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TECHNICAL FIELD

[0002]  This invention is generally related to surge protection and, more specifically, to systems
and methods for signal distribution and surge detection and protection in various systems including

split mount wireless radio systems.

BACKGROUND

[0003]  Surge protection circuits are designed to protect electronic equipment from damage due to
surge events that may cause large transient over voltage or current spike. Surge events may result
from lightning strikes, switching impulses, electrical line noise, and other transients or abnormal
conditions and malfunctions. For example, a lightning strike may cause a surge of 20kV that can
destroy equipment absent surge protection to prevent such destruction. Surge protection can block
surges before they reach the electronic equipment by limiting the voltage, diverting the current

through an alternate signal path, or both.

[0004]  Examples of surge protectors include primary and secondary protection devices. Generally,
a primary protection device is one that typically controls the electric power service entrance,
operating as a main disconnect, and a secondary protection device can be connected upstream or
downstream of the main disconnect. Surge protection devices may be constructed using fuses,
inductors, clamping devices such as metal oxide varistors (MOVs), zener diodes, gas tubes, or

various combinations of such devices as well as others.

[0005]  Different systems may require different protection measures and possibly different types
of surge protection mechanisms. Among such systems are wireless communication or wireless radio
systems that can be configured as point-to-point, point-to-multipoint, and mesh networks consisting
of multiple terminals. In some wireless communication systems each terminal or node includes
digital and analog transceiver portions. The analog portion can include IF (intermediate frequency)

and RF (radio frequency) content. With a split mount configuration,
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.[0003] Surge protection circuits are designed to

protect electronic equi pnent from danage due to surge
events that may cause | arge transient over voltage or
current spi ke. Surge events may result fromlightning

strikes, switchin a i mpul ses, electrical |ine noise,
each ngfgihastan dpdops w({IaR anpdap oldpesrumit(OPSMdihe IBHs oittats to the network

(e.g., FREAY 1htOR St ne’r;@frksgzs@mé ©DPconh@ldNb Bartédnh KR t{®Yase, the IDU has
cause a surge of kV that can destroy equi pnent
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I ncl ude r|nar¥ and secondary protection devices.
(e, REapdmemRif- sighalsy-i mary protection device i s one that
pically controls the electric power service
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configured as point-to-point, point-to-multipoint, and
mesh networks consisting of nultiple termnals. In
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repair.
I and nodul ated I F signals for transm ssion
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received fromthe antenmuM¥MARYI S end, the | DU and

ODU have an up-down connecti on between them using
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(L and non-DC si gpal.s 0006] I n split nount
il iR G328 SPRE AR P LAY BHEG i EoT BB gy oeeie
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functions.

[0009]  In accordance with one embodiment, a system for distributing signals and for detecting,
suppressing and recording surge events, comprises: an RF (radio frequency) path; a DC (direct
current) path inductively coupled to the RF path; and a surge protection and detection component. The

surge protection and detection component comprises a surge protection
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and 1 DU may need protection from surge events. Under
'regulatory guidelines, the IDU typically requires
primary surge protection, i.e., at the power service
entrance and at a coaxi al cable connection point.

Under. such gU|deI|nes the surge protection of the QDU
compqugpf Vb P 8 PerEd lampie deviess oprerlydinkeberion His G i P 2 ground
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arrestor i pically sealed fromthe environnent and
kggmﬁ@éﬁ%“?ﬁ”ﬁ%“ﬁﬁbperly grounded. [0007] Fail ures may
occur, however, even with protection nmechani sns as
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u wn, cabl e connectors may admit surge energy to

Proce%ﬁﬁ%@ﬁ@m'%g th ardigie fampthgyras eedestongad 8 may afsa fclidga display,

recorcﬁx@'ﬂr@&ﬁﬂﬁg devictlbpetdlyeopiciatl td the prCEsSILREH E&'@ted-ﬁhﬂaﬁewe from
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the failure is due to a surge event, an inappropriate

installation or another cause. There is therefore al so
[0013] nelaguehsysirst e RE anbh epatibndguise pivieaiéontand detestiaepmppnent may be
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erforn1n? t hese functions. [0009] 1 n accordance Wt

RF copprgtopitididhmhmatching p&rerhirgipowd SedenuttMg si gnal s and

for detecting, suppressing and recording surge events,
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inductgeadpptedstoghey appiien 9f Ipyv rﬁke@nbetum@nergh@ r@@h pretRe rathcbypassing the
DC bisdikeund to clanp surge energy associated with a surge

event, and a surge detector operatively |inked to the

RF path fromwhich it receives an attenuated surge
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capacitors each of Wthh bemg connected across one f the clamping devices. The
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- [0011] I n such systemthe RF path, DC path and surge
"protection and detection conponent may be inpl ement ed
together in a signal distribution and protection
nodul e (SDPM . The SDPM nmay be adapted to suppress,
detect and provide the indicia of surge events
DC pathyingiugssiag ﬂr@sfm Infegrrsel by esaregdoragiof plameine deyigrssFurthermo e, the
DC pa\fmm@ae@ alpBRerl si Tﬁﬂlﬁ bdhedtdt it &ritd@itf ME MMdQdodi gi t al
|n ormatl on. e RF path includes an RF matching
k with i npedance mat chi ng inductors. The RF
[OOI%t c‘m’Yﬁtjmr?éf%P&tq %HE‘PET&@%’O%‘“‘B@ % s dRERtIMSARBETee 4 Susge detection

and prR&etonthoduleS(SOPHS ifcuddly: hREG4tAr a DERSH RduB@el) dYled to the RF
i nclude al so two RF connectors with the RF matchin

path, ) WESRAFUCTAR EAPRIBEY ORFERINER 1Ot ARIREN B0 119 Pfheatirgnd ;Séﬂ“ﬁg fngd

adaptédﬂg H@ﬁpkéé@ LMg&éHéFﬁy%gsoEﬁteﬂ With%ﬁrg@ Qldhty b @ﬁréé’&%&ﬁ' hdapted to
to al nd |l o frequency Si

a al
Prowdedwﬁ% @f?ﬁuggeteae% z§t‘ﬁh Styatéméerﬂﬁamﬁ ugdpip ereceﬁ?%vmﬁ@twsb(sc@a@@d to the

surge H@eckdd@ndXdaprad 1 redeivliaBBrocdss M6 HANRTYIN GRIBPORAALS 2 IJ)\& s%e events;
path is inductively coupled to the RF path via another

a men{oReATERIEd toREUEBEhet 2 Sl SPBEA YN SR PB AUIBH UGS PREBEHNERHPIcd to
the pr&@is@ﬁan@ REAPEM b1k 8RBBreloNBardhitid, PrikR ARG Hifiayt ni@gnatlon
cker [0013] The surge detector IS adapte
associglg ‘E’ﬁl‘%s%%ﬁ/%f:m% G G el R deteght frsys §UF@% a @ﬁawgyﬁ the
surge Ehé@g$ Wagaﬁccdlﬂ&ﬂfbthB tHRORIP patE EFhéte HARP DET pa@NH adipted to carry DC and
anal og-to-di gital éy;onvert er (ADC) adapted to receive

low figqUgheigns egrpeEs ARHpERT IS yen Rlemaichips netyypikadapted to

carry Kighep rrb@eﬁcyalgaurfombo&a@ rzaa l“\heﬂeyl 1b\mfreqm@e§;ignlamow6ﬁbn£sm9pass the
sanpl er and the ADC. [0014]1n the exenplary s
RF myi el W@cha@\}hf‘c@gnqcm &srd'ée Rhnpatle yiathel e Paémar@fthedn@ggve
couplih gl B@ween tRED@batR¥hIRF yaki stor, and a zener diode. Such
cl anpi ng devices are adapted to react to a surge event
is a predeterm ned order. Surge events are typically
[0016) s de acpehcaivith yet ahdtigen Embotigmet, miskdem mayfavtker ceruprige an wroor unit
€ l
(IDU)C%ﬁ)%E)dE])gﬁﬁnt rggB'U? gr}d 4}]@[)]%%&%{6“ d%q)gtwcéglg ;@ghlgl.r} g}ias g%gtw?erem the IDU,
ODU, @abdth,dips WﬁQBM bspaigetibemeth.dtie 8D bigsludme tnscéiver operatively
A - u
conne{:‘t%] e F;agg-‘e[ga%t\gé\?lg%ré] r‘]rﬂ-eglglé a%g%?zg tE‘ ?zln&pdlﬁﬁm dlaQe f%quency) signal
compdagnts peandirom the tq@s@@epatdhvhemm mdggnsaelp@wdagtgcppl vylrelessly transmit
and reEef?ngEo%vé sngn%f?srak g’lat\éﬁ %»Eh B‘E?F 5 grgalll?c;r? oﬁentl 0015] A system
according t anot her e nmen e I nvention
conprises a surge detection and prot ect| on nodul e
DR uct,|
1001 o g At R A e oior Bl SeRBl: LORHEA KB ped hrein,
a metlumeﬁoaﬂusvéaluyng: egmdle dndoer detectirtgh s:plb@spag Iamaredorgrr@mcgeavdlts
compr?sgétmg ?tg O&H\%} Bg FPRP ggtg gpr(?vqg B%X DES é&qh(ﬂ}cﬁ\del\y\@ tulaleﬁ WHERF
events, a surge d tor apt to provide
path; dnl dromdalgorfsuw ipPptectoremidsicte Siop e wyesing mdifigiptdveling asofga degection
I t ct
compo%erﬁ \\Qt(gg%? grr (?ggl{a@ fn%?!é%tgggggétgglg ll‘ﬂk({dﬂ)%t\\%lé dg‘lg [jate[gaﬁl ground to
clamp gurdeenetgy anmpiatge with Ia@gg@éveswrgi@r@méng ssurge drieator gperatively linked
e TR - 1.0t f n a
to the %@‘a&i{h 1‘# e&hg@ lg%g%‘ get:sl a\l}}g]tteplgitoeg srx%g ?grgfﬁgs El?t’g% é"gtgé‘#Ch surge event,
Where@db&ﬁl@ﬁ detgetorgm edaptied Fmrrrewdﬁf mdlr:ranﬁthﬁ Nrgmg/em;fpn th¢ purppsantilogging it
for furgﬂeﬁ‘ﬂhéé{de”ﬂqéMEtﬂBJ‘ﬁhhé)r&orﬂﬁﬁgﬁh@Et@ﬁjoW th surge events.

IS system e surge detector receives at least a
portion of the surge energy via a connection to the RF
path, wherein the DC path is adapted to carry DC and
| ow frequency signal conponepts while the RF path
i ncl udes an RF mat ching network adapted to carry
hi gher frequency signal conponents, and wherein | ow
frequency signal conponents bypass the RF matchi ng
network reaching the connection to the RF path via the
DC path and the inductive coupling between the DC path
and RF pat h.



[0016] I n accordance with yet another enbodi nent, a
"system may further conprise an indoor unit (I1DU), an
outdoor unit (ODU) and a cabl e connecting between the
| DU and ODU, wherein the IDU, ODU, or both, has an
. SDPM associ ated therewith. The ODU incl udes a
providingpeecsispeadapfpbioqnangss 4/ o afsHess cudts hgsadipa teandigip from the surge
detect¥herein the RF path is adapted to carry IF
(internediate frequency) signal conponents to and from
he transcei ver and wherein the transceiver is adapt

(0013l iriTas aqegrdprnes ndtithe PRFREST Acks penhPtingthavanty r*gmaf) a ethod
for disGaBed Al aM foR détbi@ing, uSirgnal afiGeReNRNuSee vkl ddhplising the steps

accordance with the purpose of the invention as
of: recgitipg disegal P desadifyromsetert &Y wewerenl a8 hBrsrRprASReNt

assoc:@ﬂe&tvﬁihmlstu vehtd B@)lp§gaﬂﬂg tHeORF Q&ﬁ;ﬁﬁ%rﬁtﬁgrouéﬂiﬁ}pkﬁ%%%ﬂe blocking
recor % surg event s, régrl ses th Ste

the D%F%woawﬁéroght RRF ;Bétﬂ‘hpfoli?ﬂ%%gdf‘% £omeonsat e DG P yherein
the D@@dﬂlpisexdiutstﬁ/etytl@uﬁ&i R atRF g p%@éﬁhﬁ% ﬂ\g s@g@éUnﬁ;%nent through the DC

rotection and detection device . including: providin

path W@tfbg@luamnéef MTe CeFRHEHEesAPEmAti Yl ivked b @déﬂﬁﬂrw the surge

compEMiaEHBE oRRBhidkd MShping deeed aREINRER: 4 G dILorRRBre8Bnponent and
Mmedgvound to clanp surge energy associated with a surge

At loegingthe sHes eleRly a surge det ect or operatively
linked to the RF path fromwhich it receives an
[0019]t t eﬁlgé%taﬁéjotﬁé%rf&ﬁlre%%ﬁ&bé aﬁdszgdggﬂta%gseg tﬁ’e\!' tr%]en% HS t1§ﬁ' MBecome
event, wherein the surge detector is apte
better wdstsrogd fromdhadescription brseis, appraded claims. fapd aqcnr@pq@ums gEnaings as
hereafleP@Qtddqi t for future reference. This method further
conprises the step of providing a processor adapted
to manage a |0%H3{ urge events based on the indicia
fromthe surg®8 @E$ IPTIQ6 OBt PRAWINGS accor dance
wi th the purpose of the invention another enbodi nment
[002@) alhgeedatpany e defivdres. iduehi arginenirppri¢dsin arvohsitute a part of this
specifidfloRGllhtte vEHRR aER S BEhERTertiSf Aot Mehe Wil e %gs%nfyt?bn serve to
conprising the steps of: receiving a signal 1ncluding _
explaip Hs pimcérierp Wihetsysr can\owieplo s strenteferensel numbany il keowsbthemghout
the drAARRGS REE & e EaaneQ)r fikd den&Yent; propagating the RF
conponent through an RF path whi | e bl ocki ng the DC
° L {
(00 R aTont” { RPoL SR RRLP g ol ARSAS I 5 BR T ipne
distribptiiand prpteciondaedylecagcarding peonREmprlithent pftbpargmnt mgentlhre
surge conponent through the DC path which includes one
[0023)r rhde el Ecls ahlorindjagiaw pltrewpliopematirsless yadloi spdted wih tywrwgnal

distrib@t]ﬂg aﬁh 21[5&'8@(\% J&%gllé %cgﬁi J%qugﬁ)@e%odﬂ;en{&gh éﬂgs]gﬁ e é"d‘r ge
[002ﬂ0 nn@]@ enfs 2 dnKk Ql@é{@lq of R Cilofef? RistrBENEd EH)%C&SH Hod ?eva%mrdm%to

hese and ot her features, aspects and a vant age
Oneﬂﬁpdeé“ﬁﬂéﬁéﬁﬁmﬂmvéﬁmton will become better understood
fromthe description herein, appended cl ains, and
[0024]c c dikpady i higekodizanimm gisa saisge Heteaserfateordinteio ond drehgdinBRI EFhe
presenPiavinbh 1| ON OF THE DRAW NGS [ 0020] The acconpanyi ng
draw ngs, which are incorporated in and constitute a

[002ﬂar tFI@.f 4t Q'ﬂ§w diagram of a method for surge detection and recording according to one

embodiment of the invention.



specification, illustrate various aspects of the
“invention and together with the description, serve to
explain its principles. Werever convenient, the sane
reference nunbers will be used throughout the draw ngs
to refer to the sanme or like elenents. [0021]FIG 1A

is a block di agram RETALEPIPESGRIGRIONY r el ess radio

emwth a si qnal dj stribution and protection

002Rbquih redelaicn fheolentiehEoarTe fimags Otbfercpysexipe drawings in

whch 107 ﬁlbtvdn(w waly Qf)ﬁlaitﬁh@u a dBnbed ofentbo@igtend |a&gﬂhé‘maﬂfer af frRhibihg the
nt wireless radio systemw.th tw sig

mvermogt Fiipir ‘?%Wdﬁfféoodrtéi‘té&'@fifc?ﬁwﬁéﬂ’tﬂ“é%m%E%Pﬂli #4 ang sypgural
chang@bRagbdmde vafhold RpdHiQSRIH the BB bT @O prefAPRAELG 2 is a

bl ock diagram of a signal distri but| on and protection

[oo2npdutie. @Qﬁ@b%blﬂ&a%ﬂn ﬂﬂ&raﬁﬁ?@ﬁihﬁﬁﬁ&nt forelEJ@@ad?J §t@rﬂtw1tha51gnal
i nvention 0024 IS a g{?ram of a surg

distriygion emdorrrots‘a@e mﬁhl@ ($%Pl\éh9é6@ﬁlﬁséﬂ ‘ﬁ’éﬁtﬂb imeief {he ersemt invention. In

this sj/sfﬂéﬁe R ifdBor %Q@ﬁj)ﬁh@s cBupl& 18 ak bW H LAGICWYR0 3iaFRLNOH1 5. The
surﬁ‘g detectjon and recordi ng accordi ng to one

IDU HIQ‘B%)?H“ th$o agretyqrle (MO stheR) with which it communicates Yo receive and send data.
Accordingly, the IDU has both transmit and receive paths. In the transmit path, the IDU 110 is

configured to receive data from the network which it uses in modulating an RF signal using, e.g.,
QAM (quadrature amplitude modulation), to produces a modulated RF signal (which is often an
IF signal). The IDU 110 supplies to the ODU 120 the modulated RF signal along with DC power.
Thus, the cable 115 is preferably a coaxial cable designed for carrying a signal that includes both
an RF component and a DC component. During a surge event, the cable 115 may carry the surge
or transient impulse. In the receive path, the IDU 110 receives modulated signals (often
intermediate frequency (IF) signals) from the ODU 120 and after demodulating them the IDU

sends the data over the network.

[0028]  In this embodiment, the ODU 120 includes a motherboard 122, a processor 124, and a DC
power module 126. The motherboard 122 receives the modulated RF signals transmitted from the
IDU 110 and in the transceiver module convert them to microwave or high frequency signals for
transmission via an antenna. The processor 124 in the ODU is operative to control operations of the
ODU including, preferably, processing and logging surge events. The processor 124 may be
implemented as a processor module on a printed circuit board or an integrated circuit, or in other
suitable configuration. Examples of integrated circuit processors may include a microcontroller, a

microprocessor, an application specific integrated circuit (ASIC) and a field programmable gate
array (FPGA).

[0029]  The ODU is preferably enclosed in a housing and an SDPM 130 is preferably also located
within the housing of the ODU 120. In some system configurations the SDPM may be located
externally to the housing. The block diagrams of FIG. |A and FIG. 1B illustrate that wireless radio
systems may have an SDPM at the ODU, IDU or both. Moreover, although embodiments of the
SDPM 130 and 132 are shown here as used in wireless radio systems various embodiments of the

SDPM may be used in systems other than wireless radio systems.
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DETAI LED DESCRI PTI ON [0026] I n the foll ow ng detail ed
"description, reference is made to the acconpanyi ng
drawi ngs in which are shown by way of illustration a
nunber of enbodinents and the manner of practicing the
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the SDPM may be used in systens other than wrel ess
radio systens. [0030]As further shown in FIG 1A, the
SDPM 130 distributes RF sighals and DC signals
recei ved over cable 115 to the notherboard 122 and the
| DC power nodul e 126, respectively; and it distributes
received RF signals in the opposite direction over the
cable 115 to the I DU 110. Additionally, the SDPM 130
detects and suppresses surges during surge events and
provi des indicia of such surge events to the processor
124. Exanpl es of surge events that an SDPM may be
conflgured to |ntercept |nclude _surge energy appearlng



[0031]FIG 2 is a block diagramof an SPDM 130
‘illustrating its functional conponents according to
one enbodi ment of the invention. In this enbodi nment,
an SDPM 130 conprises separate paths for the RF and DC
si gnal conponents. RF path 215 and DC path 216 are
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loggiz(8d sapdrtiB@thepr event the RF S|gnal conmponent from
reaching the DC signal path 216, and thus nay al so be
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exmnSec@“ﬂDCmd&bwomom@V63%mmbs such voltage rise to ground
via the TVS 212. It also provides a sanpling path for
suppressed | ow frequency conponents of a surge pul se
from DC path 216 to surge dgtector 214. [0035] As
further shown in FIG 2, the RF path includes also the
surge detector 214 that is coupled to the RF connector
205. The surge detector 214 is adapted to receive
attenuat ed surges fromthe RF path 215 and from DC
path 216 and detect surge events. For exanple, an RF
mat chi ng network tuned to IF frequency (e.g., 450MHz)
attenuates a 1N+h Ilghtnlng surge energy S|gn|f|cantly.
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[0036] I nductively coupled to the RF path by the
"inductors 206 and 207, the DC path 216 provides a path
for the DC power, as well as, for the surge energy
that as nmentioned before, cont ai ns nostly DC and

wer freque energy. In the illustrated enbodi nent,
00% e SYRIRS DA $45FRPrEN e SHigS PROIANRUCOT RO NS 299" B
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(CAF)egptbatichc ks MO ARGl eahd¥e YOS DEge (for exanple, -48V
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o 6y 8 BB 53y b AL 20885 i
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v I r
oGSO 8T G PN S SRS e
comppRerH, it chalps [aineatinyn £lageing xelsasgand ¢ @arm@upmkampuhg current.
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dlscharge currgg} The tranS|ent vol t age suppressor
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VO ta e and a n&ﬁ&nuntp i npul se current. Rel ati ve
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TVSingu or 202, DC. bl?cker 203, RF |quctor 204, and RF
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206, and, the path 216 gﬁorned by i nductors 208,
applifghigiizangpdusihyy < ‘W&“ﬁé“? ANBEYBFE DAY, Wien a surge event

occurs, the surge energy (inpulse) traverses a signa

pat h forned by RF connector 01, inductor 206,

i nductor 208, inductor 209, gas tube 210, MOV 211, TVS

212, inductor 207, and surge detector 214. The

cl anpi ng devices 210, 211 and 212 suppress the surge

energy pulses in the DC path 216, diverting nost of

the surge energy to ground. Preferably, the clanping

devi ces are arranged so that they encounter the

varlous Ievel of the propagatlng surge energy. |n a
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~sufficient for detection and is passed to the surge
detecti on conponent 214. FIG 3 is a block diagram
illustrating a surge detection conponent according to
one enbodi ment of the invention. In this enbodi nent,
. . the s e detectaor 214 js at the ODU and i ncl udes .a
d1551pia]t11mlﬁt§al agg HWB&HQH rorpalnperatiany In @ sasgpbeatrestor, the low impedance of
the arSPRE bfati@aérl cYused dls%ﬂéﬁeﬂ&%sﬁoﬁmleﬁgl eB82hetdak. ;Joﬁ'er—follow energy.

coupled to a limter 303 that is in turn cou? to a
L M@émsgabe%ﬁtaé%f mgugip! transient surge energy.
Its cla&f}ﬁﬁ@@t%ﬂddéﬂtcﬁt ﬂlvoﬁ@rﬂ'{eﬁ;ﬁd\ﬁfr fOUSNEneBBPrebiBhg frﬁmchog!@‘s @fﬂ)rt

t he g&g%sssor [ 0042] The surge, detector 21

ac“""acofﬂi)feéﬂ gyearsfar 'é“eéﬁa@%t%ﬂt SYRPETFFIOALS depcrise ﬁelgws(ae rﬂqe@vs 212

clams e, leaihg eﬂg&dftlﬁﬁraﬁslgﬁai a thsfﬂ ehovel he atedVpeROBPRINREY; (t@@ﬂthe
The sanpl er 302 sanpl es
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hand11|ng Hdphﬁ[lty%%er tﬁmﬁthéﬂlwl G) as3ﬁ520uﬁbrﬁfﬂﬂr01tgﬁ tife MOV ifidrt4&s, a voltage
e di | e_device. The

ot her suitab
develqps ﬁfirt’%fhesl Or foF 2% évhtCHéalaﬁSﬁP? e &ﬁrfﬁauewbeaaetﬁnbeergy
through@ié ga/s-tuﬁdlirﬁieiSvayTM thee mdtéijtedi’t@raum) gkﬁ tﬂ)efréihims)/tﬂ‘ﬁﬂl ddhdition
ice such as Iom1€omer

a hal f- Y
for thefugiion abh fr@tﬂeéa ord 4 the {rARsiepbpaseey gy s SguhEs, gy or
the nekﬂ"tﬁmbérﬁ akﬁkﬁwauft/ et age ;:@ﬁpdnlé}ﬁ tcb(J!ltf Wiedt eacWhSestbblitg t8¢ gad Qt‘fjole diverts
sol ates .the. ADC 305 fr e limter 303 an can al so
the htEHP R ity e RE: S5 e gdime and
protectie & VS, Mb{ch 3Qmplighes slesra@RlamPihglod the v elicghyti@bing edge.
conversion of the scal ed, sanpl ed surge pul ses,

rovidi igital values as indicia of a surge event
ro04f° i Bt g prors o argeny ik eBioS e o< PBu e Gne devices
(e.g., ﬂi)l)lopit Qﬁﬁﬁﬁmﬂe ferdAr ﬂhﬂl 1l es {d. 91 Qo B e parill i gHQBIUAIG pSliHa Gk s and
F and a "noise". Once the detected surge pul se
pm“m’@b@ﬂmF§w8§er the threshol d, the surge detecting and
n rogramis trj ered and the surge event js
[004]] 3”@&“16 PRPOR feiessing Ay %&ﬁ'%whee\ﬁérwyvﬁ@gm glampidy s

sufﬁcreheormeeema isWabskd fo&ﬁ@@@eﬁ%tettton&ﬁmﬁodeﬂt\&lh a6l 3 isReIRR"
di ﬂ no_.event ‘ﬁ recor ded. 0043] FI G is a flow
ogral BTA 4 TGRe FIEE TGO SEOT B RSBl he mention. In

this erﬁt&ﬁﬁﬁdﬂt i@ sGigE GQe@RMENT & aBfhe OJIIU zﬁﬂ ihude£n el P & dasmabneafs
to this nmethod

comel PR O T i S A0 0, L LIRS, UR
turn cdﬁ@(éﬁ Itd/£5uffef oon. ThebSTer Y=t ideduplel kddm HABRAERal Sordbrgr (ADC) 305
that i n resent ?IVE of the surge energy at step 401.

a Bfﬂﬁ’ §§ﬁ?“ﬁ% forms a check at step 402 to

deterntne whether a bit error has occurred. If not,

[004¢lhe Tharyee darstor 214is pdgisd do weeivtasyienabioom thedipath 21AEFIG. 2), and

such FEWi g1 @Y EEIuEBYh RIS RettRd b E\QO@en%H;'t'yg:gmgAéfr%m Tl:t]e sampler 302
identifier as well as a tinme associa e surge
Sample\fbfhturgq qnergy [spRpeepicind provigiss e sesaple to dimdter 1§2The stqeapler 302
might Bé Q%eroﬁ%efdmm oxaangmgrcsjﬁlt?c;le &Qée t'Iq’le q*ﬁltﬁ@lr 3{6'3 nlﬁntwﬂl%t Etgrltude of
al arm has been tréggere . al arm

the Sarﬁb‘?d wesreneney glesscthe linfier direpy bendilt- “p@ qr@@glécvam claynpipg device
such aég%w ;gtJafsw's Ade tdmghwfa%ﬁ%e {886E S iR QR}JV @k b&taﬁo%wn

|l owi ng the reset, the processor per orns

voltagg HE@R b%\ftferstf@@uﬁfe@ %s%@%h%ﬁ@ 308 omiche BITB0S aAvbgoralso scale

up or dbah tRe@fplel |sﬂ%én%%y phfse ROLs. ADTEIBW:@8dLY¥LNt 1s | ogged
at step 409 herwi se, the processor resets the ODU

at step 406. Followi ng the reset, the processor
perfornms a check at step 4070to det erni ne whet her an
ODU al arm has been triggered. If not, the surge event
is logged at step 409. Ot herw se, the processor

determi nes at step 408 that the ODU has been danaged.
The processor then |ogs the surge event at step 409.
The processor outputs information associated with the
| ogged surge event to a display (or it may output this
information to a printer or send the information to
another deV|ce ~say over a netmork) at step 410. The
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1. A systemfor distributing signals and for
‘detectlng suppressi ng and recordi ng surge events,
conprising: an RF (radio frequency) path; a DC (direct
current) path inductively coupled to the RF path; and

rotect| an et ecti on conponent . |.ncl udi ng
analo@ B S B LrEon o T e maiet Rorgh QuB s, Ropidins Sigpip g Iies as

indicidlenai sGigs eﬁmetbeptdcmbm Ui Akeehbgiveablish&rintde (D%Ul'ﬂ)rcﬂ:eﬂor 124 to

dlstm%\; U{; 9ncérﬁlﬁlg lsflirg pusi aggﬁgrg)e%g%/%)g? %?%%tg%%dsgv[get@alsg Egé'f isover the

threshblCHE VL&gé &’Eﬁecﬁi&@ﬁfﬁﬁéco‘i&h@&o@ﬁ?ﬁ!%g\gﬂeﬂ emn;)& hﬁgeséﬂe&ﬂs logged. If
detect IS a ovide indicia of the

the inGG 5P 5% S PR tﬁ*rﬁéh%%ﬁ*%dg%cew 1V OlgEToRES { 2% Bl and

no evehek edcerde®. 2. A systemas in claim1, wherein the RF
path, DC path and surge protection and detection

[0043¢ PIRONENE fRWEdihgRth aNBRh@t § aRebhesr ddlectin 'ax‘iiﬂ?hlcordmg surge events
di stributjon and protection nodul e (SDP A

aCCOrARESO R SEOPHMET A HePresGitdMEniion RECSHPr 'Saaralaﬂdeapctndietectmg a
surge SWRPIESE 400 b qfrbce R0 rddéi0dl fén keesukddtdetdcBorOéonfyeh@R a digital value
represgrl\gq,etatgg trhee ?ul#lget e!nre]rgyfatr s(t)er;r)] 4|O|1 grl}eryl)lrorégssgruprer sr?ns%rchgckvz\l/tesrtep 402 to
determine whether a bit error has occurred. If not, the surge event is logged at step 409. Logging
the surge event may include storing a surge event identifier as well as a time associated with the
surge event. If a bit error is detected at step 402, the processor performs a check at 403 to
determine whether an ODU alarm has been triggered. . If an ODU alarm has not been triggered,
the surge event is logged at step 409. Otherwise, the processor resets the ODU at step 404. Following
the reset, the processor performs a check at step 405 to determine whether an ODU alarm has been
triggered. If not, the surge event is logged at step 409. Otherwise, the processor resets the ODU at
step 406. Following the reset, the processor performs a check at step 407 to determine whether an
ODU alarm has been triggered. If not, the surge event is logged at step 409. Otherwise, the processor
determines at step 408 that the ODU has been damaged. The processor then logs the surge event at
step 409. The processor outputs information associated with the logged surge event to a display
(or it may output this information to a printer or send the information to another device, say over a
network) at step 410. The processor then resets the surge detector at step 411. The detection and
logging is provided in order to determine possible causes of a failure and who might be responsible

for the repair.

[0044]  In sum, the present invention contemplates various embodiments of a surge detection and
protection module. While the invention has been described and illustrated in connection with a
number of embodiments other embodiments are possible without departing from the spirit and scope
of the invention. Accordingly, the scope of the invention as recited in the claims below should not be
limited to the precise details of methodology or construction set forth above as variations and

modification may also be included within the scope of the invention.
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4. A systemas in claiml, wherein the indicial is in
the formof digital information. 5. A systemas in
claim1, further conprising a processor and a nenory
operatively connected for processing and | ogging the
indicia fromthe surge detector. 6. A systemas in
claimb5b, further conprising a display, recording or
printing device operatively connected to the processor
and adapted to receive frmivie processor infornmation
associ ated with surge events. 7. A systemas in
w&Ligim 6, wherein the information represents | ogged
surge events, current surge events or both. 8. A
| o by e PGB R dE SPR S e e,
surigh evdrks, pahpridingc| udes an RF mat ching network with
i npedance mat chi ng_i nductors. 10. A system accordi ng
to emg?r{{aé}oéﬁ?@iﬂéﬁ}’hp%tﬁé RF path includes an RF
mat g @@@iir@&%ﬂﬁér‘ﬁhbﬁﬁ‘i@u@@e@@& fhgo e R Rtk @hd
connected on each of its ends tpo_ an inductor. 11.
sys B ewgasrogstien anddetectigh eprapenenhisclpgingat h i ncl udes two

RF conne i L t.chi [ r ed
bet ween ?%@%? p%efaoﬁp%@g%ng&n\gg{ &%Ogﬁqé):@?n&?r,nb%gifa g‘lgé:ls t he
DC ppedrixiviety linketd detweeh thed@Uipatednd grotihetoRfarnp@turge/eérargn
i nduct ar. adapted to all ow DC and | ow frequency signal
conﬁﬁﬂ%ﬁ?@“ﬁ"@ aﬁ@ff&r?"?’ﬁea"\gc path and to prevent passage
to the DEsiad Bet€dtorodhgired fRAUENCHe CRMPENANRESenergy wherein

the surge detector is adapted to provide indicia of the of the surge event for the

purpose of logging it for future reference.
2. A system as in claim 1, wherein the RF path, DC path and surge protection and
detection component are implemented together in a signal distribution and protection

module (SDPM).

3. A system as in claim 2, wherein the SDPM is adapted to suppress, detect and

provide the indicia of surge events resulting from lightning surges or power surges.
4. A system as in claim 1, wherein the indicial is in the form of digital information.

5. A system as in claim 1, further comprising a processor and a memory operatively

connected for processing and logging the indicia from the surge detector.

6. A system as in claim 5, further comprising a display, recording or printing device
operatively connected to the processor and adapted to receive from the processor

information associated with surge events.
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13. A systemas in claim12, wherein the RF path
"includes a DC bl ocker, and wherein the DC path is
i nductively coupled to the RF path via anot her
i nductor or resistor adapted to allow a portion of |ow
frequency surge energy to reach the RF path bypassing
the DC bl ocker. 14. A systemas in claiml1, wherein
the surge detector is adapted to receive power surge
7. ener Qyysaidlad in@MiRic) G hskdide BMGHGYion rereserdis ﬁ)\é?&?mrg"’esev'eﬂs,
claim14, wherein the surge detector is adapted to
currel sirge eyrniiedr botlr ge energy via the DC path and
| i ghtni ng surge energy via the RF path. 16. A system
as in claiml1, wherein the one or nore clanping
8. deviAcgystemnslindiasn dnwheseinttieRE pah ietudes g& blodker. a
nmetal oxide varistor, and a zener or transient voltage
suppressor (TVS) diode. 17. A systemas in claimal,
9. Whenedyktetn R e ngfo Bt EChhQ&in GRMREPARtnd el BERF matching
i ncl udes one or nore capacitors each of which being
negysyik with dnpedapessgatehiag §TdUelEs- c| anpi ng devi ces.  18. A
systemas in claiml, wherein the DC path includes an
i nductor or a resistor interposed between each pair of
10c| adpiysigmcevordag.to cliBn 8 Avisgrait ¢ém RIS path ircdladesrarl RF wiaeahéngn

t he i.nc s two inductors in.serjes and three
nefyf o e e B DL Rk FaPREbT R a S s R 6t

i nductors or resistors and ground, each inductor or

resi stor being adapted to introduce a tine delay into
Hsyr desysisayagyn prahhgalarein thenkl path insliglss tvwp BF epnieptorrgvith an

G ' i or resistor is connected.

R%%%ﬁgbé}% @E& rl?dﬁg%t)gg'rgn&{fg&\rl\]her ein the DC path

i ncl udes a power supply connector in series with the

indyctors. .21. . A systemas.in cl.ai erein e

Chror & RGBT | prer s G Paluf lifbduel GhElel i BE R pot

vid diindutt@edpited ®clllodDC afphefitquetehsiglahoghigetts vo @ach the
are adapted to react to a surge event in a

DGph é{“g TENSHt RASERgE to tho PC m@tgyglalgmra%eqm% CampQuents.
wherein the one or nore clanping devices in the surge

protection conponent include a gas tube, a nmetal oxide
Byvar iAstystem agnig clainz A evhediio the, R npash aichudehaDE U epker, and wherein
tect| | i e | ar
EEHER BNl BRAS ok AR L IEL G <Sr oo
to st e poisn bfilogd faéquedgy sohgerenbngy Seiregeh the &1 mttalsygassing the DC

associated with a lightning strike, a power surge, or
bl%Fi‘é’i:trical noi se.

14. A system as in claim 1, wherein the surge detector is adapted to receive power

surge energy and lightning surge energy.

15. A system as in claim 14, wherein the surge detector is adapted to receive power

surge energy via the DC path and lightning surge energy via the RF path.
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24. A systemas in claim1l, wherein the surge detector
"conprises a sanpler and an anal og-to-digital converter

(ADC) adapted to receive signals fromthe sanpler

25. A systemas in claim?24, wherein the surge

detector further conprises a buffer operatively

i nter posed between the sanpler and the ADC. 26. A

system for distributing signals and for detecting,

16SUPRI §3 K iROdink @q%edéln hedH 98 n%veea&ﬁpmépews%mdes any
surge det ecti on and rotecti on nodul e

coinhiphiiefi ofcr gaafrbRR Patehoxide HXTstat wdlaﬂ@wtqr \t/rénsyer@ solisied
Su%gaga%T6§P|§kQ a surge protection conponent

tively coupl ed between the DC path and ground and
adapted to suppress surge energy associated with surge
eve and.a surge det.ect or ada&ted to rece

178 0 B St B iy dhe oy Garon e senh furgy iggludes

on€¥EMb&: capacitors e8cHS OARSS BYin d@&fhrn@@téd/ £rdss oA B B clafpldiievices.
surge de?ector and adapted to receive and process the

indicia in order to manage a | og of surge events; a

187" g%rs)&st%ﬁ]aa‘&tir? Braf? 1 LR YR BE PathQfeiRes I §HBEY MY Rsistor

interposed between each pair of clamping devices.

19. A system as in claim 1, wherein the DC path includes two inductors in series and
three clamping devices operatively coupled between the two inductors or resistors and
ground, each inductor or resistor being adapted to introduce a time delay into surge energy
propagating therethrough to a clamping device to which the inductor or resistor is

connected.

20. A system as in claim 19 wherein the DC path includes a power supply connector in

series with the inductors.

21. A system as in claim 1, wherein when more than one of the clamping devices are
present in the surge protection component such clamping devices are adapted to react to a

surge event in a predetermined order.

22. A system as in claim 1, wherein the one or more clamping devices in the surge
protection component include a gas tube, a metal oxide varistor, and a zener diode,
wherein the surge protection unit further includes two inductors or resistors operative to

introduce a time delay.

23. A system as in claim 1, wherein surge events are associated with a lightning strike,

a power surge, or electrical noise.
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an out put device operatively coupled to the processor
"and adapted for one or nore of transnmitting, printing
and di splaying informati on associated with surge
events. 27. A systemas in claim26, wherein the
surge detector receives at |east a portion of the
surge energy via a connection to the RF path, wherein
the DC path is adapted to carry DC and | ow frequency
2481 gNadysERMRGNERIS | vméranmesu%% déeefch)r chapides safplBand an
mat chi'ng network adapted to carry qher frequency
anglpgrteailigialraonyrsier 6 Dahatlapied te rqq‘ellvgwgna gfoariby sasipigral
conmponent s bypass the RF matching network reaching the
connection to the RF path via the DC path and the
25i nd m:iy'smm a0 plainm g4,bﬂtem'e thetsh@e B&epiat Furthndcdriprised dbuffer

28.. stem as in ai m 26, re conprising an
oFiigdy TPE Povren B StboEe AT oy - and & cabl e
connecting between the I DU and ODU, wherein the |DU

ODU, or both, has an SDPM associ ated therew th. 29.
264 systysiemder fistribnangsigsls anddprdsiecne. SEENEREEEeH agcerling

Su%%goﬁﬁggo$é%%a_ | ocated at a connection to the cabl e.

Syst in claim28, wherein an SDPM
assecut deevidnhant] Ipeotédiion inmdhknc(SD@M)amclwdimg)wer service
entrance, 1 A systemas in claim28, wherein the
ooU is eALREPEE in"a housing, and wherein an SDPM

aSSOC|atg@xmpﬁmnmhan@gumM§hh@me@gqﬁm1a connection to
the cable either inside or outside the housing. 32. A

syst em a3 SHTe BIOMCHPD SOmRGHSPIAnsTatingy cpxplpchbatyyeraghe DC path
tra E -
ARE o\ﬂf?& arﬂpa%ﬁrga Y&A%p&%&?g &grg%y%s%@ﬁbegt 191'9%Pge everts, and

A syst mas In claima3 n t .
adapt ed taeurgadqctycw@d@ptnd & reeddvasuppfessed wange phergy gavpprovide

conmpopent & fromthe transceiver and wherein the
ICla O SUI‘ e even
transcerver §s 'a abted to wrelessly transnmt and

r ecelp\/(&emoﬁﬁ]&\t\ﬂ%lysdogpﬂaﬂ %o the sage détedlomdriddified dofreceive and
g conponents 34. A systemas in claim?28,
pr%%%t § MdfgaInOsT i menage S lag BISURSARYENSDdul e operati vely

COURINREhdrP addpeedo mRthin thedBg of SuiRL fRflisf fg di stributing

signal s and ?%r detecting, Suppressing and recording
sur ge ovipeirdoyice operptivaly erypladdo dreapecesfor apt alpp@il ey cag oRmore

OfB'Q‘Itl.JH‘Httmg, printing and displaying information associated with surge events.

27. A system as in claim 26, wherein the surge detector receives at least a portion of
the surge energy via a connection to the RF path, wherein the DC path is adapted to carry
DC and low frequency signal components while the RF path includes an RF matching
network adapted to carry higher frequency signal components, and wherein low frequency
signal components bypass the RF matching network reaching the connection to the RF

path via the DC path and the inductive coupling between the DC path and RF path.

28. A system as in claim 26, further comprising an indoor unit (IDU), an outdoor unit
(ODU) and a cable connecting between the IDU and ODU, wherein the IDU, ODU, or
both, has an SDPM associated therewith.
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providing a DC path inductively coupled to the RF
" path; and providing a surge protection and detection
devi ce i ncl udi ng: provi ding a surge protection
conponent with one or nore clanping devices
operatively |inked between the DC path and ground to
cl anp surge energy associated wth a surge event, and
provi ding a surge detector, configured to receive the
cl anped surge energy, the surge detector being
operatively linked to the RF path fromwhich the surge
29det éctystemrasdetioios 24 rwherdie audDBN assecdpiedewish ghe IDU is located at a
coPSs lgit%ttgéjca\met h such surge event, wherein the surge
det et org € adapted to provide indicia of the surge
event for the purpose of logging it for future

reference. .36.. A method as_j | ai m 35,  fuyrt :
30¢ oy Y& RS ihelaky ’ég‘%ﬂw MQPH&S&OC&%@%@ e Iﬁﬁfdﬁé%ted ata
polver FRNEI&S@nde0g Of surge events based on the indicia
fromthe surge detector. 37. A nmethod for
distributing signals and for detecting, suppressing
31 and A s\?gt%hdds 9 ciath ?g.»ﬂ%ﬁﬂﬁ fire (ﬁgm% |d3&4 ﬁ)rbeno%giﬁg,%[ggfwherein
receiving a signal ’including an conponent,
an SOPpO asotiatedmithahesODYEs beated nentonassoaitathedtable thhe inside or

suy ge event; propagati ng the RF conponent
OUFH&gUbﬂnﬁngF path whil e bl ocking the DC conponent
fromthe RF path; propagati ng the DC conponent

t hrough a DC path, wherein the DC path is inductively
32¢coup watenmstimelamE2$ayherein the ODY inghudes  itiapsceiyer apgragixely

co&gﬁgggfﬁklg QHgh the DC path which includes one or
nmore cl anpi ng devi ces operatively linked to ground,

and cl anpi ng the surge conponent at the one or nore

cl anpi ng devi ces; , nqﬁ . Iﬂpt Ct i a,residuye .of th
53] anpeacEUR Je e Bonpaasee iy PR e B e Ryl i erhgac
frequdn@ @) spbtomponents to and from the transceiver and wherein the transceiver is
adapted to wirelessly transmit and receive microwave signals associated with the IF signal

components.

34. A system as in claim 28, wherein the ODU includes a DC power module

operatively coupled to the DC path.

35. A method for distributing signals and for detecting, suppressing and recording
surge events, comprising the steps of:
providing an RF path;
providing a DC path inductively coupled to the RF path; and
providing a surge protection and detection device including:
providing a surge protection component with one or more clamping
devices operatively linked between the DC path and ground to clamp surge energy

associated with a surge event, and
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providing a surge detector, configured to receive the clamped surge energy,
the surge detector being operatively linked to the RF path from which the surge
detector receives an attenuated surge energy associated with such surge event,
wherein the surge detector is adapted to provide indicia of the surge event for the

purpose of logging it for future reference.

36. A method as in claim 35, further comprising the step of providing a processor

adapted to manage a log of surge events based on the indicia from the surge detector.

37. A method for distributing signals and for detecting, suppressing and recording
surge events, comprising the steps of:

receiving a signal including an RF component, a DC component, and a surge
component associated with a surge event;

propagating the RF component through an RF path while blocking the DC
component from the RF path;

propagating the DC component through a DC path, wherein the DC path is
inductively coupled to the RF path;

propagating the surge component through the DC path which includes one or more
clamping devices operatively linked to ground, and clamping the surge component at the
one or more clamping devices; and

detecting a residue of the clamped surge component and based thereon logging the

surge event.
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