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APPARATUS FgE N3 50D STORRRMABEM DEVI CE' TRAYS BACKGROMD OF
THE | NVENTI O\I 1 FreI d of the Invention The present I nvention reI at es t?o a -

sem condyct or device tray renoving apparatus suitable for us&® $wof
automatically renove trays stored in a tray storage contai ner fr&&
autorm,‘tical |y delivering semiconductor devides |oaded on the trays to a
sem condutt or device testing apparatus and to a sem conduct or device tray
storing apparatus suitable for use to automatically store trays | oaded with
tested sem conduct i

of the Related Ar #MWS st RV BNcARPREfoRB RAficonDpdti PRvICE
nmeasuring the el eepgi characteristics of sem conductor devices to be
tested, i.e. devices under test (conmonly called DUT) ‘by applying signals
of a test signal of a predeterm ned pattern to the devices have a

sem conduct or device handl | ng (transportl ng and processing) apparatus
(commonly cal |l ed Sl EIONd t hereto for transporting
sem conduct or devi ces e t| ng or test station where they are brought
into electricd conta@t' e test head of the testing

TeSti ng stati on and Sor S&Mﬁﬁ §gla§%?‘5$ ﬂ%&é&@@@ﬁﬁeﬁ% tay'

non-conform ng (f gekmdb #ﬁép&tﬁs élgﬁt@&%
results. Inthefollovmng |sclosurethe present |nvent|on Wl|f Xs
descri bed by taki rsgosedrin antrayt storage egneisdrdiorattomaitdcally Idelbvering

semiconductor devices loaded on the trays to a semiconductor device

10 testing apparatus and to a semiconductor device tray storing
apparatus suitable for use to automatically store trays loaded with
tested semiconductor devices in the tray storage container.

2. Description of the Related Art
15 Many of semiconductor device testing apparatus for measuring
the electrical characteristics of semiconductor devices to be tested,
i.e. devices under test (cozmnonly called DUT) by applying signals of
a test signal of a predetermined pattern to the devices have a
semiconductor device handling (transporting and processing)
2¢  apparatus (commonly called handler) integrally connected thereto
for. transporting semiconductor devices to a testing or test station
where they are'brought into electrical contact with sockets of the test
head of the testing apparatus, followed by carrying the tested
semiconductor devices out of the testing station and sorting them out
25 into conformmg (pass) and non-conforming (faﬂure or defective)
articles on the basis of the test results. "
In the following disclosure the present invention will be
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referred tojfashdi@therigiHaft er) gpmical of semi conductor devices by B3#ffpl e
for the conveni ence of explanation. The term "sem conductor device testing
apparatus (1 C testing apparatus) as used herein generally neans both the
sem conduct or device testing apparatus (IC festing apparatus) having no
handl er connected thereto and the sem condu€tor device testing apparatus
(1 C testing apparatus) having a handl er connected thereto. Wth an increase
nunber of IC termnal pins attendant with an enhanced | evel of the IC

integrity, in the I+ . devi i . o[ 2.5 WM
referred to as chgggipﬁg%pa’aﬁéé’&&dg?&ng#@gr@& w%g%il{r‘\g%lrt%ir‘%t“gg be
therein a handl er réferrd 1o'4y/IC Yreréirmdterionypiesl bﬂsém;&]@dhdﬁéto%r@eﬁhb@w to

- slide down a slanted transport path by thei'r own weight to undergo a teést,
it has been diffiexample forthe onweénienae ofrexplanationurfise tefm er ni nal s
because of the difficulty to al]ow such nunerous-pinned ICs to slide

naturally. For thr : tpﬁd%tem@mn_@; {&WS@&MQQ&Q%
ystent capable. ol MR SeneRaiy eanS i i seRitidRiRt fiice Wsting
transporting the gj E?QUW(K.C&S gﬁéﬁfﬁ ‘gﬁgt' Bﬁhm gelg X - Y
direction transporapﬁmeans. Typl E%ﬁ?pt ere ﬁ%id\'/e elgg ere%%?gir:% put in

practical use thetherdtowimd thesemipoaduktdhdevicd astingappasaais g0 wstng a
handl er incorporated therein: (1) The type ih which a tray |oaded with a

nunber of |Cs arrangasatus)havingea hangller sonnectedtheretes i ned position in
e 11C testing appar e bl Qi BBl SR BER oSk 2 L B8
1¢  enhanced level of the IC integrity, in the semiconductor device
testing apparatus (as will be referred to as IC testing apparatus

hereinafter) having incorporated therein a handler of the gravity-
dropping type in which ICs are allowed to slide down a slanted
transport path by their own weight to undergo a test, it has been

15 difficult to test ICs with an increased number of terminals because of
the difficulty to allow such numerous-pinned ICs to slide naturally.
For this reason, in recent years the IC testing apparatus has
integrated therewith a handler called “forced horizontal transporting
system” capable of picking up ICs with a vacuum pick-up head and

20  transporting the picked up ICs to any desired location by the use of X
~ Y direction transport means. |

Typically, there have been heretofore put in practical use the

following two types of the IC testing apparatus having. a handler
incorporated therein;

25 (1) The type in which a tray loaded with a number of ICs
arranged in a plane is placed at a predetermined position in the IC
testing apparatus, followed by a predetermined number of ICs being
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bei ng transported by an X-Y direction transport neans sequentially to a
preheating section and then to a test section where the ICs are subjected
to a test, whereafter the tested ICs are sorted out into conform ng and
non-conforming articles before they are redurned to trays by the use of.the
X-Y direction transport neans. (2) The type in which a number of 1Cs are

| oaded in a planar array on a universal tray (custoner tray ) (which is

ar ea out si de.of PkeRubdtol) fle tfay hvui%%&ifﬁﬂ%ﬁmé %éﬁ&aﬁhﬁ{‘;ﬁgﬂ
;ngsgt \l/,IMSt \I’/]\Il'ltelljl: #ﬁq F ?%E-Paﬂ % ega%fom ?ﬁgégﬁl ver sa t ray ont O a test

tray capable of gduaitallyne 4 preheatingaectiomandithensto Adksbsectidy witere
test tray bei ng transported through a constant tenperature chanber to a

tfast sect:on whethe I(Emﬁresubseitedd@?.aasmh@hemﬁe?l}eaeet:@ osareisared
gorerg]tre![icgn g;n:?&t‘ &tp q{&soc et@q&_tﬁésier hea t,o| u[} o o%est U;Jgon
Sorted out into THRPHSH Gherall B B HR0GE %%??M@?B&#%Mﬁ%% e

transferred to univeya Wﬁbﬁeiﬂ%&:ﬁd&%ﬁ@r&ﬂ@&éﬁfﬁm

type (1) of handler is rathér slowin the processing speed and hence

requires a rel atamawonmgnivmal tray ¢écustomenr tway ) fwhichiisdesignesd tofbech
can be tested at is limted to two tQ four__In ot t he |
testing appar at Qsﬁﬁi byhthe yser (o raaspert and storeI¢ %ml%gﬁs‘g%a@é'ea Oum e
E’;;’Cgfs' G- 14" COPHETE teblifig' AppEitulf ARFRI! Hie u%xb@?sél"&a&%&aédt%ﬁﬁ
' the ICs is placed in the loader section of the IC testing apparatus
where the ICs are transferred from the universal tray onto a test
tray capable of withstanding high and low temperatures, followed by
the test tray being transported through. a constant temperature
15 chamber to a test section where the ICs as loaded on the test tray are
brought into electrical contact with IC sockets of a tester head to

undergo a test, upon complep’.on of the test the test tray being

conveyed through a temperature stress removing chamber out to an

unloader section where the tested ICs are sorted out into conforming
20 and h.on-conforming articles before they are transferred to universal

trays.

.TheIC 'tesn‘ng apparatus having the former type (1) of handler

is rather slow in the processing speed and hence requires a relatively

long time for testing since the number of ICs which can be tested at a
25  time is limited to two to four. In other word, the IC testing

apparatus df the type (1) is not suitable for high speed processing.

In contrast, the IC testing apparatus having the latter type (2) of

mﬁﬁﬁﬁﬂﬂlﬂﬂfiﬂ o
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hancil er pergg-15s199@s as:22oaded fMmIe test tray to be put into el ecth Ml
contact with 1C sockets of the tester head in the test section, so that it

is possible to test as many 1 Cs as sixteen, thirty-two or sixty-four, for
exanple, at a tinme. Therefore, the general frend at present is toward the
use of the IC testing apparatus having the4att er type (2) of handler.
First, the general construction of the prior art |IC testing apparatus
having the latter type (2) of- handler integrated therewith will be

described with reﬁﬁ%é{l fl f&%%l i $8id N9
appar at us conpri ses chanber gg:cst%on ?%?ﬁteeﬂg#nﬂgﬁfg%ugﬁtas

senm conduct or nengleraicattcitage withd€nsovketgbf the aestandseadin the ¢est tray
TST, an I C storage section 200 for storing I1Cs to be tested (ICs under

E) est) ang \Im Cs ﬁl rmﬂipn,«:otﬂzgt?nds ﬁossiblae tg %&hﬁmyt@fﬁﬁ&t@%rmt!vﬁ

t?a%%s“i? thmmy romrador esngile gﬁé‘afm- e Hheretors, v 2Eastel wed hit

Lestod 1 cs o ch PSRRI fie S8 riBet; Cels BPaKAR BaYRIE bR e,

section 100 subs_?ﬂleﬁéiihé)ég%tg?%mgﬂ a test therein are transferred from
. u

the test tray TST to t trays KST to be reloaded on the |atter.
The unl oader secti on Fip, thegemaral cpnstrictipn of the priornt artulC testimgl | Cs

based on the data of the test results and | oad themon the correspondin
universal trays. APRATHMSRAViSECHAIAtBULDRRP) of handler dntearated shesewita
desi gned ni gh or Wi Be-sieuipel MR REE e RS Fitt 6 a801ch e MusBtaedilrc
TST, a test fanbgisitilahBarQRAAthpbes! £ehafifr {étich 100 for testing ICs
such as semiconductor memories which have been brought in as
loaded on a test tray TST, an IC storage section 200 for storing ICs to
be tested (ICs under test) and ICs already tested and sorted, a loader -
section 300 where ICs to be tested which a user has beforehand
15  loaded on universal trays (customer trays) KST are transferred and
reloaded onto a test tray TST capable of withstanding high/low
temperatures, and an unloader section 400 where the tested ICs
which have been carried on the test tray TST out of the chamber
section 100 subsequently to undergoing a test therein are
20  transferred from the test tray TST to the universal trays KST to be
reloaded on the latter. The unloader section 400 is generally
configured to sort out tested ICs based on the data of the test results
and load them on the corresponding universal trays.

The chamber section 100 comprises a constant temperature or
25  thermostatic chamber 101 for imposing temperature stresses of
either a designed high or low temperature on ICs under test loaded
on a test tray TST, a test chamber 102 for conducting electrical tests

T -
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-5- on the MeH-008er 10118 t enpelfiMM e stress inposed in the constantP. 6/63
terrperature chanber 101, and a tenperature stress renpving chamber 103 for
renoving the tenperature stress inposed in the constant tenperature chanber
101 fromthe | Cs having undergone the tests in the test chanber 102. The
test chanber 102 contains therein the testd or test head 104 of the IC
testing apparatus, the test head 104 serving to apply various testing
el ectric signals to the I1Cs.electrically contacted with the |IC sockets

the 1C tosting apii HEIES RIS e WHRRrabrt 0Rss Inupfied A RS chnifiR ' ©
manner from and basipéfatii diadBer 10T, 'a‘iﬁiﬁ%@ng&‘éﬁﬁk & Yttdlss! FErRBYng he

constant tenperature chanmber 101, the t'est chamber 102 and the tenpefature

stress renovi ng aotharnber 1038 ﬁmrrm.avﬁngtthemmpemuﬁé tresylimhposed linater
section 400. The constant- terrperature chanber 101 and the terrperature
stress rempvi ng cHHHtARt I@Mparateeg bﬁ'nlelaé:mm;th%m

FESGLZZ?%?Z@:SSI%t%éﬁ%ﬁgéondfztEe t,og fégpgﬁl tter ;Sﬁpareﬂt from
pl g}t)e 102 as Sho\ﬁ@l}ﬁﬁﬁkﬂé? %#%F%ﬁ?%dc?e | W%?%#giuf% ﬁ%“gaa&

transporting ”Eart%sﬂﬁa@’mhl ?yyvﬁ‘ii’o@é edting SME¢trROsi to'the

tenperature stress renoving chanber 10 oward the consStant tenperature
chanber 101. |f [1Cs ¢leetrivally sonitattedewithy theil€ sepketetherenfamd to redeive

const ant tenperature chanber nper at ure s,tress r enpvi chanber
103 cool s the | CFRPORSEHER saéPan&ﬁ&&é same 10 ef},gtesung

10  apparatus.

The test tray TST is moved in a circulating manner from and
back to the loader section 300 sequentially through the constant
temperature chamber 101, the test chamber 102 and the
temperature stress removing chamber 103 of the chamber section

15 100, and the unloader section 400. The constant temperature
chamber 101 and the temperature stress removing chamber 103 are |
taller than the test chamber 102 and have upper portions protruding
beyond the top of the latter, as is apparent from Fig. 7. Spanning
between these protruding upper portions of the constant

10 temperature and temperature stress removing chambers 101, 103 is
a base plate 105 as shown in Fig. 7 on which there is mounted a test
tray transporting means 108 by which test trays TST are transported
from the temperature stress removing chamber 103 toward the
constant temperature chamber 101.

25 If ICs have had a high temperature applied thereto in the
constant temperature chamber 101, the temperature stress removing
chamber 103 cools the ICs with forced air down to the room
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-6- tenper 8416908 i otD:26& del i [MOMMD them out -to the unl oader secti @n}/90.
If ICs have had a | ow tenperature of, say, about -30[err]C applied thereto
in the constant tenperature chanber' 101, they are heated with heated air or
a heater up to a tenperature at which no cgldensation occurs prior to
delivering themout to the unl oader secti 0 400. A test tray TST, | oaded
with ICs being tested in the | oader section 300, is conveyed fromthe
| oader section to the constant tenperature chanber 101 of the chanber

section 100 whi clgay ' =AM : ' r ] to
support a plural Wo&%%&n@d?légwg?é@ﬁ %v)p%ee @Q@ndgfggé%?%ck
I'n the illustrat d@OexHICshaveles] atllowy tertperatigeof,sdy] abouth 80 Cagsplied

section 300 is supported on the top of the stack whilfe the | owernost test
tray is deliver emﬁgmtqmth@constammmpermedmberﬂ@h,mheaMed

with either a predeternined . high or low tenperature stress as, the
associ at ed test H@ehe?ﬁa ol Hﬂ%%‘%ﬁﬁﬁ%%ﬂ‘%@ Re bottom

of the stackgby Ideéuq i h ' rgnsport
means and dur!’i ngtcg vvaél %iaﬁgﬁperl og\ﬁtj%% ﬁ%&i@gggig @%%‘%Mgﬁ/%%hﬁwgd n
the center of thget@sh 4dnber 102 there is |located the tester head 104.
The test tray TST which has been carried one by one out of the constant

t enperature chanber A0testsraysESE] loadedtwitht ICx beingetattéd4nviines foader
predet ermi ned nunber of_1Cs out of the |ICs_under test |oaded on the test

tray are brought seetiend tiﬁm@mve&@ﬁt&@m\msﬂpaéeg Seruon torndie consrant
compl ot on'of ' nERERrRHre chambetl 181 of O ChamIRR oot B0 wilin g
the tester hgad &gtiphé@ withla VetcdBlrdnSport means adapted to supporta
. plurality of (say, nine) test trays TST in the form of a stack. In the
illustrated example, a test tray newly received from the loader
section 300 is supported on the top of the stack while the lowermost
test tray is delivered out to the test chamber 102.

15 ICs to be tested are loaded with either a predetermined high or
low tempei'ature stress as the associated test tray TST is moved
sequentially from the top to the bottom of the stack by the vertically
downward movement of the vertical transport means and during a
waiting period until the test chamber 102 is emptied. In the center

20 of the test chamber 102 there is located the tester head 104. The
test tray TST which has been carried one by one out of the constant
temperature chamber 101 is placed onto the tester head 104 where
a predetermined number of ICs out of the ICs under test loaded on
the test tray are brought into electrical contact with IC sockets {(not

25 shown) disposed in the tester head 104, as will be discussed
hereinbelow. Upon completion of the test on all of the ICs placed on

one test tray through the tester head 104, the test tray TST is

This Sheet
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-7-[85':5\1/“3?/&15(499 e fedper at ugRH MY ess renovi ng chanber 103 where P.I18#63
tested 1Cs are relieved of heat to be restored to the roomtenperature
prior to being delivered to the unl oader section 400. Like the constant
tenperature chanber 101 as descri bed above, the tenperature stress renoving
chanber 103 is also equipped with a verti 3# transport neans adapted to
support a plurality of (say, nine) test trays TST stacked one on anot her.
In the illustrated exanple a test tray newy received fromthe test
chanmber 102 is support e

telst t rgy :cshdl sC VSX @ tlbﬁggq’agtsgo@r()f : hgﬁﬁéw;fg‘eq]ég&a%%
[:n{):\r/:t u(r)e) ggt tt%g g&%cgﬁfagé{g?&?d ﬂ%sbgmvemcesm \%pr fromthe

bottomto the togemiperacure bémg/dehvevédntoumaamlmuoﬁ 400¢

vertical transport neans. The tested ICs as carried on the test tray TST
are passed to the unLikeithe comstant topenature chamber L)l assleseribgd above,

;?E)reggr: ﬁstﬁasedﬂgn t he data orspéqkégé}e%slé resft%%{;n andl{)éggs eér ed, ontg |
where it is aga %?%%#ﬁ?@%ﬁa?q%&% q?*%ﬁﬁ?#)i‘&ﬁwéﬁ@‘ b5 st

to repeat the sapgné}f @é&%tﬁﬁy@m&t&kedpéné%“@nbm&* In theigstratédansfer
means for transferring 1Cs Tromthe universal tray KST to the test tray TST

in the | oader semmplaoateaymwmvﬂyaémve@frmﬁm Yesti chemnbern X02isf er
means 304 conprising a pair of opposed &?ral lel rails 301 nmounted on the

base plate 105 i S4PR abthedha e strckwdnle ﬁ@eupnmeﬁrmmraym
rearvard diggcti o9c@larkdl b tHEThIUHAP R A 300, STRE B 1CS ate relieved

of heat to be restored to the outside temperature (room

tempera.ture} as the associated test tray TST is moved successively
from the bottom to the top of the stack by the verucally upward
~ movement of the vertical transport means.

15 The tested ICs as carried on the test tray TST are passed to the
unloader section 400 where they are sorted out by categories based
on the data of the test results and transferred onto and stored in the
corresponding universal trays KST. The test tray TST emptied in the
unloader section 400 is delivered back to the loader section 300

20 where it is again loaded with ICs to be tested from the universal tray
KST to repeat the same steps of operation.

As shown in Fig. 7, the IC transfer means for transferring ICs
from the universal tray KST to the test tray TST in the loader section
300 may be in the form of X and Y direction transfer means 304

2s’  comprising a pair of opposed parallel rails 301 mounted on the base
plate 1035 in the loader section 300 and extending in the forward-
rearward direction of the IC i:est:ing apparatus (referred toas Y

This Sheet Has Been lrfilaced
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- 8- dlrectﬁbn5H99$lnN)2ﬁ.anaMM®mmmn1302 spanni ng and novably nounf.ed§nt
opposite ends on the pair of rails 301, and a carriage 303 nmounted on the
novabl e arm 302 for novenent therealong longitudinally of the arm that is,
in the right to left direction of the testjing apparatus (referred to as X
direction herein). Wth this construction, ™the carriage 303 is novable in
the Y direction between the universal tray KST and the test tray TST as
well as in the X direction along the anabIe arm 302. -The carriage 303 has

?mngrggr 8:‘ Crhgpcarrl ‘age S’S@ﬂ)h rﬁa\@ﬁ d| remgaé}?&ﬁ %H%algfd The

nmovenent of the yweuntadat bpposheahdy on asforuilpBOl; apdeedriiage 303
abutnent with the 1Cs placed on the universal tray KST to pick them up by

vacuum suct i on f shountacsonrthiermevalible arny 302:for movexsent therealong: tray

Vacuum pi ok up D iRETRGTIaIDY oB KBS ATrE.that 1s, I HRe FgRU 19tk AaRetian of the,
pi ck-up

means 305 1of coPtuitY APRATACH Ffﬁégfﬁﬁ%’b&éﬁﬁéﬁ&?‘?ﬁt Rty "

"preciser” is | ogghsgubtbnt the cAeriagRB OIS MEvabledn the Yudiréetion béﬁﬁé{ex{ST

and test tray TST. The IC p05|t|on correcting neans or preciser 305

i ncl udes rel ati vehe universaldraydkST and the tésti ttayESDasrweHtay iar thel Xagai nst
t he vacuum pi ck- up heads, are released to fall_prior to being transferred
to the test tray tionalong the movaklearm 3d&nded by vertical tapered

Toseatoh By crl ST Sl 45 R VaBheR iR L PoEi) ol

10 mounted on its bottom surface. The movement of the cam.age 303in
the X and Y directions and the downward movement of the vacuum
pick-up head bring the vaccum pick-up head into abutment with the
ICs placed on the universal tray KST to pick them up by vacuum
suction for transfer from the universal tray XST to the test tray TST.

15 The carriage 303 may be provided with a plurality of, say, eight
vacuum pick-up heads so that eight ICs at a time may be transported
from the universal tray KST to the test tray TST.

It is to be noted here that means 305 for correcting the

orientation or position of an IC called "preciser” is located between

20 the stop positions for the universal tray KST and test tray TST. The .
IC position corfecﬁng means or preciser 305 includes relatively deep

recesses into which ICs as being attracted against the vacuum pick-
up heads are released to fall prior to being transferred to the test
tray TST. The recesses are each bounded by vertical tapered side
25 walls which prescribe for the positions at which the ICs drop into the
| recesses by virtue of the tapering. Once eight ICs have been
positioned relative to each other by the position correcting means

""‘ﬁﬁTiﬂ‘i‘i‘iilﬁﬂl 1i7i||
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posi ti oned(4-dbal99¥e thb2kach otl@MAby the position correcting neansP. 10/63-
305, those accurately positioned ICs are again attracted agai nst the vacuum
pi ck-up heads and transferred to the test tray TST. The universal tray KST
I's provided with recesses for holding | Cs ghich are sized l|arger as
conpared to the size of I1Cs, resulting in Wde variations in positions of
|Cs stored in the universal tray KST. Consequently, if the ICs as such were
vacuum pi cked up by the vacuum pi ck-up heads and transferred directly to

the test tray TS3OS,whose actittately posttioned Esase Afuincuttracted dgainst the

successfully deposited into the I'C storage recesses P’n the test tray TST.

This is the reasvactum pigkiup headseanbsransferrat te thengstrteay TSTs,

[C st orage racosypiversaiisay ket Is drovided with ahs eses o8 AQlueE Job which"®
Caentrcal | n condrs sidedlarel ot comorely i 808 HICTT e0Rutig Hlige™ ©
708 pertorm ot ¥ SeRAEing f poRitictlof 10¢ stortet ol che WG LAbL AP XS, Tred o
t he unl oader secComseqtendy, if tieIOs assuch werewaétiimpickedaip bly the X and

Y direction transfer neans, 404 conprises a pair of opposed parallel rails

- 401 extending i nvVARBUM pigkwp beadsanditransfeored direwly te thedeshprayulss, (v

on' the pait of 1 YReEE PR e sSR! Htkrd bt Sl 5oL B TriasSBlE o/ m 402

f t th I ' ] f ~ | | hery;

ot direct on orrganed BRGMEIT Aorke ro Besel Il the' st fray TSI Tuiib Bt ©
' 10 reason for requiring the position correcting means 305, as described

above which acts to array ICs as accurately as the array of the IC

storage recesses in the test tray TST.
The unloader section 400 is equipped with two sets of X and Y
direction transfer means 404 which are identical in construction to
15  the X and Y direction transfer means 304 provided for the loader
section 300. The X and Y direction transfer means 404 perform to
transship the tested ICs from the test tray TST delivered to the
unloader section 400 onto the universal tray KST. Each set of the X
and Y direction transfer means 404 comprises a pair of opposed
20  parallel rails 401 extending in the forward-rearward direction of the
testing apparatus (Y direction), a movable arm 402 spanning and
movably mounted at opposite ends on the pair of rails 401, and a
carriage 403 mounted on the movable arm 402 for movement
therealong longitudinally of the arm, that is, in the right to left
25  direction of the testing apparatus (X direction).
Fig. 8 shows the construction of one example of the test tray TST.
The illustrated test tray TST coxﬁprises a rectangular frame 112

This Sheet Has Been Reﬂlaced
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Fig. 8 shd4siG-h¥gcongizguct i onfsifiMine exanple of the test tray TST.F.THé3
illustrated test tray TST conprises a rectangular frame 112 -10- havi ng
a plurality of equally spaced apart parallel cleats 113 between the opposed
side frane nmenbers 112a and 112b of the frame, each of the cleats 113
having a plurality of equally spaced apart nounting |lugs 114 protruding
t herefrom on both sides thereof and each of the side franme nenbers 112a,
112b opposi ng the adjacent cleats having simlar nounting lugs 114

protrudi ng ther ehaving 4lplufality of equadly $pdced apartpagaliebdbeatse 1d3posed

si des of each of the cléeats 113 are arranged such that_ each of the rmuntl ng

| ugs 113 protrudbagﬂeemthempp@w swdefr@mqaeacm:msllslzmgm bhdb of

14
;Pégrz‘f 'tEteecf gafr%‘?ffi] OF the sidats; P bahbd a@%xqfom@ivﬁ%ﬁf' "rom
26} acent mount @ﬁﬁ%@%@%mﬁ %&#ﬁ?ﬁ%w&gﬁ Sfibottt BB MAEof

bet ween eachs pai 4nQfeseBEE ﬁ?ééé:ingﬂgbégt 1£24, B2 opppodisgthde frane

menber s 112a and 112b and the oppo cl eats are spaces for accommdatl ng a

muttiplicity of adjacenticleststidfving similapneountng ligs d IshproGiudibgy, each
IC carrier 116 is accommbdated in one of an array of rectanqul ar carrler
conpartnments 115%@@@-@33@&11@1% uz%AAAdpgcpéséeng

L.”S'gt’,ﬂgi‘?ytﬁ‘;piééﬂg%eﬁﬁa@ SR Y1 3R Era e i, AR A ot %t@%&ﬁhn&“e
wh h cl egf.
thggl)? e?ﬁerg aregS| xt @%&%%?ﬁngn%&ié%&r med |?beacﬁﬁe?

af oresai d specesintermediate two adjacent mounting lugs 114 protruding from the

opposite side of the cleat. Similarly, each of the mounting lugs 114
protruding from each of the side frame members 112a and 112bis
positioned intermediate two adjacent mounting lugs 114 protruding
from the opposed cleat. Formed between each pair of opposed cleats

15 113 and between each of the side frame members 112a and 112b -
and the opposed cleats are spaces for accommodating a multiplicity
of IC carriers 116 in juxtaposition. More specifically, each IC carrier
116 is accommodated in one of an array of rectangular carrier

. compartments 115 defined in each'of aforesaid spaces, each

20 compartment 115 including two staggered, obliquely opposed
mounting lugs 114 located at the diagonally opposed corners of the
compartment. In the illustrated example wherein each cleat 113 has

sixteen mounting lugs 114 on either side thereof, there are sixteen
carrier compartments 115 formed in each of aforesaid spaces, in

25 _ which sixteen IC carriers 116 are mounted. Since there are four of
the spaces in the illustrated example, 16 x 4, that is, _64 IC carriers in
total can be mounted in one test tray TST. Each of the IC carriers

“ﬁli’ii‘n‘ﬁiifﬁm ufin
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whi ch si xt §éri5+19%ar {0:8s 116 MMM ounted. Since there are four of PtHe63
spaces in the illustrated exanple, 16 x 4, that is, 64 ICcarriers in total
can. be mounted in one test tray TST. Each of the IC carriers 116 is
attached to two of the nounting lugs 114 b;“fasteners 117. Each of the IC
carriers 116 is of identical shape and size in its outer contour and has an
| C pocket 119 formed in the center for acconmpdating an | C device therein.
The shape of the I C pocket 119 of each IC carrier 116 is determ ned
dependi ng on that1D6 is aetachiedeto twotaf the awnardmg dhgsl 11Heby fastanersHel 7.
Il lustrated exanple the I1C pocket 119 is in the shape of a generally square
recess. The outer di fiaeh ofthelC casriecs dd& iscof identical shapejand size inilse

S Ll bl R A B
opposed once e n AR e e S,Mt“ff@

fasteners 11% t hesfeédtiPI0 kapridr & ss aéee:fxﬁmwa%paﬁdhﬂgm it che IC

therethrough. In order to prevent |1C devices fromslipping out of place
within the IC carde\acemamaq:mmmmgamd theéreihe Inathe ﬂlustaam exampletthiees

igg are fattaéhefllic ﬁéﬁf}ﬁ ri er 116, as shown i ggxgeaggg%epssg tg’r&%gr
are integra 13}159-‘%%@31 X
by ased XUEL"{”h;{‘e@%?ﬁ%%hs%ﬁﬁ@%f@éﬁ%&f%gi@%sﬁ%iﬁ %gléﬁ%%!iﬁ%&he

resiliency of thahegpdrardefihed béiwedn the Whﬁ Ih anﬁin
the 1Cis to be deposited into or renoved fromthe |IC poc et§119 t he top

ends of the 1on0 Immmwmemmcm&ammmaﬁatch

rel easi ng nmechani sm
opposed ends adapted to rest on the corresponding mounting lugs

114, these flanges being formed therethrough with mounting holes
121 for receiving fasteners 117 therethrough and holes 122 for
passing locating pins therethrough. .

15 In order to prevent IC devices from shppmg out of place within
the IC carrier 116 or jumping out of the carrier, a pair of latches 123
are-attached to the IC carrier 116, as shown in Fig. 9. These latches
123 are integrally formed with the body of the carrier so as to
extend upwardly from the base of the IC pocket 119, and are

20  normally resiliently biased such that the top end pawls urged toward
each other by virtue of the resiliency of the resin material of whiéh
the carrier body is made. When the IC is to be deposited into or
removed from the IC pocket 119, the top ends of the two latches 123
are expanded away from each other by a latch releasing mechanism

25 125 disposed on opposite sides of an IC suction 124 for picking up an
IC device prior to effectuating the deposition of the IC into or
removal from the IC pocket 119. Upon the latch releasing
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125 di sposefi-o5-18§osift 3} si des [MIKMI | C suction 124 for picking up AM3/63

device prior to effectuating the deposition of the ICinto or renoval from

the I C pocket 119. Upon the latch rel easing -12- mechani sm 125 bei ng
noved out of engagenent with the latches 1 the latches will snap back-to
their normal positions where the deposited ¥™C is held in place against

di sl odgenent by the top end pawls of the latches 123. The IC carrier 116
holds an I C device in place with its Ieads or pins 118 exposed downwardly

as shown in Fig. Heechdifishe328 bé@@imbied ﬁb?éh ffeidrt With €hé paehiles( not

shown) having contacts 104A extendr ng fromthe top Surface thereof. The
exposed pins 118 dﬂ&hhellﬁtdm&wﬂlanapﬂwﬂemabmnmnhbbpomﬁmwmm

the | C socket to establi sh el ectrijcal connection between the | C device and
the socket To thi Sepegited I¢ isbeldiimplace against dislodgamenty the topiendce

down i s nounted above t 104 and is configured to push the IC

devi ce accomopdat P@‘ &fﬁ%ﬁf z§g116 from above |nto contact with the

| C socket of the test r@ga%& eh&qghﬁ E[v(;%g

connected with the tes ! ea %02[ at™ a |rre1§ ends %@%g

sockets nounted opia$dl Beegsasé@ad wxh@Mfﬁﬁ aowﬂhe&e%téth
rie

four | C devices are car i'n an array o r ows horrzontal lines) x 16

col ums (verti cal 10dnisspravidediwith andC¢ sr&ke&inohahown) Iravingl ¢ontacts 1D4A
EEZE It?re Il?: gg:v;sgc ts.are arr ed and nnuryhge%q%né,&%ee tester h 2'111]30 éﬂ
Loy un T S ?#Ivfsﬁo@“ﬁ@éﬁ%ﬁe%%%“ i e i
10 estabhsh electrical connection between the IC device and the socket.
To this end, a pusher 120 for pushing and holding an IC device down
is mounted above the tester head 104 and is configured to push the
IC device accommodated in an IC carrier 116 from above into contact
. with the IC socket of the tester head 104. S
15 . The number of IC devices which may be connected with the
tester head 104 at a time depends on the number of IC sockets
mo__tmned on the tester head 104. By way of example, where sixty-
four IC devices are carried in an array of 4 rows (horizontal lines) x
16 columms (vertical lines) on a test tray TST as shown in Fig. 11, 4 x
20 4, thatis, 16 IC sockets are arranged and mounted on the tester head
104 such that the IC devices (shown as cross-hatched) in every
fourth column in each of the rows may be tested all at once. More
specifically, in the first testing run the examination is conducted on
~ sixteen IC devices located in the first, fifth, ninth and thirteenth
25 columns in each row, the second testing run is effected on another
sixteen IC clevices Iocated in the second, sixth, tenth and fourteenth
columns in each row by shifting the test tray TST by a distance
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si xteen | Ci4td6+1968 | tcdted i n[E4OMBF i rst, fifth, ninth and thirteenfh4/63
colunns in each row, the second testing run is effected on another sixteen
| C devices located in the second, sixth, tenth and fourteenth colums in
each row by shifting the test tray TST by_1 di st ance -13- correspondi ng
to ore collum of 1C devices, and the third and fourth testing runs are
carried out in the simlar manner until all of the |IC devices are tested.
The test results are stored in a nmenory with the addresses determ ned by

the serial nunbe¢@rresponding wepescolluncof IT Heotcuspand die third!Gsd fourth
i dentification nunber affixed to the test tray TST and the nunbers assigned

to the | C pockettesting huns ave carrigd out ins the similagpmaoner auntihall ofithedd

thirty-two | C sogkefs may be upnted on the, tester heaqd 104, only t
testing runs ar r"éé'ieé a est respits\areStpre eﬂ%&@ﬁi‘?&ﬁnﬁe

fype of 1C handl A80festn Rl ratnely o7 WA8 sebial s (P@liaL HSifipets fSheCT
tray into a $ockgjy %n?ﬁ%dtﬁﬂ?é I@%Jﬁ%@?ﬁ ggigﬂbgﬁ?gﬁ%:tgﬁ to°tHe R&NY

conpleted the ICs are transferred from he.test tray

for delivery, intrayTSTuand themmbeéss assigned o thel@ pocketoin the testrayses
an I C (DUT) storage rack (or stocker) 201 for_ accommodati ng universal trays
KST | oaded with Ha3s %Mgmweama&wbgt@msmégesq&@@ raay Necker)

by cat egor i es. ortiaritpHu T testeriSad 104, Y i beved€ i sk ARidIGed o
he o or o oo PRI AP B b AR RTER Gy U 4 SR 1 1T
10 columns. :
"It is also to be noted that there is another type of IC handler in
which IC§ to be tested are transferred from the test tray into a
socket of the tester head for the test and upon the test being
completed the ICs are transferred from the socket back onto the test
15  tray for delivery, in the test chamber 102.
The IC storage section 200 comprises an IC (DUT) storage rack
(or stocker) 201 for accommodating universal trays KST loaded with
ICs being tested and a tested IC storage rack (or stocker) 202 for
accommodating universal trays KST loaded with tested ICs sorted out
20 by categories on the basis of the test results. The IC storage rack 201
an_d tested IC storage rack 202 are configured to accommodate
universal trays in the form of a stack. The universal trays KST with

ICs under test carried thereon stored in the form of a stack in the IC
storage rack 201 are transported successively from the top of the

25 stack to the loader section 300 where the ICs being tested are
transferred from the universal trays KST onto a tést tray TST on
standby in the loader section 300. | -

This Sheet Has Been Reﬂlaced

WA R



[ RECEIVED @1/1S 1@:81 1958 AT 533-0694 PAGE 15 (PRINTED PAGE 15) ]

| Cs under {495-1§98 ri Hd32 her eorff@dmr ed in the formof a stack in thé 1563
storage rack 201 are transported successively fromthe top of the stack to
the | oader section 300 where the ICs being tested are transferred fromthe
uni versal trays KST onto a test tray TST op, standby in the | oader section
300. -14- The I C storage rack 201 and fﬂ% tested | C storage rack 202,
one of which is shown in Fig. 12, nmay be of identical construction and
conprise a tray supporting frane 203 open at the top and havi ng an openi ng

at the bortom and gl RYekRheRthcl 2095 Bl pUkieIC SEITRgEtA7R, sfeDe

vertically novable thro ottomopening. In the tray supportlng frame

203 there are st@fechmm:sssmvntm@xg ARy taay he of identical construgtionand

stacked one on another which are vertically noved by the el evator A 204
acting through th:@nmwem@'gmu@mmgu m@oéwenatm@t@paam@avmsan

HLﬁiﬁééZ‘;SS LQEFM%%%&? S, 4RER Skbafyr 20% dispossa bielpld KP%?QS
| Cs

the test rest tiﬁ%ﬁ‘*??%e%%@?‘ﬁ%%%@ﬁ% Sirdughi e BofeRA’ 1 9 1©
onl'y be classifi epeniig. (A @RORFSEHPOPBAS fPAMICR03 tide d Storedatrd c! e’

but al so be subclassifred into those havi ng hi gh, nmedi um and | ow operati on

speeds anong t he sﬁpwtedialphjmhtyruf umhmsabumyrsexsrsm«bmamm
categor €5 15 upWHCH 4R VETHEALY TaaUe 6 She SRR S091ACAS Duua the
sé:rsrglnfa : fs fﬁg?g@g@wﬁ%@?% é@_ﬁ_r uni versal trays KST. For this
10 In the example illustrated in Figs. 6 and 7, eight racks STK-1,
STK-2, - - - ,STK-8 are provided as tested IC storage racks 202 so as
© be able to store tested ICs which may be sorted out into eight
categories at a maximum according to the test results. This is
because in some applications tested ICs. may not only be classified
15 .into categories of "pass article" and "failure article” imt also be
subciassiﬁed into those having high, medium and low operation
speeds among the "pass” articles and those required to be re-tested
among the "failure” articles, and others. Even if the number of
| classifiable categories is up to eight, the unloader secﬁon 400 in the
20  illustrated example is capable of accommodating only four universal
urays KST. For this reason, if there occur some among the tested ICs
which should be classified into a category other than categories
assigned to the four universal trays KST arranged in the unloader
section 400, the procedures taken are to return one of the universal
25  trays KST from the unloader section 400 to the tested IC storage
section 200 and in replacement transfer a universal tray KST for - "
storing the ICs belonging to the new additional category from the
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whi ch shoul ¢4H6-1998ssif:38d i nt AMAKBAEL egory ot her than categories as$i@ieH
to the four universal trays KST arranged in the unl oader section 400, the
procedures taken are to return one of the universal trays KST fromthe
unl oader section 400 to the tested I C storagg section 200 and in
repl acement transfer a universal tray KST Fg storing the ICs belonging to
the new addi ti onal category fromthe -15- tested |IC storage section 200
to the unl oader section 400 where those ICs are stored in the new tray.
Referring to Fig. téstedl IC Rofdgdsdtion 2005t e nhldaden sectic @00 WitereC
storage rack 201 and the tested | C storage racks 202 flor novenent over the
entire extent of tthesetlGsaye stacéd idtheamew28ayin the “direction of

2;;3:2?3‘2? ol at |h lt""kaq% 1B Biad i 58y Prpstirmaanag i it Mspesed aflove
T : . e

O e he PoSLT o0l Al FRRaBR RGN Grld Bl BGRA ¢ BuLEATRAR%(0! b !

tray transfer s”ea’iﬁo&/l@gnézxgggﬁ% N8 nitite é:&emtdﬂnevqo?tagé%aewwﬁaha 202in

form of pivotable pa r grasping a universa ay KST. The tray
transfer neans 20%hesdirevddntef arraagement of die rheks (irstive zight wclef01

wher eupon the el evator 204 is actuated to |ift the universal trays KST

st acked ib n the |ccfﬁre¢ﬁgaqf5b§tbg@§phgsappmm§h§elmﬁem§belbm1ﬁ 0%y

. ' 2 .
Cranstar meane 205, - ( ERnL3RitsREses orit ArRsplE of Hiphiononsl rebfios f¥rween
cutouts for recel ﬁ%&?@g@%%ﬁﬁ@ 703G ihk 10'56rhBe rAREIGDSthe

uni versal tray KS el ng ;
16  elevator 204 and the tray transfer means 205. The tray transfer

means 205 is provided on its bottom with grasp means in the form of

pivotable pawls 205A for grasping a universal tray KST. The tray
transfer means 205 is moved to a position over the IC storage rack
201 whereupon the elevator 204 is actuated to lift the universal

15  trays KST stacked in the IC storage rack 201, so that the uppermost
universal tray KST may be engaged and grasped by the pivotable
pawls 205A of the tray transfer means 205, (Each universal tray
KST is formed in its sides with cutouts for receiving the pivotable
pawls 205A.) '

20 | Once the uppermost universal tray KST loaded with ICs being
tested has been transferred to the tray transfer means 205, the
elevator 204 is lowered to its original position. The tray transfer
means 20S is then horizontally moved along guide means 210 to and.
stopped at a predetermined ﬁosiﬁon in the loader section 300 by

25 means of power transmission means such as chains or wires where
the tray transfer means 205 has its pivotable pawls _ZOSA release the
universal tray KST to allow it to drop into an immediately underlying

N .
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teste&cﬂvm&hégn%ﬁalngg%qqred t OfGRaMEL T Ay Yransfer means 205 the el evait8

204 is lowered to its original position. The tray transfer neans 205 is
then horizontally noved al ong gui de nmeans 210 to and stopped at a
predeterm ned position in the | oader secth%ﬁBOO by neans of power
transm ssi on neans such as chains or wires ere the tray transfer neans
205 has its pivotable paw s 205A rel ease the universal tray KST to allow it
to drop into an i mredi ately underlying -16- tray receiver 207. The tray

transfer means Zomr@ éP?O#nS%%Eaga nﬁﬁﬁ"%T’dmmy gfm@mersal

noved out of the section the power transm Ssion neans.

Then, the el evat on'aaﬂxslranmwédtmmeﬁ-dmdmmebw ouneof they loader seqticiy 300

havi ng the universal tray KST placed thereon to lift up the universal tray
KST | oaded with |esmmobydh@owrmmssma IORANS, sal tray KST is held

mgh'E%:{ﬁ)ﬁﬁéf!ﬂ?é@%f%ﬂ@““”d 1% PV Rk rrane B el ia ay
oy KST ar'e Founf Srricer T RS P RuBfersal 130 KT didRpiBrcor Bo 16t P,

wi ndow 106, so thmeUmeqraylmmadﬁmﬁhueketolmetéaedfw ehat the
condition by the pivotable pawl s 208A e“gagl ng in the cutouts of the

uni versal trays Kamvméumymwem thémveppersutfaqefacmgawmdom
ICs to be tested are )| oade mthe u tray KST throu th ndow

106 onto the test 1P ngﬂé&%e Bfl Veré@ém@&h@&m
o e Al RS S B RS
10  pivotable pawls 208A for grasping a universal tray KST are mounted
on the undersurface of the base plate 105 around the window 106,
s0 that the universal tray KST is held in the aforesaid condition by
the pivotable pawls 208A engaging in the cutouts of the universal
trays KST loaded with ICs to be tested. In this condition, the ICs to
15  be tested are loaded from the universal tray KST through the
window 106 onto the test tray TST.

The base plate 105 is also formed in the area overlying the
unloader section 400 with another two similar windows 106. In this
example, each of the windows 106 is sized to allow the upper '

20  surfaces of two juxtaposed universal trays to face the window.
Hence, the arrangement is such that tested ICs may be stored
through the two windows 106 of the unloader section 400 into four
empty universal trays.

. As shown in Fig, 13, pivotable pawls 208A for graspmg a

25 mversal tray KST are also mounted on the undersurface of the base '
plate 105 around the windows 106 of the unloader section 400, so
that universal trays KST may be grasped by the pivotable pawls

“ﬁlﬁiﬁ ] mﬂiu
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surfaces ofi4t16el98ixt &phd5ed uniMBEI trays to face the window. Hendel8/Ehe
arrangenent is such that tested I1Cs may be stored through the two w ndows
106 of the unloader section 400 into four enpty universal trays. As shown
in Fig, 13, pivotable pawms 208A for grasPL{ug a universal tray KST are al so
nount ed on the undersurface of the base p e 105 around the wi ndows 106 of
t he unl oader section 400, so that universal trays KST may be grasped by the
pivotable pawls - -17- 208A. Tested 1 Cs are sorted and stored in these

enpty uni versal tIGBA. fkred 305 HreGorted M Kopea it impty driiversal

respective trays. Although not shown in Fig, 13, as with the [ oader section

300, the unl oadenrays KSihactirding 4 the pategorids mssxgnedam respectivesrays.

associ ated el evators 204 for temporarily keegl ng (suptggrt [ am_t her eon
uni versal trays KST. Aéﬁh@uahmhmén nga} KATWith isection 300, t he

from the iﬂéagzné‘ﬁs oAt s2ERBY; 400 3 AldT brdple Rith by iRfiviels 2B 500
\llmsngg\\llve(ilgo;/\ng be t enpor ar??é acejﬁ)_n the W%cel erﬁ(angﬁbraﬁ ow the

subsequent |y st onhdreon} bm?emluayaﬂsrpcemte oneassiversal traytXST has been
particul ar tray %ut he tray transfer means 205. Indicated by the nuneral

206 in Figs. y filledytheglevaton,2Q4 is ayyech@p (Q)sunp@ﬂkﬂ;e; oray
206, enpty Eﬂi vonEleranah e ray 45 spirsed v fhs Buebroat WHSRE 106 by
the tray. transf ef;pBaesfRwie' d08S Fhdtlielle Bedtor FORTH Mo it st

16  universal tray KST is lowered from the level below the window 116
to be temporarily placed on the tray receiver, and is subsequently
stored in the tray storage position assigned to that particular tray by
the tray transfer means 205.

Indicated by the numeral 206 int Figs. 6 and 7 is an empty tray

15  storage rack (or stocker) for accommodating empty universal trays
KST. From this empty tray storage rack 206, empty universal trays
are transported to the respective windows 106 by the tray transfer
means 205 and held thereat by the associated elevators 204 to be
ready for receiving tested ICs.

20 - As discussed above with reference to Fig. 12, it has been
heretofore a common practice to manually store universal trays KST
from above the tray suppbrﬁng frame 203 down into the IC storage
rack 201 and to automatically take out universal trays KST out of the
IC storage rack 201 from above the tray supporting frame 203 and

25 transport them to the loader section 300 by the use of the transport
mechanism of the handler.

In contrast, a tendency is seen lately to employ 'a tray storage

This sp,
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reaciy or r{act-v4a3g t]@qtsed | Copfipmnd scussed above with reference tPo 197168

12, it has been heretofore a common practlce to manual |y store universal
trays KST from above the tray supporting frame 203 down into the |IC storage
rack 201 and to automatically take out universal trays KST out of the IC
storage rack 201 from above the tray suppdﬁngg frame 203 and transport
themto the | oader section 300 by the use of the transport nechani smof the
handler. In contrast, a tendency is seen lately to enploy a tray storage

-18- ; d
(bott g(r)nng alt Eg; e@m@% %]s @Q%éhp@bq% Wm%%orbaag%é?o o
opposed end edgesed (bBetorR r)tmleﬁébfm&aﬁhévssié Y-shaifed Books FK hitsined dhe

novabl e L-shaped hooks FK are pivotally nounted on the opposed end edges of

the container suck painof opposediemd edges of thefcontainers Epedificallyplse may
extend into the open e ci of the tray stora e conta| er_KAS. Wth this
construction, the"m"@g egs of themroikable L- areavefally;

bt edet er m ned n L%@tﬁ@tﬁﬁﬁ%%aﬂﬁ%ﬁéﬁ@%ﬁ%iﬁg‘ ey S pgptiR ' °

storage contai ”erh&‘iionﬁl% §oF theltie’ e&ﬁ@e%@ &%@k&tﬁfﬂ@@ﬂi’e g&ﬂréiﬁﬂ

to their original p03|t|ons these un versa trays KST are stored i

vertical stack wiofile tay storagetcomainaoKAS| ner KAS as the | ower nost

universal tray KST of the stack is supported on its bottom surface, adjacent
the opposed end edgesWithethistconstruction, the movsile ooksFK zoay be pivoigd: op

of the tray stor 3o Qe  2amiplaed}f Ot Re5heR e of nd 85 sforage
10 container KAS to permit a predetermined number of universal trays
KST to be stored in the tray storage container KAS, whereafter upon

the movable hooks FK being returned to their original positions,
these universal trays KST are stored in a vertical stack within the
&‘ay storage container KAS as the lowermost universal &ray KST of

1s  the stack is supported on its bottom surface adjacent the opposed
.end edges thereof by the movable hooks FK. Attached to the top of
the tray storage container KAS is a handle HD which may be used t

- carry the tray storage container KAS.
| The use of the tray storage container KAS constructed as

20 described above makes. it possible to store a predetermined number
of universal trays KST in the tray storage container KAS at a time
without resort to manual operation if the tray storage container KAS
with its movable hooks FK pivoted open outwardly is lowered from
above to enclose a vertical stack of universal trays KST (each loaded

25  with ICs) followed by returning the movable hooks FK to their
original positions to engage with the bottom surface of the lowermost
universal tray KST of the stack. |
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carry the t(dajs-$998r agg; gont ai nggm MMAS. The use of the tray storage dopygner
KAS constructed as descri bed above nakes it possible to store a

predet er mi ned nunber of universal trays KST in the tray storage contai ner
KAS at a tine without resort to nanual opergtion if the tray storage
container KAS with its novabl e hooks FK pi'@gt ed open outwardly is | owered
fromabove to enclose a vertical stack of universal trays KST (each | oaded
with ICs) followed by returning the novabl e hooks FK to their original

POSTt10ns o engage Vi idheltiy' itk e6EARRrHAS b thive6HBRIoN B HetePlp) 2y

KST of the stack. -19- y storage contaimer KAS in this
condition is |iftthe univérsal trayseKST maydye tEsporyediast theysaoe staregsint hey

are stored in place in the formof a stack_in the tray storage container

KAS. Wen the trJplacein the forae of a stackrinthe trayystoragegontainerskKASy Waen
| owered down to a,l ocation where th rays are to be unl oa and .at that
| ocationi the novaii&et é@%ﬁﬁ%ﬁﬁXWﬁﬁPW@%%ﬁt@y open
t he open end Lof t s A | be
omoved (111 ted JgPEsY da fR8 16606 e riv{ art 16 1 BrilbAfa, B
In this manner thgy mt\d@éﬁﬁbntﬂh@’ﬁldﬁbléﬁddﬁs@ﬁ?_el%?ivété&iﬂg?ﬂoﬁﬁﬁﬂ%&t

a stretch without resort to nmanual operation. It w t hus appr eci

that in addition campletely openthe opgn endhef tthe teayisyorage cantainer KAS &,
in a safe manner, .the_use of ,the tray storage_contai ner S con tructedaﬂal;_

described above pH&Fitheconiaingr maybe moyedi(lifted 1) todsavedhe vertc

uni oading of 11 2iaPked dhfff ab'thP YcdfRE! tn' RiBRlAeP BRE UriOlrsdtERGEY

10  may be unloaded at a desired location at a stretch without resort to
manual operation.

It will thus be appreciated that in addition to transporting trays,
whether empty or loaded with ICs, in a safe mariner, the use of the
tray storage container KAS constructed as described above provides

15  the advantage of providing for loading and unloading of trays ata
time without resort to manual operation, thereby greatly facilitating
the operations of loading and unloading trays.

' However, the u'ay storage container KAS as illustrated in Fig. 14
has the disadvantage that it cannot be directly installed in the

20  conventional IC testing apparatus (specifically the handler)as
described above with reference to Figs. 6-12, since such tray storage
container is configured to store and take out trays through the

bottom side.

25  SUUMMARY OF THE INVENTION
It is an object of the present invention to provide a
semiconductor device tray removing apparatus which is capable of

This Sheet Has Been Relilaced
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t he oper at ij¢ns-py9g! oaghispg and mwmiudadi ng trays. However, the tray stPpo}i§e
contatner KAS as illustrated in Fig. 14 has the disadvantage that it cannot

be directly installed in the conventional |IC testing apparatus
(specifically the handl er)as described abo §_vvith reference to Figs. 6-12,
since such tray storage container is conf i’é red to store and take out trays
t hrough the bottom side. SUVWWARY OF THE INVENTION It is an object of the
present invention to provide a sem conductor device tray renpving apparatus

whi ch is capabl eg@oﬁ%&‘affﬁ%e@v&f@!@nﬁé@&&ﬂdﬁﬂ&eﬁ%ib 5k gdsted from

devices to be te a‘tray storage container open only at its bottom
and del i vering t hg t4ystorapeicmainandpen Unlsem its bottomand delivering the is

anot her object of the present invention to provide a 'senm conductor device
tray storing appatrayssovdsemicendugtar dedfedestingmppasaiusoaded with tested

sen conduct or devi ces, successi vel .y one one intp a tray stora cont ai ner
open only at its bot tJ§is @Q@;ﬁﬂi‘?‘ée@b"% %PEFS%%H&Y%'%OQ{HQ mggﬁta

invention, a semgone nr j ' ' ' whi ch
compri Sos. 2 r oy RRRHdcE eiic il SEIFRMG b IRRRAS Wilichi1s RaaHiE 6ENT
a tray storage cogtopidiftradRFloadied Wetlh éésted semticopidwiitor evitesuctessivelynd

edges of the open bottomw th novabl e hooks, said tray storage container
bei ng capabl e of en@by ohednto artrdytstoragedontaiter apen onlys at itschedonre on
another in the formof a sfack by _sai'd nobvabl e hooks being placed in their

engaged position, eachceordingdofirshaspeds ohthe presertmveaiRides to be
: semiconductor device tray removing apparatus is provided which

5

(9%

106  comprises: a tray storage container supporting section for resting
thereon a fray storage container open at the bottom thereof and
provided on the end edges of the open bottom with movable Ihooks,
said tray storage container being capable of supporting a

_ predetermined nuxixber of trays stacked one on another in the form

15  of a stack by said movable hooks being placed in their engaged
position, each tray being loaded with semiconductor devices to be
tested; elevator means disposed below said tray storage container
supporting section and adapted to receive said stacked trays
discharged from said tray storage container by said movable hooks

20  being placed into their non-engaged position and to move said
stacked trays or any one or more trays received thereon vértically;
first engagement hook means movable betwéen an engaged position
in which said first engagement hook means is in engagement with
any one or more trays as the trays, placed on said elevator means,

25  move vertically and a non-engaged position in which said first
engagement hook means is not in engagement with any one or more
trays; second engagement hook means disposed at an elevation lower

Rep}
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tested; el edlatibripank): 80 sposediib¥ilow said tray storage container P 22/63
supporting section and adapted to receive said stacked trays di scharged
fromsaid tray storage contai ner by said novabl e hooks being placed into
t heir non-engaged position and to nove sai G4stacked trays or any one or
nore trays received thereon vertically; first engagenent hook nmeans novabl e
bet ween an engaged position in which said first engagenent hook neans is in
engagenment with any one or nore trays as the trays, placed on said el evator
neans, nove verti gedh yaihirst efgagesraachook nieans by aklistancei cbriespanding
engagenent hook means is not in engagenment wth a one or nore trays;
second engagenent thovk thickgess ebthe tray, and shoval a)hemmanengagedhan

fﬁ: gkalegztosn?ﬁgeneg%tp k}g%v;naﬁﬁ b& a di Etance corre p0@d| nigc to. Qne B, -
d d
rays as the trayShEgpeRat WRERey el of SROHEHRY)s %%92& @xa"&ﬁﬁ%ﬂ?&%‘fa&d

non- engaged pgsi t aRzitor Hikshs, SRV Pusitien Aiwhith

apadRn-Bapiese
engagement with any one or more trays; control means pefforming, in a

predet er m ned seqsaid-secandtengagenientitesck ngeand ismot iy engagemerst with any

engagenent hook nmeans to sai d engaged £05|t|on | owering said el evator
means to engage tﬁ@ﬂmﬁamm meaguap eeformings in aspeedetermingd

ELFéaéfécEEfS”E ré“yé?%\?%é%’&bﬁs g B gERion 4 nRvRs et RSt ERéaRdRRaIY hook
gg(ra][ Zzzleogf Ot her: gﬁbéér%szt one %%e traysé\r/%ﬂPe I n ﬁ s condi t}[grrP

moving said torst engagethelowernkosmarne of 8aid stacked trays rested on said

_elevator means with said first engagement hook means to thereby
support said stacked trays by said first engagement hook means, the
control operation of bringing said elevator means into abutment
against the bottom surface of the lowermost one of said stacked trays

15 while in this condition moving said first engagement hook means to
said non-engaged position and moving said second engagement hook
means to s_aid engaged position, the control operation of lowering
said elevator means to engage the lowermost one of said stacked
trays with said second engagement hook means to thereby support

20 said stacked trays by said second engagement hook meauns, the
control operation, in the condition described just above, of moving
said first engagement hook means to said engaged position so as to
engage with the second lowermost one of said stacked trays while
moving said second engagement hook means to said non—engiged

25  position, and the control operation, in the condition described just
above, of lowering said elevator means to lower only the lowermost
one of said stacked trays; and transfer means for reéeiving said one

T
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sai d non- enddgthd!P8si 10 and nEMMIMMY sai d second engagenent hook medn§3/f6®
sai d engaged position, the-control operation of l'owering said el evator
means to engage the | owernost one of said stacked trays with said second
engagenent hook neans to thereby support sq%ﬂ_stacked trays .by sai d-second
engagenent hook neans, thé control operatioff;, in the condition described
just above, of noving said first engagenment hook nmeans to sai d engaged._
position so as to engage with the second | owernost one of said stacked
trays while novi narag lbwaedth aisrdteninedposEaos By said dlevator mgepssiand
position, and the control operation, in the condition?escribed just above,

of lowering said edeliveringnsaidsonetiayito acengiconductordevice testing appanatus.
|tm§kﬁi typt gﬁﬂt er ﬂ@iéﬁ%’f&%&éﬁ&%&é&%ﬁ@%@ %G?é%&’eéﬁg%?ﬁnﬁﬂ;
enbodi ment , Yai d ?‘?‘3‘2@@%‘9@@5 %@éﬁé’&ﬁ@ﬁﬂ%ﬁﬁ?ﬁﬁéﬁiﬂﬁ& wance

Ty ComDri se B pal e O bl Mo Lab oo i A, "
different directi dmtegrally joimedopivothble pawiswxtending irs diffecentdéréctions

position when the other paw is in_said non-engaged position and_are

pi vot abl S abOlﬁlt ?rﬁl&h gzawaeﬁéaiag)qylé{sﬁédmmdeﬁ:tgagmmofﬁ@mwm thet hed
:sr de sﬁPg aces ¢ ﬁer‘i‘g\'ﬂq’vﬁ‘ﬁy?sei‘i#@%ﬁaﬁ‘éﬁ%%ﬁ%ﬁﬁ%ﬁﬁﬁ%%ﬁe
Irst and secon %Wﬁ&ﬁﬁ% en%ﬂa?{yﬁ&ﬂf‘tﬁé?iﬁﬁ@% d'¢ayPand
a

downwardl y. The aforesaid control s control’s: upon sald tray stofage
10 each of said trays is generally rectangular and formed in opposed

side surfaces thereof with recesses adapted to be engageable with

said first and second engagement hook means, each of said recesses
being open downwardly.
The aforesaid control means controls: upon said tray storage
15  container being rested on said tray storage container supporting
section, to move said first engagement hook means to said engaged
position and to move said elevator means upwardly into abutment
agakmtthetwmunnsuﬂ%cecfthe10Wennostonecfsakis&¢ked
trays; upon said elevator means receiving said stacked trays as they
20 are discharged from said tray storage container while said elevator
means_is still in abutment against the bottom surface of the
lowermost one of said stacked trays, to lower said elevator means to
engage the lowermost one of said stacked trays with said first
engagement hook means to thereby support said stacked trays by
25 said first engagement hook means; then to bring said elevator means |
into abutment against the bottom surface of the lowermost one of
- said stacked trays, and with said elevator means mammmed in |

This Sheet Has Been
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cont ai ner DPhilhel96@st Hd4bn sai AHIMBY storage contai ner supporting sBdM/in,
to nove said first engagenent hook neans to said engaged position and to
nove said el evator means upwardly into abutment against the bottom surface
of the | owernost one of said stacked trays,,upon said el evator neans
receiving said stacked trays as they are d?%‘charged fromsaid tray storage
container while said elevator neans is still in abutnent against the bottom
surface of the Iovverm)st one of said stacked trays, to |ower said el evator
means to engage tgpiy §g§h stEifae
engagenent hook neans to esggﬁgﬁé)%tgé?psal d g?%c%d t?fgﬁgﬁgl fi rst
engagenent hook rtumismédxmtdsaxhtnog—emgatedposﬂﬁmnandmuhemmmumto
agai nst the bottom surface of the | owernost one of said stacked trays, and
with said el evat SRONE mm@.amgement hggkmsanmtsae@medmos@mm

posi (i o and at - ihenctaiower, SERRARTERb: eI TBYE el boRemmiiiEm one
cor T esponai g o RGRIRHS E@fﬂneeéQ ud P el R EME R M b3 BatkeR

sai d stacked traypays withadaid $ee6nd cinpement hooRkmeRAS toltherBY eA%port

support said stacked trays by said second engagenent hook neans mhlle

mai nt ai ni ng sai d saidstackeditrays by salid isecondengagementhookimeans while of

t he | ower nost one of said s ed trays, then tp nove sai flrst en ement
hook means to safBaEHGIROE fﬁ'}gf MEARHILARYSRICR S 99883

moans Lo sai g ﬁErﬁqga%?,éﬁ%%?ﬁ#?&%%%ﬁ%ﬁ#ﬂﬁ%?ﬁ% RO 250G s

tray by sai geel efitstlengagement hook means to said engaged position 5o as to

(

engage with the second lowermost one of said stacked trays and to
move said second engagement hook means to said non-engaged
position to thereby support the lowermost one tray by said elevator |
means; and then to lower said elevator means to lower only the
1s  lowermost one of said stacked trays to a predetermined position.
According to a second aspect of the present invention, a
semiconductor device tray storing apparatus is provided which
comprises: a tray storage container supporting section for resting
thereon a tray storage container open at the bottom thereof and
20 provided on the end edges of the open bottom with movable hooks,
said tray storage container being capable of supporting a
 predetermined number of trays stacked one on another in the form
of a stack by said movable hooks being placed in their engaged
position, each tray being loaded with tested semiconductor devices;
15 elevator means disposed below said tray storage container’
supporting section and adapted to receive a tray delivered by
transfer means of a semiconductor device testing apparatus, said

This Sheet 1,
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means; and 04451098 | oMed? sai d @WPMEE or neans to |lower only the | oweP.rdh463
one of said stacked trays to a predeterm ned position. According to a
second aspect of the present invention, a sem conductor device tray storing
apparatus is provided which conprises: a tray storage contai ner supporting
section for resting thereon a tray storage*@ tai ner open at the bottom
t hereof and provided on the end edges of the open bottomw th novabl e
hooks, said tray storage contai ner being capable of supporting a

predet erm ned nu QRnfd | 0

by sai d novabl e %@’%@%ﬁ%ﬂ%ﬁr enggggg%%ﬂfl%ﬁ?’ %ggﬁhterﬁa?w
being | oaded wi th gragheth seceasdnly! firstlenpagemenithaiiomemmmoiablesed
bel ow said tray storage container Supporting section and adapted to receive
a tray delivered Hyetwear anremgaged positiorein whidhcsaid firstiengagesnenghook
apparatus, said -24- tray being | oaded with tested sem condugt or

devi ces, and then Wﬂﬁﬂ%&?@@%%&%%ﬂyﬁ&ﬁlamgﬂgﬁﬁipm
means novabl e bet e | 1. ' ' Ld fi.r t
ook moane i s 3 n CHERAR AR MaB08 bbbrdly iid f ok srigegdh OB

el evator means, MyRicH!RAA fir¥t 8figa tHEAORLRASIs hOFiH Enghgementiwith
first engagenent hook neans I's no n engagenent wth said tray,; second
engagenent hook nesaid ttaypsecohdiengagementihook magirey dispasedad v ielevation
engagenent hook neans by a di stance correspongli ng_to one thickness of the

tray, and novabl e ek jernen dnt asdistance

cai'd ol evator  meartorRImeding i o5 CekiesioTt i s sl moeitie Pofveen 4

said second ;4  engaged position in which said second engagement hook means is in
engagement with a tray as said tray, placed on said elevator means,

. moves upwardly and a non-engaged position in which said second
engagement hook means is not in engagement with said tray; and
control means performing, in a predetermined sequence, the first

15  control operation of moving said first engagement hook means to
said non-engaged position, raising said elevator means to lift the tray
placed on said elevator means up to the elevation of said second
‘engagement hook means and then moving said second engagement
hook means to said engaged position to engage with said tray placed

20 on said elevator means to thereby support said tray by said second
engagement hook means, the second control operation of raising said
elevator means carrying the next succeeding tray thereon into
abutment against the bottom smfacé of the preceding tray supported
by said second engagement hook means while in this condition

25 - moving said first engagement hook means to said engaged position to
engage with the lower succeeding tray and moving said second

engagement hook means to said non-engaged position, the third
This Sheet Has Bee;
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engagenent Mool I%and: 4% not EMOMMgagenent with said tray; and conf.r26/63
nmeans perfornlng I n a predeterm ned sequence, the first control operation
of noving said first engagenent hook means to said non-engaged position,
raising said elevator neans to lift the ty pl aced on said el evator mneans
up to the elevation of said second engagenent hook nmeans and t hen novi ng
sai d second engagenent hook nmeans to said engaged position to engage with
said tray placed on said eIevator means to thereby support said tray by

sai d second engagefiawl opRe: Eiﬁméfmn%&ﬁoﬂdimm justeabeoverofofaisinigsi ng

sai d el evator neans carry| ng the next succeeding tray thereon into abutnent

agai nst the bot t saidselevator gheans byra distangetcosyespopdingto onedhi

engagenent hook ans while in thls ondltlon novi ng sai d, first eng nent
ook means to_sathe Sruhgud meng seid SR FheRRemenE BoGlkamedns

poe) thon, the theR rgggé&‘i%@@t@ Q??%F@% 5P 8@%?@"0@%%@8%

just above, of rgheisthcierl £Hpisaid seaoadien, O heokaneaagoand thet 0
one thickness of the tray and novi ng said second engagenent hook means t o

sai d engaged posifourth cantroljeperatioh ofauiponsaid secendtand ithirsbeontnobort t he
stacked trays by said_ secgnd engagenent hgok neans, and the fourt control
operation of., up@ﬁ%‘ﬂ@%g@éﬂa rspeated uatdahpredetgrmpined, number of teaks:

ol evat or Predet et LS A UR, %eeéwygnééfgsi%&ép%sﬁgﬁn%”m%%?fﬁeﬁgéva#ﬁ%&
(S:gln'?rf)lr ang? g[ ?gn %ﬁgsm gﬁjcont ro?&ikans [ :hél u es m)v g sal f é%%ﬁ&er'
engagenent heook In one preferred embodiment, said first control operation by
said controt meané includes moving said first engagement hook
_ means to said non-engaged position, raising said elevator means to
lift the tray placed on said elevator means up to the elevation of said
first engagement hook means and then moving said first engagement
.15 hook means to said engaged position to engage with said tray placed
on said elevator means to thereby support said tray by said first
engagement hook means, and in this condition, further raising said
elevator means by a distance corresponding to one thickness of the
tray and then moving said second engagement hook means to said
20  engaged position to engage with said tray placed on said elevator
means to thereby support said tray by said second engagement hook
means.
Said first and second engagement hook means disposed at
elevations different by a distance corresponding to one thickness of
25  the tray comprise a pair of integrally joined pivotable pawls _
extending in different directions such that one of said pawls is in said
-engaged position when the other pawl is in said non;engaged
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means to sdi4dd¥d8enddgdd posi IWEMIE r ai si ng sai d el evator neans to Ri2F£63t he
tray placed on said el evator nmeans up to the el evation of said first
engagenent hook neans and then noving said first engagenent hook neans to
sai d engaged position to engage with said y placed on said el evator
nmeans to thereby support said tray by sai 1 rst engagenment hook means, and
in this condition, further raising said el evator neans by a distance
corresponding to one thickness of the tray and then noving said second

engagenent hook npasitidiPadd srecpiaaaBleabouiah fviscngecsectingperpendicuiarly
pl aced on said el evator neans to thereby support saidytray by salid second
engagenment hook nwitls thepldneioftheatray; andheadn gf said traysisgemerallyii sposed

?F a)e/l g\(;?rt)lrfgz gl Lf er ent %’féﬁa t anc correspandlgggwﬁ%#)ne !t hi CEQ}@E of the
posi £1 on @%ﬁ&?@?ﬁéﬁgW@%@%mgﬁﬁgﬁb‘ﬁﬂfﬁ%%?% and
the Tray. -and® cachngRéemert RONCIaR MCAXMONA falelied beldioplh DM °

opposed si de surf dosmwhedlyof with recesses adapted to be engageable with

said first and second engagenment hook neans, each of said recesses bein
open downwar dl y. Wthwiﬁg nsieuction of thn@mmnnvemaﬁmmgm.tgg

tsgm't rcfnleljrctsz)r azg\e/ﬁﬁgggér I bﬁ%ﬁ?@éﬁngaﬁg&% ?YQ éfj}%ﬁ%‘fl\é\ﬂfﬁ’%‘ﬁcont ai ner
open only at its RaniCERARNRUSHCETH B tdted Y Stbred in a tray storage
10  container open only at its bottom may be automatically removed
from the tray storage container to deliver the universal trays to the
loader section of the semiconductor device testing apparatus.
With the construction of the present invention according to the
second aspect described above, universal trays loaded with tested
1s  semiconductor devices may be received successively one by one and
stacked one on another, and then the thus stacked trays may be
stored into a tray storage container which is accessible through its
bottom for storing and removing trays.
It is thus to be appreciated that the present invention provides
20 the advantage of allowing for automation of all of the operations
including the operation of delivering semiconductor devices to be
tested to a semiconductor device testing apparatus and the operation
of storing tested semiconductor devices, even if a tray storage
container accessible through its bottom for storing and removing
25  trays is used.

BRIEF DESCRIPTION OF THE DRAWINGS
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fromthe t#Mayi-40%8 agld:45ont ai nERMBE del i ver the universal trays to RB138/63
| oader section of the sem conductor device testing apparatus. Wth the
construction of the present invention.according to the second aspect
descri bed above, universal trays | oaded w ﬁ?h test ed sem conductor devices
may be received successively one by one and stacked one on anot her, and
then the thus stacked trays nmay be stored into a tray storage contalner
which is accessible through its bottomfor storing and renoving trays. It

is thus to be apprecFigt adistdsthéimatier sidlentiew fitustratingr the denfighrathom oftage
of allowing for automation of all of the operations }ncluding the operation
of delivering seﬁanmtoﬁdw semiconductarsdevicedray wemeoving apparauis ce
testing apparatus and.the gperation qf storing tested sem conductor

devi ces, even i fagQ §Pd£§ﬁ€“%ﬁﬁﬂépﬁ essible through its bottom for

stori ng and oo sorbme® 4 PetSErerE i iR R oA S s,
enbodi ment of t hariRih ﬁgﬁdt@t&rm@mdﬂwwaa amﬂtﬁsto

t he present |nvent|on lg. 2 1s a perspective view illustr
configuration ofshbuuphxﬁqyﬁal parts of t he sem conduct or device tray

renovi ng apparatus s in Fig. 3 is a_ plan V|em/|IIustrat|ng t he
operation of the prlg’&\i\g Véﬁwt IStERERS the eReraticn of the Brincipdli ng

apparatus shown La.f gr gia s@tﬁcondﬁéto‘} SEPRTAhG (RSP AbpaPRtus HE¥%m in

il lustrating one
Fig. 1; _

10 Fig. 4 is a schematic cross-sectional view illustrating one
example of the practical use of the semiconductor device tray
removing apparatus shown in Fig. 1;

Fig. S is a schematic cross-sectional view taken from the left side
of the semiconductor device tray removing apparatus shown in Fig. 4

15  illustrating the apparatus having the tray storage container removed

therefrom; '

Fig. 6 is a schematic plan view of an example of the prior art IC
testing apparatus with the chamber section shown in a perspective-
like view; '

20 Fig. 7 is a schematic perspective view of the IC testing apparatus
shown in Fig. 6;

Fig. 8 is an exploded perspective view iilusu'aﬁng an example of
the test tray for use with the IC testing apparatus shown in Figs. 6
and 7; |

25 Fig.9isa schematic perspective view illustrating how an IC is
stored in the test tray shown in Fig. 8;

Fig 10 is an enlarged cross-sectional view illus&aﬁng the
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exanmpl e of (4HE-1596ct 1046 use JdEMIWAE sem conductor device tray renoy Hy63 .
apparatus shown in Fig. 1; Fig. 5is a schematic cross-sectional view taken
fromthe left side of the sem conductor device tray renoving apparatus
shown in Fig. 4 illustrating the apparatus %@ving the tray storage
contai ner renoved therefrom Fig. 6 is a §% ematic plan view of an exanple
of the prior art IC testing apparatus with the chanber section shown in a
perspective- like view, Fig. 7 is a schematic perspective view of the IC

testing apparat umahaer thfwhich e I€vthdér testatored indhe et tray shownirew
Il lustrating an exanple of the test tray for use with the IC testing

appar at us shown HigF8 ds in@lectrrical congactowith the tastextheadser specti ve view

illustrating howan |Cis stored in the test tray shown in Eiqg., 8. Ei 10
is an enlarged cr ossh&cfléﬁélp WﬂWP“‘éF%ﬂ%&%éequenﬁﬂm the ICs

el eotrical  cont kot i Ikl AgCliheed W eBfBE 010 ) 0T
|l ustrating 4 he seqpggoe g W beflo bEsicRlvidwallSBatighar ©

subjected to testing; Fig. 12 IS an ex perspective view Tl lustrating

t he constructi on consaruction of agiC storageratk esaadstad IC stoxpge radck for usee
with the IC testing apparatus; Fig. 13 is a schematic plan view-
illustrating one w&hn&eel%ﬁesMgmw on of the tray transfer means

used with the prior g4 {£is a schematic plan view illustrating one example of the
' construction of the tray transfer means used with the prior artIC
10 testing apparatus; and ' |
Fig. 14 is a cross-sectional view illustrating one example of the
construction of the tray storage container.

15 The embodiment of the present invention will be described in
details with reference to Figs. 1 to 5.
Fig. 1 is a side view illustrating the positional relation between
the prior art IC testing apparatus already discussed with reference to
Figs. 6 and 7 and an embodiment of the semiconductor device tray
20  removing apparatus according to the present invention (IC tray
removing apparatus in this embodiment), and only the handler HNDR
of the IC testing apparatus is shown.
The IC tray removing apparatus in this embodiment is disposed
in juxtaposition with the handler HNDR of the IC testing apparatus
25 such that it may perform the operation of delivering the universal
trays KST as removed from a tray storage container KAS successively
one by one to the handler HNDR. It should be noted here that
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testing ap¥att b dfedii g. 1AMl cross-sectional view illustratfdd/6dne
exanpl e of the construction of the tray storage container. The enbodi nent
of the present invention will be described in details with reference to
Figs. 1 to5 Fig. 1is a side viewilluspgating the positional relation
between the prior art I1C testing apparatus already di scussed with reference
to Figs. 6 and 7 and an enbodi nent of the sem conductor device tray-
removi ng apparatus according to the present invention (IC tray renoving
appar atus in t hi aithotghimetshownrkireih ythe semiconductextievice thay IStofiagt i ng
apparatus is shown. The IC tray renpving apparatus . ih &El s enbodi nent is
di sposed in j uxtapBaratusaccording to fag presenpiventondIc &ray sterig8appar at us

KST as remved | FORMARWHER RS Hinfindliod Y8tk et resilay éﬁ@%ﬁ%ﬁi to
own

L
the handl er HNDR;éaeéﬁigg;{rﬁ 158488 MithRSted 1€ 95 Reivaed froph th

herein, the sem con evice tray storing apparatus according to the

present invesnti ohafdiert HNDR oD the {C appdngtapparatus shesvn in &gy 1iand storing h
the IC testing apparatus) receiving trays KST |oaded with tested |ICs_as
del i vered from tte teays successivaly anebyone intng tsay storage cortainenkKASy. 1

and storing the trays, successivel ne,by one into a tray.storage container
KAS. First, referri ngh'ﬂar oring %fﬁggéné?%geeﬁf@t?n“ %&D%QP% of
the IC tray renoy | t F&Bw b8fin
present inventi o#%ﬁwmﬁg% ??%i%g?r ated | %regé/br ermS?Flg
apparatus 10 congf tlsepreséat ivention iwill Adow be deseribed. The illustrated IC
1¢  tray removing apparatus 10 comprises a housing having on the top
thereof an IC tray storage container supporting section 11 which is

adapted to support thereon a tray storage container KAS containing a
predetermined number of universal trays KST stacked one on
-another, each universal tray KST being loaded with ICs.to be tested.
15  Upon the tray storage container KAS being rested on the tray storage
container supporting section 11,.an elevator 14 disposed below the
tray storage container supporting section 11 is moved upwardly until
the pedestal mounted on the upper end of the elevator passes the
space betweén the movable hooks FK (see Fig. 14) mounted on the
20  opposed end edges of the tray storage container KAS and comes into
abutment against the bottom surface of the lowermost universal tray
KST of the stack, In this condition, the movable hooks FK on the end
- edges of the tray storage container KAS are pivoted open outwardly
~ to completely open the open end of the container KAS to allow the
25 universal trays KST contained in the form of a stack therein to be
‘transferred onto the pedestal of the elevator 14,
The stacked universal trays KST are lowered by the downward .
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t hereof an(4G5t198§ si®48ge corfi@iMmer supporting section 11 which i< 8g§pted .
to support thereon a tray storage contai ner KAS containing a predeterm ned
nunber of universal trays KST stacked one on another, each universal tray
KST being | oaded with ICs to be tested. Upgg.the tray storage contai ner KAS
being rested on the tray storage container supporting section 11, an
el evator 14 disposed below'the tray storage contai ner supporting section 11
is nmoved upwardly until the pedestal nmounted on the upper end of the
el evat or passes tmevement ofthe elevatornbd avlapredéterminedepositign where the

Comos it 6 abut nORPREGRSHORIVATSBLETA KO GLihe STAiS CARABSFLLY WAL or sal
cdges of the [‘?aié@é%aéént&@Aﬁ%ﬁtﬂﬁé&%ﬁ%@%@%@p@ﬁﬁtﬁwﬁ&d

conpl etel y open téedPelovii ? qf4t¥te 1318k ik sal

trays KST contained in the ftormof a stack therein to e trans erred onto

the pedestal of tdlevatamddds fidthdhmoved downytheeuatversahyraysSKSTrwould be
| owered by the downward -~ -30- novement of the elevator 14 to a

pr edet er m ned possupmmdapeplme whilertheyt are stanked one op aother bydhet ack
I s engaged by first enga 12A di sposed in the path of vertica
novenent s of ttma%ﬂgﬁﬁéhﬁhﬁﬁﬁ Qf‘gﬁthus to be understood that even if the
el evator 14 is furth

supported in place whi ey are s% oﬁ@nﬁto#ﬁergﬁd%ﬁgngagemnt
hooks 12A. The stwmhmmmgrcnés kuw&smwmgmm@mm&@m

t he remai ni ng ones succeSS|veI starting w th the | owernost tray

10 and taken out of the container by the cooperative operation of the
first engagement hooks 12A supporting the stack of universal trays
and second engagement hooks 12B which will be described below
with reference to Fig. 2. One universal tray KST-removed in this
manner is lowered by the elevator 14 to a predetermined position

15  where it is rested on a tray carrier 18 which will be described below
with reference to Fig. 4. The tray carrier 18 transports the universal
tray KST carried thereon to the handler HNDR of the I_C testing
apparatus. The universal tray KST delivered to the handler HNDR is
then placed on the pedestal on the upper end of the elevator 204 and

20 lifted by the upward movement of the elevator 204 to be transferred
onto the &ay transfer meahs 205 described hereinabove with

" reference to Fig. 13. The tray transfer means 205 supports the

transferred universal tray KST by the pivotable pawis 205A
mounted on its bottom surface, and delivers the univérsal tray KST

25  to the loader section 300 in the manner as described above with
reference 1o Fig. 13. | .

The construction and operation of the various parts of the IC
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and ta en oujs-0§-199% cgrd@i ner cooperative operatlon of the fp 39§43
engagenment” ‘hooks 12A supporting the stack of universal trays and secon
engagenment hooks 12B which will be described below with reference to Fig.

2. One universal tray KST renoved in this mraﬁ;er is |owered by the el evator
14 to a predeternined position where it is ted on a tray carrier 18
which wll be described belowwth reference to Fig. 4. The tray carrier 18
transports the universal tray KST carried thereon to the handl er HNDR of

the 1C testing app %:a%a r

HNDR i s then pl ace?%h e pegta;,t%dal nk %p@?lgnd OP ﬁﬁws?tg\gtcgr 20%
and lifted by the mnglwmhmenﬁe tchpigsLvasu 204 to be transferred
onto the tray transfer neans 205 descri bed herei nabove with reference to
Fig. 13. The tray tran¥ig2 isaschenmuaipeospective viewkowrtheostacked uaiversal
tray KST by the pivotab awl s 205A nounted on ts bott om syrface, and
del i vers the uni veltSays mmtﬁao E eRFMANINEONRS ner as

of "Che.var | ous Spar %@é&%@”@a&ﬁn@s@ﬁ@aﬁ%ﬁ@% iy LA CopERka e

Fig. 1 will now bejReafibResk e fesebhgapbientHASIANERAl Sadisétond dripdgement

Fig. 2 is a schematic perspective view how the stacked universal trays KST
are separated one [hooksel2B dispdsed intheipathofeeertitalameovenientstafi theng wi t h
t he | owernost tray t he cooperative operation of the first engagenent
hooks 12A and secofd¥¥@fgenment hooks 12B di sposed in the path of vertical

movenents of the el evahgly grsr engagement hooks 12A and the second engagement
1e  hooks 12B in this example comprise pawls spaced vertically from
each other by a distance corresponding to one thickneés of the tray
KST and extending in different directions (in directions different by
90’ in the illustrated examplé) and are integrally connected together.
That is, the two hooks 12A and 12B are pivoted in unison.. In the
1s  llustrated example, the first engagement hooks 12A lies higher than
the second engagement hooks 12B by one thickness of the tray while
the second engagement hooks 12B is ahead of the first engagement
hooks 12A by.90° in the clockwise direction. Each of the universal
trays KST is formed in each of the opposite major side surfaces
20 thereof with two notches 13 spaced apart from each other by a
predetermined distance. The first engagement hooks 12A and the
second engagement hooks 12B are pivotally mounted and adapted to
be rotated by 90° clockwise and counterclockwise by means of a
lever 15 formed integrally with the two hooks 12A and 12B. It
25  should be understood that the second engagement hooks 12B may be
' behind the first engagement hooks 12A by 90° in the clockwise
direction.

1| 177 .
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The first, dMgﬁbé%Bnt1hdmks 12AKMNMIt he second engagenent hooks 128!19$%B|s
exanpl'e conprise paw s spaced vertically fronleach ot her by a distance
corresponding to one thickness of the tray KST and extending in different
directions (in directions different by 90[5& in the illustrated exanpl e)
and are integrally connected together. That the two hooks 12A and 12B
are pivoted in unison. In the illustrated exanple, the first engagenent
hooks 12A lies higher than the second engagenent hooks 12B by one thickness

of the tray while th oigéfe(fi Fifode ghivdiaal ikFpy KST
engagement hooks 12A by Bgi err t e c?gg%ﬁ W se |r?ect|on ‘Each of tir?;
uni versal trays Kﬁﬁhidamnrwcaﬂedadmpiy "they"chersinbeélow] unlessirequired} is

thereof with two notches 13 spaced apart from each gther by a predeter ned
di stance. The fi rmmgegamﬁamsmonmdowe@wéo@gamvm

and count e ol ackuPa kS TaRadkaaf Bhete afiotier & Elabeiie, g Tohefad T
128 may e behi nd Phe @”%ngagem? N e A i e

cl ockui se dir ect | engagemedit hdsks 10A ¥ dimuisedapiovel. I thivéritepla el  he

universal tray KST be called sinply "tray" herelnbelom/ unl ess
required) is in tan‘angemeﬁtis mdmhabﬂmenmgvdmad\mwsmm:ﬂeammtamedm
uni versal trays K t acke on anot her are Iovvere he Iovver nost

uni versal tray KS %? E

T aueh that the BRPVIAZA" %%W%ﬁ%%&?w“ éﬁ@a@é‘%ﬁq%

10 12A and the second engagement hooks 12B are initially in the
position shown in Fig, 2 (it is noted in this example that each of the

first engagement hooks 12A is in engagement with the notches 13 of
the lowermost universal tray KST of the stack). However, it will be
apparent to those skilled in the art that in the initial condition both
15  of the first engagement hooks 12A and the second engagement hooks -
12B are out of engagement with any ofj fhe trays so that rotation (90
* in a clockwise direction, for example) of the hooks may bring the
ﬁrs_t engagement hooks 12A into engagement with the tray.
Fig. 3 illustrates one example of the arrangement in which the
20  first engagement hooks 12A and the second engagement hooks 12B
are rotated by 90° reciprocally or in an oscillatory manner in
clockwise and counterclockwise directions. As described above, the
" first engagement hooks 12A and the second engagement hooks 12B
are formed integrally with each other and the lever 15 is joined
25  integrally with and extends from these hooks. As two of the levers
15 are formed in each of the opposed major sides of the tray, a pair
of genérally L-shaped operating bars 16 mirror-imaged with respect
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t he formof oq;qgcwgarew;,lgpporte Wmi our of the first engagement hooRs34Y8A.
Specifically in this exanple, the first engagenent hooks 12A and the second
engagenment hooks 12B are initially in the position shown in Fig, 2 (it is
noted in this exanple that each of the firsg, engagenent hooks 12A is in
engagenment wth the notches 13 of the | owerMdst universal tray KST of the
stack). However, it Wwll be apparent to those skilled in the art that in
the initial condition both of the first engagenent hooks 12A and the second

engagenent hooks Yars
rotation (90 [err]]t%Fenféath ocC WI se Wﬂﬁg}a@g%fgﬁée%@fgﬁ@he h%(’)‘ks rra);
bring the first enflapngre és?dtﬁv&ﬁaajﬁfmmm@mw Thet tweo levers Ebgre3

il lustrates one exanple of the arrangénent in which the first engagenent

hooks 12A and t he intexoohnecteddne cortesponding anecof thepair bf operating bars 16
i reotions. Ae. destd Pk 1QvaESi 15 Spa e, Sonk raneguely OBRaedl Diele*
Pocond naaoeien: JBARKAIAR BiGy LARRE dr HhEUAKf dhdARAr Bafl 1Y 9B e

the levers 15 are majoesides e pfay.18 Sipibesramidexantse, the hffangérent

pair of generally L-Shaped operating bars 16 mrror-inmged Wi th respect

-33- to each ot her:sauehdﬂxat(ﬂmlpamd)foberamngbarbég’sane driivet by adinearddlriye

along the respective major sides of the tray. The two | evers 15 are
i nt er connect ed by @&ﬂﬂés% W%ﬂ@lﬁﬂmﬁér &Oﬁth‘é@#‘ﬁtmﬁyeﬁaﬁlgngd’h@o

movenents of the. ASVPECRVATEAIRT SULB-o6 0N At RG Chebet A iy St b e
tray. In the iq | USha{Brs1oAidiBbEond Ehgige@Rt RBbKs 124, 12B.

In the condition where the first engagement hooks 12A lymg
higher by one thickness of the tray than the second engagement
hooks 12B are in engagement with the notches 13 of the lowermost
tray of the stack, a control means {not shown) is actuated to move

15  the elevator 14 upwardly to lift the entire stack of trays up by a
distance corresponding to one thickness of the universal tray so as to
bear the total weight of the stacked trays on the elevator 14 prior to
rotating the first engagement hooks 12A and the second engagement
hooks 12B by 90° in the counterclockwise direction to turn the

20 second engagement hooks 12B into engagement with the lowermost
tray. Aitematively, in the condition where the pedestal of the
elevator 14 is in abutment against the bottom surface of the
lowermost tray, the first engagement hooks 12A and the second
engagement hooks 12B may be rotated by 90° in the.

25  counterclockwise direction to turn the second engagement hooks 12B

-~ into engagement with the lowermost tray. In either case, in the
@ﬁﬁon where the trays are supported by the upper first
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nmeans- 17 to have their |onger Iegs of the bars noved al ong the respective
major sides of the tray to thereby rotate by 90[err] both the four first
and second engagenent hooks 12A, 12B. In %ﬁﬁ condition where.the first
engagenent hooks 12A |yi ng hi gher by one ckness of the tray than the
second engagenent hooks 12B are in engagenent with the notches 13 of the
| owermost tray of the stack, a control nmeans (not shown) is actuated to

move the el evat 0%!1#?553%@5%%% 2, WhiSeddNtl 8f the @liepardr’ P4 1s iobed aip

di st ance COI’I’ESp n 0 one uni vefksal tray so-as to bear

the total weight igfo Abatpient szamebottdmmarhelommostmyam ng
the first engagenent hooks 12A and t he second engagﬁ.‘r}ent hooks 128&%
90[err] in the cmhareby‘,IShghﬂ)stderthetsmnke trays S of

hooks 12B int t th the |lo t t I

Cond tion where. tHe TaHs sxeriel of oec e Fagagdibat ﬂ?oicgm erém”ecﬁ Fne
bot t f

Che second elgagreARy ERVERS so i e Kdvadie RGN diap the rofudip
count er cl ockwi se pfihyegients dfehleUfirst! Ak second etiyzaeenaint hookk 1 2R B1 2Btmay

engagenent with the lowernost tray. In either case, in the condition where

the trays are sujpecfactlitawds he upper first - 34- engagenent hooks 12A
t he pedestal of the elevator 14 is poved up_ into abutnent ga%gl nst t

bottom surface of th&n tHigrapdition,fhe conysl MLARS 1ATUAL JOOYE cked
L ays:  SonseauenLl toatr d 0 Shablie ARG BIGARES e 1Bk UBL RRRERET
that the ro4gti nqdistance corresponding to one thickness of the tray), whereby the
lowermost tray of the stack is brought into engagement with the
second engagement hooks 12B so that the stack of the trays is
supported by the second engagement hooks 12B. 1t is to be
appreciated that in the case where the first engagement hooks 1ZA
15  and the second engagement hooks 12B have been rotated
counterclockwise by 90° with the pedestal of the elevator 14 in
abutment against the bottom surface of the lowermost tray, the
control operation may advantageously be simplified because the
need for lowering the elevator 14 is eliminated.
20 Next, the control means is actuated to rotate the first
engagement books 12A and the second engagement hooks 12B
clockwise by 90° to turn the first engagement hooks 12A into

engagement with the second lowermost tray (the second tray from
the bottom of the stack), which condition is shown in Fig. 2.
25 - Sincein this condition the second engagement hooks 12B is
" turned out of engagement with the lowermost tray, the lowermost
tray is allowed to drop onto the pedestal of the elevator 14. Then,
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facilitated. In this condition, the control neans is actuated to nove the
el evator 14 downwardly by the distance that it has just noved up (distance
corresponding to one thickness of the tray whereby the | owernost tray of
the stack is brought into engagenent with-= second engagenent hooks 12B
so that the stack of the trays is supported by the second engagenent. hooks
12B. It is to be appreciated that in the case where the first engagenent

Count er of ockw EQ%WFW%@W% ffoVstbe'dbtati 1a
agai nst tf1e bot { erewHaenyah ity ng?rmesrowmnosﬂmemgembrmameon may

advant ageousl y be S|an|f|e he need for lowering the elevator 14
i s elimnated. Nelevatdrel4adownltorepredetermined position. ofrgleeaﬁom'esazdr st

engagenent hooks 12A and the second engagenent hooks 12B ¢l ockwi se hy 90 to
turn the first e%@ﬂ%%@qmaﬁg h@ggbmammayt%mg 8

| ower mpst tray (the nd. t f the stack), which .

condition is Wﬁvéa B9§4é§(ath ﬁ%ﬁ%ﬁmysm t he second engagenent

hooks 12B is turned g&gﬁ@néyam, Lwdmt {binAYilldstRatin one
dto drop onto t pe Y it

| owernost tray is allo est al the elevator 1

Then, - 35- t heexampleof the practicahuse ofahean&a)oremmgapgmr 14
dovvnvvardly to carry only the I owernost tray together with the el evator 14

down to a predet @hﬁ\ﬂ%dnpﬁ& i dig. TAlustrates 2he anparadus baving the wa¥eat ed
whereby trays may, tbxea.gséa e er% removed therefrom. It is to be understood

10 that the tray storage container KAS may be removed from the IC
tray removing apparatus while the trays contained in the container
are supported by the first engagement hooks 12A or at a subsequent
point of time, or may even be allowed to stand as it is.

The tray KST placed on the pedestal of the elevator 204 is

15  transferred by the downward movement of the elevator 204 onto
the tray carrier 18 which is located below the engagement hooks
12A, 12B, as shown in Figs. 4 and 5. Upwardly extending from the
upper surface of the tray carrier 18 are four guide pins 18A, two of
which are spaced apart from each other by a spacing corresponding

20  approximately to the length of the minor side of the tray XST and
oppositely disposed approximately in the middle of the minor side
and the other two of which are spaced apart from each other by a
spacing corresponding approximately to the length of the major side
of the tray KST and oppositely disposed approximately in the middle .

25  of the major side. It will be appreciated that these guide pins 18A
act to accurately determine the orientation of the tray KST relative to |
the tray carrier 18 onto which the tray KST is to be loaded.
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removed one [P 151199 rom:?.; stackmﬂmﬁ;{r ays. Figs. 4 and 5 are general | 37/63
cross-sectional views Illustrating one exanple of the. practical use of the

| C tray renoving apparatus shown in Fig. 1. Fig. 5 illustrates the
apparatus having the tray storage container KAS renoved therefrom It is to
be understood that the tray storage contai ne36KAS nay be renoved fromthe

| C tray renoving apparatus while the trays contained in the contai ner are
supported by the first engagenment hooks 12A or at a subsequent point of

pedestal of the o evar GHORR Caid i smbchdnictl lilentth B E bl screfy

el evator 204 onto (HaviEheRAl thealfs RATAEYA haiieHiIchaNpRePOGTIEEPDD

hooks 12A, 12B, as. wn-in Figs. 4 and 5. Upwar extending fromthe
upper surface of twhidhais itetumein thresded engagementpvith 4 dkive sorew 2 (ldad

are spaced apart from each other by a spacing correspondi ng approxi mtely

to the length of tssrewddavngdrdical thready fermed in theexy

imately in th 1 ddI f_th ] i d d th h t f ich .
26 apaced apart 1 HHASEH0 SRALFORICR OF tBe HrEs screpombithgved Sne hathecre
to the | th of t |+ ' ' ' .
hopr oxi mt oty 0 ¢ h WIS IR GOndyiB (ke Caditt 1P Kpekaly it v
these guide pins 1%grent21dsFotatieeh) Hrikieby Mmoo 20 s shovinein Fig! $eo

tray KST relative to the tray carrier 18 onto which the tray KST is to be
| oaded. -36- Thanmowveythedball screw 19 inscdirectionl pexpendicutat 16 the plane iof

il ch Lo T | e ohleeh cherspmrll B He B et qiBalan B g

10 §), whereby the tray carrier 18 is moved in the X direction from the

position shown in Fig. S to and stopped at a position over the
elevator 204 disposed in the handler HNDR of the IC testing
apparatus. -
On standby farther above the stop.position for the-tray carrier
15 18 over the elevator 204 is the tray transfer means 205 described
hereinabove with reference to Fig. 13 while the elevator 204 is
moved up to lift the tray KST carried on the tray carrier 18 a
predetermined position below the tray transfer means 205. As
_ explained hereinbefore, the tray transfer means 205 is provided on
20  its bottom with pivotable pawls 205A, so that, upon the tray KST
being moved up to the predetermined position below the tray |
transfer means 205, the pivotable pawls 205A are turned into -
engagement with the tray KST to grasp the latter. The tray transfer
means 205 having grasped the tray KST then delivers the tray KST to
25  the location of the window 106 in the loader section 300 shown in
Fig. 13 or to the IC storage rack 201 shown in Fig. 6.
The foregoing is a description of one embodiment of the tray

e L egeeree PP
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screw) haddnag-t8i cal:58hr eadsfiiidiDied i n the external peripheral suk8868 so .
that rotation of the drive screw 21 noves the ball screw 19 which in turn
moves the tray carrier 18. Specifically, the drive screw 21 is rotatively
driven by a notor 20 as shown in Fig. 5 tﬁzrmve the ball screw 19 in a

direction perpendicular to the plane of t drawi ng of Fig. 4 (horizontally
inthe right to left direction in Fig. 5), whereby the tray carrier 18 is
noved in the X direction fromthe position shown in Fig. 5 to and stopped

at a position ovesmbovénga tug@dcaliding tethiepidyentdndeatiodNdt of the IC

testing apparatus. On standby farther above the stop position for the tray
carrier 18 over séparatingand mmoving trayts oge byaonedromearstackofdraysi bed
her ei nabove with reference to Fig. 13 while the elevator_ 204 is noved up to

lift the tray kKSYorsddndherayhsorage containar KAS opan galyatitheborsem asn

bel ow the tray t e a 205. As expl ai ned hereinbefore, the tray -
transfer nmeans 2@%‘&%\%3&1 on its bottomw th pivotable pawl s 205A, so

that, upon tge tray ﬁmﬂé‘ﬂ?g?d%iﬂséga le%ﬁé%@ﬁ@@?ﬁggﬁé&‘ﬁ?ﬁ ow

the tray transfer means 205, e s 205A are Into
engagenent wi th ahd secondkaigagement hoolks 124 2B ashshownayin Figo & alsoneans
205 having grasped the tray KST then delivers the tray KST to_the |ocation
of the window 10BFoYidesdor atray seeing Appasatusipr storing traes ESTiia the | C
nt

storage rack 201y Shautd bythndd lieol SR 00-bE R ARREALOR S 21
't p\ésgt lon for sepadi 38 shitvh S 94 WHErei Ga3% RSP arkWacked Brle &fx
10 another from below as they are lifted up successively one by one
from below the engagement hooks 12A, 12B by the elevator 14.
That is, each time one tray KST is lifted up by the elevator 14,
the lower first engagement hooks 12B is pivoted into engagement
-with said tray to support the latter. (It is noted that the first
15  engagement hooks 12A and the second engagément hooks 12B as
termed with respect to the tray remoiring apparatus will be referred
to as second engagement hooks and first exigagement_ hooks,
respectively in the tray storing apparatus.)
More specifically, the first engagement hooks 12B are initially
20 turned away to such a position as not to interfere with a rising tray
' KST and the first one tray KST is raised by the elevator 14 up to the
gleva&on of the lower first engagement hooks 12B, whereupon the
first engagement hooks 12B and the second engagement hooks 12A
are turned to engage the lower first engagement hooks 12B with the
25 first tray to support the latter by the first engagement hooks 12B. In
the next step, the elevator 14 is further moved up by a distance
corresponding to one thickness of the tray (it should be reminded
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stored i n i -13-3499gst ek cont gppwmr KAS open only at th]e bottom as gl

in Fig.-14. It will be appreciated that the use of the integrally joined
first and second engagenent hooks 12A, 12B as shown in Fig. 2 also provides
for a tray storing apparatus for storing trays KST in the formof a stack
into the tray storage contai ner KAS open ontdg-at the bottom as shown in
Fig. 14 wherein trays KST are stacked one on another from bel ow as they are
|ifted up successively one by one from bel ow t he engagenent hooks 12A, 12B

o evator 14, che I Sk o AeSeriBREL At RSyt e ed @B i W relthsed
FiTat engagenent - haves GHEARRERE Bilh 18 Aite digadirhent RbRs 28 sitcd e

with respect to thgotelses 18mopered , ahtl tHeefiref engagermenthooiao12B

engagenent hooks and first engagenent hooks, resgectivel y in the tray

storing appar at us. fngddthe seeond engagementhooksl 24naee pivotedtorogage thee
initially turned away to such a position.,as.n o jnterfere with ri sl ng
ray KSTand tRe [ PDbergeeondendagement wooks T2 A wiutis Best tay, sinéebye
el evation of the | [ 3 '
engagenent hooks 1%\@%tﬁ%y§£g§ﬁ§ e &g&%ﬁaﬁgﬁﬁﬁéﬁa%%ﬁé#%“
engage the | ower fipx, engagenent hooks 12B with the first tray to support
the latter by the first engagenent hooks 12B. In the next step, the

el evator 14 is further Alteradtivelpythe first engagemendshooks 13 B: andthe second

t hi ckness of the tray (it shquld be_rem nded , -38- that as descri hed
above, the tray mﬁeém@mlﬁ may initigllys befurned away to such a

10  position as not to interfere with a rising tray KST and the first one

RECE[VEIi B%/15 1@:2% 1988 AT 533-869% PAGE 39 (PRINTED FAGE 39)
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tray KST may be raised by the elevator 14 up to the elevation of the
upper sécond engagement hooks 12A, whereupon the first
engagement hooks 12B and the second engagement hooks 12A are
turned to engage the upper second engagement hooks 12A with the

15 first tray to support the latter by the upper second engagement
hooks 12A.

The next tray is raised by the elevator 14 until it comes into
abutment against the bottom surface of the first tray, whereupon the
first engagement hooks 12B and the second engagement hooks 12A

2¢  are turned to engage the first engagement hooks 12B with the second
tray while at the same time the second engagement hooks 12Ais
disengaged from the first tray. It is thus to be understood that the
second tray that has just been raised is stacked under the first tray.
In this state, the elevator 14 is further moved up by a distance

25  corresponding to one thickness of the tray to raise the two stacked
trays by a distance corresponding to one thickness of the tray,
whereupon the first engagement hooks 12B and the second
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from engag@EptiMBt hig:Be firstympampoenent hooks 12B si nce the not clpef)/dP
open dowhwardly), and the first engagenment hooks 1 2B and the second

engagerment hooks 12A are pivoted to engage the upper second engagenent
hooks 12A with the first tray, whereby the first tray is supported by the
upper second engagement hooks 12A. Alterna8Bvely, the first engagenent
hooks 12B and the second engagenent hooks 12A may initially be turned away
to such a position as not to interfere with a rising tray KST and the first

upper second ﬁéﬁ%ﬁ?ﬁﬁ%ﬁs@é@ifmﬁﬁﬁeﬂa@#& AR ik Bbee Heciodc 125

and the second e%ﬁﬁntg&,ﬁs tHe§sbdrl BREAITheNGve BPEYs Seeked

engagenent hooks rst tray to support tthe latter by the upper

second engagenentordwohsth?dthekharaenthus sup %orﬁedbysmé tppebsecbndat or 14

until it comes into abutnment against the bottom surface of the first tray,
wher eupon t he firengagementbooksdodd. 12B and t he second engagerrent hooks
t

12A are turned to en e first engagenent . hooks 12B.wi e second.
tray while at3the saﬁgﬁ ?k%quﬁéé ﬁ‘g“-g%g girepsated ebyiaB¥hgaged
fromthe first tr aythat
has just been ral@l%q&%kégl%%gﬁﬁmwym%qéggﬁ sta ée t he
el evator 14 is fUoWamosvete ¢f thays stickedDofe T andHET Thelrfewhie added
t hi ckness of the tray to raise the two stacked trays by a di stance
correspondi ng t o lowermoskene of dray tis suppprted byethe upper second engagament
hooks 128 and the]:xooeksOTSA, antcf’gence the entire stack of trays is supported by the
10  upper second engagement hooks 12A. It should be noted that in the
case one additional tray is delivered from below while being carried

on the elevator 14 in the condition where the preceding stacked

trays are supported by the upper second engagément hooks 124, the
preceding trays are slightly raised by the elevator 14 abutting

15  against the bottom surface of the lowermost one of the upper stacked
trays. Consequently, the load of the trays exerted on the second
engagement hooks 12A is éliminated or greatly relieved, so that the
advantage is obtained that the rotating movements of the first and
second engagement hooks 12B, 12A may be facilitated.

20 The stacked trays supported by the upper second engagement
hooks 12A may be delivered into the tray storage container KAS
rested on the tray storage container supporting section 11 by further
moving the elevator 14 upwardly. In this condition, the movable
hooks FK on the end edges of the tray storage container KAS are

25  pivoted to their closed positions to support the lowermost tray by
the hooks FK. In this way, trays KST in the form of a stack may be
stored into the tray storage container KAS.
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engagenent {)mqgktsgggZAwge pi votiEsl MEd .engage t he upper second engagerfeél/b3
hooks  12A with the second tray. The two trays stacked one on the other are

thus supported by the upper second engagenent hooks 12A. The aforesaid
procedures may be repeated whereby any aqu ional tray as lifted up from
bel ow may be added to the | owernost one of Trays stacked one on another.
The newl y added | owernost one of tray is supported by the upper second
engagenent hooks 12A; and hence the entire stack of trays is supported by

the upper second engdgeviththiobea Wﬁe&ﬂmﬂmﬂﬁemm@bﬂga{mm@ case

one additional tray is delivered from bel ow while beimng carried on the

el evator 14 in tshovamantfign Gande7  universabtrays ESAdradedwith twsted ICs
iifgﬁﬁidrgiystegewg%eseco SRSy ks e sravistbred égﬁﬁ#%ﬁ@ﬁ: a;e
trays exertod on AEvIERE cHE PRy BHDR apbR s SRR &5, biSibeg Ankive,

relieved, so gt hatfolRfiedih/eHY aatodderrdidied that the rotating novenments. of
the first and secongﬁ engagenent hooks 12B, 12A may be facilitated. The

stacked trays suppor WHileythefirspaed seemd@mannhomlﬂelmhswedas

delivered into the tray storage contai ner KAS rested on the tray storage

cont ai ner suppor theigg m@gﬂﬂ%&%ﬁ%@m@ﬁm&l upwar dl y.
In this condition Konthee es_of, the tr

storage cont nerﬂw&h@ﬁ%ﬂ%%ﬁ% uPy g Goghia Sng benvest e frshe
| owernost tray b ehibd ¢ b

stack may be stored Into theEtKFay sttio!rlg%lég?oﬁ%)gl nertgﬁkglo ik BF chle

10 first and second engagement hooks need only be in a position out of
engagement with the tray when the other is in engagement with the
tray. Further, while the present invention has been described in the
foregoing description taking by example the case in which the
invention is applied to the IC testing apparatus for testing ICs typical

15 of semiconductor devices, it is needless to say that the present
invention is applicable to testing apparatus for testing semiconductor
devices other than ICs with equal functional effects.

As discussed hereinabove, according to the present invention, -
trays loaded with semiconductor devices to be tested and stored in a

20 tray storage container open only at its bottom may be automatically
removed from the tray storage container to deliver the
semiconductor devices to a semiconductor device testing apparatus,
and trays loaded with semiconductor devices having undergone a
test may be returned to a tray storage container open only at its

25  bottom. Itis ﬁhus to be understood that the present invention
provides the marked advantage of allowing for full automation of the
operations of deuvéring semiconductor devices to be tested to a
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- 40- “ﬁr‘F”ﬁ? g%é’ Bg égqor eci af eI BEE | ¥ {RETFC¥Rst nly appar at us ?Igf?mg in
Figs. 6 and unlvers trays | oaded with tested ICs may be st'ore
succeSS|ver into the tray storage container KAS by applying the tray
storing apparatus constructed as described above for use in the unl oader
section. Wile the first and second engagef#ent hooks are illustrated as
bei ng spaced apart 'angularly fromeach other by 90 in the enbodi ment
descri bed above, the angul ar spaci ng between the first and second
engagenent hooks _|s. W] . Lrr i js

second engagerren?éﬁgg d %%I%%g t(%g é@@%ﬁg%&g@@é@éﬁ#@ﬁﬁ% th
the tray when thg gﬁﬁﬂ: ﬁ@&z ile the
pr esent |nvent|on as egﬁud escribed In ?ﬁ% ?méeg0|ng éggﬁFgﬁlauﬁ?aking by
exanpl e the caseapparhtudetvén if aven ?nstomge@pntamértopdxhenlgﬁatmtbmomis
apparatus for testing ICs typical sem conductor devices, it is needless
to say that the ﬂﬁ@@ent invention is applicable to testing apparatus f.or
testing sem conductor devices other than ICs with equal functional effects.
As di scussed>her ei nabove, according to the present invention, trays | oaded
W th sem conductor devices to be tested and stored in a tray storage
container open only at its bottomnay be automatically renoved fromthe
tray storage container to deliver the sem conductor devices to a

sem conductor device testing apparatus, and trays |oaded with sem conduct or
devi ces havi ng undergone a test may be returned to a tray storage contai ner
open only at its bottom It is thus to be understood that the present

i nvention provides the marked advantage of allowi ng for full automation of
the operations of delivering sem conductor devices to be tested to a

sk
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sem conductor devices fromthe sem conductor device testing apparatus even

if a tray storage container open only at its bottomis used. - 4ZWHAT
IS CLAIMED I'S: 1. A sem conductor device tray renoving app

conprising: a tray storage contai ner supp6‘|"' Ing section forrmﬂm”m‘mmmgﬂ!'
a tray storage container open at the bottomthereof and providéd én ¥hese
edges of the open bottomw th novabl e hooks, said tray storage contai ner

bei ng capabl e of WHROPTISI CRABMBDERRt er m ned nunber of trays stacked one on
another in the formof a stack by said novabl e hooks sbeing placed in their
engaged position, eadh Arsgmivendndtondevice thay reinoving@ppardtus comprising:
tested; elevator neans di ;%gsed bel ow said tray, storage contai ner

supporting section aRdtA¥ayOEage copsRIBErSupporting section foy sestingithegeon a
fromsaid tray storage container. by said ngvabl e hoaoks bejng .pl aced i,nto
their non-engagedl'%%%?f%gﬁgﬂﬂ eﬁ&?@%@%?’&f@&‘hﬁ&?@éﬁ%ﬁ%ﬂsﬂ&n
nore trays recei | .C B dr b Lot : vabl e
bet ween an engag\gggp%ﬁs@%s@{% @éé%y&té@r@gmm%wi s in
engagenment W't h Ftyragecontdhes beiny tapabld of siipportiniges pederdahihed evat or
nmeans, nove verti-cally and a non-engaged position in which said first
engagenment hook masmberofitraysstacked emenon anothenin dhe formnof a stagkdhy
said movable hooks being placed in their engaged position, each tray
being loaded with semiconductor devices to be tested; '

elevator means disposed below said tray storage container

supporting section and adapted to receive said stacked trays
discharged from said tray storage container by said movable hooks
being placed into their non-engaged position and to move said
stacked trays or any one or more trays received thereon vertically;

first engagement hook means movable between an engaged
positon in which said first engagement hook means is in engagement
with any one or more trays as the trays, placed on said elevator
means, move vertically and a non-engaged position in which said
first engagement hook means is not in engagement with any one or

. more trays;

second engagement hook means disposed at an elevation lower
than said first engagement hook means by a distance corresponding
to one thickness of the tray, and movable between an engaged
position in which said second engagement hook means is in
engagement with any one or more trays as the trays, placed on said
elevator means, move vertically and a non-engaged position in which
said second engagement hook means is not in ehgagement with any
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second engage99shodk.(geans dymied at an el evation | ower than safl,d4/3r st

engagenent hook neans by a distance corresponding to one thickness of the
tray, and novabl e between an engaged position in which sai d Second -

engagenent hook neans is in engagenent with any one or the
trays, placed on said el evator neans, nmove~4&Ertical | y and’ﬂ,} U"
position in which sdid second engagenent hook neans is not*ince

with any one or nore trays; control neans performing, in a predeterm hed

sequence, the cony h(élt t&a of noving said first engagenent hook neans
to said engaged position, lTowe |hg said el evator neans to engage the

| ower nost one of sai dcéh&@lﬁeémmxfmhmgqn@ prrddetermined sequence,thesai d

first engagenent hook means to thereby support said stacked trays by said

first engagenent kobkrotwoperationcof moving said firstengagement hogksaseans to

el evat or neans into but rre@a agai nst_the bottgat surface of the | owernpst
i

one of sai dhstzgckééﬂi engagedipasition; loweripgsaid slevatonmeansita ¢ngage the |
ehgagenent hook ﬁ@%@%@ﬁﬁﬁ%ﬁ&%tﬁﬁe@%%ﬁ@%X?E‘?td&ieco -

lovering said el eygegr aﬂ&%%tte‘h t Sok‘#i@éﬁﬁ%b 1hafeBY sufiportisagd cd

trays with said secon engagenent hook neans to thereby support sai d

stacked trays by stackethtrays by%@ﬁm engagemeanthobkeneans, the cpatrali on,
in the condition descrlbed ust above, of noving said first engagenent hook
means to sai d engAPeEAHeniof brnging said elevalgr means dnto sbusmentagainst the

one of said stacked ays v sai d second.en eqent , hook ns. to

sai d non-engaged M‘&gﬂ%qﬁge ﬂfw %%?%P?éﬁ%‘gﬁﬁﬁéﬁ?éi &ﬁy(ﬁt’ﬁ%m

described just abgyfs cQidition moving said first engagement hook means to said non-
engaged position and moving said second engagement hook means to

said engaged position, the control operation of lowerihg said elevator
means to engage the lowermost one of said stacked trays with said
second engagement hook means to thereby support said stacked
trays by said second engagement hook means, the control operation,
in the condition described just above, of moving said first .

| engagement hook means to said engaged position so as 10 engage
with the second lowermost one of said stacked trays while moving
said second engagement hook means to said non-engaged position,
and the control operation, in the condition described just above, of
lowering said elevator means to lower only the lowermost one of said
stacked trays; and

transfer means for receiving said one tray lowered to a

predetermined position by said elevator means and delivering said
one tray to a semiconductor device testing apparatus.

2. The semiconductor device tray removing apparatus according
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| owering saj4-18+g9@t off: maans t qiemer only the | owernost one of sai & 45/63
st acked trays; and transfer means for receivi ng said one tray lowered to a

predeterm ned position by said el evator nmeans and deli ve’r'rng Said-ene—t+ay

to a sem conductor  device testing apparatus. 2. The sem
tray renoving apparatus according to claffir1, wherei n m Wm
second engagenent hook neans di sposed at el evations diffeken ce

corresponding to one thickness of the tray conprise a pair of |ntegrally

Jsg: ?fega\l?\dl \sfolt Sb:ﬁ sa%%’ %égg‘d .ginﬁ} Eﬁ hs%hé térﬂ%%?ul&{si In sal

non- engaged posit '(ﬁ@pé@dd@!t%léﬂﬁbﬁb'@fﬁ?@h‘t Wa%ﬁb&ndﬁ@éﬁ%pbﬁdmgtoone
perpendicularly with the plane of the tray; and wherei'n each of said trays

is generally rect aﬁhgdmesmoﬂthemcompmeaenammfezmegmﬂysoinaﬁpnfombﬁa ‘

recesses adapted to be engaggabl e h sa first and s cond en

hook means, gach @M&MI gsgj.cﬂajawlsxs
sem conductor devig

<ai d cont rol maneﬁcﬁ@%@%ﬁgﬁﬁﬁyﬁe&aﬁﬁﬁﬂ%ﬁﬁﬁ%@%
on said tray stor [ Zhed d'9bSh iRtdi%e lgeféif
engagenent Kook ansﬁteg sal e?igge lposMu%%ha 8 to m)veuﬁgl evat or Cularly
neans upvvardl y mtmﬁbtherpmn@gﬁlthetu'a ahdtwheretsy f ace of the | ower nost

one of said stacked trays; upon said elevator nmeans receivi ng sai d stacked
trays as they are di smbg@ﬂ axdomayaum ganeratiyorecyangulanand formedin ai d

elevator means 19 stilled BAPYENEs HANSE whlt - ROL R AR RS e

engageable with said first and second engagement hook means, each
of said recesses being open downwardly.

3. The semiconductor device tray removing apparatus according
to claim 1, wherein said control means controls: ~
upon said tray storage container being rested on said tray
storage container supporting section, to move said first engagement
hook means to said engaged posmon and to move said elevator
_means upwardly into abutment against the bottom surface of the
lowermost one of said stacked trays;
upon said elevator means receiving said stacked trays.as
they are discharged from said tray storage container while said
elevator means is still in abutment against the bottom surface of the
lowermost one of said stacked trays, to lower said elevator means to
engage the lowermost one of said stacked trays with said first
engagement hook means to thereby support séid' stacked trays by
said first engagement hook means;
then to bring said elevator mms into abutment against the
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| oner nost  ghelbef998ai df YPacked EHAMS, to | ower said el evator neans tPodfg6Yage .
the | ower nost one of said stacked trays with sai'd first engagement hook
me rt said stacked trays by said first engagenent hook
meangy ' said el evator neans ingio abutnment against the - 45-
bottH“lmmmum”m | ower nost one of sai tacked trays, and with said
el evarorenmeans nal nkai ned i n abut nent agai nst the bottom surface, to nove
said first engagenment hook neans to said non- engaged position and at the

sanme time to nov heh SGAS mwtm ﬁ‘?}'fgﬁi ' e‘g]dj i
position; then to ov\glr sal gge evat or rreaﬁgeél;} a |s‘g§r%§kéc%rrgs%on |‘r%&tlo
one thickness -of gai@ dléevatoromraaddtaliihedahasiuneat agaiedtthel bottegh t r ays

wi th said second engagenent hook neans to thereby support said stacked

trays by said se doguove: said dkrstengagdment hookt nreansgossaid momvy at or
means i n abutnent agai nst the bottom surface of the Iowergilit one_of said
stacked trays, t stion and;atthesamedime 1 spvesaid seeond d

tacked [rays andieumbentBaARGotahs bR IR T Caia”
non- engaged positi on 10 thes WAOWERIA diB0atMBIEEN b dldcaicey sai d

el evator neans; and then to |l ower said elevator neans to lower only the

| oner nbst one of correspomrdingito ong thickmess ofithe tray tol engageithe lowerinost
sem conductor device tray storing apparatus conprising:. a tray storage
cont ai ner suppor tongof said stacked ways with saideserond engagement hook means

to thereby support said stacked trays by said second engagement
hook means while maintaining said elevator means in abutment
against the bottom suzfacé of the lowermost one of said stacked
trays, .

then to move said first engagement hook means to said
engaged position so as to engage with the second lowermost one of
said stacked trays and to move said second engagement hook means
to said non-engaged position to thereby support the lowermost one
tray by said elevator means; and

‘then to lower said elevator means to lower only the
lowermost one of said stacked trays to a predetennined position.

4. A semiconductor device tray storing apparatus comprising:

a tray storage container supporting section for resting thereon a
tray storage container open at the bottom thereof and provided on
the end edges of the open bottom with movable hooks, said tray
storagé container beihg capable of supporting a predetermined
number of trays stacked one on another in the form of a stack by
said-movable hooks being placed in their engaged position, each tray

T
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tray “S‘%‘é’?"‘gg";."ég‘r"gg%. Ir?é? .0epen atsmasinlmm bottom thereof and provided on tPhé?/6hd

edges -of 't he open bottom with novabl e hooks, said tray storage container
bei ng capabl e of Supporting a predeterm ned nunber of trays stacked one on

anot Eumummu)m f a stack by said nov e hooks being placed in their
enga lmh tray bei ng | oade ith tested sem conduct or

devi c8s; “ellevat o neans di sposed bel ow said tray storage container
supporti.ng section and adapted to receive a tray delivered by transfer

means of .a :sem cogégg With tested n&rﬁﬁiﬁ{ dediifed;r ay being | oaded

with tested sem conddctor devices, and then to éf'téft tr ays successively one
by one; first engagemammm&mwwmmmymeotqmnemn in
which said first engagepent hook neans is in engagenent with a tray as said

tray, placed on swmmtsseuﬁm aglapsed toRaceive armaxdﬂh @fagb ¥d
position in whi ch | en t ok 1 S not 2 arren

Wi th said tray; s ﬁé%%ﬁr@ﬂ%%&oﬂg’ré(’*%% %ﬁp { ﬁla

hi gher than said &tﬁaé S : %@P%% r a4l o]
one thickness of t rag an n%v\x/ﬁg?g et ween an enggg g p%%l?ﬁ%n |nt§/hq|1f§h

sai d second engag { steessivedy oresbyoreijgagenent with a tray as said
tray, placed on said el evator neans, noves upwardly and a non-engaged

position in which sauﬂrmgangagézmkmm mmablesbetmemanm@t

th said tray; and contol 85 E e gd t d g .
\che f;s(rmst cgﬁ%/ro?n £on [o ﬁ orm ng pr e erm ne sequence ¢
sai d non-engaged ay
pl aced on said elga\?/ Q‘Qngan%é%ﬁa??@a%f&%%ﬁ%@é%&%hﬁ&g

upwardly and a non-engaged position in which said first engagement

hook means is not in engagement with said tray,

second engagement hook means disposed at an elevation higher
than said first engagement hook means by a distance corresponding
to one thickness of the tray, and movable between an engaged
position in which said second engagement hook means is in
engagement with a tray as said tray, placed on said elevator means,
moves upwardly and a rion-engaged position in which said second
engagement hook means is not m engagement with said tray; and

control means performing, in a predetermined sequence, the
first control operation of moving said first engagement hook means
to said non-engaged position, raising said elevator means to lift the
tray placed on said elevator means up to the elevation of said second
engagement hook means and then moving said second engagement
hook means to said engaged position to engage with said tray placed
on said elevator means to thereby support said tray by said second
engagement hook means, the second control operation of raising sai&
elevator means carrying the next succeeding tray thereon into
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engagenent MK—}Mnsﬁangi t hen JWMRNO sai d second engagenment hook nRaB463 o
sai d engaged position to engage with said tray placed on said el evator
means—t o thereby support said tfay by said second engagenent hook neans,

t he eration of raising sai_g el evat or nmeans carrying the
nextﬂMH!ﬂHM‘Hmt hereon into ~47- aBli nent agai nst the bottom
surfaee of it het pseceding tray supported by said second engagenent hook

means while in this condition noving said first engagenent hook neans to

sai d engaged posi timitrhéntagafestthed bohitm SubfaceUsCaRdphécdding @a :
sai d second engagenent hook neans to said non-engagedyposition, the third

control operati on,bysaidsecondiergagedsemnt hookl means avhite indhis eonditiprsai d

Tovi ng.sal d SecondRENEaE SH FTNG SREASRREIcGoK duehns g 42l sPergad RoSiigRd
novi ng sai d secon

with said | oner trgﬁ }o %&ﬁﬁgf@u cr)Frt thﬁ' st acked tiraxs.bgéag#cggé&g&nd
engagenent hook ne X g‘?éf ;

second and third ' [ s I : rerk ned -
number of trays artiRmeneHRdchRaNg Akl Mnadied pliop ThEHRE
sai d- el evat or neancontobbpecative, i i« eandition destfbed jhst above, of Fafsing

container. 5. The semiconductor device tray storing apparatus according to
claim 4, wherein ssiid elevatormeans byaedistance opreasponding tol ome thickness of

o, e Bt B o P A S5 Shpabrigh hASE B G

Then movi ng. sai ' R4€¢Eh BoBitin 5 eBieBR shirh {5 HUBIIREN o, BRAIEHF BRDPBRE

engage with said tystlcReditrayssy daid second engagement hook means, and the
fourth control operation of, upon said second and third control

operations being repeated until a predetermined number of trays are
stacked one on another on said elevator means, moving said elevator
means to store the stacked trays into said tray storage container.

5. The semiconductor device tray storing apparatus according to
claim 4, wherein said first control operation by said control means
includes moving said first engagement hook means to said non-
engaged position, raising said elevator means to lift the tray placed
on said elevator means up to the elevation of said first engagement
hook means and then moving said first engagement hook means to
said engaged position to engage with said tray placed on said
elevator means to thereby support said tray by said first
engagement hook means, and in this condition, further raising said
elevator means by a distance corresponding to one thickness of the
tray and then moving said second engagement hook means to said

~ engaged poéiﬁon to engage with said tray placed on said elevator
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el evat or neER$s-H 898t hdf ldy suppil®ai d tray by said first engagemert 4968k
meahs, and in this condition, further raising said elevator neans by a

di stance corresponding—to one thickness of the tray and then noving said
secong" means to sai d engag _ag_posmlon to engage with said
tray mg’ Hr gevator means to thereby support said tray by said
second*enpagenent shoeK neans. 6. The seni conductor device tray storing
apparatus according to claim4, wherein said first and second engagenent

hook neans di sposgifeaiis & Sr@iebiNsuppbitesAd!tray By Sasd 3866nd @ Wﬂdﬂﬂhobk

one thickness of the tray conprise a pair of int egral!ly join p1 vot abl e
paV\A s extendi ng imednst erent directions such that one of said paws is in
sai d engaged position when the other pawl is in said non-engaged position
and are pivotable about an axis intersecting perpendicularly with the pI ane
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ctor de

recesses being open dovvnvvardly 7. The sem con VI ce tray stor| ng

appar at us accor di disposed at elevations: differemitby ardistamce &

hook neans di sposed at eleyations different by a distance correspondl ngi to
table

one.-t hi ckness of HHekness of $hptray C@mnﬁﬁeapam%mgyanw
pon s SN0 e ghd Lot Eeuanh SUERIGL S0 e BT LS un,
2, pre, PLvotah upSad effagit bosfHdi Witk Qﬁe%%&?’if’dv%ﬂsaﬂ Yail hon! Efighdf®
position and are pivotable about an axis intersecting perpendicularly
with the plane of the tray; and wherein
each of said trays is generally rectangular and formed in
| opposed side surfaces thereof with recesses adapted to be
engageable with said first and second engagement hook means, each

of said recesses being open downwardly.

7. Thg semiconductor device tray storing apparatus according to
claim 5, wherein said first and second engagement hook means
disposed at elevations different by a distance corresponding to one
thickness of the tray comprise a pair of integrally joined pivotable
pawls extending in different directions such that one of said pawls is
in said engaged position when the other pawl is in said non-engaged
position and are pivotable about an axis interéecu’ng perpendicularly
with the plane of the tray; and wherein

each of said trays is generally rectangular and formed in |
opposed side_ surfaces thereof with recesses adapted to be
engageable with said first and second engagement hook means, each
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Zgﬁﬁﬂmgﬂﬂ!fﬂlﬂﬂqmjﬁ means, each -49- of said recesses being open
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of said recesses being open downwardly.
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