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odiments, the RFID card 120 is a miniSD card and the

e apecific embodimant of the amsl inductive element within the appsren

i sensing element 350 is
of the

smail sensing elemesnt 350 can be made very small. For exampls, in some

ainerf w
eferance 1o FiiG,

:sma!! enough 1 be compietely o spparent size of the minis

memory card is 3s described below w

, the r-':e-mory-:aru centrefzr 340 and The smart card controfier 330 s implemented in many different ways. For examiple, in 34
ntg, the varicus components can be implemented as individual integrate
companents may be implemented as s seftwsre, or a combination of

in various embedim of the invent

these embaoddirn

aome embadiments, vaii

tegrated circuit. Also by way of examp
rdware and softwara. In some ambodiments, REID card 300 can incliide 3 mic
er embodirnents, RRID card 300 can nclude m

iurality of procegsers.

drocesson and the oo ponents can b

0

implernented a5 a saftware moduls

aning on

=

s, ar:fj the components can be implemented as software modules that are

fe proce

rated sensing elems

card 302 represents a por

ranm of 3 m(:n':c.-ry card compstible RFID card with integ
ude.':: a ho\_ interface 310, 3 memory card contreller 343, a memoery 363, 3 smart card ¢
e 10 FiG. 3A. The RAD card 302 is capabls of co
ry card slo plement extended inputse

Figure 38 shows a blc- kd

v:-xsmpiv:-, an-:i not by wav of iim giment, the RFID card 302 can operate in any S memory card shod witheut the need for a sec

{5310} mermory card slot

for 340, In these ar

i the particular embadiment represented by FIG. 28 smarteard oo 230 red rom mernory asrd cont

VeSS poweal

centrelier

ovide the smart card controfier 330. The powsr is 0 can apply and/or remeve powe

ugh the host interface, For example, the memary contrelier 3

controlier 340 ¢an ty controlied. The memary

asn receive a hidden command 1o reset \he

i

card controlie

e3ponse 16 commands received U
smairt card contrelier 330 by re-starting 1 h power cycling.

=lements. The RFID carg 120 is disstayed in an apparent size of an SU card,

Figure 4 shows p”x-'\t-'\ of a memary card compatible RRID card with integr:

2

RED card 120 includes sn elecironic contact 122, a memory card controfier 240, a smart card controller 330 a

> prasent inventio

a oot 437, all of which are fied 1o the circuit board 402

Wi

= smali gensing element can be

5 small inductive element 336 {Fig. 3). Ascanbes n the phote,

magnetic oo

assermbled into the over mermory card The s nrsH inductive component does not provide power T the smiart card cont G, g0 itis pot necassary to

make the size larger forthi

Figure 5 shows the datz portion of 8 memory cart write command. Inciuder are hiciden s bar 520, password feld B30, device iD 332,
commantd index 540 a delen command relsted mates nthe example of Fig. 8 512 bytes, which [s not a imitation of the

rumbers can be included in the writ fany length.

ores=nt invention. Anv numbe command, and it

7 length can be used hereln wit

Hg recognized a5 a hidden comman

ot departing from

i the example of Figure 5, the nidden command data vaiue is 259 bits in length, sithough
MEMANY wiile comman
ata valuel, the comman
zod 16 asseci

fhen a write

command rata value 510 is used o
rst 254 bite {which
1, a hid

ion, in some embediments, the |

e

idder comma

is

[
@

ognized as a command 1o be convs
elaed o

cemmand receives a materia! owned by
o the smart card contreller. 45 do
dentify the memory wiite command ag 2 hid

dden command data value

cden command ar etherwise un

iden cammand.

x atch the hidden command data
reated 35 i we

slate the hidden command,

irst 286 bits de na
the dats coiimn The bit
d te fur

fields are more important. For

zxample, if th
), than the remaini
i, the remaining fie

when the memory is written as a hidden command, the rem
vatue {or if the write address does not mateh the hidden command address value, or o
general memory write cony

i

ely, when the memory write iz a hidden comi e

sassword field 530 and device ID 532, In
ek 540, and the

e hidden command data vaiue 310, status bar 520, and, if possible, t
N cornmand, the mamoery card centrolier 340 forws

oHler 340 (Figs. 3 and 4} verifie
cornmand is recognized

Memory card oo
sarne embodirs

e, s a his s The passwo

nemory card centreller 340 can take action directly based o

& gmait card controller 330. v o

ssociated materisl 530 1w

b

and. For examile, s nar 520 can inciuds one or m
cosrd o retunn data in response 10 the hiddern commi
rward the password, device ex, and rel
i controfler 340 may, in the event that the smarn
and relsted
T oard

sina

B, eommand

by way of ax

™ return sny dats 16 the host, Als
is expe- ted to provide dsts to transmit data o the host in regponse to 2 mamary card read ¢ nmamj. forward the psssword, device 1D, command ind
'oliowed by a memaory card readt command can o used to provide a read” function 1o
o Fig 8.

arriplde, when the status bar 320 indicates a read, the mamory ¢

S A GO

inaticn of a memaery card w

feris further desoribed below with »

The rea ranoe

o oper

e embodiments, each hidden command

&

The password field 533 includes a password 1o aliow the smsrt card contreller 330 1o suthenticats the token with the ha

inciudes a passwerd. Each time the passwaord, device 1D, command indey, and related data are -:c-mrerted o the smart card contrelsr, the password is checked te

suthentics & {oken with the host,

_The dev:ce 1D can be checked by the smart card contraller te ensure that the foken is inserted |
s=ntion use device D3 to enferce a unigue hest/card nain while other embadiments allow

Device (D 832 unig identifies the host {
the host side to whict

asrd controller

sile computing
it ig authenticated. Some embadiments of

he smart be gocassed by any host

wnds s i

ted onby ¥

s canfigured on them, Any
ted material 550 can be used for

The command index 543 id
numper of bits can be configured o the ¢co
ous types of

s the type of hidden command.
and index 540 witheut departing from the sccp-‘ of the inventicn. Hidren ¢«
fleremily. Any nu

e nuimber of possible hidden co

Lits ¢ @ used o

nads And use |

sied the da

v card aicess command may

content or number of fields within @ memacry card aocess commaned.

Wt inventicn. I scme embodiments, method 560
L methad 60

an be used by 3 moblle computing

Figure & shows a flow chart in aceordance with various smbodim

5 of the pres

yverd by a mobile computing device
s within method 620 ¢

i portions there:
ted. Th
& aations |

device W communicate with an RFID card within @ memory card sict. i some ermbodime 8 [t
aving a as, method 609, or porticns thare

in the arder pre

S

v

1§ a0

» ambod

mory card skat, wi

vied, in & different order, or cane v. Sl further, in some ermbordiny e jgnored from

0 the

o from an REID card within @ mamory card slot. The data pattern correspont
the m

The method 800 begl
Y comnmand dats value, and

ns at 510 where 3 data pattern and an address value are re
ands o the hidden com,

o data

address valua ¢o seme embodim evice onfy receives
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value, while in ot

= action of 610 cecurs opce when the RFID card is fir

embediments

o c<~r..rr:and. in
>3 may occur

never the mobile device estsbii
still further embodime

ngerted into the memory card
ather embediments, sach

action of 510 wil

periadicatly. Whenever action 510 occurs, the data patterns may be the same or different, and the address valuss may be the same or diff,

AL 620, the data field of the memory card sccess comimanid i popuiated by the data pattem so that the command is converted 1o the smart card on the RED card. For

sxample, the data pattem «© e data field as a hidden command materis! value 310 {Fig. 5.

an be writien to th

AT 530, one of the address fields of the me  the address yalue o further cause the command 1o be converied 1o the smart card

controlier In some embed

wy card access command is filled wi
iments, the prasence of the hidden command s representad by the data pattern slune or

nerts, onfy ane of 820 or 630 is uged, In these embodi

ny the address valie alo

foh
as s command index 5

cf mai rtax..mq frower i

At 540, the data field of the memery card access command is d string to specify purposes other @
the smart card controlier,

ion that the RFID «

fnan memaory card aocess. For exampie, a

cormmand siring can be written 1o the data colur s command can be used for any purpose, For example, ane

dden commants may have the sole pu

g w
den command

AL 65, the data field of the memery card access command s fill i+ a password to authenticate access to the RFID card couplad to the memory card sict, In some

ermbodiments, a password is included in the data field of each hid nather embediments, s password is only included at the beginning of an exa

HETIVCR

d Fib cand

s sent to the For exa

A 550, a memaory card acoess com

T

slug le, a mobile computing devic Q, Figures 1, 2} can ser
dplugt le, 3 mobile computing device {110 jreg 1, 23 can send

ory G

ar ory card access command fo an RFID card in the memory card stot (112, Figures 1, 23 {120, first, third, 4 nicture). The RRID card includes a memory card contralier
{240, Figure 3) to canvart commsnds based on the data fields fllad od 600,

7 shaws a flow chart cordance with varicus embed Hon I some er

s of the present inve ments, methed 708 can be used by an REID card within g

'8 mernary card compatible REID card, andin

memary gard stot, in so

s embodiments, method 700 or po

e emnadinents, method 780, or particns therect, is performed by a memory card controlier withi
£ iUis executed by the software, The various actions thod 700 can be perfermed i
¢ from methed 700,

& order presented, ins

ent order, Or CCno y. 3till further, in some embodiments, some of i

rrethod 700 begins at 710 with a memary card acesss command received frorm a mebile computing device vis a host interface ion of 710 corrasponds 16 an

card within the memory card slot of the mobile compuiing device that receives a mermary card access command,

neuld be converied e s

A 720, the memary card controlier of 3 thie crit the memory card 2ceess command 10+ a8z command

stonthe RED ©

£ MEeMaiy £ara

srnait card controlier reside rd. The ¢ n can be one or bath of a hidden com alue o a hidden com

© 780, 2 hid

criterion match

ase it 1750,

& shiows a flow chart showing various embodimer
ig, the method

within the REID card, w
tons in n‘emod 800 can

within a memaory card sich in some ambodin

iy 3 memory card con

(et H

=mbodime frware car

3, the method 83’3, or pert herect, is performed oy @

vent ol G Coneur Sulf further, in some embediments, somes of the &

a memory card ace
d. the process contii

methed 303 beging al 810 wi
ined te be a hidden o

540, otherwise, it

At 840, the hidden carm converted to the smart card cartroller. If the hidden con dis | e zead" 3t 850, the handier cont a1 360; otharwise,

hidden command handier is considered vomplete. At 868, the memory card contre
card read command is received | mobile computing device. At 530, non

e smait card centreller, and at 870, the me

g device.

a mobile computing device can parform reading frorm a srart card contrelier within a mernory eard compatibls REID card, The mobite

a8 5 memery card write command with 3 hidden command, The Hdden command has a gtatus fisld indicat
mamery card read command. The handier in the card rec

the read, and then the mobile
-ad, and then passes the daia back to

the hidden command, recognizes it as 3 re

the --movie QG device inresponse 1o subsequent marmaory card read commar:ds.

s 0 s0Me eme
i O s & smait card contx

Figure 2 shows a flow chart showing varjous embadiments in accords
within a memery card siot. in some embodiments, the method 930, or por

embadiments, the method 89

fiments, method 805 can be usad by an RFID card
rwithin the RFID card, while in other

s be perfonmed in the order presenterd, in

L or poriions thereod s performed by 4 software caried oul. The various actions in methad 91

it order, or con Stilt further, in some embed! me cf the acticns listed in FIG, 2 are mathed @

J

T ACOe8s OO0

nd fromthe hig commanidd o

a ool

i

AN

method G600 beging at 310 with a smart ca
commanid received by the rr‘-errmry osrd controler, AT 950, the

rresponds to 8 nidden

@ command is 2 "dumimy® commsnd that is primarily used o maintain
ored at $60.

power to th L the smart card fung > exsguted &t 630, 5o, the command is ign

method 600 ¢
rernoverd T gave powar,
effort petweer

ted b

o slot within

Thin t

card compatible REID card v memary card siot to remain powerad while the memory «

Heir

isis o constuet a hidden commsnd for the sciiware within the memory card access command, which will hide the command. A

arative

s te the smart car r and the smart card ©

ceo the memaory card controller that switeh

or that ignores the command. According

by aliowing the use

it the R s smart osrd controtler, ther

ihe embodiment represe

Figure 34, the manner in which power tslso provides power 1ot

a small inductive device, as shown in Figures 3 and &

s embodiments of the present tion. in some

odiments, method 1000 can be used by an RFID card wits

: Nxeﬂ*od 300, o portia
1% performed by & sof
diments, scme of the 3

neref, s performed by 5 rmemaory card controlier within the RF1D carrd, while in other
tware carmied out, g actions in method 200 can be performed in the order

AL ]

pregented, in

ions fisted in FIG. 10 are ignored from gt

rmethod 1099 beging at 1010 with a memaory card controfiern:
determines that the hidden command is abeut W be converted te the smart card

converted, th 1 controiler doas riot convert the commarnd; howaver, 31 1040 the mermiory eard controlier can :ake othar 3 ddddan

roller, Alsa as 80 exs
power transfer tot

command, For ¢
suert are

the memory cand controlfer can mod
art card cor or. Stitas ane

ignal provided to the smart card cor
ple, the memaory card contratler can modify

WIS Memaery card con

art card contr
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in 8 particular embodime

ory card controlfer can medity the power trans the smart card centrelier, Power transfer can be madified oy means of remeving

power applying power, cireuiating power, and the fike

y card

r1 between the host
ed by i piv-rq 23 it command t~ the RFID
uously supplied 1o the mermary card gloy, & hidden command can be used 1o enshble the memory

sitaborative

controliar wi ory card slot can be main

card, as describe
card controlier to medify,

G, \'\.’% a0 poawer is Co
Q the smart esrd o omro!l»

ol pow

Medit Tthe powerte the smartcard o hew that the card is

tions to power deiivery may aliow for additional security features. For exa

inactive, and thes the inferfor resder can be prevented from unnecessary e s IS 100 small o provide i the srmart card

i pow

controfier, | o properfy operate the card ing function, itis necessary To cota card controller or from the host

a methed of authenticating a maobile computing devies to one of rory card compatisie R

se, AL T2, the received activation cod
card receives a password frem the mobil: computing devie e password in the
160 the RFID card determines if the number of allowed wists has excesdad Gver, If the

terd 2t 1179, and i the nui

ation code is received st the REID card Fram the mebile computing devis
stored in & |1 the activation code matches, then at 1140 the RF
REID card 3t 1150 for fater use. if the activation code does not mazch, ther
heen exceeded, then the RFID card jssue

is compared 0 the ¢ode

number of alfowable attempts sonta aer of alfowable attempis has not been exceeded, then

he method will repeat the atternst untii the number of atfowable sitempts has heen exceedad

Method 1108 can i
uated code can be orovid

stiwution. A user-

e RFID card can be a mebile payment card issusd by a financiaii

sied 16 & usern For axample

When the user sucoess activation cuds, the user

ied with 2 set of passwerds that will be
stored for use in future
tons

11100, For exarmint ci non-memaory fung

in scme embadimeants, muitiple non-mamery functions within the RFID card are identified rach of a plurall

e 3 diff

may have a stored activation each funciion has been activated separately. Each of the separately activated fur T password, or the

share 8 password,

ofili

v of functions may

vhile the invention has been described with resnect 10 the embodiments of the embodiments of the present invention, itis understood that the inventic
:of and changed as can be readily understooad by 1 reut departing from the spivit and scope of the invention. Such
rope of the appended claims.

1Ay e

skilied inthe »

v
considered 1o fai invention and 1

iations

Min the scope ©

110 Maobile computing rdevice

nernory asrd
120--RFID card
122--Electronic contact
210 processor

220 mmemary
230-wWireless RE Sircuit
Z40--Apntenna

Fi0--Host i

riace

330--8mart Qard Controlier

- ROGra ¢

Moy

334--Ante

Z40- Memory © rroier

242--Communication bus

A02--Olreuit board

450 Magnetic core

= ool

=3

ite Smali RFID card; Figure 2 shows a niock diagram of 3 computing device;
shows 2 Dlock disgram of a mermory esrd compatibie BRID card with integrated sensing slements, Figure 4 shows g memary card rated sensing
satipie RFID card; Figure 8 shows the dats pf):’iif)n cf a memory write commandd =9 6-17 show a fiow chart of a method in accordance

igure

»ler“ex Photograph of cum

with various embodiments of the present invention, and Figure 12 shows T

sring; and Fig

ogationint

over time by rectifying the voltage induced inthe loop 3 srinr art RRIDs in a

implemented.
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oroviding i onal awa

phonas, and provi
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ing services, .. shorom
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ng tc the notific . The current on the
et e e, [Embodiment Kef

MEMOTY caid COY‘U‘OE system 1 of the present invention. As Sho»’v"} B FIG T, the memory card oo

& power sig
gt Fig b Fig
yatem s coup

wrnatic view showing sn embod

o a computer system 102 and inciu

cuit 115, wharein ol device 105 I8 connected i

(5 at feast one shot 110 andd an axternst

o {e provide 5 powar
signai, and memory card cor
3 spur

ory osrid
cuit 120, at
Uit and one

ot device 1 (5 1323424
35, Forthe gake of ax

ong adjus-:me:u £ wing ¢
= memery card ¢o
tation of the prasert iny:
gte at the

the

G. 1 without affecting
v of detection gire

he technical content disclosed in the present invention, However, |
its, and 8 plurality of adiustrment ¢ire

 pura
embodime

may aiss he

w
a

0t s sgsumaedd that the internal circuit of the memory © o the maemory card in the slot ne

s corvertad i

on circuit 128 is used 1e switch memoery card control
the power supply reguired for the

internal power of the memory card com-ol Gevice
having 5
mamary car

cample, converting ternal power supply
device 1% and the

ol he oparation of the memaory card conirol device 105,

intc a power supply having 3.3 ... *‘vc-!ts} The converted power
s the i

oply is transmitted e the internal circu

memaery card ¢o

is uged 1w
= external ambie

ioh no by the intarnal pow
swer signal Eme -:11’

5, and the e

€2 ig toc {srge, or when
will be generated and o0

Whaer the operating s

The row Bus {72 stores the not
i the adi
DOWED SCUF

ating range, a notificatio

el gr‘.al

ment cireuit 13 O to cor
gnal does not b
of an embodiment of the dete,
ludes a comparator COM, a Transistor Qi, and a reference
-qurrant, The scures and the gate vc.-ltag(—: of

35, and the control ¢ir gmite the no

st the memory card}

pewer, Control means te

ding te the inform
ange. Please refer 1o FiG 2, which is @ schematic diagr

Uit 125 and the

sign di e fai Qs of the predetermined operatin

adjusting cirouit 130 showr in FiG. 1 of the presentinven
urce, and the adiuy i1 130 inciude

cn. As shown in FIG. 2, the detecting circuit 125 inc
refarence current ¢

current e ilis g

NG Cif
tor G ave alse 3 fixed voltage. Therefere, referring to it
nined The ref
r1. the power supply VDD shown in Fi
ignat Scut {that is, the veltage level v of the invertin
vel of the comparator CORMF wi
tion of the trsnsis

Cid
decorated as a curent and the non

rave a predet wi H Lw used as

addini

ref, and the cutput

power supniy n

G 2 I8 the conversion shown in Fig. 1 converted power supply provided & o) it

the voltage level of the o tterminal

I

Phe maintained 8t a low logh
33} The resistance vahie can be regsrded as -"s,(ed if the

clavel conversely, since the ga-ﬂ ¥ olrrﬂe of i

ge level V is less than the referent

The 3amt has value, that is, the amaunt of current fio is tirne, Therefore,

a large cur The ::;lo: 110 hecomes large at t
tevel, And the notifivation

oft' and sincs the transistor

sge Vred, the comparator COMP cutputs the notifi
42 to raise the criq wad v \!taqc fevel ‘5o

on signal Su havmq a high logi

2 will be turned

ugh the tansis
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aflows 3 smali current te nass and thus sffactively ountefc flowing through the sict 11 8, in other words, when an overcurrent condition moours fis

"

neistors Qf, G2 are turmed of ). And (when t timne there g siilf a current on the trangision Q% or a predetermined current 1o provide 182

rar
10 sothattherr
memery card in the slot 110 operate at different aperating voliages, the voitage comve

when i
ihe memary card in the shat 1

ed o} At thi

that the internal cire

i1 be accessed. In another embodiment Agsumi

EmOTy G can s uit of the memory card conirel

davice 108 and th

fon circult 120 is oniy used To canvert the external power

ternai circuit of the device 05 (for exa

e memory card control device 105 into & memory card control. The power supply requ

spdy having 3.3 volte}, and the adiustment ciroul the

13is xmp!emsr‘.ted by 3 power &
rad by the memory card in the slot 110 Jor example,
30 is For the power sit
ng the maximurm current flowing theo
@ Furthermore, in addition o detecting the current fliowing threugh the power signal ling
ot turning off the pow

oy provided by 14
CWET BLpply havmg 3.3 vilts into a power supply hay
ly urrent amcurnt can be adi ceording e the notift
cope of the present inventis

> pOWer red

nis time, 8
al 1o achieve the purpose of fi

ce the adj

the slot 11k thisva
memary aard of the sim 11 armaor can he protected frarm damage by detecting the a mparaiure state and
mof an embodiment of the det G civouit 3 for detec an s 2 weratiire state of the present inven

is a schamatic diag
1, the detecting circult 300 And the ad nE cirgui awWn 0 FIG. 2 { iz compesad of a piurality of transisiars

can be a

=mbodime ase of

ing the amount of current Rowing into ent chrcuit is also eved by 5 power supply

oy limiting the mavimum amount of current suppiied to fimit the amoeunt of current r":c» fing U‘rcug-- the sockel 110, which g also within the scope of the present

reuit 300 includes a volt it hs temperature nagative phase, & shutdown va

inventicn. &5 shown in FIG. 3, the datactin

e!anon alpciric | JFH“T’-‘UHQ Lnit g, md acomparater (,uMP' i which ater

ature iz negatively correiated. The
rature positive paste voliage
is pogiively <;orre!aied with the temmperature. Forex
d base} corresponding te a negative correlation with tempers
and 3 voltage vaiue corresponding 1c 4 ral voltage positively
age %, the
nversaly, when operating a1 s high i ) e, the 4 N Iampe
it the termperatun

i@ Transistor itself and t the dish, and th

ple, inth

@'

@ in emitier junction voltage Je, emit
(4} The voltage is taken as the voltage Vi,
en operating atl 3 lower ambie

2 pipolar junction trsn sigtor (BipOlar junctiQnT
can be used. ¢ The voitage diffen

ra between

temnperatune is used as the v

Ut of the comparator COME will rema
ad ternper
the temperature (that is, the nigherthe t
ftage Vi) so that the electric voltage V2 will he greater o

T aicw logic leve
Ge)

snid the electroacoustic Viiy

axceads - the predetermi

e et due 1o alectricity The

atier the veltags yalue of the

ively correlate "th<~ Vi ltaoe vaiue of the valtage V2 -

ranor GO the notification sgxoi Sehsving &

a1 the Sonts

rrant Howing th 1 11 1e fali within s

adjustment

off the power

v : deiec-_:nq cireuft & can alsi
arature} ic be cor“pave:i with @ temperature coeff

when the te rature costficient related voi age is

vaitage that does not substantizlly change with

is ssue ure- o.o\e\.refl sndsuch g

ge, & notl
23424 In addition, the horse has solved the
Y Calses the conventional overe

tween the mamery card coi
chanism 1o not

mierrantion of
the abave

{gystem and the elect
wblern by the o

he user of the

aon mecha

al cireuit 3138,

s 5 specific a
dicde (LED) display or s

: "T!"Y“Cr"j card cor gyaterr 100 can set 3 warning in the exiey

ouit 135, Fore

signal st in the control

mpie, the slert device can be vmpieman:ed v using 3 :1gh: erni

mer embodiment, |

e connection mechanism betwesn the memary csrd controt device

GF ITEITUDTS 13ar whether the cu

mory card is i is placed in the wrang slot 'At this time' because the

pes of bus barg, and (s no

128inihe

) be connacted by othe

S :he notxﬁca‘rm:’ T35 canseta Thﬂ software wr.aﬂe ’fa i examnple, writes the specific soffware varlabie into & pradeterminedd

registery and sends an interrynt signat to inform the computer system 102, and the application in the con
data con c software variables can inform the us y card has bes
nent of the protection met

oiaced in

sthod of the present invention is appiied o am d control ¢

Fig), and itis noted that the steps of the profection method of the present inv
arder of orotection methad of the present inve

Q0

an embod vice {for

example, a memory card control devi
ially cbtained underthe s
ihe following sie -« Step 400 Start. St
ange. if vas, go e ¢
i@ exceeds a silent lemperal

nacessary 1 A follow the axecit

Z - - Current st

e onthe powe

gnalfine. 5 04, Tear off whether the current state on the power su

over the opera 1G; otharwise, go to step 406, 8t Datermine wh

ves, 4o 1o step 410, otherwise, go back 10 step 4 -132 s

i be shie 10 easlly understand the operation of each n Fig. 4, and the
invention, snd all scale changes and mod fioations made |
3
1. Fig. 2 is 8 schematic view showing an embedi
chematic diagram of an embodi of a detection ¢
s flow chart of an ermbodimenti o protec
05 Memary card control device 190 Sict 115 External circuit
fion circuit 305 Temperat

description is anly the preferred embodiment of the preser accordance with the stope of the present
n sh
system of the present inve

invention. 1323424 FIG. 31

utd be withir entiv

scopa of the present impli

drawingsi i heh‘?ﬂf diagramn of a memcw card ¢

S

s mathod of the present invention, IMsin compon

120 Yoltage conversicn circult 1"" Detection circuit 136 Adjustment
1310 temperature positive corelaticn vollage gene -early 315 voltage gene

nagative correlation voltage genaration

Priority date  Publicaticn date  Assignes Title
1884-12-15 1996-07-18 Mechanism and methad for cont

input/output device

200112

T
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20030214
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he present
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P
3
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soope of

nd the computer systermn 1002 is not etroneous

oy card controb device 1

] ﬂow hart of

o the
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shove
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™
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Card type storage devics, adapter for the sams, and host device

Abstract

<P-PROBLEM TO BE 3DLVED: To previde 3 card tyne sterage device that can be appropriately
powered from a:x"‘-:yue of host device, and an adapter an
stor (RIRE
Antenna

g host dey il can he the
TION: Power terminals PW1 and PW2 are powered by the

AMNT? ave connectad 16 an antenna for contay

3 Commun

digposed in the host device to receive 3 si s @ wireless

ation civcuit T4 is included in the
Uit 4

the

communization function and an i card function. A power ge
conwol cir
iz included in

power from the power generatios

to generate power in response 1o the signal from the antenna, & swich ¢ir

cirguit 14 to switeh the pow,

= contrel upplizct to t

images {7}

20041215

2004-12-15

2006-08-29

Status

Classifications

B the carrier

Extemnal links:

1. Apower supply termingt for receiving puwer s
cted ¢ @ non-contac

device;

 antenna provided in the nost device ar
Acontrol ciroult having @ wireless communicatian function and an 1C card function,

A power = centrel circult for gererating s powsr supply in v a signal frem the antenns;

A gard-shaped storage davice comprising: a power supply included in the controd circuit and supplisd to the power supply terminal and a ¢

An antenna tarminat conne

nok receiving a signal from the

circuit inchide

ply Generat

rswitching a
nowsr supply from the i

swer aupply generat

hoh 2. The card-ie meman arding to ol aland g

1 the power scur

"

I 2. The card sworage device scoording o clairm 1 wherein the sw 1} sndd power

suppli=t from the power ger and from the host device.

sration circuit in respens

0@ ooy

£
-

L nOn-cantact communication antenns;
power supply circult Tor gen
A carddike shape having a power gl
frem the antenns, and a switching circu
can be mounted with 4 storage device and to

T

ireait that has a wireless communicstion function and an

2 card funetion and generates a power acoording to s signal

itches betwesn =neraticn o ir

the poswer from the power

chthe antenna and the cacrd-gt s are connecterd when mounied,

perd storage o
A host device comprizing: 3 host control unit that generates a command for contrelling the swilching cire

5 A aOn-Caniact commy
A powser supply circuit for gen ng power,

A cardike ng a power ge

frem the antenns, and 4 switching cireu

ication antenna;

itthathas a wirele funciicn and g

ape i

atas a pows

st switches between the i the power generation circuit snd the pawer from the power

can be mounted with 3 acted when mouned,

rage devics and 16 wi orage device are oo

y The power supely cin

A host device i when the

the power

cprising. § ing off power

card-fike storage device is operated by power

ration circuit.

8. Acardshaped budy,

A nen-contast cormrmunication antenna o in the mal

An sdanter for a card-ike storage device, comprising a conn Pf‘iN connected 1o the carddike storage device connected to the antenna and cspable of non-contact

SOMITIUN]

Dascription
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s card funct

, and rmore particuiaty 1o ar

Emprcvemsr‘.t i g power

wat this

n that is sign

s recent years, 2 memaory cand incorporating sn iC card fu aritly sralier

¢ than a business card size has been developed, It is congidere
sitached te a card type adapter as an exiernal memory of 3 host devies such as

memory card is used by iie hone.

memery card itse lf does not have a powar sairce, & Maans for suppelving nower 1c the mamery card by seme 11
Dowe e from the host side o i
for contactiess communication prcvided x
example, Patem Document 1

tedd, o when
tromagnetic induction has i

s or the fike 1o whitch the mamary eand is mou
v card. A ig electric power obtained by elec

supply iz cut off

cst device to which tha memory card is mo s heen divarsified in

can appropriately supoly power fo the m

By ihe way, the power supply methad fram the elecironic

Ferthis reason, itis
3 A

nied 1 the memory card ha

sipec that any type of host de

SMOory Card.

ntinvantion provirdes
A, and a hest device.,

e device that can supply power appropriately from any type of host device, an adapier to which the sterage device iz

An aspect of the card-ile storage davice of the present inve vinciudes & powser supply termina! for recelving power supply from & host devics, an antenna terminal

col ec":ed 10 # non-

ars

tact comimunication antenna provid the host device, and receiving a s

tion circuit that is included i the o

oy the antenna & contrel cirsuit having a wirsless

cemmunication functicn and an T card function; a power g itrob circuit and generates power accerding to a signai frem the
srtenna; an neiuded inthe contal cireuit and s suppiied to the power supply terminal And a switching civoult for %w-rm:ng ihe power supply frorm the power

generation circuit,

pect of the host devics of the present invention includes a ¢ eneratinn

Py oireuit

apower

circuit thaet hag a wit S communivs

> card funciion and generates power according to a signal fram the nna. & cardHike storage device

comprisi circisit for s ing batween a power supply from the power supply gen
rmeunting portion to which the antenna and o

switching

circult and @ power s it the power sunply circuit, and 3

card-ike stors

o device are connected when mounted; A host control unit for generaﬂng a cornmand for controliing the

reuit.

A aspect of the host device of the present invention includes a contactiess communi culf that generates

, & power supply ©
e auf;ffl r‘g w0 g signal from the antenna, A can
fy from the power supply ¢
nred; In the nase where the card-fike st

7, @ power gensration

cirouit that has a wireless communi storage device

comp ng aircuit for sy cand a

o power s

maount vortm.. TG Wit

Ge device 18 ope oyt

swer sLpnly

m the power suy y generated by the power supply circuit is provided,

An agpect of 1he adapter ntast comimunical

naped main bady, a nen

crtact communication, it has.

antenns prov Y, @ confesion

» antenna and connectad 1o 8 card

cornecied 4

shapad storsge device capable of non-c

Q

According te the present invention, it is possible to provide a csrd-like storage devic
which the storage d nied, and a hagt device.

that osn supply power appropristely from any wype of host devics, sn adapter 1o

S

Hereinafier, emboediments of th sent

Fi3. 2 shows an embodiment of a card-iike storage dey al memaory card 1 containg, for example, a card conrolier chip 12, 8

nonvelstile semicenductor memery ©
1%, The connector 15 has, fore

3. FOr exar
: connected, two terminale to w

obe, 5 connactor 15 iz provided on one side of the memary card

n the power suppiy voltage VDD and the

around potential VSS are connecied, 2

2a is connected to
{CLK, &
unit t2e, for

The card contreller chip 12 inchides 5 bus in
o of the pus 18, and iz aiso conn

3, and the ke supplied ©
centref unit 12 oand the 10 car

wy contrel unit 120, and an 10 card control unit 12¢. Yhe bus 1/ F ¢irouit

unit 12b and the iC card © unit 12¢. The bus § 7 F circuit 12a supities a cleck sig

the other @

b and the 10 card contr

comimand OME, data DATT device not shown) vis the bus

510 the mamaory control uni

example, data 112 ¢ is output 1o the bus 18, The memary centrel unit 12 & s connected i the nonvoiatile
conwol unit 12 ¢ is cony iC cand function chip 14 vis the wiring T8 Note that the card
13, for axample, CPRM {1

functiom.

necied 1o

tion for

6] ihe. copyright of the cor = nonvalatite semicanducter m ent Protec

uthantdosat

J

vand encryption £ encryption bassd on a common key systern. it aisa has a deco

rrory chip 13 1s a fias

» non-volatile semiconducter mer shmamaery comoesed of, for example, MAND type EEPROM calis. semitonductor meamaory 13

data writing, reading, and erasing in 2ccordance with an instruction from the men wol unit 120 by tdata and a command

interface.

i addition, sn area (dsis ¢
stored data. For exsr

orage rj"Pdi n which

ity of areas in accordance with

nenvolatile sem--.onduc\cr mar

nple,
~ are3s. The gen

gres for storing important data as

is an area that can be scoassaed

data stora that a user whe o Y freely acoess and u

afh area v

only wiien ine vay

ty of the host device 21 t device 27 cennacted te the memory card 11,

2 ¢ by the wiring 13 and /s connerie s antenins terminal of the connector 18

G, Thet 5 communiastion function, and can transmit and receive alectromagnetic signals via

st device when the memoery card 11 g cor‘-nec*:ed 10 the hcs?. device.

The & card function chip 14 is 3 semiconductor chip having 3 so-caited {C card funciion such as a credit card, a cash card, prepsid money,
3 4% 8 P

enarypiion {AES: Advanced Encryption Standard, eic
card 1 ion chip 14 incorperates a nenvolatile se

vemployee 1, various

ficer ic i, and a pass he T 10 card fune

o funation chip 141 n. For example, pubfic key encryption (P

ronger comima key

wmper registance, etc. Has advanced security functions. in order to reslize this sdvanced security function, the 12
congducter ¢ i for storing the above d:

The power supply voitage VDD and the ground potential VB3 supplied from the host device to 1

chip 12, the nonvolat

o poWer supnly termina

ied to the card wont

s semiconductor memory chip 18, and the 12 card function chip 14, regpeciiv:
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Fi3. 3 shows a state wrere the memory card 11 Is connecied o the host device 21, As the host device 21, for exampie, a mepile phone or a ca

T oontrol un
rality of termin

spofied The host device 27 includes, for example, a b 22, 8 power supply oirc

I of the connector 15 via the bug 23,

The hogt contrel unit 22 is connecied o g nesteontrol unit 22 generst

ard 11

aitenna 2

a

commanids, and data for controfiing the memary

from th

The power supply voltage VID and the ground potential Ve
5, respectively. Furthermore, one end and the other end of the ante

sofy circuit 23 are supplied fo the power supply terminals PW1 and PWZ of the

wted te the antenns terminal

DOWEH SU

CONNECI

Fi5. 4 shows a

ical interface naving the cordiguraticn shown in FIG. A schematic operaticn wili be described with

1o or from the nionvaels

When accessing the nonvolati

miconducior memary 13 of the memory card 11 from the host device 21, wiiting or reading of da
from the host device 2 atis, the memory controf unit 126

general ares or the secure arez of the nonvoiatile semiconduc

SRMICONAUCD
the write data

msmory chip 13 is controlled in accordsy
=ceived from the host device 27 viz the bus 15 and the bus 1/ F ciroul

ce with 2 MBITGY K

E8 LOmMmMana

mermory chip 13, and the nonvaiatile semiconductor mamary Data read from the chip 13 is vansferred to the host device 271 vis the bus s and the bus 16

i from the 2 card fun, s chiny the 10 card functio an Mot (Mobile
amitiad from the host device 21. Thatig, the MeEX extension command sent from the host device 21 is
itt2a The data {C-APDWE

o functicn chip 14 in accordance with a cemmunicatien N 1807816, Furiher th
it receivad from the 10 card funation ch i labvace

Onthe other hand, when data is tranamitied / received 1o
Communication Extension Standard) extensicn command &

1 card controd unit 120 via the bus 1o and o Ceard controf unit

supnlierd to th

= iC card
T with

won Protocel Data Unith to the iC ¢
12¢ receives dats (R APDU: Respanse-Appiication Protecs! D
iISC7818 viathe bus {7 F

Com

conwol uni rainication protocct compii

cuit 123 and us 16, Transfer 1o the host device 21

tact commiinication functien,
r 31 and the 0 card function chip 14 vis the

externat device having a nen-
st betwean the reader / wii

When i card function, the antenna 24 of the host device 21 is
an antenna 32 of a reader / writer 31 as shown In FIS

or examite,

ight close te 3

nthis state, comuni

antenna 52 fina Za.

FiG. 1 shows a power supply switchi ovided in the 10 card func 4 according te the embediment. The 10 card function chin 14 includes a contact
interface O/ F) circuit (wired interface) T4a, 3 non-contact interface {1/ F) oire
14d s oul fhe [ A 4 5 ig connected to the 1T card centrel i

ISGTE1E, and performs 1

g funcicn |

it

4 interface) 14h, 5 power genaration cicu E»’Lf;, and a power switehing ¢

cenfonm

VAN by e wii

The nan-¢ & circuitior

& ant
erale

nscied

rigg wireless commun
o st devi nected 1o the connector 15, the

-gtion vig 3 host device described fater and is co
wer generation circuit 14 ¢ gz

a signal supplied vis the anenna. The powear supply switching cireuit 14d s supphied with the power ou ipm f:om \ e power generation circuit 14¢ and the power supplied
i wer supply output from the power supply

signal supplied from the contact |/ F oircuit

from the host device via the connec
gerieration circuit 14c and 3 powe

5. The power S

figured to contact cne cf a

supplied from the host d(—:v’ice vig h(: connector 158 in accordanca with a controt

d with reference o FIGS.

e 21, the power switching w08 whether power is supaiied from
¢ hat power is stpplied Trom the power sup pl"':‘ermina P and PwW2, the power

reuit 14 d det

the power ie:‘mir::sls B ~<b> T and PW <bs 2 of the connactor 15 When it s detes
14p. For this r=asen, the mem
riost devia

+ the power su P F G

sy terminals PW1 and PW2Z te the non-co
Mtact ope

o raader £ writer 31 by n

aircuit 28

upication

n with the pawer from 1

PW2 due o a deciey

er, when the power switching aire
ost devies 21, o

14d detects thal no power is supplied from the power terminsls PW? ane.
circuit 14d d

he power switch
rtact b F ciroul

hest device dees not have a power saurce. When
Uit 140 10 the non-co

ts that no poweris s

araTion oire

antanna 24 of the host device 21, Thdo. the mermory card 11 can change
device,

sower supm\f form i rat device accerding to the power sup

5ic 7 show usage patterns of the memory card,

adapn does ot have a mwcr 330

s memaory card 11 The oo

Fi3. 7 shows a state in which the mer

card-fike adapter 57, e sich as a battery in the main

clor 84 is con

wy card 11 and the antenns 52 are wonneciar.

by, an

memory card 11 into

a storage portion &2 for
& memaery card 11 4
11 is attached to the ¢4

jinse l’u--(; the

sotor 83, the me Since this adapt

Ay, Wi

generation cireuit 1de. The power generation circuit T4e generates powsr from a signal received by electromagnetic induction by the antenna 52, and supphies it 1o
nen-contact i/ F circult 14k in this state, a non-contact operation by wirsless communication is pessible.

e adapier 51, the power s ng circuit T4 selects the power supply

Fu

nost devics 21 10 switeh the power supply switehing cireuit 14d

21.The
i 1o the power supply capability of the host device 21,

st eontrol unit 22 of the host device atis, itis possible forthe

er, the power supply switching circult 14 d can be controlied by & command output from the o

s command accordi

}»
drothe il o

For exampie, a owi in FIG. &, the size of 1

3

= loep antenna &1 provided in the mobile phone sg the t

t device 271 may be smail, snd sufficient power may not be

ard functic

suppl
6.3 e host devics 21, 50 that the power supply switching circuit 14d uses the pawer supply terminais PW1T and PWZ of the connactor 15, Output the command ta
be selecizd. Spe-:zﬂcsl!_\,i the hest conwol unit 22 sends ¢o ind data (T-APDU) that instructs the nen-confact 1/ F eircuit 14k in the 10 card function chip 14 tc oe

5 PWT and W2 And s a the card oo i
ip 14 via the wi
ough the contact {7 F o

chin 14, In such @ gass, the

w3 power tothe 10 ¢

i function chip 14 from the pawer st

supnlierd w e <;arfl contolier
{C-APDLY

controlie

v chip 12 via

8 by the IS0781 6 communication pretecs ard funct
witehing T ldadis ctless bases
s PW1
@ comnmand, an

ha paower 5

card controlie term

ol I f:wnc-‘-mq ia performed so that power is supplied | the power su

iC card funation ¢

o with power from the power terminals PW1 and PWZ according 1o

™ by wircless

SHmmuUnioalion.

size of the fuop antenna 71

y ne is large and suff

iC card function chi

:he nower genaration ZircUll, i ovder 10 sunply power 16 1

1 ompmx command for selecting the antenns terminals AN g cummand iz g
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manner as described above, and the IC card function chip 14 s supplied with power from the power supply gener v ¢reuiit 14¢ socording to this command, and can
perfarm @ non-contact eperation by wireless cornmunicstion. |

nower supply swi

WG cireuin T4d.

supply terminais PW1 and PW2 and the command suppled
I

it 1ae and o

ess of whether or not s host device eq with a con cation snienna can directly supnly
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munication by contactess oper

ince the power supniy 16 the 10 card function chip 14 an be switched acconding 1o the powsr supply capabiiity of the hast device 1o which memary aard 11 is

moeunted or the power supply form of the host de L e memory card 11 can be cunnected 1oy sHed,

i

n addition, & host devies that ¢a o functien «

supply power fri

consumption of the hnst device by selecting power su

it the power sunply circuit 23 to the 1T

ie 14 and from the antenna 24 ¢an reduce power

opiy frorm the antenna 24, The consumpticon of th
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nna by cutting off
VG card function 15 attached to the host device,

> power supply 1 the memory card wi

nd. That ig, as indicated by a broken arrew in FIG, 3, for ex
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wheri a memaory card hayi » host conwod unit 22 may stop the aperation of
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Nate that i Uit betweaen a mamaory cand interface and a PCMIIA (Personal Compurer Memory

maticnat Asscciationt card interface, o that the memery card be used in a POMOIA slotofape

nal computer. May be provided,

i, and can be applizd to v

ove embodim

cug host devices and memcery cards incerperating 10 card func

rarns on ambodinment of this invention. The block diagrarm which shows the memory

nip | tip shown i nfiguration diagram showing a s which the memaory card shown in FiG. The figure

maory card shown in |

5 an example of the card-shaped ada

The bioek diagram which shows an evample of the mobile telephone as a host apparatus which can m
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card shown i FIG. The dlock diagram which shows the othe = mamery card shawn
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meditim such as a connected datd communication or 8 memory cart. Accerding to the {atier itis net necessary tc change the connector and reirie the cable every time

ad, which s convenient for the user !v‘any nformation devices &g

data is tang
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.
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issues. Further, the loss in the wransimissi 5 large, and the signal transmi Y i net gaod.

ate trans 1 inthe case of 3 communication method USH’!‘.’J an inductio

adne

N

field co
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o station. in the UWB com
of data such sg a maving |
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static fisld or an induction field, the pre
i a shert e,

N3E as 4 atafa

T inveniors consids

e o
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in radic communication aystems ust

radiate =lectric fieids, radio si

3is can e propagated far away, butin radio frequency |
5, and perip infermation devices Communi

10 communication

Mg, Uninis

o radio waves can interfere with ather radio syster

N may be hindered by external interference
radio waves. i 5 radic wave absorber s placed in the vicinity of the antenna of the wireless device, unnecessary radio waves can be blocked, but the desired radio wave
that propagates the de s alsc absorbed md comm

astion cannct erformad,

Gnthe other hand, in the case of an

ric feld ‘oup!mg yoe hon-contact COMUNICENon 8 ysiam i which @ eormmunic

el o a short distance
and coupled by an electrogtatic field or an inductiun ele field, or a magnetic field coupling type nan-cortact communication system eoupled by an induction
field, 3 coup ssed and reception of extaral radi
un be realized by a very short-rangs communication system that
25 ot require a license as g radio stat

oo dis

magnelic

de A!t&ma:

on of tnna G OWavEs 8N He SUnDI

(0 wWaves

T

ated sfectri id, and evan a communication ¢ niginatly

& may not be shie to detsct mi srnatehes in i Wit or the grous O WHveR
that the input pewer 1o the Coupi
io wave generated by the radiated electric feld propagates Tarther than the sistic @

st electronic device and the infiu the sl electronic devies are farge.

ary i
ratio of 10 s radiated as
teie feld ang

fso concelva
indiiced electric fisld, so that the infiuens

1 a high-requency signa
Wenmmunication system a

ween information

> fiekd Ane o

commun HAR-181 us

ed at 3 shert distance are provided. it isin.

mal using an induced magnetic field betwean infoermation devices ar

<t of the present inventicn is 1o previde an excelient communication svsia f efficiently transt
mounted on each infermation device and enabi:r:g farge-capacity ransimission usihiy &
wni

itting & high-freguency signaf batwesn couplers

i coupling at 3 shert distance, and i is to

on device.

ot of the present inventicn is 1o prevent the -"se'tcmm of an elecrosiatic fi
transmiting a high- rreqqen\y -g-na: using electric field co
exceitent ¢o

id and an inducticn field, and 1¢ pravent exteral intarferance while suit
nagnetic e g between informatjon devices

m and communication apparatus that can s

3 OOUDT

istance. iis an obiec
n electric feid

Nt in nias been Made in consideration of the sbove
generat a high-frequency signal
with 3 coupler;
ney counler a

wention

ed problems.

jon is a vansrnigsicn circuit unit that

aspect of the presern

ithing data, and a high-frequency signal that vansmits the high-frequency signal as an electiostatic field or an induction fieid,

G cirouit unit that recelves a

nrocesses s high-frequency

ney caupler
actricat coupiing between the coupting

frequancy coun
a radio wave a3bs

- receiver includes a o lectrode, a resarance unit for strengths
osed i the vicinity of the coupling electrode. With

ctric field cou
vstern charscterized by the

Y

Tranamitting the high-frequency signal by

ing between high-frequency couplars facing the transmitier and the receiver,

3 @ communication §

However,

system” neve refers 1o a iogival collection of a plu

firy of devices {or functional modutes that realize specific functions), and each device or functional module

is in a single housing. it does not matier whether or nut (hereinafter the samel.

Many wireiess communication systems typified by wireless LANs a radiated eleciric fisld that is
rthers is a communication

at the signai resches a n

ugh an antenna, sc that
¢ electric feld attenuates gently in inverse propartion 1o rhe
:mg radio waves 1o nearby commun
thee ray

radiio waves are ermnitied regsrdless of whethe
distanice from the antenna, sot
he de

system, [tis difficult to realize wireless

additior

tively Far distance and becemes a s

partner

tion systems, and

ntenna on the receive

e effacts o

v decreases due o
cation

arancea,

iC wave cemmuni

nartner at 3 short distz

W the present invention includes a tranamitter that generates s high-frequency signal such as UWE for
receives and processes the b

wic fietd or an induced electric fleld when they are

distance, and a high frequency signal i trangmitted in @ non-centact manner,

i a communication g Syaie

T

jonship dees not occur whein there is no ¢o
¥ 110 the square
slectric field does not reach far, se that it does not di

nariner
additian, the slectric fiald

oby attenuated in invarse pro|

the

communication systems. Further, even when radic waves an -!sctrcc'e does not receive radic waves, so that it s not y
recelve interference fram other communication systerns eak radio rha‘. does not require aradio st a6 s possible, snd U s not necessary 1o

censider preventcn of hacking

sinceitis a

smission path. in add:
ivation avar g vary

dband communication using high-{requency signals

qae smount of data such a5 a moving

such a5 WS, itis possinle to pe:’form E] !arg e
data forone Th oz

;,am‘l commu
fited at high speed i 4 sho

short distance. For example, 3

e Qr MUBIG

ne rans

ttime. Cun be transferred.

Here, in the hi

circuit, a prepagation foss coctirs acon

h frequsncy g te the propagatic
s UWE, It s necessary to suppress the propagation 1oss su

distance with respect to the wavelength,

antly fow.

refore, when t

fraguency sig:

Therefore, in the communication systern acoording to the present inven
an impedance matehi

ion, the high-frequency coupler of the transminer snd the receiver includes s resenance unit and
and i ir“p-«:ian\,e--

e elzctric field counting is szrer‘qth-‘red by the mutiizl resc

fraguency couplers of the v

mpedzance maks

resen

noe Uit can 1 circuit in which @ series
n parh for example, However, since the lumped constant cireuit determines constanis su
ce matching is not achieved in 3 band outs
w pand, Particutany inthe hi
constant circuit portion and the variation of inducicrs and cag

= configired by a iumpsd cons

anal fransmiz

™

s high-Trequensy s
Vthe center frequenay, imped
words, it

de the assumed cer
frequency band, th frequenay
ors having a smali valie, so that it s diffieult to adiu

r frecuency, an designed is do not da. in other

cad by the fine structure o

raly anly in & ne

-~

anee

the lurmnped

the frequency. in addition, when the impedance
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Su

matching part and the resan ured with iumpsd o ductar, there is a logs = the chip inductorn and

5 batween the high frequency couplers hecomes

nce part are oor

he propagation

fu
parts. For this reason, it is necessary te desi

tated In t

o, when the coupler is accon

casing of the devic
advance s

rat the center frequency is shifted due 10 the nfluence of the surounding metal

s to effectively operate st a witle freque cw band

flioult 1o ¢im

gn

v when a plurality of devices having a nai

sre arranged, the band of the entire system is further narrowed, so that itis uftaneousty use a plurality of high-Trequency couplers in a broadband

communication system.

Therefore e coi

and

rication system according te the present invertion, the high-frequency coupls

slectrodes frorm a lumped constant clroult 1o 2 disirit

i changes the coupling elecirede and the impeda

uri resonsnce unit for imoedsnce matching between the couplin

ingiead, 2 breader band is realized.

ney coupler is meunted on a printed circuit board as one of the mou upication circuit

nat provesses a high-frequency signad that tans

cempanents, similarly te a circuit

can e config famicroginp fine
riace of the printed circuit koard, z

e stub has 4 length approddmataly half of the wavelength of the used fre

such @ case, the distr

med on the o
ithoard. T

of & coplanar waveguide formed on a printed circu
:sh hole inthe ;';rinted Cit
fiy at the center

o portion of the stub may
ency. Ther,

i8]

he connectad 16 the ground i

1ofthe &

@ stub

ectrade may be tig the maximum ampiituds po

pattern de i

The coupling electrede can
ed on the printad cireuit bos

ceited on the surface of a spacer made of an insula
inted cirauit hoard, the conductar pattem of the coupling electrode is fovata
. Further, by u
ng sffect

surface- mai

the spacer is mounted on th

acer. Sonnes ciric constant as a

approximately at the center of the stub threugh the through hole in the st ted 1o pr

orter than a hali wavelength dus to the wavetength

g an inswlator having 2 high die!

wwletely suppress the radisted electris fiald in the de
oling type a3 des ¢ have 3 slight mismateh in the ¢

ign of an actuat high-frequency cireuit, and even a communiaation device originally

ultari

sa

he groy

ion, when the high

Therefore, in the communication systern accarding to the presentin
an induction fieid, a magnetic |

eney .f;m:piers of the tansceiver are GOy

coupling elscirode.

in e vicinity

itisef ve to use a radio wave ab cn =lectric field that pro uancs between electronic devices, Wnen the

raway and has 3 large

pagates
ragio wave absarber is considered ag 5 distribuied constant circuit a1 a high frequancy, the distibuted series resistance {0 £ m) and the distribu
ce R oo maginary part of the complex

rchuctivity ¢ divided by the

REIEHL

vted series res

conductance G (S /7 m} play 3 role of absorbing energy. Here, the distr 2gponds 1o u ! repre.:

oerm ity, and the dis
angular freque
constantu ", a

heloss. The loss ma

uted paraitel conductance G

material havir
ivity o depending on the ma

g" /o The jnetic wave ab

correspe
- loss material having

ia

ooony

s

ial can be classified into

red ypew the magnetic lo:ss i & 'spm responsibie for the magnetization in the mag

icss g "in the diele

netic field, and the dielect
cithat s cu

elaved
> fiedd,

poiet

ay the change int
e conductor oes g s caused by 1

h frequency

aroperiy

priase with the slactric fiaid flov

raghetic wava s o

id wave”

Hactric field wave” and 8 "magnet = sequentiaily transm

5 pasged :nrouqh a conductor such as an antanng, a magneat idis gen

id iz gene Hy this eleciric field, A magnetic field and sn electric |

7). The wave of the sloctric field and the wave of the magnestic fiel
i {see FIG. 28).

interact e

e chain and g eefJ inthe trave

& cther

id wave, only one

radio wave is aceompanied by
ion can be s

£ WIVeR 1S {IES8R

the electric Tield wave snd the magnetic
.. Thati
i and a dielectric foss material that mainly absorbs and attenuates an

ic wave can be similarly suppressed by a magnetic foss matarial that mainly

eSS

ield,

in a communication system thst perf

invention, even if the
field are not essily affecied,

catio trodes 45 i

e radio wave iz absorbed by the magnetiv loss material and the induced ele

by efectric feld coupling between opposing el

nagnetic loss material is around the ¢

tinterfen radio waves, and

fore e affect

of unnavassary radio wavas s

at the same t XS : jon o : i betweaen the receiver 3t a short distance. it can,

on provides a trangmitiar circuit uni

second aspect of the present inve of transmitting data, 3 transmitter inciud

ihat generates s high-frequency sign

ancy coupler that transrmi duction 1t

ha high-frequenoy 5

iency ceupler and 3 ecelver| ing 3 ircuit unit that receives and processes 2 hig
coil and a radio w

h-frequency signal received by
er disposed in the v

seney couplers facing

iy ave abs

guency signal by coupling an indueti
system char

cterized by the above.

1 invention, in a magnat N system iri which atransg

' miagnetic ﬁe!d and performs CONAST communication at s g a diclectric luss mate

i

e Dy magnelic coupling, the coupling ¢
cnedin the inside or surface. inthis case, similar to the cass of a non-contact communication system using electric fizld cou
v the neduced magnetic field is hardly affected, Fort

stable due to i between the tra

ing, it the dizlectric loss material is

i foss roaterial, b
tatthe same s

areund the coll, the rardio wave §s absorbed by
He

s reason, radio waves are absorbed by
itter and receiver at s short disis

agnetic coup
es, Data communication can be parformed,

ions and external ference radio wi

er gnd operates effectively ins
n iine tha

According to the present i
wirde band, and 2

ield coupling is gener i the high frequency band be
hieved by § ng an slectric fieid coup
rication systen and communication snparatus that
coupler can be configured as & pattern on the printed o

ssion is ac trans

ge-Capac

sigtant e naise. An excelient ¢n nbey

it boz

SONANG
aperate suftably in a wide and.

oart of the high-frequer

i v avcelie

ir invantion

addition, aca T communication system capable of efficiently

S'(-
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't distan

cunted on each information device and en n addition, =

sion using etectric fisld © agnetic field o

iplingata s

tion rey vided,

SR

nt ihventien

ces by

Other chijects, featuras,

described later 3

Hereinafter, emi ents

« present invention will be described in detall with ¢

iectric fisld ¢ electrostatic

ntinventicn relates toa com i

cation sys that perferms data transm
Y method based on sn electrostatic field or an induced electric field, when there is no communication

ven when ragdio waves

ioran n electiio field, According 10 3 comm

iip and o radio waves are emitied, so that other communication systems are not disturbed. Fur
3ary 10 raceive interfarence from ¢ communication sys

pariner nearby, there is ne coupling retatic

e

fiztance, the o NOT recaive radio waves, 5o

{n the ¢ EERD

freldd is inver

{radio communication using an antenna, the olec gth of the radiated o v proportional wo the distsnce, wh

induced electric fisld, the electric fleld strength is inversely properticnat to the distance squared, and in t elzctric field, the ele field strength is inversely
oroporticnat to the cube of the distance, Therefare, scoording 1o the communication my d based g, s possible 16 configure a weak radia

e level for ot

having an rradio systems inthe vi tain @ license from i

however the electrest

An slectrestatic field &
a5 an “electrostatic fis

wat varics with tme may be referred 1o 33 a "guass field is collectively reterred te

ostatic field”. In this specificatis

Conve &l commi ion fiekd uses 3 low-fraguency signasl and s not suitable for trsr

sritiing & farge amount of data, On
igh-frequency signal by

ng sn electrastatic field or an induct
= hand, in the communication system zocerding to the present inventien, high-capacity fransmissicn is possible by trans

nitting a

electric fiaid coupi cally, by soplying a communication method using a high frequency and s wide hand, such AVE communication, to alectric field coupling,

itis nossible o+

} L‘-Hyd'd-.b‘ communics

mission of abo desnite a
ion Hand of 3.1 GHz 10 10.6 GHz, and
wedd,

dats

UWE comm 0 1016 GHz, and realize high-capscity wirele

s 3 very wide freguency band of 3.1 GH

ort distance. In addition, UWB communication altows data transmission exceed

g 100 Mbos wi

{occiy J‘“ﬂ"l a tranami

-4 Atrs

CC

sidering the ease of maling an RF circuwt,

smission aystem using 3 9 Gz UWH low band iz also actively develo

smis is ane of effective wireless communicatior

The pr v inventors consider that a data tr nelagies B

on aystery G UWE fuw ba
spesd data transimissio

e 10 realize hi a short-distance area such as an ulra

dovices, For examoie, rea Network)
including 2 sterage device

cemim

is pos igh-apeerd shortrange DAN {Devics

3% an alectrostatic fiekd and an induction fiekd, data
or one CD can be quickly and guic

scation by a weake large

tthink it can be transferred with,

c field The
h-frequency
o and as a whﬁ!e aperate like a bssnd»pass fiiter, the two high-Trequency
tted between t unication system shown i the figurs, |
wimpedance matehing is achieved between the hich-frequency couplers of the transmitter and recaiver, and it

Fi5. 1 shows a configuration exar
fustrated ¢ system

upters of the transce! rades operste as one caps
High uency signals can be efficiently tra

ission path by electric field caupling, sufficien

vers are srianged face 1o face, the two elect

= twe. b the

ma

arder 1o suitably &

s effectively in @ high frequency band and in @ wide band. IUig necsssaiy 1o.

of, for exampie, abcut 3 am,
& side generates a high-frequancy wansrnigsion signat such as & UWB signal hased on
gsion electrode 14

ritter / receivi receiver 20 are d sed 1o face each oth

can be coupled to each other,

ransimigsion data when a i the

3 & higher-tevel apphication, and the signs! propagsies from the trans

ont the recelver 20 side demedulates and decods recoived b iency signal and passes the

e

AL sibie 10 realize ultishigh

aba ’\/ibp ata communication is cad of radio wave cam
nversely proporth
from the 'ad!c squipme
ficenge, and s communic
fielt coupling method, the signal ou

and ensuring the canfidentiality on the transm

tion, whern UWR ¢
he cubie of the distance or the squ
uency o a predetermi
N system can be configured at fow cost Inadd

stance of 3 meters
2 rad

are of the «

<
:)

i strength (v
awe

dio wave strength) ata &
dio that dees not regi
ton iy performed st an exirernely short dista
orevention of

o level or less, itis

.o when data communic

:a by the electric
King

riorated oy the reflecting obie ity and it s not

S3AY IC OO wgider
» are advantages s

Onthe othar hand, since the propagation logs increases according 1o the r;ropaga:.ion distance with respect to the x«'ave!englh, itis necessary 1o suific
1 th

SURRIess
ignat
:d frequenay
ency circuit than in

n-frecuency broadband si

agaticn ixes when & high-frequsncy signat is pr
such 35 LWE signals by electric fieid coupling, even ultra-s
band of 4 GHz g0 it
uancy circuit, and the influence of impadance misrmateh be-.iom&s ke

il G

for the us

LS in a4 high-fre
ies of tha transg

tbe don

nored. it is # length that cani

ver

7 of MHz band, the propagation loss in space is simall, so that the transmitter and raceiver have a coupler consisting only ¢f
assible to per form desired dais

AL

nusing freguencies in T
ceupling part is simply @ paratiel plate capaciiorn
h fre cy in the GHz Band
improve transmission efficiency. Az shown in FIG, 3, even if the high-frequency signal transmigsian |

shown in FIG. 2, and t

;a8 in the case of operating &g, itis g

fon. Howeaver, in o

gation 10ss in space is large, it is neces
is adiusted to a predetarmined character

eE

e

ritter and

each of the trar rafie! plate capac

e, even i the hig

receiver, imped

HSIEICHING part in & oy
signat transmission line connecting
coupiing poricn hatwes

part, a wy falls, For exar Y
e with 260 impedance matching, impedance at

a propagation

it 17 and the trans a coax

o the 7 actrode 24 is low, If thay are v

missicn circuit

electror

aption &

085,
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Therefore, as shown in FIG. 4, the high-frequency couplers disposed in the transy 8 and the receive re: nectad te ithe piate-iike =lectredes 14 and 2:

Frenu

es inductors 12 and 22, and the paraliel
shown in FIG. §, the twa slect

tor and operate ke 3 ba filter as a whole. High-frequency si

fon fine indicates a coaxiai ¢a

ween the two. Hars, the high-frecusncy signal fine, 3 coplanar iing, or the fike.

angmitter 10 and the res
14 gnd 24, th
and each coupler is formead a5 a Hat clectrode 14 as shown in FIG. 8., 24

Here, i the purpose is simply ta perform impeadsnce matching between the & Coupling portion, 10 sUppress

nductors 12 and 22 and the

ihe reflected wave, sach coupler i connecied as shown in FIG 5A. i Is not necessary to ccnﬂﬁ;ure e fiat elec

naraliel inductors 13 and 22 10 be connected 1o the high-frequency signalt

anda s

X E'-“-at:s, var when a seres inducior iz
the transmitier side, the |

nserted on the high-frequenay signal
sedances at the coupling portion

oy signat trangm
de at a very shert di

3 inductor may be connected 1o 2
here is a cotpler on

@, Wi

mucus. iUis possibie w desi

= charauteristic impedance befere and after the coupling portzon 50 the magnitude
end of J“G high-

] <;harac\

cas ot changs. On the othe via the parailel inductanse before the eler

vear side of the coupler. On the other hand,

on path, the cou picr difme hag \he f;harackcr- npedance 7 g onthe

ced (thatis, Z o > 7 1 ), so that it has a functicn as an impedance conwersion circuit, and i

s coupler. | can be ampiiﬂed (e ig<is )

rduced by eleciric fisld coupling between sle

748 and 7B show a state in which s insach af 1 s with and witheut the paraiel

inductance. From this figurs, it can be undersicod that the caunler is provided with a paralied inductor in addition 0 cries indicton thereby inducing a iarger electric

s induced near the electric feid ag shown in FIG. }’A, the generated ele

ibrates inthe

ng between the electrodes. When a3 large alectric fisld
n of the =lectrede surface udinai wave tha

des s refatively large.

i & comum

ccinter are as foliows.

(‘l)
{2} There is a paraliel inductor for oo
:1\,} inthe

re is an electrode for caupling by an slectric fiaid,

oling with 3 stronger electric fis

set go that i

s

{ace o face,

SHUENCY COUR whose slectrede

v o determined by the

&

paraflel inductor and the capacitance of the capacitor constituied

s inductor and 1 1.3 shows an equivalent circuit

chase difference belween the

ihe characteristic i

af 4 bandpass filter compesed of a set of high-fr ney couplers. nedance R0,

Nput 5 o signalis ¢ radisn] (77 <q =27}, and the capasitance of i nte Lo and iy ofthe

ignal andt the passin e capacior canstituted by the slectrodes is ©/ 2. The consta

paralted series inductances const the band pass

frequency Fa.

filter can be abitained by the

in FIG. in the ilius
rctthe s

o circinit diagram, an
RCTBNGE

el g

semmunication syst

shewn in FIG. 1, 8 communication device that performs UWB communication uses the hi

coupler shown in F l ad of using an antenna in a conventonal radio communication device of radio wave commur

-shert distance data racteristics

transmission having unpracedented o

ort digtar
it that ampiifies

hess electrodes face each other with a very st operate as a band-pass fiiter that passes a signa

yiner hand, when the high-

ehcy cauplar A
frequency coupler is piaced alens in free space, the in
signal transmi 20 that the signal entering f

e

L

utimpedance o auency coupler does not maich the "ha:u-:terzsxic impedance of the nigh-frequenay

eflected in the high- frequancy coupler Mot ide.

cigtad o

al wansmission path

BhOWY + Aow ke

o communicate wi side, radio waves do

1 systen an the trar
with appreaches each elecirode. Only when a vapacitar is formed, high-frequency signals are transmitted by impedance

nthere s no par

an er side FIG, 10 shows an electromagnetic fiskd generated by a
frielid is roughly divided into an sleciric fisld component (ransverse wave component} € 5 that vibirates in a direction

fe dipole.

:':e:‘par‘.di(;L.-lartc the pz‘opagaﬂoﬂ direction and a 10 the propat

nal wave component) £ thet vibrates in s direction pa

i addition, a mag
nt distribi
’fcreva"uoie {See, "Antenna / Radio Wave Propagation” by Yasuio Mushia

represents the electromagnetic field due 1o a small dipole, but

iedd 59 generated around the m

ne foliowing equa

ipoles, the electromagnatic fie

uced ther

ion can be considered as 3 continu

5 similar properties

nal te the
tis inversely proporitional to the cube

Ag can be seen from the above equatian, the tr e field includes & compenent that is -nvevs-:ly i distance (radiated

iy proportional w the squsre of the &

o1, the fongitudinal wave component

L WAYE O

rponent of the elect

tance (induced
of the electric field |

electic fisid}, 5 component th i field), and & component th

E
£

“w

w disiance {elecirostatic composed of oniy nt inversely preportionst to the square

), and does not inciude the compens

the direction of the arrow i

i the radic communications are widely used in wireless communication, radic wave emitted is & transverse wave E harg 08cillat =ndiciar

aves emitted fram the
nal

G direction, the radio wave ¢
systemu

divection it rrav
g elecirode in 2 o

not communicste with the direction of pal
ing an electrostatic teld or an induced elec

s, 6!6’:&"1?\1”76@’?

rzation is arthogonal i eo
e fleld, in additic

7

o the transverse wave £ e,

wave £ g which « wraveting direction. @ £ is aleo called "surface wave” Incidentally, a surface wave can slse propsgate through the

inside of a medium such as 3 conducion, a disle

»material or a magnetic material,

Of the tranar the fight velocity ¢ are called sicw waves, and those having 3

ission waves using an elzctromagnretic field, those having a phase velocity v smal

inerrar mhaoas valeaniiv o avs coallord fand nroan wireFarn wrmnae erresonando tecdihe Toarmaay sl geavees
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cemmunication &

in & non-¢ ent of a radiated slectric field, an electrostatic fieid, and aninducsd e

that aie e

fe field that is
s field in

However at BYRLEIS

e companients of the radiation fi Ed the non

COMponent

ther wa-ds, w% xie 3

communization is preferred utitiziv

From the viewpoint described above, the high frequency coupler aceording 1o th Hows, Firgt, it can be seen from the above-

wetic field that E ¢ = D and the E = nentiaxes a maximum valie when 8 =

guaticns showing the electremay mizedin a

it flow, and £ : p:sr:sl!ei 6 the diraction of current Row. Therefore, 1o max

it ek

irecticn with respect to © o sirfacs, itie desirabi athe eiectrode. On the other

,;c..

e electrode, the ¢
areding te the current

mand, when the faading peintis offeet from the center
ihe front direction of the £ e

ent compaonent in r% & divection para
refore, in the h-g

sormiponent of the ele

—frequency <

resent embodiment, the feeding point provided ne ofiset from the center position of the electrode is the B ; componant is se130 be maxdmurm,

electric field and the induced elecids field are generated in the con
as are brought close o each other. Howaver, most of the energy is 2

eCessary radic waves on nea

1 there are cone

g about the adverse effects of by electronic devices. In

conirast, the high-frequency coupler shown in Fig. 4, 80 as o increass the tranamission eficiency create s stronger electric isld Epatan

istermined frequency,

3

efectrode and the resy

bed fater, by using a

radio waves and externat radic waves

showrs in FIG. 4 s used slone onthe ransmiter d on the surface of

an the high-fraguency coupl 2, a longituding wave electric field compenent B g is

gens

ceunling elecirode, butthe 1 tion electnic fie

SYRIRE wave &

onent £ g including the radiz s changed 1o £ g Bince it is refativaly small, almost na radic waves are

fa

nboring systems s gen

emitted. That is, no disturbing wave 10 cther g 1. Alsc, most of the signat | e slactrode

et nput 1o igh frequency coupter s reflacted iy T

and returns 1o the

ypit end.

ney ceuplers is used, that is, when the high-frequency couplers sre arranged at 2 cance between the t

On the aiher hand, when one set of high

¢ by & quasi-electros

4 componant to form one capad ndpass filer &

where impedai
input endis s

he reflection o
ngd << A/ 2m For

e matching is achieved.
The "shert distance” he

st of the signal 7 power iz transmitted o the cther party in the passing frequ
s defined by the wavelength A, and correspands o the distancs d between the ceupting electrodes b
4 Gz, the distance behweean the o

0y band,

cirodes is 10 mim or less,

exarmple, when the use frequency g

Also, whe ance batween the

acing the EFC medium dis
, the fongitud

r and the recelver are on the pe inhery of the coupling electrode of the transmitier, the elerirnst

d i gen

ananiis

wave electric fi

posed of anind gitudingl wave elactric fisld £ plis rece ay

ceupling elecirode of

s recaivey, the signa
> {ransim side, the ratio of

ansm se where both couple ged at a ghort dis
ngte the input becoimes higher. The “m

mes farger than A 7 2n, and the

in the H:qh
dium distance”
between rhe

frequency coupler on

fined by the wavelength A,
1010 40+

fistance d between rhﬂ coupling e

Eirigie

n when the use frequency T is 4 GHz, At the time.

As described above, | igh-fre 6. 4, the o

ancy coupler show

arating fre cy f o of the impedanc ving unit is determined hy the constants Ly and L o

e paraliel inducior and the serjes inducton, s a gane “turing method t configure these serfes inductors 12 snd 22 s
with circuit elements that are regat as umped constant circuits. Hewever, it is known that 3 lumped constant circuit has a narrawer ba
cirouit i a high-frequency cirouly, and the inductar constant becomes small when the freau S0 that there is a problern the

o varfations in the constant.

Circ Uit man

i paraliel md:.:r;tors 14 snd 28

gurad by replacing the lumped constant «
g A i
ance unit

cult from the lumped constar
e band, FIG. 17 shows @ ¢o

ney coupler using a d

nthe ney couplar is dispesed on g oo round condictor 102 formed on the lower surf;
patte ce, instesd of 2 parsilel inductor a

imp-zv:iance mats Tand aresc

105 is connedterd. ¥

Nance i

nit of a high frequency
ted 10

smission / race

e 3iuh T s conne

short-circuited, and is connected to the cuupling slectrede 138 via o mei‘.«‘! wire

The "stwk” in
snd s used for sdjustmen, measuremeant, impadance mateh

term for electric wires with ene end connected and the o i+ connected or connecied o the greund,

e technical field of slectronics is a genei

o, Titers, ete, Provided on the way.

£

The length of the stub 103 Is about a half wsvelength of the high frequency signal, and the signs! fine 104 ar
ine, orthe i oyt beard 101, Whenthe | 03 iz a haif wavelengin and the tip is short-
WAVE QENers o of the b, and from ihe center of the stur he tip of the stub 103, s ma
wavelength (see FIG. 12). By conneciing the coupling electrode 108 with the metal wire 107 at the center of the stub 103 having the maximum v
frequency coupler with good props

ithe sl 108 are Formed by 8 micros

o ine, 2 caplanar
ude of the standing

Tay

ngth of the

abig, fram

aner

ge ampiitude, a high-

on efficiancy can be made,

fance
i i beard 101, 1 charachenatics can be obtained over a wids band. shewn in FIG. On the other hand,
w0 apply a reguency spread modutation scheme § as DBES {Direct ch ence Spread Spe and GFLM {Orthogr ey Division MuBliniexing)

Bince the

rmmg sectio

s c.orr:posed of & stub 103, that is, 5 distiibuied constsnt circuit compoesad of a microstrin Hine or a coplanar waveguide on the

inted cir

arefore,

> communication ayshe
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size of the s

v

g the distri

i 7 it circinit {s a3 large as about a half wavelength of
manufacturing tolerances s very sma!i compared 1o the overs

ney signat, the dimensional &

a high-frequ ue o

iting in variations in charscteristios, Hateful,

T rer
tn, res

i, 13
and a dis
14, 8 coupling
inductor o

(]

v

the 'signal fine pstiern on
e pattern, and tha otherend ¢

4 paralie

of the pa y habe in i
15, the high frequancy coupler which comprised the impeadance marchi

nier cf the stub formed on the printed

printed circuit bcx:fd Moreovs

metal wire inthe
the stub is oo

circuit board and having a length of a half wavelensgth.
und cenductor at the i thereef through a through hole in the printed circuit board, it
sted 5o that the opera\ing frefuency s around 3.8 GH2, T4 and 15,
i the midale of the microstrip fine.

£l h frequency signal is transmitted from the port 116 the por

teristic

ying, snd each

s measured as 3 & fer cha

h frequency coupler is di
requll is shown in FIG.

e fraquency characterist

W port 110 port 2 and the

Since i

e high-lrequency coupler can be rf",i”'r'“it’d a5 an opfm end whe ot coupled with oth - ney cauplers, the high-frequency signal inpur fram the port

1is nat supplied to the high-frequs

o th<~ viginity of 3.8 GHz, which is the operating freguency of the high

frequency coupler the propagation lo>s S g tepras wed frem the port 1o the port 2 is o large value in either high frequency coupler,
ack and for

good characteristics with a large vaiue of 5 2q over 4 wide

However, in the case of © gh frequency coupler shown in & reatly reduced at 2 frequency devi

h from the operating

15 maintal

the ather hand, it ca that the high Trequency coupler shown 5

freuency band centered ing freque awide band by confi

impadance matching unit with a distributed cons

y. That is, it can be said that the
cireuit,

h-frequzncy coupler operates ef

inthe v pling elecirade 108 iy connected viathe m re 107, and it is prefersbie that the

g . Thisis b by connecting a nigh-freque
everdy in the electrode, and unnecessary radio waves are not emitted in the directicn substa
HG. 16AL Furexample, if s high-frequensy © datap
termination efectrode and operates like a micros NG UNneees

approximats cen

Y irar fine to the center of the ot

fally perpendicuiar 1o the electrode surface in front of the electrode {see
et f

ssary radio waves, (Sas

ssion line s conne

«r of the coupling slectrede, an unegual current flows in the

Alsc, in the field of radio wave communics CWD W

a metal is attached to the tip of an

ion, a5 shown in FiG. 17, a "rapacitance inaded type” sntermna isy
¢ the height
transceiver in thi

antenna elern

: antenna is shortened, Atfirs

Nt to provide a capacitance, @ s glance, the stricture s simitar to ":he coupler shown in FIG. Here, the

el

difierence betwaen the coupler used in ¥ ernpodiment and the capacity loaded antenna will ba des

ivaded antenna showrn in FIG. 17 radistes radio wave radiating elernent of the

N3, but the A direction i

inthe directions 8y and B 4 around th

ciric field attenuated in inverse
ra of the distance from the

ratdiate radio waves. When the electnic field generated around the antenns is examinad in detz

anna, the induced electric fiald attenusted inin

oroporiion 1 e from the jon to the s¢ na, and the distancs

from ihe anten
nuated v

[N SILeTsisH

induced elsctric field and the electrostatic fisld are
fleld is discussed in & normal wireless svsiem, and the

a4 3 An electrostatic field that decays i Inverse progoertion 1o the power is generated. Since th
= rapidly depending on the distance i the radiated electric fizld, only the radiated elec
¢ Tield and the electo i, Therefore, sven

nduced ele

7 generstes an induced eleciric field

Alsent,

e capacitively loaded antenna s
usedi

id in the dir ickly in the air, it is sotively

ney couple

configuration of a high-freque -oentant communication

or an induction elecu

upling type i

ication distance is imited o 2

ode iz ideally j-:s.qr‘.e-:i, cessary radio waves can be sup

7716@:’16’:ﬂ&7 fed sentact communicstion 8 ysian

However, a high-frequency circult so as to completaly sup p o, anidd even a commuenication device ariginally

re {5 a prob

npractice, It s difficult w desiy
designed o ke an slectric field iing type
sre osoillated or recaived by

nor mismatches in th

that unnecessar ¥ radic waves

Far examp
108 and 1o ensure the elecm-: ns:d Cou
stun 10 anthe

side, the n
t vetal wire 107 must be taken. i#the height from the ¢
he metal wire 107 cennecting the printed circuit beard 107 and the ccupimg cirode 153 acls 4 an

1o
e e the coupl:r:q elactrode 108 is tee iarge,

moe i swface to the c.oupimg eiect:‘ Sraugh the o

mounting sur

antenna, whid gy due ta are emitted.

current fiowing gh the inside. Radic wave

For exarnot

coupler is 100, a tas a radic wave osn be O

5]

] powe seribed shove,

Ied

nropagates farther than the siatic slectric field and the induced slectiic field, se that the influence on the external
ernal electronic device

ihe radic wave qener:«‘-»fj oy the radis
:":lec‘rrcni-:, device ;

ance onthe

Therefore, in the commur

tion system s gt the p and the resonance se

en the band, and 3

o of the high
the high frequency coupler. fntroducing 2 system that
adverse effects on other electronic devices and

uency coupler

uted constant cirou

are configured by a di
3 the o

wave sbsorber iz not previded
ed from radics, and prev

suppre
malfur

it is effective to use a radio wa
absorber is cons aldcuc

icn =lectric field that propagates
(7 a1 & high frequency, th

s away and has 3 farge influence betwsen elzctronic devices. When the
a Rk {7 m}and the distriby
SHONAS 10§ " represent

disvibuted series res

oarahel

ictance G (87 m} play 3 role of absorbing er:erqv, l-!ere, ine distributed series resist
uted par

COrres:

y part of the compie
sead ¢

permittivity and the co

5 rmaterial having 2 complex di

constant i ”, a dieles
& josg. There are three types of |

ial constan

53 material having nding i the ma

delayed

The magn e Honin the

magnetic feid. T

mMAGNE

Eisie

"z caused by the
slectric r;m; vy is delaved from the change of the high frequency electric fiekd, Further, the conductor loss ¢ is genera\ed W
: electric fiel v of the alectromagnetic wave is converted heat. ncidentsily, in the high
rguishied, and thay may ne collectively defined as dielectric foss, As

Page 02534

s permeability such as ferrite he diel

=g has a high magn

s and the en

wiaves absorption due 1o conduct
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a dielectric

urgthane foam and styrene, is

niioned, fore

air. Electric f
27 and 28}
sed, and the other wave

fwaves and magnetic

Wave iz

atig, since arad
tcantly att o that th

Magn

i waves by velectric fiel:
tion ficlds,

s disposed in the vich

ey
radic wave abse

ids such :

nainiy

absorbs and 2

SIFEGE] mRagh

ferrite can be used as the radio wave absorker

al such as

The magrn ial disposed in the vicinity of the coupl d interference

i field

WEYES COMING utside ag s resuli §3 of the magr Tield con pf;nﬂm of \he [

ddition, rji"’)fJL:Q-I I TG0 magn

nee o the
erefore, inthe of

- suffers ings, there iz no inf

g oy the electrests eld or induction ele=ctric fiel
G ype non-contact commurinat /STErT as §
adic waves, snd at the same

the h--;!* mqqcnr\' coiipler on iy
wn i

ress the influaence

uinecessary ratio wave &1 on and extern

e data by elecir

distance. Transimiasic

1 aan he performad,

ol comimuniostion §
i 5 short d

Az a maodification of the abave, ina msgr sid coupling wype nor
induction magretc field and perferms non-contact commu

ngeitin urface of the marerial.

ce by mag

orenthe

"

IS
ract with mag

Az al eooy maenticned, radic waves are waves iny

ic fiekd waves” and “msgn
ic fiald waves. By d

i, However, dic
idered that ma
i field s d

wegnated with carbon ¢

se electric field waves and
netic fields

5

iad that # ates the elec ased ag 3

not affected. Tharefore, a dielectric foss mater
ki

Ny abscrbs and stien

resin such as urethane foam or ¢

inity of the coupling ccil of the hi

o wave absarber,

requency coupler. For exarmple, :

gl disposed in the vicinity of the coup ele WiHves

coming from unwarnted radic waves or extermnal generated by coupiing coil is absorbed. In addition, although an alectric field such as an elecine or an inducticn
field aiso suffers a loss, t% ere iz no influence on the ms g-r e fisld caupling by the inductiun mag « field with 1he high frequency ceupler on the communication

is pesaible to suppress the mﬂuen-:e ofun

oszary radic wave

fan by masgne

o, @ Case wh re & magn maierial is a

ig electric fleid counling tyi
¢ example.

coupling

el

e

wit h 2 magnetic foss m:

Here, the cur owing through the coupling electrode wili be examined in detail When the center of the coupling e
cornnosad of the stub through the me
ter of the coupling elecirode, Flows.”
e emitted. On the cther rrant C flows
curtent fows in the opposite direction 1 this curren

urrent A and the current 8 10 each ot
@ currents & and & are also opposite 1o each other g e radio waves
g the coupling electrode and e, o

OWin OUGH the metal wire is not canceled and causes UNNRCeSssry ragio waves

e metat wire conne

rescnance part toward the coupling

Dnthe other band, inthe present embodiment, as

sposerd $0 5% 10 cover the metal wire, a

a magnetic loss materishi

a magnetic field wave

generated as a current passes through the g ot radio waves can be suppressed.

Az a medifiation of the
electrede Az describe 0 JOING
cel gach other and no radio wave is generated (see FIG. 184). agnetic loss material. Further
disiznce between the twa coupling elecirodes for cormmunicatian can be further reducerd, and the cammunic
strength.

awing U
crding tc- suc
impraved by increasing the elecids fleld

e {3 N0 nesd 1o ¢o: ration, the

von quality car

FiG. 21 shows anoth uraticn exam

{is disposed in the v
drawing, 8 & 7 Z-length stub a5 a resonance part is formed on a printed cireuit beard 85 a pring pattern, snd a conductor pf
ce oart thereaf. Un ihe other hand, the box ms materist has s depth
ol
tip of the pin abt

tic tess

§ the nigh-frequency

as a metal wire protredes from a substa
it of the pin, and a co igcirode is

= of magnatic oz

betantslly equalto i

formad on the botiom e theren g or the like. At » edge of the cpening {or accommodate

sin inside the boxy, and attachi s
material is mounted on th

spproximaie cente
v scldering.

ce8s such a8

Ticn example of the high-frequenay caupler in which a mag 58 mate

upting #lecirode.

or example, 8 magnelic kss materal having an aporonriate ¥ isrm shape s urovided with 5 through bale to beinserted A
ze of the magnetic loss material and the inner per
coupling electrade, the conductive par

Lctive part at the lower end of the through hole fs a conn

aterial is formed on the tep s
aforms

wtive patta“z on ihe uppe

and the cond Simitarto
ad

it hoard by a process such 8g

srde of @ stub. It becomes. !
is formed on the printed circuit board as a print patism, aﬂ-:i th& position of the magnetic loss material i determi
and aiisched 50 that the connection terminal abuts substantislly st the center The magnetic loss material is mounted on the printed o

w geldering. Further, as shown in Fis. 23, the m

swb 43 a resonance &

gnetic loss material can be 3 holiow sh

Although the alet
performe electric

system. Thisis

has hean desaribed above, 1 e electrode that
ield coupling is the same as the coupling coit thst performs magnetic field coupling In the magnet

the effect ght abaiit by the

T Comimi

coupling ype non-o

fogtion aysta

fleld coupling type non-contact communication

ric fose material, Therefere, as shown in FIG. 24, even when ceil s covered with a disles
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n the wireless device

icss material, the =lectremagnetic wave generated i orevented from adversely affecting other electronic devices, and the malfunction due te the

external imterference radic wave is prevented Can be prevented,

3o far, a mechanism far o g 5l stween a pair of high frequency coupﬁers in the elecirds field coupling Lype non-contact communication systern shown
F1G. 1 has besn describad, Here, whan a sig i : between twa devices, energy transfer (s inevitably invalved. Therefere, this tvpe of ¢« nogystem

antenna of the ransmitter is the air propagates as a surface wave,

can be applied to power fransmiz genarated by the

r can be taken out by rectifyin EFC at the receiver .

350N,

FiG. 25 shows 3 configuration ax 2 high frequiency coupler is apnlied 1o power ira

an sysiem i

munication device are brought close to e3ch other, so that power is transmitted
h frequ»nhy coupler bulit in them. However, the high frequency couple

system, a charger connectad 1o an AT pcwar saurce and & wirsle

e wirgless communication device in s i manner via

1 near the rans frequency couplar i

aguency coupier

5 10 the BT 7/ AL inverter side, Radiation can be su re cannected to
octrode is absorbed by the magnetic loes material provided in t!\s vininity of thc meta the leakerd

the outside. |

hacomes possible. When performing non-contact power transmission, since the rsnsmission ouputis ger
radic wave

communication Cuipases, suppres ssion of i S y:-articui 233

i the non-contact

Nint

eleas o

erforms

Mo the examy

electiic power tansmigsion not or:ﬁy 10 5 radio | wirgless machine but

cver, aithou 3010 A afs

L

WGure, you may i

§Was g
ic plaver o & digital camers, for exsmple,

fie Mus

in w-“-zch a communication system using 3 hig cy coupter is applied to

icn dine for both power t mission and communication,

redd 10 Uss a hiy

signal sent from the

sion is switched by 5 communi 7 transmission feception) swit

yisgion may be switched at a predetermined cycle. At this t

g communication and power Trangini
r

The timing for peria
transiyission circuit unit, For example, commi
can ba

information may be s

s, the
ing back 1o the charger side. For example, whan o}

Sower i srrisaion cutput

ication and power iransi

is compieted

vt optimad by iing the charging state 16 the communication signal and fe

ntte the charger side, and the power i ssion outpul may be sette zero.

i the system shown in the figure, the charger i connected to an AL power supply. However, fur example, the battery can be used (o distribute power frem 3
mebite phone 0 8 mobile phon

W

it g low batiery. may be usad.

that those skilled in the art can make

is ohviaus

:1ig, Howeve

wention.

invertion has heen desoribed in detail ahove with reference W specific em

tiens of the embadiment without departing from the gist of the pragent |

The preger

medifications and subs

e inwhich & UWB signal is data-transmitted by etectric fisld ¢

ng i a calleless

n the present spacification, the embadiment apitied to a communication sys

rmanner hag been m

@ pregent invention is notl sod o this, For exam n can be similsrly applied o 4

wer than the WS ©

| the present inver
cation system that performs data i

fy desaribad, but the gistof i
rri that uses @ high-frequenay

ommunication methad and s commu =inn by

cemmunication Sy S!q'}’-‘i

ng using a refatively low frequen nal.

ah performs non-contact communication by eleciric fiskd coupling betwesn oppos

: embodirnent applied to 5 communication system

3 a coit that couples to an induced magret
commurnication at short dist

nd is magnetically i can
Tabie wiile st

smitter / receiver inc
ems that

G

bed. Howeve
nication sys

53

T RON-COT

DY GO

appfied 1o magnetic-fisld-coupled

terference radic waves. Non-con

ardverse effects on other systems causad by unnecessary radio waves and malfunctions caused by extems

t performs dat

n, the embedirnent in which come

when # sig

i the present sps T invention is applie

couplers has been mainly described

angmitied betwean twe devices,

it g inevitable, it s naturally possible 1o apply

munication SYSTEM 14 HOWET 117 berause 5 ehergy e ansier,

been disclosed in the

i shory the p
manner, in order te determine the gist of the present inve

re field coupling
rinclude 8 coupler camposed

FIG. 1 s a diagram ifustrati
electiic field. F1G 2 is 4 diag

communication Using frequ
ag?ﬂm foss coaurs due te reflection of a sign

nitter and g rec
i3ie

sies in the ke or Midz band, and the coupling portion simply operates as s paraliel plate capacitor. . F
i poriion in a cousting portion in comimi
wdance maiching unit s
pler ifustrated

(2]
e
5

a resanance unit
arranged 1o
G the

Lency soupiing are

ch the electredes of the

LU In witich

s a diagram fustratin Y G

F1GHA s s diagram for e FiG. 68 s a disgram for
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PTOJAIR/ER {07-17}
Appraved for uxe through 03/31/2021, OMB 0851-0035

115, Paters and Tragemark Offive; (5.5, GEPARTMENT OF COMMERLE
Undet the Paperwark Redurtion Act of 1985, fia person s toquired ta respond o a coftaction of infarmation unfisss it displiys 2 vafid OME zontral nunsiser

[ POWER OF ATTORNEY TQ PROSECUTE APPLICATIONS BEFORE THE USPTO }

{ heteby revoke all previous powers of attorney given in the application identified in the attached

therebyappoint:
Practitionrs assoclated with Customer Number: | 175023 ;
; !
OR é
i
f 1 Practitione(s) named below (if more than ten patent practitioners are to be named, then a custemer number must be uzed):
Repistration Registration
Name Number Name Number

As atterney(s) or agent(s) to represent the undersigned before the United States Patant and Trademark Office (LUSFTO) in connectioh with
any and alt patent applications assignad only to the undearsigned accarding fo the USPTO assignment records or assignment documents
artached to this form in accordante with 37 CFR 3.73{c).

statement under 37 CFR3.73().

Please change the correspondence address for the application identified in the attached statement
under 37 CFR 3.73({c) to: )

i X ] The address associated with Customer Number: 1§ 75023
OR

| g-Tirm ar individual name

Bddress

City State Zip

Country

Telephone Email

Assignee name and address:  iCashe, Inc.
3331 8. Macadam Ave. #251
Portdand, QR 97239

A copy of this forrs, together with a statement under 37 CFR 3.73{¢} (Form PTO/AIA/96 or equivalent) is required to be
filed in each application in which this form is used, The statement under 37 CFR 3.73{c) may be completed by one of the
practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed,

SIGNATURE of Assignee of Record
The ingividual whose signature and title is suppliad below is authorized to act on behalf of the assignee.

Signature «,\N\M Datg v j] H{_[Sj To Lo
T pl ]

Narne Siva &-Narendra Telephone s p)y 10l ~ 7 wi;

Title President (*W N

This collection of mformahon is required by 37 CFR 1,31, 1.32, and 1.33, The information is required 1o obtain or ret2in a benefit by the public, which is to update
{and by the USPTO to process) the file of a patent or resxamination proceeding. Confidentiatity is paverned by 35 t1.5.C. 122 and 37 CFR 111 and 1.24. This
colleetion i estimated 1o take 18 minutes to romplete, including gathering, preparing, and submitting the rompleted appiication form 1o the USPYO, Time wilt vary
depending upen the individuat case, Any o ts on the t of time you require to complete this form and/ar suggestions for reducing this burdan, should
b sent 1o the Chigf information Qfffcer, .5, Patent and Trademark Office, U.5. Department of Commercs, P.0O. Hox 1450, Slexandria, VA 22313-1450. DO NOT
SEND FEES DR COMPLETED FORMS TO THIS ADDRESS. SEND T0: Commissioner for Patents, P.O. Bax 1450, Alexandtia, ¥4 22313-1450.

If you need assistance fn completing the form, ¢afl 1-800-PTO-8192 ond select uption.Z.
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UNITED 5TATES Alexangria w\ah ':sm 1480

PATENT AND TRADEMARK OFFICE A et

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/021,347 01/14/2022 07:16:13 PM ET 18.115.001US9.10

Title of Invention
MOBILE PHONE WITH MAGNETIC CARD EMULATION

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)
CONFIRMATION # 2310 FILED BY Katherine Campbell
PATENT CENTER # 60489060 FILING DATE (09/15/2020
CUSTOMER # 35781 FIRST NAMED  Siva G. Narendra
INVENTOR
CORRESPONDENCE - AUTHORIZED BY Usman Mughal
ADDRESS

Documents TOTAL DOCUMENTS: 3
DOCUMERNTY PAGES DESCRIPTION SITE (KR
1EPTIB0MTUSE 10 _CADS 160 Application Data Sheet 804 KB
oif

Warning: Thig is not g USPTO supplied ADS fillable form. Data in the form cannot be
automatically loaded o other USPTO sysiems.

TP HIB00TUSE 10 iCashe 3 Assignes showing of ownership 117 KB
3730 . pdt par 37 OFR 3.73

iCashe GPOA_signed.pdt 1 Power of Altorney 2064 Ki
Digest
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GOCUMENTY MESTAGE DIGEST{GHA-S1)
TP TIR00TUSS 10 _CADS pdt O86DASETH445FFTCESER4ABCADCRNEE887I1ECBABEC3623k 41

S31513C3L7EEDRGTI80EFARCTY7OLBRFAASD7ER2B04AE3DA8ES
TATFAEDBOEETO2860D44EBEOERUERDAY

.,

TIBPHIS00TURE _10_iCashe 37 4ABBDACBASIBUBTFOTI29644BCRCOALCEROBRCH0BE28804B60
30 pdi 4011 DGFR0B13A360BOCTF40T 94EA%F&SEA%QA&G%BB?ESE%&SAS
SARESCTRFABABCIZARTFTE7OBRO4ZEE

4
9
£

he GPOA_signed.pdf 7EBE28TEZBEADTYERTROBEET2BEFZ1240ED0ERFEAFETIT4AR
E3044D0C200E32C2ERBL4EEDDERADI DDOBOCAF138A185C07
54300044 0023A8EEI7488AA0CTEETRE

This Acia'r‘-owiedganmr-i Receipl evidences receipt on the noted data by the USPTO of the indicated documents, characterized
oy the applicant, and including pags counts, where applicabis. i sarves as svidence of r&cespi simiilar to a Post Card, as
dascribed in MPEP 503,

Now Applications Under 38 US.C. 11

H g new applicalion is being Hled and the application includes the necassary componenis for filing dat
and MPEPR 506}, g Filing Hacsipt (37 OFR 1.54) will be issusd in due course and the dale shown on thi
Raceint will estabiish tha Hiling date of the application
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’. ¥
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Nationa! Stage of an intermnational Application under 353 US.C. 371

i a timely subrmission to enter the nalional stages of an international application is compliant with the conditions of 35 US.C.

371 and other applice requiremer orm PCT/DCYEG/SAS mdicaling ace nce of tha applicati s a national stage
371 and other applicable requirements & F T TIYEQRGS ndicating accaptance of the application as a national stags
submission under 35 U.8.C. 371 will be issusd In addition 10 the Fiing Recsipl, in dus course.

New International Application Flled with the USPTO as a Hegelving Qffics

i a new internalional zmp ”sf\ 15 baing fHad and the international applicalion includes the nacassary componants for an
international fiing date (see POT Article 11 and MPEP 1810}, a Motification of the infernational Application Number and of the
Intarnational Filing Date (Form PCT/ROM0S) will be issued in due course, subject 1o prescriplions concerning national securily,
and the date shown on this Acknowledgement Receipt will establish the miernational filing date of the application.
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Approved for use through 01/31/2013. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
iCashe, Inc.

Application No./Patent No.: 17/021,347 Filed/Issue Date:
Titled: MOBILE PHONE WITH MAGNETIC CARD EMULATION

iCashe, Inc. . a Corporation

Applicant/Patent Owner:

September 15, 2020

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: Inventors To: Tyfone, Inc.
The document was recorded in the United States Patent and Trademark Office at
Reel 093776 , Frame 0085 , or for which a copy thereof is attached.
2 From: 1yfone, Inc. To: iCashe, Inc.

The document was recorded in the United States Patent and Trademark Office at
Reel 053965 , Frame 0413 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~~ ,Frame__ , orforwhich a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~~ ,Frame__ , orforwhich a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Usman Mughal/ 2022-01-14

Signature Date

Usman Mughal 62887

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Attorney Docket Number | 115.001US9.10

Application Data Sheet 37 CFR 1.76 —
Application Number 17/021,347

Title of Invention | MOBILE PHONE WITH MAGNETIC CARD EMULATION

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor (1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
-] Biva G. Narendra -]
Residence Information (Select One) e US Residency Non US Residency Active US Military Service
City | [Portiand State/Province | PR | Country of Residencd | IS

Mailing Address of Inventor:

Address 1 /180 SW 84th Ave.

Address 2

City | Portland State/Province | IOR
Postal Code 67223 Countryi | us

Remove
Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

-] Il'homas N. Spitzer -]
Resﬁience Information (Select One) (8 US Residency Non US Residency Active US Military Service B
City | Portland State/Province | [OR Country of Residenceé | S

Mailing Address of Inventor:

Address 1 P642 SW Bucharest Ct.

Address 2

City Portland State/Province | IOR
Postal Code 97225 Countryi | |US

Remove
Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
[+| fPrabhakar Il'adepalli B
Residence Information (Select One) () US Residency e Non US Residency Active US Military Service
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Attorney Docket Number | 115.001US9.10
Application Number 17/021,347

Application Data Sheet 37 CFR 1.76

Title of Invention MOBILE PHONE WITH MAGNETIC CARD EMULATION

City pangalore ||Country of Residence | N |

Mailing Address of Inventor:

Address 1 F24 Chaithanya Smaran

Address 2 Whitefield Hoskote Road

City | Bangalore State/Province | F(a
Postal Code 560067 Countryi | |IN

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 35781

Email Address dana lemoine@tyfone.com [ AddEmail | |Remove Email

Application Information:

Title of the Invention OBILE PHONE WITH MAGNETIC CARD EMULATION

Attorney Docket Number| [115.001US9.10 Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter L tility v
Total Number of Drawing Sheets (if any) 16 Suggested Figure for Publication (if any) | 23

Filing By Reference:

Only complete this section when filing an applicaticn by reference under 35 U.S.C. 111(c) and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information®).

For the purposes of a filing date under 37 CFR 1.53(b), the descripticn and any drawings of the present application are replaced by this
reference to the previously filed applicaticn, subject to conditions and requirements of 37 CFR 1.57(a). )
Application number of the previcusly Filing date (YYYY-MM-DD) Intellectual Property Authority or Country |

filed application
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

115.001U89.10

Application Number

17/021,347

Title of Invention

MOBILE PHONE WITH MAGNETIC CARD EMULATION

Publication Information:

[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires

publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer

Number will be used for the Representative Information during processing.

Please Select One:

¢ Customer Number

US Patent Practitioner

O Limited Recognition (37 CFR 11.9)

Customer Number

35781

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386{c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes

the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending ~ Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
17/021,347 Continuation of ~| 16218733 2018-12-13
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16218733 Continuation of ~| (15658208 2017-07-24 10185909 2019-01-22
Prior Application Status | [Patented -
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15658208 Continuation of ~| (14948325 2015-11-22 9715649 P017-07-25
Prior Application Status | Patented ~
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14948325 Continuation of ~| (14747770 2015-06-23 0202156 2015-12-01
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. Attorney Docket Number | 115.001US9.10
Application Data Sheet 37 CFR 1.76 —
Application Number 17/021,347
Title of Invention MOBILE PHONE WITH MAGNETIC CARD EMULATION
Prior Application Status | [Patented -
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14747770 Continuation of ~|| [14680684 2015-04-07 0092708 2015-07-28
Prior Application Status | Patented - Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14680684 Continuation of ] 13592323 2012-08-22 9004361 P015-04-14
Prior Application Status | Patented -
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13592323 Continuation of <] (13304663 2011-11-27 8573494 2013-11-05
Prior Application Status | Patented - Remove
Application .- Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13304663 Continuation of - 13114434 2011-05-24 8091786 2012-01-10
Prior Application Status | |Patented -
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13114434 Continuation of ] [12941410 ?010-11-08 7954715 2011-06-07
Prior Application Status | [Patented -
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12941410 Continuation of - [12539369 2009-08-11 7828214 2010-11-09
Prior Application Status | |Patented -
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12539369 Continuation of ~|| (11063291 2005-02-22 7581678 2009-09-01
Additional Domestic Benefit/National Stage Data may be generated within this form
. Add
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When pricrity is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).
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L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

115.001U89.10

Application Number 17/021,347
Title of Invention MOBILE PHONE WITH MAGNETIC CARD EMULATION
Remove
Application Number Cc>untryI Filing Date (YYYY-MM-DD) Access Code' (if applicable)

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

[] 18, 2013.

This application (1) claims priority to or the benefit of an application filed hefore March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
186, 2013, will be examined under the first inventor to file provisions of the AlA.
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Attorney Docket Number | 115.001US9.10

Application Data Sheet 37 CFR 1.76 —
Application Number 17/021,347

Title of Invention MOBILE PHONE WITH MAGNETIC CARD EMULATION

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
autharization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO autherity to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTOQ in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Attorney Docket Number | 115.001US9.10
Application Number 17/021,347

Application Data Sheet 37 CFR 1.76

Title of Invention MOBILE PHONE WITH MAGNETIC CARD EMULATION

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

'I

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name IFyfone:inc.- iCashe, Inc.

Mailing Address Information For Applicant:

Address 1 56331 SW Macadam Ave

Address 2 Suite 251

City Portland State/Province OR
Country | s Postal Code 07239
Phone Number 503-226-3939----- Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.
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Attorney Docket Number | 115.001US9.10

Application Data Sheet 37 CFR 1.76

Application Number 17/021,347

Title of Invention MOBILE PHONE WITH MAGNETIC CARD EMULATION

Assignee (1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publicaticn as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name Fyfone: nc-- iCashe, Inc.
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 6331 SW Macadam Avenue
Address 2 Suite 251
City Portland State/Province OR
Countryi Us Postal Code 97239
Phone Number 503-226-3939 Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

| |
Signature /Usman Mughal/ Date (YYYY-MM-DD)| 2022-01-14
First Name Usman LastName | Mughal Registration Number | 62887
1 1
Additional Signature may be generated within this form by selecting the Add button.
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Attorney Docket Number | 115.001US9.10
Application Number 17/021,347

Application Data Sheet 37 CFR 1.76

Title of Invention MOBILE PHONE WITH MAGNETIC CARD EMULATION

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.2.13 Page 02556



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b}(2); {2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject tc the following routine uses:

1  The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect tc the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

5.  Arecord related te an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the Internaticnal Bureau of the World Intellectual Property Organizaticn, pursuant to the Patent CooperationTreaty.

6.  Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review {35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 US.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the G5SA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used tc make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151, Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned cr in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE
R

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 223131450

WWW.uSpto.gov

| APPLICATION NO. [ FILING DATE [ FIRST NAMED INVENTOR }ATTORNEY DOCKET No.] CONFIRMATION NO. |
17/021,347 09/15/2020 Siva G. Narendra 18.115.001US9.10 2310
7590 01/14/2022 I EXAMINER |
Tyfone, Inc. HAUPT, KRISTY A
Patent Dept.
5331 SW Macadam Avenue | arTUNT | PaPERNUMBER |
Suite 251 2876

Portland, OR 97239

| NOTIFICATION DATE | DELIVERY MODE I
01/14/2022 ELECTRONIC

NOTICE OF NON-COMPLIANT INFORMATION DISCLOSURE STATEMENT

An Information Disclosure Statement (IDS) filed Z/20/2022 i the above-identified application fails to
meet the requirements of 37 CFR 1.97(d) for the reason(s) specified below. Accordingly, the IDS will be
placed in the file, but the information referred to therein has not been considered.

The IDS is not compliant with 37 CFR 1.97(d) because:
¥ Both
X[ The IDS lacks a statement as specified in 37 CFR 1.97(e).

O The IDS lacks the fee set forth in 37 CFR 1.17(p).

O The IDS was filed after the issue fee was paid. Applicant may wish to consider filing a petition to
withdraw the application from issue under 37 CFR 1.313(c) to have the IDS considered. See
MPEP 1308.

A Horna, /94,
571-272-4200 or 1-888-786-0101

Application Assistance Unit
Office of Data Management

Page 1 of 1
FORM PTOM327-B (Rav. 02/08)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

ATTY. DOCKET NO./TITLE |

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT |
17/021,347 09/15/2020 Siva G. Narendra 18.115.001US89.10

CONFIRMATION NO. 2310

175023 POA ACCEPTANCE LETTER

Mughal IP PC

iCashe, Inc. IO T

1500 NW Bethany Bivd. OOC000TSTIS6TSE

Suite 200

Beaverton, OR 97006
Date Mailed: 01/20/2022

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 01/14/2022.

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

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/meggal

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
17/021,347 09/15/2020 2876 2070 18.115.001U59.10 18 3
CONFIRMATION NO. 2310
175023 CORRECTED FILING RECEIPT

(Coane, . L R

1500 NW Bethany Blvd.
Suite 200
Beaverton, OR 97006

Date Mailed: 01/20/2022

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Siva G. Narendra, Portland, OR;
Thomas N. Spitzer, Portland, OR,;
Prabhakar Tadepalli, Bangalore, INDIA;
Applicant(s)
iCashe, Inc., Portland, OR;
Assignment For Published Patent Application
iCashe, Inc., Portland, OR

Power of Attorney: The patent practitioners associated with Customer Number 175023

Domestic Priority data as claimed by applicant

This application is a CON of 16/218,733 12/13/2018 PAT 10803370
which is a CON of 15/658,208 07/24/2017 PAT 10185909
which is a CON of 14/948,325 11/22/2015 PAT 9715649
which is a CON of 14/747,770 06/23/2015 PAT 9202156
which is a CON of 14/680,684 04/07/2015 PAT 9092708
which is a CON of 13/592,323 08/22/2012 PAT 9004361
which is a CON of 13/304,663 11/27/2011 PAT 8573494
which is a CON of 13/114,434 05/24/2011 PAT 8091786
which is a CON of 12/941,410 11/08/2010 PAT 7954715
which is a CON of 12/539,369 08/11/2009 PAT 7828214
which is a CON of 11/063,291 02/22/2005 PAT 7581678
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Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 10/01/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/021,347

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

MOBILE PHONE WITH MAGNETIC CARD EMULATION
Preliminary Class
235
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

page 2 of 4

Page 02561



Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/021,347 09/15/2020 Siva G. Narendra 18.115.001US89.10
CONFIRMATION NO. 2310
35781 POWER OF ATTORNEY NOTICE
Tyfone, Inc.

Patont Dopt. IO
5331 SW Macadam Avenue

Suite 251
Portland, OR 97239

Date Mailed: 01/20/2022

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/14/2022.

* The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/meggal
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor:
Siva Narendra

Application No.: 17/021,347
Filed: September 15, 2020

For: MOBILE PHONE WITH MAGNETIC
CARD EMULATION

Examiner:
Kristy A. Haupt

Art Group: 2876
Confirmation No.: 2310

Docket No.: 115.001US89.10

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT UNDER 37 C.F.R. § 1.312

Dear Examiner:

This Amendment is in response to the Notice of Allowance mailed November 10, 2021.

Applicants respectfully request the Examiner to enter this Amendment.
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LISTING OF CLAIMS

1. (Previously Presented) A mobile phone comprising:
a memory to hold transaction data for use in a plurality of transactions;
a current carrying conductor capable of producing a time-varying magnetic field that
represents the transaction data in the plurality of transactions;
a network interface for connecting the mobile phone to a network, wherein one or more
parts of the transaction data are downloadable to the mobile phone via the network;
a driver to excite the current carrying conductor; and

a processor coupled to control the driver.

2. (Original) The mobile phone of claim 1 wherein the time-varying magnetic field

represents a point-of-sale transaction.

3. (Original) The mobile phone of claim 1 wherein the time-varying magnetic field

represents an access transaction.

4. (Original) The mobile phone of claim 1 wherein the time-varying magnetic field

represents a credit card transaction.

5. (Original) The mobile phone of claim 1 wherein the time-varying magnetic field

emulates a swipe of a magnetic card.

6. (Original) The mobile phone of claim 1 wherein the driver comprises a current
driver.
Application No. 17/021,347 2 Examiner: HAUPT
Docket No. 115.001U59.10 Art Unit: 2876
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7. (Previously Presented) A mobile phone comprising:
a memory to hold transaction data for use in a plurality of transactions;
a conductor that when excited by a reversing polarity current produces a time-varying
magnetic field that represents the transaction data in the plurality of transactions;
a network interface for connecting the mobile phone to a network, wherein one or more
parts of the transaction data are downloadable to the mobile phone via the network;
a driver to excite the conductor; and

a processor coupled to control the driver.

8. (Original) The mobile phone of claim 7 wherein the time-varying magnetic field

represents a point-of-sale transaction.

9. (Original) The mobile phone of claim 7 wherein the time-varying magnetic field

represents an access transaction.

10. (Original) The mobile phone of claim 7 wherein the time-varying magnetic field

represents a credit card transaction.

11. (Original) The mobile phone of claim 7 wherein the time-varying magnetic field

emulates a swipe of a magnetic card.

12. (Original) The mobile phone of claim 7 wherein the driver comprises a current

driver.

13. (Previously Presented) A mobile phone comprising:
a memory to hold transaction data for use in a plurality of transactions;

a conductor that when excited by a reversing polarity current that varies in amplitude

Application No. 17/021,347 3 Examiner: HAUPT
Docket No. 115.001U59.10 Art Unit: 2876
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produces a time-varying magnetic field that represents the transaction data in the plurality of
transactions;

a network interface for connecting the mobile phone to a network, wherein one or more
parts of the transaction data are downloadable to the mobile phone via the network;

a driver to excite the conductor; and

a processor coupled to control the driver.

14. (Original) The mobile phone of claim 13 wherein the time-varying magnetic field

represents a point-of-sale transaction.

15. (Original) The mobile phone of claim 13 wherein the time-varying magnetic field

represents an access transaction.

16. (Original) The mobile phone of claim 13 wherein the time-varying magnetic field

represents a credit card transaction.

17. (Original) The mobile phone of claim 13 wherein the time-varying magnetic field

emulates a swipe of a magnetic card.

18. (Original) The mobile phone of claim 13 wherein the driver comprises a current
driver.
19. (Previously Presented) The mobile phone of claim 1 wherein the network is one of

a cellular network or a wireless local area network.

20. (Currently Amended) The mobile phone of claim 1 wherein [[the ]Jdownloaded

transaction data is valid for a limited number of transactions and the one or more parts of

Application No. 17/021,347 4 Examiner: HAUPT
Docket No. 115.001U59.10 Art Unit: 2876
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the transaction data is downloaded periodically.

21. (Currently Amended) The mobile phone of claim 1, wherein the transaction data

includes a transaction number used for each transaction of the plurality of transactions.

22. (Previously Presented) The mobile phone of claim 7 wherein the network is one of

a cellular network or a wireless local area network.

23. (Currently Amended) The mobile phone of claim 7 wherein [[the ]Jdownloaded
transaction data is valid for a limited number of transactions and the one or more parts of

the transaction data is downloaded periodically.

24. (Currently Amended) The mobile phone of claim 7, wherein the transaction data

includes a transaction number used for each transaction of the plurality of transactions.

25. (Previously Presented) The mobile phone of claim 13 wherein the network is one

of a cellular network or a wireless local area network.

26. (Currently Amended) The mobile phone of claim 13 wherein [[the ]]Jdownloaded
transaction data is valid for a limited number of transactions and the one or more parts of

the transaction data is downloaded periodically.

27. (Currently Amended) The mobile phone of claim 13, wherein the transaction data

includes a transaction number used for each transaction of the plurality of transactions.

Application No. 17/021,347 5 Examiner: HAUPT
Docket No. 115.001U59.10 Art Unit: 2876
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REMARKS
This listing of claims will replace all prior versions and listings of claims in the
application. Claims 20, 21, 23, 24, 26, and 27 are amended. No claims are added. No claims

are cancelled in this response. Hence, claims 1-27 are pending.

CLAIM AMENDMENTS

Applicants amend claims 20, 21, 23, 24, 26, and 27 to fix typographical errors.
Applicants respectfully request Examiner to enter the amendments. No new matter has been

introduced.

COMMENTS ON THE STATEMENT OF REASONS FOR ALLOWANCE

The guidance provided at M.P.E.P. § 1302.14 under the heading, “Reasons for Allowance,” sets
forth:

In most cases, the examiner's actions and the applicant’s replies make evident the reasons for
allowance, satisfying the “record as a whole” proviso of [37 CFR 1.104(e)]. This is particularly
true when applicants fully complies with 37 CFR 1.111(b) and (c) and 37 CFR 1.133(b). Thus,
where the examiner's actions clearly point out the reasons for rejection and the applicant’s reply
explicitly presents reasons why claims are patentable over the reference, the reasons for allowance

are in all probability evident from the record and no statement should be necessary.

Applicants respectfully submit that Applicants’ previously filed responses are “repl[ies that]
explicitly present[] reasons why claims are patentable over the [cited references].” Thus,
Applicants respectfully submit that the Statement of Reasons for Allowance should be
understood only to refer to the arguments made of record, and should not be understood as
requiring or implying that other reasons for allowance have been relied on in allowing the
claims. Therefore, all reasons for allowance should be understood from the arguments clearly set
forth in the prosecution history, and the Statement of Reasons for Allowance should not be

construed as narrowing the claims.

Application No. 17/021,347 6 Examiner: HAUPT
Docket No. 115.001U59.10 Art Unit: 2876
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CONCLUSION

Pursuant to 37 C.F.R. § 1.136(a)(3), Applicants request and authorize the U.S. Patent and
Trademark Office to (1) treat any concurrent or future reply that requires a petition for extension
of time as incorporating a petition for extension of time for the appropriate length of time and (2)

charge all required fees, including extension of time fees and fees under 37 C.F.R. § 1.16 and §

1.17, to Deposit Account No. 60-4139.

Respectfully submitted,
MUGHAL IP P.C.

01/26/22 /Usman Mughal/

Date Usman Mughal
Reg. No. 62,887
Attorney for Applicants

1500 NW Bethany Blvd. Suite 200
Beaverton, OR 97006
971-634-0286

docketing @ impacioaients.com

Application No. 17/021,347 7 Examiner: HAUPT
Docket No. 115.001U59.10 Art Unit: 2876
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UNITED STATES PO Bax éigg

PATENT AND TRADEMARK OFFICE | wWeAvLSplo.gav

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
19/021,347 Q28/2022 075418 PM EY 18. 115,001 U880

Title of Invention
MOBILE PHONE WITH MAGNETIC CARD EMULATION

Application Information

APPLICATION TYPE  Uiility - Nonprovisional Application PATENT # -
under 35 USC 111i{a)

CONFIRMATION # 231} FILED BY  Katherine Camphell
PATENT CENTER # GOR(1782 AUTHORIZED BY  Usmarn Mughal
CUSTOMER # 175023 FILING DATE  0@/15/2020

CORRESPONDENCE - FIRST NAMED Siva G, Narendra
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /9883 E20221P.J54520435 Kathering Camphell

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
251 UTILITY I8SUE FEE G080 800.00

TOTAL AMOUNT: $800.00

This Acknowledgerment Recaipt evidences raceipt on the noted dale by the USPTO of the indicalad documents, characterizad
by the apnlicant, and including page counts, where app o, L serves as evidenos of receipt sirntlar 10 a Fost Card, as
described in MPEP 503

New Applications Under 38 LSO 111

¥ anow applicalion is being filed and the application includes the necessary componanis for filing date (see 37 CFR 1.553{b- (el
and MPER 508}, a Filing Receipt (37 CFR 1.54) will ba issued in dus cowss and the dale shown on this Acknowledgemeant
Receipt will aslabiish the filing dales of the application

National Stage of an International Application under 38 UE.C. 381
i a timely submission o entar the national stage of an international applicalion is compliant with the conditions of 35 11L.8.C.
371 and othar applicabls requirements a Form POT/DO/EGB03 indicating accegtance of the application as a national stage
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ubmission under 35 LLE.C. 371 will e issued in addition 1o the Fiing Heosipt, in dus course.

New International Application Flled with the USPTO as & Bogelving Offics

i a new internalional application s baing filed and the international
international {i

pplication includes the nacassary componants for an
g dats (see PCT Article 11 and MPEF 1810), a Notification wi‘ the infernational Application Number and of the

International Filing Date (Form PCT/ROMGE) will be issued In due course, subjact 1o prescriplions concerning national securily,
and the date shown on this Acknowledgement Rbﬁ@!}}i will establish the misrnational filing date of the apglication.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

35781 7590 11/10/2021 Certificate of Mailing or Transmission

I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

iCashe, Inc.

Patent Dept. addressed to the Mail Stop ISSUE FEE address above, or being transmitted to

5331 SW Macadam Avenue the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

Suite 25 1 (Typed or printed name)

Portland, OR 97239 (Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/021,347 09/15/2020 Siva G. Narendra 18.115.001US9.10 2310

TITLE OF INVENTION: MOBILE PHONE WITH MAGNETIC CARD EMULATION

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 02/10/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
HAUPT, KRISTY A 2876 235-492000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363).

(1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1 Mughal IP PC
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE 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. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
iCashe, Inc. Portland, OR, US

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual (3 Corporation or other private group entity (] Government

4a. Fees submitted: Rlissue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

& Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature ___/Usman Mughal/ Date ___January 25, 2022
Typed or printed name Usman Mughal Registration No. 62887
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UNITED STATES osantin A AaaogX 1450
PATENT AND TRADEMARK OFFICE AT Yt spto. gov

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/021,347 01/26/2022 07:54:18 PM ET 18.115.001US9.10

Title of Invention
MOBILE PHONE WITH MAGNETIC CARD EMULATION

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 2310 FILED BY Katherine Campbell
PATENT CENTER # 60501782 FILING DATE  09/15/2020
CUSTOMER # 175023 FIRST NAMED Siva G. Narendra
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Usman Mughal
ADDRESS

Documents TOTAL DOCUMENTS: 4
DOOUMENT FAGES DESCRIPTION SIZE (KB
TIS5PO0TUSS 10 issus Fee 1 ssue Fee Payment (PTO-858) 148 KB
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H15-001USE- i - 44 Ki
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115-001LIS8- {2-5) 4 Claims 32 KB
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10 312 _Amend-BEM pai Made in an Amendment
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This Ackrowledgement Receipt evidences recep! on the noted dats by the USPTO of the mndicated documents, characterized
by the applicant, and including pags counts, where appiicabla. IF sarves as svidence of recsipt similar to a Post Card, as

d< ssoroad in MPER 533‘

New Applications Under 35 U8.C. 111

H a now application is baing filsd and the application Includes the necessary componenis for ling date (sse 37 OFR 1.58(0-(d)
and MPER 508), a Filing Haceipl (37 OFR 1.54) will be issued in due course and the date shown on this Acknowladgernant
Raceipt will estabiish the filing daa‘e of the application

National Stage of an intermnational Spplication under 38 US.C, 371
fi a timely submission to enter the nadional stags of an international apghcation is compliant with the conditions (i 35 U0
371 and other applicable requirements a Form PCT/DOYEQ/SOS indicaling acceptance of the application as a national slags

subivission under 35 UL.E.C. 371 will be issuad in addition 1o the Filing Receipt, in due course.

New International Application Flled with the USPTO as a Hegelving Qffics

i a naw infernalional appiication s being filed and the International application ingludes the necessary components for an
nfernational ing date (see POT Article 11 and MP L»* 18103, a Notification of the International Application Number and of i%
International Filing Date (Form PCT/RO0E) will be issued In due course, subject 10 prescriptions conceming nalional sequ
ardd the date shown on this Ackrowledgement Rt:ﬁt%_ Pwill establish the international Hling date of the application,
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/021,347 09/15/2020 Siva G. Narendra 18.115.001US9.10 2310
175023 7590 02/04/2022 | A AMINGR |
Mughal IP PC
iCashe. Inc HAUPT, KRISTY A
1500 NW Bethany Blvd.
Suite 200 | ART UNIT | PAPER NUMBER |
Beaverton, OR 97006 2876
| NOTIFICATION DATE | DELIVERY MODE |
02/04/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

docketing @impactpatents.com
eofficeaction@appcoll.com

PTOL-90A (Rev. 04/07)
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Response to Rule 312 Communication

Application No.
17/021,347

Applicant(s)

Narendra et al.

Examiner

KRISTY A HAUPT

Art Unit

2876

AlA (FITF) Status

No

a) [
b) V)
c)J

entered.

entered as directed to matters of form not affecting the scope of the invention.

disapproved because the amendment was filed after the payment of the issue fee.

1. @ The amendment filed on 26 January 2022 under 37 CFR 1.312 has been considered, and has been:

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.

Primary Examiner, Art Unit 2876

d)[J disapproved. See explanation below.
e) ] entered in part. See explanation below.
/KRISTY A HAUPT/

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01) Response to Rule 312 Communication

Part of Paper No. 20220128
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor:
Siva Narendra

Application No.: 17/021,347
Filed: September 15, 2020

For: MOBILE PHONE WITH MAGNETIC
CARD EMULATION

Examiner:
Kristy A. Haupt

Art Group: 2876
Confirmation No.: 2310

Docket No.: 115.001US89.10

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT UNDER 37 C.F.R. § 1.312

Dear Examiner:

This Amendment is in response to the Notice of Allowance mailed November 10, 2021.

Applicants respectfully request the Examiner to enter this Amendment.

CR TO ENTER: /K.A.H/

Page 02579



UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

17/021,347 03/08/2022 11270174 18.115.001US9.10 2310

175023 7590 02/16/2022

Mughal IP PC

1Cashe, Inc.

1500 NW Bethany Blvd.
Suite 200

Beaverton, OR 97006

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Siva G. Narendra, Portland, OR;
Thomas N. Spitzer, Portland, OR;
Prabhakar Tadepalli, Bangalore, INDIA;

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

1Cashe, Inc., Portland, OR;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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