ELECTRI CAL PLUG" CONNECTCR - _ FI'ELD OF THE | NVI E he
invention rclatcs to an el ectrical  plug connector for telec f™Yei on and
data transfer applications, the plug including RJ contacts disposed in a
housi ng and i nsul ati on di spl acenent contacts and contact strips connected
to the insulation displacenent contacts. BACKGROUND OF THE

| NVENTION A plug connector of the type referred to hereinbeforc is known
inthe art fromEP 0,445,376 AL (sec also U S. Pat. No. 5,074,804). The

pl ug connector includes a housing with a receiving chanber for the plug, a
first set of contacts in insulation displacenent technology, and a second
set of contacts (RJ contacts) cCOMR@ITWIIELEGERIC FEiMSet and nmade of
clongated contact strips inserted into grooves of thc upper housing portion
and guided closely to each other and in parallel right into the receiving
chanber, wherein to the plug (RJ plug) can be inserted. The shielding of

hi gh frequency (h.f.) cables i BAURGROURD OB THRBINWENTIONt he cahi e shield of
the h.f. cable to another, additional contact. This additional contact

prevents a conpact construction of the plug con- nector. SUMVARY
AND OBJECTS OF ‘THE ' INVENTION It is therefore the

obj ect of st he FRuedHhORviRioh™rove an el ectrical plug connector of the type
referred to herelinbefore such that a shielding of h.f. cables integrated in

‘the plug conncctor ig SRARIACTIMN fo compiB! bl SlBCald WA lpaficufifly to

el ectrical plug connector ecormmuni catron an ata transfer

appl 1 cat 100, | el 455070801 o Sy U038 v BB 0
Lgitjggt i |02 ?L?ﬁqleﬁgcrgtgggqtpa%ﬁ)gg%fﬁwior shielding a h.f. cable, a shi el_ czi
connector, by neans of mh{ch the cable shield of the h.f
10 Description of the Related Art
With the shrinkage of the feature size of very large integrated circuits (VLSIs), it is
e necessary and inevitable to introduce a three-dimensional capacitor structure (e.g. stacked
or trench structure), for advanced dynamic random access memories (DRAMs). However,
further shrinkage requires very complex structures. In order to make the process simple,
15 high dielectrics, which provide sufficient storage charge to prevent soft errors without use
of complicated capacitor structure, have been studied extensively. It is to be noted that the
high dielectrics must possess a satisfactory leakage current for practical use.
With a relatively high dielectric constant (20-25), an excellent step coverage, and a
rather low leakage current after post-deposition annealing treatment, tantalum pentaoxide
20 (Ta,0;) films, made from chemical vapbr deposited tantalum pentaoxide (CVD Ta,0; ), are

one of the most common dielectric films. Schematic cross-sectional views of the structures



cabl ¢ can be¢onriéct ed to ground poteéntial’" of can be conducted on, and
that the contact between the shield contact and the cablc shield is
establ i shed by neans of a clanp connection. By application, according to
the invention, of a shield contact, the shielding cable of a h.f. cable can
safety be connceted to the shield contact, by neans of a squeeze
connection, and can be connected, ovez-the internediate ground wire
contact, to ground potential or can be conducted on. The shield contact
preferably has at |east two |ateral brackets and a rear wall serving for
attachnment of the shield contact at the plug connector, at the sane tine
conductively connecting the internediate ground wire contact to the shield

contact. The int r iate earth re caont nten or, contactin

"t ermedi ate e P‘@sw‘ghﬂ“%j‘é °°ransg}e @%ﬁlﬁptff’é MERCER, |- Broale 40 ek
whi ch hooks rcs er aj rqun re. The
i ntermedi ate ea‘Jri ‘%ea%&tt‘a p1°8 d’@b’\a&? &5 R K i) bottom
el enents, in partlcul ar. barbs vvebs fIan es and rear, walls serving f
attachrent at tHectioiegOR&pRIthe Ta.Orislestric dilm, 2 Higniypy nifride @T'ét)@v%lpwrfum thdy
so that the pl conncc- tor has an el ectrical conductive encl osure,
whereby the i np@ehweynb@pn)@etrpdteh%fonntdbmmt@emw& flanges is as | ow as
_possi bl e. The various features of novelty which characterize the

i nvention &rc poi nt dkecontly, thierelis p growiing interdst ip titaniunh diogide (TiO,)derauseof itsthighed
formng a part of this disclosure. For a better understanding of the

i nvention, its diplectet congtanti(38r108) da Fagmtl thpstmicfurecofdly apicitontvith iasinglelFiOj fikn
uses, reference is made to the acconpanyi ng drawi ngs and descriptive matter
in which a prefmtedas ldsshovnreSimilaf totthesingly a0, ditléctid fillm,) gier HHOg dielectric film is
BRI EF DESCRI PTION OF THE DRAWNGS I n the draw ngs: FIG1 is an expl oded

perspective Vi efynfiéd én the Bt ATUIy-St éctidde, ai@With b TiN BRd Al dledifo@éohop: - Pat .
No. 5,074,804; and FIG 2 is an assenbl ed pl ug connector according to

FIG 1, with a shielthecqphdehcedptd it drél 6f ihB hbadeCsifg1e ditlecid Blms is graphically
- 3- ., contact, in an expl oded view, with the h.f. - cable to be term nated

and a squggzi ngﬂl’ixk%daﬁqqﬁdtt NBué & &@%ﬂcﬁ‘fﬁé}kf @idiectric febhstaht !ir§tlf'é"f19nhﬁﬁ @50he

view of the internediate ground wre contact
SRS PO O Mooty cpuioPRRE BECER U F ML, t&z%%%“%%ﬂ%‘%tw
Pat. No. 5.074, §fid ﬂ'hﬁ A. However, referring to Fig.2a, Fig.2b, Fig.6a, and Fig.6b, the leakage current
of film I is the largest, and is the smallest in film A. The larger leakage current in film I is
due to the lower energy band gap of the TiO, film (3eV to 4eV for TiO,, and 4eV to 5eV
15 for Ta,0;) and to the film’s microstructure, which will be discussed further hereinafter. In
addition, the breakdown voltage distribution is shown in Fig.3. Film A can sustain a

higher voltage than film L.

SUMMARY OF THE INVENTION
20 It is therefore an object of the invention to provide a dielectric film with a higher

dielectric constant, and thus, with a higher magnitude of capacitance.



Her eby i ncorporated by ref érénce); " according to FIG 1, conprises a nol ded
housi ng havi ng an upper or IDC portion 10 and a | ower- or RJ portion 11. The
upper portion 10 has opposed; substantially rectangular side walls 14, 15,
each provided with a through-opening 16 for latching with wedge-type
projections 43 of the |Iower portion 11. On the upper side of the upper
portion 10, close to each side wall 14- 15, extend two rows of column-type
extensions 18 form ng cl anpi ng el enents, between which slots 20 are forned
and receive -as will be described below electri- cally conductive
connection elenents 80 with integrally fonned, angled, flat fool sections
85. The front-side end wall 22 of the upper portion 10 is provided with a
row of parallel grooves 24, being in connection with simlar grooves 26
formed in the | owerlt i further abjest ofhe ovensiop;te proyige aphilertg filny with 2 satedactory
ext ends cl oselly up to a lower part of slots 20 defined by the colum-type
ext ensi ons 18. lealkpage pyreant and allewerkreakdpyn yqitaggr t her conpri ses, opposed,

nol ded-in and angl ed, flange-type side portions 28, 29, each formng a
channel 30. At the Dphiave thesaohjects and advantagess ped inpoearilange withithe pwpase 9éthe
with integrated hooks 34 formng clanping elenments for electrical

conduct ors. ifientiopy\ves empndicidand bioadly qeseribied didrein, the iaventibs isudirécted| tpwhida ta
.end section 40 having opposed side walls 42, the outside surfaces of which
are provi.ged wdnipositel dielecyisefilm, epmptising s phdsphans dbped polpsilicondettom eedtfodsi de
wal | 42 are provided inwardly directed flanges 44. A front end or socket
section 45 of Rid kiRwasl rﬁ@fdhﬁ&ﬂs%lérfbrﬁﬁh%dﬁﬁmemmt JSFC! for Mt 60! Séconds for the

hol | ow space 50 for receiving a plug, such as a plug disposed at the tail

of a cord com sél’ieég?% g#@gf&%ﬂ%n%hoﬂr elSotfoBEP YA SHrst! ﬁﬁtﬁiuﬂ?berﬁ?ﬁé&{eigayg Rs€

to the first e

approxi mately } [ t 2 POrd | I |y
o Sposed. upt i Smtd Sp AL bispftrus il QAHER bdedh ol By 10 JEGEIRERRA
front, a plane_wall, 58. uprd ghtly. extending in a height: of approxinatel
Lher hei gne. of AR deii . b i bF Aoaithe'll SpRiOfa ShygBP B AT Tt
proj ecti portions .60 of .each of the side walls 42. Th | ower portion may
Pecei ve 40T oGiPRoE ot 5B A tha B, Gualin) Beaaiie et By J0R dessRR Sheaitrs
*#9nd held in position by the flanges 44, The c]osure_ cover 70 may be

di spl aced bet Y#ROR dsposefiant from 2 wReiuEi of teira-ispRreRd-tiapate Jad oxYemogasa cdeteeond: o
t he hol | ow space 50, and a_position, wherein the hollow space 50 is open.
A spring 72 i stagtalye pentaqyide laver éy formedonctyg Haniuppdioxide kyere rAftes the deppsitien of
it towards the cl osed position. The set of eight elcctrical connection
el ements 80 extheregmppsitecdielpairic film, sapid thermal mitroyp pride panealingnis perfonnedad 80°C: he

col um-type extensions 18. Each of the connection el enents
for about 60 seconds. A titanium nitride and aluminum top electrode is formed by reactive

15 sputtering.

It is to be understood that both the foregoing general description and the following
detailed description are exemplary and explanatory only and are not restrictive of the
invention, as claimed.

20
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80 is provided wi'th an insul ation di'Spl'acériént contact elenment 81 having a '
fork-type shape and defining a rela- tively narrow contact slot 82
termnating in a wide insertion section 83. The arrangenent is adapted such
that, when inserting an electrically insulated conductor into the inser-
tion section 83, and when pressing the conductor into the narrow contact
slot 82, the insulation of the conducygor will automatically be cut-in, so
that a contact between the central core of the conductor and the materi al

of the connection element 80 will be established. The insulation

di spl acenent contact elenents 81 are substantially flat and are di sposed at
an angle of approximately 45[err] to a line through the colum- type

‘extensions 18, i.e. at 45 to the plane of each slot 20. Each connection
el ement 80 is, further, provBRIBF DESCRIPTIONORESE DRAWINGYei ng integrally
formed wth the insulation displacenent contact el enents 81. A second set

of connection el em@%c&%pﬁgﬁﬁg dfaRimgs! WHicKP hre@h@fori@indml chRaHEs pie of theese
contact tongues am each welded to the foot sections 85. An el ongaFed

contact strip BcifediBRiBubifalALaRkLIRRH: BE theliftellish A togdiRer ORI A€ desthiblifls 93

are adapted such that they extend in parallel to each other. The contact

strips 93 terrg : LD . hol e 50 for the RJ plugs
of tern nal dreg\?ﬁ%tetg?ﬂﬁalﬁﬁh&%?@a? o%m?hﬁéﬁé%ﬁ\ggwg’connector 25

descri bed.i n detailg.in. Fl. .havi el 1 d_an .

i nt er medi gt e groun ! ?é l(g:sgr?Jfo gg'ggcgf“?al\{lr\'&g'd%ﬁ \falﬁgﬁs: gpﬁcgt%%sa\%&h Smgfét?f' ‘2 cgpppsite

shown with a s ée%i ﬁ@?rj ng 23. The shield contact 1 is forned as one
‘ﬁ HEC HBES)

pi ece of a sha sheet 34. At two opposite sides, the shaped netal
sheet 34 is bent down dly int rect angul.ar angl ed portions 35.
These extond firot KPS fkand FiEuy A} Pretent fhe ISt assciient Sjaractegiis, fon single
becone narrow then and form brackets 3 wwth , spring lugs .37 that are
adapt ed r ect arfididopble layspfilms anderposigys and nggatiyg pelatjtics, respestivelbnds at an
obtuse angle. In the center of t he shaped netal sheet 34, there is a
U-shaped cut-free Figget3 shewsahe breakdogmaypliagedistibptionsrfgn single| and double layes
shield contact L Therein, the bendable lip 2 projects over the angl ed
portion 38 forfmsy the bracket 3. In the central area, the lip 2 is
spsgvi ded with rectangul ar cut-free portions 37. This allows a web 39,

bei ng slightly narrkgwe 4pndsents thecapacitance pérpini2 areq of gingle end double lyeer fidms;er of
t he shaped netal sheet 34, over the lateral angled portion 35. At the
rear end of the shigre § israt AES depth bfan AFA tdngpositd Slnpr ovi ded anot her angl ed
portion 27 formng the rear wall 4 of the shield contact 1. The

i nter medi at e gr oundFigare &(2) and Pighre®(b)preser@ e laskagd@urreat dhatadtefistivs #@single and
formed as one piece of a shaped netal sheet which has narrow webs 9 at the

I ongi t udi nal - sddife lay¥r filSundef Pobitiveiafi@negative Folaities] repecivepPr tion is bent
of f upwardly by

15 Figure 7 shows the critical voltage and capacitance per unit area as a function of

single and triple layer films;
Figure 8 presents a comparison of an A and AJA structure; and
Figure 9 shows the lifetime extraction: time to 50% cumulative failure as a function

of applied field for A and AIA structures.

20
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90[err], and forms ‘the front “§i de™TF At the outer sides of the webs 9,
close to the front side 13, are provided barbs 6 being bent off upwardly
at right angles. Adjacent to.the barbs 6, at the inner sides of the webs
g9, flanges 8 are bent off upwardly at fight angles. Further, indentations
12 are formed at the outer sides of the webs 9. At the ends directed away
fromthe front side 13, the webs 9 age bent off downwardly at right

angl es and extend then in a plane being parallel to the original plane of
the webs 9. At the outer side of the front-side web 9 of FIG 2 upwardly
projects a wall 17, the rear-side web 9 being in part cut free.in the area
of the wall 17. Here, the left-hand side of the rear-side web 9 is
slightly w dened towards the outside. Fromthe outer side of the w dened
web 9 is a netal sheet 31DBSCRIPIIQNGMTHEPREFERRED EVIBODIMIBNTS he net al
sheet conprising inwardly directed angled portions 32 at both sides. In the
| ower part of the mpetdrisd®atig.3la doubloRgeteilA]lndted S&UAL fanh® Cothpased bhe TE@)(AY |
the tongue being two tines inwardly bent off. There above, the

-6-  netal sheetri@L( fink Wqubhittlly f6:248dtoAn! M \WRIyKivbottbhaddchddd RisRowh. ang ed
portions 32. The thus cut-free part of the netal sheet 31 acts as a

resilient metaly,siigelouble lafler! fifh, WBIE 'as 3A LandOdontpdsed’ &Sk £Rd AR A seﬁﬂ%{;‘ifall] 1

the inwardly directed latefal angled portions 32 are cut away, there

i nwardly r undefgmbéﬁogf 916‘]?;%;1%& BQ&JH? %legtrddenis tsﬂgmfl gljl \lﬁ%\f\iegg weh.h eI{xatgﬁ\?m lhﬁﬂ(te ﬁ‘;

the shield contact 1 an e internedl ate groun contac

h.f. cable 94 it h . Wi Libe el
cut-free from ftﬁgo‘)gﬁ‘ pegé@o?gﬁ%q@;s og}g{lﬁ%ol{ ggdgﬁs‘waa#édlfy egﬁ?%;éé\\gﬁesﬁ% ﬁﬂef‘ﬁcﬁ
cable 94 to be shielded is stri , .and,the made-free cab shield i.S
bont of 1 oar eSO Fom Bt B o7 2 8 AP urts . SRS obgnsepopy O BoE
connection, the,¢ shield 95 |s bent off rearwardly_ ont mai ni

i nsul ation. Al sql(wsﬁﬂant 28, a5 L SRWES Bt RSRiptBexY H’i’@%tﬁé{ﬁ@d ol {}g
connected to the lip 2_of the shield contact 1. The squeeze connection is
pref erabl y maderresprseealier B, depssitien,Ahe i sopreg ispaporiged ak60Roens intoduced injo thehe
squeeze connection can however al so be nade by neans of a cabl e binder

havi ng a h@tal reackerichambdahsingiagion (Askgaes FA7Ta0; ddpesitior, thecEddourc®4s waperized at -
ceoatacted by neans of the insulation displace- nment contact el enents 81.
The rear wal | 4100PC} 4@ inkoduceld ino1the ¢éactor ichambes eThedeposition tehperaqir@bNTIQ and ot
bet ween the grooves 24 of the upper portion 10 and the | ower portion 11.

The brackets 3 g%ot &4 59PE Ghdl 3669, 36 '%cl%igaye PrPlo dupBditidd, UL aiipie’R!deafrd uling

the | ower porti 1T at an obtusé a This serves for sinple

i ntroduction of_the barbs.6.0f t I nt . J ound wre, cqontact 5
t hrough the t hr 8B h"!l i"ﬁﬂd%tgpt(?‘m 9‘1%’ ﬁgbﬁ)&é%bpsg?%d%n %F%os Pbthg
is then conductively positioned with the bracket 3 of the shield

samplé is subjected to rapid thermal nitrous oxide (N,0) annealing at 800°C for 60

15 seconds. To be used as a MOS capacitor, Titanium nitride (TiN) and Al top electrodes are
deposited on the film Al by reactive sputtering.

In Fig.2a and Fig.2b, the typical results of the leakage current characteristics of
10nm single and double layers are shown. The effective electric field is calculated from
the applied voltage and the equivalent SiO, thickness extracted from C-V measurement at

20 100kHz using a value of 3.82 for the SiO, dielectric constant. For both polarities, a

capacitor with film A shows the lowest leakage current, while a capacitor with film I



¢ontact 1 against thé wall 59 of the |ower portion 11. After the barb 6
havi ng been inserted through the through-passing portion 91, its bent-off
portion will be placed on the upper side of the portion 60, and fixes thus
the internediate ground wire contact 5 at the lower portion 11 of the plug
connector 25. The flanges 8 of the internediate ground wire contact 5 rest
agai nst the inner walls of the holl owgportion 50 of the plug connector 25
and serve for further fixing. The webs 9 of the internmediate ground wre
contact 5 lie flatly on the underside of the |lower portion 11 of the plug
connector 25. The flanges 8 of the internediate ground wire contact 5 rest
-7- agai nst the inner walls of the hollow portion 50 of the plug
connector 25 and serve for further fixing. The webs 9 of the internediate
ground wire cofxhibits the highest prg. | Yotisgablpamderopisyeipolaitys the Al stugturg bes 2 bigharl
of the plug connector 25. The indentations 12 of the internedi ate ground
Wi re contact 5leakagequitdridhasathe LA sgudtingn Jbis may by attributed dowthre goaation datwicen thehe
front side 13 is guided between the two portions 60 of the | ower portion 11
and rests. in {TiB, dndiO4fdms dorng thg posteicpdsition wendalifBtratmetanwhiehr the aretallizn
11. The wall 17 of the intermedi ate ground wire contact 5, serving for
fixing, tests dg#Ti)skistilnginrthaTa OY(TiO,) filh [diffusppinto the MO LNa,0F), filinh eOwitlg| to Hiat

_being visible in the illustrated perspective view. The act ual

intermedi & e gs@éiper Wifinfty gevhaellic i ithan fof FREhIIRY T4, tRe Te Sh HeETHO, TRinAdctsSizemt 7
and t he hooks 19. V\hen an internediate ground wire 96 is present it will

be Connect ed t entérBiRidl,NARY KBEY Rt Bie GhQERE ofithe ] aairem: P thi BnBodiHeROAR
the ‘resilient netal sheet 7 is pressed between the hooks 19 in the

direction of tBQgokat B TPdiffbliRe T m%ﬁﬁn&r%ﬂu’m&aema%é ﬁluf:lh?{‘results in a

resiliently clarrped dovvn between t'hé resilient actual intermediate ground

fests against RS ][ear P%**P*‘P%?ﬁ%@?ﬁ“%ﬁ?°§'ﬁly%*“e§’[‘é%§g?' de@%fh y
1 70
N B G ZTLSE é@%‘*ﬁ; BRI FEA BT gsg‘é%w%c"? ALK dﬁwas%; g
5.
vent ot RuRS e T3R8 S fr Pl GBS ] PGB s o' B

e | peentton Al ouB BBt Skt i B ’%mma'}aeh%z%ﬁgi Figia Poepee oeand 1A

principl es. What is clai {red iS: 1. An el ectrl | ug connector, for
t ¢l ecomuni cat SEHCHERS the:sustace ronghness d&&ﬁ!“‘ll‘i?é{"%'il?ge HE?I'FSYY‘HB functign diffggence

connector including a housing, RJ contacts dis- posed i n said housing,

i nsul ation di sprECERaY 2pdbnatpaly-Si. These Eﬁs'slﬁc%amw%taafdhﬁ lakagsguaent is alweyt t
stri PS connecti n .
hlg%er if electrons are injected from.the TiO,/electrode. This implies that the TiO, and the

15 contacting electrode play an important role in determining the electrical properties for
composite films.

The breakdown voltage distribution is shown in Fig.3. The Ta,O, layer has a
higher breakdown voltage than the composite films. A capacitor with a TiO, dielectric
film has a higher capacitance than a capacitor with a Ta,O; film. The capacitance's for IA

20  and Al are both higher than that for a Ta,0; single layer. This result suggests that the .

combination of TiO, and Ta,O; films is usefil to increase the capacitance as compared to a



$ai d insul ati oh di'spl'acenent "cont 4ct’s "and“sai'd R) con-~ " tacts; a
shield contact term nated at said plug connector, sai-d shi el d cont act
i ncl udi ng conducti on nmeans for connec- agai nst the inner walls
of the hollow portion 50 of the plug connector 25 and serve for further
fixing. The webs 9 of the internediate ground wire contact 5 lie flatly on
t he underside of the |lower portion 1l7f the plug connector 25. The
indentations 12 of the internmediate ground wire contact 5 are gui ded past
the flanges 44 of the lower portion 11. The front side 13 is guided between
the two portions 60 of the |ower portion 11 and rests, in the | ower
portion. against the wall 58 of the lower portion 11. The wall 17 of the

i nternedi ate ground wire contact 5, serving for fixing, tests against the
rear wall of t{golpReFTAO! filnpn 10, the wall not being visible in the
illustrated per spectl ve "vi ew. The actual internediate ground wi re contact

515 Tormed by the Eesid Legl nERkAe SERR LR 6 ARBIS 3o G Alind 1a

i nt er medi ame groun nt, it w be connec

et 71 o SRR UL ERPAE, 8 el R YRR e gl R
The i nternedi at Fqund Le 96 is then resil | ently clanped down between

the resilient USand the hooks 19 "The construction of the

act ual |nt er medi at ound wire cont act .5 rre of fhe hoo 9 and t hc
resilient netal 2%& ngagaip o Fig. il n%lllpcl?l@y pn @mm ayer film IAI
col umn-type extenS|on 18 of, the upper portion 10 of the plug connector 25.
The closure co¥&denasieten s Baoly-$i fortemclechpdes Khe "P%h"éiquéeliﬂﬁt@nt Arebath film A
connector 25 when_applying an internedi ate ground wre contact 5. Wi | e
a spccific enb®is arg thetspme jap {og the; fyst ambodiment ApaitwT ik pad dd sesrysed as the top
detail to illustrate the application of the principles of the invention, it
Wi |1 be under selegtpdenig. 6ishowsthe AESodeptheprofiles eff the Aila @traatirer Whiseresuiltt dopfitms
departing from such principles. What is clainmed is: 1. An electrical

pl ug connect or theformetion ofmultilayat stmotusead dat a transfer applications,

conpri si ng: a plug connector including a housing, RJ contacts dis-

posed i n1®ai d housi Fig,6aiand Higa6h cmpdtes thededkhge tirreaeharactesistic of 15ansIp AL AAIN
“arrd housi ng and contact strips connecting said insulation

di spl acenent cant Acdtacrd. Skiectaptit6Owith the IAItstétaie sho@s albupdribr A@RbSC urrent

termnated at said plug connector, said - shield contact including

conduct i on nmeathanfoé wiNRECHlm, and has a higher leakage current compared to-the AIA. structure.
The foregoing implies that the leakage current is inferior if electrons are injected from the
TiO;/electrode. Instead, with the injection of electrons from the Ta,O,/electrode, the
15 capacitor with the AIA structure exhibits less leakage current. Moreover, the capacitors

with A and AJA structures have similar leakage current characteristics for both polarities.
Fig. 7 shows the criﬁcal voltage required to induce a 1eéi£age current of 10nA/cm,
and the capacitance per unit area as a function of structures. TiQO, has the highest
capacitance but the lowest critical voltage. Ta,O; shows just the opposite results.

20 Although the AIA structure has a slightly smaller V_;, compared to the A stmcturé, it

possesses a 15% higher capacitance.



tion to a ¢abl€“shield of a ffgh frequency cable for meki ng an

el ectrical connection; and cl anp connection neans for establishing
contact between said shield contact and said cabl e shield;
i'nternmedi ate ground wire contact neans, in electrical contact with said
shield contact and for electrical connection to a ground wire of the
cable, said inter- nmedi at e groundgwi re contact neans being a separate
pi ece than said shield contact. 2. An electrical plug connector according
to claim1, wherein said shield contact is fornmed to provide said plug
connector with an electrical conductive encl osure, whereby inpedance

bet ween the high frequency cabfe and the flanges is as | ow as possi bl e.

3. An electrical plug connector according to claim1l, wherein said shield

contact includes atpi} @ahbwk e distitRitish oPtha elidaBelashdc fell QRfin¥PAtlthe H&Nd il f Or
attachnment or the shield contact to said plug connector and for

conducti vel - i i de i P At e L .
cad ohi et contt 2 telaid et 6 | DABRIBCREIC o AU Crlinicts GULLACE EBRAE

3, wherein said,internedi.ate ground wre cantact .nmeans co pLise r ound
wire means for BRFRELPAG e Db dratarpes G5 EFRake S Il hA St
sheet and hooks resil.ien cl anpi ng down the internediate ground wre.

5. An electri crqélfulffltﬂgla&%‘héét g@’(’f’cordi ng to claim4, wherein said
intermedi ate ground _wi.re contact nmeans is provided with fixing clenments for
attachnenf at sai dd%s-ﬁg e elegiic Heldep eggeerfitimectg) S0gh w%‘ﬂvﬁéjefw under
according to claim5, wherein said fixing elenents include barbs, webs,
fI ahges and a taliavolage stress pelagties for the Angndcthe AlA steyeturps. (Hhis rswle raveals thet the
t el econmuni cation and data transfer applications, conprising: a plug
connect or i ncluglability®f theieompesitefilmadAtis compagible to that ofths d8,Q;singlei flmhousi ng,

i nsul ati on di spl acenent contacts di sposed in said housing, said

i nsul ati on di spl aceDthext embodinpents afdhesiniention wilbberapparent to thoseskdllédlin dloerrrbfrom

a shield contact termnatcd at 'said plug connector, said shi el d cont act
i ncl udi ng condeombidenatiore afishef specificativacand practice of the invention disclosed herein. 1t is

ST 10 intended that the specification and examples be considered as exemplary only, with a true -

scope and spirit of the invention being indicated by the following claims.



tion to a cabié shiel'd of a high fre§iency cable for maki ng an

el ectrical connection; and cl anp connection neans for establishing
contact between said shield contact and said cabic shield;
intermedi ate ground wire contact means, in contact with said shield
contact and for electrical connection to a ground wire of the cable,
said internediate ground wire captact neans being scparatc from said
shield contact. 8. Au electrical plug connector according to claim?7,
wherein said shield contact is formed to provide said plug connector with
an electrical conductive enclosure, whereby inpedance between the high
frequency cable and the flanges is as | ow as possible. 9. An electrical
pl ug connector according to clain 8, wherein said shield contact includes
at |east two | ghahdisiagkpirsiand a rear wall, serving for attachment of
the shield contact to sald plug connector and for conductively con- necting
said internedi ate gro Ik ' -t Q. said shield contact. 10.
An clectrical plug gbkngggp%%tgggg%bﬁﬁhﬁl?%sagm 9, wherein said

c%nta t com prises ground wire neans for

i nt ernedi ate ground vv}lr SRelalsl otrrea{%s
contacting the grouﬁ% WRJ% RQOMMHRFGHEN S resilicnt netal sheet and hooks
he. ?terme i 11. An electrical

resiliently clanping .down at e . gr.ound wre.
pl ug conneZtor ggco?&?*w&“? joxyds fayen o thep he ‘°8%1g@“1“h?%‘é‘it¥?§8;i ate ground wire

contact neans is provided with fixing elenents for atfachnent at said plug
connector.® 12, Anaéqnéaﬁ?rF‘iPE‘gF°’ﬁ549}§Y%8ﬂm§é{tﬂ‘“”é@ﬁfﬁﬁ%q ng: a housing

i nctuding RJ contacts and including insulation di spl acenent contacts
in electrical contaéfongleqrodepyer thy tantalumpgptpexidedayer. 5 shiel d cont act
positioned on one end of said housing; cl anp connection neans for

cl anpi ng said shield contact to a cable and for electrically
connecting said shield contact to a cubic shield of thc cable;

ground wire contact 2n¥be sorhposite dielespriwr filmedcgoridingrto slaind 1, whershi thedh” poiyisiicon
and positioned on a side of said housing opposite said shield contact,
sai d ground w rettarardeabde is a phmapionizadoped palysilidoadiottomadlécyrode foimed msigg sapid
shield contact to a ground wire of the cable. - 10- 13. A

connect or 1@.C COlthbrigl fifidatih i akenonid & aBod 00°C fobabodt d0NéEdnasl | Ncl udes an RJ
“wgesi ng with a substantially flat end section and a socket section,

sai d socket section defining a holl ow space and an opening for
receiving a pl ug, said socket section including said RJ contacts;

3. The composite film according to claim 1, wherein the titanium dioxide layer is
formed using low pressure chemical vapor deposition:
from a mixture of tetra-isopropyl-titanate and oxygen gas;
15 vaporizing the tetra-isopropyl-titanate at about 60°C, and infroducing the véporized
tetra-isopropyl-titanate into a reactor chamber using argon gas; and

at a deposition temperature of about 450°C.

4. The composite dielectric film as claim 1, wherein the tantalum pentaoxide layer

20 is formed using using low pressure chemical vapor deposiﬁon:

—_—
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-sai d shiel:dcotitact i s positioiied™8h §aid *socket section at an end of
sai d socket section opposite said opening; said ground wire contact
neans is positioned on a side of said RJ housi ng opposite said shield
‘cont act . 14. An el ectrical plug connector conprising: a housing

i ncluding RJ contacts and including insulation di spl acenent contacts
in electrical contact with said RJ-10- contacts, said housing al so

i ncl udi ng an RJ housi ng with a subsiantially flat end section and a
socket section, said socket section defining a hollow space and

an opening for receiving a plug, said socket section including said RJ
contacts; a shield contact positioned on said socket section at an cnd
of said socket section opposite said opening; cl anp connection neans for

| [ id shi t | ectricall
Connect i g sai d snrap § MK of peptacthlyTaflghand Bierie P [ Cobl e
d w t act it] d i de.: id RJ h j
Opposi t6 Sai d shi YBOCAN 4t Pariaerey St fop mpdateeoof abaw A0 T, e

shield contact tgo a ground wire of the cabl e. 15. A cqnnector
accordi ng to radyaingsthe yaporized pentacthoxy tantplumy igtocd FRaciel chamber WHRE 4TeeN %! ity
of lateral brackets extending rromsaid end of said socket section

al ong si &k of said socket section toward said opening, said

shield contact including a |ip, said clanp connection means cl anpi ng
said |lipSto a cabla.adeposithn témparameaif abouh 38503€di ng to cl ai m 14, wherein:
sai d clanp connection neans positions the cabl e adjacent said end of
sai d socket section; sai d housi ng al so i ncludes an | DC housi ng

positi oned on said substantially flat section and adjacent said socket
section, said | DC fiophsicofipbsite!didiechit Ml scordmp iaélhiaN1, whereithihe Rpod6uiRt is a
contacts. 17. A connector according to claim 14, wherein: said
housing al so d3ekvasl uﬁ&e&Qﬁ&HﬁUﬁfeﬁﬂmﬂﬁﬁdﬂi&%%ﬂd Aiminumrsdbdrogbibst anti al |y
flat section.and adj acent said socket section, said |IDC housing
including said insulation di spl acenent contacts; said shield contact is
positioned on said socket section at an end of said socket section
substant.ial |y oppogi i . i Ng jd shield contact including a
srpdatir al | tlyoaof I aé'e";rk g?rﬁgésg% é”%eg&gx h@h%ﬂ"ﬁ’gfsggbm said end of said socket
section along sides pof said,socket .sect,ion t rd said openi ng, said
shield contact i nc?ﬁﬁqsﬁ -y ?qpﬁf&pgelgflﬁcoéllbé) mcege\éﬁ% %ion means cl anps said |lip
to the cable, salgmégggggggggﬁ éégg?gﬁﬁgﬁaggeag&gplng t he cable

adj acent said end B

a titanjum dioxide layer on the tantalum pentaoxide layer; and

a titanium nitride and aluminum top electrode over the titanium dioxide layer.

15
7. A composite dielectric film, comprising:
a phosphorus doped polysilicon bottom electrode;
a first tltamum dioxide layer on the phosphorus doped polysilicon bottom
electrode;
20 a tantalum pentaoxide layer on the first titanium dioxide layer;

) O AR VL



- sai d ground WiTe cofitact neans i's positioned on a side of said RJ housing
substantially opposite I DC housing, said ground wi're contact neans
i ncl udi ng conductive webs-extending al ong outsi de edges of said shield

*si de, said ground wire contact neans al so including barb means
positi oned adj acent said opening and extendi ng al ong said sides of said
socket section, said barb neans -1f-ormng a sliding electrical contact
bet ween sai d con- ductive webs and said | ateral brackets of said shield
means, said ground wire contact neans al so including hook neans for
el ectrically connecting the ground wre to said conductive webs, said
hook neans includes first and second angl ed portions defining cut away
portions to forminwardly. rounded, hooks, the ground w e being
posi tionabl e i n sadewat iR digxide lpyer ondhs gnigly eﬂfé‘%‘\é\g {ay%fF%"éi including a
resilient sheet positioned between said first and second angl ed portions,
said resilient sheattitanipgmaniiridg and alugingm Jormplegirgdsiqyes the feeqnd tg%?‘“db?"c“ﬂfbns.
18. A connector according to claim 14, wherein: said ground wire contact
means i ncl udesaysenducti ve webs ext endi ng al ong outsi de edges of said
shield side, said ground wire contact nmeans al so includes barb neans
positioned adj acent said opening and extendi ng al ong said sides of said

- socket section, said barb means formng a sliding electrical contact
bet ween said con- 8. Auohipusitewiiddectrdofiing aomdprisiiger al br ackets of said shield
means, said ground wire contact neans al so including hook neans for

el ectrical |y conneatphosphorue dapedipotysilicoebottoideléatiode;conduct i ve webs. 19. A
connector according to claim17, wherein: said hook nmeans includes first
and second angl ed ROfifst @dhkalum Ghiadkide 18¢k oRV@Y pRESphbRB dop&l hEIyTliEdhBEtEDNY
rounded hooks, the ground wire being positionable in said cut away
portions, saidgh@Qle;means also including a resil- ient sheet positioned
between said first and second '~ angled portions, said resilient sheet

bi asing the ground , ;b didiidd 157k Bn e e WRYanRR pEdtRRie layer;
10 a second tantalum pentaoxide layer on the titanium dioxide layer; and

a titanium nitride and aluminum top electrode over the second tantalum pentaoxide

layer.
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