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| ASSEMBLY | NCLUDI NG A FLEX CIRCUI T AND A GAS Tl GHT CHAMBER Background of
the Invention 1. Field of the Invention 5 The present invention relates to
flex circuit assenblies and nore particularly to assenblies in which flex
circuits are used to carry signals into and out of gas-tight chanbers. 2.
Brief Description of Earlier Devel opnents 10 Direct access storage devices
(DASD), or disk drives, store information on concentric tracks of a
rotatabl e magnetic disk. In such devices flex circuits nay extend out of

gas tight chanbers ffi ln in ting flex circuit and

gas tight chanber SMJ@L@&@@W?‘ Qkﬁﬂ{ﬁ gn“h on The present

invention is an assenbly in gNEPieuaoeaANgERPer and a first substrate
havi ng a transverse opening i s superinposed over the concave nenber to

forman internal chanber. ABadgrodndobtlielaventi@yi ng a transverse opening is
al so supeyr] Eog&d over said first substrate, and an el ectrical connector
means isi second substrate. Aflex circuit is i nt er posed
in spaced rel gL bgtinesRioh hatek 1d & 1 er An
extenS| on of tq& 9ﬁsex 1C| I‘CSIB'[ %rcoi({ec%xa%ﬂr ouhﬂ’ Eﬁ%éﬁlgﬁé@&ﬁ peni ngs of

t he firsassemblisemonkich fbs tiradis drouexdgagar hgnaleimamd malofcgasmgmor means.
25 Brief Descrl ption of the Drawi ngs The present invention is further
descri be@hanBeEs-r ef erence to the accompanying draw ngs in which: Fig. 1is
a longitudinal cross sectional view of an assenbly representing a

2. Brief Description of Earlier Developments

10 Direct access storage devices ([DASD), or disk drives, store information on
concentric tracks of a rotatable magnetic disk. In such devices flex circuits may extend
out of gas tight chambers. Further effic encies in integrating flex circuit and gas tight

chambers are needed.

15 Summary of the Invention
The present invention is an assembly in which a concave member and a first
substrate having a transverse opening is superimposed over the concave member to
form an internal chamber. A second substrate having a transverse opening is also
superimposed over said first substrate, and an electrical connector means is mounted
20  on the second substrate. A flex circuit is interposed in spaced relation between the
first substrate and the concave member An extension of the flex circuit projects
through the transvérse openings of the first and second substrate to engage the

electrical connector means.

25 Brief Description of the Drawings

The present invention is further described with reference to the accompanying
drawings in which:
Fig. 1 is a longitudinal cross sectional view of an assembly representing a
preferred embodiment of the present invention;
30 Fig. 2 is a perspective view of the flex circuits used in the assembly shown in

Fig. 1 along with surrounding support znd sealing components;




preferred enbodi nent of the present invention; 30 Fig. 2 is a perspective
view of the flex circuits used in the assenbly shown in Fig. 1 along with
surroundi ng support End sealing conponents; 2 Fig. 3 is an expl oded

perspective view of the flex circuits and conponents shown in Fig. 2; Fig.

4 is a longitudinal cross sectional view of an assenbly representing an
alternate preferred enbodi nent of the?present invention; 5 Fig. 5is a
perspective view of the flex circuit used the assenbly shown in Fig. 4

along with surroundlng su port and sealing conponents; and Fig. 6 is an

expl oded vi ewFig 3tifan expl dd?elr%?&?‘tl"’ﬁ‘a‘ﬁ@”toﬁgl uiis andsosuRPTeRts Fig. 5. 10

Det ai | ed Pf PI?n of the Preferred Enbodinents Referring to Figs. 1 -

3, the asse y Fncludes a concave plate shown generally at numeral 10

whi ch i's madeFig 4d§ a forpitadinabdrbsslsec tioid] ieawTtan as@utblP fspre3batid anval | whi ch
ext end perpendlcularl fromthe base wall and includes front wall 14, rear
wal | 16aﬁ%raaqea>ﬁ£fﬂa¢ %eabwcgmﬁgt%ftthwqeé%nmﬁauqm 18. This peripheral wal | has

an upper ter ed
theregn Themg n%??gg sc(gl%lgngelre'&I g(ﬂ%lglrs Sgéb %HBQSBQ Hb%g ‘plate 24
whi ch |s4&umgrmﬂp@.&ﬁd1namgtshpp&om@sﬁeluﬁgai@po}@n@0mﬂs to rest on the upper
term nal edge 20 of the peripheral wall. The base plate 24 has a

peri pheral gr 56 is an explodsdnoenof 81 flexicirchis apd theicompesenia shovapinghi ch i s

i nter pos%g bet ween the base plate and the peripheral wall on the cover

pl ate 10. gTf%ere Is also a 20 central transverse opening 26 in the base
plate 12. A second substrate in the nature of a printed circuit board
(PCB) 28 is positioned in paraIIeI spaced rel atlon to 3 the base plate 24.
The PCB 28 al so has a cdietailgd Deseni;  the Paefered Embodiments| ect ri cal

_(I:_ggnect or s homfegg {oaﬂ‘igg lat3 nl'ijerr:?srséambly mclufes g[%:opnt:a%% p?aQe shosi:vnugglerall%rur face.

at numeral 10 which is made up of a base wall 12 and a continuous peripheral wall
which extend perpendicularly from the base wall and includes front wall 14, rear wall
16 and lateral walls as at lateral wall 18. This peripheral wall has an upper terminal

15 edge 20 and a continuous seal 22 is positioned thereon. The assembly also includes a
first substrate as at base plate 24 which is superimposed on the concave plate 10 so as
to rest on the upper terminal edge 20 of the peripheral wall. The base plate 24 has a
peripheral groove for accommodation cf the continuous seal 22 which is interposed
between the base plate and the peripheral wall on the cover plate 10. There is also a

20  central transverse opening 26 in the base plate 12. A second substrate in the nature of
a printed circuit board (PCB) 28 is positioned in parallel spaced relation to 3 the base
plate 24. The PCB 28 also has a central transverse opening 30 and an electrical
connector shown generally at numeral >2 is mounted on its upper surface. The
electrical connector 32 is comprised of an insulative housing having an upper wall 34

25 and a lower wall which rests directly ori the PCB 28. A spacer member 38 has a solder
tab (not shown) on its lower surface and is attached to the upper wall 34. Conductive
terminal contacts 40 are interposed between the upper and lower walls of the
connector, The PCB 28 is fastened to the base plate 24 by means of screws 42 and 44
and is spaced by means of spacers 46 and 48. Between the concave plate 10 and the

30  base plate 24, there is a gas tight chamber 50. Inside the gas tight chamber there is a

third substrate which is a stiffener plate 52. This stiffener plate has opposed side walls



el ectrical connector 32 is conprised of an insulative housing having an
upper wall 34 25 and a |lower wall which rests directly on the PCB 28. A
spacer nenber 38 has a solder tab (not shown) on its |lower surface and is
attached to the upper wall 34. Conductive termnal contacts 40 are

I nt er posed between the upper and |lowey walls of the connector. The PCB 28
Is fastened to the base plate 24 by ans of screws 42 and 44 and is
spaced by neans of spacers 46 acid 48. Between the concave plate 10 and the

30 base pl - ti h e adnside t as tight
Shanner DA 56 fng b HEL Cirkic PrclRg Al LAIRCSS Rfcnil i ctBoted befign' |2,
sti f f enethdWidd walla TheRpes tansveie apehirss & ol 62Hrda@h 2t ssedfshif¥ceCsg, cui t

receiving reversed surface 58 which is interposed between the side walls.

Ther e ar @nd ptiffengeplate Thisettached bysemg, Bat strew fdhwhishaasetirenghithese 58,  and

stiffener e S a WS, .as~al _scr 64 I.ch pass

t hr ough # ﬂ%é%és ‘83‘5‘? F%F (ggét?gmﬁg%ﬁ%g?géﬁ?ﬁlaéc gglﬁle&lst exsc(lfcﬂv}g%r pl ate 52
theresi s peeféhbly ekich@itigtin @EnerSilp24100 adlhtiorEhetwerd the firdd sORyMateatd andpar al | el
rel ati on between the tfirst substrate 24 and concave plate 10, which has a

pl ural i t yoregvelplateoblavhaeh has aqurality sobdes pads asatisolder nads| 68 ang Fdramdiat y of
conductive traces uch as trace 72. sQ,apertures, 74 d 76,extend

t hr ough f ﬁ“éa‘W é’gc ‘ﬁ‘&ﬁﬁ &?’CSF” K& ﬁrﬁﬁ&?@i gﬂfocﬁpelft'é@?‘ 2%8?% ?@gxtﬂxd screw 64 for
mount i Ng thrbfigh the Ex Cirb @it fdr 20EbrAMBINRAVIPAsHnRrs2 at I6K B4ifor MbAMify Secondary
flex circuit 78 which 10 has a |l ower, preferably horizontal, section 80, an
i nt er nedihetffex qgircoitondhd hase plate 241 Thersis alsoarsedmdandflexcitqupdt8, wiickf er abl y

hor . zont al tion.84. On.the,l tion 8Q. .th . lity of
o8 o Pt R ety RiA0BEL SR At B s, PREOb Al og t o ol der
pads on theioR @Q'ﬁﬁﬂ)ﬁn‘hbﬁég, ﬂeféf}?my h&6zctal MecoH g@rom@ 168 RekidiPg0 As 1S

conventional, the secondary ex circuit 78 also has a plurality of
conduct i there ara@gdurabtyad lewert soldee pads astat stldargrad $6tagd 8RevHidvare sol der pads to

Lhe UPper SoL i1, R3S 830 B RE T PP P A B SEALS 1"
val | 34 & Qnb&ftionaliile 880ddaRPEf cif MBI had2 phidlity'df conductive traces
15  as at trace 90 which conducts the lower solder pads to the upper solder pads as at
upper solder pad 92 which is located or. the upper section 84. The upper section 84 is
interposed between the upper wall 34 aad the lower wall 36 of connector 32 and in
particular the solder pads as at solder pad 92 are fixed to spacer member 38 so that the
conductive terminal contact as at contact 40 make electrical connections with
20  conductive traces as at 90 on the secondary flex circuit. Surrounding the conjuncture
of the primary and secondary flex circuit there is a gasket shown generally at 94 which
has a front wall 96, a rear wall 98 and lateral walls 100 and 102. This gasket 94 forms
a recess 104 which is exposed through opening 26 to the atomsphere which is
separated from the gas tight chamber 50 between the concave plate 10 and the base
25  plate 24.
Referring to Figs. 4 - 6, an alternate embodiment of the assembly includes a
upper plate shown generally at numeral 2 10 which is made up of a base wall 212 and
a continuous peripheral wall which extends perpendicularly from the base wall and
includes front wall 214, rear wall 216 aad lateral walls as at lateral wall 218. This
30  peripheral wall has an upper terminal edge 220 with a continuous seal 222 positioned

thereon. The assembly also includes a first substrate as at base plate 224 which is
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particul ar the sol der pads as at solder pad 92 are fixed to spacer nenber
38 so that the conductive term nal contact as at contact 40 nake

el ectrical connections with 20 conductive traces as at 90 on the secondary
flex circuit. Surrounding the conjuncture of the primary and secondary
flex circuit there is a gasket shomnmgenerally at 94 which has a front

wall 96, a rear wall 98 and | ateral I1s 100 and 102. This gasket 94 forns
a recess 104 which is exposed through opening 26 to the atonsphere which is

separated fromth tight cha r_50 between the onca 10 and
the base u‘?ﬁ‘nfﬂoi?(g 'g ‘?"é’FrpF Eﬁﬁ spagloreytont euBIi’Fr %1598 Z#fﬁodl ment of
the assegbihg prﬂﬁlhéiﬁl&ﬁalli Th‘éFbﬁ?erpl%@t’ﬂ hﬁ@@p@hﬂﬁmrg&idvx f&tac%lﬂﬁ{oﬂhn@n 10 whi ch
is made u a base wall 212 and a continuous peripheral wall which

ext ends pgﬂp@nmﬁlwuasw 222 wihichhe inserpesagcictweendhe base|plate and thont wal | 214,

rear wal l era eral 218. This peri pher al
wat1 - has PePteg st o 8er e S5 TeRie i BhS o Gmn wpnS ebieaPeuBa 2L L | bned
theregn. lJmeba&s[ﬁ%Izyz%&%ecdna%hyﬂﬁ&ﬁtﬁé ﬁa&h:e%ffa neddcifBitdoatdAPER)! ate 224
which is 4 superinposed on the concave plate SO as to rest on the

upper t e2?8 isglositivged Rgaralied spaved pﬁdatnqnhertlm basaplale e ThaPE131228@l@24 has a
peri pher roove, for accomod of, the. continuous seal 2 which is
ot ef pos Be6 D RALI e SBEHE 1 Lmh s SR FIEIA s ETBTAIDRE cover
plate 21QymIResH nduited dndisTppér s%if itd. TRE KRERRaCRARAEAS 226s éoﬁlgngéae base

plate 212. A second substrale in the nature of a printed circuit board
(PCB) 22Ban msylesve hausing havinganaippet walpadeand @loater mlltvdutlhmstsase pl ate 224.

Conndti ofrEHs AR e RORSA TRy AxtPaceghist S 238 barh G L HF PVIBSBHSour  ace. The
ot RSB i ks SN Sl 20y 8L RS R0 )
spacer nedbare, int2fSséthisetoveanthd appéraind (mvotr w4l 3w theoconinecor. ThePCB228 ace and
's attac hsefgstgr?edttg ?heulg)a%g E)la\{\éail&l"-l gyBIAfleancsbor%%gr%ws \522 (a:u?(? 52‘? ;Eufd 1%ssp2c;[ed%roo?r& act
the base plate 224 by means of spacers 246 and 248. Between the concave plate 210
15  and the base plate 224, there is a gas tight chamber 250. Inside the gas tight chamber
there is a third substrate which is a stiffzner plate 252. Above the stiffener plate 252
there is a gasket 253 with transverse apertures 255 and 257. There are transverse
apertures 260 and 262 through this stiffzner plate 252 which is attached by screws as
at screw 264 which pass through these apertures to the base plate 224. On the gasket
20 253 there is a flex circuit 266 which has a plurality solder pads as at solder pad 268
and 270 and a plurality of conductive traces as at base 272. Also apertures 274 and
276 extend through the flex circuit for accommodation of fasteners as at screw 264 for
mounting the flex circuit on the base plate 224. The flex circuit 266 has a first leg 279
and a second leg 281. There is an extended slot 283 on the second leg 281 which
25  forms a partially cut-out section 283, heving an upwardly extending, preferably
vertical section 282 that extends through openings 226 and 230 and then engages
connector 232 in upper, preferably horizontal section 284. The upper section 284 is
interposed between the upper wall 284 and the lower wall 236 of connector 232 and in
particular the solder pads as at solder pad 292 are  fixed to the upper member 238,

30 so that the conductive terminal contacts as at contact 240 make electrical connections

with conductive traces as at 272 on the secondary flex circuit. Surrounding the slot




240 are interposed between the upper and |lower walls of the connector. The
PCB 228 is fastened to the base plate 224 by neans of screws 242 and 244
and is spaced from the base plate 224 by nmeans of spacers 246 and 248.

Bet ween the concave plate 210 15 and the base plate 224, there is a gas
tight chanber 250. Inside the gas tig?t chanber there is a third substrate
which is a stiff -ner plate 252. Above the stiffener plate 252 there is a
gasket 253 with transverse apertures 255 and 257. There are transverse

t - ‘ i | 2 ich is,attached b
cor cus. a2t HrAd Ny SRR Biheblty b4 b Yon BB DA B P B MBS bace
pl ate 22298 &wd kateeal gastlsS0020d 363 THCs Bkt fhinia flcbB0Y vAléh whi ch has a

plurality sol der pads as at sol der pad 268 and 270 and a plurality of
conduct i F¥PospdtiEeughopsning 226 to the atgmnsphergiuhich issspaated £roan trzms ightend

t hr ough I it far _ i f fast rs as at screw 264 for
nnuntingkﬁﬁﬁﬁ+?§QB§?§%ﬁ?F‘%ﬁ‘%%ﬁﬂﬁggg@%?gﬁﬁ?ﬁﬁﬂﬁ%??gﬁf|ex circuit 266 has a
firstsleg 279wWhikdheptsemnishention Bslbeen descpibbd irPébra¥étndemh $heot 283 on the
second leg 281 which 25 forns a partially cut-out section 283, having an

upwar dl yPeferedsmhediments af thg vpriowsdiguresait is teche undesgdithattothsrismider t hr ough

openi ngs . ages onhRector 232 | er, preferably
horizontgﬁgggggﬁgﬁé é%ﬂﬂﬁﬁg?ﬁﬁﬁggagg%vwﬁﬁﬂagwnfgmyiﬁPE@ﬁ@EB& bet ween the
upper watiéscABed @nbodiment f@mpérfwmgzeéﬁmﬁ& fiaRABR 6f tHe pfebénfifidertidbn Parti cul ar
t he sol der pads as at sol der pad 292 are fixed to the upper nenber 238, 30

so that withowslesiating therefeami Thereforenthepresentsinuentionshewdt netibe himited & ect ri cal
connections. with cenductiye traces as. 2 on the.secondary flex
corosf: ! Syndt EmeRGRIRHE bl Geids S8R i treRd 4R seoblet BSRMIEMEP Sl 1y a1
294 whi CtheRagitaioh bPHe appérded 2faima rear wall 298 and lateral walls 300 and
302. This gasket 294 fornms a recess 304 which is exposed through opening
226 to the atonsphere which is separated fromthe gas tight chanber 250
bet ween the concave plate 210 and the base plate 224. 5 Wiile the present

i nventi on has been described in connection with the
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preferred enbodi nents of the various figures, it is to be understood that
other simlar enbodinents may be used or nodifications and additions may
be made to the described enbodiment for performng fie sane function of
the present invention wthout deviating therefrom Therefore, the present
I nvention should not be [imted to 10 any single enbodi nent, but rather
construed in breadth and scope in accdrdance with the recitation of the
appended clainms. 6 Clains WHAT IS CLAIMED IS: 5 1. A gas tight chanber and
flex circuit assenbly conprising: xgrams formng a first interior gas

ti ght area and a second separate i M3r area, the frane having a frame
menber with an, Lperture therethrough, the aperture extending into the
second separate area, and the frame nenber bordering both the first and
second aMeHAT BhGLAIMEEPIISst flex circuit extendi ng through they aperture
into the second separate area. 2. A gas tight chanber and flex circuit
assenbly as in Caim1 wherein the frane further conprises a second frane
menbes C@nnecs«e;ghsttfghf Hek 84d fEAFUEARSbly LoRprisisgond frame menber havi ng
a concave shape. 15 3. A gas tight chanber and PI ex circuit assenbly as in
d ai m 2 waifireneiforming affirstainteribr gasetight atee and s second eepagate interdor apelg ¢heof a

peri pher al | 1. of the second frame nmenher wt seal therebetween. 20 4.
A gas tigﬁF‘\é@'ﬁ&%éréa&Pf‘de Xt ¥ %F‘Per&%ﬂ&?{ﬂt‘}m&&s' WERIFR KIS n t he

frame f il BRfse tebéﬁt% &agﬁi&%%ah%sewa%@%ﬁéﬁ glte}fpgtea%g; st frame

menber, and a gaske ocate et ween portions and the
first fresvendmrherand5. A gas tight chanber and flex circuit assenbly as in

Claim4v\/Ig,er%f'nthe_flex_ .
10  afirst flex circuit extending through the: aperture into the second separate area.

2. A gas tight chamber and flex circuit assembly as in Claim 1 wherein the frame
further comprises a second frame member connected to the first frame member, the

second frame member having a concave: shape.

15
3. A gas tight chamber and flex circuit assembly as in Claim 2 wherein the first
frame member is connected to an edge of a peripheral wall of the second frame
member with a seal therebetween.

20 4. A gas tight chamber and flex circuit assembly as in Claim 1 wherein the frame

further comprises a stiffener plate connected to the first frame member, and a gasket

located between portions of the stiffener and the first frame member.

5. A gas tight chamber and flex circuit assembly as in Claim 4 wherein the flex
25  circuit extends from the second area int> the first area between the gasket and the

stiffener.

6. A gas tight chamber and flex circuit assembly as in Claim 4 wherein the gasket
is located around the aperture, wherein the gasket, the first frame member around the

30  aperture and the flex circuit supported by the stiffener plate, define the second




25 circuit extends fromthe second area into the first area between the
gasket and the stiffener. 6. A gas tight chanber and flex circuit assenbly
as in Caim4 wherein the gasket is located around the aperture, wherein

t he gasket, the first frame nenber around the 30 aperture and the flex
circuit supported by the stiffener plate, define the second separate area,
and wherein the gasket aid the flex circuit seal off the second separate
area fromthe first interior area. 7. A gas tight chanber and flex circuit

assenbly as in Caim4 furt oNnpr,i.Si 5 a sec flex circujt

o oot 11 LAPE BTet b ueren e eask et he B il S ot these G GpR e,

wher ei n ke Bik aRdidd Berok bfedi t extends between the gasket and the
stiffener fromthe second area into the first area. 8. A gas tight chanber

and flex circuit assenbly as in Claim7 wherein the 10 second flex circuit

is | ocat between, t i tiffener and the second 9, A as t| ght
chanber dnd f ARSI Ehambss anid) ey ety grsemBly % in £ i a
print ed falseeaﬂdtﬂ&%rcqn%mmcfanmﬁaéc ﬁere&ﬁﬁtfﬁaﬂ dctllt&ﬁltflﬁ HEBe Wher ein
the printed circuit board co-prises a hole, wherein the f ex circuit

ext ends fwhemin tiei seséndiffexsiictmitektentebgweer the gaskec and thbaaffdnertﬁ“mmtl'gh t he
hole, to a cond si de of the printed circuit board, and wherein the flex
circuit iS§° ﬁFF'é‘dP@ ¢ §1stAted) ectrical connector on the second side of the
printed circuit board. 10. A gas tight chanmber and flex circuit assenbly
conprising: 20 a frane formng a first gas tight chanber; a first flex
circuit &xtendi g tighd ohamisdrded ﬂ'emcbcuisﬁsdanbllymsirré‘.hﬁn Jawhlerainghe nt ed circuit
menber connected to the flex circuit, ted circuit nmenber

conprifsi groad flexsireyit &s Igpated between g st P'&f-'dilaf' SEFRNGAEA- hr ough t he
aperture. 25 11. A gas tight chanber and flex circuit assenbly as in Claim
10 wherein the franme forns a second interior chanber. isolated fromthe
first ga9®.tighX gashtiphoelhamber and flex ci-cuit assembly as in Claim 1 further comprising

a printed circuit board stationarily conrected to the frame member, wherein the

printed circuit board co-prises a hole, and wherein the flex circuit extends from a first
15 side of the printed circuit board, through the hole, to a second side of the printed

circuit board, and wherein the flex circuit is connected to an electrical connector on

the second side of the printed circuit board.

10. A gas tight chamber and flex ci-cuit assembly comprising:
20 aframe forming a first gas tight chambezr;
a first flex circuit extending from inside to outside the frame; and
a printed circuit member connected to the flex circuit, the printed circuit member

comprising an aperture with the flex circuit extending through the aperture.

25 11. A gas tight chamber and flex ci-cuit assembly as in Claim 10 wherein the
frame forms a second interior chamber. isolated from the first gas tight chamber,
wherein the frame comprises an open hole into the second chamber, and wherein the

flex circuit extends through the open hole.




wherein the franme conprises an open hole into the second chanber, and
wherein the flex circuit extends through the open hole. 8 12. A gas tight
chanber and flex circuit assenbly as in Claim1l wherein the flex <circuit
extends fromthe first chanber into the second chanber, and wherein the
flex circuit is sealed between the first and second chanbers. 5 13. A gas
tight chanber and flex circuit assenb?y as in Caim1l further conprising
a second flex circuit electrically connected to the first flex circuit in

t he ecqrd c er..the second flex .circujt extendi fromthe first
chaanr iqgto pﬁ% té@éfiﬂﬁn%{ﬁﬂ% X CLEt %ﬁ%‘P@P’ﬁ‘Sfmgp%@ggn‘ﬂﬂ?ffﬂéiﬁ%ﬂ%uit i s
seal ed beiregieaxtti® froth She RREChasREP o HRAERRIHTharhBerl 4nd f&hgl%ﬁ'l E@f&hec hanber

and flex circuit assenbly as in Caim1l wherein the frane further

conpr i segirauigisskaled hefavean she firseandrsecemdcchambersi n the flex circuit,

supported by the stiffener, and the gasket define the second chanber around
the hole. 15 15. A gas tight chanber and flex circuit assenbly as in Claim

14 wher eiln, t hey fdsaipht Chdnibir an@ HEL BHSIIPASURE ab NecBRARkatfaRg the stiffener,
and wherein the flex circuit separates the stiffener fromthe second

chanber . comprigingasetangtlexaiirsnit electnitdlly t@mected tutht fastSexdwinguit anthei si ng: 20 a
frame formn firs as tight area and a_second area substantially

i sol at ed S?crogﬁncﬁﬂgi)erf ﬁ’reg?coélgsfﬂ't"i Reli ik a¥@a$n&frp% egir?tGS?‘f’ls’%r%P@ﬁH? ng fromthe
second akgRntl RhAHEL, A WRERInAL Sed EEAR: Ay | jreuit
menber fisxecl:ill y connect ed tonan ge)?%)gcrllhgfcn‘éc% e ’cs)? t eeﬁfg{ngl?tfﬁ ea?lgi n the

fl ex cirecedondicbamebarstrically connected to the printed circuit nmenber. 25 IT

A gasiot i ght chanber and flex circuit assenbly as in Caim16 wherein the
flex

14. A gas tight chamber and flex circuit assembly as in Claim 11 wherein the
frame further comprises a gasket and a stiffener, and wherein the flex circuit,

supported by the stiffener, and the gaskzt define the second chamber around the hole.

15 15. A gas tight chamber and flex citcuit assembly as in Claim 14 wherein the flex
circuit extends between the gasket and the stiffener, and wherein the flex circuit

separates the stiffener from the second chamber.

16. A gas tight chamber and flex circuit assembly comprising:

20  aframe forming a first gas tight area and a second area substantially isolated from the
first gas tight area;
a flex circuit extending from the second area through an open hole in the frame; and
a printed circuit member fixedly connected to an exterior side of the frame, wherein
the flex circuit is electrically connected to the printed circuit member.

25
17. A gas tight chamber and flex circuit assembly as in Claim 16 wherein the flex

circuit extends into the first gas tight arca.

18. A gas tight chamber and flex circuit assembly as in Claim 16 wherein the flex

30 circuit comprises a first flex circuit member extending out of the open hole in the
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circuit extends into the first gas tight area. 18. A gas tight chanber and
flex circuit assenbly as in Caim16 wherein the flex 30 circuit conprises
a first flex circuit nenber extending out of the open hole in the 9 frane,
and a second flex circuit nmenber electrically connected to the first flex
circuit menber which extends between_ the first and second areas. 19. A gas
tight chanber and flex circuit assenb?y as in Caim16 further 5 conprising
an electrical connector fixedly attached to an outer side of the printed

circuit e h nector. having.contacts el ectrically.connected to
contact pa s"'rntl)dn"tl f%«gﬁﬁ?ﬁ&%@f‘%‘ﬁﬁ’. "%d?c(% ¢ §°Pﬁle§?ﬁd teﬁ]éﬁwhﬁyﬂﬁ’ﬁﬂlr‘f‘mex circuit
assenbl y niepitief WhiidhOsxtekds BefwedAThecdParidSePéhdearbAase and a cover, the frame
forming an interior area; a flex circuit located in the interior area; a

stiffener nmenber located in the interior area and connected to the frane;
and a segl nber,. ated insi,de the interior.area rein the flex
circuit ggt eggksgasggh\%léaﬁnetfeﬁgnigg C?MFe@Haf%é@fmflmﬁ’é ®Imrenber, and
wher esn tb@pfisiagen ekb@ic&ﬁco?:héJtéﬁﬁ'}&ﬁil)aﬂ&ché@to%eﬂuté?%{ﬂé‘?{ftﬁ@éﬁﬂt@d gas tight
chanber in the interior area. 21. A'gas tight chanber and flex circuit
assenbl y caeuit membet, thex@nppesehayingontactstedecinival ly cesnesfedtth eofitactrpads onpr i ses
the gas ti htﬂchanb r and an isol ated second chanber adjacent the gas
tight ch&ﬂg‘b“’r,e"z‘af . A gas tight chanber and flex circuit assenbly as in
Claim 21 wherein the flex <circuit extends fromthe gas tight chanber into
t he second chanber and is sealed at a junction between the gas tight
chanber 38d t Hegasdigbhchamtmnbed fle&ir@6t asgenglely comgtisinghamber and fl ex circuit

assenply as in Claim?2l wherein the flex circuit, conprises a first flex
T ouPt” AEREIS CoOmBPISHE AR APGR GRS o6 e fong AD {Tighor area

a flex circuit located in the interior area;

a stiffener member located in the interior area and connected to the frame; and
a seal member located inside the interior area, wherein the flex circuit extends

between the seal member and the stiffener member, and wherein the frame, the

15 stiffener and the seal member form a gas tight chamber in the interior area.

21. A gas tight chamber and flex circuit assembly as in Claim 20 wherein the
interior area of the frame comprises the gas tight chamber and an isolated second
chamber adjacent the gas tight chamber.

20
22. A gas tight chamber and flex circuit assembly as in Claim 21 wherein the flex
circuit extends from the gas tight chamber into the second chamber and is sealed at a

junction between the gas tight chamber and the second chamber.

25  23. A gas tight chamber and flex circuit assembly as in Claim 21 wherein the flex
circuit comprises a first flex circuit member extending through an open hole in the
frame, and a second flex circuit membe: electrically connected to the first flex circuit
member, and wherein the second flex circuit member extends from the gas tight

chamber into the second chamber.
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frame, and a second flex circuit nenber electrically connected to the first
flex circuit menber, and wherein the second flex circuit menber extends
fromthe gas tight chanber into the second chanber. 30 10 24. A gas tight
chanber and flex circuit assenbly as in C aim20 wherein the frane

conpri ses an open hole, wherein the flex circuit extends through the open
hol e, and wherein the seal nenber iéospaced fromthe open hole. 5 25. A
gas tight chanber and flex circuit assenbly conprising: a franme conprising

a cover nnegt ed .t base al qng a j.unctiqgn; at Jleast one flex circuit, a
first ongg'of ?\n%as "ﬁﬁ&@‘a&ﬁ%ﬁﬁ ﬁe’g%"‘ﬁtgasée ¥ &5 BriClaim @Aavhegeinthem i nsi de t he
frame toframeTofPristiunl JrRARoled wheRin @B flel 8irdli hhGHl L whi ch
seals off two g\gct i ons pgf the flex circui %r@'%bg)ﬁglg&%ﬂe@?ﬁﬁ%ﬁo@%hihﬁﬁfm

separ at eagt whereimibe deal meantfer fnspacedHfeors ¢t opeailole. | ocat ed i nside an interior
area of the franme spaced fromthe junction. 26. A gas tight chanber and
flex circuit assenbly as in daim25 further conprising a second seal at

t he jsincpson heéa‘é@nx%{it ém‘b%px‘%ﬂém‘m%ﬁ%#%ﬁgg&%‘%A gas tight chanber and

flex circuit assenbly as in Calm25 ame conprises a hole,

wher ei n & fiemeicomiprifinga coverwinhesed eradsasoulongh jidtiohy ame at the hole, and
wherein the §eal I s spaced from hﬂ;{fpol e. 20 28. A gas tight chanber and
flex cir@ufts 8%%@%‘?‘{/‘9‘%%‘#@“%’ K FICHiET havingaportipp gxignding firosner
connect egside thd'@arh®YE5uiHas (i I.ng the flex circuit against the seal. 29.
A gas tight chanber anlclzl Tl ex f‘(%?ﬂ?(%:’uit assenbly as in Caim25 wherein the

two 25 seal pothe at beast oreeflex difcnit twipeasseals@iif twahweohiais ofikk Aeseiecud chanber

open_to hhe ouﬁ sj de, .. .
10 om each other in two separate areas inside the frame, the seal being located inside an

interior area of the frame spaced from the junction.

26. A gas tight chamber and flex circuit assembly as in Claim 25 further
comprising a second seal at the junction between the cover and the base.

15
27. A gas tight chamber and flex circuit assembly as in Claim 25 wherein the
frame comprises a hole, wherein the first flex circuit extends out of the frame at the

hole, and wherein the seal is spaced frora the hole.

20 28. A gas tight chamber and flex circuit assembly as in Claim 25 further
comprising a stiffener connected to the cover and pressing the flex circuit against the

seal.

29. A gas tight chamber and flex circuit assembly as in Claim 25 wherein the two
25  sections comprise a first gas tight chamter and a second chamber open to the outside

of the frame by a substantially open aperture through the frame.

30. A gas tight chamber and flex circuit assembly as in Claim 29 wherein the seal

is spaced from the aperture through the frame.
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of the franme by a substantially open aperture through the franme. 30. A gas
tight chanber and flex circuit assenbly as in Caim?29 wherein the seal is
spaced fromthe aperture through the frame. 30 11 31. A gas tight chanber
and flex circuit assenbly as in Claim?29 wherein the first flex circuit
extends into the gas tight chanber. 32. A gas tight chanber and flex
circuit assenbly as in Caim?29 wherain a second 5 one of the flex
circuits is electrically connected to the first flex circuit, and wherein

t he secogﬂ flex circuit extends into the gas tight chanber. 33. A gas tight
chanber and f RS EBhtaipmbasashiitxcicoitpssenibigas indCIhiRD® whtRiflhelgast one
flex cirgad; | . of the flex circuits having a first portion which
ext ends ﬁ#%ﬂc&&egdéiillg%lenﬁﬁwtgﬁ%’\gﬁawbﬁhd a seal on one of the flex circuits
to formiwo areas inside the frane separated by the seal and the flex
circuit,, Wwherein the seal is spaced fromthe first portion of the first

flex cirtuit 4vees éghtichamberandflexicironit essembiicastih (MG Wheref Céfsﬁicgn he frane.

15 34. ARas : er.and flex circuit assenbly as in Caim33 wherein
the seal istl%énﬁég‘tcé'ceéggg% %%“3’??%‘% cgringctrd to theshirst flescirquitc ad whasin A gas ti ght
chanber thﬂ@cbh&ﬂcﬁbi&ﬁiﬂéxté’:ﬁﬁ%f@'tb(eQa%tigﬂtéﬂaﬁ{ 33 wherein the seal 20 is on
a second one of the flex circuits, the second 'flex circuit being

electrically connected to the first flex circuit. 36. A gas tight chanber
and fl exscCircyj |y _as i.n C aim 33 wherein the first portion of the
first flex c%gétﬁt@gg{i%ﬁ%?a?ﬂﬂ&ﬁﬁﬁcqlh@%b@Cpnlptlhl@gfrarre without a seal 25
di rect| v flmiapeen the first portion and the franme at the hole.

10 atleast one flex circuit, a first one of the flex circuits having a first portion which
extends through a hole in the frame; and
a seal on one of the flex circuits to form 1wo areas inside the frame separated by the
seal and the flex circuit, wherein the seal is spaced from the first portion of the first
flex circuit where the first portion extends through the hole in the frame.

15
34. A gastight chamber and flex circuit assembly as in Claim 33 wherein the seal

1s on a second portion of the first flex circuit.

35. A gas tight chamber and flex circtit assembly as in Claim 33 wherein the seal
20 ison asecond one of the flex circuits, the second flex circuit being electrically

connected to the first flex circuit,

36. A gastight chamber and flex circuit assembly as in Claim 33 wherein the first
portion of the first flex circuit extends through the hole in the frame without a seal

25 directly between the first portion and the f-ame at the hole.

37. A gas tight chamber and flex circuit assembly as in Claim 33 wherein the two
areas inside the frame comprise a gas tight area and an adjacent second area, the hole
extending from inside to outside the frame from the second area, and wherein one of

30  the flex circuits extends from the gas tight area into the second area.
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37. A gas tight chanber and flex circuit assenbly as in Caim33 wherein
the two areas inside the frane conprise a gas tight area and an adj acent
second area, the hole extending frominside to outside the frame fromthe
second area, and wherein one of 30 the flex circuits extends fromthe gas
tight area into the second area. 12 38. A gas tight chanber and fl ex
circuit assenbly as in Caim33 wherd2n the first flex circuit conprises
the first portion avid a second portion, wherein the second portion
conpriseg, a closed Jogop section, and wherein the first portion extends from
an insi gse ed@e%aaflghtffialrtbsba@efm arfuitasgmblyagialaing B3 whomibthe fasd 1 ex
circuit Y ' j -wherein t seal .s.directly on the closed
| oop porfﬁ?’iﬁm&h Cﬁg&ﬁs%s&ﬁrgf%gfo\rgg di@ s %&"@% whegpin therssrend: and f 1 ex
Circui t potiembomiprises iarldsbalovpIRctiod, bAEHhdRirCRB Pk PoRfbntexilidl EI%HF& pressing
the closed | ogp section of the first flex circuit against the seal,

wher ei n Wﬁgeg&gﬂﬁéﬁépo§éﬁﬁ§man openi ng through the closed | oop section

bet ween the two areas.

39. A gas tight chamber and flex circuit assembly as in Claim 38 wherein the seal

is directly on the closed loop portion of he first flex circuit.

40. A gas tight chamber and flex circuit assembly as in Claim 39 further
10 comprising a stiffener pressing the closed loop section of the first flex circuit against

the seal, wherein the stiffener seals an opening through the closed loop section

between the two areas.




