+ 2220262. CURI NG OVEN SYSTEM FOR SENICONDUCTOR DEVICES Background of the

| n'venti on This invention relates, in general, to a curing oven .system for
sem’Conduct or devices, and :nore particularly to an &aut onat ed curing oven
system for sem conductor devices wherein the magazi ne containing the

sem conductor devices 10 is itself used ag.an oven chanber. In the -

processi ng of sem conductor devices, there are nany steps in whi 21212@@@62
adhesi ves such as epoxy and polyrnrde must be cured. At the pres ne,

these curing steps are generally performed by manual Iy unloading 15

magazi nes cont ai ni NECGRTNG COVEN t SYSTEN| FOR SERTQORDUCTORNOEVaRMst e dfVi ces
into free standing Datch ovens. Because [Ne patch ovens are separate from

ot her processing equipnment, a relatively large anount of floor space is
used while the nmanual handling steps are extrenely |abor 20 intensive.

Therefore, an automated currg& %gg igwctor devices which .
may be integrated with other pro essrng machinery 1s highly desirable. 25
Sunmary of 3t he | nventi.on Accordingly, it is an object of the present '
invention to provimeis fméﬂewueﬂeﬁxﬁéem iﬁf?éﬁgkﬁind%t A A4S oVl

manual hand! (S SRLAST SEBLGeRdRPERE A %%ﬁééﬁ,ﬁgrﬁbéo%%e%&%%ﬁé‘g s

to provide aanuautpmatﬂdsqsrﬁngfovenesysﬁeﬂucbersdﬁib@ﬁauﬂﬂd¥1dEVibéB

magazi ne CO”HﬂégéEht{ﬁé%ﬁgﬁggfggcégﬁtngESSStﬁg 30, Q LR SARe" dev1ces
10 is itself used as an oven chamber.

In the processing of semiconductor devices, there are
many steps in which organic adhesives such as epoxy and
polyimide must be.cured. At the present time, these
curing steps are generally performed by manually unloading

15 magazines containing semiconductor devices and placing the’
separate devices into free standing batch ovens. Because
the batch ovens are separate from other processing
equipment, a relatively large amount of floor space is
used while the manual handling steps are extremely labor

20 intensive. Therefore, an automated curing oven system for
semiconductor devices which may be integrated with other
‘pProcessing machinery is hlghly de51rable.

25 . Summary of the Invention . @w

Accordingly, it is an object of the present invention
to provide a curing oven system for semiconductor devices
which eliminates the need for separate batch ovens thereby

30 eliminating many manual handling steps.

An even further bbject of the present invention is to
provide a curing oven system for semiconductor devices
which uses a magazine containing the semiconductor devices
as an oven chamber.
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-2- The foregoing and ot her objects and advantages are achieved in the
present invention by providing a curing oven 5 systemfor use in

manuf act uri ng *sem conduct or devi ces conprising: a nagazine for receiving a
plurality sof sem conductor devices to be cured; an oven chanber area for -
recei ving sai d nagazi ne; 10 seal ing greans for sealing said nagazine
in said oven chanber area so that said nmagazi ne serves as a duct for gas
fl ow, and neans for passing gases through said nagazine. In a preferred

enbodi eht, a nagarhaefse8§aknyNEnd Sosigdh %%&ﬁ&hrﬂﬁﬂd%&%t\é[@b%hah:% used in
ot her processi ng.ste s,is transported, intq the curi n%&\%\{en system so t hat
it is coupl ed®GBIRERH +RCRAPTIIP AP EATARR Ha R OVoft Hedt EH-3RY PKER

fl ows t hr Gughsybtemafiazi nee Ihanamofremerirgy sead candactact dalvicesn chanber
thereby curi n? M;ﬁig%lg%ni c adhesives. 20 An even cure is obtained by

di stributing ReTheate “gas through the manifold and into the nmagazi ne

rat her than heating Ppgasinsi fer ofeeeving & imaralidibiyonitn gericonduchgr a

cool gas flowgesidbseecbedet &hpe@h the nmagazi ne thereby cooling the
sem conduct or devices so that oxidation will not ,occur ,%Bd subsequent

processi ng steps naf BESPeFRBPREH. 2%ea for recedvigig, s FEE&E 2dfR&ér st andi ng
of the prigsent invsaaldngcaeahe fbt asewllimy s=0itSindeyazige Ha balikowveg

ge.t ai | ed de.“{:iaé’&ﬁ&? %ﬁe&%& UREeL 4 Ofh 14 il gl nAC GRTRATY L9 103N NESy 49
rief Description 0O e aw ngs
. flow; and '
means for passing gases through said magazine.
e In a preferred embodiment, a magazine containing
15 semiconductor devices which is used in other processing steps
is transported into the curing oven system so that it is
coupled between the manifold and exhaust maniflow. Heated
gas then flows through the magazine. The magazine is used as
an actual oven chamber thereby curing the organic adhesives,
20 An even cure is obtained by distributing the heated gas
"~ through the manifold and into the magazine rather than
heating the outside of the magazine. Following the curing, a
cool gas flow is directed through the magazine thereby
cooling the
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FIG 1 is a schematic front view of an automated curing oven system for
sem conduct or devices in accordance with the present invention; 15

FIG 2 is a schematic side view of the automated curing oven syst.em for
sem conductor devices; FIG 3 is a schematBc +op view of the automated
curing oven systemfor sem conductor devices; FIG 4 is an end view of a
devi ce hol di ng magazine; 20_and FIG 5 is a cross-sectional view of a

devi ce hol di FemRRRURtopAeyices sokhat| eridatirn vidh BPtt RECHEVARLL on
FIGS. 1-3 ar gnissefidntt prodéssihdgesteps vy bévpertogmadli vely, of anig.
aut omat ed curing ove §§sten110 %QE 5 SSnic nd#%éor geﬁhces. Curing oven
systenlloq ncl udes aqﬁ °¥%}5%¥? A %d?? oS BRBE 4RI WRE KPP PRRSSP i njection
port 13. Gas inventiam qamtbéd’attainedcbyocphsideving thesifddlgwingource

curi ng oven SGeriit el YdeceiptioR 2 SONTTREI G PLEY FhCaRLbmpayERa " o"

under st and t awings. f or all ow ng and prohibiting gas and air flow through
ports 12 and 13 respectively will be included. It should further be

 understoqd that the neans 0 | Lowin d_prghppitin as and air flow may
. or may 15%hot be disposed %ﬁiﬁgrb§si§ggﬁg°53°?h ebygggngﬁt on the outside

gas and air sources. The gas which flows through gas injection port 12 wll
SEfVESEoheat sand COQ#I&Prinﬂs a schematic front view of an automated
curing oven system for semiconductor devices in accordance
with the present invention:; - _
15 "FIG. 2 is a schematic side view of the automated W
curing oven system for semiconductor devices;
FIG. 3 is a schematic top view of the automated
curing oven syétem for semiconductor devices;
" FIG. 4 is an end view of a device holding magazine}

P

20 and :
FIG. 5 is a cross-sectional view of a device
holding magazine.
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oven system 10 whil-e the air that flows through air injection port 13 will
serve to operate various pneumatic 20 devices throughout curing oven system
10 which will be explained presently. A directional flow tube 14 is coupl ed
to gas injettion port 12. Gas wl|l flom1thr§ugh gas injection port 12 into
directional flow tube 14 where it will be 25 directed to either heat or

.cool the sem conduct or devices in curing oven system 10. For heating, gas

B TR PIV

wijl Qvﬁthrough an open heater flow valve 16 into a flow tube 18. Coupl ed
to flov be 18 is a presdetailet Pesdtipgticn &f dies Intvadrteloror not gas is
actually flowing through 30 flow tube 18. It is inportant that gas is
flowwng into heater 22 while it is turned on because heater 22 may be
ruined if it is subjBEESd lv3nargaschematifi front,i siderand Sap Fiewstube

18 is further couphedriPelpaisE 48 &titsﬁa{aeat éuﬂiﬁgf beahngytsbéﬁuqb iebr
Heat er 22 feeds the 35 8as flow imto a nanifol d 24. For O%npaﬁgeg a
6

cl osed heat er 5t rGAndEcter FViGFFectcPﬁéngangPoﬁyﬁﬁFB £0o
whi ch is -coupl eflagoinjecbion pottol2vbestdeéSwhithshsubt hdrudddestdon t hat

cooler {1 ow valls 26,4111 che eh9sed, i bagc bs rkbBePeRtEIa s |

will be open d coo pro €ss process,
will flow througatepde gasi spurcemhan.eeaig mneggnom mrﬂ'-ulaé is ta be

pressure sensor c?’%pi??cﬁld phRd oh‘&sl@e EHQWsBﬁ%e3Qh@ﬁd cieseef %v%efs%%

not gas is actu ow ng. Fl ow tube ge s.into nanlfol It

shoul d be und@r%?obﬁ ?ﬁaPPFHGtéSBP|n8n§y§Fé Reths pyt Wdldde neans for
cool i ng the gasuhfie@ystandetdad abhhsugbrt hns.ow&hgd afdnbrdddbitdng Geisudad

suph reans. air flow through ports 12 and 13 respectively will be
included. It should further be understood that the means
for allowing and prohibiting gas and air flow may or may

15 ndt bYe disposed on ports 12 and 13 themselves, but on the
outside gas and air sources. The gas which flows through
gas injection port 12 will serve to heat and cool curing
-oven system 10 while the air that flows through air .
injection port 13 will serve to operate various pneumatic
20 devices throughout curing oven system 10 which will be

explained presently.

A directional flow tube 14 is coupled to gas
injection port 12. Gas will flow through gas injection
port 12 into directional flow tube 14 where it will be

~t 25 directed to either heat or cool the semiconductor devices

' in curing oven system 10. TFor heating, gas will flow
throﬁgh an open heater flow valve 16 into a flow tube 18.
Coupled to flow tube 18 is a pressure sensor 20 which
detects whether or not gas is actually flowing through

30 flow tube 18. It is important that gas is flowing into
heater 22 while it is turned on because heater 22 may be
ruined if it is subjected to no gas flow while it is
turned on. Flow tube 18 is further coupled to heater 22
which heats gas flowing through it. Heater 22 feeds the

35 gas flow inte a manifold 24.



15 Mani f ol d 24 contains a thernocouple 34 disposed therein.

Ther nocoupl e 34 neasures the tenperature of the gas in manifold 24 thereby
al l owi ng tenperature readings to be obtained. Once gas flows into manifold.
24 fromeither the heating systemor the cooling system it is forced

toward 20 manifold face plate 36. Manifeg=face plate 36 separates .
mani fold 24 fromthe oven chanber area 38. Oven chanber area 38 is the area

where a device hol di ng magazine 40 will be di sposed so that curing of .the
devices therein cmxowlmyanhf ghdskacheRtatesr38y! Palvidless %piyr@iféété@*
apertures 25__through_ which flows into oven chanber area

plurality of tﬁﬁef—“?ﬁr géoﬁa&n&? gllP‘dnEEHel ﬁGV‘&]P?-%%s’-%o‘Fﬁ‘f%lcﬁ%t‘?%r?é Q‘??Jfﬁq ow
for opti rmm ga&wf vawwvdependi ug shonldhbepandécst God et Chouley g oyed

This w il Ia reipn u further be understood th at
mani f ol d 30 ?gg:}e bpatg%gg Be sgr&érgmvaé}né%% dég?\t%er% ANy & 2'? ATy
speci ficall thLélFbg oneandumgg Sheanoehiingi pypeesis a d?tusmg;ente cmadlmgewl

of a device B%élegg naaazw@mfl@lahetﬁbe h bpeRecsbyel Ve1d P WL Yl ng
magazi ne 40 hol | ow.and arra sem conduct or devices at 35

nged
once. A co ﬁ°889| gdow t HBFd?ﬁ nﬁg&f?ﬁ%uﬁﬁng?%ﬁ”ét:?%rﬁ?r RAURiad £o
pl uralityo of fﬂ.bﬂetubbeBOeand3deeechsShHé£héB Seimet ad€ 19 LRty a series

of sem condu Vi € Iea ecause.devi ce hol di azi_ne 40
serves as thgaggﬁlé ogén CﬁL%%g?ﬁ t&é Eﬁ%ﬂfd L0 Jﬁ%fé’r‘és‘fr%b?"?
confi gur at i oshefhlghbeapadeustoodf thahi thedcdaltng| syst<6 nay Iadwas'luqh t hat
th t c n [ t

ey correspgpdihge meaﬂgsra;} eéoﬂgxg Fow &k £ ORIRE r{@%&]&i gaﬁl.o l}{bﬁiye A

opti mum gas f| ow through nmust be even rou
hol di ng nagafpﬁé g@bpglmﬁgﬁrgoes not 1nclude such means.

15 Manifold 24 contains a thermocouple 34 disposed thereln
Thermocouple 34 measures the temperature of the gas in
manifold 24 thereby allowing temperature readings to be
obtained. Once gas flows into manifold 24 from either the
heating system or the cooling system, it is forced toward

20 manifold face plate 36. Manifold face plate 36 separates .

" manifold 24 from the oven chamber area 38. Oven chamber area
38 is the area where a device holding magazine 40 will be |
disposed so that curing of the devices therein can occur.
Manifold face plate 36 inclﬁdes a plurality of apertures

25 through which gas flows into oven chamber area 38. The
plurality of apertures may be arranged in various o
configurations to allow for optimum gas flow depending upon S
the particular oven chamber employed. This will be explained
hereinafter. It should further be understood that manifold

30 face plate 36 is removable and interchangeable.

Referring'specifically to Fig. 4 and Fig. 5, an end view
and a cross-sectional view of a device holding magazine 40
are shown, respectively. Device holding magazine 40 is
hollow and arranged to hold many semiconductor devices at

35 once. A common device



10 consi.stent. curing of_all semiconductor devices contained therein. This
even gas flow is obtained by forcing a |large volune of gas into manifold 24
conpared to the volune of gas which may flow through the apertures of

mani fold fate plate 36. A common ratio is 4;1. 15 Devi ce hol di ng
magazi ne 40 may be renoved and is interchangeable with other device hol ding
magazi nes 40 in oven chanber area 38. It should be understood that device

- hol di ng,.magazine 40 is the sane magazine that is used in various other

sermi contet or Qi %ﬁg&%ynét@&&immo@%ema@g'slgpmfaﬁ@ynéfof

manual devi ce han q¥necessar There is no need to renove

seni conduct or dém%ss VRS AT c LI FHRLFeAh qloal?:“ﬁo%h%‘ﬂﬁpmya
processing st epferdied) ¢f Séitsordicter sd@pice il adttAREST Nt BSSuse M €evice

bondi ng. 25 w referring back to FlGS,

Lo ng. t hr ougRRIG: Heds itk B0 0ess Ay T e tiahohed, iiates, 1c
flows into eﬁheah;m]xdarbé Imdelnstﬁd)ntmm comfidurationtof the is forced
i nt o magazi ne * b‘@é} @aﬁa a [ V. t

tubes 42 30 m? ex aust t ube ffov\% ‘it'és cou‘%{leﬁeﬁiﬁgﬁ%nﬁl&%ﬁhgg? chf%Qy
this enbodi nentconresnRRd £pEhmR92iFR T AREIee hetdl %&M?z%ﬁﬁe"‘ﬁzt?ray
be coupled to dirsird mimim usloweeifoudh HHOulThé Ugaderidbe waserséood

(ol "ol o1 S0 bl A L6 Sl B dGHA 58,40 SadibR 20
devi ce hol ditig coagsizs tentl Gcuraing | of ;callirsemiconduchor cdevicesheonbainednot
822 I's recycl eqnuddiflepefidh 4 NoRed NGadrPLENy £L SisPa{hdd Sy! BoregHged to the
} 'large volume of gas into manifold 24 compared to the
volume of gas which may flow through the apertures of
manifold face plate 36. A common ratio is 4:1.

15 Device holding magazine 40 may be removed and is
-‘interchangeable with other device holding magazines 40 in
oven chamber area 38. It should be understood that device
holding magazine 40 is the same magazine that is used in
various other semiconductor device assembly steps thereby

20 minimizing the amount of manual device handling necessary.
There is no need to remove the semiconductor devices from
device holding magazine 40 throughout many processing
steps such as other curing steps, die attachment and wire

_ bonding.
hd 25 Now referring back to FIGS. 1-~5. Following the gas
flowing through device holding magazine 40 in oven chamber
area 38, it flows into exhaust maniflow 41. From exhaust
maniflow 41, the gas is forced into magazine evacuation
tubes 42. Gas flows through magazine evacuation tubes 42
30 into exhaust tube 44 which is coupled to a plant exhaust
in this embodiment. It should be understood, however that
exhaust thbe 42 may be coupled to other types of exhaust
means. It should further be understood that all or some
of the gas which flows through device holding magazine 40

35



5 flowfromits flow through device hol di ng nmagazi he 40 ahd other factors
such as cost. Various device hol di ng magazi nes 40 are transported to and

- fromoven chanber area 38 by a transporter neans 46. In this enbodi nent,
~transporter neans 46 includes a 10 statiopgry surface 48 on which device

hol di.ng magazi nes 40 are positioned. Stationary surface 48 is bordered by
mechani cal tracks 50 on each side. Mechanical tracks 50 include pivots 52
attached thereto. Pivots 52 are one way pivots which will grip and

transport degﬁag Ba! éée c%riaagay Bagrie W&?“H@?%&ic%’o txrem&&eé@ e

movi ng t owar ven cha

. Fbmever |vots not and
transport dev@@e AbPWi AFORaGEY ﬁ&sh@@d%HGh 3?%%& rﬁﬁk}4§1 )
direction awauvéﬁogyeteﬁ 2baThwhether 3% ndt gas Nla:wdymled rmlqs 50 are

pneumatical |y ted by sllde 4. Sl,ide 54 .inclu whi ch
Fecel ves ai r #PBANG, RPPR) of inpRpitieh R & KhdBad), o
back and f orst ﬂlbhefcb;n iltboﬁl.ng rthrbamhcdeﬁm@cllm@ﬂg) mmmmm&ort h

enabl i ng one r rel ease. device hol di ng magazi nes
40. Slide 54 |s g S§Q%§8§% %ﬁf% g% air. cylinder 58 - whi ch’ operates pivots

60. Pivots 60 are ﬁagﬁonsr device belding: pagazdness A Are SXANSRPTHRE| sel y
move device hghdafld ¥ResZoveh ¢Rambed Area FWHEa admés‘p%rﬁér sheunsl be

e 5 oncals. s Ebinorapnd negty: A3 amBRcESas 2kt o BRI o ca
38, magazi np dfatishalkry saadfad:es@St vt vmlmnsiesxiem hpid g wmagez iees 40
(r)rgzyglzinﬁg ngmﬁ#gﬁpégirtaghquge%lt'l%\#i%\?len cha (E%)l?eéa%%#&%) thﬁ&tng o
mechanical tracks 50 on each side. Mechanical tracks 50 o/
include pivots 52 attached thereto. Pivots 52 are one way'
pivots which will grip and transport device holding '
15 magazines 40 when mechanical tracks 50 are moving towards
oven chamber area.38. However, pivots 52 will not grip -
and transport device holding magazines 40 when mechanical
tracks 50 move in a direction away from oven chamber area
38. .
20 ' Mechanical tracks 50 are pneumatically operated by a
slide 54. Slide 54 includes a valve 56 which receives air
from air injection port 13 to operate slide 54. Slide 54
moves back and forth thereby allowing mechanical tracks 50
to move back and forth enabling one way pivots 52 to grip oy
25 and release device holding magazines 40. Slide 54 is also -
coupled to an air cylinder 58 which operates pivots 60.
Pivots 60 are much more intricate than pivots 52 and serve
to precisely move device holding magazines 40 into oven
chanber area 38. It should be understood, however, that
30 pivots 60 and pivots 52 are all operated by slide 54.
Once a device holding magazine 40 is moved intoc oven
chamber area 38, magazine 40 must be sealed so that a
consistent gas flow may be obtained and also so that gas
flow does not escape the device holding magazine 40 which
35is disposed in oven chamber area 38. To do this, a
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pneunmati ¢ cylinder-62 is enpl-oyed. Pneumatic cylinder 62 is al so operated
by .ai r *brought in through air injection port 13. Pneumatic cylinder 62
forces first end 63 of device hol di ng magazi ne 40 against a first silicon
ring 64 -5 which is disposed between first -gnd 63 of device hol di ng magazi ne
40 and manifold face plate 36. Pneumatic cylinder 62 also forces device
hol di ng magazi ne 40 against a spring 66 which is disposed beneath manifold
24. Spring 66 is conpressed-thereby allow ng for a secure fit between 10

first €4 63 opneematichoyliinderngaziscenpleyedti r Phenmaitdon cyligdes. 62

second i1 cnLi #s88obardkaRORG e 4RBAAAECAILRIL.OR G120 SpyRRdIG N0

naga2|ne 40 an X aus |con Il
air tight sealportwddn sBpenmasie 6916nd§§v53efnﬁpssn§lzstn§@dzﬁﬁecﬁb and

exhaust mani f| gugdde ﬁui?ﬁﬁg)eﬂagu&iﬁa %eaqaﬁserrfhlhﬁtcgritl&@olneah%

central processing. unit he vital operatlonal

parameters a é“@bﬁbréﬁl@&sB9SEﬂUbF§W39&rﬁé§§toﬁgﬂaﬁpoﬁ§ fevdse, holding

control | ed by higagPhlei a0l HHa ﬁQnﬁhle%g.O‘ﬁaE:eV\lb[L&hel sssupm’lnler:ﬁamd‘leater 22.
e 0 contro

Thi d th f 74 wh
serve to coo aﬁfaﬂaﬁsdgguﬁﬁﬁg" 35 fet, gl ceoRoaine; Bhgeiine” 3, Aba dst
t enperature ofahspréngZBGthhdughishdispnpedabenea&m manifial dp @4 .76 Springhe

tenperat ure 25 OEErBB ﬁ?es‘é@ﬂ Z:Re fﬁl@ﬁ%&hgngﬁg-heos%%&r ! Q-.”i:%f

paraneters such héa neunat i ¢ oper e hs
of curing oﬂ@nfsysteﬁndoﬂFelft ﬁewicepbo diag sagagdne é&dl% férsthe vital

paraneters to ge)98bal Qgﬁg 8d. A fdeend! si1idBRARARG ERAld lMAIspdiea been

D e eSS EieaR: Setehlo g 63, o -pavica Betaihl WIRR21SE 16 4
exhaust maniflow 41. Second silicon ring 68 allows for an
air tight seal between second end 69 of device holding

15 magazine 40 and exhaust maniflow 41.

Automated curing oven syétem 10 is controlled by a
central processing unit (CPU) 70. Virtually all of the
vital operational parameters are controlled by CPU 70.
Various operations which are controlled by the CPU include

20 the power which is supplied to heater 22. This is done
through a power module 72. CPU 70 also control fans 74
which serve to cool automated curing oven system 10. CPU
70 further controls the temperature of heater 22 through

. the temperature adjustment pot 76 and the temperature

R 25 control 78. CPU 70 may be programmed to control other
‘parameters such as heating time, cooling time and the
pneumatic operations of curing oven éystem 10. Further,
CPU 70 allows for readings of the wvital parameters to be
obtained.

30 Thus it is apparent that there has been provided, in
accordance with the invention, a new and improved
automated curing oven system for semiconductor devices
which meets the objects and advantages set forth above.
While specific embodiments of this invention have been

35 shown and described, further modifications and



whi ch nmeets the objects and advant ages set forth above. Wiile specific
enbodi'nents of this invention have been 35 shown and described, further .
nodi fications and i mprovenents will occur to those skilled in.the art.
It is desired that it be understood, therefere, that this invention is not
limted to the particular formshow and it is intended in the appended
clainms to cover all 5 nodifications which do not depart fromthe spirit and
'scope of this invention. 10 15 20 25 30 35 5 1. An aut omated curing
oven system f dmpreviememtsc willldedcames tworthoss rakilisdisin othe npett | Nt gas
flow into sai qgs 34 - ' S, cty Vi pled to
q o5 %2k Pedd That? At be unc}élf‘saédéw, ’E?é‘fef#%b li}:/ﬂ%‘% u%xﬁie’%

said nmeans for injecti ng-gas ow; cool i ng neans selec to

sai d neans foANVeR&domdmReY I9Ritad ta Sthe markicwlansfomn howr| gnd

coupl te_ol tObb_Otﬂ& is ismtéii@@ ihﬁ@%ﬂ@%hﬂ??ﬁ&a&%‘hﬁﬂé @eﬁéﬁ&@ﬁrs: t Ee -
nyentton bel A SRS ShId dd ol TUShA RIS eSSl Ry Vi no

scope of this invention.
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end and a second end, said first end to be coupled to said gas distributing
means, Said flowthrough device hol ding 20 neans furthen~bELﬂg~L§EQXEELgL*‘
exhaust mani fl dw means to be coupled to said second end of said

fl owt hrough devi ce hol di ng neans; clanpimi{ and seal i ng jﬂm’m '
air-tight seals between said gas distributing nmeans and 9 ﬂ""m,??m
of said flowthrough device hol ding means and al so between sdi dtexhaus

mani f1 gw means and said second end of saCHA MBS 1 hr ough devi ce hol di ng
nmeans; ad transporter means on which said flowthrough device hol di ng

*

neans is ngvably di sposed and transported. 30 2. The oven system of
claiml wherein said oven systemis controlled by a central processing unit
which is incorporated in said oven system 35 3. The oven system of

claim2 wherejn said gRARBtoNatied eulling Ren lsyutient !fdie Serdlosnddaist for
selectively diregting the gas flow to the gas héating neans or the cooling
means. 5 4. ¢ﬁ¥189§n°§V§FgﬁPGE‘clain12 wherein the gas distributing means

i ncl udes a nani fold haeang Foradhjelctiifigiiiash oW intes safidlsystient;y ols
S The ovR"syst em of MERLRG: AeAce. S8 AS I ARpIMR KR AL ¢
arranged i n afpredotectiingd gasnifdiowt;o correspond with the flowthrough
devi ce hol ding means g@oling means selectively coupled to said means for
injecting gas flow;
' gas distributing means selectively coupled to both
% 15 said gas heating means and said cooling means; the
invention being characterized by:
flow-through device holding means having a first
end and a second end, said first end to be coupled to said
gas distributing means, said flow-through device holding
20 means further being removable;
exhaust maniflow means to be coupled to said second
end of said flow-through device holding means;
clamping and sealing means for making air-tight
seals between said gas distributing means and said first
25 end of said flow-through device holding means and also
‘between said exhaust maniflow means and said second end of
said flow-through device holding means; and
transporter means on which said flow-through device
holding means is movably disposed and transported.
30
2. The oven system of claim 1 wherein said oven system
is controlled by a central processing unit which is
incorporated in said oven system.

35



that the gas flow will enter sai-d devi ce hol di ng néaﬁs—aL;l§§LL§_L%%;F end
and ffrowto its second end. 6. The oven system of c m 5 whereln
fl owt hrough devi ce holding neans is enployed as a IM mmﬂm{ 7 The

oven system of claim2 wherein the exhaust,ymniflo
recircul ati on neans. 8. The oven systen1of cIa|n12 wherei fi the %Ianplng and .
seal i ng neans includes a first gasket disposed between the 25 first end of
the fl owthrough device holding neans and the gas distributing neans and. a

f\elcg_nd gasket 3di Sﬁ‘ﬁ%edwbﬁl \u@@tweﬁsmm @d:lf&réaﬁi fhéi&%éiﬁﬁ%dewe B
ol di ng means, e exhaust, mani flow neans, said.c | nd._ se ng 3
moans ur't hor 1R Iy SAEh R LR MR eane (ot (FefRtt iy

gaskets to saddrleeqiagt the guds fifows dial theyigess rh'eah:ng meanss @5 the9. A
curing oven sgg %ghégﬂgconductor devi ces conprising: a heater; cooling

means; ans coupl ed to both said heater and said coollng
neans, saldfﬁalve nmeans to selectively direct gas flowinto either said

][lleater or said, coqhw@va&al s the (bﬁ/aimwd rtméﬁme&hs%eg &8 a gas .
oW sour ce; sel ectiv coupl ed to sai eater_an sa

cool i ng rreans r‘l’\y‘gﬁ 9 e M%ct rl?%’dé%@iqé%%z?ng ?3rpﬂ?ﬂ:ﬁi ng
sen1conductorwhemhc@&mpniseanﬁppknr&tﬁnympﬁiapeztunaﬂ,aadﬁé.ﬁecennlehd
sai d first engyrfnie Sl dibwilrh BN fHlbraflsydRgpgi ne further being

r emovabl e;

10 .
' 5. The oven system of claim 4 wherein the plurality of
apertures are arranged in a_predetermined menﬁer to \;)_
correspond with the flow-through device holding means so
that the gas flow will enter said device holding means at

15 its first end and flow to its second end.

6. The oven system of claim 5 wherein the flow-through
device holding means is employed as an oven chamber.

20 7. The oven system of claim 2 wherein the exhaust
maniflow means includes gas recirculation means.

8. The oven system of claim 2 wherein the clamping and
sealing means'includes a first gasket disposed between the -

'25'first end of the flow-through device holding means and o/
the gas distributing means and a second gasket disposed
between the second end of said flow~through device holding
‘means and the exhaust maniflow means, said clamping and
sealing means further including means for contacting said

30 first and second gaskets to said respective ends of said

device holding means.
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an exhaust maniflow to be coupl ed te said second end of said magazi ne;
cl anping and sealing neans for naking air-tight seats ut:vaeen sdi d—mani fol d

and.said first-end of said nagazine and al so betwee i.flow
and sai d second end 20 of said nagazi ne; a rragag!!iﬂ‘m mgn
whi ch said nagazine is novably di sposed and transpo LoughOsu sSai-d
caring oven system 25 10. The oven systemof claim9 wherein said oven
system.is controlled by a central processing unit which is incorporated in
sai d oV systeam Al kurlimy oven sydten afor | semiddndueter ndenicesni f ol d

30i ncl udes a remg nd mterchangeabl e face plate which conprises a
plurality of The oven systemof claim 1l wherein the
plurality aperturesa ehaamanged in a predeternm ned manner ‘'to correspond

Vi th the magazi ne sQydilqg ihgases flow will enter said nagazine at its

first end andflowt0|t55seconde : e p st em of im12
wherei n the Pagazi akve RRANR SPURL %‘ﬂ ;‘P a?ﬂﬂ#eh Joqy  an %abél -
system of cl aldaoh.(in@eiﬁﬁs,t hea Bk healbte nmeans ovo | el eceiveby derectugam on
means. 15. The.,oven %er LN ' segli Qg
means i ncl ude? |1rr§¥° &%raé{ib%;%%a vé](l"an %‘}q& %égm(g?m%%g bf %&
magazi ne and maelmmeansj funthex cconpled sketa 0gapoStew HePWEER t he second
end of said nmagazi ng iyl #4Eg xdpeist i eIy feONp1EQ| €oChaTRI REatag aRal i Ny
nmeans . . . .
10 said cooling means; the invention being characterized by:
a magazine for holding semiconductor devices, said
. - magazine having a first end and a second end, said first
- end to be coupled to said manifold, said magazine further
being removable;
15 an exhaust maniflow to be coupled to said second end

of said magazine;

clamping and sealing means for making air-tight seals
between said manifold and said first end of said magazine
and also between said exhaust maniflow and said second end

50 ©f said magazine; and

~a magazine transporter on which said magazine is
movably disposed and transported throughout said curing
oven system.

N7 2510. The oven system of claim 9 wherein said oven systenm
is controlled by a central processing unit which is
incorporated in said oven system.

11. The oven system of claim 10 wherein the manifold

30 includes a removable and interchangeable face plate which
comprises a plurality of apertures.
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further including means for contacting said first aﬁd‘seeend\gaggglinio
sai d respective end of said nagazine. 20 16. An aut curing ove -
system for sem conductor devices conprising: a heat lgﬁ ”P”

at | east one valve coupled to a gas fl ow s@Eiy ce, sa mg’ aI ve
further coupled to said heater and said cooling neans to selecthe#y di rect
gas flowinto either said heater or said cooling neans; a manifold having a
renovabl e and i nterchangeabl e 30 face plate and being selectlvely coupked

to said heaten2gnd 18 Gviddldykd®ads cPaBENL T oMteeéDn e pRuFAlAEYNE e

having a first n_end and a secon en end a|d first_end tp be coupl ed
to said nanif@ﬁgg%ﬁﬁ? Qﬁﬁiﬁgd?§58§% ermine v@ﬁn§§rcﬁ8nber area, -

sai d nagazinedbnﬁéspbﬂﬁﬂwiphenhaamdg321neamoeﬁhaﬂstheagaélﬁmowmeklcoupled

to said secon [ %ﬁ%ﬁ%é kI g t o di sed
bet ween said % '5&1,& magazi ne anjdrsal a éﬁ ?‘cfig&atgeg'g%d gasket
di sposed beﬁM@@anﬂ(Fnﬁnond end of said nmagazi ne and sai d exhaust
mani f | ow; means for naki ng contact between sald first and second 10

gaskets and said first and second ai a2| especti v
magazi ne trandpor t FM&PYRR FYSLER ?igg‘ai?i@ ?9 gpgpﬂ‘?@ﬁziﬁ\é is
transported; aMmployerRDidsamreowas seiigmnibent to control said oven system

10 14. The oven system of claim 10 wherein the exhaust
maniflow includes gas recirculation means.

v/

15. The oven system of claim 10 wherein the clamping and
sealing means includes a first gasket disposed between the
15 £first end of the-magaéine and the manifold and a second
gasket disposed between the second end of said magaiine
and the exhaust maniflow, said clamping and sealing means
further including means for contacting said first and
second gaskets to said respective end of said magazine.
20 _ |
16. An automated curing oven system for semiconductor
devices comprising:
a heater;
cooling means;

25 at least one valve coupled to a gas flow source, said \-/

at least one valve further coupled to said heate; and said
cooling means to selectively direct gas flow into either
said heater or said cooling means;

a manifold having a removable and interchangeable

30 face plate and being selectively coupled to said heater
and said cooling means:

a semiconductor device magazine having a first open
end and a second open end, said first end to be coupled to
said manifold when said magazine is disposed in an oven |

35 chamber area, said magazine further being removable;

~
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15 said central proce55|ng unit being incorporated thereln The oven
system of claim 16 wherein the manifold face pl ate conpri ses a pIurallty of

‘apertures arranged in a predeterm ned manner to cor
magazi ne so that 20 the gas flow enters said rragaz”“ﬂﬂmlm mnlm‘ end and
flows to its second end. 18. The oven syst of clai¥m whereih the
magazi ne i s enpl oyed as an oven chanber. 19. The oven system of claim 18
wher ei.n the exhaust manifl ow includes a baffle which recirculates gas to
the atwikeast one &l \éxha¥dt mnlon@utbngeoweﬁpwatem §Dd Usdcdrid end of
,nanufacturln% elamconductor devi ces conprising: a nmagazine for receiving a
plurality of ¢6F devices to be cured; an oven chanber area for
recei vingdSsai d magaZiimst Y¥asket dlspeabdngenwaﬁs saidsthsthershiaf rmegaki ne
in said ovenn%gggq5% %5%as§9dtﬂéhl§éiﬁ magazi ne serves as a duct for gas

flow, and neans for passing gases through said magazi ne.
a second gasket disposed between said second end of said

‘magazine and said exhaust maniflow;
means for making contact between said first and second
10 gaskets and said first and second end of said magazine
respectively;
a magazine transporter on which said magazine is movably
disposed and transported; and
\MZ a central processing unit to control said oven systen,
15 said central processing unit being incorporated therein.

17. The oven system of claim 16 wherein the manifold face
plate comprises a piurality-of apertures arranged in a
predetermined manner to correspond with the magazine so that

20 the gas flow enters said magazine at its first end and flows
to its second end.

18. The oven system of claim 17 wherein the magazine is
employed as an oven chamber.
25
19. The oven system of claim 18 wherein the exhaust maniflow
\/ includes a baffle which recirculates gas to the at least one
valve.

30 20. A curing oven system for use in manufacturing
semiconductor devices comprising:
a magazine for receiving a plurality of semiconductor
devices to be cured;
an oven chamber area for receiving said magazine;
35 sealing means for sealing said magazine in said oven
chamber area so that said magazine serves as a duct for gas
flow; and

means for passing gases through said magazine.




