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(54) Title: SLEEVE WITH ELECTRONIC EXTENSIONS FOR A CELL PHONE

FIG. 1A

(57) Abstract: A passively re-radiating cell phone sleeve assembly capable of receiving a nested cell phone provides signal 'boosting
capabilities and provides a radar enablement. Signal, boosting is enabled by use of an additional antenna, a pass-through repeater,
dual antenna isolation capability and other features.
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SLEEVE WITH ELECTRONIC EXTENSIONS FOR A CELL FHONE

BACKGROLIMG

] This discloswrs wolates 8 the field of wircless teleconununications and more

particulagly o 2 slesve suclosnre for extending the Rumotional capability of & cell phone.

Fublication WO 2020/098340 discluses a double molding grocess wherein th a first moldiog
step, ah antonna 1S embedded within & résin jackel and in a second molding step the resin

jacket iy emshedded within a devics case by an insertion molding processes.  Publication
IP2006:1487ST discloses the conpling of antennas Built tnto a cover which when plaved over

the gase of ¢ portaltde eemival ave postbionsd 1o close proximiy o ndernal atonnas of the

teringd and ave thereby able o be fnductively coupded for stengtheuing tansmisted signals.

SLMMARY

(2] The presoar disclosurs desmibes a sleeve tapable of physicelly receiving and

slectromcally commnicating with.a cell phone or other portable wireless comunmication

-

device and also providiag (::f:ﬁ:;{g.in_;mgi‘iam featores and supposts 0 the opeeation of the cell

o} =

phone incleding: boosting the cell phone’s signal reception and Gansavizsion including by

-
~

Can asdditionsl antenna, providing # radar featwie whsreby the: cell phone s able

]
2
(49
o
e,

display @ photo or video of & distant moving ohjeetwhile also caloulating and displaying it

velogity, providing a repeater capable of auto-tuning to s fregueney of the vell

Y

phose and

boosting signal strength, and employing dual plansr atennas vapable of operating i close

prosimity at two differcat feguencies with exeellent isolution betwsern the antennas, such

~

aennas supporiing the capabilities of the ropester. The sleevy hnreases the vangs of the

cell phone and has integrated donstruction so that i 1 relatively. inoxpansive to nuoufacture
and durable nouse. The desve ix able to corbine the receplion and transmission capacities
of w nested osll phone™s built-in atenna with s exteragl antorms mounted on the sleeve, or

a remode anterm, for greatly taproved RE reception wid ransmisaion
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{8831 The detadly of one or more swbodiments of these corcepts ave set forth in the

axﬁ'eem;)amfmg diawings and the desaription bilove, Other features, Objecty, and advantages

of these concepts will be apparent frem the deseription and drawings, and from the claims.
DESCRIPTIOIN OF DRAWINGS

[04] Figre 1A s an exanple perspective view of the presently desqribed slegvs

BU8] Figore 1B ix an exanple partisl sectional side vigw of the sleeves tken fram cutting

plang 1B-1B and additionally showing 2 partion of a nested cell phose within the sleave;

[06] Figwe 10 i an example pactisl cotawsy portion of the sleeve showa in Fig, 1A

showing an addittonad eyabloment for storing an exderned mdenaa;

o
2

2w Fig 1a&

oo,
Pl
ey
o
u/t’

Henre 3w an example sectional view tken from sutting p}am:f

artion of a nested cell phone above v portion of the sleeve;

shiwing ap

n,

O8] Figure 3 iy an example perspective view of the Wterier of & tack panel of the slesve

showing details-of a redar systent’s components therewithing

0% Figure 4 {3 an oxample front fice view of ¥ csll phons showing a radar related

Q018 Figwre S s an example clectrival schematie diagram of the sleeve aud the ¢oll phone

showing an eluetrical inderconnettivay

OB} Figuees 6A and 88 ave example sectional views taker from cutting pha 6-6 In Fig,
[N
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8012} Figure' 7 18 an example block diagram showing the sleeve and radar conumanioating

with a target;

[B083] Figure 8 is an example schematic diagram of the radas;

{4 Figure 9 is.a logical flow diagram of an exemplary radar procsss;

[OURR] Flawes 10, 11, and 12 e oxemplary electrical schemaiic diagrams of 8 sigusl

ropRater civeuit;

[B0Es] Figure 13 s o logioal flow disgram of an exemplary process of the repeater olvauts

&

s Figs, 10, 11, amd 12;

H017] Figure 14 iy an oxamyple plan view of a dual antenna system with sist isolation: and
B0IR] Figee 135 15 an example graphica] plot shoowviog isolation betwesn antenns elements.

0019 Like refovence symbols In the vaviouws drwing figures indicate like slementy,

SRORIFTION

1

G024 Fig. 1A iHlusratey & re-radiating cell phope sleeve assenbly, reforred 1o berein ax

“sleeve 1Y capable of conforndng o, and nesting with, & eell ;simr.zfc or stoatbr portabls

sirclgsy devics which s not @ part of sleeve 18, The semn cell phong, referred 1o herein as
“phope 28,7 ix wsed throughout this deseription and # shonld be recognized that this teem
may refer io 2 collular jelephone or any ot iher postalile RE copununication apparatus and
slemve 18 may be fabeioated o dimensions that will accept sach different size and shape
phease 20 Slesve 16 inoludes a il or pmm\{ gnclosure 30 made ol g condbomeble naterial

plastic, a plastic and rubber combibation, or 8 sowbivation of

such ag robber rubbieri;

plastie polyrmers, Boclosure 38 is capable of Hghily fttdog aver and around at leasta portion
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of phing 28, In the preforred embodimedt shiowa in Figs, {4 and 1B, enclosure 38 has
vear panetl 32 inlegral with o surrounding side wall 34 which has an insermal fipy flange 36 all
avewmd. When phoms 2€ s pested within sleeve 10, a Bp Sange 36 (Fig 1B) oxemt
peripberally over a postion of 3 face 32 (Fig. 4) of phone 28 50 s to secure phone 28 within
slorve 18, Also, e material of which enclosure 30 {5 fabwicated may be at loast pariially

elastic 3o that i may be strelehed slightly upon recetving phone 38 and therehy providing an

praved seour ganent,

[6021] Reforming again to Fig. (4, a planar multi-layer radio frequency (RF} coupling

o

probe 4 may be owbsdded within réar panel 32 by Insestion infection mplding or eibier

o~

weang, and may be o a logation that is in close proximity o, and may lay direetly adjacent

& an tmenal anteang ﬁ(?-(ﬁi‘g 33 of phone 28 when phone 20 fs within sleeve 10, In this
manner; probe 40 18 1% & position for elechomaghetic coupling with' internal @tenna 3¢ for
boosting the phone’s sigsal strength,  Inductive, capacitive or other slectromagoetiv

coupling may be eploved,

{22] Reforving sl o Fig. I, probe 48 may have a mulilayer planar consiruction

including a fisst material layer 44, suchas, Bt ot Hmdted fo She sglass epoxy or thermugs

Jaminate of Jow relative divdectrie corestanst (0K typleally v the range of TIR=R o TS o

second patterned mstallization layer 48 of coppey, silver-Blled paste o ather electrical

conduior witeh may be-depisited Or printed o one side of the {itst layer 44 and may have
g matenal thickness of abowt 0.7 o 1.4 mils fr optimal Gg}e'l.‘z_iiif.m; theveby forming. 8
disiribuied reaonant olveuity and v thisd materdal layver 46 such 25 a coramice-filled faminate
having a telatively high DK typically dn the range of DE=20 1o DR=530, whereby laver 46

may be i intinwte faws-toeface sontact with second layer 45, Probe 40 may have the sanwe

stz and shape as sernal amem 30 for optimal aperation. An importaat chatagteristie of

X

i?i‘(}i:f(i 46 Ty that @ funetions 88w anti-resonant network because of iy high capacitmce-to-

wdustancy ratio which eoablex near Seld coupling and may be reception baud selective by

virue of s unloaded hi‘gg}_}{}; Q;sa.!‘i_ty factor, Band selsctivity way provide multi-band

resonanes, for example, reseanaree for one ornwre frequaney bands such as: 760, 830, 500,
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X

T8OG, 1900, and 2100 MHz and osthers we possible, o highly desisable and néreed

charaoteristic.

{B023] An external aotonna 68, as shown phyvsidally in Figs. 14, 10, and 88 may be
amunied ow, and fpasaliel alignment, with stde wall 34, Transwmission Hoe 42, as shown i
Figs LA and 8B niay be smbadded within the reay pszmiﬁ fir ovder iy gormget probe 48 with
external amtenna &0 for RF signal ransfer therghetween, Travsndasion Hoe 42 may bea

wied or printed conductive steip. This arrangement enables RE transmission/teception
at both the antennas 56 dnd 88 simwlteneonsly while mindmisig metusl juterference.

w3 ¥

Antenna 68 may be mounted on suclosure 30 using & mechanieal awivel Joint 82 so that

antena 68 may be alile 1 rotate betwesnn @ retraated posiion 604, shov in dashed line in
Fig. 1A, and an extended position 608 shown with solid Hines. Antenna 68 may be asimple

vigid rod, telescoping o other, Side wall 34 may bave @ recess ay shown in Figl X for

X

o &8 reay beoperational in betls {8 rotracted

securing anbenma &8 when reteacted.

position 684 as well as its extended position 608,

241 - Ax shown 1o Flgse 1A and 8, slosve 18 may have a rgmole andsnna port 78, mokled
n i o R Ry 3

o side wall 34 along with atoggle switeh 72 Switeh 7 may function to select gither

exfernal wuenna 68 or 1 romete antenna B8 (Fig. 81 A signal boosting ampiifier 3¢ may be

in sipmal conpnurieation with probe 4, and switch 72 using metattized conductor paths 42
& :

and 74, Amplifier 98 may be single or bi-divertional ansd may be enabled with diplexers,

duplexers and dotomatic gain control (A0CY and other featwres for tmprovesd: performance.

%

Amplifier 98, may be.a planar deviee powered by bastery #3 whith may be misunted within

side wall 34, Elements 48, 86, 70, 72, and 98 may be oldoteivally itercnnnedcted nsiag

nietaibized v printed paths 42 and the paths 42 and cloments 48, and 98 may be embidded

within vear panel 32, This is shown i Figs. §A and 88 swhere enclosure 30 may be

cferred appréach where the rear pansl 32

fa constructed of layvers 324 and 3B encapsulating probe 46, amplifise ¥ and sad

conductive interconnecting paths 42 as shown in the schematic diagram of Fig. §. As

sertbed above, sleeve 10 taken by itself defines one emuwslinent of the pressal apparatus.
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The sleeve 1, oz sested and elechonically Interconsected with cell phone 28, defines a

secnnd einbodiinent.

[BO25] As show o Fige X sleeve 1) may additionally be configared, with a sadae syt
{"radar transeeiver 2307) physically integrated into rear panel 32, Raday fransceiver 230

~
l'

prowidesa means for measweing the speed of o distant obisey “target 2857 as shown in Fig.

¥

with the gonvenignee of @ cell phone 30 The radar trensceiver 238 may be @ Doppler rady
syatern o mother type of radar system. In this embodiment, the phone 10 has an optival
targeting deviog such as g vellphone camera 21 whivh msy be nse ed to svcf* on target 208,
while radar transceiver 32 mensures it speed. A display such as a ee sHphone soroon 23
may present the larget 288 and its speed information ag shivwn i Fig 4. A storage wediyn

suoh aa-a collphone nwnory 33 is able 1o stove this information while & wirsless transouittey

such ag cellphone transgetver 26 transnsity the mformation o ong or more selected distant

recivers such ag other oell phonss, land-line phones, automated cdanpuiers, and oth

devicss. The cellphope clementar 31, 23, 25, and 38 are opersted by g cellphone processor

23 in adcordance with cellphiome electrival cirouit and software profocals that are well Knowy

i the fleld of cell phone techuology.  Prior 1o using cell phone 28 for the preosent
applivation, nperations! software 34 15 loaded into collphone mumery 23, and then -digiwi

processor 22 varsdes out the instractions of software 24 in segordance with the present’

method ay shown tn Fig. % aud desoribed herein.

{6026] Use of dwe cell phone Cumera digpiay 28 2y 8 targeting deviey allows this hatd-held
systam o be mavmally positicoed for vipwing target 208 so as o schieve an advantageous
fevel of aopurscy in determining the target’s spesd rather than that of extranedus noarky

objects, and also in avoiding rixed or confosed determinations due 1o movivg backgrounds

as the phone. 20 tracks the path of mrger 330 As deseribesd, display 2% may be a solid-stawe

display screen or it may be any other display devize. Likewise, the wireless travsniitter may

ba o phone Trarseeiver 26 an stated, ot may be ary other personal or pnhiles telephome or

3

sinifar device. One or more of the: display 28, memory 33, software 24, peosessor 22, and
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wireless transeeiver 38 may be integrated into sleeve 18, or may be a separate component

&

but may be interconsigeted as shows in Fig, 7

JO027T] As shownin Figs. 7 ad 8, radar vanseeiver 230 includes ransmitarecciie aitenns

133, wansmit wnplifier 334E, rooive amplifier 3344, variable amplifiers
controlied oscillator 23da (YCO), transeeiver provessorfcontroller 233 (CFLY, quadsature
damodulator 234b (DOD), awalog-to-dighial converier 248 {ADC), and -digital-m-analog

converer 244 {BAQ)

{828 When phone 20 i placed within slegve 18 the lnk betwvesy phone 28 and radar

wansceiver 238 1w made by, for instance connectie 36 (Fig. 33, or by & wireless method such

&

as Blustooth, or by induced signals between adipeent non-conducting slemoms as fully

e

explained above. Radw transesiver 238 may use & highly divectiorad transmit anterma fo

I3 N A

better focns radiated RE snergy in the direction of target 208, Vidous antenua designs may

be used mcluding 8 pladar aoay of patch antmmia elements, a3 shown i Fig. 3, which

wovide the notessary gsine and divectivity,  The tanswmifreveive anfus 2332 may

alternately be separate antennas for reooive and transinié,
{0629] Radar transveiver 238 nsilizes the Doppler effecy; oy previvusly deseribed, comoparin W
& ransmiited wave frequoncy with @ bounced wave fogueney to detennine the ghift

frequenny due o the relative moton between the farget 208 and the tramsnutrecsiveantenna.

&

233

{H030] Cmee phons 28 i tnstalled in slegve 10 and software 24 {s inssalind In sosnory 33 the
Apparatus is veady o measare the speed of a distant woving vbject, Wish the beck panel 32

directed toward & moving target 208 an “app” icon iy selected on display 8 which serisds a

start sigoal to radar trapscedver processor 233t indtate instruntions for carrvingrout ¥ sprad

mgasurgment cycle. The slecirical sironit diagram of Fig. 18 supports an understanding of

this process. A raday burst (RF energy) is emitted by transmit amplifier 2346 thoough

antenng 232 in-the:direction of {arget 203, Thiv RF cvergy implages on targst 208 and o

Lot
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N

stall amount of the KE energy signal is reflected and acquived by atehna 3320 Low noise
receive anplifier 244d boosis ihe acgeired reflected signgl and quadrature slemodulator
234b down-converts the signal. Demodulator 238b comprises high-freguency splitter 234h-
¥ which delivers the meflected signad © nuxers 334b-Y. Low fregquency splitter 234b-1

sdetivers the avsmitted signal to mixers 234b-2 The output from mixers 334b~2 is the

difference botween the fravsmitfed. and seflected freguencies, '3."}}.&_:2~£§§§i{‘\(§fr{§3‘}{:c‘: signal iy the
Droppler frequency shift due to the relative veloaitiss of sleeve 18 and target 265, The

N

difforence signal 18 «digs tak v samipled and the speed of the targel i salonlated i“s CPU 233
using the wellshnowy Srpada v = FFE) and the speed infonmation in routed s phone
proceasey 32 The csloukated speed of the sarget i displayed sy showr i Fig 4

Altoroately, the digital samples may be routed direetly to phone pracessor 22 for speed
3 g { 3 X iy

caloulstion and display. Fig ¥ is an overview of the process.

{031] Radar transceiver processar 233, dedven by batiery 23& comnnioates with the

oL

L8 8

divested by software 34, The poncess i idevticsl whether or ot the phone 38 and the raday
panseeiver 238 ave integral or separate wnits. When sofiwvare 24 i inttiatized i produces a
aser inferface on cellphone display 38 and abso iniiates 2 backgrouvnd  provess

commmateating with rader transceiver 338 To acquire a spred measuremment, as said, phone

26 in directid foward target 208 so that it is visible o display 25, The software 24 enables

fhe capture of vides tmages using the cellphone’s camera whicki is able o view tuget 205
thenugh opening 43 i the back pasel 32 ofsleeve B As said, speed messursments may be

displayed aric also vecorded into mumory 23 in alung with video capture,

(B0 Sleeve 1 may fupther inchnlea frequency selective repeater cireuit 310 which wsss:
frequency Infbrmation receivid from siclosed phiohe 20 1o adjust signal flsering tn order to
bt sigral strength ot o solected freguency, As shown in Pigs 18, 11 aad §3, phone 28
My soetununioats with o hase station BR us s well knowy  Alse well known in cethular
telephony, is that cell phones 20 adapt their operating fregnency as dictated by the base

stations BS through which they operate. This opertting freguamey i§ stored in ecll phone
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memory.  The operating frequeny 1S wansmitted by the cell phone 28 coninnously in
accardanse with a software application 328 stored fo cell phone memory and executed by
the cell phone’s provessor 32, Repeater 318 redeives the vell phond’s signal and adjusts i

the opersting frequency

{0033] Figs. 16, 11, and 12 disclose embodiments of a sepeater 310, Fig. 10 shows a eiregit
dewnlink ;,a:ah mcfuci'z‘rxg__ antenny AR, filter FLI, amphificr stage A1, variable filter FL2,
amplifice stage AL, filter FLI and antoms A2, An {zgﬁmi\ i‘ ingludes dotenna &EL,
fitter FLA, amplificr stage A3, variable &lter. FLS, am;pfi;iﬁf;.s stage A4, fHlter FL& and
antenna AEL. A coitrolier (f.} zsuch as mode! SAMS nanufactnred by Atnel, Ind., reveives
an operaling frequancy designating and adjusts FEL2 and FLS sach of which may be a mods)
Micro-4U0-700 manufscured by Pole Zae, Ine pav. only a band centered o the

[y

operating frequency. This circuit ensbles nfbrmation relaved from buse station BS o ol
phone 2§ to be used o adjust the band pasy within the cironit 30 a3 & exchude other
frequencies and noise and only repeat and hoost & selected RY Froquency or pass band of

freguenciés.

In thiy embodiment all analog componeass fupction at RE frequencies. This
has the advantage of being relatively lesy sipensive, boweser, #does not ackdeve the cuteafs

band frequency: and noise rejection that 3 vireult operating ab an intermediate frequeney (IF)

can audueve.

16034} Fig. 11 discloses & further enbodiment of repeater 318 having = downlink path
inchuding antenna ARL, B Hler LY amplifier stage A, mixer M1, foval sacillator LOY,
aoplifier stage A2, IF filter FL2, IF variable gain amplifier stage A3, miver M2, R¥
anpiifier stags A4, RF filter FLI and antorwa AB2. An uplink path tncludes antenna ARZ,
R¥ fileer ’F&ék R¥ amplifier stage AS, mubxer M3, ocal cecillater LOX, IF amplificr stage
A6, IF filter FLE, vaviabde IF amplifior stage &7, mixer M4, RF amplifier stags A8, RF
filter FL6, and wntenma AEL. As with the circnit of Fig. 10, sontroller € recelves operating
frequency nfurmation from cell phone 28 and adjusts their banst pss by adjusting the local

aacillators LOT and L2, Az above, this cirenit enables information relayed fom base

station BS 1o coll phone 28 v adjust the band pass within the.cirgult 5o ax to exclude other
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X3

frequenciss and uoise and only repeat and boost & selected RF frequency or pass band of

2]

frequencizs. In this ambodiment the drawback of civeuit Fig, 18 15 avoided singe Gltering

P

and amplificatinn. functions are able to be conducted In the IF frequency range. Fig 12
operates in the same manser gs the cireait of Fig, 1 with the bnprovement of digital

v L whied veauits In an improved comtrol over asoillators LOT and

%

[6A35] In the cirouits shown in Figs., 11 and 12 fliering wd snplification ik conducted in
the IF ramge. As s known, it s difficult o build armplifiény, filiees, and detectors that can e
tuned to different frequencies, but It i easy to build funable cscillators,  Alse, in RF

COIRRUBICALIONE, COuY mwas A lower intermediate freguency offers an advantage b

v \-:

RF amplifiers have upper Trequeney gain mdls so that 8 lower 1F offers the possibilisy

%

higher gain. Alsa, at IF, filtering to extrdact 2 single freguency from signals that are ¢ ‘} 35e

LY

together ixeasier and nolse s alse saster (O exchude. This s bucause & filter’s bandwdkdth

srwreases propoctionately with the signal’s freguency. So & narrowey bzm;'iwikji}} and more
selsotivity can be achieved by ponverting the signal to an dF. The 1F used may be 107 MHz

or # frequeney 8 that range. Fig. 13 deflogs 3 method of operation of these civcaits. In this

method, repeater hardware and sofhware are inttialized for communications. Repeater fanlt

detection may fnd posttive and 1 so, repoatie 319 i shol dow awalting tns sructions. If wo

faull is deteetasd, phone software collvets dhanned informativn from & base station BS and
this miormation ix ransmiited to repeater 318 Next, repeater 318 sdjusts VOO frequenty

ar signal Hlters in accordanice witl the channe! informarien and adiusts BE powsr and gain

Repeater 318 15 now able o monitor for falt detection angd i detected, repenier 318 sends

ﬁ‘-“ﬁ pdformating to phone 28 aud shuts down awaiting futher instroctivas: I no faalt s
detected chanvel infraration i3 collected and 1his cyele is repratest confinuousty.
[BU35] The antensa system 418 showa in Flg. B¢ may repsesent antenuse AT and AE2 of

repeater 316 and bas broad applicability bevond such repomers. For nptimal oprration

Y

elements 420 and €30 may have a length of fambddads, 2, or 1. Elements 426 and 430 we

part of the anteniia steactirs shovwn and hays a tered slot slement 448 positioned hetwseen the
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element 4490 missing oy removed, while corve B (broken linel s
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anteany eloments 426, 430, the tuned slot element 440 enabling pesforential signal reception
by the witenna clements 428, 439 in two selected frequency tends with the advantage of
providing isolation of the radiation of gach of the antenna elenwads 428, 430 from each
other. The sntevna elements 420, 430 and the tuned slot slement 448 may be planar and
rody be sleotrically vondotive, and motnted on o dieloctrie dheer 480, Blements 430, 438,
440 may be covered by g diclpetei fayer (oot showis), The anteana and tened slot elemests.
$20, 430, 440 may be of copper sheet matesis! and the distertric sheet 458 ma xy b ofa glass
epoxy substrate material or smtlar substanee. As shown in Fig. 14, the tused slot olomens
43¢ may have two sya&exi- apat segments, 2 U-shaped sogment 468 and & voughly Linewr
segment 470 The C-shaped segment 460 may have o first Hiear Jog 462 exdending in & first
direotion. (arow A, and @ ssoond Hoear leg 48 extending in & second divection {avrow 83,

and the seeond direction may he o ;;.gma’i with respeet to the fest direstion, The Ceshaped
segment $d mgy also have s wiangular portion 466. The linear segment 478 may form an
acuse angle(a) with she i tangular portion 486 aad also foroy a seoond acete angle (B with
the first Hnear feg 463, Spacing betveen the linsar ssgmént 476 and the tiangdar portion
468 wiay enable 1904 MEz signal ww;\iw - the antenna elemeads 434, 438 while spaing
betwesrs the lnear segment 470 and the fext lnear log 463 muay onable €50 Mz signal
recephion by the antonns olements. Figd 18 is a plot ot antenna sigral Isclation (1) with

reapect 1o radio frequency (. Curve A (olid ling) is as measwred with the tuned sk

v

as measured with twsed slot

slement 440 as shown in Fig 4. kv clear thal suind slot elomsnt 448 provides almast

infimte solation at the opesating frequency FL

{#037] The conunon Runctions of signal reception and transuission, fltering, amplification,
mixing wsing a loeal oscillator, and converting betwoern & malog and digital slgnal forms are
well kanown i the fiold so that funther detatls of these finctivns sond the nature of these
aperations is ot further deseribed hersth. The “Eleotrical Engincering Reference Manuad,”
ISBN: 9781 SM I3 1EY de fusorporated heresy by refirenioe in ity entivety o provide details

aod technieal suppovt related to the sloments and functions presemod horcin, Fabodinents

of the sabjest apparates and method have been deseribed herein, Nevertheless, o will be
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understood that varioly modifications may be made without departing fram the spirll and
understanding of this disclosure:  Accordingly, other embodiments and. spproaches are

within iim seope. of the follewing claims.

[0038] Applications URI3/238 884 filed o 21AW20 1L, UST3/A90,053 filed ord 207082012,

/

ISI3/ARL15Y fed on 2082012, and USLIERIITY filed on ZLORA012 are herehy

s
£

incorporated inte Uus docwment by refersnes in thelr entiraty.
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CLAIMS

WHAT I8 CLAIMED IS

Clalne 1. A se-radiating cell phone sleeve asssmbly R engaging » cell phone in @ nested

retationship, the agsensbly comptising

an enckssere having a back pamel integral with @ swrounding side wall and s fumtal

peripheral Bp, the bp poaitionsd for partially covering the cogaged vell phong;

L4

an smbedded electrical circuit within a bawk panel of the encloswe, the Sireuit providing »

signal boosting external antenna cireait, @ signal boosting repester, and 2 dual anfenna
isolation cirout, the circalt further ncloding & raslar ehmblement.
Claim 2. The steeve assenbly of vlaim 1 wherein the signal boosting external astenna eircuit

hay & planay snaltidayer radie fréguensy coupling probe positicaed iy ei-:'a“fci'rtmmgn eile

coopling with an atenoa of the coll phene.

Claitn 3. The gloeve assembly of elaim 1 whereln the sipnal boosting repeater bses 3 methdd
meluding receving and storing channet information in s cell phone memory of v cell phone,
taning the cell phone to a chamae! designaied v the channel infiration, aamitting said

channel information from the coll phone {0 a channel selective repester, adapting the

sepeater fo pass-only signals iy the chanael, collecting off-the-air signals st the repeater,
filtering the signaly to pass cudy sighalyin the channel; and transmitting signald o e

chavine! 1o the cell phone.

Clatn 4. The sleeve agrembly of elaim § shisrein the deal pnterng isolaticar cirruit has & paiv
¥
of spaced apart planar antenna. elements, and & planar tuned siot-cloment positioned botwesn

the anterva clensents, the mneﬁ slot glement preférentially enabling signal reception by the

antenng slaments i two selectest freguency bands using swo segments, a Ovshaped segment
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anst a linear segment wherein the Coshaped ssgrment has 1 first hnear leg extending ina first
direction, and @ second Unearlog extending tn a second direetion and 8 triangular portinn
and wherein the Hosar se spment 1s convergent on the (napgular pertien and ow the first lineay

Clamm 5. The slesve assembly of clam T wherein the radar-ensblement uses 8 Doppler
fransmit-receive cantenna, 8 sular tanseeiver, 8 software prograny stored i 8 memony of the
cell phone, and & cirouit for conmunicating between the radar tansceiver and a pracessor of

the celf phone,
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[0001] 20 b J ok v f5 3L, 36 BLiAkckh, ¥ K —FpH B F WL ShEERE M &S 5.
NHIWO 2010/098540 /i F T —Fh Z IR TS (double molding) Ab¥, HrhfE 3 — kA b
PR, KGR IS TS Y, I 7E 55 VR R 245 W, A B 47 8 o 99 N 2 A B T Ak
ARG TN A JP 2006/148751 AFF T HEBE FHEFKREMRE, LYW E A FEHEL
Uit B S PR 22 I T B A T A BT 12 S I PR I R 2, FF L b U R A A R R A LN 5
RIEFES.

KRR

[0002]  ARATTHGE T —FIE (sleeve) , LB E R M MBEWIT 5 FHLEHA M X
TR A5 5 EAT IR A, I BE1RAE S Leht B D i LU B FHLRHR AR IS R, 048 (3R
FHE SRR IR, B R WA R 2, Y@ 4t B B, FE UL T e Bonim
SR B PRI B BRI, R o B BOR B HIE L, SR ALEEY B 3R B F AL K
TRFHE 5 5R SLH P RS FF R WP TR 2, 12X T R 22 RE A AE PR AN R 26 K 3 Fe i
Wi AR, I BLAEZ X IR R 2 () BRI B B, Sl R SCRE P QR B8 IR BE 0 o P A
TR I BB A, B A AN E B AAT . HEREEEHRET
HLA B RERERBRNURIERE ) 5 2 T HE ERS R L BREH R &k, MER KRR &
TR ik .

[0003]  IXLEMEZA Ak A SEIETT ZHON T R T ML R R . HERE. B
ORI LM DL s £ U B 5 R0 R 1 DA B R SR sk A5 ep B

K3 =133 AR

fooo4] [ 1A TR NEH BEBRRFLIENE

(0005]  [&] 1B & MUY 18-1B ZREX )3 55 Ab 7R th 45 28 1R B R 8 WL R — BB 2 B 7R 461
oy B R

[0006] K& 1CZ7EE 1A 7R 1 3 B 1R 7R 5 30 23 A 30 43, % I B oR B TR AR 2
(AR SETR (enablement) s

foco7] K& 2 B M 1A I 2-2 JREX BB LS, 2 B SRR HE ER A
BFHLE Y 5

[oo08] K3 EHERSEMEMK (back panel) N RELIEME, ZERREPHEERS
(2R Y AT

foooo] & 4 B FHL G ETH E, ZEUR 5 F R EIRES

foo10]  [&l 5 R ANTFEHLEI AR eby SR 2 [, i o Y R B

foo11] & 6A 0 6B ;& M 1 R EY)HIF 1 6-6 FKEHIR B FIVEE ;

[oo12] | 7 @7nth T EME BT R E W IEKRPIER |

[0013] [ 8 REAMRUIAREE ;
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foo14] & 9 BIRFIM B RIS BRER ;

(0015] ¥ 10.11 1 12 B15 5 P gk% e B im0 1 LR )

foot6] & 13 K 10,11 F1 12 (4R 85 e B i 7R B M I PR IG I BER AR I
loo17] & 14 2 BLA FHKG B I XK 28 R 4t 1) 7 ) <1 T ] 5

loo18] K& 15 B4l 261, ZER H T RE ot el BB

(0019] £ i & AR 7] (4 Bt BRI AR5 Fig 7 AH R B T

BEKiERR

{0020] B 1A 7R T EARS FHEEAM, EASCPFA HE 107, REIEN FHLEEL
EEA TR E, ENRHE 10 M—850, HS5EFNIEUUME#HE X T L FEERE.
ARG FHL, EUEFR A “FHL 207 H T A UL A5, REZAIA R E, %A TE AT L¥e 4 =X s i BT
HoAb I AU SR E SR, 9F HLEE 10 v i03E s RFBe B2 A [ R~ AR
HFIFHL 200 £ 10 58 HIE S M B — W SIAL YR SR AR IR IR A, s 2Rl
RAEDMAE—HIRSME 30 AIRBER. 4M5% 30 B BEMAERCETHL 20 HE
D=2 B e AT . 7R 1A AN 1B AR R SE e b, 41 5% 30 AR S RE
[ EE 34 — AL S TR 32, UEE 34 (DU RIHE REES% (lip flange) 36. JFAL 20 Bk
EEHE 10 NN, E% 36 (E 1B) EFHL 20 (B 4) KT 22 F—# 02 L Ria (s, U
A FHL 20 BB FEEE 10 . [EIR, Sk 72 30 SR 2 3045 2 s 1tk 1, UE & Bl
FHL 20 I n] DATE R R, AT B2 F2E ot fr) S 1A

[0021]  FHIRSFHE LA, JFH 20 fEHE 10 NI, P E Z 0 (RF) #EER4E 40 FTLLE
o R A S BB B S 7 R AAE SR AR 32 o, HEAT BEE ST B AR TFHL 20 IR
2250 (B 2) W E . LLXPs R, e 40 BES WIBR L 50 BRI & UMER SR FHLRE
SHENAE Lo B AN S E T B A BT,

[0022] {IiZ% K 2, 84 40 WfLULEE 2 B P4, RAEE—MEE 4, L, B4R
F, I AT Y B P B AR A s 5L (DK) , EHEAE DK = 2 = DK = 5 (TGN, A
Bl P& )2 (therrnoset laminate) ;#iiRETRBHHETHESFENE _EREILERE 45, H
Tl YIRR B ENRIAE S — 2 44 F— M H AT BB 29 0.7 £ 1. 4mi L (K H ) FIMEHE B CAEB3ET
B AERAE, AT RS A SRR B % FISE =M kL Z 46, 35 W B A AH XY R 8 DK, B & 7E DK =
202 DK =50 JulE W, FIMEHEARE, ft, JF 46 0T LLE 55 T 45 TH X7 1 H 5% .
BEF 40 BT BA 5 R R 50 A B9 R ST AR CLBE ST Fe i e . 4REF 40 I— A EE
REAE 2 TR PriE R M4 17 A, B0 B B A s L, XA RE A &, H BT DU (E
SLENEGCET Q b B RO 2 B A W R G o AT IR R M T AR it 2 MU R, B 0, — N ER
LA, 340 700,850,900, 1800, 1900 FIl 2100MHz FIEL &84y, k4R 27T 860y, R EE
S0P B g 0 R

(0023]  AMEBK £k 60, 40FE 1A, 1C Fi & 6B 3R 7= B i, BT LA 22 3640 I BE 34 b 3 5B
34 PATHIME . AR LR 42, W1 1A A 6B FT7R, AT LABR A G THIAR 32 A, LAMEERHREN 40 54
TR L 60 TR EAIZ AL RFE5 . fE54k 42 FTLLR & B AL I SENRIRY F s 4. X
A B AF B N REL 50 F 60 BEFEFEAT RF &K% / B, BN e/ MEARE FHR. K&k 60 Rl {f
FARUMR e RS 23k 62 T AEAP5E 30 &b, 18R 2k 60 RS AE LB 27 F B 1A TP 48 [E]

1
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£1E 60A 55 FH S R RSB A7 B 608 2 ()i ik . K&k 60 W] LU ] S8 AR AT % R Y
BFAh . PUEE 34 ALRATIUIHS, W8] 1C FioR, 2R S 60 5[50 5 2 KLk 60, RE 60 7] 4E
HA8(0| 41 % 60A LR FAEHAT B 60B 2 (A HEAE.

[0024] 4l 1A FUIE 5 7R, #E 10 AT LA AR R 2w O 70, HFIRBNFF K 72 —H2)%
BIBIMEE 34 Py, FFoK 72 FTLLGREFRSMI KL 60 SEFER 2k 80 (B 5) M/EM. [F51EA
UK 2 90 T LA SRS 40 5 8ME, UL FFX 72 &R SRR 42 42 fn 74, Mg atk
RE, BOKAS 90 AT LLE: 8 [a] (Y BXN ] f), W] LAfE e T 2% (diplexer) Y T #L (duplexer) 0
B B34 25 5 4 (AGC) FnELEHFAE . TEOKES 90 BT LUR i et 92 45 o i) - T % 4%, s jth m] DL
AEMEE 34 Fh . JTMH 40.60.70.72 F1 90 B LLAH &R AL BRENRI B BE 12 42 s ELIE, 3F A4
42 FATOAF 40 K 90 T REBR N JEHEIAR 32 W, X4k Bon e B 6A Fil 6B =, Horp LA & 5
JR IR R, Ja AR 32 B3 ERET 408K S8 90 5 Ak & o B B4 42 (9)E 324 AT 328
R G HIPLIE 773, Tk v 5 s B AR HE S 5 30, W EAriR, B S FAMEE 10 EXTAE
FKER—NLE . BENESFH 20 BIERNSE 10 BE T 8B SEHE.

[0025] Wil 3 fom, HE 10 WU MER DGR 32 MEERAE ( “HEBAN
2307) RAVSMEEE . Wk 7R, FIABURAL 230 fR A T Iz A« B BR 205”7 1)
HEEE, HETFH 20, FERAENL 230 AIUR S EHTFTERERILERUKTEER
B EARLHEEI A, BTG 10 RA L FMAERE, W FHLRARNL 21, ZoT g FiuE B b5
205, il #& IE PR ML 230 T2 HEE . WE 4 B, 888, W WF L5 5 25, "TLL 2 B #5
205 MHHEE B FHN T EWFHATEES 23, BB IA X L5 8, ML RSP, &
FHCRNL 26, RIZZE BB — N2 A% & W E TR B & A F AL L RiE. B
I EAREAR R & . FHICHF 21.23.25 F1 26 ZRE S FHLAL LS 22 R EFHLHAM
I A 2 SE TFAL B B R SCR R E . FERTFAL 20 B F AR B2 00, BB 24 #n
HRNFHAEMERS 23 B, R ER A LS 22 3L BB 9 Pros i LU ROX IR B 5 AT IR
1 24 64 .

[0026] {3 FHFHLHEARNLFE B 25 160 B &, AERXMFERXRET Fahef g
Fr 205, AT SEIRAER T2 B FR i A SR AR ) 74 143 B o DL SO 76 38 5 B T 7EF AL 20 BR
5 E bR 205 I EE AR BT BT S SRS 2 TR A BRI e TR B0 A ORI K T . o B B
&, 2% 25 ] LUR RIS SR R, BUE 7 LR HAh SR E . RIFeHh, o2k K4
FLAT LR BTl B B SR AL 26, 308 &0 LR B E N ABB S BiF B R E. BR
2 25 FRAEAN 23 KM 24 Ab TS 22 FITCLRICR AL 26 ) — AL A LU B &
10 Hp, SlCRT DA SR L4, (ERT DAKE EE RS, (Bl 7 TR

[0027] Wil 7 F1 8 Hian, B IE IR 230 FURE R BT - BeOR 28 232 RS IORES 234F Bk
TR 28 234d. ] A8 I K 2% 234c  JEFS TR 8% 234a (VCO) (UKL AL 28 / 4% (8% 233 (CPU) «
IEATAR2S 234b (DQD) AL HEE #2% 246 (ADC) FNEIEEEH 2% 244 (DAC) .

[0028]  4FEHL 20 B E AEHE 10 BT, FHL 20 FFEBCORAL 230 2 18] 1 HERE 2 B
PR 36 (K 3) Mk, BB oLk vk, A 5, B 8 it b 7S 40 i B A AR AR AR AR
&GO BBENAE 5. FIRBCRHL 230 RTAFE FH & 5 (7] R B R 48, AR 4 Hb7E B ¥ 205
[y 77 ) b B AR AT A S AT B . AT LU S R R v, RS A 18 3 BT AR B A R 2k o
HIPTHE ), AR T B s A I k. RS - BBCR £k 232 BT & ik A 4 i A T
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[0020] Ol fT A, T iKW R L 230 I FH 22 35 S R0RT, Bl A8 ST Bk P 4530 25 R [ 4 2 S
E T B AR 205 TR ST / 0GR ER 232 2 1AM SHEZh i 7= AL 30

[0030]  — B FH 20 WHEAEEE 10 P 3 B 24 P2 R3S 23 1, 22 E R vE 25 47U
BB WIR IR . TE/REAR 32 591RAS 3 B4R 205 B, SRS 25 L AR
PRRIEHE, E RIEFFIBE S AT ERENACES 233 IR shHITEENE A4S, B
8 B T L BE SR LI TR I AR . TR IANK e (RF RER ) R STBOKES 234 il Rk 232
5 H BF 205 8975 19 bR ST H S 51 SRR B A o B AR 205, JF B> B RF 86 B A5 54 R & )
TR EER 232 B R1E . MR B B MUK 28 234d 3BT 3R 1K S it 5, FF ELIEACAR 1 28 234b
TR S . A 234b EIEEI B 2% 234b-3, BB RGHE 5158 4 IR 58S 234b-2.
AR5 B 2 234b-1 ¥ RIX S 5 5 BIVRAMES 234b-2, TR 234b-2 HO% H & & SR
MR SREZANZE . RMERSEBETHE 10 FE R 205 1R RT 35w T80 25 #
PR o X EAE T UATE S A, 3F EL B bR IO 2 H CPU233 [l A AR v =Fd/2 (Ft/
o) THEHY, H B B A B AR AL S 22, A 4 TR, HHELI R BRRIE T B R
B LR RS R AT AR AR B B G A T 28 22 DM MTHE VR BoR. B9 2%
TR MR .

(00311 H b 235 IRFH A B IAW R HMIACHLLS 233 5FPALTELS 22 #4178/, HF LR E
JEOK 23 14 6« VCO BN 4K 1 24 Fa/n i HoAth B o B AL 20 FUEE A BACH 230 & —
TRBIE R 53 B )R 50, XA AR R AH ] o IR A 24 #TEAAL, EEFHLE RS 256 L4
PSR H B ) 5 8 EBUR ML 230 AT BE GG . A THEEENE, Wpridm, F
Bl 20 516 H bR 205, {45 T 7E BoR8s 256 L[ M. 44 24 BEMEA% FH TF AL A BEARALIRE 3R A055
B, FARNLR 5@ 5 10 (95 THAR 32 PRI 11 43 & B B Fx 205, WATIRK, EE N &
A LLAEAR A A 5 i /R I B F A28 23 .

[0032] % 10 W] LAELFESIR LR P 4k A% LK 310, 0 T &Mk B AR _ENME 53R E,
gk 25 L 310 3 A BT ELEI ML 20 BRI R 15 BoR TR (E S5 98 . W 10011 1 12
iR, FHL 20 B] LA SRk BS BT A FI0EE . thak, FHLPARET A2, FHL 20 %A
Bl 20 @ FL AT 4 4 B9 EE S BS MFR RS M TAEMER . Ik TAESRE FP G AE FAAT 2%
o FE AR UF MRS P S AL A AR 22 BAT R RLA 325, TAESR % B F
ML 20 EEeHh R I% . 4628 310 B TFHES , FF AT B LIEHCR.

[0033] & 1011 A0 12 P AF T 4SS 310 FISLilipl. B 10 R T s RT3 M2,
BLHE K e AELUEJE A8 FL1 UK A AL AT AR PRI 28 FL2 MUK AS K A2 B 4% FL3 FIR £
AB2, LATHERRIRIR ARG R AE2. JRILES FLA K28 2% A3 FIAS I 2% FL5 MUK 8% 4% Ads
TEP 2% FL6 FIRZE ABL. #55148 C, Bl Atmel A F)4EF= (7S SAM9, Bl TIESMZ 148
SEFHRE FL2 FFLS, B — M EE B8R Pole Zero A FVAEFEMES Micro—400-700, LAY f#
PATAEATER Sy oo AT T I o 126 i B 1 AR BS S5 R 2R AL 20 B BRT LA TR 15
B DY B I8, AT B L SRR RN 7R, AR R AR RIER A R S 10 RF SR S A S . 1R
AL, BTE BRI TAEAE RP SR . X B M BB BRI AL B R, B HRE
RCAETE AR (L) ey F T LA SR ARy 7 A/ 430 248 R e 7 1

(0034] & 11— AT T Hp4kas 310, HEAH TATHEM RS, G RER AEL. RF JEF 4%
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FLIHUOK RS 25 AL VR ATAE ML A Hh IR T5 58 LO1 UK 2SR A2 A PEIR 25 FL2 . Al ] AE 14 25
JBUKAS 2R A3 TRASS M2, RF JEUK2S 4 A4, RF BRI AY FL3 FIREL AE2, LATHEMKEEAREIER
£ AE2\RF JEUR A% FLA S BUBOK 2840 AS IR AIES M3 A M 3R %5 88 LO2., Hh Aiis K 25 2 A6 . A
TEIE % FLS AT AR FhSUROK A% 2% AT TR SRS M4 5 ST K #$ 2% ASRF i 2% FL6 FlIKEE AL,
S B 10 f B, 55188 C AFHL 20 Bl TSRS B, 8 i AR 5 2% LO1 0
LO2 SR IE A, EATIR, i% o0 B AF MEESS BS 3 & BIFHL 20 1945 B ] LA F 5 8
6 P B A, AT HERR LT AR R 75, SR P 4k R T i ) RF SR BUMER M@ . 1E
ASE G R, B SEIBCRUROK B T B ER RS 1E TR AT AR Y0 [ 0 EAT, B T FRL BRI 10 B
Mo B 12 MTAEAREE 1L M BARR I Hos T a2 C MEFE A, X S8t
THEH2% LO1L F1 LO2 A4,

[0035] R 11 A0 12 Bz i ek , SRS ASOR 2 7 40 Bl AT an sy, s LI
SERS CLRE BIAS [R]AR2 () JROR A5 B 8% UL BRI 8%, (BIR A By @ r nl R B 88 . BLST,
TEST AR E b, 2ROk AR I AP AR T 00 A, 3R DR S S AROR A EL A AR M 2 b R, A
TS EARR AT ] P24 58 S AR I TT Re o S 4, 78 P 43, SRR DA SR B 10 5045 5 PR LA
MR RS, I AR WA S HER . X2 E IR S 5 5 5 5 1R i b s
HEK o JiT CUBE S ()7 55 R0 E 22 P B m) DB i 15 S 85 90 g AT SE 8. B AR ) o 45 m)
LA 10. TMHz s ZE %Y Y 3R . B 13 8 X T IX S s Bk i T k. XM ik,
G B8 ISP R R AR A A R AL LU T B (5 P 4k 23 B MU AR I 7T & DR B, 4 SR R BB, o
k2% 310 BEKCH, A5 TR A WIR A AN BB, s if {4 M EEuh BS I FIEE B IF B
ZAE B R E R gk 310, 3, h4ks8 310 M3 %15 18 15 B 3 VCOo S s = 5 ki
A%, RS MCh BRI 55 . 4K AR 310 TUAE REAES I W LA AT i RS W, G SRAG I 3] i e
PAREF 310 FORH R B BITFHL 20 IR BRE— B HFaTR o W R R I B MR, ik
EFEEFEE, ZEAAHER.

foo36] 8] 14 FARHIRE R 410 AJAR F4EAS 310 BIRZk AEL A1 AE2, JEEA HBIX
Fhop kB0 ZE Y. b T SRR AERE, ufF 420 1430 W[LLEE M /42801 K
o JUft 420 0 430 RFTR RERGHM I —B 5, H HEA M TR Rt 420,430 2 [8]
RS R T 440, 2 RVERE SO 440 ZE R AR AER &0 420,430 & —AMEXT F 15 1)
TR R B IR S BB LR, {F BRI HE T KR T 420,430 ZEFAN % 5 BISRES H EAT )
fE S8 . RETUHF 420,430 TSR 7C1E 440 BT LURSETER R, 7 B AT LAR & Ry, FF a2
BAEFHA FL A 450 . Joft 420,430,440 T RE CGRRY ) B, REFRIRIER~T
1 420,430,440 T] LU A A 4 KL AR 450 T LUR BRI IR S BR AR M B BRI
Bo Gl 14 FioR, WIERE IO 440 T LLEE BIANBE T BB, — A~ C TEEL 460 Fl— A4~ K34k
PERTBL 470, CTEBL 460 \T A B EE — i (Fik A) e i —ek Mk 462 Fufess —
T (#i3k B) b GEf i B8 Z 2 M ST ) 464, 3 BLBTIR S — 7 i w] LS BT IR B — T M IEAS . C
Bt 460 W] LLELH Z M4 466, MEBL 470 "L S = A EH 4> 466 LA (o), FF
B 52 M 162 TERGE Z8iM (b) o 28R 470 R =T 4> 466 2 (B A HEE ]
LA R 25 04 420,430 34T 1900 JEHHE 5, T2k BL 470 FNEE — £k Mk S2 K 462 Z 18] 1Y
() E AT LA R 26 ok 4T 850 JkAkE S, B 156 R REGESEE (1) HXF L& EM
() KB g ACEL) BREEEY RIS T 440 G0 4558, mihsk B (&
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£) REAWE 1 FURKIEIEITI 440 IR LR . REN, WIgITIF 440 7E T
PR T JLE R RS,

[0037] {2 5 BRI B3 W HOK B FE A MR A TR BB 53 B TR 2
) 7 4 5 PR A AT 2 M L 2 ) Bl 0 045 1 1 R 08— 25 4073 b
AEHL. “Electrical FEngineering Reference Manual ( B8 THESEZF ) 7, ISBN :
9781591261117, @I AASC P LIMESH, DR A A0 38 HE I o (- AN Th 88 1 4015 0
POARSR o A SCHR T RS BT iR S0 o ART, BAZEE MR R, ZEA M S A B )
REAATIEAR A RTHR T, 7T BLAT & RS, BRI, 6 ROSEIT SUR T v HE B ARV R
i vE R A o
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