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TRAY LOADING STATION FOR HANDLER APPARATUS 

. . .. . : . 

. TECHNICAL FIELD 
Th_e present iQvention- relates to tray loading station for- handle~ ap~ 

paratus_for reliably and easily.supplying tray which carri¢s the ICs to be 

tested (refered to DUT thereafter} .~o a IC-test system when the test is 

· carried out. 

BACKGRONND ART 
In a tray loading station for handler apparatus~ DUT earring trays 

are placed in tray loading statiol'l. The DUTs are automatically supplied 

' - to a IC "test system' and then classified automatically a'ccording to the 

test result. Therefore, it is necessary to· reliably receive and send the 
DUT earring trays ,and position. them correctly. - -

·In addition, since there ar~ large amount of DUTs· and trays needed 

. to- be handled, the ~eceiving and sending operation should be carried out·. 

easily and safely. -

The fir~t conv~ntional apparatus" is shown in Figs. 3 '4 and 5. 

This conventional_ tray lo~ding. station f~r handler apparatus is 
: . . . . . 

aimed_ to corre~dy ·catry 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 s~nt it to a po~it_ion ~here a ~lectrical ·tests. 

are carried_ out. A pluarlity of trays 90 are placed overlapingly on a tray -

loading stati~n and moved to a desired position in height direction hy a .. 

elevator machnism. 

In_ addition, trays may have different sizes· suitable for differ_eht 

type of DU Ts. In order to handle the trays of different sizes, ·position-:- · 
. ·. .. 

ing machnism that can position trays :in both X _direction and iri Y direc-

tion is also provied._ . . 
. The main base 80 of the handle ~pparatus defines a position ref er­

e_nce for the :whole handle apparatus~ Tray 90 that is provided along one 

- I ' side of X-directi6n and one side of Y_,;_direction of- main base 80 of han~ 
dler apparatus_ is positioned by the -push of movabl~ tray adjust lever 25 
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·in~X and Y--'direction res_pectively~ 

. Generally, the bigger the elevator machnism 35 of the tray 9o, the 
. . . . 

. 

easily the horizont_al position ·of the tray can _be' ensured. Fig. 5 is the 

plane v.iew of ~levator 35 oftray 90. The planeof elevator machnism 35 

for pushing· up the tray 90 can be extented except the moving portion of 

tray adjust lever 25. _That is, it h~.s .coricave and convex plane$ a ,b ,c ;d·, 

·. e,f,g,j,i,j~k, and 1, and the planes d,e,f,g and i,.·j,k,l are for the 

mbvem~nt~ftray adjust lever 25. Besides, the _"t~ay adjust level 25 is so 

·arranged that they can mov·e to a position defining a minimum tray size. 

The planes a, b_,c and h of ele.vator machnism ~5 define~ ari ~rea that the 

tray of maximun size can cover. Therefore, since the elevator h1achnism 

35 is assured to have ~n~ugh space' it always can lift the tray 90 h~ri"'." 
zontally regardless of size of the tray 9o. . . 

· The tray 9·0 is pushed up or lo\Vered down to a desired pos_ition. 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 theiotatio~ of ele~ator gear 75 .. In addition, lin:­

ear guide 45 is pro~ided in order to hold.the elevator 35 in horizontal po­

sition. 

In orcler 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, 

pre~ent 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 l_arge amount of DUTs, handler appa- · 

. ratus usually use a plurality or"trays. Loading/unloading operations ~f 

these trays to/from the tray insti-allation are u~ually dorie 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/unloadi~g operation of tray 90 to/ 

from tra:y loading station are done.by human. Since the movable po_~tiori 

of the handler apparaitis is· above· the fray loading station, no broad 

. space can b_e assured .and 'therefore the. operation of exchanging trays 90 

become· difficult. 

· The second conventional -example is ·shown in Fig .. 6 and ·7. This 

. conventfonal tray loading station for handler apparatus is aimed to facifi­

tate the loading arid ur1loading operations of t~ays. 
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Fig. 6 shows a perspective view of the tray loading station, and Fig. 

7 shows a si~e view of the t~ay loading station. In this tray loading sta- . 

· tiori, a tray ·guide baI" 1~ is provided over tray slide base 5 for positioning 

tray 90. Tray 99. provided along tray guide bar 15 is pushed in X or Y di- · 

rection and· positioned. 
. ... 

Elevator 35 is· provided for horizontally pushing up or lowering 

. down the tray to a desired positions. .· . . . 

. ·· In this conventional example, slider pack 6. is .provided for pulling 

arid p·ushiI1g trayslider base 5 i'n/out of the handler apparatus. 

For this re·ason, the fra:y loading station· and tray 90 can b.e pulled . 

out togather, and the tray can-. be loaded or unloaded under_ the pull-out 

state. When tray 90 is loaded or unloaded, a :broatl ·space can be ensured 

over tray loading station to facilitate. the operation of exchanging tray 

90. In adciition, ·because t~ere is no movable portion of handler appara-
. . . 

tus near the tray loa~ing station, operations can be. carried out safely .... 

· Refering to· Fig. 7, the process of horizontally pushing the tray· up 

to a desired position i~ 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 ·75 ·is so provided that el~vator 35 can move up. and 

·down by means of the. rota.tion of.eleva.tor 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. o~. slider machnism' there al ways e~ists a narrow gap w~ich 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 apparatu~ .. 
Th.us, 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 appa:ra_tus. · 

. In order. to give out .correct position of tray slid~r base, expansive 

.. linear motion guide must be used to repl~ce sl~der pa.ck on the tray slid~~ 
base. 
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. DISCLOSURE OF THE INVENTION 
. . 

· The object of the present invention is to provide a tray lo~ding· sta- · ... 
. . . . . . 

· tion for .·handle.r appa~atus which is· capable of supplying DUT earring 

tray to handler ·apparatusin correct positidning and earring out the load­

. ingf~nloading 'Operati6n of tray to/from the tr~y.loa:ding station easily 

and safely . 

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

le~gth of td1y guide bar 15 is shorten compared to the length of tray ad-
. . 

just .bar 2.5. Tray reference bar (50, 51, 52, 53) is provided to form a 

·whole body wl.th the rnain ha~~ -~O of the handler appar.atus over tray · 

guide bar 15. 
Therefore, when tray 90 is pushed up to the highe,st position by ele-. 

vator 35, the positio~ing open1.tion previously done by tray guide bar 15 

is switched to becarri~d out by tray reference bar (50,·51,52,53). At 
, I • • . , , . . . • , 

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 

.· a.nd 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.·ba~e 80of han-

. dler appa.ratus to form a whole body, tray 90 can be precisely positioned 

with respect to the bocly of handler·. In addition, sine~ tray loading sta­

tion can be pulled out togather with tray 90, tray can loaded or unloaded 

under the pulled--outstate. Therefore, ~hen tray is loaded: ~r 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 perspecti.ve view showing one embodiment of tray load~. 
ing station for handler apparatus according to the.present invention~ 

Fig. 2 is a side vi'ew showin.g on~ embodim~nt of tray loading sta­

tion for hancilerapparatu~ according to the present invention. 

Fig. 3 .is .a perspective view of a tr.ay loading staiio.n 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 plarie view ofelevator 35 for earring tray 90. 

Fig. 6 is a persp~ctive· vi.ew of a tray loading statfon ac::cording to a 
. . .. 
-4-



second prior art example .. 

Fig. 7 is a side view of a tr_ay loading station according to the second 

prior· art example . 

. · .DETAILED DESCRlPTlON 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 prese~t i~vention is shown 

i_n Fig. 1 and 2 wherein Fig. i sh~vVS. a perspective view of one embodi­

ment of the tray loadihg station, and Fig., 2" &bows a side vie~ of the em~. 
boO.im.ent of the tray loading station. 

.. . 

As shown in Fig. 1, tray g~ide bar 15 is a~ranged in X a~d Y two 

di_rections 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 g"uide bar 15 .• 

. over tray slider base 5. 

· · Inside tray slider base. 5, slid.er pack. 6 .is provided which is formed. 
. . . . 

by rail for pulling out and pushing in the tray slider base 5~ Therefore, 
. . 

.tray ~lider base 5 can be pulled outto a position in front of handler so as 

to lciad 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,k and 1, and 

the planes d, e., f, g ·and i, j, k, 1 are _for the movement of tray adjust bar 

25. Therefore, fray 90 can b.e pushe:d 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 directio~ 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 ~uide bar 15)s shorten compared to 

the .length of tray adjust bar 25. Tray reference bar (50, 51, 52 '· 53) is 
. .. . . 

provid~d over. tray guide bar 15. . . . . . ... 

When tray 90 is pushed. up to the high~st position -by: elevator 3·5, 
. . . . . 

·the positioiJ,ing operation previo.usly done by tray guide ·bar : 15 is 

switched to be car~ied OUt·by tray"ref~r~nce bar (5.0,Si,52,53) .. At the 
. . 2s- . . 

•. 
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positions corr~sponding to the height of tray reference bar ( 50, 51; 52, 

53) ,. fray pusher 26 are provided iri each tray adjust bar 25 in both X and 

.Y direction. The highest tray 90 is pushed totrayreference bar (50,51, 

· 52, 53) by the air compressed cylinder of tray pusher 26 .. Since tray ref~ 

erence bars (50' 5'1, 52' 53) are installed to the main base 80 of handler 

apparatus ~oform a whole body, fray .90 can be p~ec~sely positioned with. 

respect to the body of handler~ ·- · 

.· .. A~ sta.t~d above, tray guide bar 15 has the function of positioning 

tray 90 to some extent' therefore' the use of expansiv~ linear motion 

guide can .be avoided. 

·. · In addition,. since. the only. function of said ·tr_ay reference bar is to 

ensur·e Its position consistent with that of main hase 80 of handler appa-
. . . . . . . 

. ·. ra~us, ·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, itcan.also be formed by flexible materi-

al. . ·. . . . 

Since thepresent 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 

switch~d to be carried out by tray reference ha~. As a result, tray. can 

maintain. in horizo.ntal state and ca·n be.cor~ectly positioned in both x and 

Y direction. The pr()blems that DUT fails to enter its pqsitioning pocket 
. . 

or the center of DUT cari not l;>e· ~ttracted ·will not occur. Jn 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 fray is 

loaded or unloaded, a broa~ space c~n be assu_red over tray loading sta.­

tion ~o. that· the operation of e~changing trays can be facilitaed. ·Further, 
. . . 

. becasue there .is. no movjng portions of handler apparatus near tray load~ 

· ing station·, operation can be ~arried out safely. 

--:-- 6. - . 
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J. A tray loading st.ation for handler apparatus, comprising- a efeva~ 

tor. (35) movable tip arid down where a plurality of trays (90) are placed 

overlapingly ori ·a tray slider base (5), characterized in that: 

. ~Hder pack.(6) for pulling and pu_shing 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 t~ays (90); 

tr~y adjust bar (25) movably provided on the other two sides of said 

tray slider base (5) for determiningthe position of tray' -(90) suitable to 

its shape a!ld 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 bat ( 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, cha~acterized i.n that tray pushers (26) formed of flexible material 

a.reattached to each of· tray adjust bar (25) at the p~sitions cor'respond­

ing to the height of tray r~ference. bar (50, 51_, 52, 53) opposed to the 

tray adjust bar, so as to· correctly carry out the"positioning operatfon. 

(25). ' . 

3. The tray loading station for handler appa~atus according to claim .· 

2' characterized in that said tray pusher (26) is a air compressed cylin­

··.der. 

,.,.. 
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