SEPARATE TEST ELECTRONICS AND BLOWER MODULES IN AN
APPARATUS FOR TESTING AN INTEGRATED CIRCUIT
BACKGROUND OF THE INVENTION
{0001} This invention relates to test equipment for testing devices having electrical

circuits including integrated circuits.

{0002] When fabrication of electronic devices, such as computer processors and
memories, has been completed, the electronic devices are subjected to burn-in and
electrical testing in order to identify and eliminate defective devices before
shipment. The term “burn-in” relates to operation of an integrated circuit at a
predetermined temperature or temperature profile, typically an elevated
temperature in an oven. Certain operating electrical bias levels and/or signals are
supplied to the electronic devices while they are at the elevated temperature. The
use of the elevated temperature, electrical bias and functional input signals
accelerates stress to which the devices are subjected during burn-in, so that
marginal devices that would otherwise fail shortly after being placed in service fail

during burn-in, and are therefore not shipped.



SUNIMARY OF THE INVENTION

[0003]  1he mvention relates to an apparatus for lesting an integrated cireait of an
clectronic device, including, an apparatus frame, a power souree mounted to the
apparatus frame. a power electrical path connecting the power source to power
contacis on the electronic deyviee, a signal source: aned o pluratite of signal electrical
paths, cach connecting, the signal <ource (o a respective signal contact oncthe
clectronie device.

[0004]  Phe apparatus may further include a blower mounted to the apparatus
trane, the Dlower blowing air through at least part of the epparatus frame.

[0005]  In the apparatus, the apparatus frame may include d est electronics frame
and a blower trame, the power source ond the signal source being, Tocated in the test
clectronivs frame and jointly forming part of a lest electronics module, and the
blowver being mounted the blower trame and jointly being part ot o blower module,
the test eledronics module and the Dlower module being removably moanted to
one another.

[0006]  In the apparatus, the apparatus trame mav turther include a driver
clectronics part and an oven part, the blower beting an oven blower and the blower
trame being an oven blower trame housing the clectronics device, the oven blower
being mounted to the oven blower frame and jomtly being part ot an oven blower

module, the oven blower blowing air through the oven blower part.



[0007]  Inthe apparatus, the apparatus frame mav further include a driver biower
frame, turther including a driver electronics blower mounted to the driver
clectronios blower frame and jointly being part of a driver electronics blower
module, the deiver blower Dlowing air through the driver electronics part, the test
clectronios module and the driver electrenios moduale beivg remos ably mounted {o
one another.

[0008]  the apparatus may further include ¢ blower bearing mount secured to the
apparatus frome, wherein the blower includes a blower bearmg, held by the Tower
bearing mount, a blower input shaft held by the blower bearing and being rotatable
relative to the blower bearing mount; and a tan mounted on the shalt to rotate
together with the <haft.

[0009]  The apparatus mav turther inciude a blower motor bearing mount secured
to the apparatus trame, @ bMlower motor includingg, o blower motor body secured to
the apparatus franwe, o blower motor stator held by the blower motor body, o
blower motor rofor ratatably held by the bloswer motor bady, a blower motor
autput shatt connected to the blower motor rotor tor rotation therewith, the boswer
nput shatt being driven by the blower motor outpat shatt.

OO0 The apparatus mav turther include o blower motor pulleyv connected to the
bower motor output shaft, o blower pulley connected to the blower input shaly;

and adrive belt running over the motor pulley and the blower pulley.



[0011] The apparatus mav further include spacer component between the
apparatus trame and a sclecied one of the moants. the spacer component being,
removable o permit removal of the drive belt.

[0012]  In the apparatus, the selected mount may be the blower bearing mount, the
DMlower pulley being Tocated betsween the blower bearing and the fan,

00131 The apparatus mav further include first and second sets of opposing rails,
tirst and second sides of arespective deviee holder being, refeasably held by
appesing rails of the fiest and second sets of rails.

[0014]  Phe apparatus may further include o device holder substrate, a plurality of
device holder termimals oncthe device holder substrate, cach tor contacting a
respedtive contact onca respective eieclronic device. a plurality ot device halder
siynan contacts secured to the device holder substrate, cach device holder signal
contact having a surtace tor recasablv mating with a respective surface of a
respective signal connector terminai, a plurality of device holder signal conductors
cannecting the device halder signat contacts o device holder terminals connected to
sigial contacts on the electronic devices, a power contact secared o the device
holder subsrate, the power comnector having a contact surtace tor releasably
mating with @ respective stirtace ot a respective power connector terminal; and at
least one device holder power conductor connecting the device holder board power

contact toa power confacts onone of the electronie devices.



[0015] The apparatus my further include an interior frame that is removably
located within the apparatus frame, the interior frame having first and second
opposing vertical sides and the first and second sets of opposing rails being located
on first and second opposing side walls, respectively, of the subframe.

[0016] In the apparatus, the interior frame may have third and fourth opposing
side walls, further including third and fourth sets of opposing rails being located on
the third and fourth opposing vertical sides of the subframe, first and second sides
of a first electronics board being releasably held by opposing rails of the third and
fourth sets of rails and the first electronics board electrically connecting to the
device holder subassembly.

[0017] In the apparatus, the interior frame may have a fifth vertical side opposing
the fourth side wall, further including fifth and sixth sets of opposing rails being
located on the fourth and fifth opposing vertical sides of the subframe, first and
second sides of a second electronics board being releasably held by opposing rails of
the fifth and sixth sets of rails and the second electronics board electrically
connecting to the device holder subassembly.

[0018] The apparatus may further include a first module including a first
connector including a connector body, a first set of connector terminals on the
connector body for connecting to respective ones of a first set of device holder

contacts of a device holder, a first set of connector contacts on the connector body



for connecting to respective ones of a tirst set of board terminals of a board: and a
first set of connector conductors carried by the connector body and connecting, the
first st of connector terminals to the first set of connector contacts.

10019]  1he apparatus may turther include @ scoond set of connector ferminals on
the connedctor body, the second set of connector terminals being spaced from the
tirst set of connector terminals in a direction that the deviee holder engages with the
connector body,

10020]  In the apparatus, the device holder may include fiest and second sets of
device holder contacts spaced trom one another on g device hoider substrate and
contacting the first and second sets ot connector terminals respectively,

[0021] 1o the apparatus, the device holder mav further include a second set of
connector contacts on the connectar body, the second set ot connector contacts
bemg spaced trom the first set of connector contacts ina direction that the board
engages with the connector body.

[0022]  Incthe apparatus, the first set ol connector conductors mav connect the first
connector fermimais with the tirst connector contacts, further including a second et
ot connector conductors connecting, the second et ol connector cantacts with the
second set ot connector termingls.

[0023] ‘The apparatus mav turther indude o tirst set of terminal spring portions,

cach terminal spring portion of the tirst set ot terminal spring portions urping a



respective connector terminal of the tirst set of connector terminals against @
respective board contict ot the first set ot board contacts, a second set ol terminal
spring portions, cach terminal spring portion of the second set of terminal spring
portions urging a respective connector terminal of the second set of connector
terpninals against a respective board contact of the second set of board contacts, a
Hrst set of contact spring portions, cach contact spring portion ot the first set of
contavt spring portions urging a respective conpector contact ot the tirst set of
connector contacts against a respective board contact of the first set of board
contacts; and o second set of terminal spring, portions, cadh terminal spring portion
of the second set of terminal spring portions urging, o respective conneclor terminal
of the second sl ot connector teriinals against o respective board terminal of the
scvotd set of board terminals.

10024]  In the apperatus, the board mav indude frst and second sets of board
terminals spaced tronone another on a board substrate and contacting the first and
second sets o connector contacts respectively,

{0025]  The apparatus may further include a tirst insulation picee secured against
the connectar body.

[0026] In the apparatus, the first integrated modute mavinclude a teedthrough
board including, a teedthrough board substrate, and o tirst teedthrough board

clectric conductor carried by the teedthrough board substrate and connected to the



first connector contact, the first insulation piece being located against the
feedthrough board substrate.

[0027] In the apparatus, the first integrated module may further include a second
insulation piece secured to the connector body on an opposite side to the first
insulation piece.

[0028] In the apparatus, the first integrated module may further include a
feedthrough board including a feedthrough board substrate, and a first feedthrough
board electric conductor carried by the feedthrough board substrate and connected
to the first connector contact, the first and second insulation pieces being located
against and on opposite sides of the feedthrough board substrate.

[0029] The apparatus may further include a plurality of said integrated modules
jointly forming an insulated wall.

[0030] The apparatus may further include a first driver board including a first
driver board substrate, a first driver board electric conductor carried by the driver
board substrate, and a first driver board.terminal connected to the first driver board
electric conductor, a first one of the connector contacts being electrically connected
to the first driver board terminal.

[0031] In the apparatus, the first connector contact may be offset from a line at

right angles to a side of the driver board substrate at the driver board terminal.



[0032] The apparatus may further include a backplane board including a
backplane substrate, and a first backplane electric conductor carried by the
backplane substrate and extending from a first driver board terminal plane through
the first diver board terminal to a first connector contact plane through the first
connector contact, the first driver board terminal plane and the first connector
contact plane being spaced and parallel to one another, the first backplane electric
conductor connecting the first driver board terminal and the first connector
contacts electrically to one another.

[0033] In the apparatus, the first connector contact plane may be parallel to and
offset from a plane of the driver board substrate.

[0034] The apparatus may further include a feedthrough board including a
feedthrough board substrate, and a first feedthrough board electric conductor
carried by the feedthrough board substrate and extending in a direction other than
at right angles to a plane of the first driver board substrate, the first feedthrough
board electric conductor connecting the first driver board terminal and the first
connector contacts electrically to one another.

[0035] In the apparatus, the first feedthrough board electric conductor may extend
in a direction other than at right angles to a plane of the first driver board substrate.
[0036] In the apparatus, the first connector contact may be offset from the first

driver board terminal in a direction parallel to a plane of the driver board substrate.



[0037]  The apparatus may further mclude a second diver board including a
second driver board substrate. o secorud driver board electric conductor carried by
the driver board substrate; and o second driver board terminal connected to the
second driver board electric conductor, the second driver board terminal being,
connected to the frst driver board terminal.

100381 The apparatus mayv turther include a feedthrough board icluding a
feedthrough board substrate, and o feedithrough board electric conductar carried by
the feedthrough board substrate and connecting the Hrst and second driver board
terminals to one another.

[0039]  The apparatus may further include a tirst backplane board including a first
backplone substrate, and o first backplane electric conductor carried by the tirst
backplane substrate and connecting the ticst driver board terminal and the
feedihrough board electric conductor electrically to one another; and a second
hackplane board including, o second backplane substrate separate from the Tirst
backplane substrate, and a sccond backplane clectric conductor carried by the
second backplane substraie and connecting the second driver board terminal and
the feedthrough board electric conductor electricaliv to one another,

[0040]  In the apparatus, the First ond second backplane stubstrates mayv extend ina

plane thetis at right angles o planes of the first and second driver board substrates

and a plane of the feedthrouyh substrate.
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[0041)  In the apparatus, the tirst driver board mav be a power board and the
second driver board mav be a signal board.

[0042]  In the apparaties, the apparatus frame mayv detine a door opening, turther
including a tirst transhation svstem mounted to the apparatus frame, a tiest hinge
base mounted to the first transtation svstem, the tirst transhtion svstem allowing,
for translation of the tivst hinge base relative to the apparatus frame belween o
storage position and an operational position a door panel maounted to the tirst hinge
basc, the doar panct being pivotally movable refative 1o the tirst hinge base when
the tirst hinge base is in the operational position between a storage onentation
wherein the door opening i< open and an dosed orientation wherein the door pane.
closes the door opening, and a tatch mechanism that refeasably maintains the door
in the closed position,

[0043]  In the apparatus, the apparatus frame mav define a door opening, furiber
mcluding o second translation svstem mounted to the apparatus frame, o second
hinge base mounted to the second translation svsiem, the second translation svstem
allowing tor translation of the second hinge hase relative to the apparatus frame
between the storage position and the operational position, the door panel being
muotnied to the second hinge base, the door panel betng, pivolallv movable relative

to the second hinge base when the hinge base is in the operational position between
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the storage orientation wherein the door opening is open and the closed orientation
wherein the door panel closes the door opening.

[0044]  In the apparatus, the Hirst od second translation svstems may be upper
and lower translation svstems and the door pivots about an axis that is substantiallv
vertical.

10045]  The apparatus may turther incude o connecting stracture that secures the
first and second hinge bases to one another.

[0046]  In the apparatus, the frst transfation svstermn may include a firsttrack that is
maunted to the apparatus trame and a tiest wheel that is rotatably moanted to the
tirst piv ot base, the first wheel having an outer surtace that rides oncthe rail.

[0047]  “The invention further provides a device holder subassembly, including a
device holder substrate. a plurality of device holder terminals on the device holder
substrate, cach for contacting a respective contact ona respective electronic device,
a plurality ot device holder signal contacts secured to the device holder substrate,
cach device holder signal contact having a surface for releasably mating, withva
respecdive surface of a respective signal connector terminal, a plurality of device
holder signal conductors conneding the device holder signal contocts to device
holder terminals connected to signal contacts on the electronic devices, a power
contact secured to the device holder substrate, the power connector having a

contact surface tor releasably maoting with o respective surfece of a respective power

12



connector terminal, and at least one device holder power conductor connecting th'c
device holder board power contact to a power contacts on one of the electronic
devices.

[0048] In the device holder assembly, the connector terminals may include first
and second sets of connector terminals, the second set of connector terminals being
spaced from the first set of connector terminals in a direction that the device holder
engaées with the connector body.

[0049] In the device holder assembly, the device holder may include first and
second sets of device holder contacts spaced from one another on a device holder
substrate and contacting the first and second sets of connector terminals
respectively.

[0050] The invention further provides a method of testing an integrated circuit of
an electronic device, including holding the device against a surface of a first device
holder so that signal and power terminals of the holder are in contact with signal
and power contacts on the electronic device, providing signals through the signal
terminals and contacts to the integrated circuit, providing power through the power
terminals and contacts to the integrated circuit.

[0051] The method may further include blowing air with a blower through at least

part of the apparatus frame.
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[0052] In the method, the apparatus frame may include a test electronics frame
and a blower frame, the power source and the signal source being located in the test
electronics frame and forming part of a test electronics module, and the blower
being mounted the blower frame and being part of a blower module, further
including removably mounting the test electronics module and the blower module
to one another.

[0053] In the method, the apparatus frame may include a driver electronics part
and an oven part, the blower being an oven blower and the blower frame being an
oven blower frame housing the electronics device, the oven blower being mounted
to the oven blower frame and jointly being part of an oven blower module, the oven
blower blowing air through the oven blower part.

[0054] In the method, the apparatus frame may include a driver blower frame, a
driver electronics blower mounted to the driver electronics blower frame and
jointly being part of an driver electronics blower module, further including
removably mounting the test electronics module and the driver electronics module
removably to one another for the driver blower to blow air through the driver
electronics part.

[0055] The method may further include releasably holding first and second sides

of a respective device holder by a opposing rails of first and second sets of rails.
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[0056] The method may further include removing an interior frame out of the
apparatus frame, the first and second sets of opposing rails being located on first
and second opposing vertical sides of the subframe.

[0057] In the method, the third and fourth sets of opposing rails may be located on
third and fourth opposing vertical sides of the subframe, first and second sides of
the first electronics board being releasably held by opposing rails of the third and
fourth sets of rails and the first electronics board electrically connecting to the
device holder subassembly.

[0058] In the method, the fifth and sixth sets of opposing rails may be located on
the fourth and a fifth opposing vertical sides of the subframe, first and second sides
of the second electronics board being releasably held by opposing rails of the fifth
and sixth sets of rails and the second electronics board electrically connecting to the
device holder subassembly.

[0059] The invention further provides a module including a first connector
including, a connector body, a first set of connector terminals on the connector body
for connecting to respective ones of a first set of device holder contacts of a device
holder, a first set of connector contacts on the connector body for connecting to
respective ones of a first set of board terminals of a board, and a first set of
connector conductors carried by the connector body and connecting the first set of

connector terminals to the first set of connector contacts.
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[0060]  The module may turther sndude a second set of connector terminals on the
connector bady, the second <ot of connector terminals being spaced rom the first
set of connector terminats inva direction that the deviee holder engages with the
connector body,

[0o61]  In the module. the device holder mav indliade first and second sets of
device holder contacts spaced from one another on g device holder substrate and
contacting the first and second sets of connector terminals respectively.

10062]  The module may further mclude a second <ot ot connector contacts on the
connector body, the second set of conanector contacts being spaced trom the tirst set
of connector contacts ina direction that the board engages with the connector body.
[0063]  In the module, the first <ot ol connector conductors may conmect the first
connector ferminals with the first connector contacts, Turther including o second sel
of connector conductors connectivg the second set of connector contacts with the
second set of connector terminals.

[0064]  [he module may turther include a tirst set of terminal spring portions, cach
terminal spring portion of the Hirst set of terminal spring portions urging a
respective connector terminal of the fivst sef of connector terminals against a
|‘t'»“[‘l’c!i\‘c board contact of the tirst set of board contiacts, a second et of terminal
spring portions, cach terminal spring portion of the second set of terminal spring,

portions urging a respective connector terminal of the second set of connector
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terminals against a respective board contact of the second set of board contacts, a
first set of contact spring portions, each contact spring portion of the first set of
contact spring portions urging a respective connector contact of the first set of
connector contacts against a respective board contact of the first set of board
contacts; and a second set of terminal spring portions, each terminal spring portion
of the second set of terminal spring portions urging a respective connector terminal
of the second set of connector terminals against a respective board terminal of the
second set of board terminals.

[0065] In the module, the board may include first and second sets of board
terminals spaced from one another on a board substrate and contacting the first and
second sets of connector contacts respectively.

[0066] The module may further include a first insulation piece secured against the
connector body.

[0067] In the module, the first integrated module may further include a
feedthrough board including a feedthrough board substrate, and a first feedthrough
board electric conductor carried by the feedthrough board substrate and connected
to the first connector contact, the first insulation piece being located against the

feedthrough board substrate.
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[0068] In the module, the first integrated module may further include a second
insulation piece secured to the connector body on an opposite side to the first
insulation piece.

" [0069] In the module, the first integrated module may further include a
feedthrough board including a feedthrough board substrate, and a first feedthrough
board electric conductor carried by the feedthrough board substrate and connected
to the first connector contact, the first and second insulation pieces being located

against and on opposite sides of the feedthrough board substrate.
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BRIEF DESCRIPTION OF FHIE DRAWINGS

10070]  the invention is further deseribed by way of example with refercnce to the
accompanving drawings, wherein:

10071]  Figure Tis perspective view ot an apparatus tor testing infegrated dreuits
of elecironic devices, according to an embodiment of the invention;

[0072]  Figure 218 perspective view of a doer system forming, part of the
apparatus;

[0073]  Figure 3isaview similar te Figure Dalter a door panel is rotated trom a
closed orientation to an open orientation;

[0074]  Figure {is aview similar to Figare 3 atter the door panel and upper and
lower hinge bases are moved trom an operational position into a storage position;
[0075]  Figure 5is perspective view of aninterior frame that is focated within a test
clectronicos frame of the apparatus of Tigure 4;

[0076]  Ficure 0is a perspective view of the interior frame from an opposing side
than in Figure 5;

[0077]  Tigure T is a cross-sectional end view through an oven portion of the test
clectronios moduie and through an oven blower module of the apparatus;

[0078]  Figure 8 is a cross-sectional end view from an oppuosing side than in Figure
-~ through o driver electronics portion ot the fest electronics modude and through a

drver olectronics biower module;
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10079]  Figure Y s a side view illastrating components of the oven blower module:
[0080]  Vigure 10 lHustrates an interconnection scheme of an eleciric tester forming
part ot the test electronics module;

[0081]  Figure I isa perspective view of the fester of Figure 10;

[0082]  Figure [1210s cross-sectional side view ot a connecior module torming part of
the testerm Tigure 11

[0083]  Figure 13 s a perspective view iflustrating how the connector module of
Flgtre 12 i< retained on the apparatus tranuwe

[0084]  Figure 4 isa cross sectional side view iusteating o connector forming part
ol the connector module of Figure 12, a teedthrough board and a burn-in board:
[0083]  Figure 125 a perspective view ot the connector of Figure B and

[B086]  Tigure 16isa top plan view of the burn-in board shown in Figare 1L
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DELAHFD DESCRIPHON OF THEINVENTHON

[0087]  Figure [of the accompanving drowings iliustrates an apparatus 10 for
testing mteyrated circuits ot electronic devices such as unsingulated dies of a wafer
or dies within separate integrated civcait packapes. The apparatus Toincludes a test
clectronios module 12, an oven blower module T and a driver electronics blower
module Teo The maodules 12, 1 and Te are initialiv suparate from one another, 14 is
casier to transport the apparatus 10 when the modules 12, BEand 16 are separate
from one another and the modoles 12, 21 and 1o are also sized so that thev con tit
through existing deonvavs of tabrication racilities.

10088]  The oven blow er module 14 and the driver eledronicos blower moduole Te
are located side-by-side anctop ot the test electronics module 120 Following,
transportation o the modales 12, B and 1o, the apparatus 1 is assembled as shown
in Figure 1o Hhe test electronios moduale 12 has a test electronies frame 18, the oven
blower module 14 has an oven blower frame 20, and the driver electronios hlower
module To has a driver clectronics trame 220 The oven blower frame 204 is then
balted to the test electronics trame IS and she deis er odectronios trame 22 s bolted to
the test electromios frame 18, The test electronics frame 18, oven blower frame 24,
and driver electronies trame 22 then jointly form ancapparatas frame 24 with the
et clectronios trame I8, oven blowwer franwe 20, and driver electronices frame 22

secured to one another. The oven blower module T4 and the driver viectronices
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blower module 16 can still be removed from the test electronics module 12 by
removing the bolts that secure the oven blower frame 20 and the driver electronics
frame 22 to the test electronics frame 18. It may for example be required to replace
the oven blower module 14 with another oven blower module for another purpose.
The oven blower module 14 may for example provide air cooling and may have to
be replaced by an oven blower module having a water cooling capability.

[0089] As further illustrated in Figure 1, the apparatus 10 includes a door system
26, including upper and lower translation systems 28 and 30, upper and lower
hinge bases 32 and 34, a connecting structure 36, a door panel 38 and a latch
mechanism 40.

[0090] As shown in Figure 2, the upper translation system 28 includes an upper
horizontal track 42 and an upper set of wheels 44. The track 42 is secured to the test
electronics frame 18. Each one of the wheels 44 is rotatably secured to the upper
hinge base 32. Each one of the wheels 44 has an outer surface that rides on the track
42. The track 42 and the wheels 44 mount the upper hinge base 32 to the test
electronics frame 18.

[0091] Referring again to Figure 1, the lower translation system 30 has a similar
track-and-roller arrangement as the upper translation system 28. The lower
translation system 30 thus mounts the lower hinge base 34 to the test electronics

frame 18. The connecting structure 36 is located between the upper and lower

22



hinge bases 32 and 31 and secures the upper and Tower hinge bases 32 and 34 to one
another so that they move iunison,

10092] The upper and lower hinge bases 32 and 3Hare shown in an operational
position in igure 1, wherein they are located o the right on the upper and fower
tronslation svstems 28 and 30, The door panel 35 is pivotaliv mounted to the upper
and lower hinge bases 32 and 34 for pivotal movement about o substantiethy verticol
axis. When the upper and lower hinge bases 32 and 34 are in the operationel
position as shown i Figure 1 the door paned 38 can be pivoted into g Cosed
orientation as shown i Figure 1, wherein the door panel 38 closes a doar opening
detined in the test electronies trame 180 The Tatch mechanism A0 is used 1o maintain
the door panel 38 m the dosed position,

10093] A~ shownin Figure 3, the latch mechanism 40 can be operated to release
the door panel 38 so that it is not mamtained in the closed position, whereatter the
door panel 35 can be pivoted relative to the apper and lower hinge bases 22 and 24
while the upper and [ower hinge bases 32 and 34 are in the operational position,

[he door panel 38 i< pivoted trom the dosed orientation shown in Figure | o an
open orientation shown in Figure 3 wherein a door opening =6 i the test electronios
frame I8 is open.

[0094]  Relerring now to Figures 3 and -Fin combination, the door panel 38, atter

muoving, into the open orientation in Figure 3 and with the upper and lower hinge
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bases 32 and 34 in the operational position, can be moved to a starage position
shownin Figure 4, wherein the deoor panel 38 1s focated adjacent the test electronics
frame I8, The tpper and lower hinge bases 32 and 31 the conrecting structure 3o
arud the door panel 35 move in unison into the storage position shown in Figure 4.
100951 In the storage position shown in Figure 1, a passagewav inctront of the door
opening 46 s not blocked by the door pancl 350 "There is thus no need to close the
door panel 35 in order to allow Jor movement through the passage.

[0096]  In order to again close the door opening o, the door panel 38 together with
the upper and lovwver hinge bases 532 and 34 and the connecting structure 36 are
moved from the storage position shownin Figure 4 to the position in Figure 5
wherein the upper and lower hinge bases 32 and 21 are in the operational position
and the door panel 3% i~ in the open orientation. The door pancl 3% s then moved
trony the oper orientation shown in Tigure 3 to the closed orientation shown in
Figure I The latch mechanism 00 is operated to maintain the door panel 38 in the
cdosed orientation.

[0097]  Figures 3 and 6allustrate an interior trame 30 and first, second, third,
fourth, tifth and sixth sets of rails 324, 3213, 32C, 321 221 and A2F, respectively,
fovated on the interior frame 30, The interior frame 30 is contigured with additicnal
clectronics boards (not shown) that are located on the ratls 32C, 32, 328 and 32T,

whercatter the interior trame 20 0s located with the electronies boards and
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connectors mounted to the electronics boards through a rear door opening, (not
<hown) in Figure Tmto the test electronios frame 18, Llectronic deviees are held by
a device-holder sabascembly stuch as a burn-in board (not shown)y and the burn-in
board is focated on the rails 32\ and 521 and connected to the electronices boards
located en the ratls 32073203, 32F and A2F.

[OOY8]  he interior trame S as fiest, second, third, fourth, and bt vertical sides
SEACAR, SO MDY and S4EL The vertical sides 54 and S4B oppose one another
and the rail< 52\ and 228 are ocated on the vertical stdes 3 1A and 548,
respectively, Fachvone of the rails S2A thus opposes a respectiv e once of the rails
A28 the vertical sides 540 and 34D oppose one another and the rails 320 and 32D
are located on the vertical sides 23 and S0, respectively. The vertical sides 541
and ST oppose one another and the vails 52E and 328 are located on the vertical
sides S0 and S, respectively, The rails 32C and 32D oppose one another. The
rails 321 and 321 oppose one another.

[0099]  The interior frame 30 also Fas horizontal oven panels 3o that connect the
vertical sides 33A and 2485 o one asother to torm a subassembly and test electronies
panels 58 that connedt the vertical sides 31C, 54D and 541 fo one another to formea
subassermblv. The subassembiy Tormed by the oven panels 36 and the vertical sides
1A and 3B is secured to the subassembly formed by the test electronics panels 38

and the vertical sides 31C, 31D and 34 to complete the construction ol the interior
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rrame S The interior frame 560is thus a tree standing unit betore it is inserted mto
the test electranics frame IS ol Figure Tand betore it is loaded with clectronics
boards, The interior frame 30 can also be removed out of the test electronics trame
I8 far purposes of reconfipuring the systen.

[O100]  The vertical sides 31AL 348, 33, 51D, and A4E are made out of vertical
strips ofbwith spaces between the vertical strips 600 The spaces beiween the vertical
strips o provide openings so that air can flow horizentaliv through the vertical
sides S0, 545, 530, S, and A4F into and out of the interior frame 50,

10101]  Tigure 7 illustrates further components of the apparatus [ including an
oven bloswer 62 and ancair channeling picce or damper 63 forming part of the oves
Dlower module 1 and inlet and outiet plenums 66 and o8 torming part o the test
clectronicos module 12

[0102]  'The oven Blower 62 has tirstand second blower bearings 0 and 22, a
Blower input shaft 2k and an centritugal tan 7o, The contritugal tan 76 is mounted
tor the shatt 74 The shatt 74 is rotatably mounted on the oven blower frame 20 by
the tirst and second bearings 70 and 72

10103]  The damper o is mounted to the oven blower frame 200 Air cen pass over
a surtave of the air channeling piece 64 into an inlet of the centrifugal tan 7o,

10104]  The plenums 66 and 68 are mounted to the test electronics frame 18 on

opposing sides of the interior frame 20 (see Figure 5) such that the plenum oo s
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located next to the vertical <side SR\ and the plenam 68 1< focated next to the vertical
side B2 The plenum o6 forming, paert of the test electronies modulde 12 receives air
from an outlet of the contrifugal fon Te forming part of the oven ploswver module 1
The plenum o8 forming part of the test electronios module 12 detivers air over the
surrace of the air channeling, piece o1 torming part of the oven blower module -
[0105]  In use, burn-in boards are positioned between the vertical sides 34A and
SMB. When power is provided Lo devices held by the burn-in boards, the devices
and the hurmi-in boards generare beatt Hleat is also provided, if needed, by a heater
(ot showny The contrifugal fan 76 and the shatt 74 rotate on the tirst and second
bearings 70 and 72 relative to the oven blower frame 200 The contritugal fan 76
receives air trom the plenum es over the surface of the damper 64 and provides air
to the plenum oo, Parallel streams of air pass tron the pienum o6 through the
vertical side S EN over the burn in boards {o the plenum oS, Air continues to
circelate through the test electronios maodule 12 and the oven blower module 4 <o
that air swithin an oven portion of the test electronies modude 12 4s at substantially
the same temperature as air within the oven blower module [ The air continues to
heat up as the burn-in boards, devices and heater generate more heat. When the
femperature within the test electronios modale 12 reaches a predetermined
temperature, the damper o, torming part of the oven blower module 14 s opened

to atmasphere and the heater is teened offs Adre at close to atmuospheric temperature
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i then drown into the centritugal tan 76 and heated air from the plenim o8 is

vented to atmaosphere, Fxcess heat is thereby removed trom the apparatus 100 The

heater and damper work together to control the temperature of the air in the
chamber.

[0106]  Figure 8 shows further components ot the apparatis [0 including a dviver
electronics blower 80 torming, part of the driver clectronios blower module To, and
inlet and outlet plenams 32 and S+ forming part ot a driver electronios part of the
test electronics module 120 Flectronics boards are positioned between the vertical
sides 310 and 34D and more electronics boards are positioned between the vertical
sides S4 and S4E.

[0107] o use. the elevtronics boards positioned between the vertical sides 31C and
MY and between the vertical stdes 5S40 and A4 generate heats Phae driver
clectronies blower R0 receives air from oulside the apparates 10 al aimosphern
temperature and provides the air to the plenam 820 Parellel streams of air thow
tram the plenum 82 to the plenum ST ach stream of alr passes throagh the
vertical side 340 over an clectronics bDoard located Detween the vertical side 53¢
and the vertical side 34D through the vertical side 340 over an electronies board
located between the vertical side 340 and the vertical side 340 and throughvihe
vertical side 5=b to the plenum 84 The air then flows teom the plenum S4 through

the driver electronies blower modude Te to atmosphere. Bt can thus be seen that heat
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is comtinually removed from the driver electronics portion ot the test electronics
maodule 12

[G108]  Figure 9 illustraies further components of the oven blower module B
shown in Figure 7, including o bloawer bearing mount 90, a spacer component 92,0
blower motor 96, a blower motor pultey 95, a blower pulley 100, and o drive belt
102,

[0109] The blower motor 9s indudes o blower motor body 105, & blower motor
slator 110, a blower motor rotor 112, and a blower motor output shett 114 The
Dlower motor body 105 s mounted ina stationary position on the oven biower
frame 20, The blower motor stator HU is mounted in o stationary position withm
the hlower motar body 105 Fhe blower motor oudput shart 11 is mounted to the
blowwer motor body TOS tor rotation about an axis ot the blower motor output shatt
T The blower motor rotor T12 i mounted to the blower motor output shaft HH
withm the Dlower motor body 1050 One skilled in the art will apprediate that
alternating current is provided to the blower motor stator 1L The alternating,
current within the blower motor rotor 112 ereates an alternating magnetic field that
induces rotation of the blower motor rotor 112 and the blower motor output shatl
114,

[0110]  The spacer component 92 i< located detween the blower bearing mount 90

and the oven biower frame 20, wherealter the blower bearing mount 90 and the
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spacer component 92 are secured to the oven blower frame 20. The second blower
bearing 72 is held the blower bearing mount 90 and the blower input shaft 74 is held
by the second blower bearing 72. Another blower bearing mount (not shown) is
used to mount the first blower bearing 70 (Figure 7) to the oven blower frame 20.
[0111] The blower motor pulley 98 and the blower pulley 100 are mounted to the
blower motor output shaft 114 and the blower input shaft 74 respectively so that
they rotate in unison therewith. The drive belt 102 forms a closed loop that runs
over the blower motor pulley 98 and the blower pulley 100. An outer surface of the
drive belt 102 also runs over an idler roller 116, which is used to tension the drive
belt 102. The drive belt 102 provides a transmission of power from the blower
motor pulley 98 to the blower pulley 100, and therefore from the blower motor 96 to
the centrifugal fan 76.

[0112] It should be noted that the terms “pulley” and “belt” should be generically
interpreted as encompassing equivalent components such as a “gear” or a “chain,”
respectively.

[0113] The blower pulley 100 is located between the blower bearing mount 90 and
the blower bearing mount (not shown) that is used to secure the first blower
bearing 70 in Figure 7. The drive belt 102 can however be removed without entirely
disconnecting the oven blower 62 (Figure 7) from the oven blower frame 20. Bolts

and nuts that secure the blower bearing mount 90 and the spacer component 92 to
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the vven blower trame 20 are undone.. Ladoirgg of the nuts and bolts, permits for
the spacer component 92 to be removed. After the spacer component 92 is
removed, the drive beit TO2 can be slipped over the blower bearing, mount 90,

w thout removing the blower beering mount W0 ar the biower bearing mount that is
useid to secure the tirst blower bearing 7o i Figure 7 trom the shatt 740 A new drive
bel gnot showny can then be slipped over the Dlower bearing mount 20, whereafter
the spacer caompanent 92 is positioned between the blower bearing mount 90 and
the oven blower trame 20, and the blower bearing mount Ut and the spacer
component Y2 are again sceured to the oven blower frame 20 asing the boits and
nuts. The new drive beltis then posttioned over the blower motor pullev 98 and the
blower pullev 10t and is then tensioned with the idler roller {lo.

[01T4]  Figure 10 ilustrates a connection scheme by companents of an electric
tester 1200 including driver boards< 122, 121 126 and 125, tirst and second backplane
boards 130 and 132, and tirst and second reedthroush boards 130 and 1536,

[0LL5] The driver boards 122 and 121 are power boards and the driver boards 1260
and 125 are signal boards, Fach one of the driver boards 122,120 126 and 128 hasa
respective driver board substrate 1350 The driver board substrates T35 are separate
from one another. The driver board substrate 133 of the driver boards 122 and 126

are positioned inan upper horizontal plane and the driver board substrate 138 of

the driver boards 1228 and 128 are located ina lower horizontal plane.,
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[0116] The driver board 122 has a plurality of driver board electric conductors
140A-F carried by the driver board substrate 138 thereof. The driver boards 124,
126 and 128 each has a respective driver board electric conductor 140G, H and |,
respectively carried by a respective driver board substrate 138.

[0117] Each one of the backplane boards 130 and 132 has a respective backplane
board substrate 142. The backplane board substrates 142 are positioned in a vertical
plane that intersects the horizontal planes of the driver board substrates 138. The
backplane board substrates 142 are separate from one another so that the backplane
boards 130 and 132 are not directly connected to one another.

[0118] The backplane board 130 has a plurality of backplane board electric
conducfors 144A-C that are carried by the backplane board substrate 142 thereof.
The backplane board 132 has a backplane board electric conductor 144D carried by
the backplane board substrate 142 thereof.

[0119] The feedthrough boards 134 and 136 each have a respective feedthrough
board substrate 146. The feedthrough board substrate 146 of the feedthrough board
134 may or may not be located in the same horizontal plane as the driver board
substrates 138 of the driver boards 122 and 126. The feedthrough board substrate
146 of the feedthrough board 136 may or may not be located in the same horizontal
plane as the driver board substrates 138 of the driver boards 124 and 128. The

feedthrough boards 134 and 136 are located on an opposite side of the plane of the
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backplane boards 130 and 132 than the driver boards 122, 124, 126 and 128.

[0120] The feedthrough board 134 has a plurality of feedthrough board electric
conductors 148A-1 that are carried by the feedthrough board substrate 146 thereof.
The feedthrough board 136 has a plurality of feedthrough board electric conductors
148]-S carried by the feedthrough board substrate 146 thereof.

[0121] The driver-board electric conductor 140A extends in a x -direction to an
edge 150 of the driver board substrate 138 of the driver board 122. The edge 150
extends in a z -direction. The driver board electric conductor 140A connects
through connectors and conductors (not shown) of the backplane board 130 to the
feedthrough board electric conductor 148A. The feedthrough board electric
conductor 140A extends in a z-direction and is connected to the backplane board
electric conductor 144D. The backplane board electric conductor 144D extends in a
y ~-direction and is connected to the feedthrough board electric conductor 148]. The
feedthrough board electric conductor 148] extends in a z -direction and is connected
to the feedthrough board electric conductor 148K. The feedthrough board electric
conductor 148K extends in a x -direction to an edge 152 of the feedthrough board
substrate 146. The edge 152 extends in a z-direction.

[0122] It can thus be seen that an end of the feedthrough board electric conductor
148K at the edge 152 is in a different horizontal and a different vertical plane than

an end of the driver board electric conductor 140A at the edge 150. The
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teedthrough board electric conductors 45 and TS] provide tor connedhion to g
Jditterent vertical pl.!lh' and the bad I\PI;II‘.U board clectrie conductor 144D pren dees
tor connectian toa ditterent horizontal plane. Speviticallv, the teedthrough board
clectric conductor TISK s oft st lI‘l‘ll‘1 adine at right angies to the edae Toata
termingl connected to the denver board electric conducior 140 What <hould oalso
be noted i~ that, although the backplane electrie conductor T44D extendsin a
direction et richt angles to o horizontal plene ot the drver board substrate 135 o
the driver board 122, the teedthrouah board electrie conduc tors TSN and TIS] do
notextend oo divection atright angles to the plane ot the diiver board substrate
FAR ot the driver board 122,

10123] .\ turther clectrie connection is provided by the drver board electrie
conductor TIOB and the teedthrougsh boerd electric conductors FISE LD Spediticaliv,
the teedthroush board clectrc conducior TRC provides tor horzontal
terconnection 2 zodrection to distribute resources trom the don e board vlectne
conductor Heb o mattiple locations along an edae 154 of the teedthrongh board
stibstrate He of the feedthrough board D34,

[0124] A ~imilor arrangement is provided by the dover board clectne conductor
10C and the feedthrough board clectric conductors FSL-S0 o this arrangerent,
the backplane board cledtiie conductor THA provides tor interconnection traom anr

upper horizontal place of the driver Doard 122 to o lower horizontal plane of the
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teedthroueh board 136,

10125]  As noted, the driver board electric conductors HOA-C provide resources
such as signel, power or ground to the feedthrovgh boards 134 and o, The driver
board clectric conductors HHORF are used tor communication betsween the driver
board 122 and the driver boards 124 125 and 126, respectivelv,

[0126] 1 he driver board clectric conductor 140D oxtends to the edge O and is
connedted to the backplane board clectric conductor 1448, The backplane board
electric conductor FHB extends in a y-direction and is connected to the driver board
electric conductor LG The backplane board electric conductor FB thus
provides for connection from an upper horizontal plane of the driver board 122 10 a
lower horizantal plane ot the driver board 126,

[0127]  The driver board clectric conductor JHOE extends to the edee 130 and is
connected to the backplane board electric conductor 14400 The backplane board
clectric conductor 14O extends in a y-direction and s connected to the teedthrough
hoard clectric conductor 1450, The teedihrough board eledtrie conductor 18U
extends i a z-direction and s connected through conpectors and conduaciors (noet
shown) ot the backplane board 132 1o the driver board clectric conductor 1401 The
backplane board electric conductor 1-HC provides interconnection fronvan upper
horizontal plane to a lower horizontal plane and the feedthrough electric conductor

HSU provides interconnect:on trom one vertical plane to another vertical plane,
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(0128]  The driver board electric conductor 1406 is connected through connectors
and conductors (not shown) of the backplane board 1230 Lo a teedthirough board
clectric condudctor HST ef the teedthrough board T3 The teedthrough board
clediric condudtor TS T extends in o = direction and is connected throceh
connectors and conductors (not showny ot the backplane board 132 to the driver
board eledtric conductor (40HD The feedthrough board clectric conductor 181 thus
provides for intercornedction trom one vertical plane to another.

[0129] - Al the interconnection schemes that are described with reterence to Figure
[0 ornainate at the driver board 1220 1t <hould however be understood that similar
conpection schemes originate from the driver board< 124, 126 and 128,

[OT30] A< will be commu miv understood, the horizontal planes extend inx-and =
directionsand the verticar piane described herein extends in - and z-directions. It
will also be understood that the x-y, and 2 directions are at angles other than 0
refative to one another, spedifically at right angles fo one another. Tt will also be
appreciaied that vertical and horizontal planes are at an angle other than 07 relative
to one another, mare specitically at right angles to one another.

10131]  Figure T shows further components of the electne tester 1200 including
First and sccond sets ot backplane connectors Tethand 162, and a pluralitv ot
integrated feedthrough modules Teo.

[0132]  The driver board comnnectors T4 are secured to the respective driver board
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stibstrates 1380 The driver boards 1220 126 and 128 are positioned on respective sets
of raits 320 32F For example, the opposing sides of the driver board 126 are
supported on ane of the rails 32 and one of the rails 321,

[0133]  The first and sccond backplene connectors LoU and 162 are secured to
opposityg sides of cither of the substrates 142 and torm part of cither of the
backplane boards 13000r 1320 The backplane board 1530 and 132 are mounted to
portions of the frazee SO0 The driver boards< 122,124, 126 and 128 are moved on the
rails 32C-321 untif the driver board connedctors Ted enpage witi the tirst backplane
cannectors Te. Contacts and termimals on the tirst back plane connectors Telt and
the driver board connectors 164 connect the backplane 130 and 132 electrically to
the drver boards 122,121 1260 and 1250 The second backplane connectors 162 are
connected through conductors in the backplane substrate 42 to the first backplane
connectors 1o,

[0134]  Fach one of the integrated teedthrough modtldes 166 has a tirst feedthrough
module connector 170 thot is secured to the teedthrovgh board substrade Hde. The
first feedthrough module connector 170 has contacts and terminals that connect the
teedthrough board, ¢ the feedthrough board 136 electricallv to one of the second
backplane connectars 162,

10135]  Figure 12 tlustrates further components of the integrated feedthrough

module Teo, including a second connector 172, first, second and third pieces of

37



nsulation, 171 176 and 178 respectively, a first fastener 180, a stabilizing piece 182,
and a second fastener 184

[0136]  The firstinsalation piece 174 has o Tower surtace 186 fhat s located against
an upper surtace ot the feedthrough board 156 and the sccond insulation 1576 has an
upper surtace 18X that is located against a tower surtace of the teedthrough board
130 The tastener 180 has o <shank 190 and a farger head 1920 The shank 190 s
mserted into complementary openings in the fiest and second insulation picces 174
and 170 A lawer end of the shans 190 has thread 194 that engages with
complementany thread of the second insulation picee 1760 The head 192 s larger
than the opening in the tiest insalation prece 17900 The first tastener 180 thus secares
the first and second insulation pieces 171 and 170 to the teedthrough board 130,
[0137]  he scvond fastener 131 has a shank 196 and o head 1950 The shenk 196 s
inserted through an opening in the upper poriion of the stabilizing piece 182, The
shank 196 has thread that engagges with complementary thread of the first insulation
piece 174 The head 198 engages with the stabilizing piece 182 so that the second
fastener 154 secures the stabilizing picce 182 to the tirst insulation picee 174 The
third insulation picce 7% s focated onan inner surtace ot the stabilizing picce 182,
The stabilizing piece 182 has a conmedtor opening 200 formed therein, the second
convector (72 s inserted though the conmedtor opening 2000 The second connector

172 engages structurollv and electvicallvwith the feedthrough board 1360 It may
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also he possible to remove the second conmector 172 from the teedthrough board
30 by extracting the second connector 172 out of the connecter apening 2000

[0138]  Reterring again to Figure Tl it can be seen that the inteyrated teedthrough
maodules Toe are Jocated adjacent one another with a small gap betsseen them. "The
snnall gap is filled with an additional insulating picoe so that the imdegrated
teedthroueh modules Tot and the additional insulating plece Torm an insulating
walll Inanother arrangenient, the integrated feedthrough moduoles Tos contact one
another <o that they forman insulating wall without an additional insulating piece.
Because an insulating, wall is formed by the imtegrated teedthroush modeles Tos,
there is no need for an additional insulating wall to insulate the tester 120 rom the
second connectors 1720 The connectors 172 can thus be held at higher temperatures
ot ancoven and the etectric tester 120 can be mainttained at o lower temperalture,
10139] It mav happen from time to time that one of the intearated teedtbrough
modules Toe fails and has to be replaced. The integrated feedBrough module Too
cain be removed by simpiv extracting the tirst teedtirough connector module Too
from the corresponding second backplane connector 163, Another integrated
teedthrough module Teo can be then be positioned inits place. The insulating wall
will be broken when the tailed integrated teedthrougiy modude Joo is removed, bud
the insulating wall is again restored when the replacement integrated feedthrough

modude Toois inserted.,
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10130]  Figure 13 shows a retaining picee 202 that is mounted to the frame Srby a
pluarality of fasteners 204, The retaining, piece 202 has a tirst portion 206 located
against and secured to the frame SO, and o second portion 208 focated over a
plarality of the integrated feedthrough modules oo, The retaining picee 202
prevents movement of the integrated feedthrough module oo relative to the frame
A0 when a burn-in board is disconnected from the second comnector 172,

0131 Figure 14 shows the connector (72, the teedthrough board 136 and a
burn-in board 212 in more detail.

[0142]  The connector 172 includes a connector body 284 and first, second. third
and fourth conductors 216, 218220 and 222 that are carried by the comnector body
204

[0143]  {he fiest conductor 216 includes a tiest conmector terminal 22400 a firs¢
terminal spring portion 226, g tirst connector conductor 228, agirst contact spring
portion 230, and a first connector contact 2320 The connector body 211 has a long,
outer portion 235 and a short inner portion 235, The fiest connector conductar 228
3

i< held between the long outer portion 23

and the short innmer portion 235 inan
upper half of the connector body 2140 The first terminal spring portion 226 and the
st contact spring, portion 230 extend from oppaosing ends ot the first connector

conductor 225, The first connector terminal 224 and the fiest connector contael 232

are focated at ends of the first terminal spring portion 226 and the first contact
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spring portion 230, respectively, The first connector terminal 224 can be depressed
i an upward divection against a spring force that is created by the Hiest terminal
spring portion 226, Similacdy, the first convector contact 232 can be depressed inan
upward direction against a spring force that s created by the first contact spring
portion 230, Remaoval of a pressure that depresses the tirst connector spring,
terminal 224 or the first connector contact 232 resalts in downward movement ot
the first connector terminal 224 or the st connector contact 232,

[0144] 1 he second conductor 218 inciudes a sccond connector ternmal 234, a
second terminal spring portion 236, a second connector conductor 238, a second
contact spring portion 240, and a second connector contact 2420 Fhe second
connector conductor 235 s located on a fower surface of the short inner portion 235,
[ he second terminai spring portion 2360 and the sccond contact spring portion 2.4t
extend from opposing ends of the second connector conductor 238, The second
connector termimnal 234 and the second connector contact 242 are located at ends of
the second terminal spring portion 240 and the second contact spring portion 240,
respectivelv, The second connector terminal 234 can be depressed inan upward
direction apainst a spring torce that is created by the second ferminal spring portion
236, Similarly. the second connector contact 242 can be depressed inan upward
direction against a spring force that is created by the second contact spring portion

2400 Removal of a pressure that depresses the second connector spring terminal 234
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or the sccond connedtor contact 242 resadts inndow nward movement of the second
connector terminal 231 or the sccond connector contacl 242,

[0145]  the third comduactor 222 inchudes a third connector terminal 244, a third
werminal spring, portion 246, a third connedtor conductor 245, a third contact spring,
portion 250, and a third connector contact 2520 The third connector conductor 248 i
held between the long outer partion 235 and the short inner portion 235 i a lower
halt of the connector body 2140 The third terminal spring, portion 246 and the third
contact spring portion 250 extend trom opposing ends of the third vconnector
conductor 245, The third connector lerminal 244 and the third connector contacet
232 are located at ends of the third terminal spring partion 236 and the third contact
spring portion 250, respectively. The third connector terminal 211 can be depressed
in a downward direction against o spring torce that is created by the third terminal
spring portion 26, Similarly, the thivd connector comtact 232 can be depressed ina
downmward direction against o spring force that is created by the thivd contact
spring portion 230, Removal ot a pressure that depresses the third connector spring
terminal 2:-BEor the third connector contact 232 results in upaward movement of the
third connector terminal 244 or the third connector contact 252,

[0146]  he tourth conductor 220 includes o fourth connector termyinal 234, o tourth
terminal spring portion 236, a tourth connector conductor 238, a tourth contact

spring portion 200, a tourth connector contact 26-4 and the fourth conmector
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conductor 258 is located on an upper surface of the short inner portion 235. The
fourth terminal spring portion 256 and the fourth contact spring portion 260 extend
from opposing ends of the fourth connector conductor 258. The fourth connector
terminal 254 and the fourth connector contact 264 are located at ends of the fourth
terminal spring portion 256 and the fourth contact spring portion 260, respectively.
The fourth connector terminal 254 can be depressed in a downward direction
against a spring force that is created by the fourth terminal spring portion 256.
Similarly, the fourth connector contact 264 can be depressed in a downward
direction against a spring force that is created by the fourth contact spring portion
260. Removal of a pressure that depresses the fourth connector spring terminal 254
or the fourth connector contact 264 results in upward movement of the fourth
connector terminal 254 or the fourth connector contact 264.

[0147] Each conductor 216, 218, 220 and 222 terminates into lips 270. A gap is
defined between the first connector terminal 224 and the third connector terminal
244 and the lips 270 near the first connector terminal 224 and the third connector
terminal 244 define a gap that is wider than the gap between the first connector
terminal 224 and the third connector terminal 244. The other lips 270 also define a
gap between them that is wider than a respective pair of terminals or contacts near
the respective lips.

[0148] The second connector terminal 234 is behind the first connector terminal
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224 in a direction from left-to-right. Similarly, the fourth connector terminal 254 is
behind the third connector terminal 244 in a direction from left-to-right. The second
connector contact 242 is behind the first connector contact 232 in a direction from
right-to-left. Similarly, the fourth connector contact 264 is behind the third
connector contact 252 in a direction from right-to-left.

[0149] The feedthrough board 136 includes a feedthrough board substrate 148 as
described with reference to Figure 10, four feedthrough board electric conductors
148 V, U, W and X, and first, second, third and fourth feedthrough board terminals
272,274, 275 and 278. The feedthrough board electric conductors 148 V, U, W and X
are similar to the feedthrough board conductors described with reference to Figure
10, except that they are all in the same plane. The first, second, third and fourth
feedthrough board terminals 272, 274, 275 and 278 are connected to the feedthrough
board electric conductors 148 U, V, X and W, respectively. The first and second
feedthrough board terminals 272 and 274 are located on an upper surface of the
feedthrough board substrate 148 with the first feedthrough board terminal 272
located to the right of the second feedthrough board terminal 274. The third and
fourth feedthrough board terminals 275 and 278 are located on a lower side of the
feedthrough board substrate 146 with the third feedthrough board terminal 275 to
the right of the fourth feedthrough board terminal 278.

[0150] In use, a left edge of the feedthrough board 136 is inserted between the lips



270 and urge the tirst connector contact 232 and the third connector conductor 252
apart. Lhe first connector contact 232 and the third connector conductor 252 are
then located onupper and Tower surfaces of the feedthrough board 136,

[0151] e feedthrough board 136 s then inserted furthier into the connector 152
until the lett edee of the feedthrough board 136 urges the Tips 270 near e second
connector contact 242 and the fourth connector contact 2o1 apart. As the
feedthroanh board 136 moves turther into the connector 172, 1t comes into a
stationary position, wherein the tirst commedtor contact 232 makes contact with the
tirst feedthrough board terminal 272, the <second connector contact 232 makes
contact with the second feedthrough board terminag! 271 the third connector contact
252 makes contact with the third feecdthrough board terminal 275, and the fourth
connector contact 2o makes contact with the fourth teedthrough board terminal
2780 Trean thus be seen that four contacts 230, 2420252 and 264 of the connector 172
are connected to tour feedthrough board terminals 277, 274, 275 and 208 Tocated in
the same plane.

[152]  'The burn-in board 212 includes o burn-in board substrate 280, first, second,
third and tourth burn-in board contacts 282, 284 286 and 288, respedtively, and fiest,
second, third and tourth burn-in board clectric conductors 29002900 The first
ad second burn-in board contacts 282 and 234 are located o an upper side ot the

burn-in board substrate 280 and the thicd and tourthy burn-in board contacts 286 and
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288 are located on a lower side of the burn-in board substrate 280, The first burn-in
board contact 282 i~ located to the lett of the second burme-in board contact 284, The
third burn-in board contact 286 is located to the Teft ot fourth burn-in board contact
RESY

10153]  In use, the burn-in board 212 isinserted trom left to right into the connector
172 between the lips 270 rear the first and third connector terminals 224 and 241
Ihe burn-in boards 212 urge the first and second connector terminals 224 and 244
apart against spring torces by the tirst and third terminal spring portions 226 and
240, Lhe tirst and third connector terminals 220 and 24 slide onupper and tower
sides of the burn-in board 212 as the burn-in board 212 is further inserted into the
connector 12720 The burn-in board 212 s eventuaelly located ina stationary position
wherein the first, second, third and fourth connector terminals 224, 238 20 and 254
simultancously make contact with the first, second, third and fourth burn-in board
contacts 282, 284, 286 and 288, respectively, all Jocated iy the same vertical plane.
[he burncin board 212 can also be removed to the lett out of he connector 172,
[0154]  Asshown in Figure 15, the connector 172 has a plurality of tiest conductors
216 and a corresponding plurality of third conductor 2220 Althouagh not shownin
Figure 15, it will be appreciated that the connector 172 also has a corresponding,
plurality of second and third conductors (reference numerals 218 and 220 in ligure

4.
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10155]  Tigure Ioadlustrates tarther componenis of the burn-m board 212 including
a plurahitv of sochets 2920 g sround electric conductor 2906, a power elecirie
conducior 29017 and By o signal electrie conductors 29051 and 290550 Fhe sockets
202 are mounted to the burn in board substrate 2590, The clectric condictors 290,
a0, 29ust and 290%0 are sinnlar to the electric conduclors 2908 2900 described
with reference to gare T The electric condactars 2900, 29060, 29051 and 29051
conmedt tespective ones of thae burn-in board contacts 252 and 284 to terminals
within the sockets 2920 The sockets 292 are designed to reoleasably hold and retain
clectromic devices i the torm ot integrated cirauit packagess Bach integrated cireuit
package has a substrate and a die carrving aninfegrated dreait mounated to the
substrate. The package also mcludes contacts or wire-bonding wires to connect the
inteprated circunt and the die electocally to the packaged substrates The package
alsorindludes encencapsulant to protect the dies Although not show e in Figure To, 1t
<houid be dp},‘l‘u\idh'd that there are more ground, power and signal electric
conductors then the cround. power and stanal electric conduciors 2900, 29001, 2905
and 29051 that are shownon Digure 1o [owali also be appreciated that the third and
tourth burn in board contocts 2so and 288 shown in Figure B ore located onan
opposite side ot the burn-incboard substrate 2801 Figure Toand are similarly
connected to the sockets 292 shownon biguare o,

[0156] [n use, the burn-ie board 212 and other stmiler burn-in hboards are inserted
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through the door opening 16 shownein Figure 5 and are located on the rails 32A and
A2B shownin Figure 30 The door panel 38 is then closed as show o in Figure |
Power, ground and signals are provided tronthe driver boards 122, 124, 120 and
12510 Figure 10 to and trom the sockets 292 in Figure fo. The temperature
gradually raises inan arca around the burnein boards and the temperature is
controlled by the oven blower 62, the heater and the damper described with
reference to Figure 7. Onee testing of the electronic devices is completed, the door
panel 33 is moved into the position shown in Figure 4 and the burnein boards arc
again removed through the door opening -o.

[0157]  While certain exemplary embodiments have been deseribed and shown in
the accompanving drawings, it is to be inderstood that such embodiments are
merely ilfustrative and not restrictive of the current invention, and that this
ivention is not restricted to the specitic constractions and arrangements shown

and deseribed since maoditications mav occur to those ordinarily skilled in the art.
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CLAIMS

What is claimed:
1. An apparatus for testing an integrated circuit of an electronic device,
comprising:

a test electronics frame;

a power source;

a power electrical path connecting the power source to power contacts on the
electronic device;

a signal source;

a plurality of signal electrical paths, each connecting the signal source to a
respective signal contact on the electronic device, the power source and the signal
source being located in the test electronics frame and jointly forming part of a test
electronics module; and

a blower frame;

a blower mounted the blower frame and jointly being part of a blower
module, the test electronics module and the blower module forming an apparatus
frame and being removably mounted to one another, the blower blowing air

through at least part of the apparatus frame.
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2. the apparatus of claim 1, wherein the apparatus frame includes o driver
clectronivs part and an oven part. the blower being an oven blower and the blower
frame being ancoven blower tframe housing, the electronics device, the aven blower
being mounted to the oven bloswer frame and jointly being part of an oven blinver
moduie, the oven blower blowing oir through the oven blower part.
3, The apparatus of claim 2, wherein the apparatus frace includes a driver
blower framwe, turther comprising:

a driver clectronics blonver mounted Lo the driver clectronios blower frame
and jointhy being part of an driver electronics blower module, the driver blower
blowing air through the driver electronics part, the test electronics module and the

driver electronics module being removably mounted o one another.

+. The apparatus of claim 1, further comprising:

a blower bearing mount secared to the apparatus trame, wherein the blower
inclides:

a blower bearing heid by the lower bearing, mount;

a blower input shatt hekd by the blower bearing and being rotatable relative
to the blower bearing mount; and

afan mounted on the <haft to rotate together with the shatt.
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A, The apparatus of claim 4, further camprising:
a blower motor bearing mount secured to the apparatus trame;
a blower motor including:
a blosver motor body secuired Lo the apparatus frame;
a blower motor stator held by the blower motor body;
a blower motor rotor rotatably held by the blower motor body;
a biower motor outpul shatt connected (o the blower motor rotar tor
rotation therewith, the blower inpat shatt being driven by the blower maotor

output shatt.

6. The apparatus of claim 5, further comprising:
a Dlower motor pulive connected to the blower motor outpuit shait;
a blower pulley commected to the blower input shaft: and
a drive belt running over the motor pufley and the blower palley.
7. Lhe apoaratus of clainy o, turther comprising:
a spacer component between the apparatus frame and a selected one of the

mounts, the spacer component being removable o permit removal of the drive belt.
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S The apoparatus of caim 7, wherein selected monnt is the blower bearing

mount, the blower pulley being Jocated belween the blower bearing and the tan.

Y, The apparatus of claim L further comprising;:
first and sccond sets of apposing rails, first and second sides of a respedinve
device holder being, refeasably held by opposing rails of the tivst and second sets of

rails, the air blowing through the ratls.

1, Fhe apparatus ot claim 9, turther comprising:

a device holder substrate;

a plurality of device holder terminals on the device holder substrate, cach for
comntacting a respective contact ona respective electronic device:

o piunrality of device holder signal contacts secured o the device holder
substrate, each device holder signal contact having a surtace tor releasablv mating
with a respective surtace of a respective signal connedtor terminal;

a piurality of device holder signal conductors conpecting the device holder
sianal contacts to device holder terminals connected to signal contacts on the

electrone devices;
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a power contact secured to the device holder substrate, the power connector
having a contact surface for releasably mating with a respective surface of a
respective power connector terminal; and

at least one device holder power conductor connecting the device holder

board power contact to a power contacts on one of the electronic devices.

11.  The apparatus of claim 9, further comprising:

an interior frame that is removably located within the apparatus frame, the
interior frame having first and second opposing vertical sides and the first and
second sets of opposing rails being located on first and second opposing side walls,

respectively, of the subframe.

12.  The apparatus of claim 11, wherein the interior frame has third and fourth
opposing side walls, further comprising:

third and fourth sets of opposing rails being located on the third and fourth
opposing vertical sides of the subframe, first and second sides of a first electronics
board being releasably held by opposing rails of the third and fourth sets of rails
and the first electronics board electrically connecting to the device holder

subassembly.
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i [he apparatus of claim 12, wherein the interior frame has a fifth vertical side
opposing, the tourth side wall. turther comprising:

tith and sixth sels ot opposing rails being located on the toarth and fifth
appuosinervertical sides ot the subtrame, first and second ~ides of a second
clectronics board being, releasabiy held by vppaosing rails of the fifth and <inth sets
of vails and the second electranics board electrically connecting, to the device holder

subassembly .

B A method of testing anvintegrated civeust of an electronic device, comprising:

holding the device against a surface of a holder <o that signal and power
terminals of the holder are in contact with signal and poswer contacts on the
cledtraonic deviee;

providing, signals through the signal terminals and cortacts to the inwgrated
cireuit;

providing power through the power terminals and contacts to the integrated
ciretnt; amd

blowing air with a blower through at least part of the apparatus franw,
whoerein the apparatus frame includes a test electronicos frame and a blower frame,

the posver source and the signal <source being located in the test clectronies frame
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and forming part of a test electronics module, and the blower being mounted the

blower frame and being part of a blower module.

15.  The method of claim 14, further comprising:
removably mounting the test electronics module and the blower module to

one another.

16.  The method of claim 14, wherein the apparatus frame includes a driver
electronics part and an oven part, the blower being an oven blower and the blower
frame being an oven blower frame housing the electronics device, the oven blower
being mounted to the oven blower frame and jointly being part of an oven blower

module, the oven blower blowing air through the oven blower part.

17.  The method of claim 16, wherein the apparatus frame includes a driver
blower frame, a driver electronics blower mounted to the driver electronics blower
frame and jointly being part of a driver electronics blower module, further
comprising:

removably mounting the test electronics module and the driver electronics
module removably to one another for the driver blower to blow air through the

driver electronics part.
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18.  The method of claim 14, further comprising:
releasably holding first and second sides of a respective device holders by a

opposing rails of first and second sets of rails, the air blowing through the rails.

19.  The method of claim 18, further comprising;:
removing a interior frame out of the apparatus frame, the first and second
sets of opposing rails being located on first and second opposing vertical sides of

the subframe.

20.  Anapparatus for testing an integrated circuit of an electronic device,
comprising:

an apparatus frame;

an electric tester including, a power source mounted to the apparatus frame,
a power electrical path connecting the power source to power contacts on the
electronic device, a signal source, and a plurality of signal electrical paths, each
connecting the signal source to a respective signal contact on the electronic device;

a blower bearing mount secured to the apparatus frame, a blower including a
blower bearing held by the lower bearing mount, a blower input shaft held by the

blower bearing and being rotatable relative to the blower bearing mount, and a fan
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maounted on the shatt to rotate together with the shatt and biowing air through at
teast part of the apparatus trame:

a blower motor bearing mount secured to the apparatus frame:

a blower motar including a blower motor body secured 1o the apparatus
frame, a blower motor stator held by the blower motor bod v, o blower motor rotor
rotatabiv held by the blower motor body, a blower motor oatput shatt connected to
the blower motor rotor for rotation therewith, the blower imput shatt being driven
by the bloswer motor autput shatt.a blower motor pulley connected to the hlower
motor output shatt;

a blower pulley connected to the blowoer input shatt;

a drive belt ranning over the motor pulley and the blower pullev: and

a spacer component between the apparatus trame and a selected one of the
mounts, the spacer component being removable to permit removal of the drive belt
200 The apparatus of daim 20, turther comprising:

a blower mounted to the apparatus frame, the blower blowieg air through at
least part of the apparaius frame.

22 Fhe apparatus of caim 21, wherein the apparafus frane inchudes a Lest

electronics trame and a blower frame, the power source and the signal source beimy
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located in the test electronics frame and jointly forming part of a test electronics
module, and the blower being mounted the blower frame and jointly being part of a
blower module, the test electronics module and the blower module being

removably mounted to one another.

23.  The apparatus of claim 22, wherein the apparatus frame includes a driver
electronics part and an oven part, the blower being an oven blower and the blower
frame being an oven blower frame housing the electronics device, the oven blower
being mounted to the oven blower frame and jointly being part of an oven blower

module, the oven blower blowing air through the oven blower part.

24.  The apparatus of claim 23, wherein the apparatus frame includes a driver
blower frame, further comprising:

a driver electronics blower mounted to the driver electronics blower frame
and jointly being part of an driver electronics blower module, the driver blower
blowing air through the driver electronics part, the test electronics module and the

driver electronics module being removably mounted to one another.

25.  The apparatus of claim 20, wherein selected mount is the blower bearing

mount, the blower pulley being located between the blower bearing and the fan.
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26.  An apparatus for testing an integrated circuit of an electronic device,
comprising:

an apparatus frame;

a interior frame that is removably located within the apparatus frame, the
interior frame having first and second opposing vertical sides and first and second
sets of opposing rails being located on first and second opposing side walls,
respectively, of the subframe, first and second sides of a respective device holder
being releasably held by opposing rails of the first and second sets of rails;

a power source mounted to the apparatus frame;

a power electrical path connecting the power source to power contacts on the
electronic device;

a signal source; and

a plurality of signal electrical paths, each connecting the signal source to a

respective signal contact on the electronic device.

27.  The apparatus of claim 26, further comprising:

a blower mounted to the apparatus frame, the blower blowing air through at

least part of the interior frame.
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28.  The apparatus of claim 27, wherein the apparatus frame includes a test
electronics frame and a blower frame, the power source and the signal source being
located in the test electronics frame and jointly forming part of a test electronics
module, and the blower being mounted the blower frame and jointly being part of a
blower module, the test electronics module and the blower module being

removably mounted to one another.

29.  The apparatus of claim 26, wherein the interior frame has third and fourth
opposing side walls, further comprising:

third and fourth sets of opposing rails being located on the third and fourth
opposing vertical sides of the subframe, first and second sides of a first electronics
board being releasably held by opposing rails of the third and fourth sets of rails
and the first electronics board electrically connecting to the device holder

subassembly.

30.  The apparatus of claim 29, wherein the interior frame has a fifth vertical side
opposing the fourth side wall, further comprising:

fifth and sixth sets of opposing rails being located on the fourth and fifth
opposing vertical sides of the subframe, first and second sides of a second

electronics board being releasably held by opposing rails of the fifth and sixth sets
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of rails and the second electronics board electrically connecting to the device holder

subassembly.

31.  The apparatus of claim 26, further comprising a first module including:

a first connector including;:

a connector body;

a first set of connector terminals on the connector body for connecting to
respective ones of a first set of device holder contacts of a device holder;

a first set of connector contacts on the connector body for connecting to
respective ones of a first set of board terminals of a board; and

a first set of connector conductors carried by the connector body and
connecting the first set of connector terminals to the first set of connector contacts;

a first set of contact spring portions, each contact spring portion of the first
set of contact spring portions urging a respective connector contact of the first set of
connector contacts against a respective board contact of the first set of board
contacts; and

a second set of terminal spring portions, each terminal spring portion of the
second set of terminal spring portions urging a respective connector terminal of the
second set of connector terminals against a respective board terminal of the second

set of board terminals.
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A2 A method of testing aninfegrated circsit of an electronic device, conprising:

releasably holding tirst and second sides ot o respective device hoidors by
opposing rails o tirst and second sets ot rails;

holding the device against a surtace ot o tirst device holder so that sigeal and
power terminals ot the holder are in contact with <ignal ond power contacts on the
clectronic device;

providing signals through the signal ferminals aid contacts to the integrated
careuil;

providing power through the power terminals and contacts Lo the integrated
circuit; and

removig, @ inferior trame out of the apparatus frame. the tirst and second

sets of opposing rails being located on tirst end second opposing vertical sides ot

Chre subirame.

33 Fhe method of claine 32, turther comprising:

blowing air with o blower through at Teast part ot the interior frame.

34 Ihe method of claim 33, wherein the apparatus frame includes a test

electronics frame and a blower frame, the power source and the signal source being,
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located in the test clectronies frame and forming part of a test electronios module,
and the blower being, mounted the blower trame and being, part of a blower
mudule, turther comprising:

removably mounting the test clectronics module and the blower moduie to

one another.

RiES ['he method of claim 32, wherein third and tourth sets of oppasig rails are
located enthird and toarth opposing vertical sides of the subtrame, fivst and second
sides of the first eiectronics board being releasablv held by opposing rails of the
third and fourth sets of rails and the first clectronies board electricallv connecting, to

the device holder subassembly.

J6. The method of claim 35, wherein Fifth and <inth sets of opposing rails are
located onthe tourth and a fitth opposing vertica® sides of the subframe, first and
second sides of the second electronics board being releasabliv held by opposing raiis
ot the titth and <ixth sets of rails and the second electronies board electricatly

connecting to the device holder subassembly.

70 Anapparatus for testing an integrated circuit of an electronic deviee,

comprising:
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(i)  anapparatus frame;

(ii)  a first connector including:

a connector body;

a first set of connector terminals on the connector body for connecting to
respective ones of a first set of device holder contacts of a device holder;

a first set of connector contacts on the connector body for connecting to
respective ones of a first set of board terminals of a board; and

a first set of connector conductors carried by the connector body and
connecting the first set of connector terminals to the first set of connector contacts;

a second set of connector terminals on the connector body, the second set of
connector terminals being spaced from the first set of connector terminals in a
direction that the device holder engages with the connector body;

(ili) a power source mounted to the apparatus frame;

(iv) apower electrical path connecting the power source to power contacts
on the electronic device;

(v)  asignal source; and

(vi)  a plurality of signal electrical paths, each connecting the signal source
to a respective signal contact on the electronic device, at least one of the connector

contacts forming part of one of the electrical paths.



38.  The apparatus of claim 37, further comprising:
first and second sets of opposing rails, first and second sides of a respective
device holder being releasably held by opposing rails of the first and second sets of

rails.

39.  The apparatus of claim 38, further comprising:

a device holder substrate;

a plurality of device holder terminals on the device holder substrate, each for
contacting a respective contact on a respective electronic device;

a plurality of device holder signal contacts secured to the device holder
substrate, each device holder signal contact having a surface for releasably mating
with a respective surface of a respective signal connector terminal;

a plurality of device holder signal conductors connecting the device holder
signal contacts to device holder terminals connected to signal contacts on the
electronic devices;

a power contact secured to the device holder substrate, the power connector
having a contact surface for releasably mating with a respective surface of a
respective power connector terminal; and

at least one device holder power conductor connecting the device holder

board power contact to a power contacts on one of the electronic devices.
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40. The apparatus of claim 37, wherein the device holder includes first and
second sets of device holder contacts spaced from one another on a device holder
substrate and contacting the first and second sets of connector terminals

respectively.

41.  The apparatus of claim 37, further comprising:
a second set of connector contacts on the connector body, the second set of
connector contacts being spaced from the first set of connector contacts in a

direction that the board engages with the connector body.

42.  The apparatus of claim 41, wherein the first set of connector conductors
connect the first connector terminals with the first connector contacts, further
comprising:

a second set of connector conductors connecting the second set of connector

contacts with the second set of connector terminals.

43.  The apparatus of claim 42, further comprising:
a first set of terminal spring portions, each terminal spring portion of the first

set of terminal spring portions urging a respective connector terminal of the first set
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of conneclar terminals against a respective board contact of the first set of board
contadts;

asccond set ot terminal spring portions, cach terminal spring portion of the
second set ol terminal spring portions uraing a respective connector terminal of the
sevorid set ot conniector fermmals against o respective board contact ot the second
set ot board contacts;

a tirst set of contact spring portions, cach contadt spring portion of the Hirst
setb ot confact spring portions trging a respeciive connector contact of the first set of
cannector conlacts agomst o respective board corttact of the first set ol board
contacts; and

asccand set of terminal spring portions, cach termimal spriny portion of the
second set of terminal spring portions urging a respective connector terminal of the
second set ot connector terminals against 3 respective board terminal ot the second

set of board terminals.

44 The apparatus of claim 42, whercin the board includes first and second scts
of board terminals spaced from one another ona board substrate and contacting the

first and sccond sets of connector contacts respectively.

43, 'lhe apparatus of cdaim 37, turther including:
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a tirst insulation prece secured against the connector body,

4o, The apparatus of claim 420 wherein the fivst integrated module includes:
a feedthrough board including:
a teedthrough board substrate; and
a tirst teedthrotgh board clectric conductor carried by the teedthroogh
board substrate and connected to the ticst connector confacy, the Girst insulation

piece being localed against the feedthrough board substrate.

47 The apparates ot claint 42, wherein the first integrated moduole includes:
a second insuiation piece secured to the connector bady on an opposite side

Fo the first insulation picee.

8. Fhe apparatus of damm 42, wherein the first integrated module includes:
a teedthrough board including:
a feedthrousth board substrate; and
a first teedthrough board eleatric conductor carried by the teedthrough
board substrate and connected to the first connector contact, the first and second

insulation picces being located against and on oppuosite sides of the feedthrough
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board substrate.

49. A device holder subassembly, comprising:

a device holder substrate;

a plurality of device holder terminals on the device holder substrate, each for
contacting a respective contact on a respective electronic device;

a plurality of device holder signal contacts secured to the device holder
substrate, each device holder signal contact having a surface for releasably mating
with a respective surface of a respective signal connector terminal;

a plurality of device holder signal conductors connecting the device holder
signal contacts to device holder terminals connected to signal contacts on the
electronic devices;

a power contact secured to the device holder substrate, the power connector
having a contact surface for releasably mating with a respective surface of a
respective power connector terminal; and

at least one device holder power conductor connecting the device holder
board power contact to a power contacts on one of the electronic devices, wherein
the device holder contacts are for mating the connector terminals, the connector

terminals including first and second sets of connector terminals, the second set of
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connector terminals being spaced from the first set of connector terminals in a

direction that the device holder engages with the connector body.

50.  The device holder subassembly of claim 49, wherein the device holder
includes first and second sets of device holder contacts spaced from one another on
a device holder substrate and contacting the first and second sets of connector

terminals respectively.

51. A module comprising;:

a first connector including;:

a connector body;

a first set of connector terminals on the connector body for connecting to
respective ones of a first set of device holder contacts of a device holder;

a first set of connector contacts on the connector body for connecting to
respective ones of a first set of board terminals of a board;

a first set of connector conductors carried by the connector body and
connecting the first set of connector terminals to the first set of connector contacts;

and
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4 sevond set of connector terminals on the connector body, the second set of
conmector terminals being spaced from the first set of connector terminals in a
direction that the device holder engages with the connector body.

2. Ihe module of claim ST turther comprising:
asccond set ot connector contacts on the connector body, the second set ot
connector conttacts being spaced trom the fivst set of connector contacts in a

direction that the board engages with the connectar body,

-J

Fhe modhide of claime 52, s herein the first set of connector conductors conmect

the first connedctor terminais with the tirst connedtor contacts, turther comprising:
asecond set of connector conductors conneding the second sct of connector

contacts with the sccond set of conneclor terminals.

S, e module of cleim 33, wherein the board includes first and second sets of

board terminals spaced trom one another on a board substrate and contacting the

first and second sets of connector condacts respectively,

ARt Ihe module of claim 51 further including:

afirst insulation piece secured aeainst the connector body.
fad R
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S0, Fhe module of clamm 25, wherein the tirst integrated module includes:

a feedthrough board including:

afeedthrough board substrate: and

& tirst teedthrough board electric conductor carried by the feedvrongh
board substrate and connected to the first connector contact, the first insulation
piece bemg tocated against the teedthrough board substrate.
ST The moduole of daim 55, wherein the tiest integrated moduole includes:

a ~second insulation piece sectred to the connector body on an oppaosite side

qothe tirst msulation prece,

. Fhe modiie of ciaim 57w herein the tirst integrated modude includes:

A Teedthrough board including:

a leedthrough board substrate; and

atirst feedthrough board clectric conductor carried by the teedthrough
board sithstrate and connected fo the ficst connector contact, the first and secorwd
instlation pieces being iocated against and on opposite sides of the feedthrough

board substrate.
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30 Anapparatus for testing anintegrated circuit of an clectronic device,
comprising:

{1) an apparatus frame;

(i1) a tirst integrated moduale including:

aconnector bodys

a first el of connector terminals on the connector body for connedting, to
respoective ones of a st set ot device holder contacts of a device holder;

a tirst set of connector contacts on the connedior body for connecting to
respective ones of a Birst <ot of board terminels of o board: end

atirst set af connector conductors carried by the connector body and
connecting the First set of conmector lerminals to the first et of connector contacts;
and

an insalation prece secured against the connector body;

() a power source modeded o the apparatus frame;

(v)  apower electrical pathv conmecting the power source o power contacts
on the clectronte device;

(\) a signal souree; and

(vi) o plurality ot signal clectrical peths, cach connecting the signal source
o respective signat contact on the electronic device, at Teast one of the connector

contacts torming part of ane ot the electrical paths,
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o0, The apparatus of claim 39, further comprising:
a secand set ot connector terminals on the connector body, the second set ot
connedtor terminals being spaced trom the tirst set of connector terminals ina

direction that the device holder engages with the connector body.

61, The apparatus of daim 60, wherein the device hotder imchudes first and
second sets of device halder contacts spaced trom one another an o device holder
substrate and contacting the first and second sets ot connector terminals

respectively.

62, The apparatus of claim 39 wherein the tirst integrated module indludes:
a teedthrough board including:
a teedthrough board sabstrate; and
a tirst feedthrough board clectric conductor carried by the teedthroug b
board substrate and connected to the Hirst connector conlact, the first insulation

picce being located against the feedthrough board substrate.

b3 Fhe apparatus of claim 39, wherein the tirst integrated module includes:
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a second insuiation piece secured to the connector body oncan opposite side

to the first insulation picee,

th The apparatus of cdaim 63, wherein the lirst integrated maodale includes:
a teedthrough board including:
a feedthrough board substrate; and
a tirst teedthraugh board clectric conductor carried by the feedthrough
board substeate and connecied to the tirst connector contact. the first and second

insufation picees being located against and o oppaosite sides ot the teedthrough

board subsirate.

03 The apparatus of Jdaim 64, turther comprising:

a plurahity ot <aid integrated moduies jointly torming an msulated wall.

0o, A module comprising:
{1) a tirst connector including:
a connector body;
atirst set of connector terminals on the conneclor body for connecting to

respective ones ot a tirst set ot device holder contacts of a device holder;
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a first set of connector contacts on the connector body for connecting to
respective ones of a first set of board terminals of a board; and

a first set of connector conductors carried by the connector body and
connecting the first set of connector terminals to the first set of connector contacts;
and

(ii)  aninsulation piece secured against the connector body.

67.  The module of claim 66, further comprising:
a second set of connector terminals on the connector body, the second set of
connector terminals being spaced from the first set of connector terminals in a

direction that the device holder engages with the connector body.

68.  The module of claim 67, wherein the device holder includes first and second
sets of device holder contacts spaced from one another on a device holder substrate

and contacting the first and second sets of connector terminals respectively.

69.  The module of claim 66, wherein the first integrated module includes:

a feedthrough board including:

a feedthrough board substrate; and
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a first feedthrough board electric conductor carried by the feedthrough
board substrate and connected to the first connector contact, the first insulation

piece being located against the feedthrough board substrate.

70.  The module of claim 66, wherein the first integrated module includes:
a second insulation piece secured to the connector body on an opposite side

to the first insulation piece.

71.  The module of claim 70, wherein the first integrated module includes:

a feedthrough board including:

a feedthrough board substrate; and

a first feedthrough board electric conductor carried by the feedthrough
board substrate and connected to the first connector contact, the first and second
insulation pieces being located against and on opposite sides of the feedthrough

board substrate.

72.  An apparatus for testing an integrated circuit of an electronic device,
comprising:
(i) an apparatus frame;

(ii)  a first driver board including;:
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a first driyer board substrate;

a first driver board electric conductor carried by the driver board substrate;
and

a first driver board terminal connected to the first driver board electric
conductor, a first one of the connector contacts being electrically connected to the
first driver board terminal; and

(it))  a first connector including;:

a connector body;

a first set of connector terminals on the connector body for connecting to
respective ones of a first set of device holder contacts of a device holder;

a first set of connector contacts on the connector body for connecting to
respective ones of a first set of board terminals of a board; and

a first set of connector conductors carried by the connector body and
connecting the first set of connector terminals to the first set of connector contacts,
wherein the first connector contact is offset from a line at right angles to a side of

the driver board substrate at the driver board terminal to which it is connected.

73.  The apparatus of claim 72, further comprising a first module including:
a first connector including;:

a connector body;
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a first set of connector terminals on the connector body for connecting to
respective ones of a first set of device holder contacts of a device holder;

a first set of connector contacts on the connector body for connecting to
respective ones of a first set of board terminals of a board; and

a first set of connector conductors carried by the connector body and

connecting the first set of connector terminals to the first set of connector contacts.

74.  The apparatus of claim 72, further comprising:
a second set of connector terminals on the connector body, the second set of
connector terminals being spaced from the first set of connector terminals in a

direction that the device holder engages with the connector body.

75.  The apparatus of claim 74, wherein the device holder includes first and
second sets of device holder contacts spaced from one another on a device holder
substrate and contacting the first and second sets of connector terminals

respectively.

76.  The apparatus of claim 74, further comprising:
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a second set of connector contacts on the connector body, the second set of
connector contacts being spaced from the first set of connector contacts in a

direction that the board engages with the connector body.

77.  The apparatus of claim 76, wherein the first set of connector conductors
connect the first connector terminals with the first connector contacts, further
comprising:

a second set of connector conductors connecting the second set of connector

contacts with the second set of connector terminals.

78.  'The apparatus of claim 77, wherein the board includes first and second sets
of board terminals spaced from one another on a board substrate and contacting the

first and second sets of connector contacts respectively.

79.  The apparatus of claim 72, further comprising:

a power source mounted to the apparatus frame;

a power electrical path connecting the power source to power contacts on the
electronic device;

a signal source; and
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a plurality of signal electrical paths, each connecting the signal source to a
respective signal contact on the electronic device, at least one of the connector

contacts forming part of one of the electrical paths.

80.  The apparatus of claim 72, further comprising:

a backplane board including:

a backplane substrate; and

a first backplane electric conductor carried by the backplane substrate and
extending from a first driver board terminal plane through the first diver board
terminal to a first connector contact plane through the first connector contact, the
first driver board terminal plane and the first connector contact plane being spaced
and parallel to one another, the first backplane electric conductor connecting the
first driver board terminal and the first connector contacts electrically to one

another.

81.  The apparatus of claim 80, wherein the first connector contact plane is

parallel to and offset from a plane of the driver board substrate.

82.  The apparatus of claim 72, further comprising:

a feedthrough board including:
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a teedthrough board substrate; and

afirst teedthrough board electric conductor carried by the fecdthrough
hoard substrate and extending, in o direction ather than at right angles to a plane o
the tirst driver board substrate, the first feedthrough board electric conductor
connecting the tirst driver board terminal and the first connector contacts

electrically to one another.

L
-

The apparatus o daim 72, wherein the first feedthrough board electric
conductor extends in a direction other than at right angles toa plane of the tirst

driver board <ubstrate.

N4 e apporatus of claim 72, whevein the fivst conmector contact is oftset from
the first driver board terminal in a direction parallel to a plane of the driver board

stibstrate.

S50 The apparatus of caim 72, further comprising:
a second driver board including:
a second driver board substrate:
a second driver board electric conductor carried by the driver board

substrate: and
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a second driver board terminal connected to the second driver board electric
conductor, the second driver board terminal being connected to the first driver

board terminal.

86.  The apparatus of claim 85, further comprising;
a feedthrough board including:
a feedthrough board substrate; and
a feedthrough board electric conductor carried by the feedthrough board

substrate and connecting the first and second driver board terminals to one another.

87.  The apparatus of claim 86, further comprising:

a first backplane board including:

a first backplane substrate; and

a first backplane electric conductor carried by the first backplane substrate
and connecting the first driver board terminal and the feedthrough board electric
conductor electrically to one another; and

a second backplane board including;:

a second backplane substrate separate from the first backplane substrate; and
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a second backplane electric conductor carried by the second backplane
substrate and connecting the second driver board terminal and the feedthrough

board electric conductor electrically to one another.

88.  The apparatus of claim 87, wherein the first and second backplane substrates
extend in a plane that is at right angles to planes of the first and second driver

board substrates and a plane of the feedthrough substrate.

89.  The apparatus of claim 85, wherein the first driver board is a power board

and the second driver board is a signal board.

90.  An apparatus for testing an integrated circuit of an electronic device,
comprising;:

(i) an apparatus frame defining a door opening;

(i)  adoor mechanism including:

a first translation system mounted to the apparatus frame;

a first hinge base mounted to the first translation system, the first translation
system allowing for translation of the first hinge base relative to the apparatus

frame between a storage position and an operational position;




a door panel mounted to the first hinge base, the door panel being pivotally
movable relative to the first hinge base when the first hinge base is in the
operational position between a storage orientation wherein the door opening is
open and an closed orientation wherein the door panel closes the door opening; and

a latch mechanism that releasably maintains the door in the closed position;
and

(iii)  an electric tester in the apparatus frame, including;:

a power source mounted to the apparatus frame;

a power electrical path connecting the power source to power contacts on the
electronic device;

a signal source; and

a plurality of signal electrical paths, each connecting the signal source to a

respective signal contact on the electronic device.

91.  The apparatus of claim 90, further comprising;:
a blower mounted to the apparatus frame, the blower blowing air through at

least part of the apparatus frame.

92.  The apparatus of claim 91, wherein the apparatus frame includes a test

electronics frame and a blower frame, the power source and the signal source being
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located in the test electronics frame and jointly forming part of a test electronics
module, and the blower being mounted the blower frame and jointly being part of a
blower module, the test electronics module and the blower module being

removably mounted to one another.

93.  The apparatus of claim 90, further comprising:
first and second sets of opposing rails, first and second sides of a respective
device holder being releasably held by opposing rails of the first and second sets of

rails.

94.  The apparatus of claim 93, further comprising:

a device holder substrate;

a plurality of device holder terminals on the device holder substrate, each for
contacting a respective contact on a respective electronic device;

a plurality of device holder signal contacts secured to the device holder
substrate, each device holder signal contact having a surface for releasably mating
with a respective surface of a respective signal connector terminal;

a plurality of device holder signal conductors connecting the device holder
signal contacts to device holder terminals connected to signal contacts on the

electronic devices;
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a power contact secured to the device holder substrate, the power connector
having a contact surtace tor releasablv mating withea respective surface ot a
respoective power connecter ferminal: and

at least one device holder power conductor connecting the device holder

board power contact to a power contacts on ane of the electronic devices,

95, The apparatus of claim 93, further comprising:

a infurior frame fhat is removably focated within the apparatus trame, the
interior trame having tirst and second opposing vertical sides and the first and
second sets of opposing rails being, Tocated on tirst and second opposing side walls,

respectively, of the subtrame,

Yo, The apparatus of claim Y0, further comprising:

a second transiation system mounted Lo the apparatus trame;

a second hinge base mounted o the second transfation svstem, the second
translations system allowing ror franslation of the second hinge base relative to the
apparatus trame between the storage position and the operationat position, the
door panel being mounted to the second hinge base, the door panel being pivotally

movable relative to the second Ringe base when the hinge base is in the operationa!
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position between the storage ortentation wherein the door opening is open and the
closed ortenlation wherein the door panel closes the door opening.

u7 The apparatus ot claim 96, wherein the tivst and second translation svetems
are upner and lower translation systems and the door pivots abouat ancaxis that is

substantially vertical.

IS, Fhe apparatus ot caim 96, turther comprising:

a connecting structure that secures the tirst and second hinge bases to one
another, wherein the first translation sestem includes o tirst track that is mounted to
the apparatus frame and a tirst wheel that s rofatably mounted to the first pivot

hase. the first swheel having an outer sarface that rides on the rail,
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