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LINEARLY MOVI NG MECHANI SM BACKGROUND OF T [ NVENTI ON qgo’%:?&ré‘d of

the I nvention The present invention reljate éﬂﬁ ébngg m)V| ng
mechani sm for reciprocally noving articles al o_ngi g

particularly to a linearly noving iechani sr
ngl ....... Qggéé)%j ,,,,,
gﬁﬁ?ﬁ Fude sroatorbds

exanpl e, a sem conductor device transportin
apparatus (commonly called handler) for tra
such as semiconductor integrated circuit el B‘mﬂ@} Dwdln fluppgsies., a,nd
sorting out the tested sem conductor device bamg §t
resul ts. 2. Decription of the, Rel at ed-ALt First. . a
sem conduct or device transporting an h’ handl i ng apparatus (which will be
referred to as handl er hereinafter) which is typical of the apparatus
utilizing the linearly noving nechanismof the type concerned will be
described. Fig. 4 illustr C | pn of_ one exanple of
t he conventional | C handl ﬁﬁém%ﬁﬁﬁbmworu ng systens" This™
handl er i s designed to be used in conjunction with a seni® thia BeaheRe] lecdd
testing apparatus for testing sem conductor devices, partiE Hgl,

)

S
+

:
testi ng apRACE f y ,“‘;u H tester) for testing él
I nt egr at ed crrourt eerrents | be referred to as | C herel na

typl cal of serﬂcEtgldgb_@thgiﬁmenﬁomo that articles noved by the linearly

noving mechanismare ICs. It is to be understood, however, that the
linear$y novi nEReHERSENEIEnTen rejateshosalingarly moving m '

for reciprocally moving articles along a straight line, and particularly
to a linearly moving mechanism suitable for use in, for example, a
semiconductor device transporting and handling (processing)
apparatus (commonly called handler) for transporting semiconductor
10 devices such as semiconductor integrated circuit elements for testing
purposes and sorting out the tested semiconductor devices on the

basis of the test results.

2. Description of the Related Art
15 First, a semiconductor device transporting and handling
apparatus (which will be referred to as handler hereinafter) which is
typical of the apparatus utilizing the linearly moving mgchanism of
the type concerned will be described. Fig. 4 illustrates the general
construction of one example of the conventional IC handler called
20 "horizontal transporting system”. This handler is designed to be
used in conjunction with a semiconductor device testing apparatus
for testing semiconductor devices, particularly an IC testing
apparatus (commonly called IC tester) for testing semiconductor
integrated circuit elements (which will be referred to as IC
25  hereinafter) typical of semiconductor devices, so that articles moved
_by the linearly moving mechanism are ICs. It is to be understood,
however, that the linearly moving mechanism of the type disclosed
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- 2- herein may al so be used with any apparatus for linearly noving
~articles other than ICGCs. The illustrated handler includes a plurality
of tray groups 2A- 2E arranged al ong.the | ower side as viewed.in the

drawi ng of the platform1 constituting a base. Each of the tray groups

2A- 2E conprises a plurality of trays stacked vertically one on another (the
tray group 2E contains only one tray in the illustrated exanple). The

| eftmost tray group 2A in the drawing is |located in ﬂ]@sﬂegmee,sg@&an.

Each of the trays of the tray group 2A in the | oader i ed with

a plurality of 1Cs to be tested (1Cs ynder test). q ms 3A,

3B pick up two, in this exanple, 1Cs Under test at a ti

uppernost tray of the tray group 2A positioned at the |oader section, and

transport themonto a rotary IC transport 4 (which is also terned

t urnt abl e) d, e’ ' ' I tioning

recesses 5 f‘g*éﬁmayﬁg“ﬁ?éqﬁ%mwoéﬁéﬁﬁﬁ@gm@%é@mned in

the 1C tran gular intervals on concentric circles. Each. ..
éPﬁéfesAowl s %C(’Z% .

positioning recess stantially square shape and is surrounded oh

four sides by upheritiustrated heddleal intludesh plurality of itfay groupsr2 A4 rot at es
by one pitch, the X-Y carrier arns 3A, 3B drops two I Cs down Into

corr espondi 2§ amrangetl aloag: the lowerside as viewedfimpthe drawing ofdhesses S.
X\ car Bt or DiAtetnT comstiuging & bt (BB B6 WA BrouDS AR Lo bi ok up
| oader sect CORNIRe: R Tupaiey BRE RS sragdl Sericiuy e ShAREEr TE T,
gx | vi3rB t Ue ObrdygréBp I cbAtifls diflyone tdyPf thesllaswaled exinaple)l er arms
The leftmost tray group 2A in the drawing is located in the loader
section. Each of the trays of the tray group 2A in the loader section
10 is loaded with a plurality of ICs to be tested (ICs under test).

X-Y carrier arms 3A, 3B pick up two, in this example, ICs under

test at a time from the iippermost tray of the tray group 2A ~
positioned at the loader section, and transport them onto a rotary IC
transport 4 (which is also termed turntable) called "soak stage".

15  Two, in this example, rows of positioning recesses 5 for defining the
positions for receiving the ICs are formed in the IC transp:.)rt 4 at
equal angular intervals on concentric circles. Each positioning recess
§ is of substantially square shape and is surrounded on four sides by
upwardly inclined walls. Each time the IC transport 4 rotates by one

20 pitch, the X-Y carrier arms 3A, 3B drops two ICs down into '
corresponding ones of the two concentric rows of positioning
recesses 5. More specifically, attached to the Y carrier arm, in this
example, of the X-Y carrier arms 3A, 3B is a transport head 3C which
is adapted to pick up two ICs under test from the uppermost tray of

25  the tray group 2A at the loader section and transport the thus
grasped ICs onto the IC transport 4 by virtue of the movements in
the X-Y directions of the X-Y carrier arms 3A, 3B.

Shd DRI QN Tl 8661-97-60

[ (h 9994 QIINIS) h  3SUd H6DE-EES 1Y B66T L4591 92/50 AIATIITY 1



- 3- The I Cs conveyed by the IC transport 4 are delivered into the
"test section 7 by a rotary type transfer arm6 referred to as contact arm
Specifically, the contact arm6 is adapted to pick up two ICs, one from _
each of the positioning recesses 5 in the ICtransport 4 and transport t hem’
to the test section 7. The contact arm 6 has three arns each provided with

a transport head, and perforns the operations, by rotation of the thre"é"
arnms, of successively delivering the |ICs under test tmu’gb&ettmgseeﬁasu

and of successively transferring the 1Cs tested in the to a
rotary type transfer arm8 on the exilgside. It s t hat
the 1C transport 4, the contact arm6 and the test secti ai ned

in a constant tenperature chanber 9 (usually referred to as charrber) SO
that 1Cs may undergo the testing within the chanber 9 while being

o Such that t ndREaRRaEes K5 REE Ktifnapdny e dfiehed HolfHeTOTTC

chamber 9 @@c%ﬁv%y@ré ie&%uéhﬁ!ﬁ'ér%ﬁﬂ ehtederi &IRE 3! cdrftaceuch gs.. .-
125[err]C) or low tenperature (Such as -55[err]C) so that the ICs to be

tested may aenmpfpecifically thepromtare amméds tazigpved: tr pick upstwo I€s,shoul d be
e of 115 RdTPE REh he BoRQHEE TAFasHeS SHRHGIC SrAREOh S0
ot nPec AT Mo o He R sk tobl AL o cBRERE alfh 6 faf thted' B go has

[ f %ﬂtﬁ R%‘h &tﬁg &fdfﬁn% h d
{)(lﬁ at l)o?hg S%- oaaer g’ectlon etfest e&iﬁﬁ& ta en Ogt of the czﬁgt;nt eans

t enper at ur e opeeationsSbyprrotadoncol the tiored hemspof suctedsieelyedelivering
the ICs under test to the test section 7 and of successively

transferring the ICs tested in the test section 7 to a rotary type
10  transfer arm 8 on the exit side,
It should be noted that the IC transport 4, the contact arm 6 and
the test section 7 are contained in a constant temperature chamber 9
(usually referred to as chamber) so that ICs may undergo the teéting
within the chamber 9 while being maintained at a predetermined
15  temperature. In this regard, the arrangement is such that the
temperature in the interior of the constant temperature chamber 9
may be controlled to either a designed high temperature (such as
125°C) or low temperature (such as -55°C) so that the ICs to be
tested may bé applied with a predetermined temperature stress. It
20  should be noted that the rotary transfer arm 8 on the exit side is so
configured that one of its arms is normally positioned in the interior
of the constant temperature chamber 9.
The rotary transfer arm 8 on the exit side has also three arms
each provided with a transport head, and delivers, by rotation of the
25  three arms, the tested ICs grasped by the transport heads out to the
unloader section. The tested ICs taken out of the constant
temperature chamber 9 are sorted out on the basis of the test
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REPLACEMENT SHEET -4- results and stored
*in corresponding one of the three, in this exanple, tray groups 2C, 2D and
2E located in the unloader section. By way of exanple, non-conformng or
defective (failure) 1Cs are stored Thn™a tray of the fightnost tray group - =
2E, conform ng or defectless (pass) ICs are stored in a tray of the tray
group 2D to the left of the group 2E, and I1Cs requiring re-testing are

stored in a tray of the tray group 2C further to the | efltisSetitaen cedE

This sorting is controlled on the basis of the data of t)m _ and

operated by the X-Y carrier arns 10A, |0B. The Y carriert} [ S
to K

exanple, is equipped with a transpoF?'head 10C which is adapte up
| Cs tested and sorted out and deliver to an appropriate tray. It isto
be noted that the trays of the second |leftnost tray group 2B as viewed in

t he drawi ng are enpty ones |ocated at, the e tray buffer stage,for
accommodat ?ﬂ’lﬁﬁg‘aéﬁﬁ?&éﬂ AT EEROR &@ﬁﬁ[@%%.ﬁwwﬁm& :
upper nost t t f U and 2E
is filled %hgﬂt 528, ;2?;539 ZEK A @#&y%ﬁ%uﬁ@ég%@%ﬁ& the™ -7
top of theekrnipe, oM drfoRmingesk Hefeiive (fAfure)dC8idre stored'it £0ont act arm

6 nmentioned above will be described in nore detairls with reference to Figs.

5 and 6. Trayofithe rightmest mayugroup 25 cenfoshing opAlefectiess (pasy)
{erer &t ur IR RS BETes! Hha Way, oot e BEOBP AL R GHGISR OB BEAMB 1ot he
ext ond_ gentbuting 165 Fesiirle Te-TEsiRR e Forh % ity A hE 2 drinln .. o
at angul ar 2CHHPEHYE fo the 1BAUSS &ed gPohb- 2IE2TRIPsortieg 3§ EBntrblled 88 L,

the basis of the data of the test results and operated by the X-Y

carrier arms 10A, 10B. The Y carrier arm 10A, in this example, is

1¢  equipped with a transport head 10C which is adapted to pick up ICs
tested and sorted out and deliver to an appropriate tray.
It is to be noted that the trays of the second leftmost tray group
2B as viewed in the drawing are empty ones located at the empty
tray buffer stage for accommodating trays emptied of ICs in the

-~

15  loader section. When the uppermost one of the stacked trays of any
of the tray groups 2C, 2D and 2E is filled with ICs; a tray of the
empty tray group 2B is conveyed to the top of the filled tray to be
used to store ICs therein. ]

The contact arm 6 mentioned above will be described in more

20  details with reference to Figs. S and 6. The contact arm 6 includes a
rotary shaft 6A (see Fig. 6) rotatably mounted in the thermally
insulating top wall 11 of the constant temperature chamber 9 and
having an arm supporting block 6B secured to the lower end thereof.
Three arms 18 (only one of which is visible in Fig. 5) extend

25  generally horizontally and radially from the arm supporting block
6B at angular intervals of about 120°. Each of the arms 18 is an L-
shaped member having a generally horizontally extending main arm
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shaped menber having a generally horizontally extending main arm

portion 18A and a vertical |leg portion 18B depending at a substantially

right angle fromthe nain armportion 18A and the three arns 18 are caused
to rotaté& by rotation of the rotary- shaft 6A""~ = “Each arim 18 has a linear ™
guide rail 31 extending vertically along the |ength of and attached to the
outer wall of the depending |eg portion 18B, and a pair of novable nenbers
32 are engaged with the linear guide rail 31 for slidi n@-imu@ﬁgsrgee
vertically thereal ong. The novabl e nenbers 32 are secure aeed |
wal | of a head supporting nenber 14 agdjacent its upper eﬁ”imﬂ ﬂ | ses
a plate-like nenber having opposite &hds bent at gendral ly Ti s and

reinforced with a reinforcenent nenber 14A. Mounted to the | ower end or
free end of the head supporting nenber 14 is a transport head 13 for

?LZSELQE 55N hEAEng t?%ﬁ%%ﬁ‘q%éo?ﬁ@%b&“ﬁ' peading b%ﬁ"%ﬁﬁk?éﬁ%;“ﬁ
ot ons. +eRaeRpREally TRERE phele AR mARRmaaRod Aea dbd fie oo oy i 1s

The tra”Sp%ke@%slisiﬁéJéMélfgogbgirth%?i &tﬂ?&ﬁkﬂ' gabegmum pi ck-up

heads adapted to vacuum attract an or angul ar cdnveyance.
I n additi oA.a tension coil spring 19 extends vertically and are connected

at opposite ends with an arm nenber 15 affixed to each | C supporting nenber
14 adj &cent it Earbwsmd&ihasa Enear guideirail ibeaqtendmgwarﬁﬁaﬁy ng | eg

portion 188 aheL8% of and attached to the outer wall of the depending leg
portion 18B, and a pair of movable members 32 are engaged with
the linear guide rail 31 for sliding movement vertically therealong.
The movable members 32 are secured to the vertical wall of a head
10 supporting member 14 adjacent its upper end which comprises a

plate-like member having opposite ends bent at generally right
angles and reinforced with a reinforcement member 14A, Mounted
to the lower end or free end of the head supporting member 14 is a
transport head 13 for grasping and angularly transporting ICs. It

15  will thus be appreciated that the head supporting member 14 and
the transport head 13 are mounted by means of the movalble
members 32 and the linear guide rail 31 for vertical motions
relative to the depending leg portion 18B of the associated arm 18.
The transport head 13 is provided with two, in this example,

20  vacuum pick-up heads adapted to vacuum attract and grasp ICs for
angular conveyance.

In addition, a tension coil spring 19 extends vertically and are

connected at opposite ends with an arm member 15 affixed to each
IC supporting member 14 adjacent its lower end and an arm

25  member 20 affixed to the depending leg portion 18B of the
associated arm 18 adjacent its upper end so that each IC supportipg
member 14 is normally upwardly biased by the tension of the
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associated arm 18 adj acent its upper end so that each I C supporting nenber
14 is normal |y upwardly biased by the tension of the

REPLACEMENT SHEET .y ' s S -6-. .. .tension coil spring .
19 to be kept stationary at a predetermined position (shown in Fig. 6) o
along the outer wall of the depending leg portion 18B of the associated arm
18. The rotary IC transport (soak stage) 4 includes a rotary shaft

(not shown) rotatably nounted in the thermally insul atiTHg Sped HayBedblkdpladed Of
the constant tenperature chanber 9 and is spaced a prede [ ce
above the bottomwall 12. The rotary g¢C transport 4 is c% hub
portion and a peripheral portion interconnected by six s

exanple. 1Cs to be tested are placed for transportation in two, in this
exanpl e, concentric rows of positioning recesses 5 forned in the peripheral

portion. tq h@% ' eég_% ' -6, since

the test setcetdlsgkr’\ﬁ?Sf‘lsgﬂ}oﬂcigtlg%)%lgret| ??%%#%W?ﬁé _o&abftjéh_ F;aansport 4, a
cam 24 i n tpgsition{stiovin 3AFiga6) dldig the Guter Wl of the dépendiny kaneral |y - ..
i nverted triangul ar peripheral surface (see Fig. 5) is nounted on 1he

handl er conpertion d8B pf theassoeiated@yndiaft of the contact arm 6 such that
the .1 C supporti menber _14 is caused to descend to_position the transport

head 13 at an S Zety ¢ WI %t(épﬁﬂkrﬁéagb ) ﬁ’tlﬁiﬁl:‘éd %a\r@md@aﬁ; section
| Cs | t t " It ist

S AT ) e W] e Rt

thengonf i gurati jé% and cons rulct:'?l 0 ég?rf?.lté an éeﬁa@?#&é??%‘?%g her ei n,

since sone predeterihined distakcd above the betiont ¢hit1? ThetdratpIC section 7

Is in the sanme plane as the IC
transport 4 is constructed of a hub portion and a peripheral portion

interconnected by six spokes in this example. ICs to be tested are
16 placed for transportation in two, in this example, concentric rows of
poéiﬁoning recesses 5 formed in the peripheral portion.
In the conventional handler illustrated in Figs. 4-6, sincethe
test section 7 is located vertically below the rotary IC transport 4, a
cam 24 in the form of a semi-annular ring in plan view having a
15 generally inverted triangular peripheral surface (see Fig. 5) is
mounted on the handler concentrically with the rotary shaft of the
contact arm 6 such that the IC supporting member 14 is caused to
descend to position the transport head 13 at an elevation of a
predetermined distance above the test section as ICs are picked up
20 and angularly moved by the transport head 13. It is to be
) appreciated by those skilled in the art, however, that this is only one
. example and that the present invention is not limited to the
application to the configuration and construction of the handler as
illustrated herein, since some linearly moving mechanism is
25 required even if the test section 7 is in the same plane as the IC
transport 4. _
Although the cam 24 is fixed and will not itself move to drive a
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tr\ansport 4. Al t hough the cam24 is fixed and will not itself nove to

-drive a -7- camfollower, it is
called "cant in this disclosure because it perforns virtually the sane
function as the cani ~ Wth the c@ristruction as -descri bed above, when one-
of the arns 18 of the contact arm6 is rotated and comes to a standstill at

a predetermned position over the IC transport 4 as shown in Fig. 6, the
other two arns 18 conme to a stop at a predeterm ned posTthSiSbeetM(BEentd}gagegst

section 7 and at the point of transfer (buffer stage) t
transfer arm8 on the exit side, respectively. At these lﬂgw
push rods 21 are disposed at predeterm ned angular intervals'li I ng
and opposed relation to the associated | C supporting nmenbers 14,

respectively. Each push rod 21 is vertically novably nmounted in the top

wal | 11 of _the nst ant .t enperat ure, chanber. 9, such ,that th y d 21 may
be Iomremgﬂi&?‘@r’p‘%éﬂ ' r?@H"s‘fq'gtP@ s&rpm%ﬁg?‘%tﬁgghgvm upon

the three Hr LRIM iving at the predeterm ned e
positions overapﬁeﬁiecg%ﬁanspoﬁé%,%{%% éesi section 7, and the buffer *= -~
stage, respectWithythe constrectionraat descritbed abovie, Witerm ione dBthédacimshas

stopped at_a position over the IC transport 4 will now be descri bed
speci fi cal 13 of the contactrammn@isrotated and comesstraistandsillat 2od 21 is

1A of Ehe Bredidabined brstion oy exuBeIC A RR A 5 00U I R © -
whereby { niiE GHkr b SalsCt £ oM o SR A dietlbe BRI ISR (o e
14 are novgdef ghewase s¥c8bhdf Afllvat the point of transfer (buffer stage) to .

the rotary transfer arm 8 on the exit side, respectively. At these

stop positions, push rods 21 are disposed at predetermined angular

L KNy

10 intervals in overlying and opposed relation to the associated IC
* supporting members 14, respectively. Each push i'od 21 is vertically
movably mounted in the top wall 11 of the constant temperature
chamber 9 such that the push rod 21 may be lowered through a
predetermined stroke by a drive means, not shown upon the three
15 arms 18 of the contact arm 6 arriving at the predetermined
positions over the IC transport 4, the test section 7, and the buffer
stage, respectively. :
The operation of one of the arms 18 which has stopped at a
position over the IC transport 4 will now be described specifically
20 with reference to Fig. 6. As the associated push rod 21 is lowered
through a predetermined stroke by the drive source, the lower end
- 21A of the push rod 21 comes into abutment against the top of the
IC supporting member 14 before pushing down on the IC supporting
member 14 whereby the pair of movable members 32 attached to
25 the IC supporting member 14 are moved downwardly slidingly
along the linear guide rail 31 affixed to the depending leg portion
18B of the arm 18 against the tensioning force of the coil spring 19

£6/6 '4 | DAl OFG LD 8661-97-60
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along the linear guide rail 31 affixed to the depending | eg portion 18B of
*the arm 18 against the tensioning force of the coil spring 19

-8-.. while the I C supporting menbeg. 14 in unison with the transport head

13 is depressed. As the push rod 21 is |lowered by a predeternined di stance;,
t he vacuum heads- of the transport head 13 are |owered by a predeterm ned -
di stance of travel (stroke) ST whereupon the vacuum headbisSheet 8 bdnR2SRQY t

head 13 come into contact with the I Cs under test placed} Al ng
recesses 5 of the IC transport 4. Qtherwi se stated, the of
the push rod 21 |lowered by the drivegneans is defined so a to

t he di stance through which the vacuum heads of the transport head 13 are
noved fromits predeterm ned stop position down to the position where they
conme.into contact with the ICs under test placed in the positioning

{ransport M e 1 SRGRISE ember, K Bl T BERDOR G, 1,

source i s neadl¥as thpréssal’ As tHe pulR rfod 21ABdbWeredByer 14 is pulled ..

upwardly by the tensioning force of 'the coil spring 19 with the pair of
novabl e nepredetexminiéd idistanpesthe yagtiuny heldds| ofithee tnamsport hiead3i3 unt i |

the 1 C supporting nmenber 14 arrives at .its original sfop _pqsiiion where it
i s stopped.ar?tao Pﬁxy@d’ mmego@mme avel M#test vacuum
attracted ' t d ved.fr I f1oning
recesses 5%9%%&%%%% ?%%%@%’W&%%Mgzh&m tion.
Wth regar goheadtitkPeiie 5GF UrlibriresRpIAGA1 i YREIFUSHORNITEssed § S | ower ed
t hrough a predeterm ned stroke by th rive source, .1 Cs Under test
attracted apfghedC tramspoetdp dDthésdide s3atd; theudeodniwardstroke of the .
' push rod 21 lowered by the drive means is defined so as to be equal
to the distance through which the vacuum heads of the transport

10 head 13 are moved from its predetermined stop position down to

the position where they come into contact with the ICs under test
Placed in the positioning recesses S of the IC transport 4.
- .Upon the vacuum heads of the transport head 13 picking up and
hoiding the ICs under test, the drive source is deactivated. As a
15  result, the IC supporting member 14-is pulled upwardly by the
tensioning force of the coil spring 19 with the pair of movable
members 32 sliding upwardly along the linear guide rail 31 until the
IC supporting member 14 arrives at its original stop position where
it is stopped. It is thus to be understood that two ICs 16 under test
20 vacuum attracted against the transport head 13 are moved from the
positioning recesses 5§ of the IC transport 4 up to the upper
predetermined position. |
With regard to the test section 7, as the associated push rod 21
is lowered through a predetermined stroke by the drive source, ICs
25 under test attracted against the transport head 13 are caused by the
same moving operation as described above to move from their
predetermined stop position down to the position where they coxhe
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same novi ng operation as descri bed above to nove fromtheir predeterm ned
- stop position down to the position where they cone

-9- into contact with the sockets, not shown in the test section 7. In
this state, the ICs urider 'test uhdergo the t'ést. Updon the test being ~
conpl eted, the drive source for the push rod 21 is deactivated. As a

result, the I C supporting nmenber 14 is pulled upwardly Bbis Hae Beeh R l4eed
force of the coil spring 19 until the |1 C supporting nenbﬂ 1t
its original stop position where it is stopped. The two in

vacuum attracted agai nst the transport head 13. Simlarly, in
buffer stage where the I'Cs are transterred to the rotary transfer arm8 on
the exit side, as the associated push rod 21 is |owered through a
predeterm ned stroke by the drive source, the tested I1Cs attracted agai nst

2bove {0 miHD FOBAC YU Tt Rk SLOBE JoLhe tast SR ol ﬁﬂfsgﬂ for
o | ' 13 ks .
Cer i nat ea S S@ICs delder BEEUBGHEN Bl oPHE PRLRL s {IsEIRIBE, "POT ouet
by the driyg &8, i drfe sw&ftéﬂﬁ-ﬁiegﬁsﬁ%fdﬂ%%adﬁae&e%ta the IC
er 14 1s pulled upwardly Dy

supporting ne the tensioning force of the coi
spring 19 watult, the ICGuppuNing neemberel4 ist palled apwardlybythei nal st op
position where it is stopped. No I Cs are now present on the transport head
13 whi I5e t Wensigning force pCihaceilspdug 19 umil the Jesuppeyting member
predet er m

predet or iefa P ek s oristh b Bl bR B Ben et B 01,
S L b s A0 AR i B kS W 30T L7

Similarly, in the buffer stage where the ICs are transferred to
the rotary transfer arm 8 on the exit side, as the associated push rod.

10 21 is lowered through a predetermined stroke by the drive source,
the tested ICs attracted against the transport head 13 are caused by
the same moving operation as described above to move from their
predetermined stop position down onto the buffer stage. In this
state, the vacuum suction force of the transport head 13 is

13  terminated to release the tested ICs from the transport head 13,
followed by the drive source for the push rod 21 is deactivated. As
a result, the IC supporting member 14 is pulled upwardly by the
tensioning force of the coil spring 19 until the IC supporting member
14 arrives at its original stop position where it is stopped. No ICs

20, are now present on the transport head 13 while the two tested ICs
are place_d on the buffer stage at a predetermined position.

It is thus to be appreciated that the rotary transfer arm 8. on |
the exit side may also use a linearly moving mechanism similar to
that described above to transport tested ICs from the buffer stage to

25 the unloader section. _

As discussed above, since the prior art linearly moving

mechanism comptises the linear guide rail 31 of the depending leg

L4/ ¢ NN O 611:11 8661-92-40
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As di scussed above, since the prior art linearly noving mechani sm conprises
-the linear guide rail 31 of the depending |eg

-10- portion 18B of each arm 18 of the contact arm6 and the pair of
movabl e nmenbers 32 setured to the hedd supporting menbér 14, it is seen in™

Fig. 6 that the effective length L of the |inear guidg; rsmegH u
required for allow ng the novabl e nenbers 32 to sllde Y %é¥§ ua
to the sumof the actually required stroke ST of the t 13 and
at least the length P of the novable nenbers 32 (L = order

to insure stable and reliable sliding,notions of the anabIe nenbers 32 as
well as to allow for the adjustnent” the stroke of the novabl e nenbers
32, it is to be appreciated fromFig. 6 that the linear guide rail 31
actual ly extends upwardly and downwardly beyond the stop positions (the

Consequent BPTORoL BB I AL AE LB/ the FPRIARE A0 BABMNBERAROh  on made
ﬁ??”heﬁé“t8?8?*2*\’8%%@&%??3?%%&%&?‘4 fhetaal *‘%ﬁﬁéﬁé%gngeg‘eﬁ%%%' NP

val | 1 1 apgsbéR ﬁ%gomﬂﬁlt'mé?eﬂécﬁbe 16888 ANof teepRicaryhfidehqipsn 9 be

made at least a littl'e over twce as long as the effective length L of the

| i near gui detually rétiuired fbr atlowingtthe miovable niessbers32ge glide t he
oversi zed constant tenperature chanber 9 |eads necessarily to gversizing of

the entir e therealong is equaldtosthe sum of the ackuallygequired stroke ST %6 t he
called hor 126 FARSBPEARR 1 A AN Aot HieeBBEbPT TEeROHADIRschani E?n of
the type d‘iﬁ&ﬁiﬁ&% ?f)(de_séryped in the const ant tenperature

In order to insure stable and reliable sliding motions of the
movable members 32 as well as to allow for the adjustment of the

10 stroke of the movable members 32, it is to be appreciated from Fig.
6 that the linear guide rail 31 actually extends upwardly and
downwardly beyond the stop positions (the uppermost and
lowermost positions ) of the movable members 32. Consequently,
the actual length of the linear guide rail 31 is often made about

15  twice as long as the effective length L thereof.

Accordingly, it has heretofore been required that the ‘distance or
spacing between the top wall 11 and the bottom wall 12 of the

. constant temperature chamber 9 be made at least a little over twice
as long as the effective length L of the linear guide rail 31, resulting

20 in the sincere disadvantage that the oversized constant temperature
chamber 9 leads necessarily to oversizing of the entire handler.

The aforesaid disadvantage is not limited to the handler as
described above, but may be the case with any other handler called
horizontal transporting system if the linearly moying mechanism of

25  the type described above is used in the constant temperature
chamber 9. _

By way of example, the handler of the type illustrated in Fig.- 7

AN INILYd QA 0T 8661-97-50
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chanber 9. By way of exanple, the handler of the type illustrated in
“Fig. 7 Is often enpl oyed which conprises a | oader section 44
where | Cs 42 to be tested which have been beforehand | oaded on a custoner
tray (user tray) 41 by a user are transferred and Teloaded onto a'test tray"
43 capabl e of wi thstanding high/low tenperatures; a constant tenperature

chanber 47 including a soak chanber 45 for applying agﬁg
tenperature stress to the ICs 42 under test transport L“

16 Been Beplace
| “Fr
section 44 and a test section 46 for receiving and test under
'ed; and an

test to which a predetermned tenmperafure stress has be
unl oader section 49 where the tested 1Cs which have been carried on the

test tray 43 fromthe test section 46 to an exit chanber 48 and which have
been delivered out of the exit chanmber 48 subsequently to being relieved of

t t t t f d. . I t
ray 4L {oAHORED GRBLEYER WRED CoRtGonbaied SEdh AU R ACeg ol Ver
ted t ' t .
ranet e olf BerEsREWIERIIRACH b BErGIRtA 1ctfed BAg EORUREL LY | | o
noved in a(gsdrctiagh 4D bipaiferfdremrandfdged dadirefoddalionts ectasen 44

sequentially through thé constant tenperature chanber 47 and the unl oader

section 493‘&)(143?@112_&!&3 cfwithstanding heghﬂ@wxemmam aeepgRObght into
Cype of nalRRDEraae Benibe. i angludingca Spak tsRhes AclonADPbAEEA y |
e O BESAE Bl e BBRd SRR R oMb fedeCs Uncer fest
transported from the loader section 44 and a test section 46 for .
recelving and testing the ICs 42 under test to which a
predetermined temperature stress has been applied; and an
10 unloader section 49 where the tested ICs which have been carried
on the test tray 43 from the test section 46 to an exit chamber 48
and which have been delivered out of the exit chamber 48 ~
subsequently to being relieved of a temperature stress are
transferred from the test tray 43 to the customer tray 41 to be
15  reloaded on the latter (generally, the tested ICs are often sorted out
by categories based on the data of the test results and transferred
onto the corresponding customer trays.). The test tray 43 is ' moved
in a circulating manner from and back to the loader section 44
sequentially through the constant temperature chamber 47 and the
20  unloader section 49. In the test section 46, the ICs 42 under test are
brought into electrical contact with IC sockets to be subjected to the
test.

This type of handler may also require X-Y transport apparatus
and linearly moving mechanism, if the handler is configured to pick
25  up ICs under test from the test tray 43 and transfer them onto the
IC sockets in the test section 46 to test them. It will thus be
appreciated that as is the case with the handler illustrated in Figs. 4-
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| C sockets in the test section 46 to test them It wll thus be appreciated
‘that as is the case with the handler illustrated in Figs. 4-

-12- 6, the handl er described just above nay al so be at.tended_vvith t he

si ncere ‘di sadvant agée "that the actual "Tength of the Tinéar guide-rail of the™
linearly noving nechanismis made a little over twce as [ong as. the.

effective length thereof, requiring that the constant bggmaem Wmchanber
47 and hence the entire handl er be oversized. , handl er
but also in any other apparatus in which it is requm linearly
novi ng mechani sm constructed as desg9 bed above with ace (chanber)
bounded by a top wall (ceiling) and a bottomwall (floor), the actual

| ength of the linear guide rail of the linearly noving nechanismis nade a
little over twice as long as the effective length thereof, so that the

the'l ?ﬁeirefﬁ“ﬁﬁ%b%ﬂ@%é@ﬁﬁﬁﬁbﬁﬁﬁﬁst%e? R ?ﬁéc’mdat-' "

over si zi ngg His4 DI bfi s an. -.
~obj ect of tiﬁgﬁffesen‘?’l nv t on to provi gé/ gﬁ}laﬁéﬁéély nov émg n%ac%am sm
whi ch al | otize timeashonievingonischandsrat is mhdblmhaﬂegwetet\melas fed to a

fixed part and _a novable part, respectiyvel I s anot her object of
t he presenthe nﬂiamwengtgr@ﬁrge ,aremmmé&nme constanttemperatarag and

whi ch 51 ohBantet4h a8 Ente B8 AT Handd:berSdrsiel | "and the' bot tom
wal | of the copgt Bﬁiyi&rﬂi‘érﬂéﬁﬁl%rmb in any other apparatus in which
it is required to use the linearly moving mechanism constructed as
described above within a space (chamber) bounded by a top wall
(ceiling) and a bottom wall {floor), the actual length of the linear
10 - guide rail of the linearly moving mechanism is made a little over
twice as long as the effective length thereof, so that the spacing
between the top wall and the bottom wall of the space
accommodating the linearly moving mechanism is undesirably
increased, resulting in oversizing the entire apparatus.
15
SUMMARY OF THE INVENTION
It is an object of the present invention to provide a ﬁnearly
moving mechanism which allows for shortening the length of linear
guide rails mounted to a fixed part and a movable part, respectively.
20 It is another object of the present invention to provide a
semiconductor device transporting and handling apparatus (handler)
equipped with a linearly moving mechanism which allows for
reducing the spacing between the top wall and the bottom wall of
the constant temperature chamber.
25 In order to accomplish the aforesaid objects, accordmg to a first
aspect of the present invention, a linearly moving mechanism is
provided which includes a fixed part and a movable part having s;ide
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In order to acconplish the aforesaid objects, according to a first aspect
"of the present invention, a linearly noving nmechanismis provided which
includes a fixed part and a novabl e part havi ng side

-13- surfaces opposi ng each ot her,” the novabTe part bei'hg ddapted to-
reci procally nove along a straight line relative to the fixed part, the

|l inearly noving nmechani smconprising a first |inear gymggmggﬁi&gpﬂ ed to
the side surface of the fixed part opposing the anab

| inear guide rail nounted to the side surface of t he m "ﬁ,ﬂﬂmE%I ng
the fixed part so as to be in opposi relation to the ui de
rail; first and second novabl e menbel” neans slidably engaged with the first

and the second |inear guide rails, respectively; a novabl e nmenber support
supporting the first and the second novabl e menber neans thereon toward one

end of one of.the first and near de rail.s a t he ot her
end of ¢ heSGTGES GPRGRG Sarh SREE e Aibygble Faidhe B REapRES, ot “ana - -
~second lin gééﬁ t nd .. ..
bi asi ng rreg%éslp gar:glryrrpar?l ng a ﬁggn%% %ﬁge to gontgvg%?@dgart’ aneél1 a =7

bi asi ng f olifearly iitvifiguaktRafEsAciopPiIdig a fiesilesédr ghide gailas to hol d

the first and second linear guide rails in opposing relation to each other.
In a pref emauntechuytheside Stu;f@feookdz& fixedr partaopiposingrtie mmblguu de

by asi nb 1 oPBES Ao RBhBElr SUar il dhatined W SHBAGESE GLRBE | g -
det or ”mgnéﬁﬁg%'ﬁﬁé%@ﬁfﬁ%ﬁg%sa%bﬁb 5%%’5# B3t GopPang siAfion,
g:c SE ﬁgce W thée BiSe Hntar gl AillEiaR arkd Bnd tRoVANR: RerbRroxi mately 1/ 2"
means slidably engaged with the first and the second linear guide
rails, respectively; a movable member support supporting the first

10 and the second movable member means thereon toward one end of
one of the first and second linear guide rails and toward the other
end of the other of the rails, respectively, in the state the first and
second linear guide rails are in opposing relation to each other; and
biasing means for imparting a biasing force to the movable part and

15  a biasing force to the movable member support, respettively, SO as
to hold the first and second linear guide rails in opposing relation to
each other.

In a preferred embodiment, the aforesaid first and second
linear guide rails are of approximately equal length, the biasing

20  means for imparting a biasing force to the movable part and the
biasing means for imparting a biasing force to the movable member
support having biasing forces determined such that movement of
the movable part by a predetermined distance will cause the
movable member support to move by approﬁmately 1/2 of the

25  distance of movement of the movable part

The biasing means for imparting a biasing force to the n;ovable
part and the biasing means for imparting a biasing force to the

ATAT I QNS g0:L]  866)-9¢-40
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di stance of novenent of the novable part. The bi asi ng neans for
-inmparting a biasing force to the novabl e part and the biasing neans for

i mparting a biasing force to the - -14-
novabl e menber support may each be & ténsion’coil - $pring, thé tensioning -~
forces of the tension coil springs being determ ned such that when the
novabl e part is noved by a predeterm ned di stance, thAasShtfHsBn

faged
springs are extended by an approxi mately equal |ength .
According to a second aspect of the present invention,
obj ects are acconplished by providi nﬂﬁa linearly novin ani smincl udi ng

a fixed part and a novabl e part havl si de surfaces opposing each .ot her,
t he novabl e part being adapted to reciprocally nove along a straight |'ine
relative to the fixed part, the linearly noving nmechani smconprising: a -
first linear guide rail nounted to the side surface of the fixed part

opposi ng t movahlggnember SURPOSt BARY leachbe geasion coil ® the side

el at 1 on 1t BAGERY ordR e s RO, ol sl 19k AQeFbRe Pl PSS

I n opposin *A%'IP ' | R ' ' %Ilink{@jm bhat the
first and %%gn | gééar?ngg?ggé ?gﬁ isg oppggﬁﬁggﬁdg% er; a fourtﬁ Ti near
gui de rail thibsdeaedonrcaibppings 4@ atteakdddbi/wn approsimianelyr egualie rail in
the state that the first and second linear guide rails opposing each other;
a firss nmolength wittheackwtber: for supporting first and tird novabl'e nember

nmeans slidably engaged with the first and.the third |inear ide rails,
respectively, 56@\3?&"&1@ asecendAspest Qr}if@Q‘PWsﬁenéﬂﬁvﬁﬁi%I ar gui de

rails and er. e tdher . ' ' | i near
gui de rail gg%gﬂégﬁjgé&y&q %gc&{lp&ﬂﬁea wpr%aﬂl% ﬁ]].{féarfj? an'biz{éi ' R
mechanism including a fixed part and a movable part having side
surfaces opposing each other, the movable part being adapted to
10  reciprocally move along a straight line relative to the fixed part, the

-,

linearly moving mechanism comprising: a first linear guide rail
‘mounted to the side surface of the fixed part opposing the movable
pait; a second linear guide rail mounted to the side surface of the
movable part opposing the fixed part so as to be in opposing relation

15  to the first linear guide rail; a third linear guide rail disposed in
opposing relation to the first linear guide rail in the state that the
first and second linear guide rails opposing each other; a fourth
linear guide rail disposed in opposing relation to the second linear
guide rail in the state that the first and second linear guide rails

“20  opposing each other; a first movable member support for supporting

first and third movable member means slidably engaged with the
first and the third linear guide rails, respectively, toward one end of
one of the first and third linear guide rails and toward the other end
of the other of the first and third linear guide rails, respectively, in

25  the state that the first and third linear guide rails are in opposing
relation to each other; a second movable member support for
supporting second and fourth movable member means slidably

£5/91 °d NI O birtl  8661-90-40
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the state that the first and third linear guide rails are in opposing
relation to each other; a second novabl e nenber support for supporting
second and fourth anabIe menber nmeans_slidably

-15- " engaged Wi th tfié second and thé folrth | iriear gU|de rails,
respectively, toward one end of one of the second and fourth Ilnear gui de
rails and toward the other end of the other of the second and fourth |inear
guide rails, respectively, in the state that the second and fow%rk hdaear
guide rails are in opposing relation to each other; IK$J§@&H for
imparting a biasing force to the nnva?b_ part, a bi asi \first
novabl e nmenber support, a biasing forceEt .

o the second rrgm
support, and a biasing force to the third and fourth Iin gui de rails,
respectively, so as to hold the first, the second, the third and the fourth

erhod nont . ETE2EER Wit RRC S6G p{f' 246 e AP e ol o g e
ai e ar Edak%%ﬁfﬁﬂ%@%ﬁwﬁ" ﬁ%&ﬁ%ﬁf@ﬁﬂwﬁ%ﬁé%ﬁé%ﬁ%wr e

imparting a sf&&aetowidp] fthé B&& 86 the sEBEnd ]
|npart|ngza%¥25|ng force to the rst nnvgg nber support, the biasing

means for uﬁmrmmmwtgmimmm)m%peode,snmhwsmahhememupport
and the bi asi means_for |npart| a biasing force to the integrated third
and fourkh mmg uril Hneasiguide mmgmm@au@mm Hat

FﬁéeP?Pit"L@&i‘c?pia%éa%bﬁ@% of tohBrGes abisig Lohek 2 fite MavaliE By ©
fourth line ga f&é%o&ﬁe%ﬁbvaméwwﬁ&@asmmece of

nmovenent of part ~ ..
10 the second movable member support, and a biasing force to the

third and fourth linear guide rails, respectively, so as to hold the
10 first, the second, the third and the fourth linear guide rails in
opposing relation to one another.

In a preferred embodiment, the third and fourth linear guide
rails are united together or integrated into one piece. The first,
second, third and fourth linear guide rails are approximately equal

15  inlength, and the biasing means for imparting a biasing force to the

movable part, the biasing means for imparting a biasing force to the
first movable member support, the biasing means for imparting a
biasing force to the second movable member support, and the
biasing means for imparting a biasing force to the integrated third
20  and fourth linear guide rails have biasing forces detetmiﬁed such
that movement of the movable part by a predetermined distance
will cause each of the first and the second movable member
supports and the third and the fourth linear guide rails to move by
approximately 1/4 of the distance of movement of the movable part.
25 The biasing means for imparting a biasing force to the movable
part, the biasing means for imparting a biasing force to the first
movable member support, the biasing means for imparting a biasing
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[ (£1 399d GIINIU)} LT TIvd HRIA-EES 1y 8661 BR:LY 92/58 02A13034 ]



Th'e bi asing neans for inparting a biasing force to the novable part, the
- biasing neans for inparting a biasing force to the first novabl e nenber
support, the b|a5|ng"p§ans for inparting a biasing . forece to the

second novabl e menber  support, anid the bi asi ng méans. for |rrpart| ng, a

biasing force to the integrated third and fourth Ilnehaerttlgys&ew S are

each a tension coil spring, and the tensioning fofb I on_ coi
springs are determ ned such that when the novable p ' y a
predet erm ned di stance, those tension coil springs ed by an
approxi mately equal length with one t her. | f desired, an even
number of additional |inear guide rails may be di sposed betmeen the third
and the fourth linear guide rails. Each pair of adjacent linear guide rails
may be integrated together, and biasing means for inparting a biasing force

According 1P m%’ aéffviicf‘t S8 et Sphfort. AR tﬁﬁﬁ%%ﬂsﬁﬁ&% obj ect s

| § d e
ar e accoml tahedpBuRgol s Foress MRt AR RAfhng and

handl i ng appar at test section i spose | n a constant

t enper at ur ehnbafr‘geﬂdéemltswe eactna sefkivan doit tsprirgs b the densiosdhgappl i ed
with a predetermned tenperature stress and a transport neans for grasping

a sem congufmmES(ﬁ\Mb@etm codﬁtpxapgs age d@tmﬁnﬁdﬁd@em&Whepeﬂ}%r ature
gtg;re;:(rjgnt htg;%a ﬁﬁortl n%ﬁ:}%"i{g@h&g tsgéésect 1,0Nn ,I ﬂi t he c% agt t.ego_ﬁgahgirﬁg
anspor | ngotner e AR REREEQ By SRR %@ﬁ?f&% ?hé"!“ist ’

section another.
If desired, an even number of additional linear guide rails may
be disposed between the third and the fourth linear guide rails.
.10 Each pair of adjacent linear guide rails may be integrated together,

D)

and biasing means for imparting a biasing force to each pair of the
integrated linear guide rails may be provided. B
According to a third aspect of the present invention, the

foregoing objects are accomplished by providing a semiconductor

15  device transporting and handling apparatus including a test section
disposed in a constant temperature chamber for testing a
semiconductor device under test applied with a predetermined
temperature stress and a transport means for grasping a
semiconductor device under test applied with a predetermined

20 temperature stress and transporting it to the test section in the
constant temperature chamber, the semiconductor device
transporting and handling apparatus being adapted to transport
semiconductor devices to ihe test secton, followed by transporting
the semiconductor devices which have been tested in the test section

25 outof the constant temperature chamber and sorting out the tested
semiconductor devices on the basis of the test results, and being
characterized by including a linearly moving mechanism which
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out of the constant tenperature chanber and sorting out the tested

-sem conduct or devices on the basis of the test results, and being
characterlzed by |nclud|ng a Ilnearly movi ng nechanlsn1mh|ch

-17- "~ conprises:-a’first tinear -guifd@*railmountedto one si‘le surface of -
the transport nmeans; a head supporting rmeans having a side surface opposing
the side surface of the transport nmeans and a device gra amﬁ a t ed
to grasp a sem conductor device, and being vertically nov

a sem conductor device grasped by the device grasping hea ﬂ%
section; a second linear guide rail nmpunted to the side sur ac head
supporting nmeans opposi ng the side slf< ace of the transport nmeans so as to
be in opposing relation to the first linear guide rail; first and second
novabl e menber neans slidably engaged with the first and the second |inear

guide rails, respectiyely: a novable nenber -support supporting the first
and the seEOPPHIRSA BT ﬁrek@g guide rafomesmtedie ane side surfacepithe ¢ he

first and second linear u ralls d toward,.the other, end of the other
of the rai ?Emﬁ&%‘ﬁ g ‘}Bpgﬂg‘?gqlﬂ%s 31%?"151 AE8nd | near ™"
gui de rail sl g neans for

i mpar ting gﬁsﬂtﬂgorceggﬂdeh %Qﬁd supwtﬁﬁgsﬁsméﬁiwg?ﬁtgl asing force
to said mg@b&;ﬁn@ﬂﬁw adapedito $RERFS senbynduRtas dbQide) athd Beirnlg r st and

second linear guide rails”in oppOsing relation to each ot her . In a
pref er sed wemticaliyrmovabie totsansporse semiconduatorydevicer graspedr by

by Bsi ng T 0Bt d/ien ErRsRIE hEAd I0I e TRSAMECHARS ArECBRSlingah BIEE T or
e e kS M B e = 7.
opposing the side surface of the transport means so as to bein -
opposing relation to the first linear guide rail; first and second
10 movable member means slidably engaged with the first and the

second linear guide rails, respectively; a movable member support
supporting the first and the second movable member means thereon
toward one end of one of the first and second linear guide rails and
toward the other end of the other of the rails, respectively, in the

15  state that the first and second linear guide rails are in opposing
relation to each other; and biasing means for imparting a blasmg
ﬁanaaaothelnxuisupporﬁngxneanmzuxialﬁashu;fbnuanasaﬁi
movable member support, respectively, so as to hold the first and
second linear guide rails in opposing relation to each other.

20 - In a preferred embodiment, the first and second linear guide
rails are approximately equal in length, and the biasing means for
imparting a biasing force to the head supporting means and the
biasing means for imparting a biasing force to the movable member
support have biasing forces determined such that movement of the

25  head supporting means by a predetermined distance will cause the
movable member support to move by approximately 1/2 of the
distance of movement of the head supporting means.
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heéd supporting nmeans by a predeterm ned distance will cause the novabl e
menber support to nove by approxinmately 1/2 of the distance of novenent of

t he head suppo

The biasi'ng neans for inparting a biasing force to the head sipporting =

means and the

menber support
the tension co
supporting nea
springs are ex
According to a

rting neans.

-18-

bi asi ng neans for inparting a biasing force to 'the novabl e

may each be a tension coil spring, the ten }Qﬁ&ﬁg&lﬂxées of
il springs being determnined such that T Y
ns is noved by a predeterm ned di stance gﬁ Coi
tended by an approxinat?Ly equal length ot her.
e

fourth aspect of the'ﬂ sent invention,

t he foregoi ng

obj ects are acconplished by providing a sem conductor device transporting
and handl i ng apparatus including a test section disposed in a constant

tenperature ch
Wth a predete

RS bin g Bl tof SRR U LA ol W

a sen Condtﬁ%%% ?ﬁ%é&?fﬁthgfﬂ% bERRhE SHeths Fof iRt

stress and t

chanber, t hforeertoaheduivabldanentbér support nugy

the test “section In e C

L1 appl i ed

grasping

an
gigﬁglidgenper aturg ..

stant t'enperature

each bendltensioappeil at us bei ng

adapted to transport sem conductor devices to the test section, followed by

t ranspor t i nSpring, tertensioning forees ekthewensionacail sprimgsdeiag i n the test

section out ,of the constani tenperajure chanber and sorting out e tested
sem contiuct SPtermneck u that Wis the Head PUBDOFG0E Mgans 18 Haved by
es:

estelinitiod B anser fiote g8 G RfuRT 41 6

characteri z
first Iinegg%

a head suppgh hippirodBmatehpuiidl FerfgthewstH baéanother.
According to a fourth aspect of the present invention, the

cteficield &

L anspor nmeans,

a

~ e,

foregoing objects are accomplished by providing a semiconductor
10 device transporting and handling apparatus including a test section
disposed in a constant temperature chamber for testing a

- semiconductor device under test applied with a predetermined -

temperature stress and a transport means for grasping a

semiconductor device under test applied with a predetermined

15 temperature stress and transporting it to the test section in the

constant temperature chamber, the semiconductor device'
transporting and handling apparatus being adapted to transport
semiconductor devices to the test section, followed by transporting
the semiconductor devices which have been tested in the test section

20  out of the constant temperature chamber and sorting out the tested
semiconductor devices on the basis of the test results, and being
characterized by including a linearly moving mechanism which
comprises: a first linear guide rail mounted to one side surface of the
transport means; a head supporting means having a side surface

25  opposing the side surface of the transport means and a device
grasping head adapted to grasp a semiconductor device, and being
vertically movable to transport a semiconductor device grasped by

19/0% ¢
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opposi ng the side surface of the transport neans and a devi ce graspi ng head
"adapted to grasp a sem conductor device, and being vertically novable to

transport a sem conductor device grasped by. . )
-19- t he device grasping head to the test section;’ “a second 1 near - gui de
rail mounted to the side surface of the head supportifgsIBISERPRGML0 t he

side surface of the transport neans so as to be in op | to the
first linear guide rail; a third linear guide rail dlqmﬂﬁﬂmﬁﬁu i ng
t

relation to the first |inear guide rail in the state and
second |inear guide rails oppose eachqgther; a fourth linear guide rail
di sposed in opposing relation to the second linear guide rail in the state

that the first and second |inear guide rails oppose each other; a first
novabl e menber support for supporting first and third novabl e nenber neans

espect | vel Y ARACE Grbing e RS chESehtbectan SRt Mheat phlipe

rails and t oMaI shddigredt t’@&hé%i’d@fsui-f&e%f'ﬁie sleatifiipirtingteddy rd |inear:. ..

guide rails, respectively, in the state that the first and third Iinear

gui de rail s epposingaheosidegsurdneé iofrthiectraasport heansse aswdeivabl e nenber
support for supporting second and fourth novabl e nenber neans slldably

engaged wi t HOPPesing igado the fisst hnearmdegaﬂdaubard eargHde vel y,

ESK;?S he chih ARl bt SEC"”%&%%@%%& it %ﬂﬁaiiq%s. de.
rails aiisf’?%‘s%?s‘%‘tnglﬁe BATPE oA ARIRHNB DR tich otig & O°

imparting a mmhdméwgmd@rmmbp@sédw shig rejation o thesecondorce to
the first novabl e menber support, a biasing force to said second novable -~ ..
menber suppdingar guide rallmthestatethattheﬁrstandsecondhneargmde

rails oppose each other; a first movable member support for

16  supporting first and third movable member means slidably engaged
with the first and the third linear guide rails, respectively, toward
one end of one of the first and third linear guide rails and toward
the other end of the other of the first and third linear guide rails,
respectively, in the state that the first and third linear guide rails

1s  are in opposing relation to each other; a second movable member
support for supporting second and fourth movable member means
slidably engaged with the second and the fourth linear guide rails,
respectively, toward one end of one of the second and fourth linear
guide rails and toward the other end of the other of the second and

20  fourth linear guide rails, respectively, in the state that the second’
and fourth linear guide rails are in opposing relation to each other;
and biasing means for imparting a biasing force to the head
supporting means, a biasing force to the first movable member
support, a biasing force to sald second movable member support,

25  and a biasing force to the third and fourth linear guide rails,
respectively, so as to hold the first, the second, the third and the
fourth linear guide rails in opposing relation to one another.
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and a biasing force to the third and fourth linear guide rails,
“respectively, so as to hold the first, the second, the third and the fourth
l'inear guide rails in opposing relatlon to one anot her.

- 20- I'n ‘a preféired enbodi ment, 'the thifd and fourth I'inear guide =
rails are united together or |ntegrated into one piece, and the first, the
second, the third and the fourth linear guide rails dﬁéb pM£Xkaﬁ& Q% equa
in Iength ) In addition, the biasing nmeans for |np force
to the head supporting nmeans, the biasing neans for i |ng
force to the first novabl e nmenber sgggort t he bi asing neans rting a
bi asing force to the second novabl e nber support, and the b|a5|ng nmeans
for inmparting a biasing force to the united or third and fourth linear
guide rails have biasing forces deternined such t hat nmovenment of the head

and the SeconcivAEERERHETRRDBIAePE e HF A FORHATHERRE sl | LZLr

d | t of ‘the
%zgdesLSLo??ﬂ%g??m@HEWEéW%%ﬁ%mnﬁ"&l@:@r%é%g et g force~
to the heaghépeond] tite HRadsand theforath din®anguide rdilparé i ng a bi asi ng

force to the first novabl e nenmber support, the biasing neans for inparting
a bi asing appcexhnam&yeqnahmnhmuahle menber support, and the biasing neans

| P hear Bgui do r I RcEHOR, 584 HatBemertibdor Lespariins o blasing BFe B T or cos. of
h d .
mans 15 niveaat SpdfemERhE @%ﬁ%ﬁ%ﬁﬁ%@@%f%nsﬁaﬁﬁéﬁ Springs are
ext ended bpiasing force to the first movable member support, the biasing .
means for imparting a biasing force to the second movable member

~ s

support, and the biasing means for imparting a biasing force to the
10 united or third and fourth linear guide rails have biasing forces

determined such that movement of the head supporting means by a

predetermined distance will cause each of the first and the setond

movable member supports and the third and the fourth linear guide

rails to move by approximately 1/4 of the distance of movement of
15  the head supporting means.

The biasing means for imparting a biasing force to the head
supporting means, the biasing means for‘imparting a biasing force to
the first movable member support, the biasing means for imparting
a biasing force to. the second movable member support, and the

20  biasing means for imparting a biasing force to the united or
integrated third and fourth linear guide rails are each a tension coil
spring, the tensioning forces of the tension coil springs are
determined such that when the head supporting means is moved by
a predetermined distance, those tension coil springs are extended by

25  an approximately equal length with one another.

If desired, an even number of additional linear guide rails may
be disposed between the third and the fourth linear guide rails. '

A S T O 0c:L)  8661-92-60
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an approxi mately equal |ength with one anot her. | f desired, an .even
‘nunber of additional linear guide rails may be disposed betmeen the third
and the fourth linear guide rails. -21-
Each pair ‘of ‘adjacenf Tinear guide Fai'l's may be uni‘ted of integrated -
t oget her, and biasing means for inparting a biasing force to each pair of
the integrated linear guide rails may be provi ded. TMsﬁwuﬁm b@ér
enbodi nent, the aforesaid transport neans conprises a arm
having its rotary shaft rotatably nounted in the ther ng top
wal | of the constant tenperature ch er and having three arns extendlng
generally horizontally and radially™®Fomthe | ower end of the rotary shaft
at angul ar intervals of about 120[err], each of the arns having a generally
horizontally extendi ng main arn1portion and a vertical |eg port.ion

al E?ESL?% Bach paly RS Adaceat lingdr eslOf railagon bf sHFeH OF GHESERAIO: ( ached
| over - por t Copahe A B8 %%?@f?é@bﬁb%%%&'ﬁ%%t oG L he %

af or esai d éftﬂé‘%ﬁ?é G%&f%ﬁﬂétﬁl@ﬁﬁh 'Iﬂ??éwcﬁw a push rod

nount ed vertically nova y In the Thermally insulating top wall of the

const ant t enpelatapartitalirembodineity the aforesaidaransportumeamsuct or devi ce
grasped by the device rasp| g head to the test sectjon as the push rod is

nmoved éomﬁﬁml&ls@ﬁ/aé' tmdhavipg, its rotagy shaft W&%B%m dted from
nvent i on Biamiselin sREHhetulAity, BsdTRSHR o WA BE bR tar3ealt BT ol <
mount ed t Otéﬁ%é'h’éﬁije chamber and having three arms extending generally
horizontally and radially from the lower end of the rotary shaft at
angular intervals of about 120°, each of the arms having a generally

16  horizontally extending main arm portion and a vertical leg portdon
depending at a substantially right angle from the main arm portion,
the aforesaid first linear guide rail extending vertically along and

» attached to the outer wall surface of the depending leg portion from
the upper to lower portions thereof.

15 The aforesaid head supporting means has the aforesaid device
grasping head on the tip end thereof, and a push rod mounted
vertically movably in the thermally insulating top wall of the
constant temperature chamber is adapted to transport a
semiconductor device grasped by the device grasping head to the

20  test section as the push rod is moved downwardly by a
predetermined stroke.

As will be appreciated from the foregoing, the linearly moving
mechanism according to the presént invention provides for
shortening the length of the linear guide rails mounted to the fixed

25  part and the movable part, respectively, and correspondingly
reducing the height dimension (the spacing between the top wall
and the bottom wall) of the constant temperature chamber. It thus
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part and the novable part, respectively, and correspondi ngly reducing the
‘hei ght di nension (the spacing between the top wall and the bottomwall) of
t he constant tenperature chanmber. It thus

-22- results in the advantage of “@ownsi zi n§ the constant tenperature
chamber . BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1'is a side-view,
partly in cross-section, showng a first enbodi nent 0ﬁmk@$q4ﬁp$9rl novi ng
mechani sm according to the present invention; Fig. edw,
partly in cross-section, illustrating the operation of I ﬁﬂﬁﬁ Vi ng
mechani sm shown in Fig. 1; Fi 9'—223% is a side view,

cross-section, showi ng a second enbodi nent of the linearly noving
mechani sm according to the present invention; Fig. 4 is a plan view

showi ng the general configuration of one exanple of the conventi onal
handl er; . | i r ' ' | QG he linearly
novi ng necﬁ%%‘flg#r?‘aégg %W‘ﬁﬁﬁé@d@ﬁw&%%ﬁaﬁﬁ é’ld‘ﬁf . 6is a
side view phhHffidrating principally the linearly noving nechani smused with.
t he handl er shown in Fig. 4; Fig. 7 is an illustration of the general-’
arrangenment of anot her exanple of the conventional handler. DETAI LED
DESCRI PTI ON_OF_THE PREFFRRED ENRCDI IVENT
BRIEE DESC ON OF THE DRAWINGS
5 Fig. 1 is a side view, partly in cross-section, showing a first
embodiment of the linearly moving mechanism according to the
present invention;

Fig. 2 is a side view, partly in cross-section, illustrating the

-

operation of the linearly moving mechanism shown in Fg. 1;

10 Fig. 3 is a side view, partly in cross-section, showing a second
embodiment of the linearly moving mechanisin according to the
present invention; .

Fig. 4 is a plan view showing the general configuration of one
example of the conventional handler;

15 Fig. S is a perspective view showing principally the linearly
moving mechanism used with the handler shown in Fg. 4;

Fig. 6 is a side view illustrating principally the linearly moving
mechanism used with the handler shown in Fig. 4;
Fig. 7 is an illustration of the general arrangement of another

20 example of the conventional handler.

Fig. 1 is a side view representation of a first embodiment of the

linearly moving mechanism according to the present invention

25  illustrating an application where the invention is applied to the
linearly moving mechanism for the handler as described above with
reference to Figs. 4-6. Fig. 2 is a side view illustrating the oberation
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Fig. 1 is a side viewrepresentation of a first enbodiment of the linearly
movi ng mechani sm according to the present invention illustrating an
application where the invention is applied to the I1near|y nDV|ng mechani sm
for the handler as described above Wi th reféerence to Figs. 4°67° Fig. 2is a-
side view illustrating the operation

-23- of the linearly noving nechani sm shown in FlgTh&SmwnhEB Re; mﬁmd 2,
the parts and el enents corresponding to those shown |

designated by the same reference nunerals and wl | not agaln
in details, unless required. | ;pdhe first enbodlnent I'rst Tinear
guide rail 3 1A is attached to the outer wall of the dependlng | eg portion
18B of each arm 18 which- constitutes a fixed part so as to extend
vertically along the length of the depending Ieg portion 18B fromthe upper

t t d I
B0 e ot oh eGP abl il thEtEisnt sHOWR i Figh RI60BES, Lol 29 97 1
opposi ng t fige Rires dneletlefty ¢btespEBdits 86 thos€xhenth e Figs: #-byard ong t.he.

|l ength of the wall fromthe upper portion to the | ower portion thereof.

novabl e- nedesigratgddry the same mﬁemntel nunienals antl wilbaotden t he opposed
first and second I|near QUIde ai 31A and 31B. The novabl e nenber support
S?f!s noun@@ﬁ3 ﬁ%ﬂﬁbﬁ%ﬁﬁﬂﬂnﬁu§r 8dpai r of novabl e nenberz 33 A
f‘he'rglﬁ whi Ef&%gﬂ@ﬁ%@%@@ﬁ%&éﬁ?&m‘iﬁ SR 3R o BB o
Im(;://\gr anﬁe?ﬁereo@%%nopposeséﬁﬁg ggle:%ﬁfﬁnear gulﬁge ra% .J'Eli'(r:lgnt the

novabl e nemitich éSifstitites AHiRed ROY30As 10 Ektdrtb verticallyguilofig thai | s 31A and
31B, respectlvely for_sliding .
of the dependmg leg portion 18B from the upper portion to
the lower portion thereof. Similarly, a second linear guide rail 31B is
10  attached to the vertical wall of each head supporting member 14

opposing the depending leg portion 18B so as to extend vertically

along the length of the wall from the upper portion to the lower.
portion thereof. A movable member support 34 is disposed
longitudinally between the oppos_ed first and second linear guide

15  rails 31A and 31B. The movable member support 34 is mounted for
vertical motions and has a pair of movable members 33A’affixed to
the side surface of the support 34 adjacent the upper end thereof
which opposes the first linear guide rail 31A, and another pair of
movable members 33B affixed to the side surface of the support

20  adjacent the lower end thereof which opposes the second linear
guide rail 31B. ’I‘h_e movable members 33A and 33B are engaged
with the linear guide rails 31A and 31B, respectively, for sliding
movement vertically therealong.

In addition, a first tension coil spring 19A extends vertically

25  between and are connected at opposite ends with an arm member
20 affixed to the depending leg portion 18B of each arm 18 adjacent
its upper end and an arm member 22 affixed to the associafed
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novenent vertically thereal ong. In addition, a first tension coil

‘spring 19A extends vertically between and are connected at opposite ends

w th an arm menber 20 affixed to the depending |eg portion 18B of each arm
18 adj acent i ts uppér end and an arm enber 22" af fi'xéd to the associated - -

- 24- novabl e menber support 34 adjacent its |lower end. Likew se; a second
tension coil spring 19B extends vertically between and anﬁsS},@éil ed a
opposite ends with an arm nenber 23 affixed to each m)vab

34 adjacent its upper end and an arm nenber 15 affi xed to Eﬁﬁﬂ

head suppor.ting nenber 14 adjacent |3§_I ower end. The fir

spring 19A having its one end secure@@'to the arm nenber 20 of t he dependi ng
| eg portion 18B has a tensioning force sufficient to hold the associ ated
novabl e menber support 34 at a predeterm ned el evati on (upper dead point

tsﬂg;/vht |hg Eﬂggyai» Ion tﬁg’é outgr |3§1]Of thf 3eﬁend| ng &_gl? t'l ont ﬁgB :o
Upper dead SODRE st ABCbrifl 19 e ds berficdt @é“&%%aﬁgt s
one end seceHrfithdad dtoppaRite Bhek withoan bith aeRtic 23 affixed © exdper

support 34B has a tensioning force sufficient to hold the associ at ed head

suppor t i ng mevable tMember mmmma@acmmmm endandiandamni nt shown
e i3 At s S Mo e 5
Y R R A R e AR 9K OO 7
embodi ment , @ enll §etturdA%o> i€ A hitdAbed #('8f the depending leg portion ,

18B has a tensioning force sufficient to hold the associated movable

member support 34 at a predetermined elevation (upper dead point

10  shown in Fig. 1) along the outer wall of the depending leg portion

18B so that the movable member support 34 is normally upwardly

biased by the tension of the first tension coil spring 19A to b2 kept

stationary at the upper dead point. Similarly, the second tension coil

-

spring 19B having its one end secured to the arm member 23 of the

15  associated movable member support 34B has a tensioning force
sufficient to hold the associated head supporting x_nembex3 14ata
predetermined elevation. (upper dead point shown in Fig. 1) along
the outer wall of the depending leg portion 18B so that the head
supporting member 14 having a transport head 13 mounted thereto

2¢  is normally upwardly biased by the tension of the second tension
coil spring 19B to be kept stationary at the upper dead point.

In the illustrated embodiment, the first and second linear guide
rails 31A and 31B are of substantially equal length, and the length
of the movable member support 34 is also made substantially equal

25  to that of the linear guide rails. The first and second linear guide
rails 31A and 31B connected to the depending leg portion 18B of the
arm 18 and the supporting member 14, respectively are configured

£9/9% 4 INEd QR bE:Ll  8661-97-90
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rails 31A and 3IB are of substantially equal length, and the I ength of the
‘nmovabl e nmenber support 34 is also made substantially equal to that of the
linear guide rails. The first and second linear guide rails 31A and 31 B
connect éd to tHe depending | eg portion~18B of ‘the arni 18 and the supporting-
menber 14, respectively are configured S oo -

- 25- such that the two guide rails are in opposed position_w ﬁh Ir

upper ends and |ower ends flush with each other at tTHiE$ %ns when
t he novabl e nmenber support 34 is biased by the first ' Epri"ng
19A to be kept stationary at the uppe ead point and orting

d
menber 14 is biased by the second teﬁé?'on coil spring 19B to be kept
stationary at the upper dead point. In this state, the novabl e nenbers 33A
in engagenent with the first linear guide rail 31A are positioned toward

thﬁbupper eg%pf}fré{:pge op osigr@g%i@gé&lgﬁre gui dg rai, I,g%l I.l e the novabl e

menbers 3 3 é@@hgﬁ@ ﬁx§W§ theiB are .

Ter "W e eheS art i Sotl A SRR A SORRTA ML SR (2 (01 o
6 i . el . 4

armo 1s roﬁéggu?gfﬁgﬂmggt vk a%le%negfl%%t‘g{l}gﬁéﬂ Bhfisli&séd@jﬁﬂ?étd as

shown in Fig. e assocl rod 21 bel ng Fowere

t hrough a pritrettensioredofl ispriceg 1P A Ite b kept stationaryat ¢hparppércdeader end
2l A of the push rod 21 cones into abutment against the top of the head

suppor t isng rReipsandithe head supperting sapmben b is biased pyothe er 14.
or edot or m ndEnsiin, Cel SPTHBASH 67 hE Kt s BHIABAAL e BoHeE QoA ROtEt e on
o0, S5 1 S, el Anle BRSPS TA i ShoiBRent v 0 2115
first linear guide rail 31A are positioned toward the upper end of
the opposirig first linear guide rail 31 A while the movable members

10 33B in engagement with the second linear guide rail 31B are

[Ty

. positioned toward the lower end of the opposing second linear guide
rail 31B. ' _ )
With the construction as described above, one arm 18 of the
contact arm 6 is rotated to and stopped at a position over the IC

15  transport 4 as shown in Fig. 1, followed by the associated push rod
21 being lowered through a predetermined stroke by the drive
means, whereupon the lower end 21A of the push rod 21 comes into
abutment against the top of the head supporting member 14 before
pushing down on the head supporting member 14. Consequently,

20  the head supporting member 14 is moved downwardly through a
predetermined stroke ST against the tensioning force of the second
tension coil spring 19B. It is thus to be appreciated that when the
push rod 21 is lowered by a predetermined stroke, the vacuum
pick-up heads of the transport head 13 come into contact with the

25 ICs under test placed in the positioning recesses 5 of the IC transport
4, _

As the head supporting member 14 is moved downwardly .
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pi ck-up heads of the transport head 13 cone into contact with the I Cs under

‘test placed in the positioning recesses 5 of the IC transport 4. As the
head supporting menber 14 is noved downwardly _ _
- 26- t hrough a predet erm ned stroke ‘ST agai nst tfie tensioning force of ~—

t he second tension coil spring 19B, the second tension coil spring 19B is
tensioned with its tensioning force increasing, with_the result that the
movabl e menber support 34 is noved downwardly agai nst™ t Haisdaai japlaing f Or ce
of the first tension coil spring 19A until the tensinH ?’ f the
first tension coil spring 19A and th econd tensio I !ﬂgB-are
equal i zed whereupon the downward no¥enent of the novabl e nenber pport 34

is termnated. Fig. 2 shows this condition. As will be appreciated
fromFig. 2, the head supporting nenber 14 and the transport head 13 which

titut bl t d.d dl dj.st di
Tt he. sum GrOBkD 3 RsBAeteanied sHols S rEiatat: Ble ReRtPHIBE 3oF S pf ho " Lon
d 19B whi bl er s t i .
't ance coiESRBHUPYAENTCHP SO POR, tid seColBVEHSOR EOSEGA i -
spring 19A jsAeagichdetlwithiits ¥éndioheng@ forCimtiredsingawith thizerdsele tieat ng

forces of the first and second tension coil springs 19A and 19B are
det er mi ned themavabletthember sapport 3duisroved dewnvwardlyoagainst thasi on

coil springs 19A and_19B sybstantial ly equal t he edet er mi ned
downward st@?@@’%@rﬁﬁ@?}&d&ﬁﬁb%ﬁmﬁ %&mpglﬁ? (WL ERRwar d mbvenent

ST against ERBUISHE GRS dtaneinie G cOR MR (A B clevigig >trore

tension coil spring 19B are equalized whereupon the downward

-~

movement of the movable member support 34 is terminated. Fig. 2
shows this condition.

16 As will be appreciated ﬁ'oni Fig. 2, the head supporting member
14 and the transport head 13 which constitute a movable part are
moved downwardly by a distance corresponding to the sum of the
amounts of extension of the two tension coil spring 19A and 19B
while the movable me-mber support 34 is moved downwardly by a

15 distance corresponding to the amount of extension of the first
tension coil spring 19A. Accordingly, it will be appreciateﬁ that if
the tensioning forces of the first and second tension coil springs 19A
and 19B are determined such that the sum of the amounts of
extension of the tension coil springs 19A and 19B are substantially

20 equal to the predetermined downward stroke ST of the head
supporting member 14, the downward movement of the head
supporting member 14 through the predetermined downward
stroke ST against the tensioning force of the second tension coil
spring 19B will cause the downward movement of the movable

25  member support 34 by half (1/2) the stroke ST against the
tensioning force of the first tension coil spring 19A. .

As is apparent from Fig. 6, the stroke ST is much longer than the
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spring 19B w || cause the downward novenent of the novabl e nmenber support

34 by half (1/2) the stroke ST against the tensioning force of the first
tension coil spring 19A As is apparent fromFig. 6, the stroke ST is
much | onger than the Tt e A & | ength P~
of either the novabl e nenbers 33A or the novabl e ; nenbers 33B. Si-nce both

t he novabl e nmenbers 33 A and the novable nenbers IQQ?P nl e noved by
approximately half the stroke ST of the head squo ¥ fdit S
only required that the length of the associated.fiq "Eu e rai

31A and second linear guide rail 314 be P+1/2(ST). , the
effective length L of the linear guide rail 31A or 31B actually required
to allow the novabl e nmenbers 3 3A or 33 Bto slide therealong is the
aforesaid length {P+1/2(ST)} representing the I|ength P of the novable

The et ansnl i petied' thé rhoyab e tdinBers STAOBE the AbViRle Y | S0V [0 ©F
extra 'engh&agbe};ggmi,b@d@b&twméiﬂsda’eﬁyﬁ{@nb@s 33RCandthd over limts |

of novenment of the novabl e nenbers 33A and 33B for the sake of safety, the

first and seowaisle memabersB38 need only b niovidd byudppioximately tadf short er
than the length of stroke ST. This provides for reducing both the |ength of
t he dependthg steekesTiofthe beadrsuppartngimemben 144t isaplyirequined head

he’ sphct nEhRHle 1t BE ERg axsoriate nb At Hige il B0A Bthual I V15 of
downst 21 ng FReid BEIAr # O I S B @ P PRSI 10 OthEP el BB - N analer
Fig. 3 is affectiveledifthad of thptlaiéangaiderat AN o BBl artrallpf
required to-allow the movable members 33A or 33B to slide
therealong is the aforesaid length {P+1/2(ST)} representing the
1¢  length P of the movable members 33A or 33B plus half the length of
stroke ST actually required of the transport head 13.

-~ L1,

‘It is thus to be appreciated that even if some extra length of the
rails were provided beyond the upper and lower limits of movement
of the movable members 33A and 33B for the sake of safety, the

15  first and second linear guide rails 31A, 31B would be still far shorter
than the length of stroke ST. This provides for reducing Both the
length of the depending leg portion 18B of each arm 18 and the
length of the head supporting member 14. Consequently, it is
possible to substantially shorten the spacing (distance) between the

20  top wall 11 and the bottom wall 12 of the constant temperature
chamber 9 as compared to the prior art, leading to downsizing the
constant temperature chamber 9 and hence the entire handler.

Fig. 3 is a side view representation of a second embodiment of
the linearly moving mechanism according to the present invention

25  again illustrating an application where the invention is applied to
the linearly moving mechanism for the handler as described above
with reference to Figs. 4-6. Accordingly, in Fig. 3, the parts ;md '
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the linearly nmoving mechani smaccording to the present invention again
Tllustrating an application where the invention is applied to the linearly
novi ng nechani sm for the handl er as descri bed above W|th reference to F| gs
4-6." Accordingly, inFig.”3; the-parts™and =" - - :
- 28- el ements corresponding to those showmn in Fig. 1 and Figs. 4- 6 are
desi gnated by the same reference nunmerals and wil| not be di scussed again
in details, unless required. In this second enbrl SkesdtasBebSkepRidd S€CON

novabl e rrerrber supports 34A and 34B simlar in confl e novabl e
menber support 34 used in the first ﬁg‘pOdl ment are p Ewuﬂ
addition, a guide rail support 35 is~disposed longitu en t he
opposed first and second novabl e menber supports 34A and 34B. The gui de

rail support 35 is nounted for vertical notions and has affixed to the
opposite side surfaces ther of thirs fourth. limnear, Quid ails 31C and
31D extendleﬂ @%g%‘héh%%gﬂg l:gf]rgﬂfitﬁgs pérargnd to the

| ower end t ac Eﬁaﬁ:?'$ s garort 35 mount.ed
bet ween th@%ﬁﬁﬁig&eﬁ%r&@upp ‘dé%uﬁ Xﬁﬂr S gl Sposed bet weeft™-#"
the outer v&gbuggedagagfﬁgwms,lmw%qq&e@B of each arm 18 which

constitutes a fixed part and the vertical wall of and the head supporting
menber 14 whi cHncthistsecondsembaoulinigng, Gast antd: sesiongl thaahletmmember t he

verti ol noTRRRres S4A and SORCSisySF B ¢BBMENERBONLI THE MOYARIE gui e 1 ai |
arm 16 whi doeoifiet ?Phi*@g‘? 34 1 ofte 0% SEBS AG PoviRR SR D TRC
length of tjeadaRRIH gulds rR surort s 14 ARPRR IR nEtalsy .

between the opposed first and second movable member supports

34A and 34B. The guide rail support 35 is mounted for vertical

10  motions and has affixed to the opposite side surfaces thereof third
and fourth linear guide rails 31C and 31D extending vertically along
the side surfaces from the upper end to the lower end thereof. The

-

assembly including the guide rail support 35 mounted between the
two movable member supports 34A and 34B is disposed between

15  the outer wall of the depending leg portion 18B of each arm 18
which constitutes a fixed part and the vertical wall of and the head
supporting member 14 which constitutes a movable part. It should
be noted that the first and second movable member supports 34A
and 34B are also mounted for vertical motions.

20 Like the first embodiment, a first linear guide rail 31A is
attached to the outer wall of the depending leg portion 18B of each
arm 18 which constitutes a fixed part so as to extend ‘rerﬁcany along
the length of the depending leg portion 18B from the upper end to
the lower end thereof and a second linear guide rail 31B is attached

25 to the vertical wall of each head supporting member 14 opposing the
depending leg portion 18B so as to extend vertically along the length
of the wall from the upper end to the lower end thereof, |
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the |l ower end thereof and a second linear guide rail 3 1B is attached to
the vertical wall of each head supporting nenber 14 opposing the depending
| eg portion 18B so as to extend vertically along the Iength of the wall
fromthe "upper end to the | ower -end t-hereof. - .

- 29- A pair of novable nmenbers 33 A are afflxed to the S|de surface
of the first nmovabl e menber support 34A adjacent the upper end t her eof
whi ch opposes the first linear guide rail 3 1A The nmé%héeEH 1a<£3d3A
are engaged with the first linear guide rail 3 1A of t

portion 18B for sliding novenent vertically thereal ong

novabl e menbers 3 3B are affixed to t#&side surface o vabl e

menber support 34A adjacent the | ower end thereof which opposes the third
l'inear guide rail 31C. The novabl e nenbers 33B are engaged with the third
| i near gui de raA 31C of t he UI de rail support 35 for sliding novenent
vertically ther IR%EOSFWR seembarsi 33 Araneaffines toe theside surface

i e RN
0 o ST M AL it 1 -

t her eal ong. MmBart BSA r e side
Bfe lengagtl ARIE e adj acent tt?ﬁ? a];llg%% ?ﬁtﬁ@

surface of the head supporting nmenber 14 er eof
whi ch oppos epmdmlﬁwpomearlsﬁlfdeshMgma&mmetmau@ menber s- 33D

are engaged he seco lin ar |de all B of_  the head supportlng
nenber 14f ?‘iﬂ hP QVF §§3 are pffixed,to;

first, seconge itle dﬂ%/ertq gﬁ}{t'ﬁo%[qig'rheﬁﬁiérnﬂfpﬁgésﬂ dj]a%gn%nd 19D,

respectlvely exten
the lower end: thereof which opposes the third linear guide rail 31C.

The movable members 33B are engaged with the third linear guide

10 rail 31C of the guide rail support 35 for sliding movement vertically
therealong. Stll another pair of movable members 33C are affixed
to the side surface of the second movable member support 34B .
adjacent the upper end thereof which opposes the fourth linear
guide rail 31D. The movable members 33C are engaged with the

15 fourth linear guide rail 31D of the guide rail support 35 for sliding
movement vertically therealong. Yet another pair of movable
members 33D are affixed to the side surface of the head supporting
member 14 adjacent the lower end thereof which opposes the
second linear guide rail 31B. The movable members 33D are

20 engaged with the second linear guide rail 31B of the head supporting
member 14 for sliding movement vertically therealong. ,

In addition, first, second, third and fourth tension coil springs

19A, 19B, 19C and 19D, respectively extend vertically between the
depending leg portion 18B of each arm 18 adjacent its upper end

25  and the associated first movable member support 34A adjacent its
lower end thereof, between each first movable member support 34A
and the associated guide rail support 35 adjacent its lower eﬁd,
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depending |l eg portion 18B of each arm 18 adjacent its upper end and the
‘associ ated first novabl e nenber support 34A adjacent its |ower end thereof,
bet ween each first novabl e menber support 34A and the -asseci ated gui de rai
support '35 adjacent i'ts |ower end;” 7 s . - 30-
bet ween each guide rail support 35 and the associ atedh s lacedyp her
support 34B adjacent its |ower end, and between each % l{H| menber
support 34B adjacent its upper end and the associ ated g
menber 14 adjacent its |lower end, respectively. The first tension coi
spring 19A having its one end secureq¥£o each depending |l eg portion 18B
adj acent the upper end thereof has a*tensioning force sufficient to.held
t he associ ated novabl e nmenber support 34A at a predeterm ned el evation
(upper dead point shown in Fig. 3) along the outer wall of the depending

| eg portion 18B so that t moyabl e nmengher support 34A i,s nornally upwardly
bi ased by t %W%ﬁ%ie@&gos“ﬁ%efﬁﬁgpppéﬁggoﬁnaﬁﬁ %sﬁpq‘?gte@ﬁcpb‘%e kept .
stationary ' I s b d | i ‘.
Stattonary Mlldife SABBHA- SpBELY 148 AbjaREhY e P ERRIRANIAAR R
34A has a t@qh 98¢ A6VabRIMémberisuppdie IUB hgjasantits ugshatene I ai |
support 35 at a predeterm ned el evati on (upper dead point shown in Fig. 3)

al ong t he oamdrthesassociatedchergsnppogtinggmembenl4a@jacenttits lawer gui de

rail support 35 nounted . thereto is normally upwardly biased by the tension
of the %eco ERSReSHVElYt spring 19B to be kept stationary at the ‘upper

secur od to eacniBaitst Enptde Soll SpeisEE 154 baRihe S Glf i h@aeba 0%, 207,
tensi oni ng &6t RepuhiiA 8k poreel 188 RAREAS e Whparend tierabt Ras a

tensioning force sufficient to hold the associated movable member

———————

support 34A at a predetermined elevation (upper dead point shown
10 inFig. 3) along the outer wall of the depending leg portion 18B so
that the movable member support 34A is normally upwardly biased
by the tension of the first tension coil spring 19A to be kept -
statonary at the upper dead point. Similarly, the second tension coil
spring 19B having its one end secured to each first movable member
15  support 34A has a tensioning force sufficient to hold the associated
guide rail support 35 at a predetermined elevation {(upper dead
point shown in Fig. 3) along the outer wall of the depending leg
portion 18B so that the guide rail support 35 mounted thereto is
normally upwardly biased by the tension of the second tension coil
20 spring 19B to be kept stationary at the upper dead point. Further,
the third tension coil spring 19C having its one end secured to each
guide rail support 35 adjacent the upper end thereof has a
tensioning force sufficient to hold the associated second movable
member support 34B at a predetermined éievatjon (upper dead
2s  point shown in Fig. 3) along the outer wall of the depending leg
portion 18B so that the second movable member support 34B is
normally upwardly biased by the tension of the third tension coil
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menber support 34B at a predeterm ned el evation (upper dead point shown in
Fig. 3) along the outer wall of the depending |eg portlon 18B so that the
second novabl e menber support 34B is nornal | Y upvvardl y “bi ased by. t he

tension of the third tension coil ' -31- -

spring 19C to be kept stationary at the upper dead p0|nt Rb!mmd
tension coil spring 19D having its one end secured to ea

menber support 34B has a tensioning force sufficient to ated
head supporting menber 14 at a predetermnined el evation (upper dead po nt
shown in Fig. 1) along the outer wall of the depending |leg portion 18B so
that the head supporting nenber 14 and t he transport head 13 nounted
thereto are normally upwardly biased by the tension of the fourth tension
coil spring 19D to be kept stationary at the upper dead point In thIS

23‘823%?%@2&%‘#Eﬁa&%ﬁya{?&%ﬁéﬁgﬂhqﬁ?ﬂ&&%&@*&ﬁﬂi@ movabl ¢

menber su ﬁ}qn PAARE i b2 Tér_liﬁ- éﬁilsé port 35‘are_
al so nade su stant| éé@f to t%at g? ﬁ(a | near gu e ralls. The fifst

and secondmovﬁgemanﬂmn suppoit 3ABduak ﬁlsnswningtfedce sufficies¢gondi ng | eg
portion 18B of the arm 18 and the supporting menber 14, respectively are

confi gur Sdhglsgﬁl@ aawmgedﬁeaghﬁta@p%mg?@@w W gsscbrede ermajed t h. t\r/]vﬁi r

Phe i for RBYANKE FEmBer deagporint ﬁﬁﬁafé@ﬁ ag;%gn AR el B o 1
19 gﬁ)ﬁ% &hﬁ]ﬁ’ d

frg\rliaglge AEl%er g&% or %g? t he ng e rall support g’? an éxﬂeadecon

suppor t i ng14eiHie thé 4ranspditceest 13 ﬁm&mﬁret@aréxﬁndnényrt h tension
coil springs 19B, 19C and 19D, respectively ~
upwardly biased by the tension of the fourth nensmn coil spring 19D
to be kept stationary at the upper dead point.

10 In this embodiment, the first to fourth linear guide rails 31A-
31D are all of substantially equal length, and the length of the first
and second movable member supports 34A and 34B and the length
of the guide rail support 35 are also made substantially equal to that
of the linear guide rails, The first and second linear guide rails 31A

15  and 31B connected to the depending leg portion 18B of the arm 18
and the supporting member 14, respectively are conﬁguréd such
that the two guide rails are in opposed position with their upper
ends and lower ends flush with each other at the same elevations
when the first movable member support 34A is biased by the first

20 tension coil spring 19A to be kept stationary at the upper dead point
and the second movable member support 34B, the guide rail support
35 and the head supporting member 14 are biased by the second,
third and fourth tension coil springs 198, 19C and 19D, respectively
to their upper dead points. In this position, the movable members

25 33Ain engagement with the first linear guide rail 31A and the
movable members 33C in engagement with the fourth linea; guide

rail 31D are positioned toward the upper ends of the opposing first
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to their upper dead points. In this position, the novable nmenbers 33A in
engagement with the first linear guide rail 31A and the novabl e nenbers 33C
in engagenent with the fourth linear guide rai I 31D are p05| t i oned toward

t he upper "eénds of tHe opposing first—-* - e e i
- 32- i near guide rail 31A while are p05|t|oned tovvard the Iower end of
the opposing linear guide rails 31A and 31D, respectiyvely while the novable
menbers 3 3B in engagenent with the third Iinear gU| dais ﬁ

Hagﬂﬁn& LJ'IG
nmovabl e nenbers 33D in engagenent with the second I'in 3 1B
are positioned toward the | ower ends Qf t he opposi ng I |Is 31C
and 3 1B, respectively. Wth thg ‘construction as descrl when

the push rod 21 is |owered through a predetern ned stroke by the assom at ed
drive neans, the lower end 21A of the push rod 21 cones into abut nent

agai nst the, top of. t he orting nenber, 14 before_pushi ng.dgwn on the
head suppoﬁ"t‘t‘%% %M?iW%ﬁﬁt Qsity Pﬁsdm 8 engpEr 14 is
moved downwgl t ionin
force of the f ’l gen3| on~col *@E%ﬁ%@ggﬁugsﬁ?@%@ﬁ& errent»gbf.'.-"
t he push rQdoﬂﬁbwneembeﬂgmrpgﬁgag@gk@tbwmgghéhg,f@ﬁﬁlégr?ﬁaeup heads

attached to the | ower end of the transport head 13 into contact with the

| Cs under traﬂt3b$@nghthetmmblmmambeng38§msenga§enienﬁmth&heansport 4.

4 is nmoved downwardly through a

Qfefjgteé:]_renad 30553@4?99 Fﬁ%t ki, are pesidened tpbﬁé'@ tdie lower endsiof ensi on
Fonsi oni no XA e It S G AT AT AR B 1 rEBeb kB ovabl o nenber
support 34B i s WitheghIOYRYRELYN as described above, when the push rod 21
is Jowered through a predetermined stroke by the associated drive
means, the lower end 21A of the push rod 21 comes into abutment
10 against the top of the head supporting member 14 before pushing
down on the head supporting member 14. Consequently, the head

supporting member 14°is moved downwardly through a -
predetermined stroke ST against the tensioning force of the fourth
tension coil spring 19D. Thus, the downward movement of the push

15 rod 21 by a predetermined stroke brings the vacuum pick-up heads
attached to the lower end of the transport head 13 into céntact with
the ICs under test placed in the positioning recesses 5 of the IC
transport 4.

As the head supporting member 14 is moved downwardly

20 through a predetermined stroke ST against the tensioning force of
the fourth tension coil spring 19D, the fourth tension coil spring 19D
is tensioned with its tensioning force increasing, with the result that
the second movable member support 34B is moved downwardly
against the tensioning force of the third tension coil spring 19C

25  whereby the guide rail support 35 is moved downwardly against the
tensioning force of the second tension coil spring 19B, followed by
the first movable member support 34A being moved downv;/ardly
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agai nst the tensioning force of the third tension coil spring 19C whereby

the guide rail support 35 is noved downwardly agai nst the tensioning force

of the second tension coil spring 198 follomed by the flrst anabIe menber
support 34A béi'hg movéed downwai dly - . : . -33-...
agai nst the tensioning force of the flrst t ensi on COLl sprlng 19A The
downwar d novenent of the first and second novabl e menber support 34A and

34B, and the guide rail support 35 are terninated whehu

forces of the four tension coil springs 19A-19D are br

equi librium The head supporting nber 14 and the d 13
whi ch constitute a novable part are downwardly by a dlstance

corresponding to the sumof the anounts of extension of the four tension
coil spring 19A-19D;, the second novabl e nenber support 34B is noved

irat seoctRrilah it iaSioatar APC o te frdendion SoB Spring $OA- Ab&ui do
of the BDULTS ‘tﬁfﬁ%‘ﬁ‘??’%%“‘@ﬁ@eyﬁp o RLARESRE VRIS AR, 10 Th o

19A and 19EsuMﬂ3WAfaﬁéB4E\@iH€1€§’@§é rgfups(g%ﬁoﬁ@s' e fgvar dly

by a di stance correspondi ng to the amount ension o Irst tension
coi | spri ngeheatherensidning fordes of the founpensionaioilispings iT9A4I9D
tensioning forges af }he ten; |on coil springs 19A-19D are determ ned such
that the sHRSPT ‘I‘\gh briyihnsi on of t hese ten5|on coil springs is

b |1 K he head
suppor t1 ng munooie heaft AR biERINE 1 LN BhE R Bedl] 1500 omer
14 thr ough WASIPEGASHEAtE AoVRBIMBAFT 5 MveT RAMAEKAIP By ENSI ONi Ng

force

* ot

distance corresponding to the sum of the amounts of extension of the
four tension coil spring 19A-19D; the second movable member

10 support34BisInovedckanyﬁutuyln/acﬁmancecnmqaqxnuﬁngtn
the amount of extension of the first, second and third tension coil
springs 19A, 19B and 19C; the guide rail support 35 is moved-
downwardly by a distance corresponding to the sum of the amounts
of extension of the first and second tension coil springs 19A and 19B;

1s  and the first movable member support 34A is moved downwardly
by a distance corresponding to the amount of extension of the first
tension coil springs 19A. Accordingly, it will be appreciated that if
the tensioning forces of the tension coil springs 19A-19D are
determined such that the sum of the amounts of extension of these

20 tension coil springs is substantially equal to the predetermined
downward stroke ST of the head supporting member 14, the
domnnﬂardxnovenmantoftheluxuisupporﬁngxnenﬂxu'l4through
the predetermined downward stroke ST against the tensioning force
of the fourth tension coil spring 19D will cause the downward

25  movement of each of the first and second movable member supports
34A and 34B by one-fourth (1/4) of the stroke ST against the
tensioning force of the associated coil spring. '
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of the fourth tension coil spring 19D will cause the downward novenent of
each of the first and second novabl e nenber supports 34A and 34B by
one-fourth (1/4) of the stroke ST against the tensioning force of the

associ ated coil Spl’i ng . e e ThaES e 34 AS ~-.
I s apparent fromthe foregoing, since any of the novabl e nenbers 33A-33D
need only be noved by approxi mately one- fourth (1/4ﬁmgﬁw&iu&8&&dkgms¢ of

t he head supporting nenber 14, it is only required t of each
of the associated linear guide rails 31A-3 1D be P+1/§a regard,
the effective length L of the linear ide rails actu urred to all ow
t he novabl e nenbers 33A or 33B to sl therealong is the aforesai-d. | ength

{P+1/4(ST)} representing the length P of the novable nmenbers plus
one-fourth (1/4) of the length of stroke ST actually required of the

: ails lpﬁfe? e pr ovid ARBAERLIRGH fhe forfaiRe, sl Fey © Jﬁ%ﬁx@a&ﬁ’: of 'the.
Ui ao rai | o S TReAS SIS TP R B B molRd b Mob el B e <

This fesul t fourthr €l4) ofjthe stralkeSTafutte héad hupparting fiferhber 1o, it o 18B
of each arm 18 and that of the head supporting nmenber 14 further than the
first enbodPRiYirequired that thelength of eachlod’rt?ﬁmsoem‘ ited lithears guideng

di b |1 d.the b |1 12 qQf th
{erper abut cPeHA el 3 DELRHEL T Bhis Begard, dBe Citestivaderatuaudt 2, ng
- : : ! hoth
Lu(rarbgpt 1)1[ et Fl}gégw %e éal I eéupp%rgis gg&iuﬁ'ed to alfbly théhovape™®® 17 T

members 33A or 33B to slide therealong is the aforesaid length

{P+1/4(ST)} representing the length P of the movable members plus

one-fourth (1/4) of the length of stroke ST actually required of the
10  transport head 13. |

Consequgntly, even if some extra length of the rails were
provided beyond t_he upper and lower limits of movement of-the
movable members for the sake of safety, the first through fourth
linear guide rails 31A-31D would be still shorter than in the first

15 embodiment. This results in reducing both the length of the
depending leg portion 18B of each arm 18 and that of the head
supporting member 14 further than the first embodiment can,
contributing to further shortening the spacing (distance) between
the top wall 11 and the bottom wall 12 of the constant temperature

20  chamber 9 as compared to the prior art, leading to downsizing the
entire constant temperature chamber 9.

While an increase in the number of the guide rail supports 35
with a corresponding increase in the number of the movable
member supports will allow for further shortening the length of the

25  linear guide rails, it will be understood that the number of the guide
rail supports 35 is naturally limited by the correspondingly
increased transverse (left-to-right as viewed in the dramé)
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allow for further shortening the length of the linear guide rails, it

be understood that the nunber of the guide rail supports 35 is

naturally limted by thé correspondingly-increased transverse:-- S e
(left-to-right as viewed in the draw ng)

- 35- di rensi on of the chanber. VWil e the enbodi ments descri bed herein
represent the application where the invention is applied to the-tinearly

with a corresponding increase in the nunber of the novabl e nenber supports
wi |l
wil |

movi ng nechani smfor use with the handler described with reference to Figs.
4-6, it will be appreciated that the present invent ij3psst ' i cabl e,
with the essentially equal functional”~ ant ages, to H I | er

whi ch enpl oys a linearly noving mechani sm of construc o t hat

di scussed herein. It should al so be noted that the head supporting
menber 14 and the transport head 13 which constitute a novable part may be
provi ded wi t dimension ofdheschambers han coil springs so as to be biased to .a

predet er mi ned el L anEg ﬁhe ﬂut r | 1+ Qf t.he dependi | eg portion -, '
18B of each-arm ?oﬂ&glﬁ SF%&?%&{%JB ﬁjpllpeéaﬁégg‘ﬁess to say «™.¥7
t hat the nov ; ??P%dﬁ?;f@ : r f iy sgAARet 35 may
| i kewi se be %%cgg W t b%%%ﬁa%ﬁ%?ﬁg’rﬁe?hﬁ%%#@?gﬁ ngs sO as to be
bi ased t owar aneclizmsisne fop asetwith. the haddlersdesqribed avitd feferendetd or egoi ng

di scussion, the present invention, provides for reducing the |ength of the
li near g&i de Figs.4-fpitwilldbo appreciated that ghe present invention is also1/ K wher e

move al ong t ARGl WiroEs shredially Gasial Topetonal advasRges oAty
other handler which employs a linearly moving mechanism of
construction similar to that discussed herein.
It should also be noted that the head supporting member 14
16 and the transport head 13 which constitute a movable part may be

provided with biasing means other than coil springs so as to be
biased to a predetermined elevation along the outer wall of the .
depending leg portion 18B of each arm 18 which constitutes a fixed
part. It is needless to say that the movable member supports 34,

15  34A, 34B or guide rail support 35 may likewise be provided with
biasing means other than coil springs so a$ to be biased toward a
desired position.

As is appreciated from the foregoing discussion, the present

invention, provides for reducing the length of the linear guide rail

20  means to one-half (1/2) orless (1/2,1/4, - - . ,1/Nwhere Nis an
even number) of the stroke ST of the movable component required
to move along the linear guide rail means for moving an articlein a
straight line. As a result, if the present invention is applied to the
handler of an IC testing apparatus, for example, the length of the

25  linear guide rail means installed in the interior of the constant
temperature chamber may be shortened, and hence the height
dimension of the constant temperature chamber may

L9/te 4 WM vl 8661-97-90

[ (ZE 39vd QIINIHd) LE 3AYd HEIB-EES 1Y BE6T 61 :41 92/50 Q3A1A03Y 1



straight line. As a result, if the present invention is applied to the
handl er of an I C testing apparatus, for exanple, the Iength of the |linear
guide rail neans .installed_in the interior of the constant tenperature
chanber may be shortened, and hence the hei ght di'nensi'on of the constant
t enper at ure chanber may © -36-

correspondi ngly be reduced. It thus results in downsi ziygy, BaGRASE ant
tenperature chanber, leading ultimately to the advantag laged o
size of the entire IC testing apparatus. Mreover, the ﬁm Hmy ,ion
provides the marked advantage in terpgg.of econony as we

downsi zi ng of the constant tenperature chanber may al so reduce the
consunption of electrical energy or the usage of refrigerant required to
mai ntain the constant tenperature chanber at a predeterm ned tenperature.

37 WAT Lo eChAh MR b reduced! TeAthdsVeilts HPULIh RGBT | N vdi ng

a fixed par
constant temperature chamber, leading ultimately to the advantage e

~ TR

of reducing the size of the entire IC testing apparatus. Moreover, the
present invention provides the xﬁérked advantage in terms of

5  economy as well that the downsizing of the constant temperature
chamber may also reduce the consumption of electrical energy or
the usage of refrigerant required to maintain the constant
temperature chamber at a predetermined temperature.
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anabIe part having side surfaces opposing each other, said novable part
"bei ng adapted to reciprocally nove along a straLghL—L+ne—FeFa%fve—fo sai d

fixed part, said linearly noving nechanlsn1conpr|5|n | i near
gui de rail “Hounted*to the side surfac&of sdid f| @" “g m said - —~
novabl e part; a second linear guide rail nDun =surface of

sai d novabl e part opposing said fixed part so as to be in opp05|ng rel ation

to said first linear guide rail; first and second novabl e nmenber neans
slidably engaged with said first and said second |inear guide rails,
respectively; a novabl e nenber port supporting said first and sai d

second novabl e nenber neans thereon™Oward one end of one of said first and
second linear guide rails and toward the other end ofmkmmupnhekaﬂ&mhadd

rails, respectively, in the state that said first and H!ﬁﬂnm lgw de
rails are in_opposing relation to each other; and for
Xﬂgﬁﬁp sing rorce to said

| nparting t18* sai d novabl e part and a b

novabl e nmenber support respectively, so as to hold said first and second .
l'inear guide rails in opposing relation to each other. ) 2. The aiRr
| nearly moving, e HHARIMYIAGY gL HaiShAINBH i A foked pHird aldd a! - and
second | i near QUIde rails are approxi mately equal length, and said .

bi asi ng neamsvdble parthaving side sisrfage$ opposing each other, said
-38- said novabhl e part and said biasing neans for inparting a £|a3|ng

force to sHIQV heing-adaptashte rreiprosalyimgvedstlong a straight
line relative to said fixed part, said linearly moving mechanism
comprising: '

a first linear guide rail mounted to the side surface of said fixed
part opposing said movable part;

a second linear guide rail mounted to the side surface of said
movable part opposing said fixed part so as to be in opposing
relation to said first linear guide rail; -7

first and second movable member means slidably engaged with
said first and said second linear guide rails, respectively;

a movable member support supporting said first and said
second movable member means thereon toward one end of one of
said first and second linear guide rails and toward the other end of
the other of s_aid rails, respectively, in the state that said first and
second linear guide rails are in opposing relation to each other; and

biasing means for imparting a biasing force to said movable part
and a biasing force to said movable member support, respectively,
so as to hold said ﬁrsf and second linear guide rails in opposing
relation to each other. '

2. The linearly moving mechanism according to claim 1,
wherein said first and second linear guide rails are of approximately
equal length, and said biasing means for imparting a biasing force to
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determ ned such that novenent of said novable part by a predeterm ned
di stance will cause sai d novabl e nenber suppor nm‘“w tﬂ oxi mately
1/2 of .the distance of novenent of said m)vablung The
linearly noving mechani sm accordi ng™to claim 1,* wer & n" sal d bi asi ng .neans-—

for inmparting a biasing force to said novable part and sai d bi asing rreans
for inparting a biasing force to said novabl e nenber sup ﬂeeﬁisﬁB@@
\t

tension coil spring, and the tensioning forces of said t ngs
are determ ned such that when said novable part is noved ned
di stance, those tension coil springs 2@l € extended by an a Iy equal
| ength with each ot her. 4. A I|nearly novi ng nechanlsn1|nclud|ng a

fixed part and a novabl e part having side surfaces opposing each other,
sai d novabl e part being adapted to reciprocally nove al ong a straight Iine

relatlveto flxed Sai:-d 4l v'ﬂg. hani,s I Si ng:
a first ﬁ@i&’ﬁﬂ‘@%&?‘ﬁ%@g ¢%§§%h¥§ﬁs§ rTf:,é'rc bd{;’bg%ﬂged part.
Opposi ng Séfoi‘cé%%ﬁi&n‘ié{/&ble mexﬁb&?%‘?iﬂ:dx‘t’l@e Bids#Sg farcegount ed to the >
side surface of said novable part oppoSing said flxed part so as to be i~
opposi ng r edetermined sl that movemeat of said mevable partbyrdrd | i near gui de
rail disposed in opposing relation to said

predetermined distance will cause said movable member support to

=

move by approximately 1/2 of the distance of movement of said
movable part.

3. The h’hearly moving mechanism according to claim 1,
wherein said biasing means for imparting a biasing force to said
movable part and said biasing means for imparting a biasing force to
said movable member support are each a tension coil spring, and the
tensioning forces of said tension coil springs are determined such
that when said movable partis moved by a predetermined distance,
those tension coil springs are extended by an approximately equal
length with each other.

4. A linearly moving mechanism including a fixed part apd a
movable part having side surfaces opposing each other, said
movable part being adapted to reciprocally move along a straight
line relative to said fixed part, said linearly moving mechanism
comprising:

a first linear guide rail mounted to the side surface of said fixed
part opposing said movable part;

a second linear guide rail mounted to the side surface of said
movable part opposing said fixed part so as to be in opposing
relation to said first linear guide rail;

a third linear guide rail disposed in opposing relation !D said
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first linear guide rail in the state that said first—and-second linear
gui de rails oppose each other; a fourth linear guide rail dis osed I n
opposing relation to said second | i near guide rail iﬂl“”ﬁi"s“ "Il' I said
first and second |inear gui'de raiis oppose &ach” ot novabl ™~
menber support for supporting first and third novabl e nenber means slidably
engaged with said first and said third linear guide rails, respectively,
toward one end of one of said first and third |inear guide rails and t oward
the other end of the other of said first and third Hh§§ﬁ&}&9

respectively, in the state that saldé_lrst andthlrd M Is are

I n opposing relation to each ot her; a second nD pport

for supporting second and fourth movabl e menber mean ged W th
~said second and said fourth linear guide rails, respectlvely, toward one '

ather end At ETR 8l U ind AR R S S g

respectivel qdqg §é§§tea EWﬁé#d second and fourth |inear gU|de ratls -

are in opp 0 -each ot’her; and bi asi ng neans for inparti ng
a bi asing forcqu;nhllmemvgmdemnmspommmrehm to saidt- novabl e
menber support bi asing force to said second npvabl e nenber support, and

a bi asing fsecondilinear guide rail indhiesstate thansaid Hastiand-second Bvgar i vel v,

so as to hold ,sai g flrst sald cond, said third and said fourth |inear
gui de rai | SHAFAlsOPRO €6 one anot her. 5. The linedrly

moving mechani Wﬂf&d}ﬁeﬁﬁeﬁ{ﬁéﬂ&pport for supporting first and third

movable member means slidably engaged with said ﬁr_st and said
third linear guide rails, respectively, toward one end of one of said
first anid third linear guide rails and toward the other end of the
other of said first and third linear guide rails, respectively, in the
state that said first and third linear guide rails are in opposing
relation to each other; - . .

a second movable member support for supporting second and
fourth movable member means slidably engaged with said second
and said fourth linear guide rails, respectively, toward one end of
one of said second and fourth linear guide rails and toward the other
end of the other of said second and fourth linear guide rails,
respectively, in the state that said second and fourth linear guide
rails are in opposing relation to each other; and

biasing means for imparting a biasing force to said movable -
part, a biasing force to said first movable member support, a biasing
force to said second movable member support, and a biasing force to
said third and fourth linear guide rails, respectively, so as to hold
said first, said second, said third and said fourth linear guide rails in
opposing relation to one another. -

5. The linearly moving mechanism according to claim 4,
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wherein said third and fourth Iinear guide rails are

pi ece. 6. The linearly noving nmechani sm accor di m ﬁ(ﬂﬂ mnmi
wherein said first, second, third and fourth linear g craL sware
approxi mat el y equal ] engt'h’, and sai'd"bi asi ng nmeans“for inparting a b| asi ng™™
force to said novable part, said biasing neans for inparting a biasifg

forces to said first novable menmber support, said blng’§ é],%etﬁsaé@n ﬁ‘

i mparting a biasing force to said second novabl e ne sald
bi asi ng neans for inparting a biasing force to said and
fourth linear guide rails have biasi forces determ venment
of said novable part by a predetermned di stance w | cause each of said .
first and second novabl e nmenber supports and said third and fourth li-near

guide rails to nove by approximately 1/4 of the distance of novenent of

sai d novabl art. s q: Th gto
claimb5, mﬁ&%ﬁ’l‘l?&ﬁ‘a M?ﬂ'& %ﬁﬁ%‘ﬁ/ﬁ %ﬁ%?ﬂ??g E%ﬁ@rllakato said
novabl e pag}1 l.d biasing nmeans for inparting a biasing forces to said - .
first movaBPe er support said biasing nmeans for inparting a biasing ™"
force to said second novabl e nenber support, and said biasing neans for
inparting a biasing force to said integrated third and fourth linear guide
rails are each6a Thelineartymoving mechanismhaceandingtorgaimrges of the

moved by AR Tt dTird 408 feifieh e Fuld Pl AteBla cnded

by approximately equal length, and said biasing means for imparting a
biasing force to said movable part, said biasing means for imparting -

a biasing forces to said first movable member support, said biasing

. means for imparting a biasing force to said second movable member
support, and said biasing means for imparting a biasing force to said
integrated third and fourth linear guide rails ha&’e biasing forces
‘determined such that movement of said movable partbya -
predetermined distance will cause each of said first and second
movable member supports and said third and fourth linear guide
rails to move by approximately 1/4 of the distance of movement of
said movable part. !

7. The linearly moving mechanism according to claim S,
wherein said biasing means for imparting a biasing force to said
movable part, said biasing means for imparting a biasing forces to
said first movable member support, said biasing means for
imparting a biasing force to said second movable member support,
and said biasing means for imparting a biasing force to said
integrated third and fourth linear guide rails are each a tension coil
spring, and the tensioning forces of the tension coil springs are
determined such that when said movable part is moved by a ,
predetermined distance, those tension coil springs are extended by
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-41- an approximately equal length with one another. 8. The

lTinearly noving nmechani smaccording to claimb5, wherein an'ﬂmuuﬂlm
additional linear guide rails are disposed between said thi ﬂ"ﬂtﬂ""
| i near guide rails. - 9. A seiiconduct of device transporti ig and® s *
handl i ng apparatus including a test section disposed in a constant

t enperature chanber for testing a sem conductor device under test applied

with a predeternmi ned tenperature stress and a transponMsmﬁéﬁﬁsB&LR [as i ng
a sem conductor device under test applied with a predet ure
stress and transporting it to said Lgst section in sai cﬁﬂ%ﬁﬂﬂﬂﬂm

t enperature chanber, said sem conductor device transpor I ng

apparatus bei ng adapted to transport, sem conductor devices to said test
section, followed by transporting the sem conductor devices which have been

tested in the test secti.on out .of %ﬂe nst ant erature chanber and
sorting outtt ARPFEXIRA %Xﬁ@@i&&gg i%%agﬁ%ﬁ basis of the test
results, and being characterized by including a |inearly noving nechanisﬁk,ﬂ
whi ch conpri ses: a first linear guide rail nounted to one side surfdce

of said transp@.tTHediearly movirathectnpashi accoreiing thalanm 5 Si de -surf ace

opposi ng said side surface of said transport neans and a device grasping

head adapt svhereigram evensammberiof addidenaklinean guide xgilsaare cal |y novabl e
to transporj}, a sepiconductor,  devi ¢e e ai d, device grasping head to
o LT anspOr S SETHOORUS! iR St BSRSR RSP LSS YAg 97 asPI N

9. A semiconductor device transporting and handling apparatus .
including a test section disposed in a constant temperature chamber
for testing a semiconductor device under test applied with a
predetermined temperature stress and a transport means for
grasping a semiconductor device under test applied with a
predetermined temperature stress and transporting it to said ‘test
section in said constant temperature chamber, said semiconductor
device transporting and handling apparatus being adapted to
transport semiconductor devices to said test section, followed by
transporting the semiconductor devices which have been tested in
the test section out of the constant temperature chamber and sorting
out the tested semiconductor devices on the basis of the test results,
and being characterized by including a linearly moving mechanism
which comprises:

a first linear guide rail mounted to one side surface of said
transport means;

a head supporting means having a side surface opposing said
side surface of said transport means and a device grasping head
adapted to grasp a semiconductor device, and being vertically
movable to transport a semiconductor device grasped by said device
grasping head to said test section; .
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42- a second linear guide rail mounted to the si { d
head supporting neans opposing said side surface of saiJ “i] lmtlm mls SO
as to be in opposing relation to.said first. |linear gui raily w I rst .

and second novabl e rrenb&r Treans slidably engaged Wwith said first and said
second linear guide rails, respectively; a novabte- nenber-suppoert--

supporting said first and said second novabl e nenber Bans heregn toward
one end of one of said first and second |inear guide r?ﬁ}ﬁﬁi’ée et t he
I B

other end of the other of said rails, respectively, i
first and second |linear guide rails agg in opposing r

Hallh ot her ;
and bi asi ng neans for inparting a ®iasing force to said head supporting

means and a biasing force to said novabl e nenber support, respectively, so
as to hold said first and second linear guide rails in opposing relation to

h ot her. 10. T i condugt or _devi t] handl i .
appar at Us. accor 88550 LeR ByTde Al mouBiig 15 e RS nrlte BHSRIEL 400 e
parting aBERPEESpORIAE EAHS oprtithe'sall Pl B iaReansoBlT
means for i fRéahsRe & W Béim%ﬁ@ﬁgtﬁléﬁﬁ to0saad | for staivhedr guRiworiil;have

bi asi ng forces determ ned such t hat novenent of said head supporting neans
by a predet er m fimst anst secondimdvablesmesaber meams slidabbe engaged wi nove

EE R TR R N T

a movable member support supporting said first and said

second movable member means thereon toward one end of one of

said first and second linear guide rails and toward the other end of

the other of said rails, respectively, in the state that said first and

second linear guide rails are in opposing relation to each other; and
biasing means for imparting a biasing force to said head

supporting means and a biasing force to said movable membeér -

support, respectively, so as to hold said first and second linear guide

rails in opposing relation to each other.

10. The semiconductor device transporting and han&ling
apparatus according to claim 9, wherein said first and second linear
guide rails are of approximately equal length, and said biasing
means for imparting a biasing force to said head supporting means
and said biasing means for imparting a biasing force to said movable
member support have biasing forces determined such that
movement of said head supporting means by a predetermined
distance will cause said movable member support to move by
approximately 1/2 of the distance of movement of said head
supporting means.

11. The semiconductor device transporting and handling
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-43- apparatus according to claim9, wherein said biasi means for

n
I nparting a biasing force to said head supporting manmﬁ'ﬁwﬂﬂuumﬂﬂup
means for inparting a biasing force to said novable nmeh® each
a tension coiT spring,” and the tefsi6ii ng forces of “the”tehsi'on"coifl * e
springs are determ ned such that when said head supporting neans i s noved
by a predeterm ned di stance, those tension coil springs are extended by an

approxi mately equal length with each other. 1%is8ﬁe§ﬁ@5%%ﬁﬁ£e9r

devi ce transporting and handling apparatus including
di sposed in a constant tenperature cgggper for testin gﬂ ﬂtor
devi ce under test applied with a pred&’erni ned tenper nd a

transport neans for grasping a sem conductor device under test applied with
a predeterm ned tenperature stress and transporting it to said test section

In said constant tenperature chanper, said sem _conductor devicge

t r anspor t i n8PRAGAHEN qrgﬂasﬁar@a% %Mﬁ@%ﬁ@ﬁ%ﬁgm&r '

sem conduct i ce .sal tj ony [ [ {ing the - ..

sem conduot SPPREVRECE HifvidR forbE b ARG el supRofiBe BARS HRP B 1Y o' ire -

constant t eppadif ﬁé}%ﬁé) tthingi fcdesy VAR

devi ces on the bgquga%?q?ggﬁ)fest _regul?l'?gx,r@aﬁ% belcﬁgﬁgﬁlglr act é??g'ed y

i ncl udi ng astuppeast hye machra temsibanicibsptingh andnthe sexssioning fofdessef | i near

guide rail npunted to one sjide surface of said fransport neans; a head

supporting WBetensen &ell spsings are determinrd sughdhag whes saidhead of sai d

ransport Means 2hdeTneats i bieh 8 o fikerermined distance, those |
tension coil springs are extended by an approximately equal length
with each other. '

o~

12. A semiconductor device transporting and handling
apparatus including a test section disposed in a constant

-

temperature chamber for testing a semiconductor device under test
applied with a predetermined temperature stress and a transport
means for grasping a semiconductor device under test applied with a
predetermined temperature stress and transporting it to said test
section in said constant temperature chamber, said senﬁcénductor
device transporting and handling apparatus being adapted to
transport semiconductor devices to said test section, followed by
transporting the semiconductor devices which have been tested in
the test section out of the constant temperature chamber and sorting
out the tested semiconductor devices on the basis of the test results,
and being characterized by including a linearly moving mechanism
which comprises:

a first linear guide rail mounted to one side sﬁrface of said
transport means; |

a head supporting means having a side surface opposing said
side surface of said transport means and a device grasping head
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adapted to grasp a seniconductor device, and being verticalty novable to

‘transport a sem conductor device grasped by said device ' “““
said test section; . ~ a second |linear guide rail nouynt gﬂ“ﬁ“ﬂﬁ t
surface of” Said head supporting eans opposi ng Sai d si de surkace of said

transport neans so as to be in opposing relation to said first |inear guide
rail; a third linear guide rail disposed in opposing relation to said
first linear guide rail in the state that said firg%hgﬂg econd | i near

gui de rails oppose each ot her; a fourth linear ! ffosed in
opposing relation to said second line guide rail i , at said
first and second |inear guide rails Sggbse each oth ikt novabl e
menber support for supporting first and third novabl e nmenber neans slidably
engaged with said first and said third linear guide rails, respectively,
toward one end of ,one of said firs eumléhird i gan %uide,r |ls and toward

t he ot her apted fQ graspa senmuconductor deyige; an rails,

respecti vel | that said first d.Lhir | hea ' ils ate..
- opposi notiotdhlkdR @bAbBokt sebficondube A EhSsped Bl dBvich 757
supporting g%d%@mqwgg&d@nber means slidably engaged with

said second and said fourth linear guide rails, respectively, toward one

end of one of saisdcomddinktanguideirail thonased goithe sidelsurface ofsaid! t he

other end of the other of said second and fourth |inear guide rails,

respect i vel head FupRording means OppPaingsAidasidesudace ofIsAid Sransner rail s

o b PP 8 854 S AR Fart o s SR P P
a third linear guide rail disposed in opposing relation to said
first linear guide rail in the state that said first and second linear
guide rails oppose each other;
a fourth linear guide rail disposed in opposing relation to said
second linear guide rail in the state that said first and second linear

~ ol

-

guide rails oppose each other;

a first movable member support for supporting first and third
movable member means slidably engaged with said first and said
third linear guide rails, respectively, toward one end of one of said
first and third linear guide rails and toward the other end of the
other of said first and third linear guide rails, respectively, in the
state fhat_ said first and third linear guide rails are in opposing
relation to each other;

a second movable member support for supporting second and
fourth movable member means slidably engaged with said second
and said fourth linear guide rails, respectively, toward one end of
one of said second and fourth linear guide rails and toward the other
end of the other of said second and fourth linear.guide rails,
respectively, in the state that said second and fourth linear guide
rails are in opposing relation to each other; and .

biasing means for imparting a biasing force to said head
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supporting nmeans, a biasing force to said first novabl eW‘s—pTTOTr—‘
‘biasing force to said second novabl e menber support, an

said third and fourth linear guide rails, respectively, gm ﬂgm

first, sai'd setond, said third and said- fourth tWinear guisdecrai

opposing relation to one anot her. 13. The semi conductor devi ce
transporting and handling apparatus according to claim- ;Irz——vxlnerei n-sai d

third and fourth linear guide rails are integrated into aone
14. The sem conductor device transport| ng and handlT Edcor di ng
to claim13, wherein said first, secogr| third and f | ui de

rails are of approxi mately equal Ienﬁ and sai d bi
i mparting a biasing force to said head supporting neans, said b|a5|ng nmeans
for inmparting a biasing force to said first novable nenber support, said

bi asi ng neans for inparting a biasing forces to said second novabl e menber
support, arSRpREMIing means, sebissing foregte saidfissbmavahlermesaben sai d
i ntegrated thlrd anquourt | i near U|de rails ve bi S|n§uforces

det er mi ned SHRPP cedp sa cﬁqﬁ:@%hglﬂy it

predet erm aysensagh second
novabl e nmenber suppwﬂ‘gnédtsal thni rc?ﬁgaggﬁd%ourgﬁgr??%ggg guide rails
to nove by mizpeerivety,cddadid Wldisaed dirstasse sicomel ARl thivdd and Sai¢ad

.

H}

- supporting means.

fourth linear guide rails in opposing relation to one another.

13. The semiconductor device transporting and handling
apparatus according to claim 12, wherein said third and fourth
linear guide rails are integrated into one piece.

. 14. The semiconductor device transporting and handling
apparatus according to claim 13, wherein said first, second, third and
fourth linear guide rails are of approximately equal length, and said
biasing means for imparting a biasing force to said head supporting
means, said biasing means for imparting a biasing force to said first
movable member support, said biasing means for nnpartmg a
biasing forces to said second movable mémber support, and said
biasing means for imparting a biasing force to said integrated third
and fourth linear guide rails have biasing forces determined such
that movement of said head supporting means by a predetermined
distance will cause each of said first and said second movable
member supports and said third and said fourth linear guide rails to
move by épproximately 1/4 of the distance of movement of said
head supporting means. -

15. The semiconductor device transporting and handling
apparatus according to claim 13, wherein said biasing means for
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15. The sem conductor device transporting and handl ing apparatus according

to claim 13, wherein said biasing neans for si ng
force to said head supporting neans, said biasing nmea mlmglﬂmg ml lm

bi asi ng forces to said fiist novabl & nenber siipport; saidecbi@asimgsneans for"
i mparting a biasing force to said second novabl e nenber support, _and sai d
bi asing nmeans for inparting a biasing force to said integrated third and

fourth linear guide rails are each a tension coil Srp[{,gghgatﬂasmteﬁ laced

tensioning forces of the tension coil springs are det hat when
sai d head supporting neans is noved by predetermn ose
tension coil springs are extended by afr appr oxi matel Iengt w th one
anot her . 16. The sem conductor device transportl ng and handl i ng

apparatus according to claim 13, wherein an even nunber of additi onal

l'i near gui de, ralls are jed betweep.said third,and said fq rth Jlnear
gui de raj | s. impartunga bi qﬁﬂ'gg OFfe SR P WEBOW%%BSW AR i ng

t to,
?rggﬁ;acg?rp??gtgés&é{]ﬁjot BoBafufll Bladhg fibeds 1 sl AkSERT |I?I§ro B Chaf t <7
rotatably noygbpert, sald®isling Ridans forunabining atbialng Sreicisaienst ant

t enper at ure chanber and having three
second movable member support, and said biasing means for

imparting a biasing force to said integrated third and fourth linear -
guide rails are each a tension coil spring, and the tensioning forces of
the tension coil springs are determined such that when said head
supporting means is moved by a predetermined distance, those
tension coil springs are extended by an approximately equal length
with one another.

'16. The semicondiictor device transporting and handling
apparatus according to claim 13, wherein an even number of
additional linear guide rails are disposed between said third and
said fourth linear guide rails.

H

17. The semiconductor device transporting and handling
apparatus according to any one of claims 9 to 16, wherein said
transport means comprises a rotary type transport arni means
having its rotary shaft rotatably mounted in the thermally insulating
top wall of said constant temperature chamber and having three
arms extending generally horizontally and radially from the lower
end of said rotary shaft at angular intervals of about 120°, each of
said arms having a generally horizontally extending main arm
portion and a vertical leg portion depending at a substantially right
angle from said main arm portion; and wherein _

said first linear guide rail extending vertically along and
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said rotary shaft at angular intervals of about 120Eerr] each of said arns

having a generally horizontally exte ﬁ m ﬁ“ ‘
| eg portion dependi ng at a"substahtig n romsaid main arm
portion; and wherein said first I'inedr §uile ra|I extending vertically

al ong and -47- attached to an outer
wal | surface of said depending |eg portion fromthe upp f@nﬂﬁqwﬁmg %ﬁlons
t hereof, and said head supporting nmeans have said devic

the tip end thereof; sai d sem condygtor device tra

handl i ng appar at us further I ncl udi ng a&gush rod nount ed ver vabl y
in the thermally insulating top wall of said constant tenperature chanber,
and said push rod being adapted to transport a sem conductor device grasped

by sai d device aspi ng head to said.test _secii,on as.said push ro |s aned
downwar dl y b?uégbpad@tgﬁﬁ¥ﬂﬁﬁVﬁpiépgﬁuxiOfsa“i i portion :

the upper to lower portions thereof, and said head supporting means S

have said device grasping head on the tip end thereof;

said semiconductor device transporting and handling apparatus
further including a push rod mounted vertically movably in the ~
thermally insulating top wall of said constant temperature chamber,
and said push rod being adapted to transport a semiconductor
device grasped by said device grasping head to said test section as
said push rod is moved downwardly by a predetermined stroke.
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