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ELECTRONI CS MANUFACTURI NG 5 FI ELD OF THE | NVENTI ON The invention relates to
inmprovenents in the field of electronic packaging & assenbly and the

sol dering of ICs or passive devices on printed circuit boards. 10
BACKGROUND COF THE | NVENTI ON The ongoi ng integration and m niaturization of
conponents for electronic circuitry has becone a growi ng challenge to the
limts of printed wiring board technol ogy over the last twenty years.
Printed circuit boards or printed wiring boards (PWB) as they are nore
commonly terned, play several key roles. First, the electrical conponents,
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board. Thus, the PVB serves BSTROMES MANOPACTURINGONponent s. Secondly,
using chemcally etched or plated conductor patterns on the surface of the

boardi the PWB forns the desired electrical interconnections between the
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the packg@€eomponents. Secondly, using chemically etched or plated conductor patterns on the
surface of the board, the PWB forms the desired electrical interconnections between
the components. In addition, the PWB can include a metal area serving as a heat sink.
20 Increased use of integrated circuits, and surface mount technology (SMT) has
accelerated the densification of electronic circuitry. Surface mount devices (SMD) are
applied directly to the surface of the PWB and soldered using vapor phase reflow
(VPR), infra-red (IR) or other mass soldering techniques. SMT is revolutionizing the
electronic manufacturing industry by reducing assembly cost by about 50%, increasing
25  component density by over 40% and enhancing refiability. '
Ina convent'ional SMD package, a silicon die is mounted on a die pad of a
multilayer organic substrate. The entire die pad area of the substrate is coated with an
adhesive which bonds the silicon die to the substrate. Unfortunately, moisture inside a
plastic SMD package tums to steam and expands rapidly when the package is exposed
30 to the high temperatures of VPR, IR soldering, ar, if the package is submerged in
molten solder, wave soldering. Under certain conditions, the pressure from the
expanding moisture and steam can cause internal delamination of the plastic from the
chip and/or substrate, internal cracks that do not extend to the outside of the package,




1 band damage, wire necking, bond lifting, thin filmcracking, or cratering
beneath the bonds. In the nost severe case, the stress can result in

ext ernal .package cracks. This is conmonly referred to as the "popcorn"
phenonenon because the internal stress causes the package to bul ge and
then crack with an audi ble "pop"” sound. Surface 5 nount devices (SMD) are
nmore susceptible to this problemthan through-hole parts because SMDs are
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Level 2 Moisture Sensitivity Test, but the Level 1 Moisture Sensitivity Test remains
extremely chalienging.
20 The IPC/JEDEC Moisture Sensitivity Test (the popcorn test) has 3 levels. Level 3
Moisture Sensitivity requires that the SMD package be subjected to 30° C at 60%
relative humidity for 192 hours, then cycled through three IR/convection heating cycles,
which follow specific requirements. Level 2 Moisture Sensitivity requires that the
package be subjected to 85° C at 60% relative humidity for 168 hours and then cycled
25  through three IR/convection heating cycies. Level 1, which is the highest level of
moisture insensitivity, requires that the package be subjected to 85° C at 85% relative
humidity for 168 hours, then subjected to three cycles of IR/convection heating (See
JEDEC document No. JESD22-A112-A Moisture-Induced Stress Sensitivity for Plastic
Surface Mount Devices).
30 Various techniques have been used to either limit the amount of humidity a SMD
package is subjected to between manufacturing of the package and the time of
soldering fo a printed circuit card. Techniques have also been used to help the SMD

package to pass higher levels of the popcorn test.




30 Various techni ques have been used to either limt the anmount of humdity
a SMD package is subjected to between manufacturing of the package and the
time of soldering to a printed circuit card. Techni ques have al so been
used to help the SMD package to pass higher |levels of the popcorn test. 2
To limt the amobunt of npisture an SMD package is subjected to prior to
soldering to a printed circuit board, such packages are packed and shi pped
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threshold level by placing the device into a container with a desiccant and then sealing
20 the container. Once the moisture sensitive components are to be evaluated, the
container is unsealed and the components removed from their container. After
evaluation, the components are restored to the container, which is then resealed. The
above steps are repeated until the components are placed into their container for either
shipment, or transportation outside the local testing environment. The protective
25  gontainer is any type of enclosure that minimizes the exposure of moisture-sensitive
components to the ambient environment. Due to the effectiveness in stemming
moisture accumulation, a baking step is not necessary immediately prior to shipment.
Obviously, the repeated opening, testing, and reclosing of the container are added
steps which increase the manufacturing and handling costs of the device.
30 Equipment commercialized by Seika Instruments uses a self-desiccant material
to dry the atmosphere of a dry cabinet. The Seika Instruments cabinets, however, do

not maintain a RH% of less than 5% in a dynamic environment.




conponents to the anbient environnment. Due to the effectiveness in stenmm ng
noi sture accunul ation, a baking step is not necessary imediately prior to
shipment. Obviously, the repeated opening, testing, and reclosing of the
contai ner are added steps which increase the manufacturing and handling
costs of the device. 30 Equi pnment conmercialized by Seika Instrunments uses
a self-desiccant material to dry the atnosphere of a dry cabinet. The
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of this invention containing a self-generating dry gas source.

DETAILED DESCRIPTION OF THE INVENTION
20 ' The introduction of surface mount devices (SMDs) has significantly

contributed to the advancement of electronic assembly. Plastic SMDs, especially, have
gained extreme popularity as such devices offer versatility and the inherent low cost of
plastic packages. These devices, however, have the disadvantage of being sensitive to
moisture. Moisture from atmospheric humidity diffuses through the permeable SMD

25 package and if the moisture level inside the package reaches a critical point, the device
may be damaged when brought up in the temperature during the reflow soldering
process. The rapid increase and high vapor pressure in the package combined with the
thermal mismatch stress the component. Typical component failures include die
cracking, internal corrosion, bond wire damage, and, in the worst casé, external

30 cracking. This is also referred to as the popcorn effect due to the audible popping at
failure.

To avoid moisture-induced failures and popcorning, it is necessary to

scrupulously comply with the floor life recommended by the manufacturer of the




25 package and if the noisture |evel inside the package reaches a critical
point, the device nmay be danaged when brought up in the tenperature during
the refl ow soldering process. The rapid increase and hi gh vapor pressure
in the package conbined with the thermal m smatch stress the conponent.
Typi cal conponent failures include die cracking, internal corrosion, bond
w re damage, and, in the worst case, external 30 cracking. This is also
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with nitrogen usage. As dry cabinets gain adoption in PCB assembiy environments, the
need for cabinets that have lower operating costs is emerging. This is particularly

20  crifical in plants where nitrogen is not currently available. Installing a centralized
nitrogen source can be expensive.

This invention reduces the costs associated with the adequate operation of a dry
storage cabinet used for moisture sensitive device management in a PWB assembly
environment. The cabinet unit of this invention has a self-generating dry gas source,

25 which only requires some electric power and readily available compressed air. The
cabinet unit produces dry gas at a very low marginal cost. Accordingly, the dry box or
cabinet can be located anywhere in a PWB assembly plant and does not require the
need for a centralized N3 system.

The dry cabinet of this invention includes a self contained dry gas generation

30 system and is indicated in general, by reference numeral 10 in the Figure. The cabinet
10 typically will contain an access door 12 with handle 13 to open and close door 12
and allow ingress and egress into the interior of the cabinet 10. The access door 12

may include one or more windows or visualization sites 14 to allow the interior of the




ni trogen source can be expensive. This invention reduces the costs
associated with the adequate operation of a dry storage cabinet used for
noi sture sensitive device nmanagenent in a PWB assenbly environnment. The
cabinet unit of this invention has a self-generating dry gas source, 25
whi ch only requires sone electric power and readily avail abl e conpressed
air. The cabinet unit produces dry gas at a very | ow marginal cost.
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reduces the cost of providing the desired environment within the interior
of the drf{ffEsBi9R8EAIBBACHFESt 0 the cost of providing the prior art

central i zed nhgaiagesfeding to the Figure, compressed air from any available source,

whether a modular supply of compressed air or centralized compressed air system,

20  enters the dry cabinet 10 via line 20. A valve 22 can direct the compressed air via line
20 to an air drying system 24 or nitrogen generating system 26, or both, contained
within the structure of cabinet 10. The air dryer 24 and nitrogen generation system 26
are built within the base 18 of cabinet 10. The specific location of the dry gas forming
system within the dry cabinet 10 is not critical to the invention.

25 Compressed air via line 20 is directed to either or both the air dryer 24 and
nitrogen generator 26 via valve 22. if directed to the air dryer, the compressed air
through valve 22 enters line 28 and then a filter 30 so as to remove air borne
contaminants such as minute particulates and the like. From the filter 30, the
compressed air stream enters the air dryer 24 via line 31. The air dryer 24 is a

30  desiccator, which includes a mass of desiccant, which removes substantially all of the
water vapor from the compressed air stream entering cabinet 10 via line 20. As
previously stated, it is desired to maintain the environment within the interior of cabinet

10 to a relative humidity of less than 5 %.




ni trogen-generating sources. Again, referring to the Figure, conpressed air
fromany avail abl e source, whether a nodul ar supply of conpressed air or
centralized conpressed air system 20 enters the dry cabinet 10 via |line
20. A valve 22 can direct the conpressed air via line 20 to an air drying
system 24 or nitrogen generating system 26, or both, contained wthin the
structure of cabinet 10. The air dryer 24 and nitrogen generation system 26
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cabinet via line 36. The flow controller should also include an on/off switch to initiate or
stop gas flow if desired. From flow controller 34, and line 36, the dry air is directed to a
series of dry gas injectors 38. The injectors 38 direct the dry gas, whether the dry air, or

20  as will be explained below, nitrogen from nitrogen generator 26 into the interior of the
cabinet. The exact number and type of gas injectors directing the dry gas into the
interior of cabinet 10 is not critical for this particular invention and one of ordinary skill in
the art can determine the amount, size and type of dry gas injectors, which would be
required for the individual cabinet interior space.

25 In the Figure, it is shown that the dry air from air dryer 24 can be directed to a
storage tank 40 prior to be directed into line 32 and ultimately into the interior of the
cabinet. The storage tank 40 is optional and can be used {o more accurately control the
flow of dry gas into the interior of cabinet 10. Thus, at times, the environment within
cabinet 10 may be such that no additional gas is required to be used to sweep the

30 interior of the cabinet. At such times, the dry air or nitrogen can be stored in the optional
storage tank 40. Although one storage tank is shown, a separate storage tank for each

of the air desiccator 24 or nitrogen generator 26 can be used. Further, a single storage




of the water vapor initially contained thereinis directed into the
interior of the cabinet to sweep the cabinet and maintain an interior

envi ronnment containing | ess than 5% 15 relative humdity. Thus, fromthe
air dryer 24, the dry air is sent vialine 32 to a flow controller 34

whi ch can adjust for the volunme of dry air directed into the interior of
the cabinet via line 36. The flow controller should also include an on/off
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modules 27 and 29, where the air is treated to separate oxygen from nitrogen in the air
20 stream and produce a highly concentrated Na stream.
The permeable membranes that can be employed in the practice of the invention
will commonly be employed in membrane assemblies typically positioned within
enclosures to form a membrane module comprising the principal element of a
membrane system. As understood with reference to the invention, a membrane system
25  comprises a membrane module or a number of such modules, arranged for either
parallel (as shown) or series operation. The membrane modules can be constructed in
convenient hollow fiber form, or in spiral wound, pleated flat sheet membrane
assemblies, or in any other desired configuration. Membrane modules are co_nstructed
to have a feed air surface side and an opposite permeate gas exit side. For hollow fiber
30  membranes, the feed air can be added either to the lumen side or fo the outer surface
side of the hollow fibers.
it will also be appreciated that the membrane material employed for the air
separation membrane can be any suitable material capable of selectively permeating a




10 generator is incorporated into the dry cabinet 10 of this invention. The
nitrogen generator is shown as reference nuneral 26 and generally
conprises one or nore nmenbrane nodul es, used for separating nitrogen from
the conpressed air stream 20 and for producing a concentrated dry nitrogen
gas stream For exanple, one or nore nenbranes, such as polyimde,
polycarbonate nyl on, 6, 6, polystyrene, or cellulose 15 acetate nenbranes
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such mat PSS oA vVeRiiNcat ed above, the perneabl e menbranes conpri sing

the menmbrane Oneis a so-called “composite membrane” in which the active layer is positioned
coextensively adjacent to a structurally supportive and usually porous substrate. In a
composite membrane the active layer and the substrate are not partial elements of a
20 single, monolithic layer. They usually are produced by taying up one layer on another,
such as by laminating two separate iayeré. The substrate can be a selectively gas
permeable material but typically is not. As mentioned, due to porosity the substrate has
negligible gas separation properties and presents little resistance to transmembrane
flux. The substrate primarily provides structural integrity for the active layer which is by
25  itself normally too thin to form a self supporting film or to withstand the pressure
gradient across the membrane imposed during routine operation.
A preferred type of membrane is known as an asymmetric membrane. This
membrane is characterized by an anisotropic structure in cross section normal {o
direction of permeate flow. Typically an asymmetric membrane has an active layer
30 constituted by a continuous, dense thin skin at one surface and a porous, usually
thicker support layer coextensively adjacent to the skin and tending to be increasingly
porous with distance from the skin. The active layer and support layer of the
asymmetric membrane are usually composed of the same selectively gas permeable




system positioned within cabinet 10 of the invention may be in any
desirable form with hollow fiber nenbranes being generally preferred. It
wi |l be appreciated that the nenbrane naterial enployed in any particul ar
gas separation application can be any suitable material capable of
selectively perneating a nore readily perneable 10 conponent of a gas of
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thi Cknesspoci{/bénglml a%/oqgg po|y%enzoxazoles cellulosic derivatives, polyazoaromatics,

poly(2,6-dimethylphenylene oxide), polyarylene oxide, polyureas, polyurethanes,

20 polyhydrazides, polyazomethines, cellulose acetates, cellulose nitrates, ethyl celiulose,
brominated poly(xylylene oxide), sulfonated poly(xylylene oxide), polyquinoxaline,
polyamideimides, polyamide esters, blends thereof, copolymers thereof, substituted
materials thereof and the like. This should not be considered limiting since any material
which can be fabricated into an anisotropic substrate membrane may find utility as the

25  substrate layer of the present invention. Preferred materials for the substrate layer
include polysulfone, polyethersulfone, polyetherimide, polyimide, polyamide
compositions and copolymers and blends thereof.

A wide range of polymeric materials have desirable selectively gas permeating
properties and can be used in the active layer. Representative materials include

30  polyamides, polyimides, polyesters, polycarbonates, copolycarbonate esters,
polyethers, polyetherketones, polystherimides, polyethersulfones, polysulfones,
polyvinylidene fluoride, polybenzimidazoles, polybenzoxazoles, polyacrylonitrile,
cellulosic derivatives, polyazoaromatics, poly(2,6-dimethylphenylene oxide),

10




menbrane. Typically, the thickness of the skin is about 50-3000 A,
preferably about 50-1500 A and nore preferably about 50-1000 A. The
asynmetric menbrane can be either nonolithic or conposite. That is, in a
nmonolithic asymetric nenbrane the 5 active |ayer and support |ayer are
parts of an integrated nonolithic structure. In a conposite asymetric
menbrane, the asymmetric nenbrane includes a substrate adjacent to the
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20 to both hollow fiber membrane surfaces, the inside (lumen) surface and the outside
surface of the hoIIoW fiber membrane are porous, yet the membrane demonstrates the
ability to separate gases. In the embodiment wherein gases are separated, the
preferred polymeric materials for membranes include polyestercarbonates,
polysulfones, polyethersuffones, polyimides, and polycarbonates. More preferred
25  polymeric materials for gas separation membranes include polycarbonates and
polyestercarbonates. Preferred polycarbonate and polyestercarbonate membranes for
gas separation include those described in U.S. Pat. Nos. 4,874,401; 4,851,014;
4,840,646 and 4,818,254; the relevant portions of each patent incorporated herein by
reference for all legal purposes which may be served thereby. In one preferred
30  embodiment, such membranes are prepared by the process described in U.S. Pat. No.
4,772,392, the relevant portions incorporated herein by reference for all legal purposes,
which may be served thereby. Particularly useful membranes for the air seperation and
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separate gases. In the embodi ment wherein gases are separated, the

pr ef dir ecFOPEENiFALRY Biliease BAa e fromusAPRIsesed cvtilgibgsopsriieyiaiec ar bonat es,
pol ysul f gga)%érbeﬂi& WEnB&RH Db dapne Smgghyd)rm.&?a:s@r@.qsﬂams\/?ﬁa@q%&ﬁate'Vbr e

preferred 25 polyneric materi a or gas separation nenbr'anes include
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po'syespgfrafrﬂotﬁé’m%%@ggf&% At %5% &ngﬁ:ﬁ SERPEALABT bR i 4 irfdiAgsy descri bed in
components mciudlng formatlon of a concentrated nitrogen gas stream. Accordingly,
20 the nitrogen generating system 26, which is incorporated into cabinet 10, can include
one of more beds of adsorbent which under selective pressure conditions can adsorb
oxygen or nitrogen and produce a concentrated dry nitrogen gas stream. Operation of
PSA systems are known in the art in which cycles of pressurization (adsorption),
depressurization (regeneration), and equalization of pressure are used to adsorb a
25 gaseous component from a mixture and regenerate the adsorbed component form the
adsorbent bed. U.S. Pat. No. 4,933,314 describes a particular molecular sieve carbon
used for separating nitrogen or oxygen from air. U_S. Pat. No. 5,288,888 directed to
producing a nitrogen enriched product by passing air through a bed of crushed zeolite
and U.8. Pat. No. 6,068,682 which discloses crystalline titanium molecular sieves,
30 CTS-1 are examples of known adsorbents which can be used to form a concentrated
nitrogen stream from air. Each of these listed U.S. patents are herein incorporated by

reference in their entirety.
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4,840, 646 and 4, 818, 254; the relevant portions of each patent incorporated
herein by reference for all |egal purposes which may be served thereby. In
one preferred 30 enbodi nent, such nenbranes are prepared by the process
described in U S. Pat. No. 4,772,392, the relevant portions incorporated
herein by reference for all |egal purposes, which my be served thereby.
Particularly useful nenbranes for the air seperation and 11 generation of
a concent r at edindiay tdWhegasmbiaheaeparatiohsydten, & icbeceniatgdmitrogemeadsteeres

roduced t he_present assi gnee ir. Liquide, und he rad n VEDAL.
'Fl)'he concé‘?%’l‘ 2 FAS Pedye ey grtiag) Igﬁ"ﬁ@fogecg 53?@9 ??%q’r? %?@égd air
and is $h&)§@agasluajlabmrma/waﬁnébg W@dﬁnﬂtﬂi@ﬂm bAd Me86.separated fromthe

ni trogen conponent 5 strea nmbr ane. 1 r?l trog en g)?s stream

| eavi ng gener Btd b@GnWrﬁtOPF’#@tl@"eé%d'ﬁé’E'@m if?(@{ I YSPH! 1Of §ioHPS ¢ ank
40 pr!sor shﬁa&efn'aﬂnpdé\&%%%@nﬁg Br éﬂé}easégmbfyl ﬁ’]‘é’dr?@ﬁﬁlhéﬂ diehis Jventsh higie 36 to

the dry gas injectors . Agai n, separate tank 40 can be used to store
the N2 gégtharusain prre@ﬁmttﬂgeanmtwaygfeiﬁvgéﬁmbeuﬂgBGV?'@PB{tafW@tqdeYsH%FIQ@E of

dry air fﬁﬁﬂ%} H?)?a tpér%ﬁﬁrt géfor%&ﬁg%ﬁlnze%e a?ﬁéd"é} abf?{P@%fW' th bul k

storage an cont are particularly
descri beetemmmd&topadectruo@. omicab®, rmegnetlcszomnsmeandﬁhgmﬂe ¢@ybe storgbm 656;

>, 439, 50§?Qgeg rwg%e n%ﬁgnmy\im‘sﬁ lf,fﬁ% GORES o%%OE Qhich Wah BRrALSRe RRLEI N

i ncor por fence e nitr enerating system 26 has been
descrmbe@aalsagimgmrrarw myeinche devmenstwa:tmrﬁnmhmts&rp&ﬂ‘namwﬁ daorageevttiedne
nodul es forma 15 concentrated nitrogen gas stream

from conﬁi%@%%ﬂr ‘FP‘%F%P"%PH&” USST'[I cul ate adsorbents in known pressure
swi ng adsor pt Tha d(}F@%), hayisg ewspt tfﬁhuﬁeriqrwftamuém()eto raaistaimamas/ lewrch as

tivat ed b it d
Eo s R oty iR 88 el BY e aRat B el St S RiraihE Ralfp ViR e 7 6"
i ndi vi du§b Agﬂiﬁpme%hg%@ﬁiwbmmeéﬁmt ihesugpiline zoomfleeﬁeairedybptmnwen gas
stream ccordal n e ni ener Sste
ConBor aiaE0s g it onirol AR R ti SR e rad B By iBitpen

whi ch uUndgpdiiELRithiN erePiRFBEbECABMYE DI TS, 63as AT the BAG I @EDIREt T@gen
and produce a concentrated dry nitrogen, gas stream Operation of PSA

syst ens AiedinerRuwan be ema captinioys Ahexen N MEtenbPagit-essuri zat i on

(adsorption), Wfﬁ@@ﬁé‘r@%‘é& 'béér‘i u@gbr&)@e%a@mhb@e)sev@@dp%aéd &abbdimehts of
pressure are used to adsorb
the present invention it will be apparent to those skilled in the art that variations and
20  modifications are possible without the deviating form the broad scope of the present

invention which shall be limited solely by the scope of the claims appended here too.
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25 gaseous conmponent froma m xture and regenerate the adsorbed conponent
formthe adsorbent bed. U S. Pat. No. 4,933,314 describes a particular

nol ecul ar sieve carbon used for separating nitrogen or oxygen fromair.

U S. Pat. No. 5,288,888 directed to producing a nitrogen enriched product
by passing air through a bed of crushed zeolite and U S. Pat. No.

6, 068, 682_which di scloses crystalline titanium nol ecul ar sieves, 30 CTS-1
are exanp@'eémﬁ' known adsorbents which can be used to forma concentrated
ni trogen st ﬁeﬁreabrnefmhﬁg aﬁ@ﬁaoééd ht@@%ﬂ;ac%tfsﬂlst&; sifdcRheudidRvizes gi n
incorporated by reference in their entirety, 12 Simlar to the nenbrane
separ at i on epEnEignractoh kenislaive dumidioRePrighg; Qldleé'éﬁ@tcf EUiTege PAS nodul e

can opti Onableﬁi%?or%trg ﬁdaésggﬁfegrvﬁﬂﬁsat@%blﬁ% a%'E!Qrath %Eé Gk &Witi}, nedrize dry

gas injectofs Vi a |ne | ow contro ne 36. I't wll be
under st ood tmeacewhua wpplyeof@pmpc@ﬁaed@ur c@mmwpﬁéanmmml s@id dgsiesadenar saisk
storing 5 C SR ¥omt dry cabi net
of this i nv@lfi g ﬂimq {h ﬁﬁjs@g%%%rog@g?% Pﬁfgg%né ypﬁefoofgg@jew ce frrom

bei ng adver sleismcaitbrf@tsta&ﬂnrbyg@ugermbraior mta:ithenntgrie:t mfrthgealdrcabmhknmamaj@f ore
being utiliz n.p @I’tlcu ar m conduct or, el ectronic,

d.
optical or ﬁ'ﬁ%‘ﬁgi"% cﬁ%g‘ﬁ@ﬁ?mdﬂaglpﬂlitgf'?rs@agée be stored in cabinet 10.

The environnment is free fromwater vapor, which can perneate any 10

packa |ng or. qQres i € ice structure and cause pernanent danmage
whi | e t’-o?'é%@gtﬂ’?et&f;raﬁﬂq 'ﬂgt"g{[‘g&?ﬁdd}ﬁtmﬁ?& 7089 he dry gas, having swept
theinterlor of cabinet 10 to maintain a very low relative humdity within
the interior of the cabi is released formthe cabinet via |line 50.

Agai n, the éoﬁ'ﬂ?‘éﬁ’bi'&?tqfﬁg’“ﬁ@ﬁﬂ?%@é‘éﬁ“ RFFOge(} SRNSHAIPT RATPIESESAMPESNGr  any

opt i onal 15 capaM@eesdrRntingGiBdorih 8\ WoReEHzd Mffo§eH gdPdtidam.n the desired
pressure and low humdity conditions within the interior of cabinet 10.

Thus, a gas leaving the interior of cabinet 10 via line 50 can be on a

cont | fious ar 76y esihdich Eiirh S3MerbRSiaR mUhibhdnd i isida Begerigscr i bed and

illustrated severa pre erre ments of the present invention it wll
be apparent meghraese skilled in the art that variations and 20
nodi fications are possible without the deviating formthe broad scope of

the present invention which shall be limted solely by the scope of the
cl ai s appefhdEie trlrirettodelaim 4 wherein said membrane is a hollow fiber polymeric

membrane.
20
6. The cabinet of claim 3 comprising a plurality of said membranes

i

7. The cabinet of claim 2 wherein said nitrogen generator comprises a particulate
adsorbent capable of adsorbing one or more components of air and form a

25 concentrated nitrogen gas stream.

8. The cabinet of claim 7 wherein said concentrated nitrogen gas stream is formed

by a pressure swing adsorption system.
30 9. The cabinet of claim 1 including said desiccator.

10. The cabinet of claim 1 including both said desiccator and said nitrogen

generator.
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13 CLAIMs: 1. A cabinet having an enclosed interior space for storing
surface nount devices in an environnment of lowrelative humdity
conprising; a desiccator, a nitrogen generator or both associated with

sai d cabinet and transportable therewith, means 5 to receive a supply of
conpressed air comrunicating with said desiccator or said nitrogen
generator or both and neans to direct a dry gas stream from sai d
desiccator or said nitrogen generator into the interior of the said cabinet
to maintai ”I Fhb bfﬁ‘éﬂmdtaé% PRULS Wéﬁ?@ﬁeéﬁca?@f %d/&tlﬁﬁb@h Ffori4@n2- The
cabi net of c aimIinc I ng sal trogen generator he cabi net of
claim?2 \Ahen@ral@artmfﬁﬁlﬂraagmtgenerator conpri ses a nenbrane capabl e of
separating air to forma concentrated nitrogen gas stream 15 4. The
cabinet of claim3 wherein said nenbrane conprising a polyneric nenbrane.
5. The cabite hefcabin@ioidaivmerednhaiaiag@ flosntorander ® vanhtblel volunie dfesaigol ymeri ¢
menbrane. 20 6. The capi net ri a plurality of said
nenbr anes ﬁwﬁﬂﬁsgﬁ rl"rig %P[ éhemnge 8f%€i' C@@Pa ni trogen gener at or
conprises a particul ate adsorbent capable of adsorbing one or nore
conponents of _air ndf 5 Co ntrated nitrogen gas stream, 8. The
bl et of T T osb LR A RHnE A PR atlomob SR TJoRia SRS f or e
by a pressujf sﬁa@aﬁgfr@d%@idoaegm&aﬁ)ysgammntrageﬁgeﬁé}@toeabbdsmt of claiml

i ncludi ng said desiccator. 10. The cabinet of claiml including both said
desi dfator and said nitrogen generator. 14 11. The cabinet of claim1
wher ei n saifl qﬁé'c‘éﬁﬁsb%fcﬁé]ﬁ{ Pfurtﬂla?:h@lgﬁiﬂggaeﬂ‘}%'i?d Rindve ;@aﬂ.cma@éseﬂmlsa&art of
said cabinet. 5 12. The cabinet of claiim1ll containing a flow controller to
vary the V(ﬂqgmesﬁedgaﬁ gceived from said supply.

15. A method of storing surface mount devices in the interior of a cabinet and
15 maintaining a low relative humidity in the interior of said cabinet comprising:
directing a supply of compressed air to a dry gas forming means in the form of a
desiccator or a nitrogen generator associated with said cabinet and transportable
therewith, forming a dry air gas stream or a dry nitrogen gas stream from said dry
gas forming means and directing said dry air or dry nitrogen stream into the interior
20 of said cabinet so as to maintain a low relative humidity in the interior space of said

cabinet while storing said surface mount devices.

16. The method of claim 15 comprises forming a dry nitrogen gas stream by

directing said compressed air stream to said nitrogen generator.

25
17. The method of cltaim 16 wherein said dry nitrogen gas stream is formed by
membrane separation of said compressed air stream.
18. The method of claim 15 wherein the relative humidity in the interior of said
30 cabinet is maintained at 5% or less.

19. The method of claim 15 wherein said dry gas stream is a dry air stream formed

by directing said compressed air stream to'said desiccator.
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dry gas streamdirected into the interior of said cabinet. 13. The cabi net
of claim1 further containing a storage neans for storing said dry gas
stream from sai d desiccator, said nitrogen generator or both. 10 14. The
cabinet of claim1 further including a filter to renove particulates from
said conpressed air received fromsaid supply. 15. A nethod of storing
surface nount devices in the interior of a cabinet and 15 nmaintaining a
low relative humdity in the interior of said cabinet conprising:

di recting age.UpHel vie®bd ©POBING 36 fhedih shid iy gay fciing raeamNG aMEARYrdl patthe form
of a desiccator or a nitrogen generator associated with said cabinet and

t ransport abPlesaid galtiegti t h, forning a dry air gas streamor a dry nitrogen
gas streamfromsaid dry gas form ng neans and directing said dry air or
dry nitrogen streaminto the interior 20 of said cabinet so as to nmaintain
a lowdrelative humidity in the interior space of said cabinet wile
storing said surface nount devices. 16. The nethod of claim15 conprises
forming a dry nitrogen gas streamby directing said conpressed air stream
to said nitrogen generator. 25 17. The nethod of claim 16 wherein said dry
nitrogen gas streamis fornmed by nenbrane separation of said conpressed
air stream 18. The nethod of claim 15 wherein the relative humdity in the
interior of said 30 cabinet is maintained at 5% or |ess. 19. The met hod of
claim15 wherein said dry gas streamis a dry air streamforned by
directing said conpressed air streamto said desiccator. 15 20. The net hod
of claim15 wherein said dry gas formng neans is an integral part of said
cabinet. 5 16
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