A 00O O A

3/044971 A1l

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
30 May 2003 (30.05.2003)

(10) International Publication Number

WO 03/044971 Al

(51) International Patent Classification”: H04B 1/04

(21) International Application Number: PCT/US02/36047

(22) International Filing Date:
12 November 2002 (12.11.2002)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

09/993,126 16 November 2001 (16.11.2001)  US

(71) Applicant: VECTOR ENERGY CORPORATION
[US/US]; 1601 Clint Moore Road, BOca Raton, FL
33487-2747 (US).

(72) Inventors: MAKSIMOYV, Aleksander; Viale Italia 353,
19125 La Spezia (IT). NOVAK, Peter; Mozartstraat 20,
2018 Antwerp (BE).

(74) Agents: JETTER, Neil R. et al.; Akerman, Senterfitt &
Eidson, P.A., 222 Lakeview Avenue, Suite 400, P.O. Box
3188, West Palm Beach, FL 33402-3188 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,

@4

Publ

AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ,NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,
YU, ZA, ZM, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

ished:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

[Continued on next page]

(54) Titlee METHOD AND APPARATUS FOR PREVENTION OF THE CONCURRENCE OF MODES CONDITION DURING

OPERATION OF ELECTRONIC DEVICES

— i * 1,
Jeedbuck

J—m
1z
i

/

o

(57) Abstract: A method for suppressing electronic equipment operation in the concurrence of modes condition, the equipment
having at least one amplification device, includes the step of applying a random modulating signal to at least one node of the am-
plification device, wherein a transfer ratio or transfer function of the amplification device is modulated. An electronic apparatus
adapted to suppress operation in the concurrence of modes condition, the apparatus having at least one amplifier, includes a structure
for generating a sequence of random numbers, a device for converting the sequence of random numbers into a random modulating
signal, and a structure for applying the random modulating signal to the amplifier, wherein a transfer ratio transfer function of the
amplifier is modulated. The electronic apparatus can include a cellular phone.
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METHOD AND APPARATUS FOR PREVENTION OF
THE CONCURRENCE OF MODES CONDITION DURING OPERATION OF
ELECTRONIC DEVICES

Field of the Invention

The invention relates to methods and apparatus for preventing the excitation of

chemical bonding electrons during operation of electronic devices.

Background of the Invention

When individuals communicate using mobile phones, voice signals are encoded and
transmitted from an antenna as radio frequency radiation (RFR) at frequencies generally
between approximately 800 MHz and 2 GHz. This is a frequency range near the middle of
microwave range. It now appears that exposure to this microwave RFR may have serious
health consequences.

Researchers have noted evidence of genetic damage in human blood and excessive

mortality from brain cancers among wireless phone users. In addition, evidence has been

shown of a statistically significant higher risk of neuroepithelial tumors. Although some

manufacturers of mobile phones have funded extensive research programs to explore possible
health effects associated with the use of mobile phones which have concluded that radio
products that meet established guidelines pose no known health risk, evidence has become
overwhelming conclusive linking the use of mobile phones to adverse health effects.

It is still unclear exactly how RFR exposure and cancer may be linked. When an
individual transmits communication data over a mobile phone, approximately 40 percent of
the radiated energy is absorbed by the head and hand of the individual. The level of radiation
absorbed is not enough to pfoduce significant heating to the human head. However, DNA
may be easily damaged by RFR. Some have suggested a link between low-intensity

microwave radiation and DNA damage in rat brain cells. Others have suggested that RFR
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may not damage DNA but may somehow hinder the ability of DNA to repair itself when it is
damaged by natural causes.

The operation of certain systems in the concurrence of modes condition is known in
engineering and electronics, and is generally regarded as a random event [1]. Operation in
the concurrence of modes condition usually refers to transient intervals which can occur in
electronic and magnetic circuits having distributed parameters. For example, certain
electronic amplification circuits, such as those commonly used in cellular phones can, at
random times, behave as circuits having distributed parameters. In copending Patent

Application No. 10/040,598 by the same inventors as the instant application [2], it is shown

that the operation of electric or magnetic circuits in the concurrence of modes condition can

lead to the emergence of integral characteristics of elecﬁomaénetic field vector potential (A )
having a specific component that can excite electrons involved in chemical bonds in
molecules of matter. Since molecules of matter include those comprising humans and other
animals, adverse health effects such as noted above from use of mobile phones as well as
other electronic devices may be caused in substantial part by radiation emitted during

operation of certain electronic devices while in the concurrence of modes condition.

SUMMARY OF THE INVENTION
The invention provides methods and apparatus for preventing the emergence of
operation in the concurrence of modes conditions in various electronic devices, such as radio-
frequency (RF) communications equipment, which can result in the emission of harmful
radiation. During operation in the concurrence of modes condition, pulses of radiation
emitted during energy transfer between respective concurrent modes can excite chemical

bonds in surrounding molecules, such as the DNA of humans. As a result, the emission of
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radiation during the concurrence of mode operation can cause harmful health consequences,
such as cancer.

A method for suppressing electronic equipment operation in the concurrence of
modes condition, the equipment having at least one amplification device, includes the step of
applying a random modulating signal to at least one node of the amplification device. As a
result, the transfer ratio or transfer function of the amplification device is randomly
modulated.

The modulating signal can be applied to a feedback circuit in the amplification device,
the modulating signal varying the transfer ratio or transfer function of the feedback circuit.
The modulating signal can be applied as negative or positive feedback. The modulation can
include pulse-frequency modulation (PFM). In this embodiment, the PFM modulation signal
can have a constant pulse duration ratio or have a constant pulse duration.

The applying step can include generating random numbers, representing the random
numbers as a series of pulses and applying the pulses to at least one electronic switch. The
method can further include the step of switching the connection of an impedance element
within the feedback circuit.

An electronic apparatus is adapted to suppress operation in the concurrence of modes
condition, the apparatus having at least one amplifier, and includes a structure for generating
a sequence of random numbers, a device for converting the sequence of random numbers into
a random modulating signal, and a structure for applying the random modulating signal to the
amplifier. As a result of the application of the random modulating signal to the amplifier, the
transfer ratio or transfer function of the amplifier is randomly modulated.

The random modulating signal can be a pulse frequency modulated signal. The PFM
signal can have a constant pulse duration ratio or a constant pulse duration. The apparatus

can include at least one electronic switch, wherein the random modulating signal is applied to
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the switch. The amplifier can include a feedback circuit having at least one switch and at
least one impedance element controlled by the switch. In this embodiment, application of the
modulating signal to the switch controls connection of the switchable impedance element
across at least one node of the amplifier.

A hand held communications device is adapted to suppress operation in the
concurrence of modes condition. The communications device includes at least one amplifier,
a structure for generating a sequence of random numbers, a device for converting the
sequence of random numbers into a random modulating signal, and a structure for applying
the random modulating signal to the amplifier. Application of the random modulating signal
to the amplifier randomly modulates the transfer ratio or transfer function of the amplifier.
The modulating signal can be a pulse frequency modulated signal and have a constant pulse
duration ratio or a constant pulse duration.

The amplifier can include a feedback circuit having at least one switch and at least
one impedance element controlled by the switch, wherein application of the modulating
signal to the switch controls connection of the switchable impedance element across at least

one node of the amplifier. The communications device can be a cellular phone.

BRIEF DESCRIPTION OF THE DRAWINGS
A fuller understanding of the present invention and the features and benefits thereof
will be accompanied upon review of the following detailed description together with the

accompanying drawings, in which:

FIG. 1 illustrates an amplifier having consecutive feedback.
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FIG. 2 illustrates a modification of the amplifier shown in FIG. 1, according to an

embodiment of the invention.

FIG. 3 illustrates another modification of the amplifier shown in FIG. 1, according to

5 another embodiment of the invention.

FIG. 4 illustrates an amplifier having parallel feedback.

FIG. 5 illustrates a modification of the amplifier shown in FIG. 4, according to an

10  embodiment of the invention.

FIG. 6 illustrates another modification of the amplifier shown in FIG. 4, according to

another embodiment of the invention.

15 FIG. 7 illustrates connection of a random number generator to an operational amplifier,

according to an embodiment of the invention.

FIG. 8 is a diagram showing pulse-frequency modulation of the transfer ratio of a
feedback circuit using a first method, according to an embodiment of the invention.
20
FIG. 9 is another diagram showing pulse-frequency modulation of the transfer ratio of a

feedback circuitry using a second method, according to another embodiment of the invention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Under certain conditions, vector potential ( 4 ) can result in emergence of the
concurrence of modes condition during operation of certain devices, such as cellular phones,
which can excite electrons involved in chemical bonds in molecules of matter. During
operation in the concurrence of modes condition, pulses of radiation emitted during energy
transfer between respective concurrent modes can excite chemical bonds in surrounding
molecules, such as the DNA of humans. DNA is known to define many of the processes
which occur in living organisms. As a result, the emission of radiation during the concurrence
of mode operation can result in the excitation of chemical bonds in a human and other
organisms which can cause pathological changes with possible harmful health consequences,
such as cancer.

Although existing regulations which address the total power and strength of electric
and magnetic components of electromagnetic fields produced by certain common electronic
devices may provide some protection for people from ionization and thermal radiation
effects, the prevention of chemical bond excitation in humans resulting from radiation
emitted during electronic system operation in the concurrence of modes condition has not
been disclosed or suggested.

In copending patent application No. 10/040,753 by the same inventors as the instant
application [3], methods and apparatus are described which can be used to prevent, or at least
substantially reduce, operation in the concurrence of modes condition of electrical power
supply lines. One method of preventing the emergence of the concurrence of modes
condition disclosed is by modifying conventional power supply lines by connecting variable
(e.g. tunable) indﬁctance elements in series between the sections of the wires (cables).

In application [3], a random number generator is disclosed for control the process of

varying the values of the tunable inductances. Applied to power supply lines, that invention
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can produce power supply lines which are less harmful to people and the environment. In
addition, transmission line loss of energy due resulting from the emergence of self-sustained
oscillations of current and voltage in power supply lines can also be reduced.

Radio-frequency (RF) and microwave electronics, such as RF communications
equipment includes electronic devices which can operate in the concurrence of modes
condition during certain time intervals. This class of electronic devices and systems is broad
and includes devices and systems which include one or more signal amplification elements,
such as radar, radio stations, radiotelephones, mobile phones and cellular base stations and
repeater stations.

- The basic circuitry comprising the electronic devices noted above includes some
commoﬁ features. They each contain a power source, an amplifier and an antenna. Such
devices are electronic circuits having distributed parameters in which the emergence of
operation in the concurrence of modes condition is possible.

For useful circuits having at least one amplifier, the amplifier output is fed back to the
input(s) through an impedance network. The impedance network sets a loop gain that is much
smaller that the open-loop gain of the amplifier. Feedback is either positive or negative
feedback. Positive feedback adds the feedback signal to the input signal while negative
feedback subtracts the feedback signal from the input signal. Negative feedback stabilizes
operation, while positive feedback generally destabilizes operation, sometimes resulting in
oscillations. Accordingly, other than for the purpose of designing oscillators, amplifiers are
generally provided negative feedback.

With regard to operational amplifiers having negative feedback, some simplifying
assumptions are generally made. First, the output of the amplifier is assumed to be capable of

doing whatever is necessary to keep the inputs at the same potential. Second, the inputs draw
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no current. This is equivalent to an assumption of infinite input impedance for both the
inverting and non-inverting inputs.

In order to demonstrate the mechanism of emergence of operation in the concurrence
of modes condition, it is helpful to consider the joint operation of a transmitter and receiver
loaded on a common antenna. Assuming a lack of coupling between channels, in the signal

path of the transmitter there exists a wave with the wave number 7, and in the path of a
receiver another wave with a wave number 4, .

In accordance with [4], weak coupling between the channels of the transmitter and
receiver leads to oscillations of an anti-phase wave with the wave number /4, and oscillations

of the in-phase wave with the wave number /_, rather than simple oscillations with wave

numbers /4 and h,:’

B+ h, h—zgjz
B, =——2+./| - +1h
s 5 \/( > nhh,

2
p it _\/[hI;hzj b

2
Where 7 is a small positive value.

The presence of two waves with the wave numbers /4, and /_ in a system can lead to
the occurrence of spatial beats. Spatial beats is a process where energy from the one signal
path is transferred into another signal path. In the case of a weak coupling, electronic devices
comprising a receiver and transmitter can become a resonator operating in the concurrence of
modes condition. Weak coupling between the lines produces a small difference between the
pairs of wave numbers /4 and 4, on one hand and wave numbers /4, and /_ on the other.

Some possible sources of coupling between the transmitter and receiver include the

following:
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Coupling of receiving and transmitting channels loaded on a common antenna.
Coupling of synchronization circuitry and automatic tuning circuitry of high
frequency paths. "

Coupling through control circuitry.

Coupling through the power supply circuits.

Coupling due to the parasitic capacitance and inductance between circuit elements.

N =

Nk W

The existence of a weak coupling due to any of above-mentioned coupling sources
may lead to the emergence of operation in the concurrence of modes condition. In view of
the above, it can be concluded that RF communications equipment can operate in the
concurrence of modes condition.

It is known that sources of parasitic oscillations in radio-frequency (RF)
communications equipment include fluctuation noise in the amplitude and phase of the
current flowing in active elements of the signal path of the communications equipment [5].
Correspondingly, the oscillation modes produced can result in accumulation of phase and
amplitude fluctuations. When the noise has a random character, the random variations of the
phase of the fluctuations of the current and voltage can violate the phase balance of the
parasitic oscillations. As a result, parasitic oscillation modes may not be formed. However,
when noise has a quasi-periodical character, the balance of phase can be completed, and
parasitic oscillation modes can be formed. This can lead to emergence of system operation in
the concurrence of modes condition.

In the range of medium and high frequencies, such as more than 300 KHz, fluctuation
noise is defined mainly by shot and thermal noise, which are kno% to have a random
character [6]. However, conventional filters can generally be used to suppress these medium
and high frequency components of noise.

At low frequencies, the main component of noise has an amplitude proportional to the

value of 1/ f ("1/f noise"), where f is frequency [6]. Other sources of noise, such as thermal

noise, may be neglected due to the dominance of 1/f noise in the low frequency range. For
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microchip based circuits, 1/ / noise is dominant at frequencies below 100 Hz [7]. In case of
low-noise transistors, 1/ f noise dominates below approximately 10 to 50 Hz [8]. It is

generally difficult to eliminate low-frequency noise because its leads to low-frequency
modulation of signals propagating in the various devices comprising the electronic
equipment.

Various transformations of signals can occur during normal operation of electronic
devices, such as communications equipment, which can result in random low-frequency noise
being converted into quasi-periodic components. These quasi-periodic components can
produce parasitic oscillation mode formation, which can lead to emergence of electronic
device operation in the concurrence of modes condition.

An amplifier is a necessary circuit element for any transmitter and most practical
receivers. For example, cellular telephones generally include a plurality of amplifiers. At
least one amplifier is provided in both the transmit and receive signal paths. In the case of
diversity circuitry, the receive path generally includes at least two amplifiers, at least one for
each diversity path.

In a first approximation, the wave numbers of oscillating modes are functions of the
transfer coefficient of the amplifier. Variation of the transfer coefficient can cause changes in
initial conditions for parasitic oscillations.

Accordingly, random variation of the transfer coefficient of an amplifier caﬁ be used
to violate the phase balance of parasitic oscillations. This can result in suppressing the
formation of parasitic oscillation modes.

The variation of the amplifier transfer coefficient over the whole operating frequency
range of the main low-frequency fluctuation in noise is desirable, low frequency noise "1/f" is
normally in the range of 100 Hz or less. One method for suppressing operation in the

concurrence of modes condition uses pulse-frequency modulation (PFM) of the transfer

10
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coefficient of the amplifier, where modulation is controlled by the generation and application
of random or pseudo-random numbers. These numbers can be provided by a suitable number
generator, such as a computer program. As used herein, the term "random number generator"
is any structure, such as a software routine, that can generate random or pseudo-random
numbers and the term "random number" includes pseudo-£andom numbers. Computer
programs are likely to generate pseudo-random numbers, not actually random numbers.

Pulse frequency modulation is a form of modulation. In pulse frequency modulation,
the pulse repetition rate, being defined as the number of pulses per unit time, is varied in
accordance with some characteristic of the modulating signal.

Figure 1 shows a simplified drawing of an amplifier 100 having consecutive

feedback, where the feedback signal is a voltage U 4, 110 connected in series to the
source 120 of the input signal U, =U,,. [9]. The unloaded open loop voltage gain of the
amplifier is equal to K, and is indicated by the triangle which represents the amplifier. The
input impedance of the amplifier is shown as z,,, 125 while the output impedance of the
amplifier is shown as z,,,, 130 with z; and z, being feedback impedances.

The voltage U 4, 110 is defined by the following expression based on the voltage -

divider rule:

Z

Ufeedback = Uout
Z; + Zy

The voltage U, at the amplifier symmation point X is equal to:
UE = _Uaut/ K U

Since Ur equals the sum of Ugegback and Uiy, the following equation results:

z
——+U,
)

Uy =U

oul

The gain of the circuitry with feedback, K ;.. » is equal to:

11
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Uau
K, ‘=

feedback =
Uin

1+ K,

Where 8=z /(z,+2,), B being the transfer ratio of the feedback circuitry.
5 | The multiplier K, is the feedback coupling loop gain (loop amplification). When

BK, >>1, than the gain of the circuit shown in FIG. 1 can be written as follows:

| z
K N —— = —[1 + —2)
Sfeedback
B 2
In the case of amplifiers having consecutive feedback, a method for suppressing

10 operation in the concurrence of modes can use PFM. The PFM can be controlled by a random

number generator applied to modulate the transfer ratio f of the feedback circuitry of the

amplifier.
At least two types of pulse-frequency modulation can be used with this method. A
first type of PFM comprises application of pulses of various duration, but having a constant
15 pulse duration ratio. The pulse duration ratio (PDR), which is sometimes referred to as the
relative pulse duration, can be defined as follows:
PDR= pulse period/pulse duration
For example, the PDR can be set equal to a constant (e.g. 2) with the pulse period and
pulse duration both being a function of the value of each random numbgr. A second type of
20  modulation comprises variation of pulse duration as a function of the random number, while
the pulse duration can be held constant. Either method can produce random in variation in
the frequency of the train of pulses (PFM).
Random pulses or other random alternating signals, for example a random sequence
of the wave packets can be used to open and close a switch, such as electronic switch S 250,

25  which can switch on additional impedance z,, parallel to z, for amplifier 200 shown in

12
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FIG. 2, or in parallel to z, for amplifier 300 shown in FIG. 3; The impedance elements can
be passive (e.g. resistors) or active (e.g. transistors), and be either linear or non-linear. In the
case that one or more impedance are non-linear elements, it is proper to speak of the transfer
ratio of the feedback network as being a transfer function. Regardless of the choice of
impedance elements, including one or more switched elements, random switching can result
in random variation of the transfer coefficient of the amplifier. Such a variation can result in
violation of the phase balance of parasitic oscillations. This can result in suppressing the
formation of parasitic oscillation modes and the desired suppression of operation of the
electronic system iﬁ the concurrence of mode condition.

Figure 4 s;hows the schematic of an amplifier 400 having parallel feedback, where the

feedback signal is a current, 1,4, » 410 is subject to the algebraic summation with the input

current 7, 420 at Uz 430 [9]. If the feedback signal 410 adds to the input signal 420 the

feedback is termed positive feedback, while if the feedback signal subtracts from the input
signal the feedback is termed negative feedback. The invention is applicable to both types of

feedback.

The unloaded open circuit voltage gain of the amplifier is X, and is shown by the
triangle shown in FIG. 4. The input impedance of the amplifier is shown as z,,,, and output
impedance of the amplifier is shownas z,,,, .

The feedback current Iz, 410 is defined as follows:

I

Sfeedback =

The input current I, 420 is defined by the expression:

_UVu=Us

4

I

in

13
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The voltage Uy, at the summation point ¥ is equal to:
UE = Uaul / KU

The gain of the circuitry with the parallel feedback, K 4,5, » 1S equal to:

K - Ky )
Jfeedback
1+ K, \ 2z, +2z,
Where 3 =z,/(z, +z,) is the transfer ratio of the feedback circuit.
When K, >>1, than the gain of the circuitry with the parallel feedback can be

10  expressed in the following form:

K ~ _i{ % j 1
feedback = -
plz +2, Z,

For amplifiers having parallel feedback, the method of suppression of an operation in
the concurrence of modes conditions can be analogous to the method for suppressing the
15  same for a circuit having consecutive feedback. The PFM modulation can be controlled by a
generator of random numbers which is applied, preferably through use of a switch, to
modulate the transfer ratio B of the feedback circuitry of the amplifier.
Random pulses, or other random alternating signals, can be used to periodically open
and close a switch, such as electronic switch § 250, which can switch on and off one or more

20  additional impedance elements, such as z,,, in parallel to z, 520 in the amplifier 500 shown

in FIG. 5, or in parallel to z, 620 in the amplifier 600 shown in FIG. 6. Switching the
additional impedance in and out of the feedback circuit can produce a corresponding
variation in the transfer ratio of the feedback circuitry of the amplifier. Such a variation can
result in violation of the phase balance of parasitic oscillations. This can result in suppressing
25  the formation of parasitic oscillation modes and suppression of operation in the concurrence

of modes.

14
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Modulation depth should generally be selected mindful of the stability of the amplifier
and the permitted signal distortion specified for the amplifier. Appropriate selection of
modulation depth ensures that the invention does not significantly affect performance of the
amplifier and the associated system as a whole. A nominal transfer ratio variation resulting

5  from the modulation is generally from 0.5 to 5%. The frequency of modulation is generally
selected in the normal range of 1/f noise, typically being in the range from approximately 10

Hz to approximately 100 Hz.

EXAMPLE
10 Figure 7 shows PFM of the transfer ratio of the feedback circuit of an operational
amplifier 700. The inverting input of the amplifier is connected through a switch S 250,

which is preferably an electronic switch S, and in parallel to the impedance z; 710. When

switch S 250 is closed, impedance z_ , 720 is added in parallel to z; 710. A generator of

mod

random numbers 740 controls the dynamic operation of switch S 250.

15 The gain of the amplifier is defined by the impedances z 710, z, 730 and z, 720.

When switch S 250 is open, the gain of the amplifier is equal to:

) z
Gain=1+=2
2y

When switch S is closed, the gain of the amplifier is equal to:
20

Gain — 1 + ZZ(ZI + Zmod)
' ZIZ

mod

For example, if z, =z, =10 kQ and z =100 Q, when switch §' is open, the closed

loop gain of the amplifier is equal to 101. When switch S is closed, the gain of the amplifier

becomes 102.

15
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Pulse-frequency modulation (PFM) of the transfer ratio or transfer functioﬁ of
feedback circuitry can be realized at least two distinct ways. Both methods vary the pulse
repetition frequency of the pulses which are applied to switch S.

In a first method, a generator of random numbers produces a sequence of random

5  numbers. Each random number corresponds a pulse of a certain duration. As shown in FIG.
8, larger random numbers have correspondingly longer pulse durations. The respective
pulses shown have a constant pulse duration ratio of 2. However, the value of the pulse
duration ratio can be other than 2. For example, 2.1,2.3, 2.4, 2.5, 2.6 or 3. \

The random pulses periodically open and close electronic switch S'. As a result, the

10  gain of the amplifier is randomly varied between a gain of 101 and 102 as shown in FIG. 8.
This modulation corresponds to a modulation depth value of approximately 1%.

In a second method, a generator of the random numbers again provides a stream of
random numbers which are applied to an electronic switch which changes a transfer rgtio ofa
feedback network provided across an amplifier. Each random number value corresponds a

15  certain pulse duration. As shown in FIG. 9, larger values of random numbers correspond to
longer pulse durations. Although not shown, larger values of random numbers could
correspond to shorter pulse durations and smaller random number values to longer pulse
durations, or other relationship, provided pulses having random pulse frequencies result.

The pulses periodically open and close the electronic switch S . As a result, the

20  transfer ratio of the amplifier is varied between the values of gain of 101 and 102. This case
also corresponds to a depth of the pulse-frequency modulation of approximately 1%.

While the preferred eﬁbodiments of the invention have been illustrated and described,
it will be clear that the invention is not so limited. Numerous modifications, changes,
variations, substitutions and equivalents will occur to those skilled in the art without

25  departing from the spirit and scope of the present invention as described in the claims.

16



10

15

20

25

WO 03/044971 PCT/US02/36047

References cited:

. L.A. Bessonov, Theoretical basics of electrical engineering. Electric circuits:

Textbook. 10th edition, Moscow, Gardariki, 2000, 638 p.

. Patent Application No. 10/040,598 filed on Novémber 9,2001 by A. Maksimov, P.

Novak, entitled "Method and apparatus for excitation of chemical bonds."

. Patent Application No. 10/040,753 filed on November 9, 2001 by A. Maksimov, P.

Novak, entitled "Current conducting part of power transmission line."

. L.A. Vainstein, Electromagnetic waves, 2d edition, Moscow, Radio I Sviaz, 1988,

440p.

. Physical Encyclopedic Dictionary, Chief Ed. A.M. Prokhorov, Moscow, Soviet

Encyclopedia, 1983, 928p.

. A. Van Der Ziel, Noise (Soﬁrces, Description, Measurements), editor,

A X Naryshkin, Moscow, "Soviet Radio", 1973, 228p.

. V.Zhalud, V.N. Kuleshov, Noises in semiconductor devices, Joint Soviet—Chech.

Edition, Moscow, "Soviet Radio”, 1977, 416p.

. V.E. Yanmyi, Research of the flicker noise in the high frequency transistors.

Proceedings of the Leningrad Polytechnic Institute, number 290, 1967, p.p. 62-64

. M.V. Galperin, Practical circuitry technology in the industrial automatics. Moscow,

Energoatomizdat, 1987, 320p.

17



WO 03/044971 PCT/US02/36047

CLAIMS

We claim:

L. A method for suppressing electronic equipment operation in the concurrence
of modes condition, said equipment having at least one amplification device, said method
comprising the step of:

applying a random modulating signal to at least one node of said amplification device,

wherein a transfer ratio or transfer function of said amplification device is modulated.

2. The method of claim 1, wherein said modulating signal is applied to a
feedback circuit in said alnpiiﬁcation device, said modulating signal varying a transfer ratio

or transfer function of said feedback circuit.

3. The method of claim 2, wherein application of said modulating signal

comprises negative feedback.

4, The method of claim 2, wherein application of said modulating signal

comprises positive feedback.

5. The method of claim 1, wherein said modulation comprises pulse-frequency
modulation.
6. The method of claim 5, wherein said pulse frequency modulation modulating

signal provides a constant pulse duration ratio.
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7. The method of claim 5, wherein said pulse frequency modulation modulating

signal has a constant pulse duration.

8. The method of claim 2, where said applying step comprises generating random
numbers, representing said random numbers as a series of pulses and applying said pulses to

at least one electronic switch.

9. The method of claim 8, further comprising the step of switching connection of

an impedance element within said feedback circuit.

10.  An electronic apparatus adapted to suppress operation in the concurrence of
modes condition, said apparatus having at least one amplifier, comprising:

structure for generating a sequence of random numbers;

a device for converting said sequence of random numbers into a random modulating
signal; and

structure for applying said random modulating signal to said amplifier, wherein a

transfer ratio or transfer function of said amplifier is modulated.

11. The apparatus of claim 10, wherein said random modulating signal is pulse

frequency modulated.

12.  The apparatus of claim 11, wherein said pulse frequency modulated signal has

a constant pulse duration ratio.
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13.  The apparatus of claim 11, wherein said pulse frequency modulated signal has

a constant pulse duration.

14. The apparatus of claim 10, further comprising at least one electronic switch,

wherein said random modulating signal is applied to said switch.

15, The apparatus of claim 10, wherein said amplifier further comprises a
feedback circuit having at least one switch and at least one impedance element controlled by
said switch, wherein application of said modulating signal to said switch controls connection

of said switchable impedance element across at least one node of said amplifier.

16. A hand held communications device adapted to suppress operation in the
concurrence of modes cbndition, said device having at least one amplifier, comprising:

structure for generating a sequence of random numbers;

a device for converting said sequence of random numbers into a random modulating
signal; and

structure for applying said random modulating signal to said amplifier, wherein a

transfer ratio or transfer function of said amplifier is modulated.

17.  The communications device of claim 16, wherein said modulating signal is

pulse frequency modulated.

18.  The communications device of claim 17, wherein said pulse frequency

modulated signal has a constant pulse duration ratio.
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19.  The communications device of claim 17, wherein said pulse fréquency

modulated signal has a constant pulse duration.

20.  The communications device of claim 16, wherein said amplifier further
comprises a feedback circuit having at least one switch and at least one impedance element
controlled by said switch, wherein application of said modulating signal to said switch
controls connection of said switchable impedance element across at least one node of said

amplifier.

21.  The communications device of claim 20, wherein said device comprises a

cellular phone.
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