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| NVENTI ON - 1. FIELD OF THE INVENTION 5 The present invent+0On
relates to an integrated circuit (1Q transporting and handling or
processi ng .appar at us (comonly called I C handl er) used, for exanple,
inan IC “ testing apparatus (commoply called IC tester) for testing

| Cs. 107 2. DESCRI PTI ON OF THE RELUATED ART Fig. 1 shows a
di agrammati cal arrangenent of a prior | C handl er called "horizonta
transporting systen'. A plurality of tray groups 2 are di sposed al ong

one side, 15 nanel YNTECRATEDVOIRSUCE TRANSPOREINGaRPPRRATYS a frane 1 which

BACKGROUND OF THE INVENTION
1. FIELD OF THE INVENTION
5 The present invention relates to an integrated circuit
(IC) transporting and handling-or processing apparatus
(commonly called IC handler) used, for example, in an IC
~ testing apparatus (commonly called IC tester) for testing

ICs.

10 _
2. DESCRIPTION OF THE RELATED ART

Fig. 1 shows a diagrammatical arrangement of a prior

IC handler called ”horizoﬁtal transporting system”. A
plurality of tray groups 2 are disposed along one side,

15 namely, the lower side 1A in the drawing, of a frame 1 which
serves as a base. Each tray in the tray groups 2 is loaded
ﬁith_ICs. Each of the tray groups 2A-2E consists of a stack
of multiple trays loaded up in vertical direction. The
leftmost tray group 2A in the drawing is pésitioned at a

20 loader section. ICs undergoing a test hereafter (ICs to be
tested) have been loaded on each tray in the tray group 2a
at the loader section.

A carrier arm 3 picks up two ICs at a time, in this
e#ample, out of the uppermost tray of the tray group 2A

25 which is a stack of trays and transports them onto a
turntable 4 called “soak stage”. On the turntable 4, in

order to define the positions for receiving'ICs, are formed



serves as a base. Each tray in the tray groups 2 is |oaded ~Wwith IGs.
Each of the tray groups 2A-2E consists of a stack of nultiple trays
| oaded up in vertical direction. The leftnost tray group 2Ain the
drawi ng is?positioned at a 20 |loader section. |Cs undergoing a test
hereafter (1Cs . to be tested) have peen | oaded on each tray in the tray
group 2A at the | oader section. ~“7 A carrier arm 3 picks up
two ICs at atine, in this exanpl e, out of the uppernost tray of the
tray group 2A 25 which is a stack of trays and transports themonto a
turntabl e 4 pasitioliiunkrextenyeld pobtibhe Suaniahged aldny two order to
define the positions for receiving IGs, are fornmed . .

-2- peeneerkriy ¢laxnsaad linesi ebsibtervabgeof & cwundtant angle
concentric circular Iines at intervals of a constant angle as shown
in Fig. 2. @as shown in Fig. 2. '

Each recessed portion 5 is of substantially square

5 shape in plan and the four sides thereof are surfouhded by
upwardly inclined walls (surfaces). Every time the
turntable 4 rotates by one pitch, two ICs are fallen into

- two respective recessed portions 5 one being arranged in the
inner circular line and the other in the outer circulaf
16 1line.

A reference numeral 6 denotes a contact arm for
transferring ICs conveyed by the turntable 4 to a testing
section 7. The contact arm 6 is adapted to pick up two ICs
by suction at a time out of the respective-positioning'

15 recessed portions 5 on the turntable 4 and transports these
ICs to the testing section 7. The contact arm 6 has three
arms and performs the operation of sequentially transferring
the ICs to the testing section 7 and the operation of
sequentially transferring the tested ICs to a transfer arm 8

20 located at an exit side by rotation of the three arms.

Further, the IC handler is constructed such that the
turntable 4, the contact arm 6, and the testing section 7
are placed in a constant temperature or thermostatic room
. (chamber) 9, and ICs to be tested are maintained at a

25 predetermined temperature within this thermostatic chamber 9
and undergo a test therein.

ICs taken out from the thermostatic chamber 9 by the -



Each regessed portion 5 is of substantially square 5 shape in plan and
the four sides thereof are surrounded by upwardly inclined walls
(surfaces). Every tine the turntable 4 rotates by one pitch, tw ICs
are fallen into two respective recessed portions 5 one bei ng arranged
in the _ " inner circular line and the other in the outer circular 10

l'i ne. ' A reference nuneral 83denotes a contact arm for .
transferring I Cs conveyed by the turntable 4 to a testing ~ section 7.
The contact arm6 is adapted to pick up, two ICs by suction at a tine

out of the regpasFbYCaPRSE I EHEEH ald tHeL©32C4 188" bifOPRe StREhS Lyt abl e
S Sihe

4 and transports these ICs to the testing section contact arm

6 has three chambegr afe agor{sd for réhd IHasiRe o ikhd ebstepdsnitd! dng
transferring the ICs to the testing section 7 and the operation of

sequenti al | y stozedf énr cogrespondiyie dneCoft a&haebr grafegronps 82¢ 202p | feat ed
at an exit side by rotation of the three arns. Further, the IC
handl er is cé@fsinuthéd ezampledloadted at apuuniebferdsectiomontBet arm 6,
and the 2F8tngmiggtlggnzéonforming or bad ICs (ICs having a defect or
failﬁre) are stored in a tray of the rightmost tray group
2E, conforming or good ICs (ICs having no defect or failure)
are stored in a tfay of the tray group 2D positioned at the
left side of the tray group 2E, and ICs which are needed to
10 undergo a retest are stored in a tray of the tray group 2C
positioned at the left side of the tray group 2D. This
sorting of ICs is performed by a carrier arm 11.
Further, the tray group 2B located at the second left
side position is an empty tray group located at a buffer
15 section for accommodating trays emptied of ICs in the loader
section. When the uppermost tray of any one stack of the
tray groups 2C, 2D and 2E in the unloader section is filled
with ICs, a tray of this empty tray group 2B is cohveyed
onto the tray stack of the corresponding tray group and is
20 utilized to store ICs therein.
In the aforementioned IC handler, the subject apparatus
or structure to which the present invention is applied is an
IC transporting apparatus comprising the contact arm 6 for
carrying ICs ffom the turntable 4 to the testing section 7
25 and an IC transporting apparatus comprising the carrier arm

11 and the transfer arm 8 for conveying ICs from the testing

section 7 to the carrier arm 11.



are placed in a constant tenperature or thernostatic room (chamber) 9,
and 1Cs to be tested are naintained at a 25 predetermned tenperature
within this thernostatic chanber 9 and undergo a test therein

| Cs taken out fromthe thernostatic chanber 9 by the

- 3- i transfer arm8 located at the exit side of the thernostatic
chanber ‘are sorted on the basis of the-fest results and ~ stored in
correspondi ng one of three tray groups 2C, 2D and 2E in this exanple
| ocated at an unl oader section. For -5 exanple, non-conformng or bad ICs

(1Cs having a defepig9r3 shows faidttu®rusee oft Qr@Gntﬂcé‘ él‘i@é‘]ﬁ;\é” it N ot ect

rightnost tray group - 2E, conform ng or good |
or failure) for piektngtwp eICs rowk tdﬂpd%&t&bﬁlhggi‘eéé%@d ZhoPoddd aned at
t he | eft side of the tray group 2E, and | whi ch are needed to 10

undergo a refozmedrensacpribry rart thunntablehd.t r Ayrgferenés numeral 12
denotes the entire structure of the contact chuck. The
.5 contact chuck 12 comprises a supporting plate 13, gﬁide pins
14 implanted on this supporting plate 13, suction means 15
for picking up ICs by suction, and a lead pusher (a tool for
' pressing or pushing lead terminals of an IC) 16 surrounding
this suction means 15.
10 The suction means 15 comprises a sucker 15A mounted on
the lower or forward end portion of the suction means 15 and
a sucking path 15B for aspirating air through the sucker
15A. The lead pusher 16 is arranged such that the suction
means 15 is positioned in.the center of the lead pusher 16
15 and is surrounded by the lead pusher 16. This lead pusher
16 is adapted to perform operation of defining an IC to a
predetermined position so that the suction means 15 can pick
up by suction an IC being accurately located on the
predetermined position when the suction means 15 picks up
20 the IC.
That is, the forward or lower end portion of the lead
pusher 16 has a tapered surface so that the lead pusher 16
can get into the positioning recessed portion 5, and the
tapered end poftion is inserted into the positioning
25 recessed portion 5. By inserting the end portion of the
lead pusher 16 into the positioning recessed portion 5, the

sucker 15A can approach the IC and come in contact with the



positioned at the left side of the tray group 2D. This sorting of 1GCs
is performed by a carrier arm11. ~Further, the tray group 2B

| ocated at the second |eft side position is an enpty tray group

| ocated at a buffer 15 section for accommopdating trays enptied of ICs in
the | oader section. \Wen the uppernost tray of any one stack of the
tray grdups 2C, 2D and 2E in the unl oad®r section is filled with IGCs,
a tray of this enpty tray group 2B is conveyed onto the tray stack of
the corresponding tray group and is 20, utilized to store ICs therein.

In-the af or egentbopeek | ip NI RY byt ety .€CtA£p93i§I#%??f thé"l%%JLmture

to which the present invention s applied is an ansporiitng

appar at us cogpim$hals tGf RS ard Fockd to engﬁ?érﬁiﬂg LthS {dgup the
turntable 4 to the testing section 7 25 and an I'C transporting appar at us

conpri si ng t bédearof etheirend portlibmiod the Leadspesher mé, fard awneying | Cs
fromthe testing section 7 to the carrier arm11l
the IC is located to a position determined by the lead
5 pusher 16 and then the IC is picked up by suction. -
Further, the lead pusher 16 performs operation of
pushing the lead terminals of the IC against an IC socket in
 the state that the IC is conveyed to the testing section 7
‘and of maintaining the electrical contact between the IC and
10 the IC socket. Therefore, at least a portion of the lead
pusher 16 which contacts with the lead terminals is formed
of an insulating material. In the illustrated example shown
in the drawing, a case is shown where the entire lead pusher
is integrally formed of an insulating material by molding.
15 The contact chuck 12 is supported by a member 17
hanging from the contact arm 6 (not shown in Fig. 3) and is
- movable in the up-and-down (vertical) direction and in the
rotating direction of the contact arm. A shock absorber 18
lies between the member 17 and the contact chuck 12. This
20 shock absorber 18 consists of a plate 18A mounted on the
lower side of the member 17, rods 18B hanging from the plate
183, a plate 18C hanging from the rods 18B and springs 18D
each applying a predetermined pressure between the plates
16a and 18c.
25 . Rods 13A stand upwardly on the supporting plate 13
which is a part of the contact chuck 12. The contact chuck

12 hangs from the member 17 through the shock absorber 18 by



-4- Fig. 3 shows a structure of a contact chuck portion

for plcklng up 1 Cs out of positioning recessed portions 5 formed on a
prior art turntable 4. A reference nuneral 12 denotes the entire
structure of the contact chuck. The 5 contact chuck 12 conprises a
supporting plate 13, gui de pins 14 inplanted on this supporting plate
13, suction neans 15 for picking-@p 1 Cs by suction, and a | ead pusher
(a tool for pressing or pushing | ead tern1na|s of an I1C) 16

surroundi ng -this suction neans 15, The suction nmeans 15

conprises a %Hﬁﬁihglﬁﬁe% et o ass tt'i‘&oh&)fﬁﬁh?()*;i%é%’?i&é’:i SRfidprid on of

t he suction neans a suck I ng pat ing arr

h th h 18ai t t he
through the aupket of the lébcK bddddrPushahdltol énﬁaﬁhgaféi lﬁé&gus]her

suction means 15 is positioned in the center o
15 and is suidthutbHedpbyté hk8dead pusher 16. This |ead pusher _ 16 i's
adapted to performoperation of defining an ICto a pr edet er m ned

position so that tWkesuthé cromesrts chtickan2pimokes downwardly and

5 approaches the positioning recessed portion 5, it ié
necessary to align the central position or axis of the lead
pusher 16 with the center or central axis of the positioning
recessed portion 5. To this end, in the illustrated priér
example, a pair.of guide bushes 21 is provided on the

10  turntable 4 for each of the positioning recessed'portions 5,
and also guide pins 14 which fit in the guide bushes 21 are
provided on Lhe supporting plate 13 in such a manner that
the guide pins 14 project downwardly from the supporting
plate 13 whereby the center of the lead pusher 16 can align

15 with the center of the positioning recessed portion 5 by
engaging.guide pins 14 with the gquide bushes 21.

For this positioning and aligning operation, a-play or
clearance is provided between each rod 13A and a through-~
hole through which each rod 13A passes and formed in the

20 plate 18C which is a part of the shock absorber 18 so that
the positioning of the contact chuck 12 to each recessed
portion 5 is made possible within the range of the play
between the rod 13A and the through-hole.

In the prior art apparatus, positioning and alignment

25 of the contact chuck 12 to and with the positioning recessed
portion 5 has been made possible by means of the guide

bushes 21 and the guide pins 14. Since the two guide bushes



up by suction an | C being accurately | ocated on the pr edet er m ned
position when the suction means 15 picks up 20 the IC That

is, the forward or | ower end portion of the |ead ~ pusher 16 has a
tapered surface so that the | ead pusher 16 - can get into the
positioning recessed portion 5, and the tapered end portion is
inserted into the positioning 25 rec8dsed portion 5. By inserting the
end portion of the | ead pusher 16 into the positioning recessed _
portion 5, the sucker 15A can approach the IC and conme in contact with

t he 21 must be provided for each positioning receé&é&OPéiﬁibﬂWS‘ihe
| C by suction. At this tinme, the | ead termnals of the 1C are forced

to engage witfiormed onnthe surface des tife thweneablpoat agnshbwih hen leag. misher
16; and hence the ICis located to a position determ ned by the | ead
many guide bushes are required and hence the cost of such
parts is high.
5 In addition, since a multiple of guide bushes'21 must
be provided, even the heat capacity of only the guide bushes
21 becomes large, and thus a heating and heat absorbing or
cooling apparatus of large capacity must be provided fo:
heating and cooling the thermostatic chamber 9. Further,
10 because of a large heat capacity required, there is a
shortcoming that it takes a considerable time until the

temperature within the thermostatic chamber 9 reaches a

target temperature and stabilizes to that temperature.

15 SUMMARY OF THE INVENTION
An object of the present invention is to provide an IC
transporting apparatus which is unnecessary to provide a
positioning and alignment mechanism comprising guide bushes
and guide pins, can reduce the heat capacity within the
20 thermostatic chamber, and can be manufactured at low cost.
An another object of the present invention is to
provide an IC transporting apparatus which can surely store
the tested ICs in a tray located at the unloader section.
In the pfesent invention, there is provided an IC
25 transporting apparatus wherein a guide surrounding the
device suction means of the device chuck part has the

positioning function, too. That is, the forward or lower



5 pusher 16 and then the I1Cis picked up by suction. Further,
the Il ead pusher 16 perforns operation of pushing the lead termnals
of the I C against an I C socket in the state that the 1Cis conveyed
to the testing section 7 and of maintaining the electrical contact
between the 1C and 10 the IC socket. _Therefore, at |east a portion of
the | ead pusher 16 which contacts8with the lead terninals is forned
of an insulating material. In the illustrated exanpl e shown ~inthe
drawi ng, a case is shown where the entiye | ead pusher is integrally

formed of aneh@sygtap) "BorEse rf%ﬁ'tﬂé’ e Bﬁrroﬁﬁdin% the A& L I ifde i CK

12 is supported by a nenber hanging fromthe contact arm 6 (not

shown in Fi gme3nsand formed to 'Hawablae shapeh®hishassndeye {weftical)
direction and in the rotating direction of the contact arm A shock
absorber 18 positibningheecessed porichewithoatdahpepTantaetckdustdnde?. Thi s
20 shock absorber 18 consists of a plate 18A nounted on the | ower
side of the khepebetveenodnd sdseartdenguiidenhasefpahtportions kh ol ate
18C hanging fromthe rods 18B and springs 18D each_applying a

pr edet er B ne¥NpFBSSNFAISBtWiddh Qthabyitst against corresponding one of the

upper end surfaces of the positioning recessed portion.
According to the arrangement of the present invention,
when the device suction means of the device chuck part
approaches a positioning recessed portion formed on thé
10 turntable or a poéitioning recessed portion formed on the
transfer arm, first, the lower end portion of the guide
surrounding the device suction means starts to engage with
the positioning recessed portion and then the guide is
guided in the positioning recessed portion by this
15 engagement of the guide with the positioning recessed
portion so that the positions of the guide and the recessed .
portion are aligned to each other.
Next, when.the guide is further inserted into the
positioning recessed portion, the flat portions formed on
20 the guide abut against the upper end surface of the
positioning recessed portion, and hence the guide is
inhibited to further get into the positioning recessed
portion by this engagement 6f the flat portions of the guide
with the upper.end surface of the recessed portion. As a
25 result, it is inhibited that the gquide eats into the
- positioning recessed portion, and hence the IC located in

the recessed portion is protected to be broken or damaged by



18A and, 18C. 25 Rods 13A stand upwardly on the supporting plate 13

which is a part of the contact chuck 12. The contact chuck 12 hangs
fromthe nmenber 17 through the shock absorber 18 by o

- 6- causing the rods 13A to pass through the plate 18C which is

a part of the shock absorber 18 and to engage the rods 13A with the
pl ate 18C. Wien the contact?thuck 12 noves downwardly and 5
approaches the positioning recessed portion 5, it is necessary to
align the central position or axis of the |ead pusher 16 with the
center or cegheaguedésamd tHe gasitiioninddand alibRreseest P&Eé'c{}ﬁcﬁe afy this
end, in the illustrated prior exanpl e, a pair of guide bushes 21 is

provi ded on the réfessed npaitiion! dam beaelf febtblewehi theNé4ifh ILSARTREY
ortions 5, -
P as that of the prior apparatus.

5 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagrammatic pian view showing an example
of an IC handler to which the present invention is applied;

Fig. 2 is a perspective view of a turntable used in a
prior art IC handler for explaining the structure thereof:;

10 Fig. 3 is a sectional view showing the structure of a
prior art IC transporting apparatus;

Fig. 4 is a sectional view showing the structure of a
first embodiment of an IC transporting apparatus according
to the present invention;

15 Fig. 5 is a perspective view showing an example of a
lead pusher used in the IC transporting apparatus of the
present invention;

Fig. 6 is a sectional view showing the structure of a
second embodiment of the IC transporting apparatus according

20 to the present invention; and

Fig. 7 is.a sectional view showing a tray of type for

guiding IC packages and the ICs loaded on the tray.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 Now, the embodiments of the present invention will be
_described with reference to the accompanying drawings.

Fig. 4 shows a first embodiment of the IC transporting



and al so guide pins 14 which fit in the guide bushes 21 are -provi ded
on t'he supporting plate 13 in such a nanner that the guide pins 14
proj ect downwardly fromthe supporting plate 13 whereby the center of
the | ead pusher 16 can align 15 with the center of the positioning
recessed portion 5 by engagi ng guide pins 14 with the gui de bushes
21. For this positioning amP-aligning operation, a play or

cl earance is provided between each rod 13A and a through- hole _

t hrough whi ch each rod 13A passes and forned in the 20 plate 18C which is

a part of th%p@ﬁ?ﬁ%uﬁbﬁeéé¥ﬁlﬂ§;Ea’éﬂgi esenttgévaﬁﬁia oni #ﬁ%}t cont act

chuck 12 to each recessed portlon 'S nma posSI Fe Wt e range

of the play portibagveeneldgernidl dotedpbrdiagt %Oleﬁhsé%f £ Fig. 3 are In
the prior art apparatus, positioning and alignment e cont act

chuck 12 to dndieatbdtbe amelsamllmdmﬁdmeralspéﬂcﬂé)récf@ﬁs hegniqrade
possi bl e by neans of the guide bushes 21 and the guide pins 14. Since
the two gui d@igusBes This first embodiment shows the case in which the
5 present invention is applied to an apparatus or étrncture
for picking up ICs to be tested by suction out of
positioning recessed portions 5 of a turntable 4 by a
~ contact arm 6 and trénsferring them to the testing section 7
by the contact arm 6. |
10 In this embodiment, a guiding function is given to a
lead pusher 16 surrounding a suction means 15 of a device
chuck part, i.é., a contact chuck 12 in this example, and so
the forward or lower end portion of the lead pusher 16 is
formed to have a shape which can fit in each positioning
15 recessed portion 5 without any play or clearance
therebetween. That is, in the prior art apparatus, since
positioning and alignment of the contact chuck 12 to and
with the positioning recessed portion 5 has been made
possible by means of the guide bushes 21 and the guide pins
20 14 as shown in Fig. 3 and also the distance or depth of the
lead pusher 16 entering into the recessed portion 5 has been
confined by means of the guide bushes 21 and the guide pins
14, the lower end portion of the lead pusher 16 has been
formed to have.a shape which produces a play to some extent
25 between the lead pusher 16 and the positioning recessed
portion 5 when lead pusher has engaged with the recessed

portion.



21 nust be provi ded for each positioning recessed portion 5 ~-formed on
the 'surface of the turntable 4 as shown in Fig. 2, ~many gui de bushes
are required and hence the cost of such parts is high. 5 In
addition, since a nmultiple of guide bushes 21 nust be provided, even
t he heat, capacity of only the guide bushes 21 becones |arge, and thus
a heating and heat absorbing or <bbt i ng apparatus of | arge capacity
nmust be provided for heating and cooling the thernostatic chanber 9.
Further, 10 because of a |large heat capacity required, there is a

shortcoming that i We a3 £ Ofisd i’ Linve Ebh gﬂg 4 ure
W thin thegt her rms%lgt | géﬁhalnr%er 9Cbr:1:aézfa§1(:ahestlzl!i1 nt get 1ean‘p% ﬂfgl}?e an

stabilizes tdsthakotﬁﬂﬁcraﬁlﬁfguldeZHidSQMHAB¥s§E13hEh N Td Dynment of

An.object of the present invention is to provide an tTansporting

appar at us whithle centactcelnsek Y12 ccprand Gdth the p051tlon1ng recessed
portion 5 is made possible by this lead pushér 16.

5 Therefore, if there is any play in the engaged staté between
the lead pusher 16 and the poéitioning recessed portion 5 or
if the lead pusher 16 loosely engages with the recessed |
portion, the accuracy of the positioning and the alignmént
is decreased. |

10 For this reason, in this embodiment, the forward end
portion of the lead pusher 16 has a shape formed to conform
to the 1ncllned surface of the positioning recessed portion
5 so that the forward end portion of the lead pusher 16 can
engage with the positioning recessed portion 5 without any

15 play therebetween. In addition, flat portions 16A are
formed on the lead pusher 16 at the position thereof spaced.
apart from the tip end of the lead pusher 16 by a distance
corresponding to a predetermined depth which the forward end
portion of the pusher 16 enters into the positioning -

20 recessed portion 5. These flat portions 16A abut against
the upper end surface 4A of the positioning recessed portion
5 in the engaged state.

By the abutment of the flat portions 16A against the
upper end surféce 4A of the positioning recessed portion 5,

25 the lead pusher 16 is inhibited to further get into the

positioning recessed portion 5, and thus there is provided

the IC transporting apparatus which is constructed to be



posi tioni ng and al i gnment mechani sm conprising guide bushes -and gui de
pins, can reduce the heat capacity within the 20 thernostatic chamber, :
and can be manufactured at | ow cost. An anot her object of the
present invention is to provide an I C transporting apparatus which can
surely store the tested I1Cs in a b{ y located at the unloader section.
In the present invention, there is provided an IC 25 transporting
appar atus wherein a gui de surroundi.ng the devi ce suction nmeans of the
devi ce chuck part has the positionjng function, too. That is, the
forward or | abéde to prevent from being caused an accident-hat the 1l
(tip) porion of the guide surrounding the device suction neans i s
formed to hapusheshipeeabs cintonrtie positioning rpoessedport iartSsed
portion without any play or clearance t herebet ween, and al so the
gui de has fl at por¥u§ﬁge§acxp(ﬁhls embodiment, each of the positioning
recessed portions has a play so that a semiconductor device
5 fallen thereinto can move in the horizontal direction to
some extent when the lead pusher 16 engages with the
positioning recessed portion 5.
Fig. 5 shows a structure of the lead pusher 16 used in
the present invention. Since the lead pusher 16 used in the
10 present invention performs repetitive operations of
engagement with and release from the positioning recessed
portions 5, the lead pusher 16 is formed of a reinforced
plastic material having both sliding and wear resisting
(durable) features.
15 In Fig. 5, the lead pusher 16 is shown bottom up
-(upside down). Reference character 16B denotes a flange
portion which is adapted to be mounted to the supporting
- plate 13 and reference character 16C denotes downwardly
projected ridges of the forward end portion which gets into
20 the positioning recessed portion 5. The ridges 16C are
provided along every sides of a regular square and the slope
of the inclined surface 16D of each ridge conforms to the
angle of corresponding one of the inclined surfaces of the
positioning recessed portion 5. The flat portions 16A are
25 formed at the lower ends of the inclined surfaces 16D

(seeing in the state of Fig. 5), respectively. A through-

hole 16E through which the suction means 15 passes is formed



5 which engages with or abuts agai nst correspondi ng one of the - upper
end surfaces of the positioning recessed portion. According to
t he arrangenent of the present invention, when the device suction
means of the device chuck part approaches a positioning recessed
portion formed on the 10 turntable or, a positioning recessed portion
formed on the transfer arm firstt3<the |ower end portion of the guide
surroundi ng the device suction neans starts to engage with “the
positioning recessed portion and then the guide is guided in the

posi tioni ng aecensefess i the tdghlalbsqRABa08TBRY @ick NPidRigke wildh t he
positioning recessed portion so that the positions of the guide and
the recessedthe rifggetiémh iw «liddpopedd to each ot her. Next, when
the guide is further inserted into the posi tioning recessed portion, :
the flat-portions FbgneG shows2@ seoconguietbodimentgaf nan Ithetrgmporarichg
surface of the positioning recessed portion, and hence the guide is
i nhi bi t ed t 03PRArALYS RICONIING o Fbei preseny ipvestion. Thimrtion by this
engagenent of the flat portions of -the guide with the upper end
surface &f tREPPALIEEREShRe ithe CASejwhere the present invention is

applied to an apparatus or structure for picking up the
tested ICs by suction out of positioning recessed portions
31 provided on the upper surface of the transfer arm 8 by a
device suction means (chuék) 33 of a deéice chuck part 32 of
10 the carrier arm 11 and conveying the ICs to a tray located
at the unloader secﬁion by the carrier arm 11.

As an example of a recent tray 40 is shown in Fig. 7,
in recent years there are increased trays of a type having
frame-like guide portions 43 each for guiding the mold

15 (package) 42 of a semiconductor device (an IC in this
exaﬁple) 41. To this end, a sévere accuracy for positioning
an IC in the tray 40 has been requested.

In the prior art apparatus, for example, if the
transfer arm 8 stops at a position shifted by a little from

20 the normal position, the interval or space between the ICs
loaded in the two positioning recessed portions formed on
the upper surface of the transfer arm 8 becomes smaller or
larger than the normal interval. Since the carrier arm 11
picks up by suétioﬂ and holds the two ICs as they are, the

25 two ICs are transferred to the tray with the two ICs held in
the state of the abnormal interval.

As a result, the prior art apparatus has a shortcoming



25 result, it is inhibited that the guide eats into the posi-tioning

recessed portion, and hence the IC located in the recessed portion is
protected to be broken or damaged by

-9- the guide and the positioning and alignnent of the guide and

t he recessed portion can be effected with the same accuracy as that
of the prior apparatus. 5 BRI EF DHIERI PTI ON OF THE DRAW NGS

Fig. 1 is a diagrammtic plan view showi ng an exanpl e of an IC
handl er to which the present invention js applied; Fig. 2is a

perspective ¢hay ehedtid’ iesbimiiedd Fidred EucEé%qui‘i§ if iﬁ?é"*}fa[\x for |
explaining the structure thereof; 10 I g. IS & sectlona
showi ng the akr ghbUh6rMAl faccuratdPo¥itdons.C Pa#eIERLAITY, 2PPHAd Tf
the tray 40 of such mold guide type as shown in Fig. 7,
- there have occurred accidents that the ICs stored in the
5 tray have ridden over the guide portions 43 and have fallen
from the normal storing positions.

In this embodiment, like the case of the lead pusher 16
of the first embodiment, the lower end portion of the device
guide 34 surrounding the device suction means 33 mounted on

10 the end portion of the device chuck part 32 of the carrier
arm 11 is formed to have a shape which engages with the
positioning recessed portion 31 of the transfer arm 8

| without any play therebetween.
That is, in the prior art apparatus, since positioning

15 and alignment of the device guide 34 to and with the
positioning recessed portion 31 has been made possible by
means of the guide bushes 21 and the guide pins 14 as seen
in the prior case shown in Fig. 3, and also the distance or
depth of the lower end portion of the device guide 34

20 entering into the recessed portion 31 has been confined by

- means of the guide bushes and the guide pins, the device
guide 34 of the prior apparatus has been formed to have a
shape which produces a play to some extent between the tip
portion of the.deviee guide 34 and the positioning recessed

25 portion 31 when the device guide has engaged with the

recessed portion.

However, in the present invention, the positioning and



Fig. 4 is a sectional view show ng the structure of a first

enbodi nent of an I C transporting apparatus accordi ng to the present

i nvention; 15 Fig. 5is a perspective view show ng an exanple of a
| ead pusher _used in the IC transporting apparatus of the pr esent

I nventi on; Fig. 6 is a sectional view showi ng the structure of a
second embodi nent of the | C transportiTkP-apparatus according 20 ‘to the
present invention; and Fig. 7 is a sectional view showing a tray
of type for guiding | C packages and the I Cs | oaded on the tray.

DESCRI PT! ON' 6F 1 ghieRECSEI¥HE deVidd WS 34t and wheH! thd TR S Of
e present invéntion will be escribed with reference to the
acconpanyi ngrdecesbag@sportion 31 is fmadle @o%égbﬁeab§iEﬁlseﬁgﬁiﬁéﬁﬁﬁidﬂ: the 1C
transportlng34. Therefore, if there is any play in the engaged state
between the forward end portion of the device guide 34 and
5 the positioning recessed portion 31 or if the forwafd end
portion of the device guide 34 loosely engages with the
recessed portion 31, the accuracy of the positioning and
alignment is decreaséd.
For this reason, in this embodiment, the forward end
10 portion of the device guide 34 is also formed to have a
shape which conforms to the inclined surfaces of the
positioning recessed portion 31 so that the forward end
portion of the device guide 34 can engage with the
positioning recessed portion 31 without any play
15 therebetween. 1In addition, flat portions 34A are formed on
the device guide 34 at the position thereof spaced apart
from the tip end of the device guide 34 by a distance
corresponding to a predetermined depth which the lower end
portion of the device guide 34 enters iﬁto the. positioning
20 recessed portion 31. This flat portions 34A abut against
the upper end surface 31A of the positioning recessed
portion 31 in the engaged state.
By the abutment of the flat portions 34A against the
upper end surféce 31A of the positioning recessed portion
25 31, the device guide 34 is inhibited to further get into the

positioning recessed portion 31, and thus there is provided

the IC transporting apparatus which is constructed to be



-10- apparatus according to the present invention. In Fig. 4,

portions or el enments corresponding to those of Fig. 3 are i ndi cat ed
by the sane reference nunerals or characters as in Fig. 3. This first
enbodi nent shows the case in which the 5 present invention is applied to
an apparatus or structure for picking up ICs to be tested by suction
out of positioning réecessed porttldrs 5 of a turntable 4 by a

contact arm6 and transferring themto the testing section 7 ~ by the
contact arm6. 10 I'n this enbodjment, a guiding function is given
to a I |1 [ vice

chuck part, ig.ﬁg.ef)ughgg?#%%?% d&gkwfgl i r%atﬁhl%&si gﬁagn%?j;;&e%%déﬁs%é th t he

forward or | @epicenguiges tioreads tited edd pusheiondndSrecessed ?ﬁ%‘*ﬁhhm

a shape which can fit in each positioning” 15 receSsed porti out
any play or Gllgaandcthe positital eheirecehe d8dlicéSguidetde Pidiy WY fan

appar at us, since positioning and alignnment of the contact chuck 12 to
and IC by suction can be determined with high accuracy.
5 Further, in this second embodiment, each of the

positioning recessed portions 31 also has a play so that a
semiconductor device fallen thereinto can move in thé

| horizontal direction to some extent when the device guide 34
engages with the positioning recessed portion 31.

10 The device guide 34 having similar shape and
structure to the lead pusher 16 shown in Fig. 5 and used in
the first embodiment can be used. The device suction means
33 consists of a sucker 33A for picking up an IC by suction'
and a sucking path 33B. The sucker 33A is fixed to the

15 lower end of a cylindrical slidable member 35 which is
adapted.to be able to slide in the vertical direction in the
drawing within the device guide 34. The poéitioning
recessed portion 31 is formed on an unit member 37 slidably
mounted on a base member 36 which is fixed to the transfer

20 arm 8.

In other words, the unit member 37 has, in this
example, two positioning recessed portions previously formed
thereon and is called “recessed poftion unit”. This
recessed portion unit 37 is mounted to the base member 36 so

25 as to be slidable in the horizontal direction in the drawing
to some extent so that an IC fallen into the recessed

portion 31 can be movable to some extent in the horizontal



wi th the positioning recessed portion 5 has-been nade possi-bl e by
nmeans of the guide bushes 21 and the guide pins 20 14 as shown in Fig. 3
and al so the distance or depth of the | ead pusher 16 entering into
the recessed portion 5 has been confined by neans of the guide bushes
21 and the ‘guide pins 14, the lower end portion of the |ead pusher 16
has been formed to have a shape—Whtrch produces a play to sone extent
25 between the | ead pusher 16 and the positioning recessed portion 5
when | ead pusher has engaged with the recessed portion.

However, in a%&&%aeahe' e&e%éognaﬁ?%'&@%w%es%@d gortibﬁ @hse used as

a guide and t positioning and alignnent of ontact chuck 12 to
and with thes-posifircaeirette, C6P8ACSHE the tRMHdfcd drnl B BRAPspasshbl e by this

| ead pusher 16. .
position shifted by a little from the normal position and
the interval between the ICs held by the transfer arm 8
5 becomes shorter than the normal interval, the carriér arm 11
picks up and holds the two ICs by suction in the state that
the interval between the two ICs is normal because the
recessed portion unit 37 slides relative to the base member
36 due to that the two device guides 34 (only one of them is -
10 shown in Fig. 6) enter into and fit in the corresponding
positioning recessed portions 31 (only one of them is shown
" in Fig. 6).
As a result, the two ICs are transfer;ed to the tray
in the state of the normal interval by the carrier arm 11,
15 and the two ICs are stored successfully in the tray at the
normal accurate'positions. |
Since the IC handler to which the present invention is
applied is constructed such that two ICs are transported and
tested at a time, two positioning recessed portions 31 are
20 formed on the recessed portion unit 37. However, it is
~needless to say that the number of'positioning recessed
portions 31 formed on the recessed portion unit 37 is
changed depending on the kind of the IC handler.
Further, it goes without saying that the present
25 invention can also be applied to other portions of the IC
fransporting apparatus having similar semiconductor device

positioning recessed portions and device suction parts.



S5 Therefore, if there is any play in the engaged state between t he

| ead pusher 16 and the positioning recessed portion 5 or i f the | ead
pusher 16 | oosely engages with the recessed portion, the accuracy of
the positioning and the alignnent i s decreased. 10 : For this
reason, in this enbodi nent, the forward end portion of the |ead
pusher 16 has a shape forned to conformh8- to the inclined surface of

t he positioning recessed portion 5 so that the forward end portion of
the | ead pusher 16 can engage with the positioning recessed portion 5

without any 15 phagyishesmbaimeson kReas QEEPSEng%}@ﬁepﬁ tﬂfgﬁsﬁo@}&a Ig‘[e

fornmed on the | ead pusher 16 at the position fher spaced

fromthe tipappédratus hgcd@ailing Yeerhdd pprsanti $he8h€ion is P responding to
a predeterm ned depth which the forward end portion of the pusher 16

enters into thesposctédnilet 2 @uidecsasedupdihgodedice THRSEIdH Aeadd UONS

16A abut agai nst t he upper end surface 4A of the positioning recessed

portion asdevicaechugiaguttsisach as the lead Byshée kb wirmate devike flat

portions 16A against the upper end surface 4A of the posi-tioning

recessed5p0r9F6ﬁeS§4 1s engaged with a positioning recessed portion

| thereby to align the position of the chuck part with the

-position of the positioning recessed portion, and therefore
the IC transporting apparatus can always pick up a
semiconductor device by suction at the accurate position.

10  Consequently, even in case of transporting a plurality of
semiconductor devices, there occurs no positional
discrepancy therebetween.

In addition, since there is no need for providing any
guiding and engaging means such as-the guide bushes around

15 each positioning recessed portion, the number of parts can
be reduced and thus the cost can be reduced. Further, since
the heat capacity within the thermostatic chamber can be
reduced, the time required to stabilize the temperature in
the chamber to a predetermined target temperature can be

20 shortened. Furthermore, there is an advantage that the
capacity of power of the heating and heat sinking (cooling)

apparatus for controlling the temperature in the chamber can

also be'reduced.



25 the |lead pusher 16 is inhibited to further get into the
posi tToni g recessed portion 5, and thus there is provided the IC

Er_lg?sp(imi“‘mlmmmBﬂlmintChfirgmcggisﬁlgqugﬁgeéoaﬁeacci dent that the | ead

pusher gats i htoSthe positioning recessed portion 5.

"Further, in this enbodinent, each of t#&=positioning recessed
portions has a play so that a sem conductor device 5 fallen thereinto can
nmove in the horizontal direction to , sone extent when the | ead pusher
16 engages WyiiArtH® crarMerPay:ti oni ng recessed portion 5. Fi g.
5 shows a structure of the |ead pusher 16 used in t he present

i nvention. Si nce 1 he Anaelrd: mlmgpoieingedpbarab@s déinpri gt i nvention
perforns repetitive operations o engagenment with and rel ease from
t he positioning rezgessitioning recessed portion having upwardly
inclined surfaces, said positioning recessed portion having
a play so that a semiconductor device fallen into ssid
positioning recessed portion can move in the horizontsl
direction; |
a device chuck part having device suction means for
_picking up by suction a semiconductor device fallen into
said positioning recessed portion; and
a'guide surrounding said device suction means and for
guiding said device suction means such that it can pick up
by suction a semiconductor device at the predetermined
suction position, said guide having'downWardly projected
ridged portions at the lower end thereof;
wherein each of the downwardly projected ridged
portions of said guide has a shape formed to conform to
corresponding one of the upwardly inclined surfaces of said
positioning-recessed portion, and said guide has flat
portions provided at the base portion of said downwardly
projected ridged portions of said guide, said flat portions
abutting against an upper end surface of said positioning
recessed portion when the downwardly projected ridged
portions of said guide engage with the upwardly inclined
surfaoes of said positioning recessed portion without any

play therebetween.



portiOﬁs—S——fhfr+ead—pusher 16 is forned of a reinforced pl astic
naterlal di ng and wear resisting - (durabl e) features.
lu H | ead pusher 16 is shown bottom up (upsi de

domn) ter 16B denotes a fl ange portion which is
adapted to be nDunted to the supportin pl ate 13 and reference

. character 16C denotes downwardly gpﬁjected ridges of the forward end
portion which gets into 20 the positioning recessed portion 5. The

ridges 16C are provi ded al ong every sides of a regular square and the
sl ope of the 2nclemedcserhaspotbingfa dppsﬁaﬁww::mlwg“r&ot elhfif 1

angl e of correspondi ng one of the incline urfaces of the posi tioning
recessed porvherein séiel fdostitjontingnsedédsed epolbion aisveibrated lba Bower ends
of the inclined surfaces 16D (seeing in the state of Fig. 5)
respectivel ytugntablagior carrylhgle défFicarbughe vitestted o sudestingeans 15
passes is forned

section, and said guide for guiding the device suction means

is a lead pusher for pressing lead terminals of a .

semiconductor device against a socket to electrically

contact the lead terminals with the socket on testing.

3. The IC transporting abparatus according to claim 1
wherein said positiohing recessed portion is formed on a
transfer arm for tramnsferring a tested semiconductor device,
and said guide for guiding the device suction means is a
device quide surrounding device suction means of a carrier
arm, said carrier arm being adapted to load the
semiconductor device transferred by said transfer arm on a

- predetermined tray.



-13- at the center of the regular square along each side of which
the ridge 16C i s disposed. Fig. 6 shows a second enbodi nent of
an | C transporting apparatus according to the present invention. This
5 enbodi nent shows the case where the present invention is applied to
an apparatus or structure for picking up the tested 1 Cs by suction
out of positianing recessed portions -21- 31 provi ded on the upper surface
of the transfer arm8 by a devi ce suction nmeans (chuck) 33 of a
device chuck part 32 of 10 the carrier arm 11 and conveying the I1Cs to a

tray | ocated at the unimssieicT et itgik Pischesgakrier arm 11,
As an exanple of a recent tray IS shown in Fig. 7, In recent years
there are increased trays of a type having frame-1i ke guide portions
43 each for guiding the nold 15 (package) 42 of a sem conductor device
(an ICin this ENTBGRADED! L IROU ITh TRANSBORTFINGVAPPARATUS acy for
posi tioning an 1Cin the tray 40 has been requested. I n
the prior art apparatus, for exanple, if the
A low cost IC transporting apparatus which caﬁ locate
a semiconductor device at an accurate position, pick up by
suction, and transport the semiconductor device is provided.
A play is provided in a positioning recessed portion having
upwardly inclined surfaces so that a semiconductor device
fallen into the positioning recessed portion can move in the
horizontal direction. A guide surrounds device suction
means‘for picking up by suction the semiconductor device
fallen into the positioning recessed portion. The guide
guides the device suction means such that it can pick up by
suction the semiconductor device at a predetermined suction
position. There are provided downwardly projected ridged
portions on the lower end of the guide,leach_of which has é
shape éonforming to corresponding one of the upwardiy
inclined surfaces of the positioning recessed portion. The
guide also has flat portions provided at the base portion of
the ridged portions thereof} and the flat portions abut
against an upper end surface of the positioning recessed
portion when the ridged portions of the guide engage with

the upwardly inclined surfaces of the positioning recessed

portion without any play therebetween.



transfer arm8 stops at a positioﬁ shifted by a little from 20 -the nornal

position, the interval or space between the |ICs | oaded in the two
positioning recessed portions formed on t he upper surface of the
transfer arm 8 becones smaller or | ar ger—_t han the normal interval

two | Cs as

Since the ctarrier arm11l pi cks up by su tﬁﬂg
t he two I Cs

they are, the 25 two ICs are transferred t

hel d in the state of the abnormal inter Aslla result,

the prior art apparatus has a shortcom ng

-14- that the two | Cs cannot be' stored successfully in the tray

at the normal accurate positions. Particularly, in case of the tray
40 of such nold guide type as shown in Fig. 7, t here have occurred

accidents that the 1Cs stored in the 5 tray have ridden over the guide
portions 43 and have fallen :

PRIOR ART
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fromthe normal storing positions. In this enbodinment, |ike the

case of the | ead pusher 16 of the fi rstM ower end
portion of the device gui de 34 surrou dVHbWWdﬂﬂ\SBEEN;L tion nmeans
33 nounted on 10 the end portion of the divice RERIACEmrt 33 of the
carrier ’ arm1l is fornmed to have a shape whicn enﬁFFg'ththe
posi tiohing recessed portion 31 of the transfer arm8 W t hout any

pl ay therebet ween. That is, in the prior art apparatus, since
positioning 15 and alignnment of the device guide 34 to and with the
positioning recessed portion 31 has been nade possi ltgeéy ~ means of

t he gui de bushes 21 :and the gui de pi+s—344-gs seen i=in the prior case
shown in Fig. 3, ancfgal so the diStance or dept'EB the | ower end
portion of the devi c@ %I de 37 20 tqﬂ ng i nte tt@ pecessed portion 31
has been confined byu pans de:) ushes .gnd the guide pins, the .
devi ce gui ¥ 34%0 ne c'l oﬁ S beerzforrred to have a
shape which pro@uces®a HINg portion of

the device guides 34 and p Q'B @e se gl \\rtlon ‘31 when the
d de h 3
§V| ce guide aDeng e& d_—& @@
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recessed portion. However, in the present invention, the
posi tioning and -15-

al i gnnment of the device guide 34 to and with Q) - | recessed
portion 31 js made possible by this device gulgﬁﬂeqﬁgﬁ?éégiehéyejore, i f
there is any play in the engaged state end

portion of the device guide 34 and 5 the positioning recessed portion 31

or if the forward end portion of the device guide 34 | oosely engages
with the recessed portion 31, the, accuracy of the positioning and
alignment is decreased. Forgthis reason, in this enbodi nent,
the forward end 10 portion of the defice guide 34 is also formed to have
a shape which conforns to the inBined surfaces of the
positioning recessed portion 31 so thaunthe forward end
> S
¥
S S
i =
% 2
2
g N Y o Y
< OO o Q &
0 0O o N E
— N T - =z
(a4 \ MITW O 3 O
< B sl matlh i o o
. Tols ®
o -=- | 0 <t o
o 0o &
= %
o A // iy
_ o
\\\/ E
g 5
| NZN B =
_ /// D
e R N Qo-
ANN'AN
_:_‘::l} ANNANNY 2/

FIG. 3

]

\\\/\\\

17 —~
13A
-

N l /]
\ I
w A
EBCU
(XN}
a
s |
O
—_—
This Sheet Has Been

DT



portion of the device guide 34 can engage with the posi ti oni.ng
recessed portion 31 wthout any play 15 therebetween. |In addition, flat

portions 34A are formed on t he device gquide 34 at the position
34 by a

t her eof spaced apart : fromthe tip end h@e %
di st ance corresponding to a predeterm med - %@‘% EEMe]l | ower end
portion of the device guide 34 enters into t b 20 Jirecessed

portion 31. 'This flat portions 34A abut agai nst the“upper end surface
31A of the positioning recessed portion 31 in the engaged state.
By the abutnent of the flat portions 34A agai nst the upper end surface

31A of the positioning recessed portion__25 31, the device guide 34 is
inhibited to further get into the sitioning recesged portion 31, and
thus there is provided the 1 C trangporting apparatLg which is

RBER
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able to prevent from being caused an accident that the devi ce gui de
34 eats into the positioning recessed portion 31, and the position
where the device guide 34 picks up an | C by_suction can bhe det erm ned
w th high accuracy. 5 Further, in this sqepnduespadsmily (jeach of
t he : positioning recessed portions 31 al so |has a gHrWMcE® t hat {ja
sem conductor device fallen thereinto can nove ile= —hor t a
direction to sonme extent when the device guide 34 engages with the
positioning recessed portion 31. 10 ) The devi ce gui de 34 having
sim | ar shape and structure to the | ead pusher 16 shown in Fig. 5 and
used in the first enbodi nent can be used. The device suction neans

33 consists of a sucker 33A for picking up an I C by suction and a
sucki ng path 33B. The sucker 33A is fixed to the 15 |ower end of a
cylindrical slidable nenbqu§éhmhich i's adapted to be able to slide
in the vertical direction i'n't -/ ( ﬁﬁﬂg\Mtrnn t he devi ce gui de 34.

The positioning recessed g s fornmed on an unit menber 37
slidably ynted on a gich is fixed to the transfer
T PORTION L — ‘
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20 arm 8. . In other words, the unit nenber 37 has, in this

exanpl e, two positioning recessed portions preyFeusty- f0fned—-_m t hereon
and is called "recessed portion unit". This

. | Trigcessad-MOBEEQN unit 37
is mounted to the base nenber 36 so 25 as tolbe sIRHEbA@EiQELQjL
hori zontal, direction in the draw ng t 0 SOME extent so I C

fallenginto the recessed portion 31 can be novable to sone extent in
the hori zont al

14 di-rection
due to the sliding of the recessed portlon UMHIS SHEET B34S BERRrgfore, even if
the transfer arm8 stops at_a positioff shifredLhgea littlie fromthe

nor mal position and tie interval bqgt _
arm8 5 becones shorter tthan the norngl interval, the carrie
pi cks up and holds the two [ICs by suctiqn in the state t

transfer
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¢ t-het nterval between the two ICs is normal because the recessed

portion uni't 37 slides relative'to t he base nenber 36 _du due to thateLhe
two device guides 34 (only one of themis 10 shown i to
and fit in the correspondi ng positioning recessed 6 '
one of themis shown in Fig. 6). As a Sul t the t

are transferred to the tray in the state of the nbr ml2$ﬁEBrW8¥\D he
carrier arm11l, 15 and the two ICs de stored succes$fhlly in the trjpy at
t he nornmal accurate positions. T Since the IC handler to

whi ch the present invention is applied is construt

|Cs are transported and tested at a tine, two positioning recessed
portions 31 are 20 forned on the recessed portion unit 37. However, it is
needl ess to say that the nunmber of positi.oning recessed portlons 31
formed on the recessed portion unit 37 is changed dependi ng on the

ki nd of the I1C “Further, it goes without saying that the'
pr esent QQFGR caARI) be applied to other portions-of the IC S
transportlng apparatus having sim | ar sem conductor device '
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positioning recessed portions and device.suction parts. )
-18- . As is apparent fromthe foregoing, the IC transporting

18
apparatus according to the present invention is so const '
a devi ce chuch ELKéEMEﬂn;SHEET

gui de surroundi ng devi ce suction neans of
the | ead pusher 16 or the device 5 qguide 34 is engaged wtl
positioning recessed portion thereby to align the positijoh o2 6B 1997
chuck part with the position of thejbositioning recessedq portion, and

t herefore the IC transporting apparatus can al ways pickjup a
suction at the accurate positiegp. 10iConsequent|y

sem conductor device b

even in case of transpggting a plurality_ of sem ctor devi ces,
there occurs no positiDngL ch \a-rebetWEFq: In
addi tion, since therelu oo need for §§

4 TURNTABLE

PRIOR ART



fguiding and,engagi ng neans such as the gui-de bushes around 15 each

positioning recessed portion, thé nunber of parts can be reduced and
t hus the cost can be reduced. Further, since t he freat - in
the thernostatic chanber can be reduced, the ti WLAW 'T)SIEE
stabilize the tenperature in the chanber to a pr d term ned target
tenperature can be 20 shortened. Furthernore, therefi grbam tthat
the ° capacity or power of the heatBng and heat sin | g (cooli ng)
apparatus for controlling the tenperattre in the chanb I‘*Lall al So
reduced. VWHAT | S'CLAI MED | S: 1. An }{C transporting
appar at us conpri si ng: a positi %l ng recessed portiron having upvvardl y
i nclined surfaces, sal d positioning r@essed portion having
‘a’.?
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‘a pllay so that a seniconductor device fallen into said: p05|t|on|ng A
recessed portion can nove in the horizontal direction; ;~e- L. _
chuck .part havi ng device suction nmeans for picking up RE?hAfﬁbﬂmﬂ‘s T
sem conductor device fallen into said positioning recegs
a gui de surroundi ng said device suction neans and for ui. dl%ﬁfﬁ evic
suction. neans such that it can pick up by suction a semi '

at the predeterm ned suction position4 said guide havi ggidewanard|.y
projected ri.dged portions at the | owei end thereof; ] mhereln each jof
the downwardly projected ridged portiens of said QU|de TS a-shape-—ewared
to conformto corresponding one of the upwardly inclined surfaces of said
posi tioning recessed portion, and saidgguide has fl at ggrtlons provi ded at

11"

t he base portion of said downwardly p@gjected ridged pggtions of said
guide, said flat portions abutting ag&nst an upper en® surface of said

positioning recessed portion mhen thegaomnmardly prOJe ed ridged
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portlons of said guide engage with the upwardly inclined -surfaces of safd
posi tioning recessed portion without any play therebetween.
A‘@ﬂm SHEET

-20- ¢ 2. The IC transporting apparatus accordini
wherein said positioning recessed portion is forned on

carrying a device to be tested to a testing section, d said gU|de far
gui ding the device suction neans is a |ead pusher for rfes 2ihgEB 1397
termnals of a  semiconductor device agdinst ‘a socket t electrlcally _
contact the lead termnals with the socket on testing. 3. The 1§

.transporting apparatus according to claim1l wherein sad-positioning
recessed portion is formed on a transfer arm for transferrlng a tested
sem conductor device, and said guide for guiding the device suction neans
Is a

16E 1eC

FLAT PORTION — 16D

16 LEADPUSHER

FIG. 5

MOLD SEMICONDUCTOR DEVICE

42 41 41
492 GUIDE PORTION
43 43 43
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40 TRAY

FIG. 7



‘devi‘ce gui de surrounding devi ce suctjon neans of a-ca.’-l:-L-el’——a-l’-m—sa-L-d-—]' ' Ld
carrier arm being adapted to |oad the semconductor (REPIGACEMENTSHEEE b

y
said transfer armaon a predeterm ned tray. .
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