37
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A MicroElectroMechanical system for Measuring Angular Rate

Absfract of the Disclosure

A microelectromechanical system (MEMS) for measuring angular rate of a carier

includes an angular rate sensor unit, microelectronic circuitry, and signal processing to

obtain highly accurate, sensitive, stable angular rate measurements of the carrier under

dynamic environments. Wheiein, the angular rate sensor unil receives dither driver

signals, capacitive pickoff excitation signals, and displacement restoring signals to output

angle rate signals in response to the motion of the carrier and dither motion signals; the

central circuitry receives the angle rate signals in response to the motion of the carrier

and dither motion signals to output angular rate signals and digital low frequency inertial

element displacement signals; a digital signal processing system analyzes digital low

frequency inertial element displacement signals to feed back the dither drive signals to

the angular rate sensor unit.
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Attorn*,.- nrcket No: USP9952A-GD[C

DECLARATION FOR PATENT APPLICATION

As a below named inventor, I hereby declare that:

My residence, post oflice 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 names are listed below) of the subject matter which is claimed and for which a patent is sought on
the invention entitled

'the speciflcation ofwhich is attached hereto unless the following box is checked:
I was filed on as United States i.pplication Number or PCT Intemational Application

Number and was amended on (if applicable).

I hereby state that I have reviewed and understand the contents of the above identified specification, including the
claims, as amended by any amendment refened to above.
I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56,
I hereby claim foreign priority benefits under 35 USC 119 of any foreign application(s) for patent or inventor's
certificate listed below and have also identified below any foreign application foipatent or inventor's certificate having
a filing date before that of the application on which priority is claimed.

Prior Foreign Application(s)
601'1u,702

(Number)
09/18/1999 pending

@
Priorify Claimed

IvesINo
IvesINo
Ives!No

jrql

;l

iFiS

f !'i
;--

I i3

if

tr

(Country)

(Number) (Country) (DaylN4onth/Year Filed)

(Number) (Country) (Dayllvlonth/Year Filed)

I hereby claimed the benefit under 35 USC 120 of any United States application(s) listed below and, insofar as the
subject 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 paxagraph of 35 USC 112, I ackrtowledge the duty to disclose information which is
material to patentability as defined in 37 CFR 1.56 which became available between the filing date of the prior
application and the national or PCT intemational filing date of this application.

(Application Number) (Filing Date) (Status-patented, pending, abandoned)

(Application Number) (Filing Date) (Status-patented, pending, abandoned)

I hereby appoint the following attomey(s) and/or agent(s), with full powers of substitution and revocation, to prosecute
this application and to transact all business in the Patent and Trademark Ofhce connected therewith:

Raymond Yat Chiu Chan, Reg. N0.37,484
Address all conespondence to: 1050 Oakdale Ln., Arcadia CA 91006
Telephone Calls to: (626)S7t-9812

I hereby 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 tbOt of
Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the applieation
or any patent issued thereon.

Full name of sole or first inventor (given name, family name) Hiram McCall

Inventor's signature

Post Office Address 888 93065

Full name of second joint inventgr,.sany (given name, family name) Ching-Fang Lin

Second Inventor's signafure

Residence 888

Residence 888
Post O{fice Address 888 CA
I Additional invento

Date Sept. 15, 2000
Citir.nffi

Date Sept. 15,2000
Citizenship USA .

Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Nintendo Exhibit 1024 
Page 0056



PATENT

USP9952A-GNC

IN THE TJI\IITED STATES PATENT AI\D TRADEMARI( OFFICE

American GNC Corporation

Title MicroElectroMechanical Systemfor MeasuringAngular Rate

Applicant:

Filing Date:

Serial No.:

Examiner:

ArtUnit:

ft'i

ir,i i

frit

lri,i

Ii
I

I rl

The Cori,rmissioner of
Patents and Trademarks
Washington, D.C.20231

POWER OF ATTORNEY

As a named assignee of the above identified application, I hereby appoint the following

attorney(s) and/or agent(s) to prosecute and transact all business in the Patent and trademark Office

connected with the above application:

Raymond Yat Chiu Chan, Reg. No.37,484

Please Send Correspondence to:

Raymond Y. C. Chan
1050 Oakdale Ave.,
Arcadia, CA9l006-2222

Please Direct Telephone Calls to:
RaymondY. C. Chan
(626) s7r-98r2

NAME OF ASSIGNEE: American GNC Corporation
NAME OF PERSON SIGNING: Ching-Fang Lin
TITLE: President
ADDRESS: 888 Easy Street, Simi Valley CA 93065

Sept. 15,2000
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Applicant or Patentee:

Serial or Patent No.:
Filed or Issued:

At ,ir's

no"xo,iito. : USP9 9 52A-GNC

For:

VERIF'IED STATEMENT (DECLARATIOI{) CLAIMING SMALL ENTITY
STATUS (37 CFR l.e (f) and r.27 (b)) - nvDnprrnENT INVENToR

As a below named inventor, I herfby {e_clare that I qualify as an independent inventor as defined in 37 CFR
1.9 (c) for purposes of paying reduced fees unde-r se'ction 4l (a) and 6Uy of fiUe :s, Uniied btates Code, to
the Patent and rrademark oflice with regard to the invention irititted '

for ar Rate

- 
, filed

issued

lllve not assigned, granted, conveyed_ or.licensed and am under no obligation under contact or law to
assrgn, granl,.convey or license, any rights in the invention to any person wlo could not be classified as an
rnoependent mventor under.37 CFR, 1.9 (c) if that p€rson had made the invention, or to any concern which
Y:]lll9l qualify as a small busindss concern under 37 CFR 1.9 (d) or a non,profit orgutii"uiion under 37
CFR 1.9 (e).
Eacb person, concern or organization to which I have assigned, granted, conveyed, or licensed or am under
an.obligation under contracl or law to assign, grant, conv6y, oriicense'any riirrts'in ttri inuintion is listed
below:

E no such person, concenl or organization
lXl person, concern or organizations listed below*

lI9lE:,S,..!arate verified statements are ryquired from eacb named person, concern or organization
having rights to the invention avening to their status as small entities. (37 CFR l.2:,)

la' i

FULL NAME
ADDRESS

FULL NAME
ADDRESS

INDIVIDUAL BUSINESS CONCERN

GNC

ORCANIZATION

FULL NAME
ADDRESS

I::9"":t:9q:9:9lq tolile,.in this application or.patent, notification,of any change in starus resulting in
loss oI enfitlement to small entity status prior to paying, or at the time of paying, theiarliest of the issue-fee
9r-9y malntenance fee due after the date on whiih stitus as a small entity ii no'iottger ufpropriutr. (37 CFR
1.28 (b)
I hereby de,clare that all statements made herein of my own knowledge are tue and that all statements
made on information and belief are believed to be tuei and further ttrai these statement w"tr made with
lh^".ts_",y]_.9ge 

that willtul false statements and ttrg tite lo maaliiir p"rirtrable by nne;iimpiisonmenr, or
both' under sectton l00l of Title 18 of the United States Code_, and'that such wiilful false siatements mayjgopardize the.validity of the application, any patent issuing trt"tiott Lr any patent to which this verified
statements is directed.
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Applicant or Patentee:

Serial or Patent No.:
Filed or Issued:

A ,t's
Doct<aii No.:

usP9952A-Gr{c

For:

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY
STATUS (37 CFR 1.9 (f) and r.27 (c\) - SMALL BUSINESS CONCERN

I hereby declare that I am
I tt.i owner of the small business concern identified below:
X an official of the small business concern empowered to act on behalf of the concern identified below:

Name of Concern: American GNC Corporation
Address of Concern: 888 Easy Street, Simi Vattey CA 93065

I hereb-y. declare that the above identified small business concem qualifies as a small business concern as
defined in 13 CFR 121.3_-18,-and reproduced in 37 CFR 1.9 (d), forfurposes of paying reduced fees under
section 41(a) and O) of title 35" United States Code. in tidf the nurirber of e'm'nloiees of fhe conceryl
de
gecFo.rl 41(a) and (b) qf_ltle 3s-, Code, in that the number of emiloyees of the concern,

fhg 
ot{er, or a third.party 9r parries the power to contol both. ,I hereby declare.tbat 4ghtd under contract or law liave been conveyed to and remain with the small

ingludrye those of its affiliates, does not exceed 500 persons. For purposes of this siatement, (l) the numbei
of employees is the average oyer.the- previous fisc,al year of the cbncbm of the persons emplofed on a full-
s,", Pd-$te or tempolary basis during- each of tlie pay periods of the fiscai yea4 and'(2)'conce*s are
affiliates of each other wheri either,,direclly or indirectfy,"oire concem controls o't t ui ttt" p'o*lr of control
the other, or a third party or parties contolS or has the pbwer to contol both. r

ibed in:

En

riFkt

$

t;

,,,,;.

business concem identified above with to the invention entitled:

the specification filed herewith
application serial no. filed
patent no. , issued

If the rights held by. the above identified small business concern are not exclusive, each individual, concern
or organization having rights to the inventign is listed below* and no rights to the invention are heid by any
person, other than the inventor, who corrld not qualify as a small busi.iess concem under 37 CFR 1.9(d) or
by any concernwhich.ygrl{.ryt qualify as a sina[ Lusiness concern under 37 CFR 1.9(d) or a non]iofit
organization under 37 CFR 1.9(e).

INQTE: Fgparate verified statements are required from each named person, concern or organization
having rights to the invention averring to thiir status as a small entities. (3i CFRt.27)

Full Name:
Address:

f-l nvolvnuel l-l sHanrlBUsrNEsscoNcERN [-l r.loNpRoFrroRGANrzATroN

Full Name:
Address:

fl rNotvnueL [.] srraeu"BUSrNESscoNcERN fl NoNpRoFrroRGANrzATroN

Ith:*1q9ge the duty torile,.in this application or.patent, notification of any change in status resulting in
Ioss oI entluement to small enllty status prior to paying, or at the time of paying, the earliest of the issue fee
9r qy maintenance fee due aftei the date on whittistitils as a small entit| i's n6'ionger ajpropriate. (37 CFR
1.28 O)
I he.reby de^clare that all statements made herein of my own knowledge are true and that all statements
made on information and belief are believed to be truei and further thai these statements were made with
the.knowledge ttrat willful false statements and the like so made are punishable by fine or imprisonment, or
both, under section l00l of Title 18 of the United States Code, and-that such wiilful false statements may
jeopardize 

lhe..validi1y of the application, any patent issuing thereon, or any patent to which this t;tida
statements is directed.

Name of Person Signing: Ching-Fang Lin
Title of Person Other tian Ownei: Fresident
Address of Person Signing: 888 Easy Street, SimiValley CA 9g065

Sept. 15,2000
Date
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Addless: COMMISSIONER OF PATE\ITB AND TRA.DEMARKS
Washington, D.C, 20291
www.uspb.Ew

09/662,438 og/r5t2000

PateEt and Tradoturk

EXAMINER

KWOK, HELEN C

ARTUNIT I PAPERNUMBER

2856

DATE MAILED : 02/08/2002

7590 02/08/2002

Raymond Y C Chan
1050 Oakdale Ave
Arcadia, CA 91006-2222

Please find below and/or attached an office communication concerning this application or proceeding.

PTO-9OC (Rev.07-01)
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r
.Office Action Summary

Application No.

09/e62,438
Applicant(s)

McCall et al.

Examiner

H. Kwok
Art Unit

2856

' The MAILING DATE of this communication appaarc on the cover eheet with the correspondence addreee --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION,
-Extensionsoftimemay.be,availabloundortheprovisionsof 37CFR1,136(a). Innoevent,however,mayareplybetimelyfiled

after SIX (6) MONTHS from tho mailing date of this communication.
- lf the period for reply specified abov6 is less than thirty (gO) days, a r€ply within the statutory minimum of thirty {3O) days will

be cons)dered timely.
' lf NO period for reply is specifiod above, tho maximum statutory period will apply and will expke SIX (6) MONTHS from the mailing date of this

communication.
- Failuro to reply within tho set or extonded period for reply will, by statute, cause the application to become ABANDONED {35 U.S.C. O 133}.
- Any reply recoivod by the Office later than throe months after the mailing date of this communication, oven if timoly filed, may reduce any

earned patont term adiustment. Se6 37 CFR 1.7O4(b).

Status

1)n Responsive to communication(sl filed on

2a)Ll This action is FINAL. 2b)m This action is non-finat.

3)[ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice underEx parte Ouayle, 1935 C.D. 11;453 O.G.213.

Disposition of Claims

4)m claimlsl t-tq is/are pending in the application,

ls/are withdrawn from consideration.4a) Of the above, claim(s)

5)n Ctaim(s) is/are allowed.

is/are rejected.

isiare objected to.

6)Xi Claimlsl t-14

are subject to restriction and/or election requirement.

Application Papers

9)n The specification is objected to by the Examiner.

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

11)U The proposed drawing correction filed on is: a)n approved b)n disapproved.

12la The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. $ 119
13)n Acknowledgementismadeof aclaimforforeignpriorityunder3SU,s,C. S llg(a)-(d).

a)n All b)n Some* c)[ Noneof:

1. n Certified copies of the priority documents have been received.

2, n Certified copies of the priority documents have been received in Application No

3. U Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (pCT Rute l7.2lall.

*see the attached detailed office action for a list of the certified copies not received,

14)n Acknowledgementismadeof aclaimfordomesticpriorityunder3SU.S.C. $ 119(e).

Attachment(sl

tS) fi loti""of ReferenceeCitod(PTo.892} .|81 [ InfarviewSummary(pTO.4l3]paporNo(s].

t O; I Notice ot Draftsperson's Paiem Drawing Review (pTGg48] lSl ! Hori"e ot lr|formal pstent Application (pTGt EZ)

tZl I tr*ormarion Dieclosura Statomont(s) (PTO-144S] paper No(e]. 2O) [ Otn"r,

7lJ Ctaim(s)

8)n Claims

U, S. Prtcnt and Tradrmrk Officc

PTO-326 (Rev. 9-00) Office Action Summary Part of Paper No. 2
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Application/Control Number: 09 / 662,439

Art Unit: 2856

Page2

DETAILED ACTION

Oath/Declaration

1' The oath or declaration is defective. A new oath or declaration in compliance with 37

CFR 1.67(a) identifring this application by application number and filing date is required. See
I

MPEP g$ 602.01 and602.02.

The oath or declaration is defective because the provisional application (60/154 ,702) cited

in the declaration does not correspond with the provisional applicatio n (601154,700) mentioned

on page 1 of the specification. A new declaration claiming the provisional application

(601154,700) is required under the guidelines of MpEp $602.01 and g602.02.

Claim Objections

2' Claims 1-14 are objected to because of the following informalities. Appropriate

correction is required.

In claim 1, line 3, the word "a" should be deleted. In line 4,theword - a - should be

inserted before the word "displacement". In line 5, the word -- said -- should be inserted before

the word "dither". In line T,theword - said -- should be inserted before the word o.output,,.

In claim 2, line 5, the word:- said - should be inserted before the word ooEight',. In line

14, the word - said - should be inserted before the word o'Three". In line 15, the number .,101,,

should be deleted.
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Application/Control Number: 09 I 662,438

Art Unit: 2856

Page 3

. In claim 3, line 3, the word -- rate -- should be inserted after the word "angle" to provide

proper antecedent basis for later claims.

In claim 4, line 3, the word -- rate -- should be inserted after the word "angle" to provide

proper antecedent basis for later claims.

Claim Rejections - 35 aSC S 112

3. The following is a quotation of the second paragraph of 35 U.S.C .Il2:

The specification shall conclude with one or more claims particularly pointing out and
distinctly claiming the subject matter which the applicant regardg as his invention.

4. Claims 2 and 5-14 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite

for failing to particularly point out and distinctly claim the subject matter which applicant regards

as the invention.

In claim 2,line 4,the phrase "to oscillate to sense Coriolis force" is not worded clearly. In

line 6, the phrase "the silicon substrate" lacks antecedent basis. ln line 7,the phrase o'said beam

shings" lacks antecedent basis. In line 8, the phrase "said silicon substrate" lacks antecedent

basis. In line 9, the phrase "said beam stings" lacks antecedent basis. In line 11, the phrase "said

silicon substrate" lacks antecedent basis. In line l2,the pluase o'said beam strings" lacks

antecedent basis. In line 14, the phrase "said silicon substrate" lacks antecedent basis. In line 15, \

the phrase "said comb drives" lacks antecedent basis.
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Application/Control Number: 09 / 662,438

Art Unit: 2856

Page 4

In claim 5, line 6, the phrase "said displacement" lacks antecedent basis. In line 7,the

phrase "said inertial elements" lacks antecedent basis. In line T,thephrase o'said anchor combs"

lacks antecedent basis. In line 10, the phrase 'osaid sensitivity" lacks antecedent basis. In line 12,

the word "signals" should be changed to -- signal --. In line 19, the phrase "said in-phase portion"

lacks antecedent basis. In line 22,theword -- filtered -- should be inserted after the word "a". In

line26,the word -- filtered -- should be inserted before the word oolow". In line 28. the word --

filtered -- should be inserted after the word "digitized".

In claim 6, line 6, the phrase "said displacement" lacks antecedent basis. In line 7, the

phrase "said inertial elements'o lacks antecedent basis. In line 7,the phrase "said anchor combs"

lacks antecedent basis. In line 10, the phrase "said sensitivity" lacks antecedent basis. In line 12,

the word "signals" should be changed to -- signal --. In line 19, the phrase "said in-phase portion"

lacks antecedent basis. ln line 22,the word -- filtered -- should be inserted after the word "a". In

line26, the word -- filtered -- should be inserted before the word "low

In claim 7, line 10, the phrase "said difference" lacks antecedent basis. In line l l, the

phrase said angle rates" lacks antecedent basis. In lines l3-l4,the phrase "said amplitude" lacks

antecedent basis. In line 14, the phrase "said in-phase differential angle rate signal" lacks

antecedent basis. In line 15, the phrase "said reference signalo'lacks antecedent basis. In line 15,

the phrase "said oscillator" lacks antecedent basis. In lines 16-17,the phrase "said high frequency

noises' lacks antecedentbasis. In line lT,thephrase'said amplitude signal" lacks antecedent

basis. In line 17,the phrase "said in-phase differential angle rate signal" lacks antecedent basis.
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Application/Control Number: 09 I 662,43 I

Arr Unit: 2856

Page 5

In claim 8, line 10, the phrase "said difference" lacks antecedent basis. In line 11, the

phrase said angle rates" lacks antecedent basis. In lines l3-l4,the phrase "said amplitude" lacks

antecedent basis. In line 14, the phrase "said in-phase differential angle rate signal'o lacks

antecedent basis. In line I 5, the phrase "said reference signal" lacks antecedent basis. In line 1 5,

the phrase "said oscillator" lacks aniecedent basis. In lines 16-17,the p,trase "said high frequency

noises' lacks antecedent basis. In line lT,thephrase 'said amplitude signal" lacks antecedent

basis. In line 17, the phrase "said in-phase differential angle rate signal" lacks antecedent basis.

In claim 9, line 10, the phrase "said differenca" lacks antecedent basis. In line 1 1, the

phrase said angle rates" lacks antecedent basis. In lines |3-l4,the phrase "said amplitude" lacks

antecedent basis. In line l4,thephrase "said in-phase differential angle rate signal" lacks

antecedent basis. In line 15, the phrase "said reference signalo'lacks antecedent basis. In line 15,

the phrase "said oscillator" lacks antecedent basis. ln lines 16-17,the phrase "said high frequency

noises' lacks antecedent basis. In line 17, the phrase 'said amplitude signal" lacks antecedent

basis. In line lT,thephrase "said in-phase differential angle rate signal" lacks antecedent basis.

In claim 10, line 10, the phrase "said difference" lacks antecedent basis. In line 11, the

phrase said angle rates" lacks antecedent basis. ln lines l3-1,4,the phrase "said amplitude" lacks

antecedent basis. In line 14, the pluase "said in-phase differential angle rate signal" lacks

antecedent basis. In line 15, the phrase "said reference signal" lacks antecedent basis. In line 15,

the phrase "said oscillator" lacks antecedent basis. In lines 16-17,the phrase "said high frequency
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Application/Control Number: 09 / 662.439

Art Unit: 2856

Page 6

noises' lacks antecedent basis. In line 17, the phrase 'said amplitude signal" lacks antecedent

ba$is. In line 17, the phrase "said in-phase differential angle rate signal" lacks antecedent basis.

In claim 11, line 3, the word -- filtered -- should be inserted after the word "digitized". In

line 4, the word "signals" should be changed to -- signal --. In line 5, the word -- said - should be

inserted before the word oodither". In line 5, the phrase "said frequency spectrum" lacks

antecedent basis. In line 6, the phrase "said input inertial element displacement signal" lacks

antecedent basis. In lines 7-8, the phrase "said amplitude data" lacks antecedent basis. In line 11,

what is the word "those" referring to? In line 11, the phrase "said largest amplitudes'o lacks

antecedent basis. In lines ll-l2,the phrase "said local segment" lacks antecedent basis. In line

12,thephrase "said frequency spectrum" is vague. Which "frequency spectrum" is being referred

to? In line 15, the letter "Q" is not clear on its meaning. What does ooe', mean? In line 15, the

phrase "said chosen frequencies" lacks antecedent basis. In line 16, the pluase'osaid ratio of

amplitude/area" lacks antecedent basis. In line 16, the period after the word "area" should be

deleted and be replaced with a comma. In line 17, the word "Said frequency range" lacks

antecedent basis. In line 17, the phrase "said peek" lacks antecedent basis. In line 23 and}A,the

phrase "said dither drive signal" is vague. Is this refening to the o'dither drive signal" as

mentioned in line 20 or line 21 of the claim?

In claim 12, line 3, the word -- filtered -- should be inserted after the word "digitized". In

line 4,the word "signals" should be changed to - signal -. In line 5, the word -- said - should be

inserted before the word "dither". In line 5, the phrase'osaid frequency spectrum,, lacks
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antecedent basis. In line 6, the phrase "said input inertial element displacement signal" lacks

antbcedent basis. In lines 7-8, the phrase "said amplitude data" lacks antecedent basis. ln line 11,

what is the word "those" referring to? In line 11, the phrase "said largest amplitudes" lacks

antecedent basis. In lines II-l2,the phrase "said local segment" lacks antecedent basis. In line

l2,thephrase "said frequency spectrum" is vague. Which'ofrequency spectrum" is being referred

to? In line 15, the letter "Q" is not clear on its meaning. What does o'Q" mean? In line 15, the

phrase "said chosen frequencies" lacks antecedent basis. In line 16, the phrase "said ratio of

amplitude/area" lacks antecedent basis. In line 16, the period after the word "area" should be

deleted and be replaced with a comma. In line 17, the word "Said frequency range" lacks

antecedent basis. In line lT,thephrase "said peek'o lacks antecedent basis. In line 23 and24,the

phrase "said dither drive signal" is vague. Is this referring to the "dither drive signal" as

mentioned in line 20 or line 2l of the claim?

In claim 13, line 3, the word -- filtered - should be inserted after the word "digitized". In

line 4, the word oosignals" should be changed to -- signal --. In line 5, the word -- said -- should be

inserted before the word o'dither". In line 5, the phrase "said frequency spectrum" lacks

antecedent basis. In line 6, the phrase "said input inertial element displacement signal" lacks

antecedent basis. In lines 7-8, the phrase o'said amplitude data'r lacks antecedent basis. ln line 11,

what is the word'othose" referring to? ln line 11, the phrase "said largest amplitudes" lacks

antecedent basis. In lines ll-lz,the phrase "said local segment" lacks antecedent basis. ln line

l2,thephrase "said frequency spectrum" is vague. Which "frequency spectrum" is being referred
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to? In line 15, the letter "Q" is not clear on its meaning. What does "Q" mean? In line 15, the

phrase "said chosen frequencies" lacks antecedent basis. In line 16, the phrase o'said ratio of

amplitude/areao'lacks antecedent basis. In line 16, the period after the word'oarea" should be

deleted and be replaced with a cornma. In line lT,theword "Said frequency range" lacks

antecedent basis. In line 17 , thephrase 'osaid peek" lacks antecedent basis. In line 23 and 24, the

phrase "said dither drive signal" is vague. Is this refening to the "dither drive signal" as

mentioned in line 20 or line 2l of the claim?

In claim 14, line 3, the word -- filtered - should be inserted after the word "digitized". In

line 4, the word "signals" should be changed to - signal -:. In line 5, the word -- said -- should be

inserted before the word "ditler". In line 5, the phrase "said frequbncy spectrum" lacks

antecedent basis. In line 6, the phrase "said input inertial element displacement signal" lacks

antecedent basis. In lines 7-S,thephrase "said amplitude data" lacks antecedent basis. In line 11,

what is the word o'those" referring to? In line 11, the phrase "said largest amplitudes" lacks

antecedent basis. In lines ll-12, the phrase o'said local segment" lacks antecedent basis. In line

l2,thephrase "said frequency spectrum" is vague. Which "frequency spectrum" is being referred

to? In line 15, the letter "Q" is not clear on its meaning. What does "Q" mean? In line 15, the

phrase "said chosen frequencies" lacks antecedent basis. In line 16, the phrase "said ratio of

amplitude/area" lacks antecedent basis. In line 16, the period after the word "area" should be

deleted and be replaced with a cornma. In line 17, the word "Said frequency range" lacks

antecedent basis. In line l7,the phrase "said peek" lacks antecedent basis. In line 23 and24,the
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phrase "said dither drive signal" is vague. Is this refening to the "dither drive signal" as

mbntioned in line 20 or line 21 of the claim?

Double Patenting

5. The nonstatutory double patenting rejection is based on a judicially created doctrine

grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or

improper timewise extension of the "right to exclude" granted by a patent and to prevent possible

harassment by multiple assignees. See .In re Goodman, 1l F.3d 1046,29 USPQ2d 2010 (Fed.

Cir. 1993); InreLongi,759 F.2d887,225USPQ645(Fed.Cir. 1985); InreVanOrnum,6S6

F .2d 937, 2 1 4 USPQ 76 1 (CCPA l9s2); In re vogel, 422 F.2d 439, 164 USPe 6 1 9 (CCPA

1970);and, Inre Thorington,4lS F.2d 528,163 USpe 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321@ may be used to

overcome an actual or provisional rejection based on a nonstatutory double patenting ground

provided the conflicting application or patent is shown to be commonly owned with this

application. See 37 CFR 1.130(b).

Effective January I, !gg4,a registered attorney or agent of record may sign a terminal

disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 3.73(b).

6. Claims t-14 are rejected under the judicially created doctrine of obviousness-type double

patenting as being unpatentable over claims 1-69 of U.S. Patent No. 6+i]_U:ilMcCall et al.).
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Although the conflicting claims are not identical, they are not patentably distinct from each other

because the claims in the pending Application Serial No. 09/662,438 arc broader than the claims

inU.S.Patent6,3l1,555. Hence,thependingApplicationSerialNo.0g1662,438ismuchbroader

and the claims in the pending Application Serial No. 09/662,438 we not patentably distinct from

the'claims of U.S. Patent 6,311,555.

Claim Rejections - 35 USC S 102

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -
(e) the invention was described in a patent granted on an application for patent by another filed in the United
States before the invention thereof by the applicant for patent, or on an intemational application by another who
has fulfilled the requirements ofparagraphs (l), (2), and (4) ofsection 371@ ofthis title before the invention
thereofby the applicant for patent.

8. Claims 1 and 3-4 are rejected under 35 U.S.C. 102(e) as being anticipated by U.S. Patent

5,983,718 (Wyse et al.).

Wyse et al. disoloses a signal processing system for an inertial sensor comprising, as

illushated in Figures 2-9, anangular rate sensor unit a central circuitry; digital signal processing

system wherein the central circuitry includes a dither motion control circuitry and an angle signal

loop circuitry. (See, column 4, line 51 to column 12, line 65).
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9. Claims l-14 are rejected under 35 U.S.C. 102(e) as being anticipated by U.S. Patent

6,31 1,555 (McCall et al.).

McCall et al. discloses an angular rate producer comprising, as illustrated in Figures 1-10,

an angular rate sensor unit a central circuitry; digital signal processing system wherein the central

circuitry,includes a dither motion control circuitry and an angle signal ioop circuitry.

Furthermore, McCall et al. further discloses the circuitry anangement as claimed. (See, column 5,

line 33 to column l2,hne32).

Claim Rejections - 35 aSC S 1(13

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness

rejections set forth in this Offrce action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth irr
section 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 been obvious at the time the invention was made 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 made.

11. Claims 2 and 5-14 we rejected under 35 U.S.C. 103(a) as being unpatentable over U.S.

Patent 5,983,718 (Wyse et al.) in view of U.S. Patent 6,311,555 (McCall et al.).

With regards to claims 2 and 5-14, Wyse et al. does not suggest the claimed features of

the angular rate sensor unit and the circuitry arrangement. McCall et al. discloses an angular rate

producer, as illustrated in Figures l-10, the claimed features of the angular rate sensor unit and

the circuit araangement as claimed. It would have been obvious to a person of ordinary skill in the
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art at the time of invention to have readily recognize the advantages and desirability of employing

the-features as suggested by McCall et al. to the apparatus of Wyse et al. to obtain a highly

aocurate, sensitive, stale angular rate measurements under dynamic environments.

Conclasion

12. The prior art made of record and not relied upon is considered pertinent to applicant's

disclosure.

The references cited are related to sensors having processing circuitry.

13. Any inquiry conceming this communication or earlier communications from the examiner

should be directed to Helen Kwok whose telephone number is (703) 308-8149.

hck
February 1,2002

Helen C. Kwok
Art Unit 2856
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In The United States Patent and Trademark Office

Number: 091662.438 / Examiner:
Group Art Unit:Hiram McCall et al

oenst2ooo /tlllng r.rale; vYr L)tzvw { /
Title: Microelectromechanical System for Measuring Angular Rate /

PETITION FOR EXTENSION OF TIME UNDER 37 C.F.R. I.136

Honorable Commissioner of Patents

and Trademarks
Washington, D.C.20231

Sir.:
It is respectfully requested that an Extension of Time for the period indicated below be ganted in

accordance with the provisions of 37,C.F.R. 1.136 to take the action required in the application identified in

caption, as reflected by the papers submitted. . g

Helen C.

2856

flFirstMonth
[Second Month
Xrnira Month
lfourttr Month

nPimrMonth
*Small Entity

TIU

,ii,' i tii'lf ili: iiiiIi'lt$5 1

i, i :f', fi 1

in-:-ixrffi
-ffTfffiT* ,46$r*ffiF--

$11o.oo ($55.00)*

$4oo.oo ($2oo.oo)*

$920.00 ($460.00)*

$1,440.00 ($720.00)*

$1,960.00 ($980.oo)
TOTAL:$ 460.00

7c)r-(3

C)
rvl
*l

a\,s
C'

*}e /+,G rrl
6rn
Hffiffi(3

X A check in the amount of the above total fee is attached.

This amount is believed to be correct; however, the Commissioner is hereby authori?e_d to clfrge
any deficiency or credit any overpayment to Deposit Account No._,..-. A duplicate

copy of this letter is attached.

Please charge any fee which may be required to Deposit Account No
copy of this letter is attached.

0+'100014 $9t6t438

A duplicate

4i0.00 0p

August 08,2002
(Date) . Chan

Reg. No. :37,484
1050 Oakdale Ave.
Arcadia, CA 91006

CERTIFICATE OF MAILING

I certi$r that this correspondence will be deposited with the United States Postal Service as First Class Mail

in an envelope addressed to: 'oCommissioner of Patents and T Washington, D.C. 20231" on the

date below.

Filing Date:

Respectful ly submitted,
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ln The United States Patent and Trademark Office

Kpflication Number: On,UUr,orUJ Examiner: Helen C. Kwok
Group Art Unit: 2856Applicants: Hiram McCa[et al

Filinq Date: 0911512000 V I
Microelectromechanical Systen{ for Measuring Ang ular Rate

AMENDMENT A

Honorable Commissioner of Patents and Trademarks
Wash(ngton, D.C. 20231

Sir:

.4
Date: August 08, 2002 S,5fr

(j)75F(* e.(:f)
*- r\)
c)O
9rte€,T,

@(2o

frrn
C2
rrl
d-
t-r1(f

ln response to the Office Action mailed 0210812A02, kindly amend the above

application as follows.

IN THE CLAIMS:

/
Please canbel claims of record 1 to 14 without prejudice or disclaimer and

replace with the newly drafted claims as follows:

ad A microelectromechanical system (MEMS) tor measurrnfii!

a carner, compnsrng

an angular rate sensor unit receiving dither driver signals, capacitive pickoff

excitation signals and a displacement restoring signal and outputting angle rate signals

in response to motion of said carrier and dither motion signals;

a central circuitry receiving said angle rate signals in response to said motion of

said carrier and said dither motion signals and outputting angular rate signals and digital

low frequency inertial element displacement signals; and

a digital signal processing system analyzing said digital low frequency inertial

element displacement signals and feeding back said dither driver signals to said angular

rate sensor unit.
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as recited in claim

2

wherein said
'r,/

The microelectromechanical system,

angular rate sensor unit further comprises:

J

$$

a silicon substrate:

two proof masses which is arranged to be caused a oscillation out of plane by a

Coriolis force to sense said motion of said carrier in accordance with Coriolis effect

three stators connected with said silicon substrate, wherein one of said stators is

connected between inner sides of said two proof masses through two comb drives

respectively while other two df. said stators are connected with outer sides of said two

proof masses through another two comb drives;

a first anchor pad, which is connected with said silicon substrate;

two second anchor pads, which are connected with said silicon substrate; and

a first set and a second set of anchor points connected with said silicon

substrate, wherein said first set of anchor points is scattered one end of said two proof

masses and connected with said first anchor pad through a first set of beam strings, and

said second set of anchor points is scattered another end of said two proof masses and

connected with said second anchor pads through a second set of beam strings, so as to

enhance and stabilize said oscillation of said two proof masses.

lI . The microelectromechanical system, as recited in claim;)4 wherein said

central circuitry comprises a dither motion control circuitry and an angle rate signal loop

circuitry.

y The microelectromechanical system, as recited in claim frwherein said

circuitry comprises a dither motion control circuitry and an angle rate signal loop

cirpuilry.

IhtJ y'g. The microelectromechanical system, as recited in claim

dither motion control circuitry comprises:

4
central

7

\\iv]\-1

wherein said
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a trans impedance amplifier circuit, which is connected to q3id angular rate

sensor unit, changing an output impedance of said dither motion signals from a very

high level, greater than 100 million ohms, to a low level, less than 100 ohms, to achieve

two dither displacement signals, which are A/C voltage signals, representing a

displacement between inertial elements and anchor combs:

a first amplifier and summer circuit, which is connected to said trans impedance

amplifier circuit, amplifying said two dither displacement signals by at least ten times

and enhancing a sensitivity for combining said two dither displacement signals to

achieve a dither displacement differential signal by subtracting a center anchor comb

signal with a side anchor comb signal; .i

a first high-pass filter circuit, which is connected to said first amplifier and

summer circuit, removing residual dither drive signals and noise from said dither

displacement differential signal to form a filtered dither displacement differential signal;

a demodulator circuit, which is connected to said first high-pass filter circuit,

receiving said capacitive pickoff excitation signals as phase reference signals from an

oscillator and said filtered dither displacement differential signal from said first high-pass

filter, and extracting an in-phase portion of said filtered dither displacement differential

signal to produce an inertial element displacement signal with a known phase;

a first low-pass filter, which is connected to said demodulator circuit, removing a

high frequency noise from said inertial element displacement signal inputted thereto to

form a filtered low frequency inertial element displacement signal with a bandwidth less

than 3000 Hz;

an amplifier, which is connected with said first low-pass filter, amplifying said

filtered low frequency inertial element displacement signal; and

an analog/digital converter, which is connected to said amplifier, converting said

filtered low frequency inertial element displacement signal that is an analog signal to

produce a digitized filtered low frequency inertial element displacement signal as a

digital sampled signal.

nq:.
/,o

t,,li!I 1'r\v
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4
26. The microelectromechanical system, as recited in claim;kwherein said

motion control circuitry comprises:

a trans impedance amplifier circuit, which is connected to said angular rate

sensor unit, changing an output impedance of said dither motion signals from a very

high level, greaterthan 100 million ohms, to a low level, less than 100 ohms, to achieve

two dither displacement signals, which are A/C voltage signals, representing a

displacement between inertial elements and anchor combs;

a first amplifier and summer circuit, which is connected to said trans impedance

amplifier circuit, amplifying sAid tvvo dither displacement signalp by at least ten times

and enhancing a sensitivity for combining said two dither displacement signals to

achieve a dither displacement differential signal by subtracting a center anchor comb

signalwith a side anchor comb signal;

a first high-pass filter circuit, which is connected to said first amplifier and

summer circuit, removing residual dither drive signals and noise from said dither

displacement differential signal to form a filtered dither displacement differential signal;

a demodulator circuit, which is connected to said first high-pass filter circuit,

receiving said capacitive pickoff excitation signals as phase reference signals from an

oscillator and said filtered dither displacement differential signal from said first high-pass

filter, and extracting an in-phase portion of said filtered dither displacement differential

signal to produce an inertial element displacement signalwith a known phase;

a first low-pass filter, which is connected to said demodulator circuit, removing a

high frequency noise from said inertial element displacement signal inputted thereto to

form a filtered low frequency inertial element displacement signal with a bandwidth less

than 3000 Hz;

an amplifier, which is connected with said first low-pass filter, amplifying said

filtered low frequency inertial element displacement signal; and

$$

:J't \!
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an analog/digital converter, which is connected to said amplifier, converting said

fiitered low frequency inertial element displacement signal that is an analog signal to

produce a digitized filtered low frequency inertial element displacement signal as a

digital sampled signal.

4 The microelectromechanical system, as recited

angle rate signal loop circuitry comprises:

a second high-pass filter circuit, which is connected to said angular rate sensor

unit, removing low frequency noise of said angle rate signals which are voltage signals

outputted from said angular rate sensor unit thereto to form filtered angle rate signals;

a voltage amplifier circuit, which is connected to said second high-pass filter

circuit, amplifying said filtered angle rate signals to an extent of at least 100 milivolts to

form amplified angle rate signals;

an amplifier and summer circuit, which is connected to said voltage amplifier

circuit, subtracting a difference between angle rates of said amplified angle rate signals

to produce a differential angle rate signal;

a demodulator, whlch is connected to said amplifier and summer circuit,

extracting an amplitude of an in-phase differential angle rate signal from said differential

angle rate signal and a reference signalfrom an oscillator;

a low-pass filter, which is connected to said demodulator, removing high

frequency noises of an amplitude signal of said in-phase differential angle rate signal to

form an angular rate signal output;

an integrator, which is connected with said low-pass filter , integrating said

angular rate signalto form a displacement restoring signalwithout an offset; and

a driver amplifier, which is connected to said integrator, amplifying said

displacement restoring signal without said offset to form a driving signal to said angular

rate sensor unit.

in claim h*n"r"in said

u'

r?'' l!
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+
.22. The microelectromechanical system, as recited in claim.Dfwherein said

rate signal loop circuitry comprises:

a second high-pass filter circuit, which is connected to said angular rate sensor

unit, removing low frequency noise of said angle rate signals which are voltage signals

outputted from said angular rate sensor unit thereto to form filtered angle rate signals;

a voltage amplifier circuit, which is connected to said second high-pass filter

circuit, amplifying said filtered angle rate signals to an extent of at least 100 milivolts to

form amplified angle rate signals;

I

an amplifier and summer circuit, which is connected to said voltage amplifier

circuit, subtracting a difference between angle rates of said amplified angle rate signals

to produce a differential angle rate signal;

a demodulator, which is connected to said amplifier and summer circuit,

extracting an amplitude of an in-phase differential angle rate signal from said differential

angle rate signal and a reference signalfrom an oscillator;

a low-pass filter, which is connected to said demodulator, removing high

frequency noises of an amplitude signal of said in-phase differential angle rate sigrtal to

form an angular rate signal output;

an integrator, which is connected with said low-pass filter, integrating said

angular rate signalto form a displacement restoring signalwithout an offset; and

a driver amplifier, which is connected to said integrator, amplifying said

displacement restoring signal without said offset to form a driving signal to said angular

rate sensor unit.

CA
t .X The microelectromechanical system, as recited in

angle rate signal loop circuitry comprises:

t$

/
5

clainv*€, wherein said

lr\i
4,|,.? 

|
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a second high-pass filter circuit, which is connected to said angular rate sensor

unit, removing low frequency noise of said angle rate signals which are voltage signals

outputted from said angular rate sensor unit thereto to form filtered angle rate signals;

a voltage amplifier circuit, which is connected to said second high-pass filter

circuit, amplifying said filtered angle rate signals to an extent of at least 100 milivolts to

form amplified angle rate signals;

an amplifier and summer circuit, which is connected to said voltage amplifier

circuit, subtracting a difference between angle rates of said amplified angle rate signals

to produce a differential angle rate signal;

a demodulator, which is connected to said amplifier and summer circuit,

extracting an amplitude of an in-phase differential angle rate signal from said differential

angle rate signal and a reference signalfrom said oscillator;

a low-pass filter, which is connected to said demodulator, removing high

frequency noises of an amplitude signal of said in-phase differential angle rate signal to

form an angular rate signal output;

an integrator, which is connected with said low-pass filter , integrating said

angular rate signalto form a displacement restoring signalwithout an offset; and

a driver amplifier, which is connected to said integrator, amplifying said

displacement restoring signal without said offset to form a driving signal to said angular

rate sensor unit.

IU
' 24 The microelectromechanical

angle rate signal loop circuitry comprises:

b
system, as recited in elairyfr, wherein said

a second high-pass filter circuit, which is connected to said angular rate sensor

unit, removing low frequency noise of said angle rate signals which are voltage signals

outputted from said angular rate sensor unit thereto to form filtered angle rate signals;

IL
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a voltage amplifier circuit, which is connected to said second

circuit, amplifying said filtered angle rate signals to an extent of at least

form amplified angle rate signals;

8

high-pass filter

100 milivolts to

an amplifier and summer circuit, which is connected to said voltage amplifier

circuit, subtracting a difference between angle rates of said amplified angle rate signals

to produce a differentialangle rate signal;

a demodulator, which is connected to said amplifier and summer circuit,

extracting an amplitude of an'in-phase differential angle rate signal from said differential

angle rate signal and a reference signalfrom said oscillator;

a low-pass filter, which is connected to said demodulator, removing high

frequency noises of an amplitude signal of said in-phase differential angle rate signal to

form an angular rate signal output;

an integrator, which is connected with said low-pass filter , integrating said

angular rate signalto form a displacement restoring signalwithout an offset; and

a driver amplifier, which is connected to said integrator, amplifying said

displacement restoring signal without said offset to form a driving signal to said angular

rate sensor unit.

Itl
I l-€ The microelectromechanical system, as recited

digital signal processing system comprises:

a discrete Fast Fourier Transform (FFT) module, receiving said digitized filtered

low frequency inertial element displacement signal from said analog/digital converter of

said dither motion control circuitry to form amplitude data with frequency spectrum of

said inertial element displacement signal inputted;

a memory array of frequency and amplitude data module, receiving said

amplitude data with said frequency spectrum to form an array of said amplitude data

with said frequency spectrum;

,/3
in clairw.&wherein said

-a zV
t") ."/
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a maxima detection logic module, processing said array of said amplitude data

with said frequency spectrum to choose frequencies having largest amplitudes in a local

segment of said frequency spectrum from said array of said amplitude data;

an analysis and selection logic module to perform an analysis on said

frequencies being chosen to select a selected frequency and a correct amplitude by

computing a ratio of amplitudelarea, wherein a frequency range for computing area is

between + 112 and -112 of a peek for each maximum frequency point;

a phase-lock loop served as a very narrow bandpass filter to reject noise of said

frequency being selected to form one of said dither driver signals that contains said

selected frequency;

a D/A converter, processing said amplitude being selected to form one of said

dither driver signals that contains said correct amplitude; and

an amplifier generating and amplifying said dither driver signals to said angular

rate sensor unit based on said dither driver signals containing said selected frequency

and said correct amplitude.

,y0
1 uF The microelectromechanical system, as recited in clainyldwherein said

digital signal processing system comprises:

a discrete Fast Fourier Transform (FFT) module, receiving said digitized filtered

low frequency inertial element displacement signal from said analog/digital converter of

said dither motion control circuitry to form amplitude data with frequency spectrum of

said inertial element displacement signal inputted;

a memory array of frequency and amplitude data module, receiving said

amplitude data with said frequency spectrum to form an array of said amplitude data

with said frequency spectrum;
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App. Nr.: 09i662,438 (McCar ct al) Amendment A (contd)

a maxima detection logic module, processing said array of said amplitude data

with said frequency spectrum to choose frequencies having largest amplitudes in a local

segment of said frequency spectrum from said array of said amplitude data;

an analysis and selection logic module to perform an analysis on said

' frequencies being chosen to select a selected frequency and a correct amplitude by

computing a ratio of amplitudelarea, wherein a frequency range for computing area is

between + 112 and -112 of a peek for each maximum frequency point;

a phase-lock loop served as a very narrow bandpass filter to reject noise of said

frequency being selected to form one of said dither driver sighals that contains said

selected frequency;

a D/A converter, processing said amplitude being selected to form one of said

dither driver signals that contains said correct amplitude; and

an amplifier generating and amplifying said dither driver signals to said angular

rate sensor unit based on said dither driver signals containing said Selected frequency

and said correct amplitude.

W rhe microelectromechanical system, as recited in crai,rr.Swherein said

digital signal processing system comprises:

a discrete Fast Fourier Transform (FFT) module, receiving said digitized filtered

low frequency inertial element displacement signal from said analogidigital converter of

said dither motion control circuitry to form amplitude data with frequency spectrum of

said inertial element displacement signal inputted;

a memory array of frequency and amplitude data module, receiving said

amplitude data with said frequency spectrum to form an array of said amplitude data

with said frequency spectrum;

l0
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App. Nr.: 09/662,438'(McCah et al) Amendment A (contd)

a maxima detection logic module, processing said array of said amplitude data

with said frequency spectrum to choose frequencies having largest amplitudes in a local

segment of said frequency spectrum from said array of said amplitude data;

an analysis and selection logic module to perform an analysis on said

frequencies being chosen to select a selected frequency and a correct amplitude by

computing a ratio of amplitudelarea, wherein a frequency range for computing area is

between + 112 and -112 of a peek for each maximum frequency point;

a phase-lock loop seryed as a very narrow bandpass filter to reject noise of said

frequency being selected to form one of said dither driver sigjnals that contains said

selected frequency;

a D/A converter, processing said amplitude being selected to form one of said

dither driver signals that contains said correct amplitude; and

an amplifier generating and amplifying said dither driver signals to said angular

rate sensor unit based on said dither driver signals containing said selected frequency

and said correct amplitude.
I

il)
' >*r'. The microelectromechanical system, as recited in

digital signal processing system comprises:

a discrete Fast Fourier Transform (FFT) module, receiving said digitized filtered

low frequency inertial element displacement signal from said analog/digital converter of

said dither motion control circuitry to form amplitude data with frequency spectrum of

said inertial element displacement signal inputted;

a memOry array of frequency and amplitude data module, receiving said

amplitude data with said frequency spectrum to form an array of said amplitude data

with said frequency spectrum;

ll
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App. Nr.: 091662,438 (McCal et al) Amendment A (contd)

a maxima detection logic module, processing said array of said amplitude data

with said frequency spectrum to choose frequencies having largest amplitudes in a local

segment of said frequency spectrum from said array of said amplitude data;

an analysis and selection logic module to perform an analysis on said

frequencies being chosen to select a selected frequency and a correct amplitude by

computing a ratio of amplitudelatea, wherein a frequency range for computing area is

between + 112 and -112 of a peek for each maximum frequency point;

a phase-lock loop served as a very narrow bandpass filter to reject noise of said

frequency being selected to form one of said dither driver signals that contains said

selected frequency;

a D/A converter, processing said amplitude being selected to form one of said

dither driver signals that contains said correct amplitude; and

an amplifier generating and amplifying said dither driver signals to said angular

rate sensor unit based on said dither driver signals containing said selected frequency

and saidporrect amplitude.
/tr4

'W The microelectromechanical system, as recited in claimft, wherein said

digital signal processing system comprises:

a discrete Fast Fourier Transform (FFT) module, receiving said digitized filtered

low frequency inertial element displacement signal from said analog/digital converter of

said dither motion control circuitry to form amplitude data with frequency spectrum of

said inertial element displacement signal inputted;

a memory array of frequency and amplitude data module, receiving said

amplitude data with said frequency spectrum to form an array ol said amplitude data

with said frequency spectrum;

t2
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App. Nr.: 091662,438 (McCau ct al). Amendment A (contd)

a maxima detection logic module, processing said array of said amplitude data

with said frequency spectrum to choose frequencies having largest amplitudes in a local

segment of said frequency spectrum from said array of said amplitude data;

an analysis and selection logic module to perform an analysis on said

frequencies being chosen to select a selected frequency and a correct amplitude by

computing a ratio of amplitudelarea, wherein a frequency range for computing area is
between + 112 and -112 of a peek for each maximum frequency point,

a phase-lock loop served as a very narrow bandpass filter to reject noise of said

frequency being selected to form one of said dither driver signals that contains said
selected frequerrcy;

a DiA converter, processing said amplitude being selected to form one of said

dither driver signals that contains said correct amplitude; and

an amplifier generating and amplifying said dither driver signals to said angular
rate sensor unit based on said dither driver signals containing said selected frequency
and said correct amplitude.

to
as recited in cldry2d wherein said

a discrete Fast Fourier Transform (FFT) module, receiving said digitized filtered
low frequency inertial element displacement signal from said analog/digital converter of
said dither motion control circuitry to form amplitude data with frequency spectrum of
said inertial element displacement signal inputted;

a memory array of frequency and amplitude data module, receiving said

amplitude data with said frequency spectrum to form an array of said amplitude data

with said frequency spectrum;

Itl
lp 2t The microelectromechanical system,

digital signal processing system comprises:

13
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App. Nr.: 091662,438 (McCar" et al) Amendment A (contd)

a maxima detection logic module, processing said array of said amplitude data

with said frequency spectrum to choose frequencies having largest amplitudes in a local

segment of said frequency spectrum from said array of said amplitude data;

an analysis and selection logic module to perform an analysis on said

frequencies being chosen to select a selected frequency and a correct amplitude by

computing a ratio of amplitudelarea, wherein a frequency range for computing area is

between + 112 and -112 of a peek for each maximum frequency point;

a phase-lock loop served as a very narrow bandpass filter to reject noise of said

frequency being selected to form one of said dither driver sigpals that contains said

selected frequency;

a D/A converter, processing said amplitude being selected to form one of said

dither driver signals that contains said correct amplitude; and

an amplifier generating and amplifying said dither driver signals to said angular

rate sensor unit based on said dither driver signals containing said selected frequency

t4

and said correct amplitude.
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App. Nr.: 091662,438'(McCiirr ct al) Amendment A (contd)

REMARKS-General

L The newly drafted independent claim 15 incorporates all structural limitations of

the original claim 1 and includes further limitations previously brought forth in the

disclosure. No new matter has been included. All new claims 15 to 30 are submitted to

be of sufficient clarity and detail to enable a person of average skill in the art to make

and use the instant invention, so as to be pursuant to 35 USC 112.

2. A.new declaration is filed herewith, as required by the Examiner, to substitute the

defective declaration filed on Ogl15l2OOO, as pursuant to MPEP 5602.1 and $602.2.

Response to Rejection of Gtaims 1 to 14 under 35USC112 1

3. The applicant submits that the newly drafted claims 15 to 30 particularly point out

and distinctly claim the subject matter of the instant invention, as pursuant to

35USC1 12.

Response to Rejection of Claims 1 to 14 under Obviousness Double Patenting

4. The applicant submits a terminal disclaimer herewith, in compliance with

37CFR1.321(c), to disclaim the terminal part of the statutory term of any patent ranted

on instant application which would extend beyond the expiration date of the full statutory

term defined in 35 U.S.C. 154to 156 and 173, as presently shorterted by any terminal

disclaimer, of prior Patent No. 6,311,555, in order.to overcome the rejection of the

claims 1to 14, which are rewritten to the newly drafted claims 15 to 30, under the

judicially created doctrine of obviousness{ype double patenting as being unpatentable

over claims 1 to 69 of the U.S. Patent No. 6,311,555.

Response to Rejection of Claims 1 and 3-4 under 35USG102(e)

5. The Examiner rejected claims 1 and 3-4 under 35 USC 102(e) as being

anticipated by Wyse et al (U.S. 5,983,718), in which the Examiner appears to reason

that since Wyse et al discloses a signal processing system for an inertial sensor

comprising, as illustrated in Fig. 2-9, an angular rate unit a central circuitry; digital signal

processing system wherein the central circuitry includes a dither motion control circuitry

and an angle signal loop circuitry.

15
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App. Nr.: 091662,438 (McCau et al) Amendment A (contd)

6. The applicants respectfully submit that, regarding to the broadest independent

claim 1 of Wyse et al and in view of the disclosure thereof, Wyse et al fails to read upon

the instant invention and the claims 1 and 3-4 also do not read upon Wyse et al. Wyse

et al fails to suggest the claimed features of the angular rate sensor unit as claimed in

the newly drafted claim 15 and the circuitry arrangement as claimed in the newly drafted

. claims 15 to 30 of the instant invention. Wyse et al, in addition, does not suggest the

central circuitry and the digital signal processing system that could analyze the digital

low frequency inertial element displacement signals. Accordingly, applicants believe that

the newly drafted claims 15 to 30 are allowable in view of the cited art, Wyse et al, under

35 USC 102(e).

Response to Reiection of Claims 1 to 14 under 35USC102(e)

7. The Examiner also rejected claims l to 14 under 35 USC 102(e) as being

anticipated by the applicants' previous issued patent U.S. 6,311,555.

Pursuant to 35 U.S.C. 102(e), "a person shall be entitled to a patent unless:

(e) the inventionwas described in a patent granted on an application for patent

by another filed in the United States before the invention thereof by the applicant for

patent, or an international application by another who has fulfilled the requirements of

paragraphs (1), (2), and (4) of section 371(c) of this title before the invention thereof by

the applicant for patent."

8. ln view of 35 U.S.C.102(e), it is apparent that a person shall not be entitled to a

patent when his or her invention was described in a patent by another patent filed in

the United States before the invention thereof by the applicant. However, the instant

invention is filed on 0811512000 which is about one year earlier than the date of patent,

1110612001, of the '555 patent.

9.A|so,the.555patentandtheinstantinventionare@
according to the fact that the independent claims 1 and 49 of the 555 patent does not

read upon the instant invention and the newly drafted independent claim 15 of the

instant invention does not read upon the '555 patent too.

t6
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App. Nr.: 091662,438 (McCal et al) Amendment A (contd)

10. Moreover, both the instant invention and the '555 patent are invented by Dr.

Ching-Fang Lin and Dr. Hiram McCall and owed by the assignee American GNC

Corporation. In other words, the '555 is not a patent granted on application for
patent by another, the 35USC102(e) does not apply to the instant invention.

Accordingly, applicants believe that the rejection of claims 1to 14 under 35USC102(e)

as anticipated by the '555 patent is improper and should be withdrawn.

Response to Rejection of Claims 2 and 5-14 under 3SUSC103

11. The Examiner rejected claims 2and 5-14 overWyse et al (U.S. 5,983,718) in

view of the applicants' own 'previous patent U.S. 6,311,555, ,wherein the Examiner

appears to reason that although Wyse et al does not suggest the claimed features of

the angular rate sensor unit and the circuitry arrangement. But this is clearly not a

proper basis for combining references in making out an obviousness rejection of the

present claims. Rather, the invention must be considered as a whole and there must

be something in the reference that suggests the combination or the modification.

See Lindemann Maschinenfabrik GMBH v. American Hoist & Derrick, 221 U.S.P.Q. 481,

488 (Fed. Cir. 1984) ("The claimed invention must be considered as a whole, and the

question is whether there is something in the prior art as a whole to suggest the

desirability, and thus the obviousness, of making the combination"), ln re Gordon,

221 U.S.P.Q. 1125, 1127 (Fed. Cir. 1984), ("The mere fact that the prior art could be so

modified would not have made the modification obvious unless the prior art suggested

the desirability of the modification.") ln re Laskowski, 10 U.S.P.Q.2d 1397, 1398 (Fed.

Cir. 1989), ("Although the Commissioner suggests that [the structure in the primary prior

art referencel could readily be modified to form the [claimed] structure, "[t]he mere fact

that the prior art could be modified would not have made the modification obvious unless

the prior art suggested the desirability of the modification.")

12, ln the present case, there is no such suggestion, The Examiner admits that

Wyse et al dose not suggest the claimed features of the angular rate sensor and the

circuitry arrangement. In other words, Wyse et al fails to contain something as a whole

to suggest the desirability, and thus the obviousness, of making the combination.

Furthermore, only a published patent that has a publication date earlier than the filing

date of the instant invention would be qualified as a cited reference of the instant

invention. However, the cited art, U.S. 6,311,555, was patented and published more

lt
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App. Nr.: 09/662,438 (McCau et al) Amendment A (contd)

than one year after the filing date of the instant invention and thus the '555 patent is not

a prior art of the instant invention. In addition, a terminal disclaimer is filed with this

Amendment A substantially precludes the applicants' own '555 patent as reference to

reject the instant invention,

13. Accordingly, the '555 patent should be precluded as reference to reject the

instant invention and the applicants believe that the rejection of the instant invention

under 35USC103 as being unpatentable over Wyse et al in view of the'555 patertt is

improper and should be withdrawn.

The Cited but Non-Applied References 
1

14. The cited but not relied upon references have been studied and are greatly

appreciated, but are deemed to be less relevant than the relied upon references.

15. A terminal disclaimer is filed herewith, in which a check in an amount of

US$55.00 is submitted herewith to pay the statutory disclaimer fee. This amount is

believed to be correct; however, the Commissioner is hereby authorized to charge any

deficiency or credit any overpayment to Deposit Account No. 5021 1 1.

16. In view of the above, it is submitted that the claims are in condition for allowance,

Reconsideration and withdrawal of the rejection are requested. Allowance of the newly

drafted claims 15 to 30 at an early date is solicited.

Respectfull V subnitted, 
f

1050 Oakdale Ave.
Arcadia, CA 91006-2222
Tel.: 1-626-571-9812
Fax.: 1-626-571-9813

l8
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GERTIFICATE OF MAILING

I hereby certify that this corresponding is being deposited with the United States Postal
Service by First Class Mail, with sufficient postage, in an envelope addressed to "Box
Amendments, Commissioner of Patents and Trademarks, Washington, DC 20231" on
the date below. /

t9

Person Signing: R
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Attorney/Docket No: USP9952A-G *;br^ "€', 'Qiv Ia-e'-4
,^e8DECLARATION FOR PATENT APPLICATION fr

below named inventor, I hereby declare that: q
My residence, post office address and citizenship are as stated below next to my name. E
I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and ioint 

O
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on
the invention entitled

MicroElectroMechanical System for Measud ,

:

$ -was 
filed on 09 /15/2000 as United States Application Number or PCT Intemational Application

Numuer 097ffi!-',ffi -J*ur unl.no.o oo (if applicable).

I hereby state that I have reviewed and understand the contents of the above identified specification, including the
claims, as amended by any amendment refened to above.
I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56.
.I hereby claim foreign priority benefits under 35 USC ll9 of any foreign application(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. 1

Prior Foreign Application(s)

(Number) (Country) @aylTvlonth/Year F iled)
!ves[No
nvesnNo

(Number) (Country) (Dayl}vlonth/Year Filed)

I hereby claimed the benefit under 35 USC 120 of any United States application(s) listed below and, insofar as the

subject 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 35 USC ll2, I acknowledge the duty to disclose information which is
material to patentability as deflned in 37 CFR 1.56 which became available between the filing date of the prior
application and the national or PCT intemational filing date of thiq application. , ."' 

6a /154 ,700 '' 09./t e /.t ooq -- Per:cling, '' .

(Application Number) (Filing Eate) (Status-patented, pending, abandoned)

Prioriw Claimed

n ves ! r.ro

(Number) (Country) (Dayilvlonth/Year Filed)

(Application Number) (Filing Date) (Status-patented, pending, abandoned)

I hereby appoint the following attorney(s) and/or agent(s), with full powers ofsubstitution and revocation, to prosecute

this application and to transact all business in the Patent and Trademark Offtce connected therewith:
Raymond Yat Chiu Chann Reg. No. 37,484
Address all conespondence to: 516 San Luis Rey Road, Arcadia' CA 91007
Telephone Calls to: (818) 571-98f2

I hereby 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 ffue; 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 issued thereon.

Full name of sole or first inventor (given name, family name) Hiram McCall

b

Inventor's signature

Residence 9131
Post Office Address 9131 Mason Ave.

Full name of second joint inventor, if

Second Inventor's signafure

Residence 9131
Post Office Address 9131 311

n Additional inventors are being named on separately numbered sheets

o"t" ..ryryJr$q;t{tl,z,qpa ;,,,fi
citizenship u.s.A. -

Chino-Fano Lin

Date .$ti'lilsr '8,, 12p02'
Citir.nffi

Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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AU6 I ?.m0? TERMTNAL DtscLAMtNER To oBVIATE A DoUBLE PATENTIIfiI
OVER A PRIOR PATENT

EP OI

2n)L

20|,2

lrl re Application of:
Application No.: 09/662,438
Filed: 09/15/2000
For: MicroElectroMechanical S

M<:5-"' OFFICE OFTT{E SPECIAL

-lr-rlc,
ffi
Pbb

by the assignS

c1 C)rrl

vrt.'rfrffi su ri n g An g u I ar Rrt" PRoG RAMS EXAMIN EF

The owner*, American GNQ Corporation, of one hundred percent interest in the

instant application hereUy disclailds, except as provided below, the terminal part of the

"statutory ierm of any paient granted on instant application which would extend beyond

the expiration date of ifre full ltatutory term defined in 35 U.S,C.154 to 156 and 173, as

presently shortened by.ay{terminal disclaimer, of prior Patent tlo Qg=il*L!j55!, ?1
The owne/fereby agre5s that any patent so granted on the instant appllcatlon sryll 0e

enforcea$fe only for-and during such period that it and the prior patent are cor?fmonly

owned. This agieement runs wittr any'patent granted on the instant application and is

binding upon the grantee, its s,uccessors or assigns.

ln making the above disclaimer, the owner does not disclaim the terrninal part of

any patent granted on the instant application that would extend to the expiration date of

the full statutory term as defined in 35U.S.C.154 to 156 and 173 of the prior patent, as

presently shortbned by any terminal disclaimer, in the event that it later: expires for

failure to pay a maintenanie fee, is held unenforceable, is found invalid by a court of

competeni jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under

37CFR1.321, has all claims canceled by a reexamination certificate, is reissued, or is in

any manner terminated prior to the expiration of its full statutory term as presently

shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. n For submissions on behalf of an organization (e.g., corporation, partnership, university,

government agency, etc.), the undersigned is empowered to act on behalf of the

organization.

I hereby 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 'lB of the United States

bode and that such willful false statements may jeopardize the validity of the application or any

pgtent issued thereon.

W. X The undersigned in an attorney or agent of record.

0"',r i +/r00i tottlffi,$imoffsffifitiflffi 
. . - -il Firi48 APPRO,ED 13.u0 ur'

sEP 0 1 ?002

TEStiloLocY cEf{IER 2800

f$PEqALf{ilocF McEr{rER

l.[JXKJLIdm'.fu W* fee under 37 cFR 1.20(d) incruded

\ -.Stat"il{"'niG,Oer 37 CFR 3.73(b) is required if terminal disclaimer is signed

(owner).
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Raymond Y.
Reg. No. 37,484
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In The United States Patent and Trademark Office Q'b"oz

Application Number: 09/062,438 Examiner: Heten c. Kwok +h.+aa^Applicants: Hiram McCall et al Group Art Unit: 2g56 I r- -.t<(3
Filing Date: 09/15/2000 -r d,\ uTitle: Microelectromechanical system for Measuring Angular Rate € 

-b

Date: Ausust t3, zooz 2**' b*
v'1 / ta's. ct 'o%{:

SUPPLEMENTAL AMENDMENT '1"
'en

Honorable Commissioner of patents and Trademarks b
Washington, D,C. 2023i

Sir: ' I

ln addition to the response filed on August A8,2OAZ in responsive to the Office

Action mailed 0210812002 the applicants further submit the following supplemental

argument regarding to the rejection of claims 1-14 under 35USC102 and 35USC103

with respect to the cited art, Wyse et al:

1. The applicants respectfully submit that the instant invention is applied to a gyro

which outputs a signal by producing a sine wave of varying amplitude formed from the
difference of the two plate displacements. The instant invention as claimed in the newly

drafted independent claim 15 is differentfrom the cited art, Wyse et al, U.S.5,g83,718
that the instant invention is for an angular rate measurement device utilizing a change of
angular momentum as manifested by a change in displacement and not from an

external torqueing force such as an electric field as in the reference. The instant

invention does not use or need a notch filter or servo compensator and posses any

means to retorque the sensing element.

2 Referring to the claim 2 of the cited art, Wyse et al, no high pass filter is
connected to a cosine demodulator or to a quadrature phase signal processing channel

nor is there an acceleration feedback loop. However, the instant invention suggests a

Digital Phase lock loop and digital phase and frequency selection logic (Q selection

logic) is used to produce low uncertainty in phase and gain variations, the referenced

Nintendo Exhibit 1024 
Page 0096



App. Nr.: 091662,438 (McCall er al) Supplemental Amendment (contd)

claim three uses a.filter to reject the dither frequency rather than to select a optimum

frequency.

3. Regarding to the claim 4 of Wyse et al, it uses a sine demodulator and cosine

demodulator to pickoff the rate signal while the instant invention uses an amplitude

demodulator only.

4. Regarding to the claim 5 of Wyse et al, it uses a lookup table to provide the
reference signals and a summer to produce specified amplitude and phase. However,

the instant invention uses a Quality factor selection logic or maximum amplitude

detection logic to select referbnce frequency. The amplitude is, not selected by is only

controlled to be a constant.

5' Regarding to the claim 6 of Wyse et al, it adjusts the dither angular velocity to be

in phase with the cosine waveform while the instant invention has no requirement to be

in phase.

6. The claim 7 of Wyse et al claims the use of a notch filter and the instant

invention does not need a notch filter because it does not use rebalance torques.

7, The claim 8 of Wyse et al makes use of a sevo compensation circuit and a

remodulator while the instant invention does not use a servo compensation loop or
remodulator.

8. The claim g of Wyse et al uses a feedback torque and notch filter while the

instant invention use a feedback torque or a notch filter.

9. The claim 10 of Wyse et al detects a linear acceleration signal and uses it to
produce a correction term and the instant invention has no means or circuitry to

measure or compensated for liner acceleration.

10. The claim 11 of Wyse et al uses an adjustmentto provide an in phase signal to

the dither angular velocity but the instant invention does not use any phase adjusting

techniques.
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App. Nr.: 091662,438 (McCallet al) Supplemental Amendment (contd)

11' In view of the above, it is submitted that the claims are in condition for allowance.

Reconsideration and withdrawal of the rejection are requested. Allowance of the newly

drafted claims 15 to 30 at an early date is solicited.

Respectfully subm itted,

Arcadia, CA 91006-2222
Tel.: 1-626-571-9812
Fax.: 1-626-571-9813

CERTIFICATE OF MAILING

I hereby certify that this corresponding is being deposited with the United States postal
Service by First Class Mail, with sufficient postage, in an envelope addressed to "Box
Amendments, Commissioner of Patents and Trademarks, Washington, DC 20231" on
the date below.

Person Signing: Chan

Raymond Y.
Reg. Nr.: 37,484
1050 Oakdale Ave.
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Applicant(s)
McCall et al.

Notice of AllowabilitV

--The MAILING DATE of this communication appearc on the cover sheet with the conespondence addrcss-

Att ctaims being allowable, PROSECUTION ON THE MERITS lS (OR REMAINS) CLOSED in this application. lf not included herewith
(or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course.
THIS NOTICE OF ALLOWABILITY tS NOT A GRANT OF PATENT RIGHTS. This application is sublect to withdrawal from issue at
the initiative of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive tMugust 12, 2022 and A

z, X tne allowed claim(s) i"t"," t{+{ 
-

e. fi fne drawings filed on ?-/*AO are accepted by the Examiner.

4. I Acknowledgement is made of a claim for foreign priority under 35 U,S,C. 5 119(a)'(d).

a) n All b)tr Some* c)n None' of the: 
1

't. tr Certified copies of the priority documents have been received,

2. n Certified copies of the priority documents have been received in Application No.

3. fj Copies of the certified copies of the priority documents have been received in this national stage
application from the lnternational Bureau (PCT Rule 17,21a)).

*Certified cooies not received:

5. X Rcknowledgement is made of a claim for domestic priority under 35 U.S.C. $ 119(e) (to a provisional application).

(a) n The translation of the foreign language provisional application has been received.

6.I Rct<nowledgement is made of a claim for domestic priority under 35 U.S.C. 95 120 andlor 121.

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noied below. Failure to timely comply will result in ABANDONMENT of this application. THIS THREE-MONTH PERIOD lS NOT

EXTENDABLE.

7. T A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT oT NOTICE OF

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) whythe oath or declaration is deficient.

8.I CORRECTED DRAWINGS must be submitted.

(a) I including changes required by the Notice of Draftsperson's Patent Drawing Review {PTO-948) attached

1) I hereto or 2) f, to Paper No,

(b) [ including changes required by the proposed drawing correction filed , which has been

approved by the examiner.

(c) I including changes required by the attached Examiner's AmendmentiComment or in the Office action o{

Paoer No.

ldentifying indicia such as the application number lsee 37 CFR 1.84tcll should be written on the drawings in the top margin (not the backl of
each sheet. The drawings should bE filed as a separate paper with a transmittal letter addressed to th€ Official Draftsperson.

g. n DEPOS|T OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the

attached Examiner's comment regarding REOUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1 I Notice of References Citod (PTO-892) 2 ! Notice of ln{ormal Patent Application (PTO-152)

3 n Notice of Draftsperson's Patent Drawing Review (PTO-948) 4 [ lnterview Summary (PTO-413), Paper No. 

- 

.

5 n Information Disclosure Statement(s) (PTO-1449), Paper No(s). 6 X Examiner's Amendment/Cornment

7 X Exarninor's Comment Regarding Requirement for Deposit of Biological 8 I Examiner's Statement of Reasons for Allowance
Material

I n other

U. S. Patent and Tradomark Office

PTO-37 (Rev, 04-01) Notice of Allowability Part of Paoer No. 7
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Application/Control Number: 09 I 662,438

Art lJnit: 2856

Page2

DETAILED ACTION

Exomin er's Amen dme nt/C o mment

1. The terminal disclaimer filed on August 12,2002 disclaiming the terminal portion of any

patent granted on this application,which would extend beyond the expiration date of any patent

granted on Application Numbe r 091442,596 (U.S. Patent 6,31 1,555) has been reviewed and is

accepted. The terminal disclaimer has been recorded.

Conclusion

2. Any inquiry concerning this cornmunication or earlier communications from the examiner

should be directed to Helen Kwok whose telephone number is (703) 308-8149.

hck
September 6,2002

Helen C. Kwok
Art Unit 2856
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7590

Raymond Y C Chan
1050 Oakdale Ave
Arcadia, CA91006-2222

United States Patent and Tradahnrk Offico
Addr€ss: COMMISSICTNER OF PATENTS AND TRADEMARKS

Washingbn, D.C. 2o29l
www.uspb.pv

NOTTCE OF ALLOWANCE AND FEE(S) DUE

09/t6t2002

ARTIJNIT I CLASS.SUBCLASS

THE APPLICATION IDENTIF'IED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND !,qPI,ICATION FEE (IF'REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF'THIS NOTICE OR THIS APPLICATION SHALL BE REGARDND AS ANA.NNOXTI. THIS STATUTORY
PIqRIOD CANNOTBE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE REFLECTS.I CNNUIT
FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THrS APPLTCATION. THE PTOL-858 (OR AN EQUTVALnNT)
MUST BE RETURNED WITHIN THIS PERIOD EVEN IF'NO F'EE IS DUE OR THE APPLICATION WTT,T, TN NNCANOED AS
ABANDONED.

EXAMINER

KWOK. HELEN C

HOW TO REPLY TO THIS NOTICE:
L Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:
A, If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. Jf th.e status is changed., p3y-the P_UBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above and notih ths
United States Patent and Trademark Office of the change in status, or

If the SMALL ENTITY is shown as NO:

A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check the box below and enclose
the PUBLICATION FEE and l/2 the ISSUE FEE shown above.

o Applicant claims SMALL ENTITY status.
See 37 CFR 1.27.

II' PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USpTo) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and retumed. If youare charging the feeG) to your deposit account, section ;4b" of PariB - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Box ISSUE FEE unless advised to the contraty

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patenteers responsibility to Cnsure fimely payment of maintenance fees when due.

DATE MAILED: 09 / 1612002

ATTORNEY DOCKET NO.

PTOL-85 (REV. 04-02) Approved for use through Ot/3t/2004.

Page I of4
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PART B - FEE(S) TRANSMTTTAL

Compldte and send this form, together with applicable fee(s), to: Adgil Box ISSUE FEE
Commissioner for Patents

' Washington, D.C.20231
Ear (703)746-4000

lNSlRUUlluNS: ihls torm should be used t'or transmittins the ISSUE FEE and PUBLICATION FEE (if required). Blocks I throush 4 should be comDleted where
appropriate. All funher correspondence including the Patent.ldvance orders and notificarion ofmaintenanci fees'will be mailed to tbe dunent corresnondenie address as
in<licaied unless corrected below or directed othdrwise in Blbck l, by (a) specifiing a new conespondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifi cations.

Note: A certrficate oI mallrng can onlv De useo lor oomesnc maillngs ol me
Fee(s) Transmittal. TLis .ienificati: . camot be. used for .an-y otherFee(s) Transmittal. This certificate cannot be used for anv other
acc<irirpanying papers. Each additional paper, such as an assignhent or
formal drawin-'g, niust have its own certifiiate ol mailing or transmission.

Certificate of Mailing or Transmission
I herebv certifo that this Fee(s) Transmittal is beine deoosited with the
United States Pbstal Service wiili sufficient postase foifirsi class mail in an
envelone addressed to the Box Issue Fee address-above. or beins facsimile
transmitted to the USPTO. on the date indicated below.

7590 09n6t2002

Raymopd Y C Chan
1050 Oakdale Ave
Arcadia, CA91006-2222

(Dcpositofs nme)

(Signatrc)

(Date)

APPLICATIONNO. I FILINGDATE FIRSTNAMED INVENTOR ATTORNEYDOCKETNO. I CONFIRMATIONNO.

09t662,438 09^5/2000 Hiram McCall USP9952A.GNC 4238

TITLE OF INVENTION: MICROELECTROMECHANICAL SYSTEM FOR MEASURING ANGULAR RATE

APPLN. rYPE I SMALL ENTITY I ISSUE FEE I puBLrcATroN FEE I ToTAL FEE(S) DUE I DATE DUE

nonprovisional 12/16/2002$640

l.r??T.ii.t.""espondence 
address or indication of ',Fee Address,' (37

O Cbange of conespondence address (or Chanse of Correspondence
Address form PTO,6B/ I 22) attached- 2_
Cl "Fee Address" indication (or "Fee Address" Indication form
!TO/SB/47; Rev.03-02 or more recent) attached. Use of a Customer
Number is required.

3. ASSICNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE pATENT (print or type)

PLEASE NOTE: Unless an assignee is^identified below, no assignee data will appear on the patent. lnclusion of assignee data is only appropriate when an assignment has
been previously submitted to theUsPTO or is being subriritted untrer separate coidr. Completi6n of this form is NOT a"substitute for filin!'an issignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COLINTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) O individual O corporation or other private group entity O govemment

4a. The following fee(s) are enclosed: 4b. Payment ofFee(s):

2. For printing on the patent front page, list (l)
the names of up to 3 registered patent attomeys
or agents OR, altematively, (2) the name of a
single firm (having as a member a registered
attomey or agent) and the names of up to 2
registered patent attorneys or agents. lf no name
is listed. no name will be orinted.

O A check in the amount ofthe fee(s) is enclosed.

El Payment by credit card. Form PTO-2038 is attached.

fl Issue Fee

E Publication Fee

O Advance Order - # of Copies

KWOK, HELEN C

Commissioner for Patents is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.

O The.Commissioner is hereby authorized by charge the required fee(s), or c,redit any overpayment, to
DepositAccountNumber--(enc[oseaneitracopyilfthisform).-

(Authorized Signanre) (Date)

NQlr,,; lhe.lssue Fee and Pubticarion Fee (if required) will not be tacepted fiom anyone
otner man ane aplllcant; a reglstered attorney or agent: or the assiSnee or other Dartv in
interest as shown by the records of the United States Fatent and Traderiark Office.
.Ih1scollectionofinfbrmationisrequiredby37CFRl.3Ilffi
obtain or retain a benefit by the pu6lic which is to file (and bv the USFTO to;;64;t;;
application. confidentiality is gov'emed by 35 u.s.c. 122 and 3/ cFR j.?. itrij iotijJtiiin ii
esttmated to take 12 mlnutes to complete, including gathering, preparing, and submitting.the
completed application form to the USPTO. Time-uill varylepenorns uDon rne lnorvloual
case. Any comments on the amount of time you requir-e to- complete this form and/or
suggestions fbr reducing this burden, should be-sent toihe chieflnformation officer. u.S.
Pale-nt 4rtd Trademark Office, U.S. Departmeni ol commlrie. w;s-6il;;: D.'C:2-02ji.-D6
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND fO:
Commissioner for Patents, Washington, DC 20231.

Under.the Pap-erwork Reduction Act of 1995, no persons are required to respond to a
collechon of lnlormatlon unless ir displays a valid OMB control numbi:r.

TRANSMIT THIS FORM WITH FEE(S)
PTOL-85 (REV. 04-02) Approved for use through 0t l3l/2004, OMB 065 1-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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United Stat€s Pat€nt ard Trad€mlk Offioe
Addr€ssr coMMISSIONER OF PATEMS AND TRADEMARKS

Washingbn, D.C. 20231
www.uspb.gw

APPLICATION NO. I FILTNC DATE FIRST NAMED INVENTOR ATTORNEYDOCKETNO. I CONFIRMATIONNO.

09t662,438

7590

Raymond Y C Chan
1050 Oakdale Ave
Arcadia, CA 91006-2222

09/l 5/2000

09/t6/2002

Hiram McCall USP9952A.GNC

EXAMINER

KWOK. HELEN C

ART UNIT I PAPER NI.JMBER

2856

DATE MAILED : 09 / | 6/2002

4238

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The patent term adjustment to date is 0 days. If the issue fee is paid on the date that is three months after the mailing
date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half months) aftei
the mailing date of this notice, the term adjustment will be 0 days.

If a continued prosecution application (CPA) was filed in the above-identified
determines patent term adjustment is the filing date of the most recent CpA.

application, the filing date that

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) system. (http://pair.uspto. gov)

PTOL-85 (REV. 04-02) Approved for use through 0 IRt/2004.

Page 3 of4
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Unit€d States Patent abd Tradermrl. Offioe
Addreddi CoMMISSIONER OF PATENTS AND TRADEMARKS

Washingbn, D.C. ?0231
www.uspb.pv

APPLICATION NO. I FILINC DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO.

09/662,438

7590

Raymond Y C Chan
1050 Oakdale Ave
Arcadia, CA91006-2222
UNITED STATES

09/t5n000

09/t6/2002

Hiram McCall USP9952A.GNC 4238

EXAMINER

KWOK, HELEN C

ART IJNIT I PAPER NUMBER

2856

DATE MAILED: 09/ 16/2002

Notice of Possible Fee Increase on Octob er 1.2002

If a reply to a "Notice of Allowance and Fee(s) Due" is filed in the Office on or after October l,2002,then the
amount due may be higher than that set forth in the "Notice of Allowance and Fee(s) Due" since there may be an increase
in fees effective on October l, 2002. $gg Revision gf Patent aad Trademark Fees fgt Fiscal Year 2003: Notice O[
Proposed Rulemaking. 67 Fed. Reg. 30634, 30636 (May 7,2002). Although a change to the amount of the publication fee
is not currently proposed for October 2002,if the issue fee orpublication fee is to be paid on or after October 1,2002,
applicant should check the USPTO web site for the current fees before submitting the payment. The USPTO Internet
address for the fee schedule is : http ://www. uspto gov/main/howtofees.htrn.

If the issue fee paid is the amount shown on the "Notice of Allowance and Fee(s) Due," but not the correct amount
in view of any fee increase, a "Notice to Pay Balance of Issue Fee" will be mailed to applicant. In order to avoid
processing delays associated with mailing of a "Notice to Pay Balance of Issue Fee," if the response to the Notice of
Allowance and Fee(s) due form is to be filed on or after October l, 2002 (or mailed with a certificate of mailing on or
after October l, 2002), the issue fee paid should be the fee that is required at the time the fee is paid. If the issue fee was
previously paid, and the response to the "Notice of Allowance and Fee(s) Due" includei a request to apply a
previously-paid issue fee to the issue fee now due, then the difference between the issue fee amount at the time the
response is filed and the previously paid issue fee should be paid. See Manual of Patent Examinirrg Procedure, Section
1308.01 (Eighth Edition, August 2001).

Questions relating to issue and publication fee payments should be directed to the Customer Service Center
of the Office of Patent Publication at (703) 305-8283.

PTOL85 (REV. 04-02) Approved for use through 0l/31/2004.
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ATTN:.MR. KLTNDERT
AFMC LO/JAZ
2240 B STREET, ROOM lOO

WzuGHT-PATTERSON AFB, OH 45433-7 IO9

ATTN: MR. KLTNDERT

The applicatidn identified below was referred to you for review under 35 U.S.C.
g181 on l(1,( li,, T. The Patent and Trademark Office has not received a

communi&(ionlfrom you regarding secrecy of this applica(ion under $181.

Examination of this application has been completed and has been found to be in

condition for allowance. Since the Patent and Trademark Office has no authority

to withhold the issue of a patent absent a recommendation for a secrecy order

under $181 , this application is being prepared for issue as a patent.

The Access Acknowledgment mailed to you must be returned to this Office.

Referred Application

(tka

eview S

UNffEO ST' 
.-:S 

O€PARTM€NT OF COMMERCE ./
pa(en( :m . mrert officc el* 7
ASSfSTANT s-I:RETARYANo coMMtssoNea /){- (i { -/oF PATENTS ANo TRAOEITARKS I ( XWashing,f,on.0.C.20Al <)

PATENT & TRROfIIIRNT OFFICE

MAILEN

$Ep | 0 2002

LICHN$IhIG & REVIEW

-at*&''

Filing Date of
Refened A
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ACCESS ACKNOWLEDGME f
' dnd

SECRBCY ORDER RECOMMENDATION BY DEFENSE AGENCY

Application Serial No.: 09662438 Deferrse Agency: NAVY
Date Refened: Oct 05. 2000

Recommendation
(e.g. 'Secrecy Not Recommended (SNR)')

l

Reviewer(s) Si gnaturelDate/Command

Filing Date: Sep 15, 2000

t 
ler.eQv acknowle^d_99-1s;lqigate{ b,y my signature on this form that I have inspected this application in

administration of 35 USC 181 on behalf of ihe Agency/Command specified befow. I promiie^ not ro divulge any
information from this application for any purpose oth6r than administration of 35 USC 181.

t{L nfr* ffim*#"-, //r+//
''lr

//,
/ a //*/oc)

Instructions to Reviewers:
1. All individuals reviewing this application are required under 35 USC 181 to sign and date this form
regardless of whether they are making a secrecy order recommendation.

2.The attached copy of the application, any copies made therefrom and this form must be returned to the
PTO once a recommendation not to impoie sdcrecy has been made or a secrecy order has been rescinded.

Time for Completion of Review:
Pursuant to 35 U.S.C. 184, the subject matter of this application may be filed in a foreign country for
lh€ purpose of filing a patent applibation without a license any time after the expiratioriof 6 moriths from
filing date unless the application becomes the subject of a seirecy order.
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ACCESS ACKNIOWLEDGM IT

and
SECRECY ORDER RECO} ]NDATION BY DEFENSE AGENCY

Application Serial No.: 0966 2438

Filing Date: Sep 15,2000

Recommendation
(e.g. 'Secrecy Not Recommended (SNR)')

Defense Agency: ARMY

Date Referred: Oct 05, 2000

Reviewer(s) Signature/Date/Command

I hereby acknowle,rlge as,indicated by my signature on this form that I have inspected this application in
administrationof 35USC 181 onbehalf of theAgency/Commandspecifiedbelbw.Ipromisenottodivulgeany
informAtion from this application for any purpose other than administration of 35 USC 181.

lf f , #'f frNqe #"'fJ{-81,h

4N&
Instructions to Reyiewers:

1. All individuals rwiewing this application are required under 35 USC 181 to sign and date this form
regardless of whether they are making a secrecy order recommendation.

2. The attached copy of the application, any copies made therefrom and this form must be returned to the
PTO once a recommendation not t0 impose secrecy has been made or a secrecy order has been rescinded.

Time for Completion of Review:
Pursuant to 35 U.S.C. 184, the subject matter of this application may be filed in a foreign country for
tle purpose o! riliqg a patent applibation without a license any time after the expiration'of 6 months from
filing date unless the application becomes the subject of a seirecy order.
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nrrn

#7
p1

,y',y'""' FroMrr23 (l04tl
lfgiqyGd td uic |tro|4b lo,3ttfixl:- Ol,l, 0'65r'{xr35

u.S. P.t nt.ott T..dcrn-t Otficr: U.3. OEPARTIGI{fI OF OOu|€RCE

arrdcn liou S8rtctts{! T.hb ldrn E cadilat.d !o t*c 3 rnino!!3 b oo.FtaE. |'ttt lril tary dapandog tPo! lrta oGGCi d tn. Axh,i6d (..G' Any coftrr*nB m
0r" -r,o,",r ot tirn yo ar .cgslcd !o cgtr9trG Sb bil snoub b. tGf,t to UE Oract rtonreiicn O{fictt. U-S. ?&1 ?n 

t-.T?3.'n|n Of'Gc' W.5,ntEb|r. OC

t ndc, th€ P.patrro.t Rc&rdioo Ac| of f 995. .to Fflg|3 r raHOIBcootol tw.tiD6,

CHANGE OF
CORRESPONDENCE ADDRESS

APPIication
Address to:
Assiganl Commbsiooer for Paletils
Washit€ton. O.C.2g2B1

ffitaionllur&rr n/abL,.ttr
Fiiling l}.te 0cl/tS/zre
Flltilarned ftncrttor lhn^ ltle-talr
Ant nit 7*st
Exarherllane nta?...IJtlan y'.

Alomdy Do.?€l Mtnbct t[9p4q<2-A-6fle-

Please change the Conespondence Address for the above-identified application

lo:

tB Custdmer Number

OR

30265 PbceOrstolrc'
lknDpr8grCode

'AD./''f,'tTyp'nCuslomer Numcpl,ltpre

lTl Firm orE lrdividual Natne
RAYIIOND Y. CEAN

Address 108 N- YNEZ AVENSE, SUrrE 128

' Addres€

City I'ONTEREY PARK Stata CA zrpl91754
CounE)| usA

Telephotn 626-57r-9812 Far 626-s71 -981 3

. This form cannol be used to change the data associated with a Crrstonrer Nomber. To chang€ the

data associated with an existing Customer Nunber'use 'Request br Customer Number Data

Change' (PTOrSBrl24).

I am the:

t] ApplicanUlnventor.

r-r Assignee of record of the entire interest.
I I St"tem.nt under 37 CFR 3;73(b) is enclosed. (Form PTO/SB/96).

lTl Rtto*"y orAgenl of record.

11 Registered practitioner named in the application trarrsmittal letter in an applicaton withoul an
U executed oath or dedaratlon. See 37 CFR 1.33(aX1). Regisga$on Number-

Tlped o,ftht€d
i'la.'' ' Ri[Yuol{D v cllp^!l

0ate
*7r)1*

1t
NCTe S€"d,4les of.al the irwedrs c assipees ol record sf t|e crrire iilereC or heit npreserta{ive(s) arc nsired $.6rit mutde
bnns if rnde thil qre :*nanre b rcqrieo, sGG bdo'f.

[l .roura r- ,!{!|gre"ffit"d.

2OZl1.OONOTS€NOFEESORCo}|{F|-EIEDfOR[aSTOnirsADORESS. S€rO'rO: AsrtlroilC.rilrirsbi.rto.P.tcttb.lvGl|itgion.oc20231

Nintendo Exhibit 1024 
Page 00108



tu
PART B. TEE(S}TRANSIIITTAL

rend thlt form' togeihcr wftl rppllcrDle

a9tftt2,lil

fcc(r). ftt: Mril For ISSIIE FEE

"11 
+6gqsr r$#Ct66lrrloncr for P&ntl

r cErre
tt
f6

d.i
trlc?590

RaymondYCChan
1050 Oakdalc Avc
Arcsdia, CA9l006-22/2

ffii. Erh 6
.'dl5bvrigorrr

Itlrtthrar|uffior
r) Tndnrlttrl b b.ins doodbd vib $.
f, arf6cicnuurft,rfinichrrmil in ra

TTTLE OF T}IVENTION: MICROELECTROMECHAMCAL SYSTBM FOR MEASUilNC AT{OIJLAR NAIE

,,

!._qftr#.**-d* rddrore c hdicrrior of "Fco Ad&tc" (3? 2, Fa printiag o thc pm froat FSp, lfut (l)
tc ormr. of W to 3 t!8it!.od P@ &dncYt
s rlpot3 O& rlomniwly' (2) thr nrmo of r
d.asfc fim (bving u r ncobor r rtgidorcd
gornoy a !|s) ud rh! nm of W io 2

ngincr,cd p.!at rsomsyt or |g!ott' If rc nrm
ir linrrl maror wlll blrla!.d.

OQnng-o of qglpqqdgqgo rd{cq (orChagc ofCorc4ondcocc
Addrog-fmt PTOAUI 22) rtoclod.'
Cl "Fco Addrcg" indicatioo (c'Fco Addrcrf Indicatio forrt
PTOISW4T; Rcv 03.02 or riore nccnt) arhrd Urc of r C\rbur
Nrrborbnqdrcd.

3. ASSIO!{EB NAME A}lD RBSIDEI{Cts DATA T0 BE PRlNllD 0NII|BPATE}fr Ottoiortyp.)
PLBASB NOTB; Unhr ra rrsimoo ir i<tcntifod bolry, m..sig!
bcm prcviu'ry nrbmirod b dlclrspro of is t l,,g n h,,itEd -###':"ffiehnffhrrm $nffiffi?*gi" |s aisDrEE h!

(A) NAME oF AssIG.lEE (B) RESIDENCB (CnY .6d STATB On' @U![rRn

EI{BICAT{ GT.r @RFmATTON Sn{t VALLI'EI; CA

lz/1t /u:az'
, RAylrc{D y. clru{.ffi
A*I$!E-€HF-

Plo.lod.o[Sc
rh. Tbcfollowi.ry fo{r) ltt crclocd;

lnnorc
Cl hrbtcrtion Foc

O Advuro Ordcr - il of Coplcr 

-

mtbori&doo Ohdtitul
4b. laymatof Fc(r):

t e cfct ia O ram of fro ft(r) L oclorcd
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Uxrxo S:xrs P*qryL.nxr:'li+rnar.arix Ortrcs
rrNlT'f;T, f,'fn"lfli Dl;r'AmMFi*T Or f(}Mlvt]qRcn
United States Patant and ?r*demrk C.}{ffe
xdder; fO&lMISgltfXEE F{iR PATST';T$

F$ ntr l4-'.d)
Alew&;& 1,1d,rta :?l I I'l 4J0
wqb$to8*Y

At PLlCA?:OXMjMIttrt I pAT;Sii? M..it!ffirR (.III()IIP.{RT II.IIT I FTLTI WRAPPER I,OCA'IION

#)t6&2,438 6508 122 2856 9200Mt0031t028107

ztilr,srl,[lrllJtrl/,/ffiW,1gJuruMililllffi ffi eilil

Correspcndence Address/Fee Address Change

The tollowlng fields have bee* s+t tc Cr.lstomer Number 302fi5 on 09/301!008
. Co rrespon &ence Address
. Maintenance Fee Address
. Pcriver of Attcrney Address

T2:e address of rscord for CustoHror Number 30266 Ie:

30265
DAVID AI.ID NAYilIOND PA?SXT FIRI'I
108 X. YNEZ AVg., SUTTE 128
MOilTTN€Y PAHK, CA S1?SIT

PART 1 - ATTORNEY/APPLICANT COPY
page 1 ol 1
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Mail $t*p8
Director rrf the t"l.$. Pateat asd Trsderpark (}l$ce

?.O.8*x l*$$
Alexandria, V A 223fi-t ry*

RgPCIRT CIN ?HE
rIl,'N{; ON DSTI'REIINATIf}N T}F AN
AC]]TOT* RHEARD'N{; A PATSNT T}R

?*.ABEMARK

Case 2:17-cv-001-07-RWS-RSP Document 4 Filed OLlCI1lL7 Page t at Z?egel? #: 79

AO 13* {Rev,0$l1S}

In Compliarca v;ith 35 U.f;.(l

i*ed i.n rhe {.}.S. Di*trict Court
$ ?fi) ar:dlor i5 U.S.C. $ l t t6 yr:u rue hercby advise<! thirt a ccrrt acticr'n has been

FCR'TftH HA$THRI{ NISTRICT CIF TTXA,S orr the falloliitg

f 'lra<irmarhs or ifl F*mnts. tr f] the patflt a{:tloil invrives i$ 1 .5.{:. g 3$?.};

ln the ah*ve--e.nt itl*d t:ase . thr fldlorving dei:isicr has bren rendereri ar iurlgemenl i*sui:r3:

Df {:ffi tCINlJUnG.ff\#':NT

Cop-v .i*-tlpln hifi*tio* r*l'acti*n. rn*it thh urpy tn llireetrx Copy 3*Upo* ler*:lination cf a*tio*, nnail tfuis e*py ts llircc&rr
{*pp 2*Uptn lillltg dt*nrnent adrting p*t€r}t($}. nrail thi.< ropy kr l}ir*der {lopy 4-*{)rs* lil* rnpy

DOCKr??.r{).
2:17-w-147

NA?T FTLNT'
u3pa17

{"i.s, slsxlttcY fl-)unT
FCIR THil HASTTfiN DISTNICT OF THXA$

l,LAll'{1'tFF

Arnsrican GNC forporalion

NEFEND.ANT'

ZTI Coporalion, ZTE {U$A} Inc., and fTE {TX} lnc.

I',dTENTOR
TSANF}IAIIKNO,

NAT€ {]F I?ATN'{T
ON??ANSh4AKK 'IOLDSROF 

PATE}{T OR TRAPEMARK

i 6,311,555 11/E/2e01 Anrerican GNC Capora{ion

2 6,4t5,X27 7t2!2{}0* American SNC 0opotalicn

3 6,508,132 1i211?*AA American GNC Coporation

4 6,51S,28S a4t2*43 Arneric*n GNC Ceporation

s s.$71.648 1?f30/2$Q3 Americarr SNC Coporalion

In &e alxrvc---*nlltlcrl cL*e, r.h* ftrll.arving iraleott*)/ trarlemruk{s} h*ve hcc* included:

DA]TI?{fi.UDTN IMCT.UDEN *}:
ill Anenrl*iart lf Answer il {lrcns Bi.!l I ttther Pkaditg

I'AT}:hT'OR
T'{ADNMAI1K Ni}.

DA:tll{)r PA'i'rihrf'
ftR Tt{.ADt lvtARK 'I#'-.NER 

CIF PAT'E}flT CIR TRA*EMARX

!

')

.1

:l

{B}:}DEFUTY i:L9BK
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Case 2:17 -cv-003-O7-RWS-RSP Docume nt 4 Fl*ed 021Ail L7 P age 2 af 2 ? agelD #: 80

A* 13t! {Rev. t}Sf 10i

Rli:I'O&T tlN ?HE
F}I.'N$ Oft NET*R]VTINATI&N {}F AN
AC?IOH N.EGARD'?{G A PATffiqT OR

TRADE&{A&K

I {J:
Muil Sitnp I

Direefor cf the U,$. Patent and Trademark (*Xite
P.0.llox 1i15S

Alexrndria" VA 32313-HS$

DCCKf;??{(}.
2:17-w-147

nA?nnt*r$
2l*t2017

ti.s. $IsTlu{rrcoilnT
FilR THT TA$TTNN SI$TRICT OF TEXAS

rt$r\1if't?)r

Amorisan GlrlC Corporation

DEFF;NDA}i?

7{Y.&rp*ralion, ZTE il.J$A) Inc., and ZTE (TX} Inc.

PATB\TOR
TN,XAEMAIIKNO.

nAT t)':BAll"El.IT
OR TRANTJMARK

I{CLBER OF PATA}{T i}R TRAPEh{ARK

i 6,6$7,75S u2412*A4 Arnerican GNC Gaporation

: s,792,353 *i14/?}A4 Americ*n GNC Coporali*n

rl

ln Ce,mpLian*a rvith 35 U.S,C" $ 21hl :lidlor t5 U.S.C, $ lt 16 you or he,reby advised thal a co*r{ actiort has been

iii*d in th* IJ.S. Disrict Carirt FCR 'filH HA$THRN DISTftICT OF THXA$ on fhe fallorvi*g

[] 'i'radernar]is oi ff Palenrs. t * rt" p""'l**ri,,ir irrroir]r'J.'i tJ.5{. * :,}:.i

in the tb*'re---eniitled t::tse, &e fcllowing rle*ision lras heen rerder*il ar jndge,rnent ii;sutx!:

l}r{; $ r{}}-{ lJtJn$Ea,trlNT

CL*RK {'BYi DEPLITY (;I.ERK NATE

Copy l*tlprn i.rtiti:ltftia olla*i*n. wr*il thir; *rpy l*t t)irct*tx Copy 3*Upon ternrinatiorr of a*tit*- rwil ttis ctpy ts llirect*r
{:*py 2*:Upon liling dt*xrn*rlt addiug pt}t*rr1($r)" rnail tlri,s *:lrpy t* I}irrel*r C*rpy 4--{larc lite cnpy

ln thr above---<ntitled cr*e, d:e followin6 patcnl{s.ti tnrdem:irk{s} hnve t*en include,Jl

DATCIhIL:-L1OTN WCLUATN EY

ill Arn*nrinr*i:rt {l Ansrvcr il {lnx;* l}i}l lf, *ther Pl*;iding

P,?\,Tf,}iT{}B
TKAFNMARKT.i{}.

D,q.T']OF 
'trATTJNTfiR'TKADXMARK ilO'-D*R OF P.4TENT OR TRA'}E}{"ARK

I

?

,i
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Case 2:1?-cv-00119-RWS-RSp Document 2 Filed1zl1,:1&T Page 3' of 2 PagelD #: 7B

titred in rhe U.S, Distriet eourt FOR THf EASTERN DISTRICT OF ?EXAS on the follorvirt6

flrradcrrrnrks or 6vx*nts.-( n L4-tr;;b"-t;*1"". ii u-ac. I :si]'- -

ln the abave**fntitled case, the fbllowirrg pntent{s)l trademark{s) have been includccl;

ln the above---+nlitled ca*e, tlre following decision has heon rendered orjudgernent issuedl

RfillOX.T Ot!'ITHE
FILTNC OR DETERMINATION OF AN

ACTIOI{ REGARNING A PATEI{TOR
TRADSMARK

'I'o: 
Direcror 

"t 
u,- o.r.Tl1f-lttJ"X ?rad+mark ot'rirc

?.0. Bcx l4$0
Alex*ndrin. VA ?1313-145{}

ln Cornpliance with l5 U.S.C, $ ?90 and/*r l5 U.S.C. $ I Il6y$u *ro hereby advi*ed that acourtaction hns been

t)0(:KEi"?.io,
2:17-cv*001 '19

DA'Tr TILED
a9nu7

{"},S. DISTRICT COURI'-'" -'---- ron rH€ EASTEHN DISTRICTOE-TEXA$-
]I-AI:TTIFF

American GNC CorPoration

NgTI;NDAN'f

LG Eleclranice Inc., LG Eleclronics U$A, Inc,, LG

Electronics Mobilecomm U$A, Inc., and LG Electronics

Mobile Flesoarch U$A, LLC

FATEN'I'OR
TRANEMAXK NO,

PATE OT PATNNT
OR ?RANNMARK

TTOLDER O}' PATENT OR "T'RADDMARK

I 6,31 1,55S 11/S/2001 American GNC Coporation

2 6,415,227 7W2AQ2 Amsriean GNC Coporation

3 6,508,122 1lxl2a03 American GNC Coporation

+ 6,516,283 2/4f?.0CI3 American GNC CoPoration

5 6,S71 ,648 1?/3U2043 American GNC CoPoration

NA."TI INCLUDF.I) tl,{ct"lrDgD tsY

fl Anen*nenl l-ll Answer il Cross Bill il Olh*r Pleadinq

PA"IENT OR
TRADEM.ARK NO,

DATE OT IATI1NT
0tTRADIIMA&K

HOLPER OF PATTNT OR TRADF.MARK

L

3

4

)

(tlY) D[,ptjTY cLf;,RK

Copy l*tipnn iHitistion sf ectioil, mril this copy to Direetor

{lopy ?-tlpon filiag docume*t udding patent{r}' m*il this capy
{iopy }-L}pon lermin$tion of scfian, mail this copy fo l}irector

to Dil*clnr CoPY 4-{l**e file coPY
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RNPOAT ON THE
FTI,ING OR I}ETERMII\ATICIN OF AN

ACTION REGANPINS A PATENTOR
TRAPtrMARK

o: Dirocrororrh-o.t.T:L::J,,X?radcmsrhorfiee
P'0. Bax t*t30

Alsxsndri*. VA 22313"1459

Case?:1?-cv-0011g-RWS-R$P Document 2 Filed}?lLc,lfi Page 1. of 2 PagelD #: 78

In Compliance wirh 35 U.S.C, g ?90 and/nr 15 U.s.C:. $ I I 16 you are here by advised thal 6 eourt actian has been

filed in rhe U.S" Dis{riet Ccurt FOH Tl-lE EASTERN BISTRICT Of TEXAS crn the lollowing

ff 'rrndemarlsor Ef Parents. t n t"w;a*tbnil"ieJ; us(-|;'gii''j' -

ln the ahove*entirlcrl ease, the lbllowirrg putent(sli trade*ark(s) have been includcrl;

ln the thova---*ntitled csse, tlre foliOwing decisinn has b*en rendered orjudge$ent i5$'!cr11

FbCiirt EAsTERN DlsrRlcr oF rEXAs
2:17-cv-00'l 19

0f Hl:NDdf.l f
LG Electronics Inc., LQ €lectranics U$A, Inc" LG

Electronics Mobilecomrn U$A, Inc., and LG Electronics

Mobile Flesearch U$A, LLC

ISOLDDR OF PATENT ORI'RAPIMARK}ATE OF PATSNT
ORTRADNMARK

PA'TF]N'I'OR
TRAOC]\4ARK NO.

t (j,31 1,55S

2 6,415,227

3 6,508,122

+ 6,5'16,283

fi Answrr D cryqlll

HOT,DSR OT PATENT OR TMDIiMARKbA E OT PATTNT
OR TILADEMARK

PATNNT OR
TRADEMAH.K NO,

Copy l*tipnn initiaticn of nction' mail ttri* mpy to Diroetor

tlopy 2-tlpon liliug d*cumcnt ndding palcnr{s}' m*il this copl
Copy **ljpon lerminition cf action, mail l[i* copy fo l]irector

to llirector Copy 4-{l**e file copy
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eas* 2:1?-{sd-CI011S DBcumsnt ? Filed*Z/L*llz Page l ot 2 Fag*l0 #: 78

filed in tlx U,$. Dirrict Ceurt

nTradsnad$or HIP*t*nts.

FON THE EAS?€RN SISTHIC"OFTEXAS on the hllcwing

{ n &c p&tsnt action invalveg 35 U.S.C. * ?9e,}:

I;r th* &ovr;-**nritlcd e*sc, lhe foliawing elecision ha$ b€€n rdxd*r*d ${ jud$*ment i*so*
scrsl0NltumgM*!??

fapy l-Up*u |rttlsdsa nf acss& m*it t&lr crpy {* Olrceior Cop; 3-llpon termlee$s& s{ a*dan, m*ll *rir copy to ltirietst
Copy !*$prn fitixg dwxmeat *ddirg $*ep{r), mrtl thlr cryy t{r Oir*ttor Co*y,L{se Sle c*ff

NSPONT O'{T:IX
FILTNG OK DTTTAMI}*ATION OT AT{

ACTTO}T Nf,GART}IXG A fATgXT CIR
TRANXMARK

rft oir*ctarcrrr- u.*"T*"::"*:Trsd*nar{coflic*
P.0. Box 1450

Alexmdda, YA t;3 l3-14SS

b: Coarplianec with ,5 U.$.C" g 290 an#cr 15 U.S.C. g t 116 yo* *e lrereby sdvi$d $* a cotrrt *ctioa hss bcsn

)*cxrTN0.
?;17*v-00119

NATEX:-ED
angfp0rT

u.s- sfsTRtcT cottRT
FOR THg gASTXNN NI TR|OT SF TSXAS

ILATNT rr
Ampdcan GNC eorparafian

nnFglllP.{NT

LG Elsctronics *rp., LG Elsstroniss U$4,Inc., LS
Electr*nics Mablla*amm U$A, tnc., and LG EbffCInics
Mobit* Rssssrch U$4. LLC

TATENTOR
TRAFEMAXKNO"

DATS OT TETE}IT
C&,?RA}EMARK

HOLDER CIF PATE;qT OE TRA.PSM,ARK

I e,$1,555 11/6€S01 Amsrican G NC Coporation

2 4,415,U7 7WMt Arnerican GNC Copomlisn

3 6,5S8,122 1€1/4$CI3 Amsrioan GNC Ccryfon

4 6,51S,289 2f4*en0s American G NC Coporation

5 6,671,648 12&0l:A0S3 American GNC Coporation

ln th* rbsvs-**ti$cd cass, thc lbllcwirg pamr{s! trade*rsdds} hav* bs*rr i&Glud€d:

},qTE I}ICLUNND WCLUDET} BY

n Arnend:nsnt fi Answcr fi Crcx pilt n q${"lt$itg
PATSNTOR

TX,ANS.MAX.K NO.
NATE OF ?ATENT
O&"TRAD6MARK

HOLDER OF PATENT OR TRADEMARK

I

t
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s: M*ll $lop I
IXrectcr of t&,e U.S, Patst *nd Trsd*mark O{lice

P.0. Box l4Sl
Alexa*drk, YA 2t3 l&1450

RSPORTON ?'IX
}TLII{G OR DBTSNfifiFIATION ST' A|{
AC?IOII{ R$$ART}II{C A PATTfiT OR

TRA.AE*fA,*,K

Casc ?:17-ev-mlt$ Socument 2 Rled 02y10117 Page 1 of ? PagelCI #: 7S

h Compliancs with 35 U,$"C" $ ?.9{} a$dlor l5 $.$-e. $ 1 t 16 you a}E llrrxby dviM ttrat a ccurr aedon b*s beffi

filed in &e U.$, $isiris fc$rt FSH THE EA&TERN DISTRICT OF TAfiS *n tt* tullowing

il Tndern*n'lc or ilf Parents. ( n ,h;;^

hr the *ov*-*-<ndtld e*ss, the fullorving deeici*n has bren rerdercd or j*dprnent issu*d:

DECICl0trru

f8Y] DgfUTY CLS*.K S,4.TE

Copy l-Upon iuit!*tlau sf e*lisa. nall f&t* cryy tu Flr*rtor Cop} l-$pon terxdsatiss sf {ffis& m*ll tht* copy t0 l}ir€eer
e opy tr-$pon f$ng deeament *ddlng pstor{rlb mall t}rts *opy tc Slrt*trr {apf C--{e*e fil* *ryy

rocKgTN0.
2:17-ev{CI119

gA?Emug
2l9Wr7

u.$.0r$TRlcr coueT
FON THX gASTgAf{ S$TNNT gF TEXA

TLATXT#T

Amprican GNC Carporation

DgTXX:)ANT

LG €lectrunhs Inc., LG Elee&onisE tJ$4, lnc., LG
F{ectrrrniss Mobilaeornr* U$A, lnc., end LG Electrutics
Mobils Flee*erctt USA, LLC

PA,TSXTOR
TRAPS,MAX"K NO.

A&TECiTTATEI{T
CI*.TN.AP$*{AXK 'IOLDER 

OT PATENT SX, TRADTiMAR,K

I 8,3',1 1,555 1116&001 A*erican GNC Capeiion

2 6,415,?27 7WW American GNCCawtion

3 6,5S8,12? 1*u2g03 Anxdc*n GNC Copomtion

4 6,514.?83 w4tff&,3 Ansrisan GNC eoparation

5 6,671,648 12A0XAm3 American GNC Ccprufisn

ln tix *bovq*{ntitled sse, rhe foUowing patff${*y *sdein$yldt} h.ve bccu ineludsd:

P&TSII{ELUNCD WELUDEDBY
n Araendment lJ Anses il CrcsrBilt fl OtherPladiry

TATTNTOR
TRASSMAN,KNO.

DATT OF TATE}{T
ONTX.AI}EMARK

HOLDSR OF PATE}fT ORTRA'8MAKK

I

2

4
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- Ces€ ?:1?-*v-00119 Fo*ument 2 Filed *?:/l$ll? Page 1o? ? F*gel$ #: 7S

AO t20 (Rpl.08,'10)

&t*lt Stap *
Dircctar of the U.3. fa*c&t md Tradlm*rk Ol$*e

P.O. Sox !.451!

Al*xandrla, YA 123 A*t45ll

RNPORTOI{TTM
FTLII{6 OR NETEXMINATION OF AN
ACTTON SSGAXI}NYG A TATSNT$N

TRASEMARK

In eonrpliaacr wih 3, t"t.S.C. g 290 andlor l5 U.S-C- $ I I 16 you arc heieby dvi*ed &Et I coo* eetion hss bs€tl

fil*tl ir* th* l"t.$" Di$trier Court FOR THE EASTESFT DKTRKT OF TEXA$ on thc fnllrxing

fiTrsdems*.sor Pf&tents. ffi ,f"pt*Wt

la th* above--*ntitldd 06#e, tfir fallowing d*ciria* lxr bcsr rwdcrsd or judg&nsnt hsu*d:

PECISIONlruMEMENT

(BY) DEPL;TY CLERK DATg

Cupy l*upnl initiatis* of e{tioq matr! t&l* ryy to, }lr*etor Csfl 3---{Jpsn tsdnr(m of artlon, mr{I frk cry} to Diretor
fopy tr*--{,lpon fillrg dac*n*nt lddtdg p**tr{*l mrtl lhl* eryy *o Olr*etor Cop} iL{e* llle eop'y

i)ffiKxTNO.
3:1l-w$tts

PATETILEA
*,lglw17

!.r.$. srsTajcT cqJRT
rON THE SAST€RN OISTNICT OF TEXA$

PLAI}]TIFT

Arrefisan GNO Csrpostion

$ETENDA:{T

LG cl€e*onlc* lnc", LS Reeg'oni$* U$4, lnc., LG
Elsc,{R}nlcs Mobll*comm U$4. lrs., and LG Elechflh*
Mobile Rawarch USA, tLC

PATENTO*"
TRAP$MA*.K lrtO.

PATEOF PA?EI{T
0R TR"{02Z1,{,{8.K

HOI;OTN. OT TATTNT OA, TRAI}g!IA.RK

I 6,31 1,555 1v6XA001 American 6NCGwraliot

2 8,415927 7€m0* American GNCCo@ralion

3 8,5S6,149 1n1noa3 Arcii3an &N0 Cssoration

4 6,816,US3 2t4{M3 Amsrican Gl$S Copora{sn

5 6,671.648 1e€0l2m3 Amarican GhlC Coporation

ln the rbove---rdtitled ease,llx &ltowingpated{sy fi"derrat(s} lxve b,csn incl$ded:

EATE II'ICLLIPED hiclupEp&Y
I Ammdnr*nl fl Answct il erws$iX fl OttxrPl*ding

PATENTOR
TRAtrSMANK Nc.

DATSOF }ATSNT
O&"TEADXTdA&K

HOLSSX"OT PATN;T OR TXAOSMARK

t

5
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ngpoRT SFitHn
FILING ON, DETRRM'NATION OF AN

ACTIOFf *XSANAIXG A TATSNT T}R

TNAI}XMANX

ro: pirecror-rrn-t*Xi"*"I"lTr*drm'nrkorli*t
P,9. Srx 1450

Alcxc$dris' YA 12313-f 45&

L.r.s, nisr*tcr couRT
TTRN DI$TRICTOF

2:17clt-'l07
D},I-:L,NDANT

ZT€ Oorparaticn,lTg {U'$A} Inc", and 3TH {TX} lnc'

HOt.I}gR $T TAI'SN]' OR TITAI}T,MARKnAn,{}f fAT gl"{T

Arnedean Ghl$ CoPoralionI 6,311,5$5

ArnBrisn GNC 0opomtion2 8,4't5,?27

Arne.ican GNC Cofor*tion

Ansdcan ff NC CoPora|rion+ 6,516,2S3

Am*rlcan Gf{C C*Poratiolt

C*se ?:1.7-cv-S0107'RW$ Bocument 4 F$ed 02103117 Fage 1 of 2 FagelD #: 79

c*py l*ttpon inithti*rr *f rction, m$l ihi* eqry ae pifsefffr c*py 3*t"ptn-t*rminllloa af l*tign' l,g*il tkh *o$y ro Dircctsr

lopy l-fipou flling {tu*u;; Jiing p{t*ut{ii rr*il rhir *opp ro l}ireetor Copy 'f--C*ct ffl* eop}

In ths absvs.*sntit|e*l {nsc" the &l|*wing p,,|s!|{$F $ad€$a*{s} have trcen in*lude*:

HO:,STR OT PATS-\IT {}*' TX,{DSMARKDA'm 0r'rAT$ir

ln the ab$v*-*{nrirled *ase" tte fi:ll*wing dceisi{tn hffi been rsrdEred *r jrsemenr i**ucd:

ttlYl DUyllTY trt"nRK
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ROTSRT ONTTT3
FILT$E Of DITTRS'I!{ATION OTAN
ACTISI{X*CARI}TNS A TATNNT OR

TIIA}SMANK

{}: siructorsrth- uJ*-nK: Tradcmsrk otfiet
P.O" *ox 145&

,{l*x*ndrln. VA ?}3t3't'l$,

Case 2:1?-cv-0010?-RWS Documenl$ Filed 0?03/17 Page I of 2 PagelD #: 7$

ln fornplianrx with 35 U.$.C. $ ?9t un#nr l5 U's.C. $ l t t{ 3cu erc ircreby *dvlqcd ltat n sourt a$tis1 has b$sn

fiirrl in thc tJ.$. $ixtrict Caurt FOn TH* IASTERH 0|$TRICT OF T€XAS on tlle folkwins

lll th* eibo*e**srtitted cas& tie lbtk*vingpat*nt{s}l rrstlsm**{si havs ken irclu&d:

tn the ebsve--*ntitled c*ss, rhe fsll$$ing rle*i$isn hss becn rendered oriudgcment is*urd:

fi Trsdqmarks or fif fa**tr. i"'n *t- pr**r *tti"n iotori* 33 U'$"C' $ 192"h

ux, utgrgtercouRT
rHE xnsrenN FKI8lQlgr

pErgl'l|)ANT

3TE Corparation, fTF {U$A} lnc", snd eTE tfi} Ine'
I'LAl$?$r

Amertcsn GNC CarB*ralion

},K}LUT.R $F PATgN't OR'I?AI}NMARKDATE $F TATSNI'
{)RTRAIlttMrlR.K

PAII'NTOR
T*AI}c,MARKT*$,

Alrericsn GNC SoParationI 6,311,555

Arnericsrl GNG CoParalioqlr s.415,e37

American 6l{C CoPoratiolt

Arnorban GNC Cnporatlon4 6,5"*6,?83

Amari*an 6NC CoPcratian

UATT INfi,I]NSD

ll${-$nR $F rATgxl OR TnAf}Ii]|{&eXn4'fn (}f PATF,I\{]'
OR TTAN}:'dARK

FT1TUNTt)R
TRAT)C${ARK XT}.

(NY) DEPIJ.I,Y CI,CRK

C*py l*itprn l*hirticn of actio*, n*il tbis **py to Dircetor Copy &*t.lpon lermhrlits *f xrtloo, m*il {hb cofy tu Din*tor

Copy l*t pon liting *ocumtit adding prr*r{ii rr*slt thir ropy tn oiget*r CopJ'{*4rx* fitt mpl.
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NUPONT$NTII3
FILTHS ON OTTTRMIFIATIOFI ST AN

ACTI$III RSGTRbMS A' TATSI\T OR

TRASEM*RK

Tft &ireetarofth- r,.*.?;::"l.lrrxdwrrrkollise
P,o. sax lil5$

,{lsx*ndri*, VA lt3 l} * 45S

U.S. D'STRICT COURT

ZTE Sorporatlcn,ITE {U$A} lru', and ffE {TX} lnc'
TLAINTITT

Amethan GNC eorpontian

f{OLf}Nft $T PA'i'SNTSR. TRAPEMA&KDATI OJ:TA?}INT
{}R TRA}!1h,{ARK

PA1'}:NTOR
1',&Alllil$^l{KX(},

&nr**can GNC CoPoralisn| 6.3't'1.355

Amerisan GNC CoParatlon2 &,415,97

Anedean 0NC SoPoralion

Amoriesn Gltl* SsPotatcxt* S,516,t83

Ar*e*m:r OHC CoPordion

*ase ?:17-cv-00107-RW$ Dscurnent 4 Filed 02f031? Page I 8f u P*gelD #: 7S

Capy l*ltpon Iniri*ti*a of rctioo, m*il tlri* *qtf t0 nir*.lsr f*py 3--{lponlrrminatkn of *ellon' n$il thic e{t$y ts l}lttttor

{jnpy ?*1rp{ra ftling d*enrxcni *ddl*g $*t$t{*i, nril rhk ccpl'to blr*efnr Copy 'f*-Cry* lil* copy

Ia&eebsve*€llti{edi}Er*.tlxtb|Icwi*lgpatent{s}ltrademsrkts}kgvebceninc|wln*f:

H{)l[ilill {}f pATtNT sg TRASS.MARKNATT T}'; PATIiNT

ln rh* above---*ntitled c*se" tlr* follarving ilesiskx hss been rend*red arludgement is*ued:

nxlrglgxiJu${:[MANT

tSVt nrru?Y t"l.f,KK
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FORM Patent and Trademark Otlice, U.S. DEPARTMENT OF COMMERCE
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PA-l El-11 ,At)PLIL'/r'l lOl{ I lil- t)l-l Ellf/1lt..lAl l(jl.l
i;iir:ilr.' 1-' 1 ' ,tttli

CLAIMS AS FILED - PART I s r.1, t- t, I tlTlr r
Itlr{: l-l

02'(3tr
ottl{:n I tlrl{

Sh,I!.LL Et.ITITY

1'11/.l.l
l,{tlTY

rOTAL CLAII\4S

flE l."l/rll 1li 1G

/rf-TC {:
A({El.lt)L4Lr rl

l//v

, {1tcHt'sr
l.ruh18€ tl

PREVIOUSLY
fjAtD Fcn

f)l {t- {i{: I I I
[ ).I t.t/.

lndclt;: | )t.1. It\t

l.4illuS

l,'lirtrt:-r

FtRSI {rl1l:SCr.llAl lL)l j ()t: r.4tlLl lFt-e t)EPIl li)[ l.Jf (..i.y'1l\'1

l-.^Tli'Sl U/rTE
ADDI -

Tlot.lAL
FEE

(Columrr 1) (Column 2) (Columri 3t

;

| *'n= | 1..
t---- ---i-----1H= l'"
[ "* l-Jo*
ooo,lo#1.- loo

l-.^ffi]

x$1 e=

X84=

t28Q=

ADDIT. FEE

RATE
ADDI-

TIONAL
FEE

il*,__J, Fil- l- ---F l F;l-]"_l
!lrnaepenaenr l' lNrnu" | .* l= | l-;-f--^_ |' I rtRsr pnesrrurarroru or l,lulrrple oeperuoerur curr,,r f| | |--__-|-| "- |

- l,rro= | lo^l
'l{tr€e(;lrylncolumn1lslessthantheentryhcolumn2,rwite!'incotumn3. | 

"*| 
f^^|

' ll the'Hlghest Number Prevlously Pald For" lN THIS SPACE b less lhan 20, en(er '20 ' 
ADDtI. FEE L_l un 

,**t{ th€ 1{tghesl Number Prer4ously Pald For" tN THIS SPACE ls less lhari 3. €nler '3 '
The 'tr'Jhest Number Preylously Pald For" Ootal or lndependentl ls the hlohesl numlrer found in lhe appropriale box in col

rM FTO.ats Pslenl and

X$18=

XB4=

r 280=

TOTAL
\DDIT. FEE

Jrnn 1

-

AFTI,,IEI.IT OI
f{ \, s.i,(. ?Oot 4a2 r2. / s9r9i

(Rev.8O
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ISSLTE SLIP STAPLEAREA (for additional cross references)

INDEX OF CLAIMS
Reiected

Allowed

(Through numeral)... Canceled

Restricted

Non-elected

Interference
Appeal

............ 0biected
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I
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nil

7

I
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It\

th

tm

Itl
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!o.
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lbr

lscll
etl

lf more than 150 claims or 10 actions
staple additional sheet here

(LEFT INSIDE)

POSITION INITIALS ID NO. DATE

FEE DETERMINATION I,f,,\ f€tsvt
O.I.P.E. CLASSIFIER

tl
u r /0-zp-a

FORMALITY REVIEW KL t( -3r7 lo1a6 / ov
RESPONSE FORMALITY REVIEW

I
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