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condi tioni ng. Bif%%r ound of &He I nvention Electrical circuits using | ow
fréquency etEYP enpitaRelgtededrplicaligns e that is coupl ed through the power
di stributi ofyisYsiiRAtiod BRImIB Gy ki@ NS Rl Kichet dppiERoAL- | n the past,
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14 Field of the Invention

15 This invention relates to energy conditioning.
16 Background of the Invention
17 EBlectrical circuits using low frequency electrical power generate noise that is coupled

18  through the power distribution system. That noise is generally detrimental. In the past,

19  capacitors have been used to condition the electrical power propagating to and from devices.
20 One type of device in which capacitors have been used to condition electrical power is an

21 active circuitry. Capacitors have been used to in active circuitry to decouple noise from the
22 power lines. Typically, in applications involving Large or Very Large Scale Integration (LSI
23 or VLSI) Integrated Circuits (ICs), multiple rows of capacitors are arrayed on a PC board as
24 close as feasible to the location of the IC in the PC board, given design constraints. This

25 arrangement provides sufficient decoupling of the power and ground from the IC's active

26  circuitry. The terms "bypass" and "decoupling" are used interchangeable herein.

27 Summary of the Invention

28 This application discloses novel energy conditioner structures and novel combinations
29  of'the connections of the energy conditioners on other structures, such as PC board structures,

30  and novel circuit arrangements of the energy conditioners with structures, such as PC boards,



and novel circuit arrangenents of the energy conditioners with structures,
such as PC boards, descri bed herein, generally provide inproved decoupling,
per condiwoan@vosssnd require | ess conditioners and rel aPed/iskedobasn®e, such
as vias, to provide sufficient decoupling. Simlarly to PC boards, the
structures to which the novel conditioners and the novel conbination of the
connections of the energy conditioners may be applied include first |evel
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ci 8 cui PG boards,uibi¢ stopcenes igywlion thietrioypleronditinuéns gnd\theRoveludndinaionef the

el ectrodes..|In pne aspect, ..t.he cl ai defi.ne . an internal structure of an
enir oy BBRiont s F Rag editigfrmpy P apilicadfolfls L EkdanieRioaper il

Sus f ac&midorduiat clfip$lnctudih et exBRpIRSIC, $PAQ, SIS asBnord thAW&ivetl de surface,
a top side surface, and a bottom side surface; whereinsaid internal

st f uct eAmepuderromre chégs and thiedlilect ri c material and a conductive material ;
wherein surfaces of .said.dielectric. material. and surfaces. of said

conduct i ve @fee?é\né?ul%fgf’ %H?—Ja.I&fcﬁ%l?l?e&?&g?eééngﬁ]rafrﬁ%‘ér}er@'a?(ﬁl }tfoélﬁ]ﬁ m@%“@ﬁé surf ace,
sagd UpRRFured A ekibihAERuctiRk tonf¥ion StrdGuRUilBG RIS HcthdigPerttge surface,
and said bottom side surface; wherein said conductive material” conprises a
fiPst gonddivmersthavieg|iayband fdmastes ¢lettroBessonducti ve layer in a first plane;

i id first duct j ve | idfirst B uctive |
offccr i car 1 5 eariseb i ool e AR em e e st e OB e n sard
fiirst A coneuetdiysid AH&halCliRRk SRS Abft sRRYUrAREa HohSlidAnrRBEUGLYE | ayer

first tab and a first A conductive |ayer nain body portion; ‘wherein said
fl2st Bdeenthgetd lowersidpsiréss, atoplsalgstrfaeeaid 2 bottdn sidadufadeye | ayer first

t and a first. B canductive |ayer mai n hody portion; erejn.said first A
cggducti ve WQ?}B‘P SEHGH & %Hbaﬁiﬁ%%ﬁei%ﬁlpa‘é%%a ?%S’ggt@ﬁ%ﬁiaﬁ]&ni’(ﬁ]y%%ﬁm said left
siide, faghhl;si de, upper side, and |lower side; wherein said first B

conductive layer main body portion does not extend to any one of
15 wherein surfaces of said dielectric material and surfaces of said conductive material

16  define said left side surface, said right side surface, said upper side surface, said lower side

17 surface, said top side surface, and said bottom side surface;

18 wherein said conductive material comprises a first A conductive layer and a first B

19  conductive layer in a first plane;

20 wherein said first A conductive layer and said first B conductive layer are electrically
21 isolated from one another in said structure;

22 wherein said first A conductive layer comprises at least one first A conductive layer
23 first tab and a first A conductive layer main body portion;

24 wherein said first B conductive comprises at least one first B conductive layer first tab
25 and a first B conductive layer main body portion;

26 wherein said first A conductive layer main body portion does not extend to any one of
27 said left side, right side, upper side, and lower side;

28 wherein said first B conductive layer main body portion does not extend to any one of
29 said left side, right side, upper side, and lower side;

30 wherein said at least one first A conductive layer first tab extends to said left side



said left side, right side, upper side, and | ower side; wherein said at

| east one first A conductive layer first tab extends to said |eft

si desur f awe,206sai9883upper si de surface, and said | ower si @detasedoaoessoand
wherein said at |least one first B conductive layer first tab extends to at
| east portions of said right side surface, said upper side surface, and
said | ower side surface. In aspects dependent upon the foregoing, the
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and said first B conductive |ayer; wherein conductive material further
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first plane, and said G ductive.l ayer s.a conductive,l ayer main body
ol o oRire s Al oo BEPOLF st BenRdS e lES g S GRRGH s Sor P oen
cpnducindsitdnait@rto A 16MEiAe BREYT RRT lowel sidB SurfacBOWhdrei safd fadadt brid ikt B
conductive layer main body portion; wherein said conductive nmateri al

cb2rpr i cwmductivedaysn firsh taboetpatses/al 1easy o {ahs; avheeain said ghrdnstisethateriob baihear B
conductive. | ayer in said.second plane; rein,sai econd A co ive

B e “omisst Bt st BTG YD AR Spuegy E nirBl BT RSB ARG 1 om one
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| &y er whérainsodduqbive magaital Wnthee rompuased adseidn dorRlugivyrlaperiiv e seeppdplasnpri ses
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POT ti OfbrHOERavIRNg a RXEIENShpbSindAY 18R portion of said first A conductive layer A main

18 body portion and a portion of said first B conductive layer main body portion;

19 wherein said conductive material comprises a second A conductive layer in a second

20  plane and a second B conductive layer in said second plane;

21 wherein said second A conductive layer and said second B conductive layer are

22 electrically isolated from one another in said structure;

23 wherein said second A conductive layer comprises at least one second A conductive

24 layer first tab and a second A conductive layer main body portion;

25 wherein said second B conductive layer comprises at least one second B conductive

26 layer first tab and a second B conductive layer main body portion;

27 wherein said second A conductive layer main body portion does not extend to any one

28  of'said left side surface, said right side surface, said upper side surface, and said lower side

29 surface;

30 wherein said second B conductive layer main body portion does not extend to any one



of said left side surface, said right side surface, said upper side
surface, and said | ower side surface; wherein said second B conductive

| ayer nmaiwohkoahyopssnt i on does not extend to any oneof saipdThmsbéossdeter
surface, said right side surface, said upper side surface, and said | ower
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saPd right WPgersing afdeast pugseeandiAjcanductivg laysy fihiah exfeadeiogddeast o said

| oyer s t i i . r.el id second B
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conductive layer in said first plane between said first A conductive |ayer
artd sai d fi Poerely sPAdute candughivs laygs anain bedy partien ynd s sacepd Bn sai d
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17  main body portion having a substantial overlap with both said first region and said second
18  region; wherein said first G conductive layer is in a third plane between said first plane and
19 said second plane; wherein said conductive material further comprises:

20 a first G conductive layer in said first plane between said first A conductive layer and
21 said first B conductive layer and electrically isolated in said structure from said first A

22 conductive layer and said first B conductive layer; and

23 a second G conductive layer in said second plane between said second A conductive
24 layer and said second B conductive layer and electrically isolated in said structure from said
25  second A conductive layer and said second B conductive layer; wherein said conductive

26  material further comprises a second G conductive layer, and wherein said second G

27  conductive layer comprises a main body portion having a substantial overlap with both said
28  first region and said second region; and wherein said first G conductive layer is in a third
29  plane between said first plane and said second plane; an .

30 In a second aspect the claims define an assembly comprising said internal structure



conductive |layer conprises a main body portion having a substantial overlap
with both said first region and said second region; and wherein said first
G conductwoeodsgsssoi s in a third plane between said firetTrpisaseessdr sai d
second plane; an . hi a second aspect the clains define an assenbly
conprising said internal structureand an external structure of an energy
condi tioner, wherein said external structure conprises: a first conductive
i ntegratiy eqi t t t e.of said |eft side

su?f ac%%d aggl? L‘E}%gr“ E@?%%teﬁsﬁue%?%gec,%(gﬂgneg’aw &?%l\/\%ges)%t%alssu PRELCOMESESnt act s
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| ayer including a G conductive |ayer main body portion, a G conductive

| afer $iflp surfacggnd gendacts thersshetleast ore ofppisrat desstons firatB comdiciivelagemiinshi d
externgl structure further conprises a third conductive integration region
that extends along at |east one side surface of said internal structure and
cost acts t hpegaidestaipdn Ghe@aeuiisp¥@, thay¥Rimé déffle Witddein\WhidiBicral sngbr@yt er nal
structure further conprises a fourth conductive integration region that

exPendSripnersnpiises a ss¢ondnetiv laver snplidinga Gf condietiviedeysr main sedyuoriiens adpposi t e

t on ' f sai ¢-internal, structyre along which,said third
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i ntlegr ghichite fiefic® BoB AR Glthirs SbmiuciieOintbdfdtion cdiay Biat SEERNRGIS 184BEr i n at
| east one of said first conductive integration region, said second
cdRducensseds sirtage af saidhintergploiructyed andidentagts daavens seid\e convtusyalayenfitsiegi on,

and saj d. th_coenductive int ation reqi re formed from sol der;
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region, and said fourth conductive integration region conprise a conductive

bdad; swifachef sadmmienal sigcarayong Whishseidubird eenduetivehingdgraimndegian extands
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conductive materjal in a first via, said second conductive region conprises
c d8duciitegsation region, said third conductive integration region, and said fourth conductive ‘

i)

19  integration region are formed from solder; wherein at least one of said first conductive

20  integration region, said second conductive integration region, said third conductive

21  integration region, and said fourth conductive integration region comprise a conductive band,
22 further comprising a mounting structure to which said external structure is mounted, wherein
23 said mounting structure consists of only a first conductive regions, a second conductive

24 region, and a third conductive region; wherein said first conductive region comprises

25 conductive material in a first via, said second conductive region comprises conductive

26  material in a second via, and said third conductive region comprises conductive material in a
27  third via.

28 In a third aspect the claims define a circuit comprising an internal structure of an

29  energy conditioner having A and B layers in the same plane and tabs extending to at least

30  three side surfaces; a source, and a load, wherein said internal structure is connected in said



material in a second via, and said third conductive region conprises
conductive material in athird via. hi a third aspect the clains define a
circuit owopoiciosggoan i nternal structure of an energy ceodiusces@osshavi ng A
and B layers in the sanme plane and tabs extending to at |east three side
surfaces; a source, and a |oad, wherein said internal structure is

connect ed in saidcircuit inacircuit 1 configuration a circuit conprising

an,intern struc% re ener g conditi oner d B layers in the
sahe pr&H néﬁ(‘}lrf‘ét ﬁ %&ﬁ%ﬁ%ﬂ% Al ‘éfcqné%t%stn&ﬂ‘r@?r’% B’g%tt}’ief @a&negysour ce,
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acircuit 2 configuration; a circuit conprising an internal structure of an
e nér gysuetanes & somes, ahdailoayl, whelin sediin®rnal strectued ie commpdeddo ryid vrotitin @
rce wherelr][saldjnternal tructure i s connecgfed in said

CI cui ?mtuﬂ% Cogbg‘é@fl?n 3 CEHHcgmPLsing A0 infe WF‘H%B P HLORAORERr nal

St suCt kivéngOA B, rhnﬁ@ bifh¥tef B1REH & dedBTpoaMs, 3G olvce Bmdand 5 viRsdiR Eal hgethode
conponents, a first source, a second source, a first | oad, a second

I oéd svees s connettedrinenidatirostt e Curuit 3 eorrﬁgurm:mneajcmunsmmprmmgmm t ina
cuit. 4 ur t|on a circuit_ca ng. an i nternal structure of an
Z &6?1%?9{}?%% ﬁﬁ\‘?fl?féy ﬂon‘%go%ﬁﬁ&a@ ?'gqe&éﬁ‘l‘stt%(?éec% eSSy £ r st
508” Cea figdt 5dui&d, alsORRAd sBReZ BRERAE, AnRadecoMAqbS, Wit sdlﬁnirﬁéfﬂéll stﬁﬂ:{u&’& ture is

connected in said circuit inacircuit 5 configuration; a circ
cofpri @lcngles;@ddn paid eirpueil insa civmtitd @n:ﬁgumnomrmwltwonqbnsmg mﬁnntlamal ng A, B,

a er ectrode ents, first source, first load, and a
ggondﬁcgg‘ﬁ ﬁﬂle?’gm ?Qﬁ’gngf’ﬁ ﬁ’r%t pastegeleg COBRWOPSNLS 2ifHstci r cui t
imra ciduedsl 4 fifst e 4 étrﬁpi bR 102l nwﬁéi‘éth%hﬁ'?ﬁﬂenﬁ? Rachie id MRanbQYER a0

conprises an assenbl | y having an energy conditioner having an I nternal
s 2 uct eireajt im a wbiewit § ngiiguralidng rejrcahcbnprising saidaitanalstracnsd ofsmrenetgyr e i s

ted d t d t t t
ot § p0ighS i R e BYSlsh e SomATEcY & (BPeuTEe: Di cHdewitn y
COPr i b load v@rﬁ%lﬂléalﬁ(?ﬁ't@hfal QRREurB BVdoRHe Al 1'11@5?@1%&11@1& LUGLE e 1 ncluding

components of A, B, and G master el ectrodes, an external structure
C(bﬁrprlmnﬁgm@bmﬂuctl ve regions that conduct i vel y connect conponents of the A
one anot her, onents of the B master electrode to

ter electr a N
gﬁ anot her’, § ’gmeglrﬁ%‘??é%tt ‘6‘f’eltt’r‘?é‘ G §35c0 assearhly Bang an gEZunot her; a
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mounting structure; wherein sa
18 structure is mounted on said mounting structure; wherein said mounting structure comprises
19 no more than three separate conductive elements; an assembly comprising: an energy
20 conditioner having an internal structure including components of A, B, and G master
21 electrodes, and an external structure comprising conductive regions that conductively connect
22 components of the A master electrode to one another, components of the B master electrode
23 to one another, and components of the G master electrode to one another; a mounting
24 structure; wherein said internal structure is mounted on said mounting structure; wherein said
25 mounting structure consists of only a first conductive region, a second conductive region, and
26 a third conductive region; and wherein said A master electrode contacts said first conductive
27  region, said B master electrode contacts said second conductive region, and said G master
28  electrode contacts said third conductive region.

29 In additional aspects, the claims define that said G master electrode includes a first G

30 conductive integration region that and a second G conductive integration region spatially



nmounting structure consists of only a first conductive region, a second
conductive region, and a third conductive region; and wherein said A master
el ect r odewoanica®Bssosai d first conductive region, said Bpoaaisesos@besot r ode
contacts said second conductive region, and said G naster el ectrode
contacts said third conductive region. In additional aspects, the clains
define that said G master electrode includes a first G conductive

i t t d, G. t t

spht | AP eanandearonRitng P THEEE By SuEr BiGEr et el Db dar PR FEGr at on
regi oirstQRbAEdRPOIlegAidh @giﬁ)hraﬁ& s§Rd sQRdE ¢ édfﬁubtwieqafe%%dn%ﬁ ré&& QhtaRd said
second G conductive integration region contact said third conductive

r elyi omaldﬂurénomdmhvamgm the clains define an internal structure of an
t side

ener gy con tio e sal i nternal . structure has f
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structure conprises a dielectric materi al’ and a conductive naterial;
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angl Sadf@ai@l%&l@éﬂié hﬁeerﬁyaﬁ@aﬁfacw&rsﬁidmoﬁawwem ¥ BB Elh@ideconpri ses a
stack of at |east seven conductive |ayers in the follow ng order fromtop

t o botsuoﬁace Abid righi side Bﬂrfaca sajd wper il swfede Blaid lalver side sedfish, said opsdiect | ve

I er an Al t extends.t{o said upper. side surface near said
Y BBod nd srit bifom SH® b, Nkt Sud GomiBe s BBE el tovarie] H9eGe ace
near Seﬁ'léiisf &hvbn SdiifcHwY lfa?éi@m Mg%lfdvﬂngaﬁﬂr %m%ﬁ%’ﬁét’tdfﬁ" ARSI, Bag R d

first tab that extends to said |left side surface and tab t hat “ext ends
t 82 sai zéil,r(iigmldﬁldwhsmﬂ eech Aleeomductitg layee hes m Ak dinstBhb ti'la‘nduextdsv@saldiyer has a

first ta t ext eny 0..sa urface,near. said right side
t ncbogh s SuiBle SitrRae S8 SuddeBRd an g B Bt eRGRe G i it o
r wht stirfie ﬁéh?rfsﬁﬁ%ft Hite Qﬁ%@dﬁﬂéreﬁ%&&?m ’co&ﬁfcﬂvé ?a%pﬁasta@ﬁ@%b fgpe has a

vertical overlap with all other tabs of the sane type, and conductive
i b egreatiéroln to sag;dbﬁiseldﬁﬂlmfact Akl Gdenmetﬂtémiyem saidfighthedsamtace yea; ol y to

oD% 2"Vhbet: B, et RS Lone] sconducl ve Layers S sl (e
el emeniesr &fid BERATIIRAESe Ald 4 BS thAEN:NS to HE1ATRIde/IBE&NREr said right
18 side surface. In dependent aspects, each tab of the same type has a vertical overlap with all
19 other tabs of the same type, and conductive integration regions conductively connect layers of
20  the same type only to one another; and wherein additional conductive layers exist within the
21 seven layer sequence.
22 Brief Description of the Drawings
23 The figures show elements of embodiments of the inventions. The same reference
24 number in different figures refers to identical elements or elements with similar structure or
25 function.
26 Fig. 1A is a plan view of a conventional digital circuit board, also called a PC board,

27  for a conventional high speed VLSIIC (Very Large Scale Integration Integrated Circuit) chip;

28 Fig. 1B is schematic partial edge side sectional view of the conventional board of Fig,
29 1A;
30 Fig. 2A is a partial side sectional view of a structure including a more than two



nunber in different figures refers to identical elenents or elenents with
simlar structure or function. Fig. IAis a plan view of a conventi onal

di gi tal owocuidiookszar d, al so called a PC board, for a comeeniscasabeshi gh
speed VLSI I1C (Very Large Scale Integration Integrated Crcuit) chip; Fig.
IB is schematic partial edge side sectional view of the conventional board
of Fig. A, Fig. 2Ais a partial side sectional view of a structure

i ncl udi ng nore th t wot er mi nal ener condi ti.oner nounted yia pads to a
boar o o SRe g ey ca o Bl CheSBand e Reh a1 e s T ba s ahes i n ¢ he
boar d;cohi@iongBinlitoANREPE plafiblia tBEBédr@nal Vi ew show ng power and ground

pl anes and connection of "the multi term nal conditioner to the power and

grdund pl afdg, 2Bisgmothepsidos@Konal aigyeshmydng powendnd\ggowrd patesahdr surfaces of
novel energy canditioners discl.osed herein, particularly show ng surfaces
of4 cor?BH’éft‘q%\?B Oggf?dn‘%@rtﬁ@%%&g?é%?ngﬁa%ﬁﬂw& 3@‘5 grougd Q[aggﬁ’ri c material, D
Figs. 4A-0 BEe 30l RBRYIEYWerspaGive VW dT%xRiioR BERFBSSndvel dipnelsenent s
of nounting Surface structure, including conductive pad and/or via

st6 uctdisadosed heteirg particuletly dheeing serfasapboauctivedragy stoefdiesi Crandsutfaess| osed

her ei n e mount ed: Figs. 5A-5C are plan views show ng geonetric
re atioéﬁ%i?%‘élcg’fa? agg),, Fig. 6Ais a schematic view showi ng a novel

cogrbi nat i onpipf. 42 _DOYEDIaR REHEYeabI0 Mlviihe RehnRMeAR AchbANBAVEBlen@htsBRUNt | NY
surface strucCture elenments including conductive pads and vias, wth two

vi%s peourpghg;sufac steiBturs iscleding nenductiva pad adeniviegstachos tl whishibovelt i on of a
novel enerqgy condi l;[i oner or(lie.’tan ar .an&gg&gt.of rrBunti ng surface structure
e nerfﬁ%cr?tg(?f”i’j’ﬂf’ﬁj“ R aY eqndionsTs fisch gl mgy PEMORRTET as per pad, and a
ceptral  padpibhaia sxtanssn %ﬁ%@ﬁéwfn@agaoﬁqi@ﬁicqataﬁsn&m dPagls; such that the

central pad contacts conductive term nals, caps, or bands on left and right
hdhd si des Bif. 6Ads esvhegytic viedi shooney § ndiefcombiinatsoreoftanpvel energhi ew showi ng a

novel comnbjnation of a novel. ener. candi i oner ,on an. arrangenent,. of
o o o S reeReY ol POEHAL ST SRR ATt o LR TERGG! o
speW NG IQURA L AR, Wih IS Plafali$a8f the conditioner with vias;

15 Fig. 6B is a schematic view showing a novel combination of a novel energy

16  conditioner on an arrangement of mounting surface structure elements including conductive
17  pads and vias, with two vias per pad, and a central pad that extends further than the outer two
18  pads such that the central pad contacts conductive terminals, caps, or bands on left and right
19  hand sides of the energy conditioner;

20 Fig. 6C is a top plan view showing a novel combination of a novel energy conditioner
21 on an arrangement of mounting surface structure elements including conductive pads and vias
22  showing overlap of terminals of the conditioner with vias;

23 Fig. 7 is a partial schematic of circuit one for use with an energy conditioner having
24 A, B, and G master electrodes;

25 Fig. 8 is a partial schematic of circuit two for use with an energy conditioner having
26 A, B, and G master electrodes;

27 Fig. 9 is a partial schematic of circuit three for use with an energy conditioner having
28 A, B, and G master electrodes;

29 Fig. 10 is a partial schematic of a circuit four for use with an energy conditioner

30 having A, B, and G master electrodes;



Fig. 7 is a partial schematic of circuit one for use with an energy

condi tioner having A, B, and G naster electrodes; Fig. 8 is a parti al
schemat i cwof2o@iavsssnt two for use with an energy conditi egerusbesionso?, B,
and G master electrodes; Fig. 9 is a partial schematic of circuit three for
use with an energy conditioner having A, B, and G naster el ectrodes; Fig.
10 is a partial schematic of a circuit four for use with an energy

coRdi | Qner]f?fég‘{ic IEL?% ﬁarpﬁ sc tf@’ dﬁ%ﬁr@ﬁu ﬁ'v@%rﬁﬁg%ﬁth':a&&ne%} chiidifioR" L I al

schematic o wi th an energy con Ioner having A B,
and Gﬁﬁﬁ&ﬁ?A.Blﬁﬁi@@d&&ﬂeEb@o&ﬁZ |s a partial schematic of a circuit six
for use with an energy conditjoner having A B, and G nmaster el ectrodes;
Fig. 13 is Bi# &&H jalaehemastc of asirgpik SiTIoF BRerwigh an ercreneaudiiones kpvingovel

engr gy cgnghf QEﬁkxeﬂmﬂ@&%h the plate el enents have been displ aced
| ateral Ty 1n the page; 14 is a schematic plan view of an assenbly of

thé pl ates Big. H:Bg}aanl&pld?ieg.\lle%oﬂa&taik abiplqsiaes intanalad amostlantrggf three
plates internal to a novel ener%y conditioner in which the plate el enents

hafe beIWIEITSHIWRIGh the Riats elements haye begiydisplased, 1atwllwsn3wp@gf>| oded view of a
stack of thpge phal ehlﬂﬁcegaﬂblekx?%ﬁn’%@era1?%?&%1%9&91’1%%01 in which the

pl at e el enent’s have been d l'ace Fig. 17 is an

expgl oded vi Big. 0§ 1saarsé1@<1:dﬂedfv1etwhdsmﬂtmkadfeﬁree @Iﬁsﬁﬁﬂenﬁa@to’o\a AOME EneBFer gy
condltloner in which the plate el enents have been displaced laterally in

t hd pagnditigngr inwhich ﬂé?nplét}?ﬁie@éf‘é'éﬁ Kave heest digplageddpterlytimthedageat es i nt er nal
|
tqpa nove ? e aﬁ egqo%lcg)'lcidﬁﬁ V& bﬂl : é{c(ﬂ' ]%11%'8 gpalt%tlﬁte%a? Qﬁé\zeﬁ] éﬁle??)b een

di'spl aced | at®e € page; an ex d view of’ a stack of

tinee pémtitisher i whithlthd slate chedvemts leive bgon diepldédd lﬁ)ﬂaﬁillyllﬁl thelpagly the plate
el enents have been displaced laterally in the page; Fig. 20 is an expl oded
viléw of a sFiechk7dtan efviaveel 3 fiackr¢ffhree @laéesnavénal &%ﬁwl ERFAEY ti oner in

Whisch E&f‘dnﬁ’«}ﬁ%&&%ﬁﬁ‘%ﬂé a@ae‘l’e[‘?néﬂgeﬂlzfvg?o%&l &’i%ﬁg%édqﬁt%fa{i’iglﬂ 511 he gge page; Fig. 2

177s an exploded V|em1 our ‘a novel energy
caurdi t i oner Figh 184 ahedpiaicividveotd @aaknifihiRe yeatdraerndl &ph et ehaggral 'y in

t hle5 pagc()andltloner in which the plate elements have been displaced laterally in the page;
16 Fig. 19 is an exploded view of a stack of three plates internal to a novel energy
17  conditioner in which the plate elements have been displaced laterally in the page;
18 Fig. 20 is an exploded view of a stack of three plates internal to a novel energy
19  conditioner in which the plate elements have been displaced laterally in the page;
20 Fig. 21 is an exploded view of a stack of four plates internal to a novel energy
21 conditioner in which the plate elements have been displaced laterally in the page;
22 Fig. 22 is a set of exploded views of stacks 22A-22H of plates of novel energy
23 conditioners in which the plates of each stack have been displaced vertically in the page;
24 Fig. 23 is a set of exploded views of stacks 23A-23C of plates of novel energy
25 conditioners in which the plates of each stack have been displaced vertically in the page;
26 Fig. 24 is an exploded view of a stack of plates of a novel energy conditioner in which
27  the plates have been displaced vertically in the page;
28 Fig. 25 is an exploded view of a set of two plates of a novel energy conditioner in

29  which the plates have been displaced vertically in the page;

30 Fig. 26 is a perspective view of an exterior surface of a novel energy conditioner



Fig. 22 is a set of exploded views of stacks 22A-22H of plates of novel
energy conditioners in which the plates of each stack have been di spl aced
verti cal Iwyoiznogidegsspage; Fig. 23 is a set of exploded vi eas/uskomsinamsks
23A-23C of plates of novel energy conditioners in which the plates of each
stack have been displaced vertically in the page; Fig. 24 is an expl oded
view of a stack of plates of a novel energy conditioner in which the plates

haye heen di spl aced vertically in the_page; Fig. 25 is an expl oded vi ew of
a L{et 18‘?1“?\%%%1 53'1‘0 o_fJWOé’lﬂ_?)Vé‘PW@ﬁ’é 2 ondi ti oner in which the plates have
begn di spl qqg.@?’i@%h'eﬁﬁllohé’d iewldTe sEBd8wo plddes ﬂ&e%&W@%ﬁfﬂoﬁ@r’ I ew of an

exterior surface of a novel energy conditionerincl udi e stack of two

pl &t eswkibpihe plateshaye tedn displgcederiimllzm thegplageted vi ew of a set of two plates

of ,a novel ene conditioner ip which the plates have been displ aced
Vehtical |y TR A51S apagpectegiow ol ottt dhaaye baees aRddengt | or

Sus f aGRolaking ORI AMRLPEAMWRIRRR! syncl uding the stack of two pl ates
shown in Fig. 27; Fig. 29 is an exploded view of a set of two plates of a

no¥el ener dygcihidiatiesploded viewtfalset dfawp Ipditesoflranyebarengydiongditmaeadnver ti cal | y
in,the - Fig.. 30.is g. perspectiye.view of an exterior surface of a
nolel ‘gﬁgg% p&%%%?atvle&’ﬁg‘? 318&(‘;‘??5’3‘{%%(1%@ YePRS0f two plates shown in Fig.

29 Fig. 3pp30A8 edad Wi ener gy
condi ti oner lft”n V\hia?ﬁ%lpheﬁgl at@gfﬁ{ag%ﬁggﬁ%?i%a@ggf %%F%g{ nglflﬁ;’}{?ﬂn t he page;

Fi9. 3acliuding tipestagkeufitivoglatesssiowh imRige29eri or surface of a novel energy
condi tioner_.i ngcl.uding the. stack of two plates. sho in Fig..31; and Fig. 33
i g&an expl oFd%(rj]ﬁv‘Fé‘ﬂ/egPloae‘%Y‘ﬁ?,’IPl%&fsetS’fﬁwatp _eso‘?f 2N BITBHOGHOBS B t i oner i n
vt ch, iien Bloass RAkbbE Aol aplAeatly elf/aLl y 10 the page. DETAILED
DESCRI PTI ON THE EMBCDI I\/ENTS Fi g. FIA S PC board 1 having sides 2, 3,
412and 5, tHp 3isfagespbtiarviay of améxterdarisutfaceso ffaorovebenet gyngnditivaeret e

n 8 _for nount] n I.C. Each side of array 7 defines

g?ﬁ?g: i%? ﬁ@@g?@%@g' tgplates %‘H&'ni@b?géi;kﬁnéil ement or array 7 represents
3 pg |ng tsgﬂr‘]ig.ﬁig\jig @gfr?saﬁloa@mem a8tk 3 B PlefesSHRAVELLnerSy¥IMERLhANA!  PC
15  which the plates have been displaced vertically in the page.
16 DETAILED DESCRIPTION OF THE EMBODIMENTS
17 Fig. 1A shows PC board 1 having sides 2, 3, 4, and 5, top surface 6, array 7 of
18 structure for mounting discrete capacitors, and region 8 for mounting an IC. Each side of
19 array 7 defines plural rows, such as rows 9 and 10. Each element or array 7 represents
20 mounting structure for mounting a discrete capacitor. Conventional PC boards often have an
21 array including at least two rows of structure for mounting capacitors. Each row may have
22 several to tens of array elements for mounting capacitors. The board is designed so that
23 capacitors mounted to the elements of array 7 sufficiently decouple the power to the IC from
24 active circuitry so that the IC and any other coupled circuit elements functions as intended.
25 Conventional capacitors are two terminal discrete devices.
26 Fig. 1B shows a portion of board 1, a source of electrical power 11, a ground 12,
27  mounting structure 13 corresponding to one element of array 7, mounting structure 14
28 corresponding to another element of array 7, power plane 15, and ground plane 16. In
29 addition, Fig. 1B shows three vias extend down from each mounting structure element, such

30 as vias 17, 18, 19 below mounting structure 13. Use of more than two vias enables mounting
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array including at |least two rows of structure for nounting capacitors.
Each row nay have several to tens of array elenents for nounting

capaci t orwo 20¢w9bgzard i s desi gned so that capacitors noeotras266/00dse7

el enents of array 7 sufficiently decouple the power to the IC fromactive
circuitry so that the 1C and any other coupled circuit elenments functions
as i ntended. Conventional capacitors are two term nal discrete devices.

Fig. IB sho a,por.tion of ard 1, a sour of .electrical power 11, a
grloundmi%‘}ve\ﬁrﬁ?fﬁtl B?‘nvdc%st ?‘lfgtaﬁggerfg?%lfp?rgg 68‘?1‘%%%“?'0 one el ement of array 7,
mouNt 1 NG Strh Wérdiiéh, géwﬁp&ﬁﬁ&pﬂn&iktﬂguﬁe@ cRBRclIgfovwe edTBiRduitaflerdétddhodnte@OVer

pl ane 15, and ground plane 16. hi addition, Fig. IB shows three vias extend

ddn ftp baarddcha penguciivRcamediimnaf@oweesaime, 1 Isiodewgs planadS.1 Groupd plang Iige| ow
mounting.structure 13, Use re. than two vias .enabl e

ot | AR b estalo aRorEla Vi on B8 15 PuieRRel Bt nevistplSner 5. 1
oper atis0nia RO\WeEs i Ubsduck¥eldicohndchtoldovee Pﬁaﬁé N5 Al ifRQIsR hadses Girduphiah €l enents
mounted to board 1 via conductive connection of power source 11 to power
pl@ne apsrturGinpedenglaneel 519 grounduaield. yPoyeen ploe 4 5 ivahpve grannd planyilgs 17 and

19 conductivel onnect t r.pl.ane 15. Vi.a. 18 es not, conducti vel

cohnect to F\é%v%’r S V‘é?ﬁésef%bqﬁﬂg&?l}%‘ﬁél%ﬂﬁé@'scé@dﬁiﬁp %ﬂmg%%?ﬁ?aé&ﬁn p0\>//ver
pl@ne H&urd @ iii@ies fad 22245 20RMR kepkA8 Borkitidrier 20D ABBARALNEIRLaBBy k6. Fi g.
2A shows assenbl y 200 incl udi ng energy conditioner 201 nounted on board 1.

Bor d distamee|208 @s insliaiteddthe d3ince bawetmfacingpamoaise06oVdas 17648 1Rbave a om
board surf 6 a, di st e 205, as i.ndi cat ed t he di stance between
fg@i ngw@qg(géas%@{at%ﬂ%ﬁﬁ&%ﬁ PEYCoR ARAAN ATV 289207 as indicated by the

distance betipeansHoas AditRnhOMRicRPIundehitbath’Bnaftidner Zrldhtluamaladgitionat ur e
under neat h condi ti oner 201 including additional power, ground, and/or

siynal poweargreurRl) 8nd/@09gn=2 pBneni2B, 2PJr210y sndoapertiter2di ghrowgh whidhitbe conduct i ve

path in via 18 passes t hout. shorti 0 _powe l.an . ditional power,
o buncroaEstiF Paanar b baree wePieiocti o naRGH BlavBiisy Pt isgalie vy

oper ?ggrgﬁhd RV si 8BSl ahds QA SO G arkylp e IMBdaRrNE OF nore power planes

provi des power for active cCircuitry in the IC nounted in region 8 to

opkrate. Condptiatiomrowen feeddbm sourérel letheorghtose of mure pywét, planse proymdtist i oner
55 ¢ R S TR TG G PR an Ly [ pechier pagipondis BOUSBARYS 3}
afe PehsRRAIhMIINUHENS, Be RNERILhE ped Hird PR e IERuPK tRhsieRk bieRviRoV el

18 induced in power due to switching and the like in the active circuitry of the IC.

19 Figs. 3A to 3K are perspective views of exterior surfaces 3A to 3K of certain novel

20 energy conditioners disclosed herein. In Figs. 3A to 3K, "C" denotes electrically conductive

21 material and "D" denotes dielectric material (electrically insulating). The electrically

22 conductive portions, C, may be referred to herein as bands or outer terminals.

23 Fig. 3A shows conductive band C, each labeled C1, C2, C3, and C4, and Fig. 3G

24 shows conductive bands C, each labeled C1-C6, for purpose of discussion with energy

25 conditioner internal structure disclosed herein below.

26

27
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energy conditioners disclosed herein. In Figs. 3Ato 3K, "C' denotes
electrically conductive material and "D' denotes dielectric materi al

(el ectri cwmbl2gos/aesssbat i ng) . The el ectrically conductive portusesns/0066p7 may be
referred to herein as bands or outer terminals. Fig. 3A shows conductive
band C, each labeled A, C2, C3, and ¢4, and Fig. 3G shows conductive bands
C, each | abeled Cl1-C6, for purpose of discussion with energy conditioner
internal structure disclosed herein below Fig. 4A-40 each show one
arrangenment of conductive el ements of nounting structure for nounting a

simgl e one Pig. 4hai0@¢Rkhe 96¢ BirghgRARKONT adELtive ledeits oTieGmtiAL KRAGaRENT S
are also referred to as |and patterns. The nmounting surface may be a

sud f acker af;}ouatim:a pisglecne pf f@tnolVé\ﬁB]foﬁtﬁ eaerep Aerditionesy. Ehase awrnegeIcsls aEhi p.
Fig. 4 tAA ount j f ' i
CuF o O RS o A SSRE T e PR BE SR RS UK A HHE %0

Conducieislaneadandt® br sélzondidlor dhgy/e rel atively |ong sides (unnunbered) and
rel atively short sides. The relatively short sides are | abel ed 401A, 402A,

408A. Rel at Figef{x showss en arangsmantiid) ofimopntingrsopnags grugturg inetding Hs$8€ anot her
h that i ght 14 | ' | J;0f short
S0 i o el 5 AT Sl MR8 SUSERIB B fudlfor, =

Cogduc4i2; e0pathvé 8datbent 18hg ﬁd&s{ﬁlﬁmﬂaﬂBM’ed) AA2MRtivélp SR sitlve TradefBdelgont ai ns
vias 403 VI, 403V2. Vias 401 402V, and 403 VI are aligned such that a

si gl eshortrdesegaisheled 401 A 403Ae A0 ¢ Reladely vhers sidesi4BL A, 40240403 are403v2 ar e
al jgned. such .that a single line segment could inter t I
b 3 BisPE i PRt R S BT S B Coolytt RLPEE bl DB M gt o

Wil gt hssHor o @n® 1 A3 1403 BOIC @asilcehad PBUcHiAnwiYs h@1dhaotwe. t han pads 401,
403. In another alternative to arrangenent 4A, outerigads_401, 403 may have
aldi f f epeductizhapbdQeontaentipsd0Dad 4002, Corduskinpprd40peanidingeas40pY1, 403

in onv, e reqj andlar .f] ar e reqi xanpl e,
oa er A GGV AT, bR A0 IR Ehdien b AL T e BT e
| enger irtdiadtt GRA. M'Alas ROTV A U2 VhNard3Ver are bl @fed 3t dhBat Dsiagle ing @E%ﬁﬁnt 4A,
certain vias may have a di anet er | arger than the width or length of the pad

t dSwhi ednld idgrseat éhemt.t ached such that the via is not entirely contained

\lgmé%g::] 3 af he i?é’l%é?ﬁalﬁ%s t%farr%ngé)mnedn% %E’XI, \f)gdsp r%gy haﬁf%rdiﬁé(rgrrﬁp slizee’s, I%ng\écilg og Iw‘filgt‘ﬁg er nmay
17 from one another. For example, pad 402 may be shorter than pads 401, 403.
18 In another alternative to arrangement 4A, outer pads 401, 403 may have a different
19 shape than central pad 402. For example, outer pads 401, 403 may include convex central
20 regions and/or flared end regions. For example, outer pads 401, 403 may be the same length
21 as one another but shorter or longer than central pad 402.
22 In another alternative to arrangement 4A, certain vias may have a diameter larger than
23 the width or length of the pad to which they are attached such that the via is not entirely
24  contained within the footprint of a conductive pad. For example, a via diameter may be equal
25 to a width of a conductive pad, 1.5, 2, or 3 times a width of the conductive pad.
26 In another alternative to arrangement 4A, certain vias may have different
27  cross-sectional diameters from one. For example, cross-section diameters of vias connecting
28 to the central pad 402 may be 1/3, %, 1, 1.5, 2, or 3 times the cross-sectional diameter of vias
29  connecting to outer pads 401, 403.
30 In another alternative to arrangement 4A, vias 402V1, 402V2 may be spaced from one
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to a wdth of a conductive pad, 1.5, 2, or 3 tinmes a wdth of the
conductive pad. In another alternative to arrangenent 4A, certain vias nmay
have di f fwoends/B8838s- secti onal dianmeters from one. For @eKa&SR@o6/006607
cross-section dianmeters of vias connecting to the central pad 402 may be
1/3, vz, 1, 1.5, 2, or 3 tines the cross-sectional dianeter of vias
connecting to outer pads 401, 403. |h another alternative to arrangenent

4A, vi as. 402V 2V2 .may, be. spac e, tham,por |ess
(Han eRang oo RGBT s SR S BRDIR IS o Y B B bt 1 05W
493V2peierBoter408oer nati ve to arrangenent 4A, each conductive pad nay
contain one, tw, three, or nore vias. For exanple, each conductive pad

461, 402, A03nqther atemeyaioprehgrnent ¢itg caghondyciiyg pad My 4eNAEOeN V%03 nay
contai.n 2 or 3 vias.and pad 40 t aj Vi q pads 401
aid 4856%%1; R ?IS'nF(lr ?ﬁaﬁlpg"'naa%‘a‘%% ﬁ‘ééz}%n&’?}h%?f{@?h@ Iglrg}oéorgiﬁgsg% krIflgrlle anot her
alst er Rat iR ekSnple! FII9AUERAd 408 mbf EoaidD ¢¥eRyviaOindepadsI2intaydointiin case | ust

conductive vias exist in one of the foregoi n(g arrangenents. For exanpl e,
two paicalTaslexaopls, padsdit ard 402may pontaindt e end packd Yy oty 2 ngdirent  4A,

S pads ve.connected vias one . l.e:..central
oo 402 oyt RSip epangS lnalpBRgflah, MR Fadt ey BB evilith oHBIRLE pF 1O

cant AicBndRtivt Has ekRI in®hS FPHR, fofe@Bingaralg@dhdds Fayxaaplepiwo prvalldl aswvand each
outer pad 401, 403, may contain 1, 2, 3, or nore vias. |n another

al% er méthreeviap arr angenent 400A, the cross-sections of vias may not be
cjrcular, such as liptical, elon ed, ar _Lrr r. . Fl 4B- 41 show
vatious ar ﬁ@%ﬁ@?ﬁéﬁn@ﬁv‘f earléﬁ“tgglpﬁ’g[t “}158@8 ipg%spréls}ggé‘%bcgegé&% \g';ﬁ@ shows
af f angeR Hhay it 0 ForBaiipld) Gerftfal Eﬁd HOEmRAR¢bmEinVli, 253, nivae vAe dndrotiter paddel y
spaced from’one another than the spacing between vias of either pad 401 or
Py 40®1, #)gmay Grhiows vaasr Fieyeremplesenisil nad 402 inty conteircraiyies mdsasH vi as

havi ng el on delliptical .cross-sections. Fig. 4D shows arrangenent 4D of
n&.mti r@@&?‘}bfﬁo&w&@? alﬁls?#;"mﬂfsv’raﬁ- each one of pads 401, 402, 403.

Z;&) g- 4E shoywsaihePRasRERt tdHerigeRRHIY00RY (i drokstsdtRorR Y iviag newytrt bpads 401,
15 circular, such as elliptical, elongated, or irregular.
16 Figs. 4B-4L show various arrangements of the alternatives discussed above.
17 Fig. 4B shows arrangement 4B of mounting structure having vias of pad 402 more
18  widely spaced from one another than the spacing between vias of either pad 401 or pad 403.
19 Fig. 4C shows arrangement 4C of mounting structure having vias having elongated
20 elliptical cross-sections.
21 Fig. 4D shows arrangement 4D of mounting structure having a single via in each one
22 of pads 401, 402, 403.
23 Fig. 4E shows arrangement 4E of mounting structure having outer pads 401, 403
24  having one centrally located via.
25 Fig. 4F shows arrangement 4F of mounting structure having pads 401, 402, 403
26  having no vias. In this alternative, conductive lines may radiate along the surface of the
27  structure from each pad.
28 Fig. 4G shows arrangement 4G of mounting structure having pads 401, 402, 403 each

29  having three vias, each via in each pad aligned with one via in each one of the other two pads.

30 Fig. 4H shows arrangement 4H of mounting structure having a single via in each pad,
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having one centrally located via. Fig. 4F shows arrangenent 4F of nounting
structure having pads 401, 402, 403 having no vias. hi this alternative,
conduct i weol2oewm3ssay radi ate al ong the surface of the stPcwatseeos/obssom each
pad. Fig. 4G shows arrangenent 4G of nounting structure having pads 401
402, 403 each having three vias, each via in each pad aligned with one via
in each one of the other two pads. Fig. 4H shows arrangenent 4H of nounti ng

tructure havi i ngle, vi.a i il which the central pad 402
"o oot o Wkt e ot FRE BRI D [ SR amont 4001 of

mount i ng sy d ag h&d HedndbBeitA00NEr 6uAing safaédstRathte Hidng &fid] leA@B, and in
whi ch the central pad 402 connects to only one via whereas the outer pads

AGRL, 40ds 4BinA62t408parkl Wivebch thie gentral pat 40 cenneets i prlbiong yiagrhareasiths ng
structure having ree irs.of vias, and no pads. Fig. 4K shows
aﬁLanﬁ@ﬁﬁﬁ?gﬁkﬂoﬂbﬁﬂﬂﬁFﬁﬂﬁ2§??hcture havi ng outer pads 401, 403 connecti ng
tostwo vi a%%ﬂﬁ SRERE idhndRAfn 2% MGRNMERE sthectin@ Habin@ehrét Psirs &if vias, 4hd Bh1OWs

arrangenment 4L of nmounting structure having central pad 402 connecting to
one vipadand out er pads 201, 203 having no vias. Fig. 4M shows nounting

structure havi.ng cent al 4 extending fuyrther S 1, 403,

and vi as i?Fl\l/I%'e F%%anﬁﬁgn%gﬁg%z%ﬂﬂélﬂg\ﬁg“%ﬁ? al“ﬁ% oééte:}%gg%?@’ﬁﬁ?havi ng via
419 hayhRGtide k@ Feslial b gl ﬁdaemz\ebﬁnéétiﬁ%to Meseguer, larger via 410 is

nor e central%y | ocated than t'he other smaller dianmeter vias. That is, Fig.

5@ cont enplRiged fomsfarmagdmantt of thouniingstyuctyre having eentishpefl 44%s of

different dinensions from one ther.. and in which the larger vias are
r’rﬁ‘ge CORRTSHPE (O PRE K aRd PlieLP @g%?ﬁﬁgvgﬁé}og‘g}a%ondi tioner to which the

cepnect. Fipgy A4 %%néiﬁﬁﬂ% kit Ne hiwiRg 46htpaid 402 eeehdiak fipdithr 402
extending symmetrically further than pads 401, 403. Preferably, vias in

edzh pmds 405 4P amelvisymoentralpad H92.on eit her side of the center of the pad.
E ré I ?;?blpg’o‘c“iégg\_l gﬂorvgsnx%gunr%?&g S?JuctYlireaéﬁ\I ihaswilsl I 1r0i h%v%%%bﬁrgtepgiaﬁl%{%} ﬁ{anpOi nt of

14  via411. Moreover, larger via 410 is more centrally located than the other smaller diameter

15 vias. That is, Fig. 5C contemplates benefits from conductively filled or lined vias of different

16 dimensions from one another, and in which the larger vias are more centrally located relative

17  to the energy conditioner to which the connect.

18 Fig. 40 shows mounting structure 40 having central pad 402 extending symmetrically

19  further than pads 401, 403.

20 Preferably, vias in each pad are spaced symmetrically on either side of the center of

21 the pad. Preferably, the arrangement of vias is symmetric about the center point of central

22 pad202.

23 The inventors contemplate all variations of arrangements of mounting structures (pads

24 and vias combinations, sizes, and shapes) and energy conditioners mounted therein that

25  provide conductive connection between the conductive elements of the mounting structure

26  and A, B, and G master electrodes (defined herein below) internal to the energy conditioner.

27  The A, B, and G master electrodes either have regions forming part of the surface of the

28  energy conditioner or internally physically contact conductive bands (outer electrodes)

29  forming part of the surface of the energy conditioner. Thus, all variations of the conductive

30  band structures and mounting structure that provide suitable connection to the A, B, and G

14



The inventors contenplate all variations of arrangenents of nounting
structures (pads and vias conbi nations, sizes, and shapes) and energy

condi ti ongowem9Bg3ed t herein that provide conductive compgeaisces/obsshmeen the
conductive el enents of the nounting structure and A, B, and G naster

el ectrodes (defined herein below) internal to the energy conditioner. The
A, B, and G master el ectrodes either have regions formng part of the

f f th djti o | | hysi cal | t act
cohductrye Ietaley bh beriogp it dnadftivbhs FycnatacRaRuinke sl Ragon Pt he
ener gYereByHohiRidRérs léERH%hcoﬁhﬁctM%_rbiaﬁ& (RS RLtrbAR) BRPEHCSd ﬁﬂ@uﬂ%ﬁcggn ghd uct ures

and nounting structure that provide suitable connection to t A, B, and
Grast esoldgrestior odtehicivaly pasted rip Hathedrd therebyl doriduotayely benrieotimenthe s B;end enpl at e
all variations of energy conditioners cki ng. conducti ve band (outer

el ctr d’é@&erff‘?ﬁ?o@éﬁoﬁ’g% PRUYE OO _t]geoqnﬂ B8 P ESnduct i vel y pasted) to
the board tﬂ%ﬁpyomeﬁ%tegg%nqe@aﬁ%wg chhle a%on&ctﬁagm% waé&k ectrodes

to the conductive regions of the founting structure. rein, conductive
i n6 egrselden pravedjngthe coptanttodibshefilaywreafiduatténaectrade therebyguhduatieelty sol der

rovi di the contact t.0 tabs of |layers of g ster el ectrode thereby
(F:) oﬂduclfl?e%at]?giﬂ?ﬁsgﬁ? .uich&e ialéfﬁrs“éo 86‘?1’81‘_%%?‘? gJertiogfe %bstlﬁeghtgo?f?d%‘ir%‘?nsé?fect r ode.
Taps NBaRudtiRIfROSHdnANRnR sERRMUCELY Bndray E8riitRinethat &Et%@'tggaéﬁe?t ure of

an energy conditioner that extend to the upper, |ower, I 'ght side
suf f aclewenfleft treright sislersat facs ofi thelinernal/stiruc tioe d Wgiw bodyopstiofs afaoddntivee | ayer s

of .an jnterpal. strycture neans those portions of the conductive |ayers that
460 not 1285t eheh Wﬁe@#é&aﬁr}@r@ewm,@ PPRIRS § t%feicgmucgiva@yewhaéé_@éwaxtﬁ%
| 11 e @ mSLERENILE, 1cHWiTigH: BRicisTRRL B hetABiMhRNGe Al | combinations of the

mounting structure configurations for nmounting a conditioner to a surface
ahd (1) ei tHars, themientdry eorsemplatoatf dognbimdtions of the neouptiag dirdsturB, and G nast er
rfaces of .ener condi tioner ovi de suitable

egﬁctrod S s . S t(i]&é Bl _
connectd 1gys _ﬁBl_oRfm#%aﬁ 1ROTEE &G 2FUT e EEhergopgucily !ali*%tl ons of
noyel eReheMic et?](begéarA,aél,%al@ fage: Mﬁb@%ﬁ%ﬁ@%ﬁ%ﬁéﬁh@&é far @ first

conductive and nechani cal” contact, such as a sol ection, to at |east
ohg anperomde suiabdd emabdtionalfdr the Ad s td/6 rxastuat lectrodesct ed t o one side of the A
aEg B nastef el ectr.odes (f2) % second conductive _and mechani cal contact,
suth olfigv

as a sOTPRFORRATERMS, VPRSP fhenes aRd e mening fruyiduct i ve
s By o AR S Pty ok g R BB, REpIORED, ™"
18  one and more preferably all conductive bands connected to one side of the A and B master
19 electrodes, (2) a second conductive and mechanical contact, such as a solder contact, to at
20  least one and preferably all conductive bands connected to the opposite side of the A and B
21 master electrodes, and (3) a third conductive contact to at least one and preferably all bands
22 connected to both of the opposite ends of the G master electrode. The foregoing reference to

23 electrical contact includes situations where DC current is blocked, such as where a dielectric

24 cap or layer exists somewhere along a via.

25 Fig. 5A shows geometric values and dimensions for one currently preferred mounting
26 structure.
27 Fig. 5B shows geometric values and dimensions for another currently preferred

28 mounting structure.
29 It has been determined by numerical calculations that the values shown in Figs. 5A

30  and 5B provided superior decoupling when 0603 X2Y type energy conditioners are mounted
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connected to both of the opposite ends of the G nmaster el ectrode. The
foregoing reference to electrical contact includes situations where DC
current iwokbenlesglp such as where a dielectric cap or | ®gensectic®ba07
sonmewhere along a via. Fig. 5A shows geonetric val ues and di mensi ons for
one currently preferred nounting structure. Fig. 5B shows geonetric val ues
and di nensions for another currently preferred nounting structure. It has

been det erm nunerical cal culations that the val ues shown in_ Figs. 5A
and 58 Fe&ioggg)@&pt&"? ﬁpaﬁﬂé‘%f}b‘fq HheppaFitarco 8B o g datade @gy newHd t i oner s

are no d : e i jQr 8. j f,.1 to 100
A R L s e o N
0.8, OindjcatddoOexdnmpid by theflARIs, respectively, as indicated for exanple by

t he URL: i

ht ? p: %WW%W%‘S?HWP&%@%%@%@%B@@5%%%ﬂ@@@§Qé@%é@?@é@%@gﬁﬂA6443A
F7A8BGIp&48803846>0219s. 6A-6B each schematically show a conbination of a
novel energy conditioner having a certain exterior surface structure in

opér abl e | oEas.i @r6Braciosuhbmaticalyrsiolw @mbagion @Aa aboslenafgyabfidiigaient 6A of
energy, conditi oner 601 on nounting, structure 4A. Conditioner 601 had
ex{ er i BVIRER Pt Qter{Rrsyacestruchse i enerable logaiipnan meumnesEHcEre: conduct i ve

pag 401 . t 6 Qf ' ' ke | end

Pevond) of L& ¢ FepSgRaH SRERRRNoA (el bR lIoh bhBuBRAEHE S, (o

of 9 pad4 A0 Eonditinderaiil \bad bartoCdirfaee stiudtap 30f. @orlcvcbadd iof oaassloct i ve pad
The first second ends of conductive pad 402 are on opposite sides

402. , ;

o%ene?wu%‘ﬁcﬁaﬁ?‘gﬂaePa@@ condygtivhbang {od lon tonAsinceaisgngoentersheysrdmias f
hi; gld i i i nes. Fi 6B o0
oL ey e M ERngs SN, BRHEA LLOS 5 F g SBaR10NCCRRIRETERL O
602 al €4 ihan texdfar seoondsendf Efwendidtive pad £0B AThdIrtaret devendaid o€bondaatiwont act

near opposite ends of conductive pad 402. Conductive bands C4, C2 contact
r igpec? Cl/ﬁ?%ﬂf? 61 eBRRStiE Eidgohengszysenditioger 601 fiom gue apasher. MippanganesiienseC of

P81 1A BREGS RS TR ADGRYILLD oL uot e 43 showna el gnren
15 Fig. 6B shows arrangement 6B of energy conditioner 602 mounted on arrangement 40
16 of Fig. 40. Conditioner 602 also has exterior surface structure 3A. Conductive band C1, C3
17 contact near opposite ends of conductive pad 402. Conductive bands C4, C2 contact
18 respectively to conductive pads 401, 403.

19 Fig. 6C shows arrangement 6C of energy conditioner 603 mounted on mounting

20 structure 4J showing alignment of conductive bands of conditioner 603, and also solder, on
21 vias of mounting structure 47.

22 Figs. 7-12 show circuits including an energy conditioner having A, B, and G master
23 electrodes, which relate to the special properties of such conditioners. The inventors have
24 determined that connection of the G master electrode at at least two points, preferably at two
25  points on opposite sides from one another, provides significant advantages. This is in spite of
26  the fact that the G master electrode is a single conductive structure wherein location of

27  connection would not be relevant in a lumped circuit representation. Circuit diagrams rely
28  upon a lumped circuit model for accuracy of representation. In order to represent this

29 geometric requirement relating to distributed circuit design in lumped circuit figures, the

30  inventors schematically represent the energy conditioners as devices having at least 3 terminal
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vias of nounting structure 4J. Figs. 7-12 show circuits including an energy
condi tioner having A, B, and G naster el ectrodes, which relate to the

speci al pwopesdidssssoof such conditioners. The inventors Ilperasd@s@ossoned t hat
connection of the G master electrode at at |east tw points, preferably at
two points on opposite sides fromone another, provides significant
advantages. This is in spite of the fact that the G nmaster electrode is a

si ngl e, conducti,v ructure erein |locatiaon of connection ul d not be
refevé’ﬁff?ﬁnwgﬁmﬁpi%e%% iwsfﬁl@é‘@ﬁ% may @ﬁ?t%?fgmasmrg&ca %Py upon a
| wpediagitfonil hadiBdedcbds ASFHE AfLratd ﬁl%cpﬂl%%%ﬁ% %x‘ng@nen't.” THeffentdis RERS €sent

this geonetric requirenent relating to distributed circuit design 1n |unped
ci ¥ cuialsof degprmansed thitaelativelvcatians ©f He B bnd & digectodp temmamnals relative rethg\A, B,

copdi ti rs as devices having at_.least 3 term pnaldevice, with A. B, G

{ el m (AL mRpfFEeleGrae STpeliiesy ey pilect perorBiare Hids Rerey ceidiitners diia 7

adgli t | 10NfkielRE URfy Bk bedAf ISl of G0 Al BaiiBha, the same component. The

i nventors have al so detéermned th e locations of A, B, and G
el@ctrode tlefugmnailg, extbmbl teeminel AlvenductiBely aooheGisrtasiiceA nedset eleotiede,

structures, nmay affect. performance of the energy conditiqgners. Fig. 7- 12
t her ef%?eén@ﬁﬂwvﬂaﬁmﬂn@&&b‘@ XiFqraeets & ‘ihﬁs‘%m?ﬁfél odmsrtRmAl dmmaldler . hi -

Figs. condwotiveli®hhéks hofhibNRhstd F&Q H&Fl\iﬁfr%ls}fec(fﬂéyﬂ?% ﬁséﬁntfj?gsB’?-lr@St er

el ectrode, external termnal B conductively connects to the mast er

el ®&ct rendwdiresite havahg atdeast A& exBernabedniahlisyskcl acoMlentdsGa, a firkisids ofké &

e ctrode.é%ore specifically as . used in Figs. 7-12, enbodi nents_havi ng at
| Whst masgralacupAgany exiea fesminal, by cquduetivply gApnegs to g diffppt ifqRf the G he G
mpst e ahedidcadg.. and external termnal G2 conductively connects to a
different side of the G naster electrode. Figs. 7-12 each show conditi oner
700D, and exfigs.Mal2 ¢aeh shovakendétior®r 7(,, and edtefial tefingnals ApB @1, =e62.r Alles i s

represented b ortions 702, 705, and_the A and B naster el ectrodes are
¢ EBr o tastyr Pleeartes i epIs5oteby BiTspEs Miled@hiaad sy ang B mpseraioriiodes

condi td-ré’{:%'fes D24 résP@ctlﬁe l’i}?ﬁ'fétﬁ%lagelnqurh&ﬁg%i 08 PRt alqgtcggcﬁﬁo&rr ﬁﬁ,tet'ﬁgkp shield

the effects of charge b e A naster electro rom-t mast er
elect rmoakter eldriredé & spadedrbetwezaldr yots epstasld niiceelfdos dffthange blléup didthed the G
di.ng between the flat plate _elenments 703, 704 of the

A tngrfﬁgslr‘i%geﬁ%?fgg? gééﬁgagsma@rm@fi&eT@éﬂ%%&@nﬁmaﬂvqus@ateg@wé%t ically
repr eﬁ%g{éozn ?66?[ @1} tﬂé @ﬁn?%erté?&hg’dé@ﬁ%%gng L&%Eﬁ)fﬁ% f&i pfaﬂaeelénglﬂg 7&,%2% r

el ect ative to space outs
18  the A and B master electrodes. G master electrode portion 705 schematically represents

19  shielding by the G master electrode of the A and B master electrodes relative to space outside
20  conditioner 700.

21 Fig. 7 show a circuit 1 configuration for a conditioner 700 having A, B, and G master
22 celectrodes. In circuit one, external terminal A conductively connects to node AS of

23 conductive path S between a source of electrical power, SOURCE, and a load, LOAD. In

24 addition, external terminal B conductively connects to node BR of a return conductive path R
25  between LOAD and SOURCE. In addition, external G1 and G2 terminals both conductively
26  connect to a source of ground/constant potential P. Arrows above and below conductive

27  paths between SOURCE and LOAD indicate that current flows in a loop.

28 Fig. 8 shows a circuit 2 configuration wherein external terminal A is tied to node AS
29  onpath S, external terminal B is tied to node BS also on path S, external terminal G1 is tied

30  tonode GIR on path R, and external terminal G2 is tied to node G2R also on path P.
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conditioner 700. Fig. 7 show a circuit 1 configuration for a conditioner
700 having A, B, and G master electrodes. In circuit one, external term nal
A conductwoebys/osgsnect s to node AS of conductive path Spbetuse@s/oascspur ce of
el ectrical power, SOURCE, and a |oad, LOAD hi addition, external termnal B
conductively connects to node BR of a return conductive path R between LOAD
and SOURCE. In addition, external G and & term nals both conductively

t ot ource of grqundlconsta otential P.. Arrows .abov d bel ow
cohauct i ve TRacHona s SEPReE i PhoBi e teindld BRI T 856 Tn o
| app. oﬁipﬂth 8 hOMA t&nfihdl BHsltied t&ﬁ&ie‘M’é'bﬁﬁ)h@er,V@i%rﬁél_@exﬁﬁﬁﬁrG‘lai's tfe@hgn nal Ais

tied to node AS on path S, external termnal Bis tied to node BS also on
pat h Sodebtl Branapath By andhenter@hl tersninalddl isdieddoleodd G2RmopathiRR, and ext er nal

t er m nal s tied to.na &G2R also on path P.Fig. .9 .shows,a circuit 3
cohi gur at T MHLPYs A SRELT AaRLar R arer AT L i o DR TOAIR h s,
exq er %‘paﬂg&fﬂnﬁ%&teﬁlﬂ%ﬂﬁ% G?,B‘Oa&iﬁ C@%ﬁ@@ie@% Hod%ls og,%&ma' termnal d is

tied to'node GR on path R and ‘external term na I's tied to node &R no
pd&th R Fi ¢ig.10 shhwows cacyii § configutatmanfhsein @kiconl wraimel A exicdtnahoder mi nal A

is,tied to an n h S, and ternal termnals A, B, and & are tied
o/ nodBsogRe BRDY IO g Db e pd; PHETRL CEMOBIR RO RN i
exg er iath £&h ¥ BddndAoliteltd §hddOal ARGEaIWnARME €7 Raldd 2k gfe% g%e?&moﬁt sour ce

to a load, external termnal Bis tied to a node S2 on roma second
sdur ceetum path €Rd, and external terminals G and G are tied to a conmon

return path.CR, Fig. 12 shows circuit 6 configurati wher.ei n external
B nal i 12D % 8 cloRbn Eoufiugaion TierR ERTAT [aIT M U8 (23000 1o a
npde Qp 1@@4 R, Hterdde@KhAH Al idieb Tnbad sn Fih R dnERx @A khﬁ%kﬁ&i&%@zon path

S. RELATION OF I NTERNAL STRUCTURE TO ERNAL STRUCTURE OF
CONDI RreOmeRS reidgson p8h 33 general |y show structure internal to the external

sy face 3A i A- fi i f tive layers of
e Lo a1 AT i At e SR e BE e s B 575 s
that thepggrdroNDIeIdR¥RES of the A master el ectrode contact the sane
conductive band or bands as one, the conductive |ayers of the B naster

elect rode Figs. 13-33 generally show structure internal to the external surface 3A to 3K of Figs.

16  3A-3K. The configuration of conductive layers of Figs. 13-33 can be arranged relative to the
17 external surfaces 3A to 3K so that the conductive layers of the A master electrode contact the
18 same conductive band or bands as one, the conductive layers of the B master electrode

19  contact the same conductive band or bands as one, and the conductive layers of the G master
20  electrode contact the same conductive band or bands as one. Alternatively, instead of

21 conductive bands, solder applied to the sides of the conditioners may conductively contact the
22 conductive layers of the A master electrode to one another, the conductive layers of the B

23 master electrode to one another, and the conductive layers of the G master electrode to one
24 another. The same solder contacts may also contact corresponding conductive regions of the
25  mounting structures shown in Figs. 4A to 40.

26 MEANING OF "PLATE", AND INTERCONNECTOR AND IC ALTERNATIVE

27 ~ EMBODIMENTS

28 The term "plate" herein generally is used to simplify explanation by defining a

29  combination of a dielectric under layer with none, one, or more than one distinct conductive

30 overlayers. However, the relevant structure is the sequence of conductive layers separated
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contact the sane conductive band or bands as one, and the conductive |ayers
of the G master el ectrode contact the same conductive band or bands as one.
Al t er nat iwel2gos/iopssbead of conducti ve bands, sol der appl iped/useodsiesss’ des of
the conditioners may conductively contact the conductive |layers of the A
master el ectrode to one another, the conductive |ayers of the B naster

el ectrode to one another, and the conductive |ayers of the G naster

I d . . Ih | d I

cof r e BoerRC BaisRO: HericdeT sRESEeT Bratiint rol et MALEEr EChE RO TG Fi gs.
4R to es oiffs dHieleblehd KarfaceM¥at |sSNIiEREANIESS R AN al 1 safdeRbAYd VE

EVMBODI MENTS The term "pl ate" herein generally is used to'sinplify

exp| arfigfinehcanduetirfe layars francareminotier. dn didcrete dicegyecunditongndempdmyer wi t h
none, one,.. or re.than one distin onductive over |ayers. .However, the
rel ovRogispt heEstusin R ien Sty TBHIE ALY BiperaUgapiar A Ersy

di gl e%@tbﬁalﬂgltfﬁ (rng)xl'b?dluc_tﬂ;g% B e sct i iees (Xndh&i ekt !tﬁeelﬁ(é? e 8ld Rk as

plates int owing figures represents a dielectric surface: that is,

di | edeyeresl simiceré afl tempetaied suffidepde ativey thhdiekefricreecucamdue tiesied| ayer s

from one anat her, .l Lscret.e ener condi ti gner conponent enbodi pents, the
st ucjtsfﬁu‘ét ; gt g}??ch?cr@ateggl a\naﬁ%%lﬁ’ﬁrtg\gee?%’%flﬂ‘@ Iﬁg&{iﬂf Brer it BigPal  (green
meg er irdlalivil bbhRRAHIS LbW S edianay) RIrRGAH Ay B EWedbr, éﬁgaggfehts\&snﬁ&ﬁhe or the
like), firing that l‘ayered stricture at tenperatures sufficient to convert
t e diinleonngots prdesssomcmduttor struteses wold seidifierant teghniqgesyl irsbihetiwct ri ¢

erial and t.g.conver.t the conducfi.v recyrsor |ayer t.o a high relatively
mdu&om“f’yn%ﬁ&ﬁ?? 18 ﬁcgvlﬂyss: goof?} 3 GYalgRl or cpithevRiine éﬁﬁ%@ﬁ@m s
f or mednbdd shol B e PRRELE-85 a7d2s e Exf&‘ﬁ%%@%ﬂﬁﬁt‘iﬂ @ﬁé&r&ﬁum'&na%d%gée?f ent
t echni ques, including conventional |ithographic techniques, to fabricate

eblii valoangctions fouistack@blagérs dissussetharciebetow whalddn slvnweases bErgdaced By2h, 27,

2 31, and 33. lLnportantly, the conductive bands and.saol der nnecti ons
(0 sriERanorper e o el BUris fP ey e ror iyF [Euseel B8 SWBpI aced
bys an fistédileRfro 8O eldnbileY, Bretdrfly, Mosk v dvHiiRBe SRAcEETd ¥Rl UvaAY @5‘{?{%&' ng
conductive | ayers of the sane master el ectrode to one another.  Preterably,
t hbse the tab regansdofitbe 2y Be andl Gdaywed distuissediheramnt act the tab regi ons of the A

oo 2n, O atadlsolesed fere d.Pogar d oop. of Lhe TEEhan sm ol Lot on
€X¥ er NAbrpRABEIE, ds¥in iy, WHEL dkiGnal IESEITRVY stiidnlte "RYGBIYHith mounting
18  structure, and integration into circuits 1-6 that are functionally important for decoupling.
19 COMMON FEATURES OF INTERNAL STRUCTURE OF ENERGY
20 CONDITIONERS
21 A master electrode refers to the conductive layers or regions internal to an energy
22 conditioner and the structure internal to the energy conditioner physically contacting those
23 conductive layers or regions so that they form one integral conductive structure.
24 Internal structure of energy conditioners includes conductive layers or regions spaces
25 by dielectric material from other conductive layers or regions. The conductive layers or
26  regions each have tab regions that extend to an edge or periphery of the dielectric material.
27 Anedge of each tab region of each conductive layer is contacted to external surface
28  conductive structure. The external surface conductive structure may be either conductive
29  bands integral to the discrete energy conditioner or by solder employed also to mount the

30 energy conditioner internal structure to mounting structure. In energy conditioner internal
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structure, and integration into circuits 1-6 that are functionally

i nportant for decoupling. COVWON FEATURES OF | NTERNAL STRUCTURE OF ENERGY
CONDI TI ONEBSoos/0vBsgber el ectrode refers to the conducti veclragess/006607 €gi ons
internal to an energy conditioner and the structure internal to the energy
condi tioner physically contacting those conductive |ayers or regions so
that they form one integral conductive structure. Internal structure of

rgy.condi t.i oners onductive | ayers. or ns aces b

B R PR PR ShRe R et Y e Slenp S B acb e Bednauct  ve
| 32' er Sel@dtroﬁgghWtﬁ@s‘érboﬂ&Y&wE%efs‘%ﬁ'réglénstd?@beﬁéﬁlﬁf"ﬂl@@d apmedesx 8f periphery
of the dielectric material. An’edge of each tab region of each conductive

| ayer lagers emthats sidglesonduativa b may ¢andecttwidemniestéhaserconductiee ldftm oext er nal
su face con ! ﬁe structure be either conductive bands integral to the
i Scr P88 éﬁr %ﬁﬂ?t?gﬁ@Frﬂgq%V'solder enpl oyed al so to mount the energy

cosrdl ti oner Ajterh&RveR, of il MElitidiProl@ndRuiRE bﬁtms%trrsyt%m&meét Bekthafigndi ti oner
internal structures having a plurality of conductive |ayefs or reglons

de8i gnegose ddgcwfazogdu@ivs lamst @T‘regbmmﬂaldesteltdwodé ctohdwlveb'rfdl.edtarve | ayers

s.are verti.c 9 din the sg ers so that a single
cohdug]lﬂlf o/igs AHay c@?ﬂ% § t ?/ﬁteogﬁ?i‘&?tm aé’SWc?ﬁE §¥- | ayers or regions
togt her eby RELM@NBEWBE@WEENWERMES@RUWMS@F EREREH tion to

conductive bands or sol der connecting to externally exposed edges of
coﬂduc@O%@HTH¥§EBSdﬂﬂﬁé@fﬂﬂﬁﬁﬂLSﬁ&ﬁ@f&%&h®5&ﬁﬂﬁU§YGﬁﬂﬂﬂﬂ%JNERS filled or

rzglegn\s/l aSEIEI:T%I sel:EI vel con ect the sgme cgn%tvg aé F?Iz%l ONERS

AND E@ﬁ@%d%@%%e@faﬁﬂ%ﬁ@%f Q@éﬂaﬂt@d’é@§Aﬁ@@k G’Hﬁgé) hALBe it Risr nal

structures of energy conditioners show in Figs. -257 27, 29, 31, and 33
mhy re@sm@t pmfmlomnehmnes;mégmatloxswﬁrstcset Gﬂtabmfﬁ@@bm@ogse 138 @Khé N t wo

O e SRR 2RS o B8 SR0 KO AL BaLLY 3 Sl S BReil & S
(1 o g Syttt e o] L1
| 4§ er amdutieeCayensf the @hmster edetratcarom theeppapmd lower didesens shodmsin Fags. shown
io? 6 {: Ihgift fQ éiﬁfﬁf" tﬁg ﬂctﬁaa&] th'gaec)é Artlg |3Ks u].rnfe%ghegon gu%a%o‘r?iiéf tl?el 1nteeilélr(1:arl1 st(tz'l?crt]t];rleg uration

17 of energy conditioners shown in Figs. 13-25, 27, 29, 31, and 33 and external surfaces 3A to

18 3K, the conductive layers of the A and B master electrodes each have a region that extends

19  into contact with at least one conductive band (or solder, when solder is applied) of the

20 corresponding one of external surfaces 3A to 3K.

21 RELATIONSHIP BETWEEN INTERNAL STRUCTURES OF ENERGY

22 CONDITIONERS, EXTERNAL STRUCTURE OF ENERGY CONDITIONERS, AND

23 CIRCUITS 1-6

24 At least in circuits wherein the A and B master electrode are not tied to the same

25 conductive path of the circuit (circuits 1, 3, 4, and 5; see Figs. 7-12), the conductive layer or

26 layers of the A master electrode do not contact the same conductive band on external surfaces

27 3Ato 3K as the conductive layer or layers of the B master electrode.

28 At least in circuits wherein the A master electrode is not tied to the same conductive

29  path of the circuit as the G master electrode (circuits 1-6; see Figs. 7-12), the conductive layer

30  orlayers of the A master electrode do not contact the same conductive band on external
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of energy conditioners showm in Figs. 13-25, 27, 29, 31, and 33 and
external surfaces 3A to 3K, the conductive |ayers of the A and B naster

el ect r odewoaawnobssue a regi on that extends into contact peirtus2@s/obaast one
conductive band (or sol der, when solder is applied) of the corresponding
one of external surfaces 3A to 3K RELATI ONSH P BETWEEN | NTERNAL STRUCTURES
OF ENERGY CONDI TI ONERS, EXTERNAL STRUCTURE COF ENERGY CONDI TI ONERS, AND
CCRCUTS 1-6 At |east in circyits erein.the A and B naster el ectrode are
ot PEBRCED S e S e IR aF [0 of s WG EEM et (s 1. 3, 4. and
5? see Fi ggﬂ 1ehstifirchifewRGBIH YRS BURastd ¥RErSde s AVBEAST Rfthé BndcdHIBE B
el'ectrode do not contact the sanme conductive band on external surfaces 3A

t 8 3Kpath of e droituas thev@ nlastee electirodedyiergtsdi2 avko;Beeriigsef-18), dut r ode. At | east
incircujts erein the ster electrode is not tied to the.sane
cndu B B TEHRE of RER sl RO Thag Srtaribe Fme SR 1 6, see
Fisgs. of et@inal kitfacEORAYS Bk \4S thENRuQ ye! 18968 bF 1a9Ers o thefG ISt blebr &t r 0de do
ngt cgﬁteact atl%e gamﬂgonguctl?veﬁbgngeo%%gxt ea?nrgl surfaces 3A to 3K as the
conduct i ve FEaYRIRES COMEBIGN a0 VARIGUSEMNIERNAR STRAHETURESISFHIWN INcircui ts
wherein the B nmaster electrode is not tied to the sanme conductive path of

t He cﬂ@@ri]t%’%% the G master electrode (circuits 1,2 and 6; see Figs. 7-12),
t ke CondUCBﬁq%gglé_gggg sRbw kBYGHRs Wheldifa B BRI ectlogS hioHeeMPtPdiseRit act the
sanme conductTve band on external surfaces 3A to 3K as the conductive | ayer
09 | aysiss AsfusthherGnnabtdees miteeduirdenarfoluAig RESCKIDYONpIEIVARDOLS | NTERNAL

STRUCTURES SHOWN I N FIGS. 13-33. Figs. 13-33 all  sh t t i
TS, SIS 08 L0, J5:0 b SO SgeL i Seyer el
gt reglddchve1dyals 2w llﬁgstélr ecl)%glﬂ%?%o%qﬁ #1£d13.93 81V ab tp36RAENt atd T fequ' res

only extension”to an edge ectric structure. However, many of the
clenduehirueed ayreckedEorparabtoahe edgmt sfdbe sanshaomductiveHays noll 8} &3ni thel ude t ab
regions that, are narrowed or necked conpared to the region of the sane
dénductes el diglpelyic SBECHHIS acent the edge of dielectric structure. Figs.

13 16, 21, gigs 133650090 PNEG! LofRub@aAltrObe A ndiRE bREnSILRIA" 0de and
conductive [ayers of 'a B master el ectrode that each have only have one
disst i mohduciive layers of a B master electrode that each have only have one distinct tab.

16 Figs. 17, 18, 19, 24, 25, 27, 29, 31, and 33 show conductive layers of an A master

17 electrode and conductive layers of a B master electrode that each have two distinct tabs.

18 Figs. 20 shows conductive layers of an A master electrode and conductive layers of a

19 B master electrode that each have three distinct tabs.

20 Figs. 13, 16, 17, 18, 19, 20, 21, 22, 23, and 24 show plates having conductive layers
21 of A and B master electrodes that extend to portions of at least three edges of their plate.

22 Figs. 13-25, 27, 29, 31, and 33 show internal structure of novel energy conditioners.
23 Figs. 28, 30, and 32 show external structure of novel energy conditioner embodiments

24 of Figs. 27, 29, and 31, respectively;

25 Figs. 13-25, 27, 29, and 31 show plates that each have a conductive layer of an A

26  master electrode and a conductive layer of a B master electrode in the same plate.

27 Figs. 13-24 show stacks of plates that each have a conductive layer of an A master

28 electrode and a conductive layer of a B master electrode in the same plate, and wherein two
29  such plates are mirror images of one another about a line of symmetry extending vertically or

30  horizontally in the plane of the paper of each figure.

21



Figs. 17, 18, 19, 24, 25, 27, 29, 31, and 33 show conductive layers of an A
mast er el ectrode and conductive |ayers of a B master el ectrode that each
have two wD2begmesssbabs. Figs. 20 shows conductive | ayer ecofusanedosmmst er

el ectrode and conductive |ayers of a B master el ectrode that each have
three distinct tabs. Figs. 13, 16, 17, 18, 19, 20, 21, 22, 23, and 24 show
pl at es havi ng conductive |ayers of A and B master el ectrodes that extend to

f dge f 2 7, 29, 31,
P 53" S o B L AS ot beif (BrdtRn e shalicod By copfiflive dier of inek gassionss 30,
angl 321541 &Xd £6ARkoRId 1Y 4G BhaRbaRE ] e caRdbldoRes pladiqent s of

Figs. 27, 29, and 31, respectively; Figs d 31 show pl ates
t hat egaa:tm Whereinea mmxidctmtellwer bAyeA mdstarele%tmdesbleonceﬂaletethaedee@mdoﬁ conductive

Ia er o aBrras Iectrodelnth ane pI Fi show st acks of
t esU {’ﬂaﬁtlaé%ﬂ ®a %CWHHFBYF{]F‘W magipr ﬁCt%?dﬁQ ?%Pt%@‘iéetter ode and a

cosﬁductl ve #igyqh. ﬂfsh§w§trﬁ?tﬁfe§r‘cha%ﬁr?&ﬁcfe%@&khﬂfﬁl'&%s%@FenP gtaeﬁr st paes el n two

such plates are mrror I nages of one anot ut a symmetry
exd endurfgce/iarcividog] d qonductive layeoof &l Aymasterteheetrpdcarel a)donﬂhﬁm:amm obh Beach

figure. Fi 13-24_show b ( structures that each hav conductive

| aﬁer oot Fegtings Lok 1?161&@}@&8& SH@W@W@]@%@&%@C&W@ SEr A Ar

el gct nphee i dectidge ch‘?{dﬁét@veﬁgﬁr ) BS&%&Sel&;troele ah&Sonthaetivd l'agé} Fpdyctive
| ayer of an A master electrode on one plate has a region ubstanti al

0\/£érl apastértehecerodondthe first platcayel the tomluBtivalyarofeheB tuastie eh:ntracteahhhar pl at e.
w structures that inc wherein (1) a

4 sh f
(?st Sﬁ?(&’czdé’latﬁ age 3 st sphRianiiat Ager Pc%ﬁ’iéif‘ﬁs § 13%61?3%‘%5 belveRn Bt er
ei ct ridew¥lals %Wﬂié%tdoi{&udn%%{ oPbf @Gﬂin teféctrs E&LE g thﬂr@t)&h@utstﬁgond

plate al so has a surface iInclu con tlve ayer mast er
elib,ct rrogien afi sutstantinbwetlave | ayer of a B master el ectrode, the conductive

er of t electrode jn the first plate and the conductive |ayer
o the B ngﬁg%@gaﬁ@flﬁ 8aeks 234 ﬁ%gp??aﬁl@%%ﬂae%l@@huewgw Ytbst ant i al
oyger | es and has
L Eonang PR i & pitehddint BEpARR L ELIBAT dhe nu e e BbRES Pogi on
of5 subehdndtivallayey ef & Bpmaskér glectrdds, add a smgtt Iﬂata(hh&ng%wfade ih%Bldcrig Fig 22

show stryctures inc¢ludi n onl a single plate having a surface including a
ct ducctoi“a%cqvéﬂ@ferS? ?ﬁ?%@t" Pdel ectrode and a

17 Figs. 29 and 31 show structures including only a two plate each having a surface

18 including a conductive layer of an A master electrode and a conductive layer of a B master
19 electrode, and a single plate there between having a surface including a conductive layer of a
20 G master electrode.

21 Figs. 21, 22, and 23 show structures including at least one plate having a surface

22 including a conductive layer of an A master electrode, a conductive layer of a B master

23 electrode and a conductive layer of a G master electrode between the aforementioned

24 conductive layers of the A and B master electrodes.

25 Figs. 22 stacks 22E and 22G, and Fig. 23 stacks 23A, 23B, and 23C each show

26  structures including plates having a substantial region of a conductive layer of an A master
27  electrode opposing a corresponding region of a conductive layer of a B master electrode on
28 another plate having no intervening conductive layer of a G master electrode there between.
29 Figs. 22 stack 22H and Fig. 23 stack 23C show structures in which the outermost

30  conductive layers on one or both ends of the stack have a sequence of two or three conductive
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conductive layer of a B naster electrode, and a single plate having a
surface including a conductive layer of a G naster electrode. Figs. 29 and
3 1 showworuetesss i ncluding only a two pl ate each haviPog/us266006@0E

i ncluding a conductive |ayer of an A master el ectrode and a conductive

| ayer of a B master electrode, and a single plate there between having a
surface including a conductive layer of a G naster electrode. Figs. 21, 22,
and 23 show structures including at | east one plate having a surface

i nél udi®g3a conductive layer of an A master el ectrode, a conductive |ayer

of ya B mast Pirg 83 8w OH8rRARe RrchRRIUEthokEo I ANES wﬁ{:rﬁgﬁ: g);@%(@jﬁ hte?la§Gt r ode

bet ween the aforenentioned conductlve | ayers of mast er
el 8ct r stfese idelwgbng 2 2orstuatkslagd Bf anly @2 Grastem dleFirgde, 38 stjerks oP2@Mmdugd®, and

23 h t t i ncl ydi I i tanti ion of a
c o%dﬁg ! ?Fé Q&% t%g%atg%gf@ Ir;g?t’ g‘g IAQ?%%P %ﬂgg%@gﬁﬁ%f%%ﬁ? 2‘&%’%}2‘%@;68} regi on
of sa copdhsdel Xﬁgkﬁiﬁﬂy Q{Ieégg,rl?ﬁg'?&gﬁlgdﬁ% fsi L5 Q8 e nR8RE BRbrdeakfnRavi ng no

i nt erveni ng conducti ve er electrode there between. Figs.
22 6st asibs2atinlinitirdtighoutaBe seaokoRB1Ep sHdvacdt conduaiivesayen ofifie dhmister out er nost

conductj ve er.s pn one, or .both en ft st ack have sequence of two
or Tt hr HESHERds e i BT SJERS 10 BPG: g bach oees 2! Do ETBAaNEich () bst ack o
pl gt es  WREGTda érj&fﬂfeaﬁ R ?El%ctﬁ@tf% s BHabESRedddGd g‘&lh@&a%d&@@@g&%%m | ayer
of ¥ ectrog e ? u

only one master e e, t sequence of conductive |ayers follows the
pabt er porfgsp&difg plate withddt oBerlappingeann dfithei A éabkparer(§) edchichedubtiaathys eofast er

el.ectrqdes substantially qverl ap; .(3), conducti | ayers of the G master
oildct r B wppier alesadserandaio lygtaﬂﬁiﬁgé%&efgﬁ%%&s&%wpev PEREYE- (4) each
cqgrducti ve b?M@LH ﬁl]ﬂig@ﬁ*?@ bas A tabs extends to front and
bggk edges of t eg?o]??ggpon I ng }Sﬁgt@e; 55; g%ch conductive |l ayer of the B
md&t er el eclr ihddolhmging figates, patteoftsstiack shoentdisphated hokizedghsorofrtidaly in
caorrespondi ng plate w thout overl apping any. of the A tabs;_and (6) each
cdAducHiamses g’?étrmélfle SRR 18t SeFC PP BrEHRiRdly 0 VPBeR iy P%ﬁﬁ si de
edges s . F@gﬁg@u -33 In
tﬂg folg%%l%maﬁcé{q%%gres, ggﬁgﬁggé%ﬁs g%;&gl(l: gﬁ%m%ﬁ%rg%}gﬁlgﬁ%ﬁgrel zont afaﬁy or
veist i cad thy face df e prpgeoftke puresn Inheeldfioac kachipldtt of saeh wtaok ¢ sheowaxparded

hori zontally or wvertically in the .
16 rt:{gures )e{s having 1rn tile piang of the paper%algf? side LS, right side RS, upper side US, and

17 lower side LLS.

18 Fig. 13 shows stack 1300 of plates 1300A, 1300B, and 1300C. Plate 1300A includes
19 dielectric material uniformly extending to the LS, RS, US, and LLS of stack 1300.

20 Conductive layer Al designed to be part of the A master electrode and conductive layer Bl
21 designed to be part of the B master electrode reside on the surface of dielectric material of
22 plate 1300A. Conductive layers Al and B1 are separated from one another by exposed

23 dielectric surface D. Conductive layer A1 has a tab A1T extending to the entire LS, and also
24 the far left sides of the US and LLS. Conductive layer B1 has a tab B1T extending to the

25 entire RS, and also to the far right sides of the US and LLS. Conductive layer Al has a main
26  body portion A1M extending the majority of the distance from the LS to the RS on the upper
27  half ofplate 1300A. Conductive layer B1 has a main body portion B1M extending the

28  majority of the distance from the RS to the LS on the lower half of plate 1300A.

29 Plate 1300B includes dielectric material on which resides conductive layer G1.

30  Conductive layer G1 has tab G1T1 extending to a central region of the US. Conductive layer
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Each stack includes a top and a bottom spaced from one another in a
direction perpendicular to the face of the paper of the figures, hi

addi ti on,weaecks/pbmbe of each stack is shown in the figures/ssodkavisny in the
pl ane of the paper a left side LS, right side RS, upper side US, and | ower
side LLS. Fig. 13 shows stack 1300 of plates 1300A, 1300B, and 1300C. Pl ate
1300A includes dielectric material uniformy extending to the LS, RS, US,

an 300. ..Conductive | ayer. Al ed to be part of the A
ot or CUiHag FEQALT AR URR S0l 55t el GRUPCDY: Becal bt meife. b
magt er b@dl}ﬁﬁérﬁ@ﬁﬁlmét%@elpﬂbé beTsUhd aago0f dielectric material of plate

1300A. Conductive |layers Al and Bl are separated from one another by
exﬁosed di ePhitg 13(10Csmch‘ud&ecdﬁdu@medag@t ARefot thy e mAktehelscteode adondhdiiveXawndi ng

th he _ f ft d f the US and LLS. Conducti
| afer - BE TS B R iR it hinans e s A4 TR RS sCRUoARSE: 415 oRBer ar
right sy sed dfetb%tﬂé%u?ﬁge bl-%on s@cﬂ}lei’?ul ¥Gha %%te le? th%%ﬂ pPortion

Al M extending the majority of stance rom on t he
up|§er h&) dndoflsoptha far 1618 6ides oﬂhﬂlﬂIScznd\leLS a(;‘/cmduahvdﬂayeramlmm thoByTporti on Bl M

oAl P oI St D a Hpde el K sidar f Be iR ek Cand %2;«5«5'5. it
ressl desayeRIUES 4 ¥8id BHE pofio @Mdék@éd the%s! gn‘ﬁ{] ﬁ@g%ﬁ%%]& ”t@' ng to

a central region of theé US Conductlve ayer ng to a
ceft r atherRypwtheddwehimll 81 plBENIBOOAL pniiagtbre Iﬂs'er m&;aa ammb@@dpbrﬁ@m Bedn BI M
bet.ween T2.. Pl at 1300C.i n onduct i ve Iayer A2 for
tﬁ@ tgli“&lg geé]&@?‘aﬁ'é’ fb‘i]fa'iﬁl&‘fq R 163 ef ‘i%‘équ?ﬁ’éll feef lptect r ode.
Canduct syl ayers A2 and B2 are separated from one another by exposed
dielectric surface D. Conductive |layer A2 has a tab A2T extending to the
eritZi re LS, &mllédbdwmntahealtyasholwsfthe sadkesf loferd 18O0US1 2008, IBRA Ghrehic iaite | ayer

hasat to the entire RS, and alsq to the far right
=° bicibera Fetu BV e < Eason o v il pvexiapnind e o dhangdy o A2

d t e | owner
ﬁé‘f“?”o?ﬁ‘% 4 g e taheal olchfip Sl cBRERLYE Rl QfM el bUE: SE3pntllC

extsend pmglon lo€ thmpgons (yf co);ferlajnePnhfaa‘tdyl,ahe feptons ol ev«ﬁ?&ptdmcﬁmeat l&sOR0, fige UppEr

hal f of e é 14 schematjcal ly shows the stack of Iayers 1300C,
13608, p re preferably at least 60°percent of the area of the A1M

17 conductlve layer. Preferably, the GIM layer extends over lat least 40, and more preferably at

18 least 60 percent of the areas of overlap.

19 The stack of Figs. 13 and 14, once formed, may be mounted to mounting structure on
20 a PC board or interconnect, and soldered in place to complete the connections of the A, B,
21 and G master electrodes. Alternatively, the structure of Figs. 13 and 14 may be fabricated
22 with conductive bands forming a portion of the external structure thereby completing

23 formation of the A, B, and G master electrodes.

24 Figs. 13 and 14 are only exemplary of a sequence of layers forming an energy

25 conditioner using the plates 13004, 1300B, 1300C. Alternatively to the Figs. 13 and 14 stack
26  embodiment, a stack may have an integral number of repeats of the sequence 13004, 1300B,
27 1300C. Alternatively, a stack may have the sequence 1300A, 1300B, 1300C followed by
28 any integral number of repeats of either the sequence 1300B, 1300C or the sequence 13004,
29 1300B. Alternatively, one, two, or more than two 1300B plates may reside at either or both
30  ofthe top and the bottom of a stack.
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bodi es Al M and B2M have a regi on of substantial overlap, and main bodies A2
and Bl M have a region of substantial overlap, and conductive |ayer G M

ext ends owenro@/®Bg3st antial portion of the regi ons of ovecrap2odenedser abl y,
the regions of overlap occupy at |east 20, nore preferably at |east 40 and
nore preferably at | east 60 percent of the area of the Al M conductive

| ayer. Preferably, the d M| ayer extends over |at |east 40, and nore

f bl | 60 t of t . of | . Th tack of Fi )
TsTand 147 Bireel T80 shoay Aiiaibie oo cndeciba R bRt emeNeE PC boar d
or 21 Nt BLeEORRE Fherdd'ehA Y AE RSN o Q&f'zﬁ@t&eolag&@{ ﬁf £ thfdfer %&@&8&% Al%aésq t he

, B, and G nmaster electrodes. ternatively e structure o . 13 and
14 3may benduative lapdrdor B thastareibctbdde eTlrvade altermating adpasthodsrofafsehdbéy ext er nal
structure th reg}){ 1%orrpl etiﬁ% formati on of the A, B, and G naster

qu 1e Rigs.

he A d [
el dct r Bifbaote andng 43 goabogdimsnt applnte heFigt 15-20stack sabodimaniyer s
f 1 T r i t
A Per nat vel I ¢S Re RnLARE it hiin] R AT Srttitine Jolidiy il ot L
i nbegr &F andwbamoaftheraspleat s of t he sequence 1300A, 1300B, 1300C.

Al ternatively, ~a.stack y_.have the sequence 1300A, 1300B5 1300C fol |l owed
by ‘any i nt egi/gaﬂgiﬁ}ﬂf)‘g]‘ag%ﬁl&p]éats of either the sequence 1300B, 1300C or

the sequenceigl 390w Q0% of%llat@%glt@ﬁh}ég'@fﬁg&p@gﬁ 10018 Tanf 760 "Blhed WO 13008

pl ates may reside at either “or and om o
st &ck. EVeA havin@eominctivedhye Al ihaeing kb el THamdcontuepimeed Byepssed! A B,

a G ter el ectrodes erein each plate having an conductive |ayer for
aﬁgA ng’?feéPlCéP é&ﬁ‘?@ﬁ@elé‘l’fgge fas Piated inclpdey eapdpctivgrlayer Bt pkmasters| ect r ode.

The sa i i ,gs. 13

g T4 oo naRe ek oy pRI I ind 38 Giioks G TS, BELEGLEL bBITAIE (10

cd@ductachesideasgge. Pladd 1AOCrigeludds odhductive énadisdR aveB2 o6l the A dB masepf LS and
to Fig. 13. Fi 17 shows a stack

R TEEN e NECR R VTE ORI L
o MRS AUl LIRS BERR S DTN, | oy
ofl5a Gl#eHE. eTheedxistenco df exprskbd dielavricsubfacks veetidallp aligddlin @gktioklv fpités, ons
G‘116-I ’ gnl(ir eziistmglg-l(-)%’ eag}T gidgtl);‘rtdﬁei p?ates having conductive layers for the A and B electrodes,

17 enables the existence of G tabs aligned on each side of the stack to be contacted by a

18 conductive connecting material (conductive band or solder) without shorting the G tabs to the

19  AorBtabs. Inone alternative to Fig. 17, the G1 layer has only two tabs that extend to

20 either the US and LLS or the LS and RS.

21 Fig. 18 shows a stack of plates wherein the conductive layers for the A master

22 electrode each have two tabs, and those tabs are not completely aligned with one another.

23 Fig. 18 shows layer Al and A2 having tabs A1T1 and A2T1 that only partially align at the

24 left side of the US. Similarly the remaining tabs for the A and B layers have partial overlap.

25 Fig. 19 shows a stack similar to that shown in Fig. 18 except that extent of the tabs of

26 the Al, B1, A2, and B2 layers is reduced so that the exposed dielectric D extends over the

27 center of the LS and RS, and the G1 layer has four tabs two of which extend to the center of

28 the LS and RS. In one alternative to Fig. 19, the G1 layer has only two tabs that extend to

29 either the US and LLS or the LS and RS.

30 Fig. 20 shows a stack wherein the A1 layer has tabs that extend to portions of the LS,
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each side edge. Plate 1700C i ncludes conductive |ayers A2 and B2 for the A
and B master el ectrodes respectively. Tabs of the Al and A2 plated, the Bl
and B2 plwbeasod/m3gshe stack are vertically aligned. D el ectriseooswodedre i s
exposed at the center of each side of plate 1700A and 1700C. The exi stence
of exposed dielectric surfaces vertically aligned in the stack of plates,
and exi sting on each side of the plates having conductive layers for the A

bl h f G b | d h d f
ot G E5E Hop e o ARG O SR RO D L1 RSN AR DL Sg NEE Y EHF 0RO GUCL | ve
baﬁd OfnadRs G rt% tl‘}.’f’bé &?%}a’cé&%ﬂﬁﬁgtﬂg cbﬂﬁecﬁ’oﬁ@&ﬁh% (gl(fehﬁt e é?ﬁckﬁo HaPg lae}lep one

alternative l'ayer has only two at extend to
ei B heraﬁdﬂdcetsd&seanodhd_]i&yer fohexahfplawith B exftérgal stiictabo3i's fefsside kndfight! at es
wherein the conductive |ayers for the A master el ectrode each have two

ta s, Sfieconiystve bands sommerige todhpAcndiB layesgned with one another. Fig. 18
| T |1 |
St the | ot T 3E0MAS Ba N0QiRIRAAL plad M ofie A1 d0BED O Y3003 Y o B

| ager sEhxﬁmmepﬁrpﬂat@lZl@O@nﬁ apo0CE-centaih oshatise hyeﬁsa‘mkthsmiﬂ and Gomidiat shown in
Fig. exceEt t hat &%ent of the tabs of th and B2 | ayers is

re uce egigpdep sgparatet Rydjsleeicd?-ef ]@Fﬁ%OQADn@R@@rf@@‘W’é’P 1‘%}1%Aééh%té1il°1b‘iest he LS

and R C t ent er of

Tho Lo badt e tehdhe h B affe | 81ha paRmnt tPyBlert Pl R U8 S JHE T

t aBs t BEIO0 @dsd molldesocomidtidtore layee H]JSha:ndclhdleS taly Bl leeteh&ing oderRRbe eifitirg RSZthds hows a
ck wherei nt}]tig@ngél | ayer has tabs that extend to portions of the LS, US,

aA L LROTtIgPS O cadypt sy Heand hhg. Bstwee Ah@ldc%hfeé}deépom%w@ayqrrﬁb

cqapfig on the

side o a elﬂétbg%gégﬁlﬂgnkgﬂggéﬁﬁngﬁgﬁ ?&g\%ﬁggg#gqlhe Ia erllnqﬁor exanpl e

wilgh t d:tmtmdf ¢hied$ asd L.LSt Riate 31008 inefutdess]asiﬁ Ghhavingfabs G2Te aﬁd) m2aetih viee bands
A and B | ayers. 1 shows a stack 2100 i ncl udi ng

C?g? g(s:tl %o)t&?hﬁtzqgegi%ﬁoﬁé HH)CZmQ 1"1@&%38 B B3 épéétln(mﬂ&ﬁd 2100C
ted
o bRt bl Y B10A A5 100D 10 RefbicdPto AR AP00BS P DR A BT 2 L

ALY exfcemhki Gdayeveilighbdirethe icér&eﬂ.(ﬁtﬁﬂdfsrwﬂmmn& thiat ﬂlhe}la%ﬂs beﬂcheﬁfA e US and
LLS. PlLate 2100 al so includes conductive Ia&/ Bl that includes tab Bl
exPendBrigyesvas welhes G lererrabaiiser pslory Hraad & layere atejipiegrataddnisrthe fe US and

LL$. B&%‘é@?&e(ﬂod@”%ﬂ%ﬁaﬁsa&dﬁ&k %89&1%& At féa@%% 1ng1ud1ng the plate sequence
18 2100A, 2100B, 2100C, and 2100D followed or preceded by any number of repetitions of
19 either 2100C, 2100D or 2100A, 2100B; by including 2 or more of plates of the form of
20 2100B/2100D instead of single plates, and not including the central G conductive layer in
21 one, or alternating ones of the plates of the form 2100A/2100C, and including one, two, or
22 more plates of the form of 2100B/2100D at one or both ends of the stack.
23 Fig. 22 shows stacks, 22A to 22H each including additional alternative stacks of the
24 plates 2100A to 2100D. Note in particular that stacks 22A, 22B, and 22C have less than 4
25 plates; one, two, and three plates or layers, respectively.
26 Fig. 23 shows stacks 23A, 23B, and 23C which employ the same plates 2100A,
27  2100B, 2100C, 2100D as the stack of Fig. 21. However, Fig. 23's sequence differs from the
28 sequences in Figs. 21 and 22 in that there are adjacent pair 230 1of mirror image layers M, M'
29  where overlap regions of conductive surfaces for Al and B1 layers oppose one another

30  without an intervening conductive layer for the G master electrode, like layers G2 and G4 of
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that wi nds between the main body portions of Al and Bl to tabs G Tl and
GLT2 in the center of the US and LLS. Plate 2100B includes |ayer & having
t abs QTiwendos@@3IBoi n the center of the US and LLS. Pl areTAk@6006807 udes

| ayers A2, B2, and G3, and it is a mrror inmge of plate 2100A. Plate 2100D
is identical to plate 2100B. The stack 2100 has all tabs for the G| ayers
aligned in the center of the US and LLS so that the G |layers between A and

1 he G| b bel ow A and B |
"k obr et Wnt B arealhaltier VB FONBC e IEBTh ks oty s de fiekeles ar e
(oS TNtoT , , 00D
Si bl @yer iRGIHAH %93}481? @k&{cﬁcﬁﬁﬂfﬁé} PostkOfite ?I%Qe%gg. Z}“ﬁg.%rshg% 8%1}9% 100D or

fol | owed” or preceded any nu r-of repétitions

2190A, 1lagtOBM b lienadtiveliyngadk sequemeemaf ighaleasy afimbbeoffrepentsodf tRe A4O08f 2 100D
instead of single plates, and not including the central G conductive |ayer

i n‘? one¥h ¥ aé)@?e@at FensRgoBise Withor wikiopt apyde th layere hpygpgs 211151%3 epygbdikeand

i nel udi f -
bot . s &P and SR of flg. PRI WyBHER, Hort Mo QUG e faytliitontliO 1 OF
adéli t i condictaltiayeradistearsitanaldd toth] hsbaplodlassrsah SO o1 LOOR fotstihg ph

particul ar that stacks 22A, 22B, and 22C have |l ess than 4 plates; one, two,
and t mtdbe Gmesier cdgetipdgerst. respectively. Fig. 23 shows stacks 23A, 23B,

angd 23C whig t : : . D_as the
st ga]ck of Fi %Q WO%HgmﬁgigﬁE}%ﬁga@gég ﬁ%‘éﬁ%ﬁ?ﬂ%‘%gﬁﬁ%r Sﬁﬁﬁg I%g%c%glggequences
i N9 Fi gsnbadirhe@tsth 3 plaie hivdhg thesite aodrdyapstein pathe 1686 dd platainFigr1 8, nage
Iigylers M M where overlap regions of conductive surfaces for A and Bl

I

er < EppusEonHap alab hrvingdhe senductive pattesr 0l iyFigohtiadhird elafelasing or the G

t i . Ei . Ther: | at e
WAEr o ECBSREAN palant e d AURI GonPi L0, Kty Bt DSORGB P, BT 052
Al2 B, repgidnGgicnfific plavelitealie tifrdistieyishowink e platscofBPetenthgpes2dd strews pai red

layers M M. Alternatively, stack sequences may include any number of
r épeat DdH NORANYTTR spACIngs Ay £xish EbHecks sopigmplatest ethe ipventoss.  Mlsrddut any fo
t I : [ ' o4 &4 of Fig. 2100.
Plri%f e?%%ﬁ@i ?Qﬁ]g;&gd ?%ﬁ%%gggg%%r?éﬁwnﬁngﬁe %? ¥%g§lé%p]?%HM| ch conductive

| &§er s exi sFigs. @52 &are oittvstodeadrgn voidtionets inanding dondiwdiive fayefd on dity BrS
fgrrri nlﬁ part of the G master electrode exist. Fig. 24 shows a stack
coMt aj vy 2pf ApEQus xS sFustisEs shapes from the preceding enbodi ments (a

Eg? plate rﬁé' ﬁgs}fo% s?a%ﬁ%Sg%g{‘éﬁhhé/ glapeaiStO%fAnan%SZSE)&ﬁ lA%f&ppgli &%faesj-: gke in Fg.

18  plate 2500A is formed from surfaces of conductive layer A1, conductive layer B1, and

19  exposed dielectric material D. An upper surface of plate 2500B is formed from conductive
20 layer G1 and exposed dielectric material D. A1 has tabs A1T1 near the left hand end of the
21 US and A1T2 at near lower left hand end of the LLS. G1 has tabs G1T1 in the middle of the
22 US and G1T2 in the middle of the LLS. Al does not extent to the RS, and B1 does not

23 extend to the LS. Al has main body portion AIM. B1 has main body portion BIM. A1M
24 extends to a location closer to the US and RS than the LLS and LS. B1M extends to a

25 location closer to the LS and LLS than the US and RS.

26 Fig. 26 schemaﬁcally shows an energy conditioner defined by one arrangement of (1)
27  stack 25A and (2) external structure 3A of Fig. 3A. In this arrangement, tabs A1T1 and

28  A2T2 contact internal surfaces of conductive band C1, tabs G1T1 and G1T2 respectively

29  contact internal surfaces of bands C2 and C4, and tabs B1T1 and B1T2 contact internal

30 surfaces of conductive band C3.
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a second fromtop plate having the conductive pattern of G in Fig. 13, a
third plate having the conductive pattern of a plate fromFig. 19, a fourth
pl at e repveewtidosggoa di el ectric spacer region, and a fi fCchysb@ssodshke t he
third plate) showng the plates of different shapes and sizes and of

non- uni form spaci ngs may exi st in stacks contenplated by the inventors. All
such nodifications and variations of |ayers are w thin the scope

t |l ated. Figs., 25-2 f diti | udj
cohducri ve TiaperBiinafys pfetabrubet SR mie sihee Beatin Suelict 8 i g
2525 OB afdoAPAHGR AT YRR AR LOAIAGRCARONA] ASuliIREEuSU f ace of

pl ate 2500A is formed from surfaces of conductive |ayer , conductive
| ayer ®irfacapisaekpesgdcaidgionet. rTie sanealtemiati B ap@inesmnpﬁgs 3¢ 5S,(aad6f7 pl ate

A Thas ¢ abst T 47 SR e R e SSP AN 200 Bn AT S D08 il | ower
| eft hﬁ(ﬁlﬁg‘l’i’!@QS’(ﬁOﬁ hethbidBe tdk 3183 halef 19 oFla }’ef‘thré??_lfH tﬁ%t@;ﬁg ]Egg'ﬁd US and GLT2

in the mddle of the LLS. Al does not extent to t oes not
exfendopposadie thesUSandRds. mai n body portion AIM Bl has main body portion

Bl Al M e .e 0 a.location closert t he RS than the L and LS.

%Il ext end?lr:lt(g “1&‘8@&{1?335( &3?%%@‘? CRGEY R E§’nﬁﬁ%§iﬂ?%%ﬁ’ QAR A pReemsnb e lks. Fig.
26830h§£&t27@@£d®’ (25 BRI ENRARE 9K FIA I3, ONgs et Bads By Pl AP ! of
(1) stack 25A and (2) external structure 3A of Fig. 3A |

ar Pangem@ne of caalductneliand 03, BT A1 ranéBtlTmeﬂuaciahe stierhalcasfacd ofconduct ive

30 Pt ARR pand 1 B 1 T ep B IR i SR e heanuive Bend U %‘éléﬁlaﬁit Taa0s:
band G81Tncangctaitcanteatal k’lﬁfa‘%é b?éd]ﬁhct%&erﬂéﬁh e mihe eﬁeti‘%% Eorf@RAHE tthy

integration structure and the fourth conductive 1 ntegration structure form
a13i ngind B ongler electieodsaare comdutivelytteddogether sttheadgesaff thaiatls by esigiyictive

conditijo e same alternative applies to Figs. 53, 55, and 57. Fig. 27
ﬁg @Pﬁ%b‘?é& i ncl udi ng pl ates 2500A and 2700B. Plate 2700B differs from
gnp

pat e 22005 Aty LA STE A A0 408 Lo 0 S
cahdi tplamrande'aliimmwzhn}ndmuameangenent of (1) st ack 27A and (2) external
Stl% ucture 3l'ﬂ“qgoi9 sho%vs stack 2-5% 1ncf6\|d1ng P art]eds 2|35|ng a%(c)IHZth ]t3 tS’pa%k IZQEAearIsQ)allncludes

17 aanother plate 2500C having the same layered pattern as plate 2500A and on an opposite side

18 of plate 2500A relative to plate 2500B. Plate 2500C has elements A2T1, A2T2, B2T1,

19  B2T2, A2M, and B2M aligned with corresponding elements of plate 2500A. Plate 2500C has

20 conductive layers A2 and B2 having tabs aligned with corresponding tabs of plate 25004,

21 including tab A2T1, A2T2, B2T1, and B2T2. In addition, plate 2500C has AIM and B1M as

22 shown in Fig. 25.

23 Alternatively, for Fig. 29, and stack 29A, plate 2500C may be replaced by a plate

24 having a conductive pattern that is a mirror image of the conductive pattern on plate 25004,

25  the mirror defined by a vertical line passing through the center of conductive plate 2500A. In

26  this alternative, conductive tabs A1T1 and A2T2, for example, are still vertically aligned and

27 conductively connected by contacts to the inner surface of conductive band C1. However, in

28 this alternative, A1M has a substantial overlap with B2M, and A2M has a substantial overlap

29  with BIM.

30 Fig. 30 schematically shows an energy conditioner defined by one arrangement of (1)
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surface of conductive band C3, tabs A1T2 and B1T2 contact the internal
surface of conductive band C, tab ATl contacts the internal surface of
conduct i weohash9o&3p and tab GLT2 contacts the internal sorfise@®s0d6c6o7
conductive band C4. In this energy conditioner, the A and B naster

el ectrodes are conductively tied together at the edges of the tabs by
conductive bands O, C3. Figs. 29-32 are views of energy conditioners

St Fuct PO () S eTaV AT AR A TE Nk ok g SBP TS 560 ROBMFIZS008. St ack
294 al fpQerk BEIK ARSI PaRRPEREoR AL ﬁlééfé@?ﬁl{%%\’dcﬂ%n& g&tﬁ@c%n&@cxi@é Beyattern as
e of plate 25

pl ate 2500A and on an opposite si OOA relative to plate 25008B.
Pl 3t e SBEOCE.hEw exhmplen tabs AATL, anA280X, 1 482 dligneB2R@ cofiadi| thainterdl Musthdegyfed wi t h

correspondi ng .el nts of plate 2500A,. Pl ate 2500C has _conductive | ayers A2
and B2 ‘H‘é*}‘?th‘% qaﬁﬁgal&“‘ dﬂéﬁgwtﬂ‘?? %6@@3%11%?%5 veiA Yl des 2 sulstpmtial

i ngl udjynGiab JVAINE: arfePAZ ; ' i%nw- 2500C has
ATMand Bl lej)as shovvhalﬁ Fygﬁgéyb%f}?gfﬁg‘ﬁaegﬂ 9@% |gl.tﬂég€e{aand stack 29A,
pl &t e @bB@limeEty, ddditionp] deedhtivys stagks dndudeaaiepenting Goqancds ofehgihideqilated hat i s
a mrrog image of the conductive pattern_on plate 2500A, the mrror defined
by91a v%fnslf‘YeE%l&eqt‘ﬁ%ewp%§§ H@eauﬁﬂxé 169507 2ar250PBeniro0Cy @dsihgt e 2500A. In
thigs aljtssRtiyeso Uethe tabs ATl and A2T2, for exanple, are still
vertically aligned and conductively connected by contacts to the inner
suPface of Eigntllugtowsestdorsd AGhclutimgmiates 2500At dnid2500B £ Stakidv g, aldl ivtlhdss a
syhstanti al ,over ith B2M and A2M has a substantial overlap with Bl M

Fi 5 30SEeRLRkats #@Bp‘jﬂag%,gﬁe SAnelaRsEY PeltsH RS PlatseS VAAand @8 aByppppste side

affang b AGK ansi ( 23 Ut K I n
this s%%&r@go‘&t}é éﬁi foﬁ%@%duct'i@éte?éyg?ga%?&{dﬁg&iééﬁga%aﬁg%g Ble eagfi@ode are
allZgnetibs alignke wsthaokresprohdagnbibesd§ plare dSIOIA, Meclbding t4bt ARTT,UXXET2, BaT1 exdnpl e,
ths Ab%%and A2T1 are aligned and contact the internal surface of

conductt band 0 . In an alternative to stack 29A, discussed above, AIM

h bst gt 4 I ' j ith
B Ae w thCot pey CARleaR b ah el e e Rty I A A Y B 70
r dpeat stack Heqaeh@@sxtefnal stendtine 84 ¢flFag. 8. dih thid geusturf tabk dacor@sstivand

irr egu{ ar sg%uences of 2500A, 2500B, and 2500C, and the )
16 ayers of the same master electrode are aligned in the stack and contact conductive band

17 structure. For example, tabs A1T1 and A2T1 are aligned and contact the internal surface of
18 conductive band C1.

19 Alternatively, for Fig. 31, plate 2500C may be replaced by a plate having a conductive
20  pattern that is a mirror image of the conductive pattern on plate 2500A, the mirror defined by
21 a vertical line passing through the center of conductive plate 2500A. In this alternative,

22 conductive tabs A1T1 and A2T2, for example, are still vertically aligned and conductively

23 connected by contacts to the inner surface of conductive band C1. As with other

24 embodiments, additional alternatives stacks include a repeating sequences of the three plates
25 of layers of stack 29A, and irregular sequences of 2500A, 2500B, and 2500C, and the

26  alternative to 2500C noted above.

27 Fig. 33 shows stack 33 A including a sequence of plates 3300A, 33008, 3300C,

28  3300B, 3300A, 3300B, 3300C.

29 Plates 3300A each have an upper surface that consists of a surface of conductive layer

30 Al and exposed dielectric surface D. Conductive layer Al consists of tabs A1T1, A1T2, and
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alternative to 2500C noted above. Fig. 31 shows stack 31 A including plates
2500A and 2500B. Stack 31 A also includes a second plate 2500C having the
same | ayewedo@atsson as plate 2500A and on an opposite gcdasefospbade 2500A
relative to plate 2500B. Pl ate 2500C has conductive | ayers A2 and B2 havi ng
tabs aligned with correspondi ng tabs of plate 2500A, including tab A2T1,
A2T2, B2T1, and B2T2. Fi g 32 schemati caIIy shows an energy conditioner

defi ned b rra t of c 31A and (2) external structure 3A
ofe i Fi g™ ’ﬁ? VHO% WP&““@?‘)& P&Gﬁéa%&%st?raal@?ﬁ@déf TehA1dAme

MB3t er xebiRB 16 QRURhEur thd E@e@lats thﬂ?%x%hisg&? tﬂ@ﬂw% bARE 18! te'x %)a”d
structure. For exanple, are a |gne an t he

i n3 er nEbmgalysf ALEL mfdAbTQlthtardmthbéﬁd Cl. Alternatively, for Fl gh 31, pl ate
25 0C nm en ate haV|n a conductive pattern that is a
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vebt i claamody ipgrid GME. CabduitT 1 exéndstotiraniddit dithe DRt Tab §1TQ ekteads oner

su fac on ? e band . As with other enbodi ments, additional
ern g@ g‘f ‘include a repeating sequences of the three plates of

| ay ers of spaek 32688 cAh%alk LEY g;%é’i‘ éulsfﬁéllfﬁzﬂ% siftb §§ 6%5991%? ggéjlagéooc

and the alternative to 2500C n ows Sta ncl udi ng
a 8equBhend @fp%d:@dl@bc@@@ﬁﬁaceﬁao 0Bpdiz3i06 ﬁyeﬂBd)@Eias1£§Gﬂbﬁbs B300B311330RL.

h f f f
CAR ooy paon B, WheBRE Bk EDSt pit oLy Brast slecsdaL b BENT aver A
consi Séx?teﬂ?ﬁs 16 BRULhE: fthe,Ang 27 P RY TR beﬁgﬁdaé ROf 1§ Bgaﬁ/&fq %@g%&{e%&s layer Al

is part of an A master el ectrode. exten near the LS.
T Alffomdptheiais Al Gl thd All TS toveands tHeeehiSr. AVB ext ends fromtabs Al Tl and

A 2t ds, t.h Pl at 3300B each have an up surface that consists
= sur't acRdr SbAIRCR LS A A ek 5o ScRianEY aertBerser beiop o
tion :

CPJDdUCSﬂ tHE sth@ EThRiele QRS s gﬂre%eﬁgsthgtgdmlogbtﬂé’lt?ggex ¢ r%g@s B9%¥ nB&e

G Tl extends to the md of the
15 shorted to external conductive matenal, as might happen if they were otherwise uncovered.

16 ~ Alternatives to stack 33A include one or more repetitions of the sequence of plates

17 33004, 3300B, 3300C, 3300B, 3300A, 3300B, 3300C, and one or more repetitions of the

18 sequence of plates 3300A, 3300B, 3300C added to the top or the bottom of the sequence of
19 plates 33004, 3300B, 3300C, 3300B, 3300A, 3300B, 3300C.

20 Stack 33A may be assembled in a variety of external structures to provide various

21 connections. In one assembly of stack 33A and external structure 31 of Fig. 31 results in tabs
22 A1T2 of the A1 conductive layers in contact with the internal surface of band C4, tabs A1T1
23 in contact with the internal surface of band C2, tabs B1T2 in contact with the internal surface
24 of band C6, tabs B1T1 in contact with the internal surface of band C5, tabs G1T1 in contact
25 with the internal surface of the LS of band C1, and tabs G1T2 in contact with the internal

26  surface of the RS of band C3.

27 In alternatives assemblies, stack 33A is assembled with either external structure 3A or
28 3G wherein the tabs of the G conductive layer contact internal surfaces of bands C2 and C4.
29 Inthese alternatives, band C1 contacts to tabs at opposite ends of contact A conductive layer

30 thereby forming two parallel conductive paths from tab A1T1 to tab A1T2; one directly

30



the mddle of the RS. Plates 3300C each have an upper surface that consists
of a surface of conductive |ayer Bl and exposed dielectric surface D.
Conduct i weol2ayw3®Bh consi sts of tabs Bl TI, B1T2, and naipoThsdyspossh7 on BVB.
Conductive layer Bl is part of a B master electrode. Tab Bl Tl extends to
the US near the LS. Tab AlT2 extends to the LLS near the LS. AMB extends
fromboth tabs Al Tl and Al T2 towards the center. Stack 33A also shows a
di el ectric plate having no_conductive |ayers thereon at %ﬂe top of the

stlack betprren dactabs fnd the pthgrthroughthe eepngctingstighge of amdihla Sty diiguct i ve

| ayer t Y | i ght happen if
t%éy Rgﬁggggﬁgﬁﬁﬁﬁﬁﬁﬁﬁ@%@@%@%&ﬂﬂf%%?ﬂ%??@%ﬁSF%%i?@@ﬂkgﬁﬁaﬁﬁ%|ude one or

M e repet iMhednegoihg dberibe gndodiencnis 4k altemaB B GAthis JRBopS3BENoB300B,
3300A, 3300B,. 3300C, and one or nore repetitions of the sequence of plates
3300Aconerptlisciansd ety ethe follp Hingchms definrths seansraf protesiionselghince of

pl ates 3300A, 3300B, 3300C, 3300B, 3300A, 3300B, 3300C. Stack 33A may be
assenbled in a variety of external structures to provide various
connections i one assenbly of stack 33A and external structure 31 of Fig.
31 results in tabs A1T2 of the Al conductive |layers in contact with the
internal surface of band C4, tabs AITI in contact wwth the internal surface
of band C2, tabs B1T2 in contact with the internal surface of band C6, tabs
BITI in contact with the internal surface of band C5, tabs @ Tl in contact
with the internal surface of the LS of band O, and tabs A T2 in contact
with the internal surface of the RS of band C3. In alternatives assenblies,
stack 33A is assenbled with either external structure 3A or 3G wherein the
tabs of the G conductive |ayer contact internal surfaces of bands C2 and
C4. hi these alternatives, band O contacts to tabs at opposite ends of
contact A conductive |layer thereby formng two parallel conductive paths
fromtab AITI to tab A1T2; one directl ybetween the tabs and the ot her

t hrough the connecting structure of band d . Simlarly, two paralle
conductive paths are formed fromB tabs of the same B | ayer by band C3. The
f oregoi ng descri be enbodi nents and alternatives within the scope of the
novel concepts disclosed herein. The follow ng clains define the scope of
protection sought.IN THE CLAIMS 1. An internal structure of an energy

condi tioner:
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wherein said internal structure has a left side surface, a right side
surface, an upper side surface, a |lower side surface, a top side surface,
and a botworme&idssssur f ace; wherein said internal structece/UsempnI&es a
dielectric material and a conductive material; wherein surfaces of said
dielectric material and surfaces of said conductive material define said

| eft side surface, said right side surface, said upper side surface, said

| ower side surface, said top side surface, and said bottom side surface;
wher eilN BBEFIAR@Rcti ve material conprises a first A conductive |ayer and a

figst B conductiye: r 'g & & i rein said first A conductive
I a%/er and glai d f‘?ﬁr‘%g{t glcson uc %fvaélsﬁﬁlg%é’?ﬂgc}lgwg%éct rically isolated from one
andt her in sabsusididinitethsl;sirabtaredian adelt sidé surficeln fgitchiths suvfacd, ay @pperonpr i ses
at | east one first A _conductive layer first tab and a first A conductive

| ayer sfgSiribedy Ipwet vidnsuripe rdpp sidaperfacer and abotiomtide pWéceonpri ses at | east
ong first REA0dUGH Ml iflclb L3hplidR 3lediib W:3iaPafPRCURRLNS | aver mal n
on, In | uc ayer oay

body porti ere sal rst con rve mal n portion does
no¢ exhsedalt o any one of said |left side, right side, upper side, and | ower

side; wherein said first B conductive |ayer main bodé portion does not
extend to akyereinsupcesof gaifl dicleciicnateriplind syrfaees of pyd cordugtive materiabwer

si gle; i L; I i ! t ext ends
v o s i Fyil 11E40e Sheru Bl A0 lde'shbradt, GRRRHSG AR G sbbiSerkBR S
su9 f acrfaed)daidhey side seficd, Aild shidawttomnsidd suifite;B conductive |ayer first tab

extends to at |east portions of said right side surface, said upper side
st face, anvbggingaidsgaduaivganaierial gemprises afiat A condictivelager ada fstB wher ei n

saqjd f%ﬁﬁégﬁ?qgggﬂgghﬁggbgger mai n body portion extends to a region closer

t 0 sai de surtface than said |left side surface and closer to said

upper si de whirtiacaid frenA SahdlictioyBierSinde Rl EB eondntvahgecira ekafridally r st B
conductive |l ayer main body portion extends to a region closer to said |eft
silde Sieolpigd dromnane anptherin ad stsuciiesur f ace and closer to said | ower side

SHE1Ce | N0 AR RHE 95 T by Sheh b e o
15 first tab and a first A conductive layer main body portion;
16 wherein said first B conductive comprises at least one first B conductive layer first tab
17  and a first B conductive layer main body portion;
18 wherein said first A conductive layer main body portion does not extend to any one of
19 said left side, right side, upper side, and lower side;
20 wherein said first B conductive layer main body portion does not extend to any one of
21  said lefi side, right side, upper side, and lower side;
22 wherein said at least one first A conductive layer first tab extends to said left side
23 surface, said upper side surface, and said lower side surface; and
24 wherein said at least one first B conductive layer first tab extends to at least portions
25 of said right side surface, said upper side surface, and said lower side surface.
26 2. The structure of claim 1 wherein said first A conductive layer main body
27  portion extends to a region closer to said right side surface than said left side surface and
28  closer to said upper side surface than said lower side surface, and wherein said first B
29  conductive layer main body portion extends to a region closer to said left side surface than

30  said right side surface and closer to said lower side surface than said upper side surface.
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tab conprises a single tab extending across all of said left side,
extending to a left side end of said upper side surface, and extending to a
| eft si dewendosnf3ssai d | ower side surface. 4. The struct ece/ustoosloadent
lwherein said at |east one first A conductive |ayer first tab conprises at

| east two tabs. 5. The structure of claimlwherein said conductive materi al
further conprises a first G conductive layer. 6. The structure of claim1l

erein conductiye mteri further conprises a first G conductive | ayer
bds ween sabd 11 rbE HOUBIACIAVY VEyEn SEHF: LA (P8t A GORBRUUE B ey or . 7.
The Sttzfl}’c%%#frﬁe@é siﬁ};l%'tﬁB éct&ﬁlﬁﬁféd?oé%%ﬂ%‘f%&iﬁ‘l&t E‘iﬁ&,eéx'téi‘fdhfé% Lhef sinerpa bees a

first G ductive layer in a second plane parallel to said first plane,
arfd sa#id uGpacntiuttfave ahd grtendiag taa Bftsidecandtafsaid|layersidesunfabody porti on

having a regi on_opposing gt . least a portion of said first A conductjve
| ayer A ITB.I%n bo&@gﬁm‘?m%rf’afé’?‘?dm ‘ﬁ%"rr?lgéﬁldc?ﬁ ﬂ?ﬁ‘i ‘Hiefaflirﬁts/gc %EHH‘?J@@’F Sf ayer
ey N BadyhnRRlstd ANeasBrwd BBsStructure of claim1l: wherein said conductive
mat erial conprises a second A conductive layer in a second plane and a

sécond B conducftlihestrhctyerofichnimdi whareiasaid qohdmeive wieterd] furtter dompdand A

conductive | ayer and said second B conductive |ayer are electrically
ig;c:I agéﬁci?f:%%){‘%\ée Wt her in said structure; wherein said second A

copduct i ve gl ay e QERERRES B IS9RLreANBnAREI0TARRRAHES buRpliaX Tl TSt tab
g ereln gal

and a second A conductive layer nmaln body portion; second B
cAhducl conduttimednyar brpwdeaasiddirstl A asiduotiee nparand siddosdBi conduetivealpper. fi rst tab

SBhatict ve !t ayer PGSR SR BHHBBGS Ve AGriF Uit gBPeS<5R 16 d | of 1
e, 8l s ol o e iy s g0 o7 <
plX t i duas al Geondodtivex dyen chaibadyypootien lodvipea cbgioaf dppesidg asleadt agertiamanfd ri ght
Si 3de Ssgirdft%gteA cgr?ciugti\%) ﬁ%r ginga?n (l)J yf p%%t?én gnrbda S(?ritign lo? \slgé ﬁls'slt %eco% ]ggt%(ée;

14  layer main body portion.

15 8. The structure of claim 1:

16 wherein said conductive material comprises a second A conductive layer in a second

17  plane and a second B conductive layer in said second plane;

18 wherein said second A conductive layer and said second B conductive layer are

19  electrically isolated from one another in said structure;

20 wherein said second A conductive layer comprises at least one second A conductive

21 layer first tab and a second A conductive layer main body portion;

22 wherein said second B conductive layer comprises at least one second B conductive

23 layer first tab and a second B conductive layer main body portion;

24 wherein said second A conductive layer main body portion does not extend to any one

25  ofsaid left side surface, said right side surface, said upper side surface, and said lower side

26 surface;

27 wherein said second B conductive layer main body portion does not extend to any one

28  of said left side surface, said right side surface, said upper side surface, and said lower side

29 surface;

30 wherein said at least one second A conductive layer first tab extends to at least
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wherein said at | east one second A conductive |layer first tab extends to at
| eastportions of said |left side surface, said upper side surface, and said
| oner si dwoued@ssp wherein said at | east one second B eomdisednicwaschayer
first tab extends to at |east portions of said right side surface, said
upper side surface, and said | ower side surface; wherein said second A
conductive |layer main body portion extends to a region closer to said right
side surface th aid left side surface_and closer to said_| ower side

sul(rj f aé’é’“_ﬂ%rﬁ’f%}agciﬁﬂﬁ%?ur cQesald pngE side élﬁjéac\‘ihaé}deﬁaﬁ IQ&’PHS@%%‘H%GB conducti ve
| ayer MRl N DR RAlat RAsHESBURAIP o NAN Ay DR, LaaRdal B S! de
surface than said right side surface and closer to sald upper side surface
t thn gwirgodsafeaid sigliesideisdréce, sawhegpebsids sirfhct ) andtsail lowarkids surfack;ayer nai n
body portion and sgi d second conductive, layer main body portion have a
fi‘fst r egi o GFNSH, §f"%ﬂ’i’§i‘%f’° Hrelgyerteria Rrdy Bation axiendviRduseicn&losayer mai n
body Reihiuepneade sahle bdnhide AREYGHH b ROk} ve a
second rselgiq{)gn ofesubs?anti a1 Svefreﬁéag&a%é%l %gc%értﬂrgﬁsc{aulpge&g%?&ég%%#a%@%erei n
sa d cerbupper side smafaee, ald Wherdih eaid cervpd Bsemdactivierisyer Gainbodicportien | ayer, and

rein said first conductjvye.|ayer c ri.ses . a.main_bod ortion havin
a subsetxé‘?@is%a’éﬁgm Cg‘bsewotsﬁ”‘{)f&%ﬁuiea‘i%ﬁé‘fq tgg%) Saﬂé&%‘iﬁl%ﬂ“@ﬁ? ﬂg‘%éei?ﬁ@ regi on. °
103 Tk@iﬁﬂpgpgigé&rggeg{agis AAoWwhesgl fpatd first G conductive layer is in a

third plané between sal irst plane and said second plane. 11. The
stQ uct ur e ovheartlyi saidBfirshArcenductiae dhyeomdindiddy @ortinemidakidfsecdrdde® conpri ses: a

fjrst G conductive |ayer in,said fiyst plan etween said fjrst A
cBhaucend FoFig sibs

ucTPIRCVE 33T TR avpa fgsdegion obsybsipatialaysrian et saidsecend
i sol at i i i i i . sai d
(PP B lohdhcha: My Bt bAF pofBTaA bl b H o AIBANE IS Waih BUT ndilith 220 C.

plZane lsst weewnd acglors eCmbstadtid onellligt i ve | ayer and said second B conductive

| ayer and e|lectrjcally isolated in said structure frogmsaid second A
cohducti ve S#‘ayerFh%‘?r?&“‘g%‘l’ff’clo}s‘g'f'k‘ah%lW@f’]@ sqnguctrvg materiglfurther comprisesiair e of

oL 1 5 ARSI S SRIGNBC IR FO L OB 85,0 100070 C
nid n eatyorphavingamsubatantigl cvedaeithbbihadaidofnet fegpnvintiBaldakborgiatgloh.i r st regi on
ot e Ty o e tuse oialaigh 9 Wherein i fvst & conducitve laver is ma tard o0 ©

17 plane between said first plane and said second plane.

18 11.  The structure of claim 8 wherein said conductive material further comprises:

19 a first G conductive layer in said first plane between said first A conductive layer and

20  said first B conductive layer and electrically isolated in said structure from said first A

21 conductive layer and said first B conductive layer; and

22 a second G conductive layer in said second plane between said second A conductive

23 layer and said second B conductive layer and electrically isolated in said structure from said

24 second A conductive layer and said second B conductive layer.

25 12.  The structure of claim 11 wherein said conductive material further comprises a

26 second G conductive layer, and wherein said second G conductive layer comprises a main

27  body portion having a substantial overlap with both said first region and said second region.

28 13.  The structure of claim 12 wherein said first G conductive layer is in a third

29 plane between said first plane and said second plane.

30 14.  An assembly comprising said internal structure of claim 1 and an external
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pl ane between said first plane and said second plane. 14. An assenbly
conprising said internal structure of claiml1l and an external structure of
sai d enerwp 20@@a¢30oner, wherein sai d external structurectwspsdcsesvr a fir st
conductive integration region that extends along at | east one of said |eft
side surface, said upper side surface, and said | ower side surface and
contacts there at, at |east one of said at |east one first A conductive

I first tab: d d conducti.ye integration region that extends
al ﬁ[:] %’%L‘rcﬁlé%gf S%%’%Bgya@iﬁgg?’%ﬁ' e@%@léﬁﬁ%ﬁ&ﬂ@%ﬂ%ﬁﬁ%@si de surface, and
sap d | over ghdecsifReEnRBrieRMAGH fha} Q&%@ﬁta_lr(ﬁ%e{tféﬁo rb?s%lﬁé?fgbige at | east

one first B conductive layer first tab assenbly o rm 14
whr ei sures, daidnippersade sirface tand eaifl lowérasidecsnnfacd ariscoataGtsaherd ut; tat Meestloay er

i | udi nag. ducti I i bod ortion, a G conductive | ayer
:‘ln s? é%g{daaﬁf??%gg%ﬁﬁ%g%‘ﬁ%g’? _I@Pﬁréfef@ ; d_t alb, “and V\/ne_reiﬁ sla?/d ex%/er nal
stsucture fygd-hgd c&ﬁﬁ&ﬁ&’eﬁﬁﬁ:gﬁagbﬁ&%ﬁ?ﬁ&gg&?éﬂdé%}ﬁngta?waﬁt eI Eﬁgk‘%ﬁt that

[ ace of sai

extends along at |east one es nternal structore and
comt actide sunBiceahidamper Bleconthoetand sailddyeer sida sifataind dontacktherasisg idakty of

laim 15 rei i d | st ture further conprises a fourth
goﬂlle_cCEq. Sglqutea:gg‘iaéta‘{n(‘?ﬁé&gé‘gﬁ“ﬂi‘éﬁ&%ﬁ&%&al ong at rrFe:ast one _siudga sur f ace
ofgsai d intgynal Tl 815 £ CARRY 4 el s88 SntSh gt ARemef cogﬁsriﬂs Jiieql nal

structure al ong which sai conductive I ntegration regi ext ends
wher e candsetive layen irtchidingal Gatontectivetiggr atairobodygition, e Ght@actustivaagbr Grst
conductj ve | ayer second tab. 17. Th ssenmbly of claim 16 wherein at | east
0 Q‘ oftajg’eﬂn& afaq)é Fgli“f“GBﬁ?j@X Tisgeenddpl qnd fihsrein é%jg grternghstenciye dihg onduct i ve

i pi eqratd > hdiihg _ i . L or . d
R L R e R T A

a3 entdaid wierodlatmetife anti epetacts dierbat asitl Goendaétiwdugbrffirstsdb.conduct i ve

i ntegration, regiqn, said second _conductive integration region, said third
cgi_ducti ve ]ré)t egfléat"‘rsé‘?inﬁéég’&ﬁ}méﬁ&’ By seisptend sHuehts ﬁ?@g?rrﬂ%&’rﬂé?ﬁ%n

[ €81 ONoRATROARRI% M SR AN oxtbids IS AJSEIRIISIQ suftaBL B iy Fur ther

conprising a nounting structure to external structure is

mblunt edterndl stredtnresppdsinhadnagds surfact of eaid tnahsltssruofurealbyg whichresid
conductive regi.ons, a second conductive regign, and_a third conductive

r gﬁ. 0 hir G?n%avagg%ﬁm 158108 lextchfly hes of et fawsthsopshycative ipgratien 1eglonegi on

COPT | &fafacts said G conductive layer second tab.

18 17.  The assembly of claim 16 wherein at least one of said first conductive

19  integration region, said second conductive integration region, said third conductive

20  integration region, and said fourth conductive integration region are formed from solder.

21 18.  The assembly of claim 16 wherein at least one of said first conductive

22 integration region, said second conductive integration region, said third conductive

23 integration region, and said fourth conductive integration region comprise a conductive band.
24 19.  The assembly of claim 16 further comprising a mounting structure to which
25 said external structure is mounted, wherein said mounting structure consists of only a first
26  conductive regions, a second conductive region, and a third conductive region.

27 20.  The assembly of claim 19 wherein said first conductive region comprises

28 conductive material in a first via, said second conductive region comprises conductive

29  material in a second via, and said third conductive region comprises conductive material in a

30 third via.
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conductive material in a first via, said second conductive region conprises
conductive material in a second via, and said third conductive region
conpri seswoanebsgzge material in a third via.2l. A circect/usesspeniaging said
internal structure of claim1, a source, and a | oad, wherein said interna
structure is connected in said circuit in a circuit 1 configuration. 22. A
circuit conprising said internal structure of claiml1l, a source, and a

Iolrad, wherejn sajd internal ,structure is connected in said circuit in a
citcuit 2 configuFEftbiempsingsaid intamal sevspie ickgndapr sowre@falload r uct ur e
of €l &lHBrein s&d$MFGEsmRAfe f doRAGtedRELRI drciift Iga'cﬁ]&ﬁ{ P%n@iﬂfﬂ%&xur ers
connected 1n saild circult 1na circuit 3 configuration. : circuit

cchpri si ng 22ai d A nirernnamEtsingehid iatenfial stradttrelof chithilr 8 501B0¢IR0e 2 I6adsecond
source,, a.first Ian, and a second | oad, wherein said internal structure is
c ShnedYRsEEIR said dntgrmal strygiure jscopnegteddnspideiesrifn g cireit Hponfiemratignc r cui t
conpri sing »zaid A -p%jm ﬂlécsta ; ' i r first

| oad, and a secongﬁﬁga , %’"Sle el ltlglgrée?ﬁdalgn et{rﬂr?;qfcgdtléll}é?E?]%Q#saﬁggrllﬁaedét ed in
s& d ovlrecein Said intarnal stousture & coandot@linabidawiccui? fn a Airaiit T tibrifigtedtioni si ng sai d

in}ernal structure of claim1, a first source, a first |oad, and a second
| oad, wher &n sdt QTP ommIsing saddintareal sgugtre e claim Ui A fisgiseutse.racigrend n a
Cig CUighyBe GOt B4h Btnld : ﬁi‘m) CGOMRF SR gndi ti oner
havi ngS saied |r?t er n’g%n %{E Ffj%ltﬁt}?ﬁd?o clai Ar%ailﬁ a %@ﬁ%g%gﬁé&gd%ésgﬁand
wHer eicircsiaima cinduetr Hednf@uratiohur e i s nounted on sai d nounting structure;
erein saiZS rmml;gtj ng structure conprises no nore than three separate
te

conduct i ve ‘et ¢ P’éﬁ?“ltz‘g’mmsﬁﬁtqar@dnﬁnﬂ%ﬁWﬁ@reé}f claiinds p&irstsprigealint of an
eNer 9Y o403 L QR lcra%laévﬁe. tslﬁﬂpinﬁ%g? Sradti@ ?5&%@@8 El’gsa?(?'&ingiﬂ;l%rC?I%hit .
structure having a l'eft side surface, a rlgﬁ Srde Surface, an upper side
sli¥ f adegonéighmatien. si de surface, a top side surface, and a bottom side

sur face; erein said internal structure conprises a dielectric materi al
alht a condifét i v circuit comprising said internal structure of claim 1, a first source, a first

14 load, and a second load, wherein said internal structure is connected in said circuit in a circuit

15 6 configuration.

16 27.  An assembly comprising:

17 an energy conditioner having said internal structure of claim 1;

18 a mounting structure; and

19 wherein said internal structure is mounted on said mounting structure;

20 wherein said mounting structure comprises no more than three separate conductive

21 elements.

22 28. A method of making an internal structure of an energy conditioner, said

23 method comprising:

24 providing said internal structure having a left side surface, a right side surface, an
25  upper side surface, a lower side surface, a top side surface, and a bottom side surface;

26 wherein said internal structure comprises a dielectric material and a conductive

27 material;

28 wherein surfaces of said dielectric material and surfaces of said conductive material
29 define said left side surface, said right side surface, said upper side surface, said lower side

30 surface, said top side surface, and said bottom side surface;
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material; wherein surfaces of said dielectric material and surfaces of said
conductive material define said |left side surface, said right side surface,
sai d uppewonemesssnf ace, said | ower side surface, said top/ustebe/osssni ace,
and said bottom side surface;wherein said conductive material conprises a
first A conductive layer and a first B conductive layer in a first plane;
wherein said first A conductive |layer and said first B conductive |ayer are

electrically isolated fromone another, in said structure; wherein_said
fifst A condipRyad 089@11‘3%6’8 W?@é%‘”&?ﬂﬁfcéééﬁ'%gém uetiye lRyergmd adisiR | ayer
fipst doabudRd 1&et Id Shrsfpapductive layer main body portion; wherein said
first B conductive conprises at |east one first B conductive |ayer first
tab and a fwheeinBaiddistus tconductiay yemmidrsatddityt B ootdustive lagareé slesticallyf i r st A
conductive,.l.ayer main body portion does not extend to any one of said |eft
si de, 1?‘?1§tl’?flﬁ§’¥"d‘é1}eﬂ]ﬁﬂ?l”% ‘Efg?t“}fﬂﬂeﬂ ower side; wherein said first B
cogductive i 1.1 idleft
i de. i ght"gn s PR CHnBREL, BSpS iR AT p B A AR EPIeRE O
fiost fixsciohdudt ifivet A eoyrelnctiverlsyer madin bodyepuation;o said | eft side surface, said
upzer si de surf.ace, tﬁndﬁ;sai |.ower side surface; and wherein said at | east
oné first BYASHGSHM st B sonuctiys cqmprisgs atdeash gae first Breopdugdive Jayier fieshiabof  sai d
right agqu%rgmEgﬁ&cﬁ@iaﬁemgﬁrbog},g&ﬁgﬁrface, and said | ower side surface.
29. A nethod of using an internal “structure of an energy conditioner:

wher ei n saiwhéreineaiddirsisA condustiee hgar maindotly pottiensioes @ extond té ght oifd afe
surface,. ap upper, side surface, | ower side surface, a top side surface,
a:]: a s&&?ﬁﬁi‘@i’a@“sg staﬁeaﬁ’éﬁﬂw?a‘il@;i nternal structure conprises a
digl ectri ¢ RdGhisad B0 BotRREVE Rl TR 4BEY BbriiohRBLEIAE R ACER, Ble G731
dielectric material and surtaces sal d conhductive materia fine said

| €2t sdatfHlefuideadght sidwl dpper glit, siddewstwidgce, sai d upper side surface, said
I r side surface,, said top, side surface, and said bottom side surface;
W%’reei n sai YGRS ile@s dirstah conshustiyeslayerfirst tak extandsgpgaiddelysidpayer and a

fifst Brface, said upper side surface, and said lower side surface; and

15 wherein said at least one first B conductive layer first tab extends to at least portions
16  ofsaid right side surface, said upper side surface, and said lower side surface.

17 29. A method of using an internal structure of an energy conditioner:

18 wherein said internal structure has a left side surface, a right side surface, an upper
19 side surface, a lower side surface, a top side surface, and a bottom side surface;

20 wherein said internal structure comprises a dielectric material and a conductive

21 material;

22 wherein surfaces of said dielectric material and surfaces of said conductive material
23 define said left side surface, said right side surface, said upper side surface, said lower side
24 surface, said top side surface, and said bottom side surface;

25 wherein said conductive material comprises a first A conductive layer and a first B
26  conductive layer in a first plane;

27 wherein said first A conductive layer and said first B conductive layer are electrically
28  isolated from one another in said structure;

29 wherein said first A conductive layer comprises at least one first A conductive layer

30  first tab and a first A conductive layer main body portion;
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conductive layer in a first plane; wherein said first A conductive |ayer
and said first B conductive |ayer are electrically isolated from one

anot her iwoasahosgspuct ure; wherein said first A conduct iPee/Usaywenoeonpri ses
at |east one first A conductive layer first tab and a first A conductive

| ayer main body portion;wherein said first B conductive conprises at |east
one first B conductive layer first tab and a first B conductive |ayer nmain
body portion; wherein said first A conductive |ayer main body portion does

not ~ ext end Vthsreanyaie fest & canduetivegompsisereat lgashpne [isH copdistive yarelirshish | ower
ifde; ' J 0 i ; i e | in bod ti d t
o endHE D Slobvd e FARBOLL RGBT TR Y PO e and T over

side; wher eilerdabad dirst! e asdduotiee Tay¢rshaiAbodyplercibn deed iy extehd tesdnytoab ofxt ends
to said |eft, side surface, said upper_ side surface, and said | ower side
sut 1 aceid gl gidgiaght sidesuingr side avddewessides i rst B conductive | ayer first tab

exiends to . I 'ggﬁ i -] i f i reside

sﬁgr face, ar@{ eg%?%ﬁfiéﬂv\grﬁ !él eC@‘]l;frlﬁgégg?a{lgﬁgaysgérggrﬁgﬁ?o@?g%tﬁ%(ﬁog%n&gﬁ ggﬁnecti ng
sa d isaiddefdaidesight side) wpenside,cinddowér.sid). An assenbly conprising: an energy
condi tioner having an internal structure including conponents of A B, and

GTmster el"d¥rsibaad at keas oag festrbromduciive lavardire teomisendsita gaid drfbiside i ve
regi O%t%&?gaiggﬁg%ﬂ%{de\éﬁhx?égﬁg%& 1&9&?@%@%{%@%&% he A master electrode to

one anot her, nents o master e rode to one another, and

cahponent s wiferdiheaiGatkattemnedira®@ cadactie loye fasioihedtends toratleidt partidhs uct ur e;
and wherein said internal structure is nounted on said nmounting structure;
wHEr ei 9 saidirighhgide surfagecad wngr side siréics: andspiddawgr side syrfce;c@@dduct i ve regi on,

ajpecond cangueld NEesaghan: -ARd.md Bid hieandushinsaregian: and wherein said
A master electrode contac sal rst conductive region, said B master
elzctrode @ont acAisassanblyseagdingonductive region, and said G naster
el ectrode contacts said third conductive region.

13 an energy conditioner having an internal structure including components of A, B, and

14 G master electrodes, and an external structure comprising conductive regions that

15 conductively connect components of the A master electrode to one another, components of

16 the B master electrode to one another, and components of the G master electrode to one

17 another;

18 a mounting structure; and
19 wherein said internal structure is mounted on said mounting structure;
20 wherein said mounting structure consists of only a first conductive region, a second

21 conductive region, and a third conductive region;

22 and wherein said A master electrode contacts said first conductive region, said B

23 master electrode contacts said second conductive region, and said G master electrode contacts
24 said third conductive region.

25 31.  The assembly of claim 30 wherein said G master electrode includes a first G
26 conductive integration region that and a second G conductive integration region spatially

27 separated and not contacting said first G conductive integration region, wherein both said a
28 first G conductive integration region and said second G conductive integration region contact
29 said third conductive region.

30 32. Anmethod of making an assembly comprising:
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31. The assenbly of claim30 wherein said G master el ectrode includes a
first G conductive integration region that and a second G conductive
i nt egr at iwo 20@giogssospati al |y separated and not contacti pgTasbebefonsest G
conductive integration region, wherein both said a first G conductive
integration region and said second G conductive integration region contact
said third conductive region. 32. An nethod of maki ng an assenbl y
c npri si ng: él di ng an enecggg glndl tioner havi ngléa t er nal struct ure

| udi ng ARSnEFEY fongtongr hayingaa inipral e ludigrompongets phal
StZ UCtAINS a‘ﬁ@@ﬁfaﬁbf‘&e&ﬂﬂgy%ﬂ!ﬁeﬁt% a'f’gl‘?uchn@tcoxﬁgﬂﬂﬂgEbﬁcﬁ%ﬁv&%ﬁfbﬁﬁ at
conmponent’s of the A naster el ectrode to one an conponefits of the B
mest ercoadmltvekycbenn@t ouimptmmtsmfrthe Ambsocnrjrotredd (& obk ahbtheiCcompomintsadfect r ode
to ne. ot h ?r; %r i di rx‘n% unt| ng structyre; and nounting said internal
st‘}“ uct]ﬁ‘? #ried Slagirgds o o gnethe @P@F@nPWQYS&fﬁh%@lnéPSFﬁSﬁWPV%e ©t9gct ur e
consi Sah&h@f only a first conductive region, a second conductive region, and
a third conductive region; and wherein sai d A master el ectrode contacts
sdid first mowdmgtanmmmlaglstmctu&aamdB mast er el ectrode contacts said second
opductlve regi on, gnd sajd G master, el ectrode contacts said third

cohduct i ve PRHitEE saigdntemalsirychye gp S@ém@maﬁga%@m y, said assenbly

CQyTpri si ng: i re | udi ng

comonent & oS HI MG RAL ADoK Do) o koMo T el 1 e

c dhpr icondurtive neiat, iaue a gl amdutihatregionduct | veI y connect conponents of the A
ter el ectré{an(?Y to Qn%et%not h% conponents _qof the B master electrode to

one anot her®® rein s Aemasierstleqirpde eonfacts ed Erst copdigtive riMe sEAS her : a

npuNt i Rek&Helddabal &ntﬁ'fkdsa%&rc%cp hgn\;emeglbﬂaalndss irdL@MSl%r LR M&éncto(ﬁglc%n sai d

mounting structure; wherein said nounting Structure consists of on

f12% st Saidrthindbbmhlctiegieg'mn.a second conductive region, and a third conductl ve

i on; wher ei n _sai d A naster Eial ectrode contacts said first conductive
lggl on, sal - A method of using an assembly, said assembly comprising:

14 an energy conditioner having an internal structure including components of A, B, and
15 G master electrodes, and an external structure comprising conductive regions that

16 conductively connect components of the A master electrode to one another, components of
17 the B master electrode to one another, and components of the G master electrode to one

18 another;

19 a mounting structure; and
20 wherein said internal structure is mounted on said mounting structure;
21 wherein said mounting structure consists of only a first conductive region, a second

22 conductive region, and a third conductive region;

23 and wherein said A master electrode contacts said first conductive region, said B

24 master electrode contacts said second conductive region, and said G master electrode contacts
25 said third conductive region; and

26 said method comprising connecting said energy conditioner mounted on said

27  mounting structure in a circuit.

28 34.  An internal structure of an energy conditioner:

29 wherein said internal structure has a left side surface, a right side surface, an upper

30 side surface, a lower side surface, a top side surface, and a bottom side surface;
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master el ectrode contacts said second conductive region, and said G nmaster
el ectrode contacts said third conductive region; and said nmethod conprising
connect i ngoaiehessser gy condi ti oner nounted on sai d nountcmgssdoswedeur e in a
circuit. 34. An internal structure of an energy conditioner: wherein said
internal structure has a left side surface, a right side surface, an upper
side surface, a lower side surface, a top side surface, and a bottom side
sur.face; wherein,said internal structure conprises a dielectric material and
a donduct i v&DREieadinteryl shustHreompIsesa dieleshicanetpeslaad picondiptiagi al  and
supf acggiephj-sai d conductive material define said |eft side surface, said
right side Surface, said upper side surface, said | ower side surface, said
top si de suwhee svafadessefisdidhli¢leciric siatkeias biid agRicedranil dondadttleaoaetigt i ve
materi al. conpri ses a stack of at .| east seven conductive layers in_the
f oft omﬁ?"rf&e&f‘n@e‘t‘v‘ﬁ@rd&ﬁllﬁfw, ﬁ%f? Hght itk susface, said uppeyrsidagurtaceysaid leyer sidgd B1;
wher ei j e ; irst tab that extends to said
up[g)er gs{}rgage’ggﬁtgggm%§g{rﬂéséé?ﬂﬁé§?&goﬁ%gﬂgéﬁruff%gé and an A2 tab that extends
to6sai d | owehesimmidemidactevenratrisiaothprieésa sidtefavlhaceyendabadtiveaashs G
co ducti}/le |f;l r has g d first tab that extends to said left side surface
aghe fglloawing order Bppdop ¢ koftom: A el Rl &1 drs GdeanddBl; and wherein each
Bl gconduct i - L t aj er. side
suig face nea?(’ﬁgﬂg%&r% ]f1 Ejﬁtsc ogllch?etwfse&é)?%glcl%saagln‘épgﬁség%t@%de?‘ﬁegjtas gox%ag% T 81d§ aid
| ofder sirfhee searfsaiddeftside sediod ahil ghtAStabl €has gt tbadao s@d lowhssidd swhteh&@rof claim
3% V\here(wﬁ:%v\@ere' n Al tabs of Al conductive |ayers have a vertical overlap
wiPh off ' Het%Gher ein A2 tabs of Al conductive | ayers have a verti.cal
overlap wt : i ive 4 ayers have a
vg(r?ti cal ovgpfyggl %@ft??igc;(\)gd%mn%%ﬁ%}r%;r Ry ate(rajgilqrr?P%B %%%%g{ég#scgl Salgiolﬁgty%{ei ve | ayers
haZe aswface modbh Gavet thapextbrids to ssid aight dias surbldeneirnafd tabs of @ conductive
Ig\%ers have vertical ov with one another; and wherein & tabs of G
o
1

rlap ; .
duct i ve VasrsearhPpd canduative dayer basey B hfrshiabihasreatead®tonssid upper side
4  surface near said right side surface and a B2 tab that extends to said lower side surface near

15 said right side surface.

16 35.  The structure of claim 34 wherein:

17 wherein Al tabs of Al conductive layers have a vertical overlap with one another;

18 wherein A2 tabs of Al conductive layers have a vertical overlap with one another;

19 wherein Bl tabs of B1 conductive layers have a vertical overlap with one another;

20 wherein B2 tabs of B1 conductive layers have a vertical overlap with one another;

21 wherein G1 tabs of G1 conductive layers have a vertical overlap with one another; and
22 wherein G2 tabs of G1 conductive layers have a vertical overlap with one another.

23 36.  The structure of claim 34 wherein said structure further comprises at least one
24 additional G1 layer inserted within said stack of said seven conductive layers.

25 37.  The structure of claim 34 further comprising:

26 a first conductive integration region contacting all A1 tabs;

27 a second conductive integration region contacting all A2 tabs;

28 a third conductive integration region contacting all B1 tabs;

29 a fourth conductive integration region contacting all B2 tabs;

30 a fifth conductive integration region contacting all G1 tabs; and
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36. The structure of claim34 wherein said structure further conprises at
| east one additional @ l|ayer inserted within said stack of said seven
conduct i weol2006819383037. The structure of claim 34 furthercTaspote®ossg? a
first conductive integration region contacting all A tabs; a second
conductive integration region contacting all A2 tabs; a third conductive
integration region contacting all Bl tabs; a fourth conductive integration

regi on contactin ||. B2 tabs; a fifth cond jve integration region

cglgt acting aaﬁ“fthégn&%?ﬂ%[? IRy IogiRn CORACHIS axli]gé# Fﬁ%égr ation regi on contacting
ali @& tabsg 38. firGihif CthyfrishPPri sing: an energy conditioner, a first
source, and a first |oad; wherein said energy conditioner conprises an A
mest er el ecnrendegy canditinest efirseb@uta, ankka fimtdoasdl; G mast er el ectrode; and
wherein said ci.rcuit has a gircuit 3 .configuratiaon. 39. circuit

Cohpri o1 na el RE RS oo comirires iy ol Secumiene BabLSur ce, a i rst
lofd, aretode, 388AN hQdd c1eh6d&iAgsai d energy conditioner conprises an A
master el ectrode, a B master electrode, and a G naster el ectrode; and

wher ei n saiwheré¢incaidicitenis has aciranitix cohfigonfibgur ati on. 40. A circuit

co,}’rprisi ng:,.an e erg&/. conditioner, a first source, a first load, and a
setond | oad? whet SIFHESRBPIISNG gy conditioner conprises an A naster
elgctrode, aﬁeﬁe@%oﬁ&iﬁ@h&% fl{%ggour@é]q sBcoid TBEE 2 ﬁlls%ta&,oagﬁ;a Rpshdbgy.ei n said
circuit has a citcuit 5 configuration. 41. circult conprising: anfi energy
ccdhdi t i onerwhezeihisaigtensipyconditiandricompribaad, A andicaclsaemieda Baaskterwher ei n sai d
eper gy c?ﬁggiti 8ne(1é co r'ises an A nmaster electrode, a B naster el ectrode,

ahl a *ECHede-nd 3@ dpItd S1ectRds WAdr ei n said circuit has a circuit 6

copfi gur at iybrein said circuit has a circuit 4 configuration.

12 40. A circuit comprising:
13 an energy conditioner, a first source, a first load, and a second load;
14 wherein said energy conditioner comprises an A master electrode, a B master

15 electrode, and a G master electrode; and

16 wherein said circuit has a circuit 5 configuration.

17 41. A circuit comprising:

18 an energy conditioner, a first source, a first load, and a second load;

19 wherein said energy conditioner comprises an A master electrode, a B master

20 electrode, and a G master electrode; and

21 wherein said circuit has a circuit 6 configuration.

22
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