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' ‘The present 1nvent10n relates to tray loadmg statlon for handler ap- -

paratus for reliably and easxly supplymg tray which carrles the ICs to be _

‘tested (refered to DUT thereafter) to a IC test system when the test 1s
- ';-carrled out. ' : . ) o

' _BACKGRONND ART _
- In.a tray loadmg statlon for handler apparatus, DUT carrmg trays
- are placed in tray loadmg statton The DUTs are automattcally supphed
toa IC test system, and then cla551f1ed automatlcally according to the
'_'test result Therefore, it is necessary to rellably receive and send the
e DUT carring trays. and posmon them correctly L .
In addition, since there are large amount of DUTs and trays needed
| 'to be handled, the recewmg and sendlng operatton should be carrled out
o easrly and safely o _ . ' '
| The first conventlonal apparatus is" shown 1n Flgs 3, 4 and 5
Th1s conventlonal tray loaclmg station for handler apparatus is
) atmed to correctly carry out the posttlonmg operatlon IR '
. F1g 3 shows the perspectlve view of the tray loadtng statlon, and
F ig." 4 shows its side view, : '

) A plurahty of DUTs are provnded 1ns1de tray 90. The handler appa- '
o ratus p1ck up each DUT, and sént it to'a position where a electrical tests .
are carrred out. A pluarhty of trays 90 are placed overlapingly on a tray
loadtng statton and moved to a desxred posmon in helght dlrectlon by a,
elevator machmsm [ ' _

| In addltlon, trays may have dlfferent sizes suitable for dtfferent |

-type of DUTs. In order to handle the trays of different sizes, position-

| _': ing machnism that can posxtlon trays in both X direction and in Y dtrec- -
--tlon is also provred ' ' ' . o . o ,

" The main base 80 of the handle apparatus deflnes a posmon refer-

. ence for the whole handle apparatus Tray 90 that is provxded along one |

| I side of X dlrectlon and one su'le of Y= dlrectlon of main base 80 of han— -
“dler apparatus 1s posmoned by the push of movable tray adjust lever 25

_1__-



~to a IC test system and then cl assified automatically accor |ﬂg3t334pt\j=re.ms BEEN l
. test result. Therefore, it is necessary to reliably receive #nd. sengptﬂe:j |
- RUT carrl ng trays and position themcorrectly. In addition, mr;er eF e
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l'arge angying J9fd Qtﬂsdlaeéiubﬁaﬁé‘speeem&yl 0 be handl ed t he recei VI ng and

- sendi ng operatlon houl d he carried ,out. easi | % The fbhs st

“.convent i onal Gemesadlyosthe biggar the. e;lleagtorgnaa S‘%}Pt bgnl} Nt i on tray -
' .:oggdl I“gﬂ?%git ggtgtrdaﬁorli%lﬁla‘frp@sl%rﬁbﬂ&ﬂestredymednt be (HITS’L&@C“ chgr ry isuthet he

~-plane view of elevator 35 of tray 90. The plane of elevater machmsm 35

- for pushmg up the tray 90 can be extented except the movmg portlon of. |
 tray adjust lever 25. Thatis, it has concave and convex planes a, b ,crds
e,f g,j,l,j,k ‘and 1, and the planes d,e,f g and 1,],k ] are for the
movement. of tray adJust lever 25. Besrdes, the tray adjust level 25 is sO
'_ "'arranged that they can move to a posrtlon defmtng a mmlmum tray size.
~ The planes a,b,c and h of elevator machmsm 35 deftnes an area that the
i .tray of max1mun size can cover. Therefore, since the elevator machmsm o
35 is assured to have enough space, 1t always can lift the tray 90 horl— _
: -'zontally regardless of size of the tray 90 o _
- The tray 90 is pushed up or lowered down to a de31red posmon by o
- elevator 35 in the followmg way. ' ' _ ' '
A linear tooth 76 is provxded sO that the elevator 35 can move up’
"and down by means of the rotation of elevator gear 75. In addition, lin-
. ear. gulde 45 is provrded in order to hold the elevator 35 in hornzontal po-
sition. . : ' ' : ' :
| “In order to push tray 90 whtch has been 11ft to a de51red hetght tray
'pusher 26 is provided on tray adjust lever 25
. As shown in Fig. 4, tray pusher 26 push and fix the hrghest tray.
) prevent ‘the handler apparatus from intaking any dust when it intake
' _DUT, and correctly place the DUT into the DUT store area inside the o
.'tray : : : B
_ Generally, in order to handle large amount of DUTs , handler appa— ' _'
. ratus usually use a pluraltty of trays. Loadmg/ unloadmg operatlons of
: these ‘trays to/from the tray 1nstrallatton are usually done by human. -
 As stated above, accordlng to the ftrst conventtonal example, after =
the main base 80 of the handler apparatus is posntloned tray 90 can also
be f1xed up. However, the loadmg/unloadmg operation of tray 90 to/
“from tray loading statlon are done by human. Since the movable portlon '
of the: handler apparatus is above the tray loadmg station, no broad"
space can be assured and therefore the operatton of exchangmg trays 90
- 'become dlfflcult _ L | S .
o The second conventtonal example is shown in Flg 6 and 7 ’I‘hns S
L conventtonal tray loading. station for handler apparatus is almed to facdl— o

ate the loadmg and unloadtng operatlons of trays _
o : _ , This Sheet Has Been Reilaced ;
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" Fig. 3 shows the. perspectlve view of the tray |oading statllnTH'§n°d‘rﬁg"AQLBEEN
- shows its side-view A plurality of DUTs are provided insidg_tray 56

handl er appa- ratus pick up-each DUT, and sent it to a posifion where a
~electrical t&igs6slowara penlspnntweAv;ﬁvmaﬁlnhqtmfy loadinggnasion ’pﬂgfgelalg

_ ﬁ‘éfé{lf‘ph[’/?%ﬁ@%gni‘b{f§VVéle§€§ %& %‘%%‘l‘ﬂg s’lglé@ll“tg}ﬁh?se%lagf‘lo?dﬁlgls%‘- in s

- f" ffer e?&a&’%szSt@lyl gameebaprltsasfpmdedtw by Blide balecﬁr&ﬁrpbmtmmga the _'
. ra.ys- ° ray 9 ejl'trairl 5(? proprocfed al)ong tray ‘guide bar 15 is pushed in X or Y d1—
rect1on and posmoned . _
Elevator 35 is- prov1ded for hor1zontally pushlng up or lowermg
-'_'down the tray to a desired posmons ) R
 In this conventlonal example, sllder pack 6 is provxded for pullmg

: and pushmg tray sllder base 5 1n/out of the handler apparatus

For this reason, the tray loadmg station and tray 90 can be pulled-'-':_ B

'_'"..--_out togather, and the tray can be loaded or unloaded under the pull—out' o

'state When tray 90 is loaded or unloaded, a broad space can be ensured " _'
over tray. loadmg station to facnhtate the operation of exchangmg tray L
'90 In addltlon, because there is no movable portion of handler appara-_ s
- ‘tus near the tray loadmg station, operatlons can be carried out safely.
. Refermg to th 7, the process of horxzontally pushmg the tray up:
'to a desrred posxtlon is descrlbed below. SRR :
Tray gulde bar 15 and tray adjust bar 25 is provtded on tray sllderl '
_ base 5.. Tray pusher 26 is prov1ded on tray ad]ust bar 25 S0 as to push'
-tray 90. ' . S o
‘Linear tooth 76 is so, prov1ded that elevator 35 can move up and
| 'down by means of the rotation of elevator gear 75. ' _
L1near gulde 45 is provrded for holdmg elevator 35 in honzontal po-
sition. - .. ; .
- The operatlon of posxtlonmg tray 90 is always carried out w1th re-
_ spect to tray guxde bar 15. However, since slider pack 6 is movable be-:"
cause of slider machnism, there always exists a narrow gap whlch make
the. posmomng operation with respect to the body of handler apparatus
difficult. The posmon of tray . 90 has a error of X w1th respect to the'_
main base 80 of the handler apparatus . _
| Thus, the posmomng of tray can not be correctly carried out since
“-the tray sllder base of the tray loadmg statlon has no posxtlonmg refer-" |
ence with respect to the handler apparatus '
~In order to glve out correct position of tray sllder base, expansrve
- llnear motlon gutde must be used to replace sllder pack on the tray sltder. '
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ing . machnl smthat can position trays in 1 bt %eau-;amd‘e.méplaa@ld "l RHIB %{‘*.F%'CHAS BEEN

~tion_is also provied.” The main base 80 of t at *s def PREEAZED -
g F%OS|t|on refer- . ence for the whol e handl e a&ﬂ!ﬂgum “ﬁmm 90 that is —
.-provi ded al ong one_si de of X-direction and di rection of main
base 80 PISCHOSURE @Ea{I‘HEdN'%E{MEIONmed by the push of -novable tray
adj ust I ever 5 e object of the present invention is to provide a tray loadmg sta- . '.
'tron for handler apparatus which is capable of supplymg DUT carrmg n i
~ tray to handler’ apparatus in correct posmomng and carrmg out the load- :
jng/unloadlng operatlon of tray to/from the tray loadmg statlon eas:ly .
o .-and safely _ ' o . S e
| "In order to reallze the above object of the present mventlon, _the | |
| length of tray gulde bar 15 is shorten compared to the length of tray ad- -
just bar 25. Tray reference bar (50,51, 52,53) is provxded to form a-
_.-whole body thh the main’ base 80 of the handler apparatus over tray o
| gu1de bar 15. o - ' S '
_ Therefore, when tray 90 is pushed up to the h1ghest posxtlon by ele-. o
“- vator 35, the pos1tlonmg operatlon previously done by tray guide bar 15
is sw1tched to be carrted out by tray reference bar (50, 51,52, 53) At.'
‘the- posmons correspondlng to the helght of tray reference bar (50,51,
. 52,53), tray. pusher 26 are prov1ded in each tray adjust bar 25 in both X
‘and Y d1rectlont_ The h1ghest tray 90 is pushed to tray reference bar
(50,51, 52, 53) by the air compressed cylinder of tray pusher 26. Since
. tray reference bar (50,51, 52,53) is installed to the main- base 80 of han- |
dler apparatus to form a whole body, tray 90 can be prec1sely posmoned .
wrth respect to the body of handler. In addltlon, since tray loadmg sta-
- tion can be pulled out togather with tray 90, tray can loaded or unloaded |
o under the pulled out state. Therefore, when tray is loaded or unload—
‘ed, a broad space can be assured over tray loadmg station so that the op-
eration of exchangmg trays can be fac1lltated ' '

_ BRIEF DESCRIPTION OF THE DRAWINGS -

| ' Fig: lisa perspective view showmg one embodlment of tray load- _

ing statlon for handler apparatus accordmg to the’ present invention.
Flg 2is a side v1ew showmg one embodiment of tray loadmg sta—

-txon for handler apparatus accordmg to the present mventwn Lo _

F1g 3isa perspectlve view: of a tray loadmg station accordmg toa

'-'flrst prior art example - ' ' |

| F1g 41is a side v1ew of a tray loadmg statlon accordmg to the frrst-_ o

o 'prlor art example _ ' . _ '
. N Flg 5is a plane view of elevator 35 for carrmg tray 90

F1g 6 1s a perspectwe v1ew of a tray 1oad1ng statton accordlng to a
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2o in X and Y-d| rection respectlve'lh v B nRe lactellte bi gger ffhe el Qe

' rrachB| sm 35 of. the tray 90, the eaS| taI p03|gt| Fe;\@aw 2.
.-gan be ensure: 5is th pI ane or 35 of . tray 90. " The .

pl ane of SGF@JatB‘Flo &g 'for pushi ng up the tray ‘90 can be éxtented. - = -
~except the mF’rﬁ“W P@htshaé vQéwt 6% t@d%({tléhdlrﬁg’@tat?lén ateatdirg tottHaaseczmtbave o
- and convex pl anes abc o R and 1, and the planes d,e, f,g and

ik | a?réof@ﬁ'tteﬁfé% mant of tray adJ ust | ever 25 Besi des, the tray .
_qadjust IeveI 25is. so . _ R
. DETAILED DESCRIPTION OF THE INVENTION . |
- An embodxment of the present 1nventlon is descrrbed below w1th L
'_'reference to the accompanmg drawmgs ' _ ' B
- The tray loadmg station accordmg to ‘the present mventlon 1s shown
1n Frg 1 and 2 wherem Flg 1 shows a perspectlve view of one embodl—
ment of the tray loadmg statlon, and Flg 2 shows a 51de view of the em- -'
"bodlment of the’ tray loadlng station. ' '
As shown in Flg 1, tray gulde bar 15 is arranged in X and Y two
dlrectlons whlch is perpeculr to each other over tray slider base 5 where |
o a plurahty of trays 90 are placed Tray adjust bar 25 pushes tray 90 a-
i gamst tray. gulde bar 15 m both X and Y direction and posmons it, ‘that
s, carrles out the posmonmg operatlon w1th respect to tray gulde bar 15 :'
.over tray slider base 5. o : _ R
Ins1de tray sllder base 5 sllder pack 6is provxded wh1ch is formed'
by rail for pulhng out and pushmg in the tray slider base 5. Therefore. '
tray shder base 5 can be pulled out to a posttxon in front of handler so as'
to load of unload the carned tray 90. - L
In addmon, the plane of elevator 35 for pushmg up tray 90 up can' o
be attacted except the movmg portlon of tray adjust bar 25. That 1s to
‘say, it has concave and convex planes a,b,c,d,e,f,g h,i,j,k and l, and"
the planes d,e,f,g and i,].k,1 are for the movement of tray adJust bar
- 25. Therefore. tray 90 can be pushed up horlzontally regardless of lts'
~ size. ' : S . : ' T
, In the mam base 80 of handler apparatus for plckmg up and attract-' S
: ing’ DUT, tray reference bar (50, 51, 52, 53) are. provrded in both X and e
Y d1rectlon so as to determlne the fmal posmon of tray 90. -
| As descrlbed above, tray 90 can be positioned by the use of guide "
..bar 15 at first. Then, tray 90 can be pushed up by elevator 35. As'
_ _shown in' Flg 25 the’ length of tray gulde bar 15 is shorten compared to
‘the length of tray adjust bar 25 Tray reference bar (50 51 52 53) is -
| --prov1ded over tray gulde bar 15 _ S ' S
When tray 90 is pushed up to the hlghest posmon by elevator 35, o
- N 'the pos1tlonmg operatlon prev1ously done by tray guide bar 15 is

: sthched to be carrled out- by tray reference bar (50 51 52, 53) At the | '_ -



.arranged that they can nove to a p05|t|on defining a mininu ﬁ@FrEHA
pl anes a,;b,c and h of elevator machnism 35° defines an area tj at t RRE nf

._.maX| mun. si ze can cover.. Therefor maGh
~assured positéoes mmgﬁp@pdﬁtg tptﬁm ilﬁ bQEe‘lrthel\! éel‘?% aSJO ﬁllsgl §gr’it al'l y
: gg:rglg§$§38 gzlt?u%lfrl]ettb% s{rre rSAdedNf ddcdy 12 a&JL{@tSlBQdZEQnobodlﬁ\léaﬁd down

£ 76 s prM/ddmtta'm-t gh @$€§7%}b553|§nw~h;l1eé)g<léltg%myg gera%we% @@né g?tf]he'."
_._r ot at | On5%f 5%')%’9%?1 Ql?adorftiressbcﬁQlehH@P of tray pusher 26.. Since tray ref-
PR _erence bars (50 51,52,53) are 1nstalled to the main base 80 of handler
| ) apparatus to form a whole body, tray 90 can be prectsely pos1tloned Wltl’l. o
_ respect to the body of handler - ' ' |
As stated above, tray gulde bar 15 has the functlon of posmonmg' '
tray 90 to some extent, therefore, the use of expanswe llnear motton
= _-gu1de can be av01ded ' - -
 'In addltlon, since the only functlon of said - tray reference bar is to ..
| .ensure 1ts position consistent w1th that of main base 80 of handler appa-.
'-ratus, it can be prov1ded only in one dlrectlon between X and Y dlrec—-
- ‘tions. opposed to tray reference bar, or divided into several ones. '_
In addltlon, smce the only functlon of said tray pusher 26 is. to pro-. _
' _v1de pressure pressmg tray 90, it can also be formed by flexlble materi-
Slnce the present mventlon has the above—descrtbed structure, the .
followmg effects can be realtzed
Accordlng the present invention, tray reference bar 1s prov1ded in
R --both X and Y direction of main base of the handler apparatus ‘For thts'
reason, when tray is pushed up by elevator, its posmomng operation is
sthched to be carried out by tray’ reference bar. As a result, tray can |
" maintain i in honzontal state and can be correctly posmoned in both X and
Y direction. The problems that DUT fails to enter its posmomng pocket_ |
~_or the center of DUT can not be attracted will not occur. In addition,
“since tray loadmg station can be pulled out togather with tray 90, tray

can loaded or unloaded in the pulled out state. Therefore ’ _when tray is AT

" loaded or unloaded, a broad space can be assured over tray loadmg sta- . o
tion so that the operatlon of exchangmg trays can be fac1htaed Further y o

becasue there is no movmg portions of handler apparatus near: tray load- s
‘ing statlon, operatlon can be carrled out safely ' )

This Sheet Has Been Replac
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ear guide 45 -ds_provided in order. to. hol d the el evator 35 in orHHS@M‘at ‘H% BEEN
~sition. In order tom whi ch:- has been lift to a desjred r«.g,,»-“r':—;) :

- Rei ght tray pu ll ed on. tray adj ust ‘| ever 25. Ast FA—
4, tray pUSherHlﬁ,%m H ﬂMt he hi ghest tray, prevent -the ‘handl er 'u-.
-appar atus from I ntakitng sany t whe@LAIMSt ake DUT; and-correctly place _—

“tthe. DUT into the .DUT store area inside the tray. Generally i'n. order to
. _hand_l e Iarge amount of - DUTs, handl er- appa-

_ ‘1. A tray loadmg station for handler apparatus , comprlsmg a eleva-
_tor (35) movable up and down: wheré a plurahty of trays (90) are placed'_ E
-'overlapmgly on a tray slider base (5), characterxzed in that:
shder pack (6) for pulhng and pushmg tray sllder base (5)
ca plurallty of tray guide bar (15) provrded on the two stdes of sald-"
-tray shder base (5) for, determining the positions of trays (90) |
o tray adjust bar (25) movably prov1ded on the other two sides of sa1d
'.tray slxder base (5) for determmmg the pos1tlon of tray (90) sultable to
its shape and size; o ' ' - o
- tray reference bars (50 51 52 53) prov1ded to. form a whole body '
- with the main base (80) of the handler apparatus over tray guide bar.
- '(15) for posmomng the tray (90) ‘which i is pushed up by elevator (35) ‘
and transfered from tray guxde bar (15) in two dlrectlon, . |
whereby the correct posmomng operation can be carried out . |
_ 2. The tray loadlng statlon for handler apparatus accordmg to clatm o
1, characterlzed in that tray pushers (26) formed of flexible materlal |
| areattached to each of tray adjust bar (25) at the pos1tlons correspond- _ "
ing to the helght of tray reference bar (50, 51,52, 53 opposed to the
. tray adjust bar, SO as to correctly carry out the posmomng operatton '
(25). ' . ' o _
3. The tray loadmg statlon for handler apparatus accordmg to clalm'_.
| 2, charactenzed in that sa1d tray pusher (26) is a air compressed cyhn— ;
~der. ' ' : '

heet Has Been Re; ‘;ilaced '
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ratus usually use a plurality of trays. Loading/unl oading offe .

NS
- _these trays to/fromthe tray |nstrallat|on are usual ly done ﬁq’%% ACS
~ stated above, according to the first conventional exanpl e, . ffer 'H’e‘%%

_'base 80 of the handl'er apparatus is p03|t|oned tray 90 can al so be fixed

-up:- However, the [ oadi ng/unl oadi ng gser (F]T of tray 90.to/ fromtray .
|-oadi ng statlon are done by huran.’"Since t novabl e portion of. 't he handl er

rapparatus i.s above the tray 1 oading station, no broad space can he" assured

and t her ef O“l‘hteh%rgggrl? tlhggnabned?shc{ldgésn% ttrlaay’ slogglrl’ge(s‘tﬂﬁogl' ffor cl’rllrldler
R apparatus which is capable of supplymg the DUT carrmg tray to handler |
'_apparatus in correct posmomng and carring out the loadmg/unloadmg' )
- operation- of tray to/from the tray loadmg station easily and safely. To |
this end, the length of tray gulde bar 15 is shorten compared to the
o length of tray adjust bar 25. Tray reference bar (50 51, 52, 53) is pro-. _,
- vided over tray gulde bar 15. “Therefore, when tray 90 is pushed up to. -
- the hlghest posmon by elevator 35, the posmomng operatlon is carried
- out by tray reference bar At the positions correspondlng to the helght .
of tray reference bar, tray pusher 26 are prowded The hlghest tray 90
“is” pushed to tray reference bar by the air compressed cylmder of tray'
- 'pusher 26. In addltlon, since tray loading station can be pulled out to-
gather thh tray 90, tray can loaded or unloaded in pulled out state

SBeenRep‘laced o
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" The second conventi onal - exanpl e is shown in-Fig. 6 and 7. ' At

~ tray. loading station for handl er. ‘apparatus is ai med to faci|| iFHiSt SHEET HAS. BEEN
l,oadi ng-and unl oadi ng- operations. of trays. .- -3- Fig.-6 s Wws aREPLACED

perspectlve view of the tray | oading statlon and F|g 7 sl - TV

~of the tray | oadi ng station.  In’ thls tray Ioadl ng sta- '

Fie 1
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t'I on,

X-or Y di-
' pushlng up or
- -cgnvent-i onal
~tray slider

15 is provided over tray slide base Sfor— "
posi tioning tray. 90. Tray 90 provided along tray guide bar ﬂ TS _'{Q
rection and positioned. Elevator 35 is provided f

Iomerlng down t he’ tray to a; desired positions.* In.this
"slider pack 6is prOV|ded for pulling and pushlng
base 5 in/out of the ‘handl er*‘apparatus. -For this reason, the - -

”'tray gui de bar

-exanpl e,

r ho “"}r\ﬁ‘f"g'lg

tray Ioadlng statlon ‘and “tray. 90 can be pull'ed out togather _and the tray
Lcan be Ioaded or - unloaded under the puII-out

95

26

L~
[ -

iy
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~ state. When tray 90 is | oaded or ‘unl oaded, a bread space ca{igﬁ ;!h-fﬁhSBEENif
over tray loading station to facilitate the oper ati on of exgha &r ggtAa¥D~ e
~90. In.addition,. because.there iss no novabl e portion of han —+ =

“ near the tray Ioadlng station, operations: can be.carried out’ safely

Refering to Fig. 7, the process ‘of ‘horizontally pushrng the tray up: to a .
~desired posi-tion is descri bed bel ow: " Tray guide bar 15 and tray adjust: bar '

. -25"is provided on tray slider base 5. Tray pusher 26 is prOV|ded on tray

'adjust bar 25 'S0-.as to push tray 90 - _ _ :

" Fig. 3

Has Been Replaced .'
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‘Linear tooth 76 is so provided that . el evator 35 can nove up-—and.down by .
means of the rotation of ‘el evator gear 75. Linear guide 453 ¢HQ;9MEﬂpgA§@¢£N'_5
Vholdlng elevator 35 in horizontal -po- sition: The operatiorj of . pg%m&egmgng e
ﬂtray 90 is . al ways. carried out wi t-h re- spect to tray guide % - ===
~since. slider pack 6 is .novabl e be- ‘cause of slider ‘machnism there almays
'&eX|sts a narrom/gap whi ch nake the: pOSItlonIng operation with respect to-
-t he body of handl er. appar at us’ dlffICU|t The position of tray 90 has a _*
error of X with respect to the B . L g

=
LS

80

]
L
Z“'L' _

Fig.4




naln base 80 of the handl er apparat us.’ Thus t he p05|t|on|n l —Ean. .- f
‘not - be correctly carried out since.the tray slider base of" JEqi{ééaﬁTg%tﬁﬁﬁgN:'
gtation has no p05|t|on|ng refer- ence with respect to the idl or — ]

;'apparatus I'n order to give out correct position ‘of tray sli‘der base,

- expansi ve l'i near noti on QU|de nust be used to replace sllder pack on the

“tray slider- base ;

25 —— /

R 3 _'s."‘r:m:,:]- d o
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DISCLCSURE OF THE | NVENTI.ON The obj ect ‘of the present invend :
provide a tray Ioadrng sta--tion for handler apparatus: mhrchTH§3§§Ea5Héb@ﬁEN :

-gupplying DUT carring trayto handl er apparatus in correct 05|tﬁm?ﬁ$uﬁéhd

“carring out the |oad- ‘i ng/unl oading operation of tray to/fromitne tray .
" l.oading station easily and safely. In order to realize the above object of
the .present . |nvent|on the Iength .of tray gurde bar 15 |s shorten conpared

';to the Iength of tray ad-

. _. Fig_ 6 .' K

Has Been Reﬁaced
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L.

j-ust bar 25. Tray ref erence bar (50, 51, 52, 53) is provrde _
~ whol e body With the main base .80 of the handl er apparatus o E %éﬁg 6§BEEN
_bar 15. Therefore, ‘when tray 90 is pushed up to the highest"
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"TECHNICAL FIELD
The present invention relates to tray loading station for handler ap-

paratus for reliably and easily supplying tray which carries the ICs to be
tested (refered to DUT thereafter) to a IC test system when the test is

carried out.

BACKGRONND ART
In a tray loading station for handler apparatus, DUT carring trays

are placed in tray loading station. The DUTSs are automatically supplied
to a IC test system, and then classified automatically according to the
test result. Therefore, it is necessary to reliably receive and send the
DUT carring trays.and position them correctly.

In addition, since there are large amount of DUTs and trays needed |
to be handled, the receiving and sending operation should be carried out
easily and safely. '

The first conventional apparatus is shown in Figs. 3,4 and 5.

This conventional tray loading station for handler apparatus is
aimed to correctly carry out the positioning operation.

Fig. 3 shows the perspective view of the tray loading station, and
Fig. 4 shows its side view.

A plurality of DUTs are provided inside tray 90. The handler appa-
ratus pick up each DUT, and sént it to a position where a electrical tests
are carried out. A pluarlity of trays 90 are placed overlapingly on a tray
loading station and moved to a desired position in height direction by a
elevator machnism.

In addition, trays may have different sizes suitable for different
type of DUTs. In order to handle the trays of different sizes, position-
ing machnism that can position trays in both X direction and in Y dlrec-

‘tion is also provied.

The main base 80 of the handle apparatus defines a position refer-
ence for the whole handle apparatus. Tray 90 that is provided along one
side of X —direction and one side of Y —direction of main base 80 of han-
dler apparatus is pos_-itioned by the push of movable tray adjust lever 25
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Generally, the bigger the elevator machnism 35 of the tray 90, the
easily the horizontal position of the tray can be ensured. Fig. 5 is the
plane view of elevator 35 of tray 90. The plane of elevator machnism 35
for pushing up the tray 90 can be extented except the moving portion of
tray adjust lever 25. That is, it has concave and convex planes a,b,c,d,
e f,g,j»i>j>k, and |, and the planes d,e,f,g and i,j,k,| are for the
movement of tray adjust lever 25. Besides, the tray adjust level 25 is so
arranged that they can move to a position defining a minimum tray size.
The planes a,b,c and h of elevator machnism 35 defines an area that the
tray of maximun size can cover. Therefore, since the elevator machnism
35 is assured to have enough space, it always can lift the tray 90 hori-
zontally regardless of size of the tray 90.
. The tray 90 is pushed up or lowered down to a desired position by
elevator 35 in the following way.
A linear tooth 76 is provided so that the elevator 35 can move up
and down by means of the rotation of elevator gear 75. In addition, lin-
. ear guide 45 is provided in order to hold the elevator 35 in horizontal po-

sition.

In order to ‘push tray 90 which has been lift to a desired height,tray
pusher 26 is provided on tray adjust lever 25.

As shown in Fig. 4, tray pusher 26 push and fix the highest tray,
prevent the handler apparatus from intaking any dust when it intake
DUT, and correctly place the DUT into the DUT store area inside the
tray. '

Generally, in order to handle large amount of DUTs, handler appa-
ratus usually use a plurality of trays. Loading/unloading operations of
these trays to/from the tray instrallation are usually done by human.

As stated above, according to the first conventional example, after
the main base 80 of the handler apparatus is positioned, tray 90 can also
be fixed up. However, the loading/unloading operation of tray 90 to/
from tray loading station are done by human. Since the movable portion
of the handler apparatus is above the tray loading station, no broad
space can be assured and therefore the operation of exchanging trays 90
become difficult.

The second conventional example is shown in Fig. 6 and 7. This
conventional tray loading station for handler apparatus is aimed to facili-

tate the loading and unloading operations _of trays.
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Fig. 6 shows a perspective view of the tray loading station, and Fig.
7 shows a side view of the tray loading station. In this tray loading sta-
tion, a tray guide bar 15 is provided over tray slide base 5 for positioning
tray 90. Tray 90 provided along tray guide bar 15 is pushed in X or Y di-
rection and positioned.

Elevator 35 is provided for hofizontally pushing up or lowering

.down the tray to a desired positions.

In this conventional example, slider pack 6 is provided for pulling
and pushing tray slider base 5 in/out of the handler apparatus.

For this reason, the tray loading station and tray 90 can be pulled
out togather, and the tray can be loaded or unloaded under the pull—out
state. When tray 90 is loaded or unloaded, a broad space can be ensured
over tray loading station to facilitate the operation of exchanging tray
90. In addition, because there is no movable portion of handler appara-
tus near the tray loading station, operations can be carried out safely.

Refering to Fig. 7, the process of horizontally pushing the tray up
to a desired position is described below.

~ Tray guide bar 15 and tray adjust bar 25 is provided on tray slider

base 5. Tray pusher 26 is provided on tray adjust bar 25 so as to push
tray 90.

Linear tooth 76 is so provided that elevator 35 can move up and

~ down by means of the rotation of elevator gear 75.

Linear guide 45 is provided for holding elevator 35 in horizontal po-
sition. :

The operation of positioning tray 90 is always carried out with re-
spect to tray guide bar 15. However, since slider pack 6 is movable be-
cause of slider machnism, there always exists a narrow gap which make
the positioning operation with respect to the body of handler apparatus
difficult. The position of tray 90 has a error of x with respect to the
main base 80 of the handler apparatus.

Thus, the positioning of tray can not be correctly carried out since
the tray slider base of the tray loading station has no positioning refer-
ence with respect to the handler apparatus.

In order to give out correct position of tray slider base, expansive
linear motion guide must be used to replace slider pack on the tray slider

base.
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The object of the present invention is to provide a tray loading sta-
tion for handler apparatus which is capable of supplying DUT carring
tray to handler apparatus in correct positioning and carring out the load-
ing/unloading operation of tray to/from the tray loading station easily

and safely.

In order to realize the above object of the present invention, the

length of tray guide bar 15 is shorten compared to the length of tray ad-
just bar 25. Tray reference bar (50,51,52,53) is provided to form a
whole body with the main base 80 of the handler apparatus over tray

~ guide bar 15.

Therefore, when tray 90 is pushed up to the highest position by ele-
vator 35, the positioning operation previously done by tray guide bar 15
is switched to be carried out by tray reference bar (50,51,52,53). At

- the positions corresponding to the height of tray reference bar (50,51,

52,53), tray pusher 26 are provided in each tray adjust bar 25 in both X
and Y direction. The highest tray 90 is pushed to tray reference bar
(50,51,52,53) by the air compressed cylinder of tray pusher 26. Since
tray reference bar (50,51,52,53) is installed to the main-base 80 of han-
dler apparatus to form a whole body, tray 90 can be precisely positioned
with respect to the ‘Body of handler. In addition, since tray loading sta-
tion can be pulled out togather with tray 90, tray can loaded or unloaded
under the pulled—out state. Therefore, when tray is loaded or unload-
ed, a broad space can be assured over tray loading station so that the op-

eration of exchanging trays can be facilitated.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing one embodiment of tray load-
ing station for handler apparatus according to the present invention.

Fig. 2 is a side view showing one embodiment of tray loading sta-
tion for handler apparatus according to the present invention.

Fig. 3 is a perspective view of a tray loading station according to a
first prior art example.

Fig. 4 is a side view of a tray loading station according to the first
prior art example.

Fig. 5 is a plane view of elevator 35 for carring tray 90.

Fig. 6 is a perspective view of a tray loading station according to a

. tray guide-bay 15 |sa$—r—anged in X and Y two directions
rEecuIr to each ot her over tray slider base 5 where a plurality
r e placed E a JiIUSt bar 25 pushes tray 90 a- gainst tray
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DETAILED DESCRIPTION OF THE INVENTION

An embodiment of the present invention is described below with
reference to the accompaning drawings.

The tray loading station according to the present invention is shown
in Fig. 1 and 2 wherein Fig. 1 shows a perspective view of one embodi-
ment of the tray loading station, and Fig. 2 shows a side view of the em-
bodiment of the tray loading station. ‘ '

_As shown in Fig. 1, tray guide bar 15 is arranged in X and Y two
directions which is perpeculr to each other over tray slider base 5 where
a plurality of trays 90 are placed. Tray adjust bar 25 pushes tray 90 a-
gainst tray guide bar 15 in both X and Y direction and positions it, that
is, carries out the positioning operation with respect to tray guide bar 15
over tray slider base 5.

Inside tray slider base 5, slider pack 6 is provided which is formed
by rail for pulling out and pushing in the tray slider base 5. Therefore,
tray slider base 5 can be pulled out to a position in front of handler so as
to load or unload the carried tray 90.

In addition, the plane of elevator 35 for pushing up tray 90 up can
be attacted except the moving portion of tray adjust bar 25. That is to
say, it has concave and convex planes a,b,c,d,e,f,g,h,i,j,kand |, and
the planes d,e,f,g and i,],k,l are for the movement of tray adjust bar
25. Therefore, tray 90 can be pushed up horizontally regardless of its
size. '

In the main base 80 of handler apparatus for picking up and attract-
ing DUT, tray reference bar (50,51,52,53) are provided in both X and
Y direction so as to determine the final position of tray 90. :

As described above, tray 90 can be positioned by the use of guide
bar 15 at first. Then, tray 90 can be pushed up by elevator 35. As
shown in Fig. 2, the length of tray guide bar 15 is shorten compared to
‘the length of tray adjust bar 25. Tray reference bar (50,51,52,53) is
provided over tray guide bar 15. |

When tray 90 is pushed up to the highest position by elevator 35,
the positioning operation previously done by tray guide bar 15 is
switched to be carried out by tray reference bar (50,51,52,53). At the
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53), tray pusher 26 are provided in each tray adjust bar 25 in both X and
Y direction. The highest tray 90 is pushed to tray reference bar (50,51,
52,53) by the air compressed cylinder of tray pushef 26. Since tray ref-
erence bars (50,51,52,53) are installed to the main base 80 of handler
apparatus to form a whole body, tray 90 can be precisely positioned with
respect to the body of handler.
_ As stated above, tray guide bar 15 has the function of positioning

tray 90 to some extent, therefore, the use of expansive linear motion

guide can be avoided.

In addition, since the only function of said tray reference bar is to
ensure its position consistent with that of main base 80 of handler appa-
ratus, it can be provided only in one direction between X and Y direc-
tions opposed to tray reference bar, or divided into several ones.

In addition, since the only function of said tray pusher 26 is to pro-
vide pressure pressing tray 90, it can also be formed by flexible materi-
al.

Since the present invention has the above —described structure, the
following effects can be realized:

According the present invention, tray reference bar is provided in
both X and Y direction of main base of the handler apparatus. For this
reason, when tray is pushed up by elevator, its positioning operation is
switched to be carried out by tray reference bar. As a result, tray can
maintain in horizontal state and can be correctly positioned in both X and
Y direction. The problems that DUT fails to enter its positioning pocket
or the center of DUT can not be attracted will not occur. In addition,
since tray loading station can be pulled out togather with tray 90, tray
can loaded or unloaded in the pulled—out state. Therefore, when tray is
loaded or unloaded, a broad space can be assured over tray loading sta-
tion so that the operation of exchanging trays can be facilitaed. Further,
becasue there is no moving portions of handler apparatus near tray load-

ing station, operation can be carried out safely.
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1. A tray loading station for handler apparatus, comprising a eleva-
tor (35) movable up and down where a plurality of trays (90) are placed
overlapingly on a tray slider base (5), characterized in that:

slider pack (6) for pulling and pushing tray slider base (5);

a plurality of tray guide bar (15) provided on the two sides of said |
tray slider base (5) for determining the positions of trays (90);

_ tray adjust bar (25) movably provided on the othet two sides of said
tray slider base (5) for determining the position of tray (90) suitable to
its shape and size;

tray reference bars (50,51,52,53) provided to form a whole body
with the main base (80) of the handler apparatus over tray guide bar
(15), for positioning the tray (90) which is pushed up by elevator (35)
and transfered from tray guide bar (15) in two direction;

whereby the correct positioning operation can be carried out.

2. The tray loading station for handler apparatus according to claim
1, characterized in that tray pushers (26) formed of flexible material
areattached to each of tray adjust bar (25) at the positions correspond-
ing to the height of tray reference bar (50,51,52,53) opposed to the
tray adjust bar, so as to correctly carry out the positioning operation.
(25).

3. The tray loading station for handler apparatus according to claim
2, characterized in that said tray pusher (26) is a air compressed cylin-

der.

___—’/
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The present invention discloses a tray loading station for handler
apparatus which is capable of supplying the DUT carring tray to handler
apparatus in correct positioning and carring out the loading/unloading
operation of tray to/from the tray loading station easily and safely. To
this end, the length of tray guide bar 15 is shorten compared to the
length of tray adjust bar 25. Tray reference bar (50,51,52,53) is pro-
vi_déd over tray guide bar 15. Therefore, when tray 90 is pushed up to
the highest position by elevator 35, the positioning operation is carried

“out by tray reference bar. At the positions corresponding to the height
of tray reference bar, tray pusher 26 are provided. The highest tray 90
is pushed to tray reference bar by the air compressed cylinder of tray
pusher 26. In addition, since tray loading station can be pulled out to-
gather with tray 90, tray can loaded or unloaded in pulled —out state.

Fig 1
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