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IC TEST HANDLER

BACKGROUND OF THE INVENTION
(1) Field of the Invention

The present invention relates to an [C test handler equipped with a
constant temperature chamber for cooling or heating ICs. More particularly,
it relates to a rotating mechanism for IC holders in the constant
temperature chamber.
(2) Description of the Related Art

In general, Semiconductor Iintegrated-Circuit Devi;ces (hereinafter
simply referred to as ICs), which have been manufactured, are subjected to a
plurality of electric tests to determine their circuit reliability and electric
characteristics.

Figure 6 is a perspective view showing an external view of a prior-art
IC fést handler in which, for the sake of easy understanding, a cover is
rerﬁoved therefrom, disclosed in Japanese laid-open Patent publication
(Kokai) No.7-24770 of an application pertaining to the same applicant as
that of the present application. Referring to Fig. 6, many I[Cs to be tested
are arranged and mounted on an input tray. When the inpﬁt tray-is lifted by
an input tray elevator 1a and is stopped, the ICs in a two-dimensional
arrangement on the input tray are picked up one by one and are moved to an
entrance of é constant temperature chamber 7a by an input transfer unit 2a.
Then, by an input shuttle 3a, each IC is supplied to be placed at an [C
installing and removing position directly below a mechanism 4 in which IC
holders are arranged in an annular array. Hereinafter, the mechanism 4 is
referred to as an IC holder arranging mechanism. '.I'he (C holder arranging
mechanism 4 is provided within the constant temperature chamber 7a. Each
(C thus placed is retained in an empty IC holder. The constant temperature

chamber 7a cools or heats the ICs for a predetermined period to perform
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referred to as ICs), which have been manufactured, are subjected to a
plurality of electric tests to determine their circuit reliability and

el ectric characteristics. Figure 6 is a perspecti vé¢ MiiewsHonsO@:a
external view of a prior-art I1C test handler in which, forrdchgcsake ofj easy
under st andi ng, a cover is renoved therefrém disclos | ‘

| ai d- open Patent publication (Kokai) No.7-24770 of an application
pert ai ni ngenwpetatusatesty pifithenCsasHereinafifer; ithe morstant dppigeratien.

mput 1 r aEhames iskefeRpRd toras AndCIGaRtaNt e TP S AR ReACEIS | a and
Is sto =Ji ' REERR ;n}qﬁq'
pi ckedpgg%gﬁi‘%iogﬁe%gﬁgei%sw%lagaghogén% ?ance- obdgﬂgorlls gﬁf&’ :E e?nr')gya? Lree

chanber 7a by|pghé 1Qoristans tempetiaturé chiftier Pd, aachufuthesily] WiticB®aseach
ICis supplied to be placed at an ICinstalling and renoving position

directly ihelemvpreheatiednarsdnrémavedifrionn the iGdialdes asrangingangehianiamad, is

annul ar array. Hereinafter, the nechanismd4a is_referred to,,
mo%//ed into a testing position by a contactor 5a, and then is lifted down to be

fitted by pressure into an IC socket. After desired electric tests have been
effected by an IC tester, the tested IC is detached from the IC socket and is
moved to a carry out position. After this, the tested {C is moved to an outlet
of the IC constant temperature chamber 7a by an output shuttle 6a, and is
further moved from the outlet to an external waiting position of the IC
constant temperature chamber 7a by a cooling shuttle 10a. Then, after the
IC is moved by a cooling transfer unit 9a, it is classified and placed on an
output tray 16a or 17a by an output transfer unit 11a. in this connection,
reference symbols 12a and 13a denote empty tray elevators, reference
symbols 14a and 15a denote output elevators, and a reference symbol 18a
denotes a tray transfer unit.

Fig. 7 is a cross-sectional view of the IC constant temperature chamber
7a in the prior-art IC test handler shown in Fig. 6. As shown in Fig. 7, the IC
holder arranging mechanism 4 in the IC constant temperature chamber 7a
includes a plurality of IC holders 4a which are annularly arranged at regular
intervals around a horizontal rotating shaft 7b in the IC constant
temperature chamber 7a and are supported to each other by frames. The IC
holder arranging mechanism 4 can rotate within a vertical plane. An IC 4c
placed on the IC installing or removing position 4b directly below the {C
holder arrariging mechanism 4 is adsorbed and sandwiched by an adsorbing
and sandwiching mechanism in the iC holder 4a at the lower-most position
faced to the IC 4c. During a hold time in which the IC holder arranging

//.
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as an | C hol der arrangi ng mechanism The I C hol der arrangi ng mechani sm 4a
Is provided within the constant tenperature chanber 7a. Each |IC thus pl aced
i's ret ai'ned in an enpty I C holder. The constant tenpera Uffs QBBEPBAS BBEN
cool's or heats the ICs for a predeternined period to peqformREpLACED

2 tenperature tests of the ICs. Herei natter, the constant—tenperature
chanber is referred to as an | C constant terrperature chanber. In this

connect i omechainisrant emakesohe Fotdtion; ¢hedChit isshedtdd atiangonstiant
temperature by heat conduction from a heat storing plate (IC receiving unit)

of the IC holder. ‘
Fig. 8 is a partial side view of the adsorbing and sandwiching

mechanism in the IC constant temperature chamber 7a. As shown in Fig. 8,
each of the IC holders 4a in the IC holder arranging mechanism 4 has the
adsorbing and sandwiching mechanism 40 for effecting vacuum adsorption
and mechanical sandwiching of an IC. This adsorbing and sandwiching
mechanism 40 has a cantilever 42 fixed to a rotary side plate 41 of the IC
holder arranging mechanism 4, a slidifig shaft 43 which is movable up and
down through a vertical penetrating hole {(not shown) of the cantilever 42, a
holding arm 44 for holding the sliding shaft 43 at its upper end, a coil spring
45 for energizing the sliding shaft 43 to the upper direction, a slide guide
rail 46 for guiding the movement of the sliding shaft 43, a chuck mechanism
47 for sandwiching or releasing the IC 4c along with the reciprocal up and
down movement of the sliding shaft 43, and an adsorbing pad 49
communicated with an air adsorbing hole (not shown) opened to an {C
receiving unit 48 and penetrating through the sliding shaft 43.

When an IC 4c is brought to the IC installing or removing position 4b
directly below the IC holder arranging mechanism 4, a pressure applying
member 51 of the adsorbing and sandwiching mechanism 50 is dropped along
a slide guide rail 52, so that an elastic member S1a provided at the end of
the pressure applying member 51 pushes the upper end surface of the sliding
shaft 43 to drop the holding arm 44. Thereby, the chuck mechanism 47 is
turned to an open state while it is dropping. On the other harnd, when the
sliding shaft 43 is dropped, an air adsorbing operation is effected through an
air adsorbing holé S1b so that, when the adsorbing pad 49 touches the IC, the
ICis adsorbed by the IC receiving unit 48. To the contrary, when the
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In the 1 C constant tenperature chanber 7a, each of the ICs, which has been
preheat ed and renoved fromthe I C holder arranging pechanismda_ . is goved
into a testing position by a contactor 5a, and then] iTsI$ PHRESOHADRFEN Q be
fitted by pressure into an | C socket. After desired}el ectREPEAEREtS hgve
been effected by an IC tester, the tested4IC I s detached fromthe |IC socket
and is noved to a carry out p05|t|on After this, the tested ICis noved to
an out | et ppéssure a;iplgmgsmmbberﬁﬂen&swseupmmgrth'éaslme goide rHiuG 25 thet | e

6a, and is, further mved mthe outlet to an external waiting p03|t|on of
the I C coRBY (ﬂfﬂ%@w@ﬁm 6T7e3 RERAREMOKeE BpwWarhspithgt dholases tmaandw&h

d
ol aced onGren HIRCArY el AIrbiRShEEath s SEanbhd: tuffRpr %QS‘*@*‘
t hi s conngsg i© b ﬁt@‘@dm or1s &) lggeo@ggdma denote enpty tray el evators,
reference synboys 14a and 15a denote output elevators, and a reference

synbol 18a ddndthesaboveyesaribed priarmatt IC test handler, however, there are the

following problems.

(1) Once the IC holder arranging mechanism 4 has made one rotation,
the IC which has been preheated can be removed from the IC receiving unit
48 énd can be transferred to the testing position. If, However, a test cycle
period for one IC by an IC tester, i.e., a period of each tact during which the
contactor 5a is made one reciprocal movement, must be shortened because
of the requirement of speed up of the IC test, the supply of the preheated IC
to the contactor 5a will not be in time unless the tact period of the
intermittent rotation of the iC holder arranging mechanism 4 is also
shortened. [f the speed of the intermittent rotation of the IC holder
arranging mechanism 4 is raised, however, the period for preheating the IC
(holding time) is disadvantageously shortened. Therefore, in principle, in
the above-mentioned prior-art IC const.ant temperature chamber, it is
impossible to elongate the preheating period by shortening the tact period.

Accordingly, to obtain a sufficient number of preheated ICs, the IC
holder arranging mecha{nism 4 must have a farge diameter to be able to have
a farger number of IC holders 4a, so that the space occupied by the IC
constant temperature chamber 7a in the IC test handler becomes large,
leading a disadvantage in that the size of the terinpera"ture adjusting
apparatus becomes too large to keep the heat capacity.

(2) Each IC holder 4a is provided ‘with the adsorbing and sandwiching
mechanism 40 which actively accesses the IC 4c¢ placed at the IC installing
/removing position 4b directly below the IC holder arranging mechanism 4.

This Sheet Has Been Rep

T



Fig. 7 is a cross-sectional view of the |IC constant tenperature chanber 7a
in the prior-art I1C test handler shown in Fig. 6. As showmn in Fig. 7, the
| C hol der arrangi ng mechanismd4a in the | C constant tenperatute.chanher 7
includes a plurality of 1C holders 4d which are annul ar I}yTHE SHEHE HAStBEEN
regular intervals around a horizontal rotgting shaft 7b{in_thBERLECEBNSt ant
t enperature chanber 7a and are supported relative to each other by franes.

1C ac pl adBadsitipflo hEdrBrafg 268 sinfsichiRagmeehanim saimavas o dibmme
I C hol der +jer itfihg SHAPE AR} S M%ﬁ@ﬁ%ﬁ@%%@?&ﬁ@%@g%w and ks or bi ng

and sandw chi ng nechanismin'the t r-nost position
faci ng t henéChduicabsandwichingl apé¢ration.n Thiereforidhdhke@&onstruction of the IC

holder arranging mechanism 4 must have a large scale and must be complex.

Further, the IC holder arranging mechanism 4 becomes heavy in weight to
lead to an increase in driving load.
SUMMARY OF THE INVENTION

In view of the above-described problems, a first object of the present
invention is to provide an IC test handler in which the number of preheated
ICs can be increased, shortening of the tact period and the elongation of the
preheating period can be simultaneously attained, and the efficiency in
space is improved.

A second object of the present invention is to provide an {C test handler
which comprises an IC constant temperature chamber by which the adsorbing

_and sandwiching mechanism in the holding means of the IC holder can be
simplified, and the number of parts and the driving load can be decreased.

To attain the above-mentioned first object, according to a first aspect
of the present invention, there is provided a multi-rotation preheating
system comprising a plurality of planet IC holders each having IC holding
parts on a plurality of surfaces. That is, when K and M are natural numbers
larger than or equal to 2, and N is an integer, an IC constant temperature
chamber in an IC test handler according to the present invention comprises M
planet IC holders. Each of the M planet IC holders is able to rotate on its own
shaft for the planet, and has K surfaces of rotation symmetric with respect
to the shaft for the planet. The K surfaces functions as IC holding parts.
The IC constant.temperature chamber also includes a planet holder arranging
mechanism that can rotate around a shaft for a sun. On the planet holder
arranging mechanism, the M planet IC holders are arranged in an annular

-
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3 hol der arrangi ng nechani sm 4a nakes one rotation, the IC 4c is heated at
a constant tenperature by heat conduction froma heat storing plate (IC

receiving unit) of the |IC hol der. Fig. 8 is a parti gl—side-view-of .th
adsor bi ng and sandwi chi ng mechani smin the | C constant] TRESEEET BAE BERNnber
7a. As shown in Fig. 8, each of the IC holders 4d in tlhe |

P
arrangi ng nechani sm 4a has the adsorbi ng and,sandw chin hani 40 for
ef fecti ng @a@mmma_dﬂmwvalﬁoﬁrﬁﬁeﬁme ar}géﬂﬁ&ﬁ“_éﬁ%g ghgﬁp%est%i s
adsor bi ng fRf&INAN @VbRS dPBERAhe It RSt S@R TheY€cohdtdntxed to a

rotary side plate 41 of the I C holder arranging mechani sm4a, a sliding
shaft 43 whentpersturevctidrebepfurtbetinoludds an dtesmitient catatiendlriving ng hol e

(ot SO Sl S AT eV Seaily AU B Blaed hoidlr Sk the 11 ding
mechanism an angle by an angle obtained by dividing 360 ° by M so that,

when each of the M planet IC holders revolves by 360 ° around the shaft for
the sun, each of the M planet IC holder rotates on its own shaft for the
planet by

{N£(1/k)} *360° .

According to a second aspect of the present invention, each of the M
planet IC holders comprises holding units each for holding an IC by making
the IC to be attached to the K surfaces of rotation symmetric.

According to a third aspect of the present invention, each of the holding
units comprises an air adsorbing passage having an IC adsorbing port opened
to corresponding one of the K surfaces of rotation symmetric, and a spring-
energized IC tension leaf for pressing a corresponding one of the ICs against
the corresponding one of the K surfaces of rotation symmetric.

According to a fourth aspect of the present invention, at an IC installing
or removing position directly below the planet holder arranging mechanism,
there are provided a vacuum adsorbing unit for adsorbing the ICs by .
contacting with an exhaust port of the air adsorbing passage in the holding
unit of the planet IC holder faced to the IC installing or removing position,
and an actuator for pressing and moving the spring-energized tension leaf to
directly provide a driving force to the spring-energized tension leaf so as to
drive the spring-energized tension leaf to release the IC from the spring-
energized tension leaf.

As described above, according to the first aspect of the present

invention, in the IC constant temperature chamber comprising the M planet
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spring 45 for energizing the sliding shaft 43 to the upper direction, a
slide guide rail 46 for guiding the novenent of the sliding shaft 43, a
chuck mechanism 47 for sandw ching or rel easing the |G-4e—at-ong—wth—the
reci procal up and down novenent of the sLiding shaft UBHISEHEEARARdE S ng
pad 49 conmunicated with an air adsorbin& hol e (not shown) REPeME® ta an IC
receiving upnit 48 and, penetrati hrough the sliding shaft 43.- en an

IC 4c is bF%@Weﬁscﬁa_c%h?ﬂﬂgﬁéf(ggpi%g(PrarF%rﬁfWhB‘% '_ ong, ofMYE IS Bl ow
the I'C hol dgmelpf BROIOHOTRABBUrEta &r@éiﬁiﬁ%‘t‘ié’t Rpglr)bﬂé?gg‘ﬁgfﬁgﬁfe glanét 1@n

!
adsor bi ng and sandw ching driving mechanism>50 iIs oppe a slide
gui de rai | heldersasramgingamechanisincisreatie ongratation theen the planesig hefldemhe

| yi mber 51 h h d th l'i di
Chart 43 ¢ B megR Rrrcra o SO UR she ShaRoy e RS hagEam 47 1<
turned to ?&/&Qﬁﬂnsirgbﬁd%gk@\aif’% foStHE QBRI the: plShet REhBld® matad{ NWen the

sliding shaft 43 is dropped, an air adsorbing operation is effected through

an air adsdkbimptabioas3rbits ®wmabaftfiestheipdanet. Therefore, the angle of
rotation of the planet IC holder on its own shaft is £ 360° /K with respect

to that before the one revolution around the shaft for the sun. By making K
rotations of the planet holder arranging mechanism, the angle of rotation of
the planet IC holder on its own shaft for the planet becomes 360° (=0° )
with respect to its original angle, so that the IC holding part turns back to
its original position at which the IC was installed. The preheated IC can be
taken out at this time.

Accordingly, the {C holding part does not turn back to its original
position at which the IC was installed even when the planet holder arranging
mechanism is made one rotation, but the IC holding part turns back to its
original'position only when the planet holder arranging mechanism is made K
(22) rotations. Therefore, the preheating period can be efongated, and the
number of preheated {Cs can be increased because the number of ICs which
can be carried by each of the planet IC holders is K. As a result, the tack
period can be shortened and the space efficiency for the IC constant
temperature chamber can be improved.

In the present invention, the IC installing position and the IC removing
position with respect to the planet holder arranging mechanism are the same
position so as to eliminate an empty space in the IC holding parts.
Alternatively, it may also be possible to provide an IC removing position at a
position immediately before one intermittent transfer at the IC installing

position, or to provide an IC removing position at an inner periphery of the

_—
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adsor bing pad 49 touches the IC, the ICis adsorbed by the IC receiving
uni t

REPLACEMENT SHEET . 4

contrary, when the pressure applying nember 51 noves upTHF
guide rail 52, the chuck mechani sm 47 doés not nove uphard SEPHME it
closes to sandwich the IC, and then, after the air adsorbing operation is
st opped, t Hanekbelster asrasiging mechanismandhts providg apde remnewungasiiden at |

the above- dgsgiit ikl ¢¥ the Stah&E holtftHU FangiRg ¥R ERaniSACTE thisScdsis

the ratio between the revolution around the shaft for the sun and the

Q T ot lo
4u. TOU L 11T
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rotation on its own shaft for the planet may be other than N+ (1/K).

According to the second aspect of the present invention, since the
planet IC holders have holding means for holding ICs by making them to be
attached to the surfaces of rotation symmetric, the ICs to be preheated are
in contact with heat storing members on the surfaces of rotation symmetric
by surface contact, so that the heat conduction can be ensured, thereby the
preheating time can be shortened.

According to the third and fourth aspects of the present invention, since
the holding means has an air adsorbing hole with an IC'adsorbing port which
is opened to corresponding one of the K surfaces of rotation symmetric, and
a spring-energized IC tension leaf for pressing an IC to corresponding one of
the surfaces of rotation symmetric, the supplied IC is adsorbed by vacuum to
the IC adsorbing port, and then the IC is sandwiched by the spring-energized
IC tension leaf, and finally the adsorbing operation is stopped, at the time of
the IC installation.

When the IC is to be removed, the IC sandwiched by the spring-energized
IC tension leaf is further adsorbed once by vacuum, and then the spring-
energized tension leaf is released, and finally the adsorbing operation is
stopped to remove the IC. in particular, on the surface of rotary symmetric
of each IC holding part, there are only provided with the IC adsorbing port
and the spring-energized tension leaf (spring clip) so that the construction
is so simple, and the actuator for directly providing the release driving
force by pressing the spring-energized IC tension leaf is not provided at the
planet IC holder side, but only one is provided at the fixed part side of the IC

constant temperature chamber. Therefore, it is not necessary to mount
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fall owi ng probl ens. (1) Once the IC hol der arrangi ng nmechani sm 4a has
made one rotation, the IC which has been preheated can he_renoved-fromtne
| C receiving unit 48 and can be transferred to the testﬂi@SrSHEE'fﬁéﬁ BEEN,
however, a test cycle period for one IC hy an |C tester, . eREPLACERY | od bf
each tact during which the contactor 5a s nade one reci procal novenent ,

must be shortened because of the requirenment of speed up of the IC test,
the supply astugtersfperkespaectivedG bolding partsase shatshainumbgitobrants qannke

unl ess the r t

arrangi ng réee%ﬁ%%sfé?ré r?léait{?"fas d}% g’tﬁgr A%ﬁ%?‘f%ﬁehgaégib%?&ﬂeg&%tg g’r mt?t ent
rotati on ofméaketh<Ihbbliiing partnin the pabhiC hotder uOsha\aé ranhy sunfeces of t he
period for preheating the I1C (holding tine) is disadvantageously shortened.
Therefore, TP ¥ M¥Bple, in the above-nentioned prior-art |C constant
tenperature chanber, it preheating period by
shortening the tact peri 0832 Accordﬁl-gp)i;popo 0 tgigwmggufflm ent nunber of
preheat ed | Cs, Ththabb@eludljelets and features as well as other features of the present

invention will be more clearly understood from the following description of

the preferred embodiments when read in conjunction with the accompanying
drawings, wherein: '

Fig. 1 is a perspective view showing an external view of an IC test
handler according to an embodiment of the present invention;

Fig. 2 is a front view showing a general construction of an IC constant
temperature chamber in the IC test handler shown in Fig. 1;

Fig. 3 is a vertical cross-sectional view showing a planet gear driving
mechanism of the IC constant temperature chamber;

Fig. 4 is a side view explaining an installing or removing operation of an ~
IC in and from a planet IC holder in the planet [C holder array mechanism in
the IC constant temperature chamber by a vacuum adsorbing unit and a
straightly moving actuator;

Fig. 5(2) is a front view showing a state in which the IC is removed
from the planet IC holder in the planet holder array mechanism in the IC
constant temperature chamber; |

Fig. 5 (b) is a front view showing a state in which the IC is installed in
the planet IC holder in the planet holder array mechanism in the IC constant
temperature chamber; '

Fig. 6 is a perspective view showing an external view of a state in
which a cover is removed from a prior-art IC test handler disclosed in the
Japanese Patent Publication (Kokai) No. 7-24770 of the same applicant as
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eet Has Been Replaced

T




arrangi ng nechani sm 4a nust have a large dianeter to be able to have a
| arger nunber of 1C holders 4d, so that the space occupied by the IC
constant tenperature chanber 7a in the IC test handl er [ SN g Aom

| eadi ng a di sadvantage in that the size of the tenperatu?g e, fifs ﬁ&
apparatus becones too |large to keep the heat capacity. t—{2) 2BHER C_hollder
4d is provided with the adsorbing and sandw chi ng nechani sm 40 whi ch

actively acgfs F@q,ﬁsem%pbﬁcgﬁoﬁl aced at the IC
REPLACEMENT S

5
Fig. 7 is a vertical cross-sectional view showing an IC constant

temperature chamber in the IC test handler shown in Fig. 6; and

Fig. 8 is a partial side view showing an adsorbing and sandwiching

means in the IC constant temperature chamber shown in Fig. 7.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, embodiments of the present invention will be described with
reference to the accompanying drawings. Throughout the specification, the
same reference numerals denote the same or similar parts.

Figure 1 is a perspective view showing an external appearance of an IC
test handler according to an embodiment of the present invention.

Similar to the prior-art IC test handler described with reference to Fig.
6, the IC test handler according to the embodiment of the present invention
is also provided with, on a base plate on which a controller and so forth are
mounded, an input tray elevator 1, an input transfer unit 2, an input shuttle
3, an IC constant temperature chamber 7, a hot-wind blowing unit (not
shown), a contactor 5, an output shuttle 6 (not shown in Fig. 1), a cooling
shuttle 10 (not shown in Fig. 1), a cooling transfer unit 9 (not shown in Fig.
1), an output transfer unit 1 1, empty tray elevators 12 and 13, output tray
elevators 14 and 15, and a tray transfer unit 18, which are covered by a
cover 20.

Fig. 2 is a front view showing a general construction of an IC constant
temperature chamber in the IC test handler shown in Fig. 1. As shown in Fig.
2, the IC constant temperature chamber 7 in this embodiment has, as an
example, six planet {C holders 71 each having a shape of a column with a
square cross section, and each having four side surfaces each of which
functions as an IC holding part. The IC constant temperature chamber also

includes a planet holder arranging mechanism 72 with the six planet IC

-
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I nstal ling/renoving nenber 4b directly bel ow the I C hol der arrangi ng
mechani sm 4a. I'n addition, the adsorbing and sandw chi ng nechani sm 40
noves up and down the slldlng shaft 43 to performt g
operation and the mechanical sandwi ching operation. Tﬁﬂ$§ﬁ€$@HA ﬁé N
construction of the I1C hol der arranging techani sm 44 _pustREf: 2OEE

scal e and nust be conplex. Further, the |C holder arranging nechanlsn14a
becones heaytders FeighRingdt ihah @ﬁﬁlﬁla"r%rﬁﬂ”y AFSUTRPS fevdlvilig $hate AZafbr the
SUMVARY OF THE | NVENTI ON I n view of the above-descri bed problens first
obj ect of t$HN Bk EgERLINIERVEIDiIdh, paualdistanGewithan mtepal ofbl erg?%‘ ®hi ch

the number @fe QL PI5EE holders 71 can rotate on its own shaft 71a for the planet.

The IC constant temperature chamber 7 further includes a planet gear:

driving mechanism 7 3 for intermittently revolving the planet holder
arranging mechanism 72 around the revolving shaft 72a angle by angle by 60
° . During one revolution around the revolving shaft 72a for the sun in the
clockwise direction, each of the planet IC holders rotates on its own shaft

7 1a for the planet by 90° in the clockwise direction. |

Fig. 3 is a vertical cross-sect.ional view showing the planet gear driving
mechanism 73 in the IC constant temperature chamber 7. As shown in Fig. 3,
the planet gear driving mechanism 73 has differential gear arrays and a
supporting plate 73a. The supporting plate 73a stands within the {C
constant temperature chamber 7 and is fixed to the IC constant temperature
chamber 7. The planet gear driving mechanism 73 also includes a solar gear
73b fixed to the revolving shaft 72a for the sun which is supported by the
supporting plate 73a so as to be able to rotate, a toothed rotating plate (a
toothed arm plate) 73¢ supported by the revolving shaft 72a for the sun so
as to be able to rotate, six planet gears 73d each being fixed to a rotating
shaft 71a for the planet and gearing with the solar gear 73b. Each of the
rotating shafts 71a for the planets is supported by the rotating plate 73c so
as to be able to rotate. The planet gear driving mechanism 73 further
includes a driving shaft 73f having a driving gear 73e which gears with the
toothed rotating plate (toothed arm plate ) 73c.

Each of the planet IC holders 71 is a planet station having a shape of a
column with a square cross section. The planet IC holder 71 consists of
bosses 71b and four side plates as heat storing plates (IC receiving parts)
71c. Each of the bosses 71b is fixed to the rotating shaft 71a for the planet.
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| Cs can be increased, the shortening of the tact period and the el ongation

of the preheating period can be sinultaneously attaineg ncy
in space is inproved. A second object of the present I T SHERhHAS BEBN
provide an | C test handl er which conprises an | C const ant t HBEAGERr e

chanmber by which the adsorbing and sandwil¢hi ng nmechani smin the hol di ng
means of the | C holder can be sinplified, and the nunber of parts and the
driving | oa@Thedosbes @4 briensedquarelshaidsaint rlecopiusie teehcobeker. i Fsdh of

o v aed o Bf hed: sfarhe pladps oo ides < Soabe BREvEen AlS téa%gﬁix.“fé?q# %f
pl anet |.C hehalaest §&9H'h@§Ydt’é§ 7@ ha&q ng mﬂ&fhg e;%}tfﬂ Phygeld bt ¥.qu Or%zaa

That is, when K and M are natura ers han or edu
is an integpart Bihas@ h@ldstgameau"lsrfpemaldmg an IC 4c¢ by making it to be attached

to the surface S of the heat storing plate 71c.The four surfaces S are

rotation symmetric to each other with respect to the rotating shaft 71a.

The holding means has an air adsorbing passage X1 with a tapered adsorbing .
port A and an air exhaust port B, and a spring-energized IC tension leaf X2,
i.e., a spring clip, for sandwiching the IC 4c between the leaf X2 and the
surface S of rotation symmetric. The tapered adsorption port A is opened at
about the center of the surface S of rotation symmetric. The exhaust port B
is opened at a place of the surface S of rotation symmetric near the side of
the toothed rotating plate 73c.

Fig. 4 is a partial cross-sectional view of the planet gear driving
mechanism 73, for explaining an installing or removing operation of an IC in
and from the planet IC holder. As shown in Fig. 3 and Fig. 4, the spring-
energized IC tension leaf X2 has an elastic curved tip portion C and an arm
portion D. The elastic curved tip portion C and the arm portion D are made
into one body. The elastic curved tip portion C is energized to be attached to
the surface S of rotation symmetric by pressing it by a torsion spring E (see
Fig. 4). In Fig. 4, the torsion spring E is illustrated as if it were a coil
spring, however, it should be noted that the illustration is only for the sake
of easy illustration, and ,in actual, the torsion spring E is wound around a
turning shaft F for turning the spring-energized tension leaf X2.The arm
portion D receives an operating force from an external world.

On the other hand, at the side of the fixed part of the IC constant
temperature chamber, there are provided, as shown in Fig. 4, a vacuum

adsorption unit Y1 and a straightly moving actuator Y2. The vacuum
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chanber in an I C test handler according to the present
M pl anet | C hol ders. Each of the Mplanet IC holders is able to rotate on

its

I nvention conprises

REPLLACENENT

SHEET

own shaft for the planet, and has K surfaces|dftl$ SHEET BAS BEEN

symmetric with respect to the shaft for the planet. ThelK SurRERCASED
functions as | C hol ding parts The 1 C constant tenperature chanber "al'so

i ncl udes a
for a sun.

agqs%’?ﬁﬁid“ﬁt@% 18864 39 FPRIAGHS I 3siEiBR di dn%&i)ﬁbéro%“ﬂﬁea shaf t

net er arrangi ng necfiani sm the | anet

hol ders ar q:lamehhglddr arrangmg mechanism 72 so that the vacuum adsorptxon umt Y1

contacts with the exhaust port B of the adsorbing air passage X1 in the IC
holding part H faced to the mechanism 72, with the result that the IC is
sucked by the vacuum adsorption unit Y1. The straightly moving actuator Y2
presses and moves the spring-energized IC tension leaf X2 so as to directly
provide a driving force for releasing the IC from its sandwiched state. The
vacuum adsorption unit Y1 operates when the IC 4c is mounted on or removed
from the surface S of rotation symmetric to temporarily adsorb and hold it,
and has an adsorbing pad 32 closely attached to an exhaust port B of the IC
holding part H, the normal line of the surface S of rotation symmetric of the
IC holding part H being directing to the directly below direction. The
adsorbing pad 32 is coupled to a vacuum source and adsorbs air
intermittently, as later described in more detail.

The straightly moving actuator Y2 has a first slide guide rail 42 for
guiding a first slider 43 to slide, a vacuum adsorbing unit 45 for elevating
an IC, a second slid guide rail 46 for guiding a second slider 47 to slide, an
operating pestle 48 and a coil spring 49. The first slide guide rail 42 is
fixed on an L-shaped angle 41 and extends in the vertical direction. The
first slider 43 is driven to move up and down by sliding along the slide guide
rail 42. The IC elevating vacuum adsorbing unit 45 is fixed to the first
slider 43 by a holder 44. The second slide guide rail 46 is fixed on the
holder 44 and extends in the vertical direction. The second slider 47 is
driven to move up and down by sliding along the slide guide rail 46. The
operating pestle 48 is used to press and move an arm part D of the spring-
energized IC tension leaf X2 by directly touching the arm part D. The coil
spring 49 bridges a portion between the second slide guide rail 46 and.the

second slider 47, so as to absorb an excessive part of the pressing and
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in an annular array wth equal intervals around the shaft for the sun. The
M pl anet | C hol ders can revol ve around the shaft for thg The—1€
Y SHEC S Be

constant tenperature chanmber further includes an intenn
dri-ving nmechanismfor intermttently rotating the plar ng
mechanismin a step of 360[err]/M so thatl4 when each of the Mplanet IC
hol ders revol ves by 360[err] around the shaft for the sun, each of the M

pl anet | C holaldng stroketefSthenopédratimgpedtéd 48f or t he pI anet by
{N(1/K)}*360[ er Accord t0, a econ t res i nvention,
each of the M g¥ %?ﬂetth?en%?ﬁaﬁﬁéé %VL?S '%?‘?‘F{;e ngm@gél’f“’ﬁ(?re hol di ng an
| C by nmaki ngetdrhdds attached to the K surfaces of rotation synmetric.

According to a third aspect of the present invention, each of the hol ding
units conprlGinstating Opadatiebi ng passage having an | C adsor bi ng port opened

to correspondi ng Qngs ShowminFig 4 G Big05 (bR thd YOTRISH 6f tR0Dighet
holder arranging mechanism 72 is stopped in a state in which the normal
fine of the surface S of rotation and symmetric of an empty IC holding part H
in one of the planet IC holders 71 directs to the directly below direction at

the IC installing and removing position, the straightly moving actuator Y2 at

the rear side of a shuttle 60 in the advancing position is placed at the
position directly below the surface S of rotation and symmetric, as well as
the adsorbing pad 32 is faced to the exhaust port B of the surface S of
rotation symmetric. Then, when the vacuum adsorbing unit Y1 intakes air,
the adsorbing pad 32 sticks to the exhaust port B so as to adsorb air near the
surface S of rotation symmetric through the IC adsorbing port A, the
adsorbing air passage X1, and the {C. Almost simultaneous with this, the
first slider 43 in the straightly moving actuator Y2 is pressed to be moved
upward by a rack and pinion mechanism or the like so that the IC 4c adsorbed
by an IC ascending and descending vacuum adsorbing unit 45 is moved
upward. Up to the end of the movement of the first slider 43 along a stroke
L1, the top end portion of the operating pestle 48 directly touches the arm
portion D of the spring-energized IC tension leaf X2 to press an move it so
that the spring-energized IC tension leaf X2 turns in the counter clockwise
direction in the figure against the energizing force by the torsion spring E so
as to release the IC from the sandwiched state. After this, during moving
along a stroke L2 since the coil spring 49 continues to expand, an excessive
pressing and moving of the arm portion D by the operating pestle 48 is

prevented, however, at the end of this period, the IC 4c on the vacuum
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spring energized IC tension |leaf for pressing a correspondi ng one of the
| Cs agai nst the correspondi ng one of the K surfaces of rotatlon symetric.
According to a fourth aspect of the present invention,
or tenoving position directly bel ow the planet hol der
there are provided a vacuum adsorbing unig for adsorbi g
contacting with an exhaust port of the air adsorbing passage I n the hol di ng
unit of thedebanial rfit B8 HBVes 86 e APthEsLifskald bf‘&)t%rtldneém!’ C{Jﬂmﬁ)@t&télon
and an actuator for pressing and noving the spring-energized t ensi on

| eaf to di raédwli/aﬁftbeuadéowial.qnemgtioorbyethebvawmmdmgbleserrgt £§d8t ensi on

| eaf so

REPL ACENEN‘Ft% Therefore, the IC 4c on the vacuum adsorbing unit 45 is adsorbed to
the IC adsorbing port A so that it is made to be attached to the surface S or
rotation and symmetric. After this, when the first slider 43 moves back

downward, the top end portion of the operating pestle 48 is separated from
the arm portion D so that the IC which has been made to be attached to the
rotary symmetrical surface S is sandwiched by an elastic curved top end
portion C of the spring-energized IC tension leaf X2. Then, after the end of
the sandwiching, the air adsorbing operation by the vacuum adsorbing unit Y1
is stopped so that the adsorbing pad 32 is separated from the exhaust port B.
Intermittently Rotating Operation .

Next, when the driving shaft 73f is driven to rotate in the counter

clockwise direction in Fig. 2, and when the revolving shaft 72a for the sun
is driven to rotate in the clockwise direction in Fig. 2, the rotary plate 73c
geared with the driving gear 73e is rotated in the clockwise direction in Fig.
2 and the solar gear 73b is also rotated in the clockwise direction in Fig. 2,
so that the six planet gears 73d revolve around the revolving shaft 72a for
the sun along with the rotation of the rotating plate 73c, while rotating on
their own shafts in the clockwise direction in Fig. 2. The ratio of the
differential gear arrays is determined in such a way that, during one
intermittent operation in this embodiment, each planet gear 73d revolves
around the revolving shaft 72a for the sun by 60° n the clockwise direction,
and rotates on its own shaft by 15° . That is, in this embodiment, the
number of the teeth of each planet gear 73d is set to be 64, and the number
of the teeth of the solar gear %Bb is set to be 80, so that, during one
revolution of the planet gear 73d around the revolving shaft 72a for the sun,

the solar gear 73b makes a 1.6 rotation in the clockwise direction and the
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7 as to drive the spring-energized tension leaf to release the IC from
the spring-energi zed tension | eaf. As descri bed above, according to the
first aspect of the present invention, in the |IC constant tenperature

chanber conprising the Mplanet |IC holders each havi ng~&k—+G-hel-ding_parts,
after installing one or nore ICs on sone;gf the IC holldF#H§ $ EET HIASIBEAN
certain planet IC holder, when the planet |C holder arrangi} Lﬁ*@éﬁanl S

nakes one r e d kes, one op,_around
the shaft fﬁfaﬁ%@@auﬁ%&“ﬁﬁe@%ﬁ@ i sBIE Y 9R Sastaanaly ie % %1 e
sun, the pl plaset lgeahd3demakes ésurf Mvolifiéds Kydundtineé revsiving sHaft F@a fraf t

for the planet. Therefore, the angle of rotation of the planet | C hol der on

its own shathe pun.Jgmpakasone W"tﬂ'%@%&&o‘m shafk- Ebﬁfﬁf@r? nftené4
intermittent revolving operations, the IC 4c installed in the IC holding part

H turns back to its initial position at which the normal line of the surface S
of rotation and symmetric is directing toward the directly below direction.
During this period, the temperature of the IC 4cin the IC holding part H is
sufficiently kept constant by a surface contact.
IC Removing Operation

As described above, when the IC 4c¢ is returned back to its initial
position, the straightly moving actuator Y2 of the front side of the shuttle
60 is placed directly below the IC holding part H, as well as the adsorbing
pad 32 is faced to the exhaust port B of the surface S of rotation symmetric,

as shown in Fig. 4 and Fig. 5(a). Then, when the vacuum adsorbing unit Y1

intakes air, the adsorbing pad 32 is sucked to the exhaust port B to effect
vacuum absorption of the IC 4c sandwiched between ;che surface S and the
spring-energized IC tension leaf X2. Almost simultaneous with this, since
the first slider 43 of the straightly moving actuator Y2 is pressed to move
upward, the top end pdtion of the operating pestle 48 directly touches the
arm portion D of the spring-energized tension feaf X2 to press and move it,
so that the spring-energized tension leaf X2 turns in the counter clockwise
direction in the figure against the energized force by the torsion spring E so
as to release the IC from its sandwiched state. Then, the vacuum adsorbing
unit 45 approached to the IC 4¢ adsorbs this IC 4c, as well as the adsorbing
operation by the vacuum adsorbing unit Y1 is stopped. After this, when the
first slider 43 again moves downward, the top end portion of the operating
pestle 48 is separated from the arm portion D so that the spring-energized

IC tension leaf X2 is recovered.
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revol ution around the shaft for the sun. By making K rotations of the

pl anet hol der arrangi ng nmechanism the angle of rotation of the planet IC
hol der on its own shaft for the planet becomes 360[err] (= W -
respect to its original angle, so that the IC holding part|tdrh gggﬁ BEEN
its original position at which the I C wag7installed. The p Fan

be taken out at this tine. Accordingly, the IC holding part does not turn

back to its origimals & < whi Sad ls he
o amet Chol der” MPLAR!cditickioh) dHintf i3 perd, antifier O s EarfRtBi ot iani ©
part turns deakying-in vaanniadsbrigipgiunivd2ote theweeuunadspebiag unit 4&rin

i hani kes. K (>2 tjons. Ther i
perod can 0e BraensbasvinkeciHathl B e ittt Bh the ShELE R o ased
because the nuipehe /it cbRStamt @insératbee eRambed 7oncRAliNg ehetsheplinandC | C

holders is K As a result, the tack period can be shortened and the space
ef fi ci ency Halderné1|eachdmxing tthedthaldingr pard rhwildy faugside surfacesas

described above, after installing an IC in the IC holding part in one of the
ptanet IC holders 71, even when the planet holder arranging mechanism 72 is
rotated one time, the angle of the rotation of each of the planet IC holders
71 on its own shaft for the planet does not become 360° . Only by rotating
the planet holder arranging mechanism 72 four times, the planet IC holder
71 first rotates on its own shaft by 360° to recover to its installing
position. As a result, according to the present embodiment, the number of
the preheating portions can be about four times in comparison with the
cohventional apparatus in which the IC holding parts are fixedly provided on
the peripheral surface of the holder arranging mechanism. Therefore, a
sufficient preheating time can be ensured, and the tact period can be
shortened.

In the above-described embodiment, the IC holding part H is so
constructed that one IC is held on each surface S of rotation symmetric,
however, it is not restricted to this but may be constructed to hold two or
more {Cs on each surface of rotation symmetric within the scope of the
present invention. Also, when the planet IC holder is so constructed to have
many faces of more than four, the number of the preheating can be further
increased. Further, it is possible to provide six or more planet IC holders
71. For example, twelve planet IC holders may be provided within the scope
of the present invention. Still further, it is not always necessary to hold
the ICs on all of the surfaces of rotation symmetric, but may alternatively

be possible to hold the ICs on some parts of all of the surfaces. Only
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In the present invention, the ICinstalling position and the IC renoving
position with respect to the planet holder arrangi ng nmechanismare the

8 sane position so as to elinmnate an enpty space in TGS e dlsekeRal t s.
Alternatively, it may also be possible to provide an I{C'renp¥pngGeposi tipn
at a position imedi ately before one int&émttent transter—at—thet+€
installing position, or to provide an I C renoving position at an inner

peri phery afedédseary for the surfaces functioning as IC holding parts is that the
surfaces S are rotary symmetric with respect to the rotary shaft 71a. For
example, when the planet IC holder 71 is made of a column having a hexagon
cross-section, the number of the surfaces of rotation symmetric may be six,
three, or two. Still further, the planet IC holder 71 may not have a shape of
a column, but may alternatively have a shape of a plate with both side

surfaces functioning as the surfaces of rotation symmetric.

In this embodiment also, since the IC to be preheated contacts with the
heat storing member of the rotary symmetrical surface side by surface
contact, heat conduction is surely effected so that the preheating time can
be shortened.

In this embodiment, the spring-energized IC tension leaf X2 has a
simple construction with the arm portion D which is activated from an
outside, and the operating pestle 48 for directly pressing and moving the
arm portion D is provided at the fixed portion side of the IC constant
temperature chamber. Therefore, it is not necessary to mount an actuator in
each of the IC holding parts H which was necessary in the prior art, so that
the number of parts can be decreased and the driving load can be reduced. In
other words, the construction of the IC holding parts H themselves can be
simplified so that the planet IC holder 71 having a plurality of the IC holding
parts H can be realized.

The above-described planet gear driving mechanism 73 consists of the
differential gear arrays of a two motor drive. To modify this to be of one
motor drive, one of the driving shaft 73f and the revolving shaft 72a for the
sun may be fixed, and only the others may be provided with a rotating force.
In this case, the planet IC holder makes one or more rotation on its own
shaft during one revolution around the revolving shaft, however, if the angle

of the rotation before and after the rotation on its own shaft are the same,
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pl anet hol der arrangi ng mechani smand to provide an | C renoving position at

an outer periphery of the planet hol der arrangi ng nechani sm

In this case

al so, the ratio between.the revolution around the shaf{ 0% stiBer gue zeBd

rotation on its own shaft for the planet satisfies the

expr egpLaoEd (1/ K

t he
) .

According to the second aspect of the present inventiofm, —since-the ptan

| C hol ders

have hol di ng nmeans for holding ICs by nmaking them attached to

L

the surfac Qﬁe%tét@ﬁ@ﬁg@@d EBRIdt Causenesd @énbas roblephe st i8d haweven cont act

with heat stori n[g
cont act, sdlesitable

time can b
present in

ers on the surfaces of rotation symretri

Sl nce nmeans S an a

y surface

HO MR the A TN0 GEed Forae e BordaTtOTBHUEREPE: ehont) n
SURIRE I Mo cofREAI (e AfrdrlRcial bt AGYEUY bRe FRORFIGA, i e

sorbing hol e 'Wth

a][l | C adsompayglsedsd peksible te aeﬁ@tﬁeﬂe tive doivires phaft 13f and the rehel\m'tg;ur f aces
of rotation

shaft 72a for the sun by a timing belt or the like.

As described above, the IC test handler according to the present
invention is characterized by the IC constant temperature chamber
comprising a plurality of planet IC holders each having many surfaces as IC
holding parts, and has the following effects. '

(1) By rotating the planet holder'arranging mechanism by K times, a IC
holding part returns to the same position as that when the IC was installed,
so that the staying time for preheating can be elongated, and the number of
stayed ICs for preheating can be increased. The tact period can be shortened
and the efficiency of the space for the IC constant temperature chamber can
be improved.

(2) Since the planet IC holder has holding means for holding an IC by
making it to be attached to a surface of rotation and symmetric, the IC to be
preheated is in contact with a heat storing member at the side of the
surface or rotation and symmetric by surface contact, so that heat
conduction is surely effected to shorten the preheating time.

(3) In particular, the construction is so simple in which the surface
rotation and symmetric of each IC holding part is provided with an IC
adsorbing port and a spring-energized IC tension leaf. In addition, since the
actuator for providing a driving force for releasing the IC from its
sandwiched state by pressing and moving the spring-energized IC tension
leaf is not provided at the side of the planet holder arranging mechanism but
is provided at the side of the fixing portion of the IC constant temperature

chamber, it is not necessary to mount the actuator for each of the IC holding
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symmetric, and a spring-energized IC tension |eaf for pressing an ICto
correspondi ng one of the surfaces of rotation symmetric, the supplied ICis
adsorbed by vacuumto the I C adsorbing port, and then t} AW ERE
by the spring-energized I1C tension leaf, and finally the é%éoé%f%gmb
operation is stopped, at the time of thed C installatio Vhen—t an HE-t-s—t 0
be renoved, the |C sandw ched by the spring-energized IC tension leaf is

further adgQrRedrreletory tHé‘GM‘r'rﬁBe aMstahite fdtuced- arﬁﬂﬂf@dﬂﬁdgﬂ&aaenm on
| eaf is released, and finall sorbing operation i Ig (ﬁg to reane
f

the IC. Incgarhs @mrsase@nFurfé\esuﬁfm&c@ms pessiple to makert B9 nast
hol di ng pagrgmggﬁ[%t%%o?&éry g\\/% BthySletat o’f b ndHSia furRatacied the

spring-ene Femaidert Spri’ng ch
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9 construction is so sinple, and the actuator for directly providing the
rel ease driving force by pressing the spring-energized IC tension leaf is
not provided at the planet |IC holder side, but only one is provi ded at the
fixed part side of the I C constant tenperature chanber n.c, 'FHA%IBEE§I
not necessary to nmount actuators for reapective i C hol dlin %g& g t
the nunber of parts can be decreased and the driving | o »
Al so, it becones possible to makgHArGSICE AIMED [8Q parts in the pl anet Ic

hol der to have nmany surfaces of two or nore BRI EF
DESCRI PTI ON OF THE AsRKGtextdansller,aavippedwith andEcansipt 5eMRsTafdre as ot her

features Qhalifertfch 38Rk Yt el il ChbPadiBRee0iAARbY, WABRKCAAPM dreom e

fol | ow ng description o er r’e enbo
conj unct i evatuvd/ttumivérs larger than or equal to 2, and N is an integer, said IC

constant temperature chamber comprises :

M planet IC holders (7 1), each of said M planet IC holders being able
to rotate on its own shaft (712a) for the planet, and having K surfaces (S) of
rotation symmetric with respect to said shaft(71a) for the planet, said K
surfaces (S) functioning as IC holding parts;

a planet holder arranging mechanism (72) that can rotate around a
shaft (72a) for a sun, for arranging said M planet IC holders(7 1) in an annular
array with equal intervals around said shaft (72a) for the sun, said M planet
IC holders (7 1) being able to revolve around said shaft {(72a) for the sun; and

An intermittent rotation driving mechanism for intermittently
rotating said planet holder arranging mechanism (72) an angle by an angle
obtained by dividing 360 ° by M so that ,when each of said M planet IC
holders revolves by 360 ° around said shaft (72a) for the sun, it rotates on
its own shaft (71a) by { N+£(1/k)} %360 ° .

2. An IC test handler as claimed in claim 1, wherein each of said M
planet IC holders (71) comprises holding means (H) for holding said ICs by
making the ICs to be attached to said K surfaces (S) of rotation symmetric.

3. An IC test handler as claimed in claim 2, wherein each of said
holding means (H) comprises an air adsorbing passage (X1) having an IC
adsorbing port (A) opened to corresponding one of said K surfaces (S) of
rotation symmetric, and a spring-energized IC tension leaf (X2) for pressing
a corresponding one of said ICs against said corresponding one of said K
surfaces (S) or rotation symmetric.

4. An IC test handler as claimed in claim 3, wherein at an IC

\
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acconpanyi ng draw ngs, wherein: Fig. 1 is a perspective view
showi ng an external view of an I C test handl er according di_nent
of the :present invention; Fig. 2 is a front vyi SHIFN ngs 8EEN
general construction of an I C constant tenperature chanb RERACED t est
handl er shown in Fig. 1; Figé23 is a vertical cross-secti
vi ew showi ng a pl anet gear driving nechanismof the |IC constant tenperature
chanber; installing or rempvirg pesition directigvbeboplt saidi pignat hotddradtriangiray

removing o [.Qn ntCin and f.roma planet |IC holder in.the planet 1C
hol der gr r gﬁéﬁi{rﬁgﬂ&?ﬁ i’rﬂ‘?ﬁeeaf%p%%g?g]ﬁtv&%?ﬁqp@%\%ﬁ%gﬂ )for apvacuum

adsor bi ng Wiso idi | iRE wi J [ front view
showi ng a st at ém:ﬁg sv%\}lldlj !:(Fl@tgge&:htct:u?ts'ﬁ?gvn%*\‘/eag ?‘xrhoa%s% ﬁ?’%f%ﬁg’?)ﬁa?ﬁﬁ der in the

pl anet hol @&sogbing\passavetXiin saidioldibgomesnant the mianett IGr koldea fidesd to
Fig. 5(b) iS; yview show.ngq a state_in which the ICis installed in
the ol snet S R Y ENOURE hdtifhr and Allpcilatanfarpidssit ang
constant t enpengissi¢ sphiagbeiergized IC tension leaf to directly release the IC from

its sandwiched state.
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10 Fig. 6 is a perspective view show ng an external view of a
state in which a cover is renoved froma prior-art |IC test handler
di scl osed in the Japanese Patent Publication (Kokai) No. 7-24770 of the

sanme applicant as the present application; Fig. 7 is a vertical
cross-sectional view show ng an | C const &3t tenperature chanber in the IC
test handler shown in Fig. 6; and Fig. 8 i1s a partial side view

showi ng an adsorbing and sandwi ching TESTEHANDLERt he | C constant tenperature
chamber shown in ABSTRACT OF THE DISCLOSURE

An IC test handler with a constant temperature chamber comprising
six planet IC holders 71, a planet holder arranging mechanism 72, and an
intermittent rotation driving mechanism for intermittently rotating the
mechanism 72. Each planet IC holder has four surfaces S of rotation
symmetric with respect to a shaft 71a for the planet, the four surfaces S
functioning as IC holding parts. The planet IC holders are arranged in an
annular array on the planet holder arranging mechanism 72 that can rotate
around a shaft 72a for a sun. The six planet IC holders 71 can revolve around
the shaft 72a for the sun while the mechanism 72 makes one rotation. The
intermittent rotation driving mechanism intermittently rotates the planet
holder arranging mechanism 72 an angle by an angle of 60 ° so that ,when
each planet IC holder 71 makes one revolution in the clockwise direction, it
rotates by 30° on its own shaft. When a driving gear 73e and a solar gear
73b rotate, the six planet gears 73d slowly revolve around a shaft for the
sun accompanied by the rotation of a rotating plate 73c while rotating in the
clockwise direction on their own shafts. After 24 intermittent operations,
the IC 4c attached to an [C holding part H is returned to its initial position.
During this period, the temperature of the IC 4c on the IC holding part is
sufficiently kept constant. Thereby, the number of preheated ICs in the IC
constant temperature chamber can be increased, the tact period can be
shortened, the staying time for the preheating can be elongated, and the

space efficiency in the chamber can be improved.



Fig. 7. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Now,

enbodi nents of the present invention will be described with reference to

t he acconpanyi ng draw ngs. Throughout the specification, the sane reference
nurreral s denote the same or simlar parts. Figure 1 is a perspective view
showi ng an external appearance of an |IC test handl er according to an

enbodi nent of the present invention. Simlar to the prior-art IC test
handl er described wi-th reference to Fig. 6, the I C test handl er according
to the enbodi ment of the present -invenqtion is also provided with, on a
base plate on which a controller and onhér conponents are nounted, an input
tray elevator 1, an input transfer unit 2, an input shuttle 3 an IC
constant tenperature chanber 7, a hot-wind blow ng unit (not shown), a
contactor 5, an output shuttle 6 (not shown in

Fig. 1




Fig. 1), a cooling shuttle 10 (not shown in Fig. 1), a cooling transfer
unit 9 (not shown in Fig. 1), an output transfer unit 11, enpty tray

el evatqQrs 12 and 13, output tray elevators 14 and 15, and a tray transfer
unit 18, which are covered by a cover 20. Fig. 2 is a front view show ng
a general construction of an I C constant tenperature chanber in the |IC test
handl er shown in Fig. 1. As shown in

%%
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Fig. 2, the I1C constant tenperature chanber 7 in this enbodi nent has, as an
exanpl e, six planet |IC holders 71 each having a shape of a colum with a
square .cross section, and each having four side surfaces each of which
functions as an 1 C holding part. The I C constant tenperg e _chanber al so

i ncl udes a planet hol der arrangi ng mechani sm 72 w th th¢ Bl spE@het
hol ders 71 arranged in an annular array around a revol ving shpi,
the sun at equal intervals, i.e., equalzdistance with an I ntérva
60[err]. Each of the six planet | C hol gégs 71can rotate on its own shaft
7la for the planet. The |1 C constant tenperature chanber 7 further includes
a planet gear 5 driving nmechanism73 for intermttently revolving the

pl anet hol der arrangi ng mechani sm 72 around the revolving shaft 72a in a
step of an angl e of 60[err iii; one revol ution around the revol ving

shaft 72a for the sun in t ¥se direction, each of the planet IC
hol ders rotates on its own sha t 71a for thekplanet by 90[err] in the

cl ockwi se direction. Fig. 3is a verchaL_gLa&&Juquonal vi ew show ng

t he pl anet gear driving .
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mechanism 73 in the I C constant tenperature chanber 7. As shown in Fig. 3,
the planet gear driving nmechanism 73 has differential gear arrays and a
supporting plate 73a. The supporting plate 73a stands within the IC
constant tenperature chanber 7 and is fixed to the I C constant tenperature
chanmber 7. The planet gear driving nmechanism 73 al so includes a sol ar gear
73b fixed to the revolving shaft 72a for the sun which is supported by the
supporting plate 73a so as to be able to rotate, a toothed rotating plate
(a toothed arm plate) 73c supported by 4 he revol ving shaft 72a for the sun
so as to be able to rotate, six planetfgg@rs 73d each being fixed to a
rotating 20 shaft 7l1a for the planet and~gearing with the solar gear 73b.
Each of the rotating shafts 7la for the planets is supported by the
rotating plate 73c so as to be able to rotate. The planet gear driving
mechani sm 73 furIEe |ncLages a driving shaft 73f having a driving gear 73e

whi ch gears with 00 d rotating Q4ate (toothed arm plate) 73c.
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REPLACEMENT SHEET . 12 Each of the
pl anet IC holders 71 is a planet station having a shape of a colum with a
square.cross section. The planet |1C holder 7l1lconsists of bosses 7la and
fow side plates as heat storing plates (1 C receiving parts) 71c. Each of
the bosses 7l1a is fixed to the rotating shaft 7la for the planet. The
bosses 7l1a have square shapes and are opposite to each other. Each of the
heat storing plates 71c bridges a space between the bosses 71. Each of the
heat storing plates 71c has an IC holdqgg part H That is, the IC holding
8
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part H has a hol ding nmeans for holding an 1C 4c by naking it to be attached
to the surface S of the heat storing plate 71. The four surfaces S are
rotatien synmetric to each other with respect to the rotating shaft 71a.
The hol di ng nmeans has an air adsorbing passage X1 with a tapered adsorbi ng
port A and an air exhaust port B. and a spring-energized |IC tension |eaf
X2, i.e., aspring clip, for sandwi ching the I C 4c between the |eaf X2 and
the surface S of rotation synmetric. The tapered adsorption port Ais
opened at about the center of the surfgce S of rotation symetric. The
exhaust port B is opened at a place of Agge surface S of rotation symretric
near the side of the toothed rotating plate 73c. Fig. 4 is a partial
cross-sectional view of the planet gear driving nmechanism 73, for

expl aining an installing or renmoving operation of an I1Cin and fromthe

pl anet I C holder. As shown in Fig. 3 and Fig. 4, the spring-energized IC
tension | eaf X2 has an elastic curved tip portion C and an arm portion D.
The elastic curved tip portion C,qnd the armportion D are made into one

Fig.

8a
5a
d
704‘ \ . <
3q /"\\ 2 '! s 7 ,./60 10aq
A Sa
2q I R
. l!i ﬁl Nz _.-\_160
g SN 17q
1a 4 g N 7
13a ?ﬁ ¥
140 41
150 }




body. The elastic curved tip portion Cis energized to be attached to the
surface S of rotation symmetric by pressing it by a torsion spring E (see

Fig. 4. In Fig. 4, the torsion spring Eis illustrated as if it were a
cot!l spring, however, it should be noted that the il Fustrati ' Ty for
the sake of easy illustration, and, in actual, the t9ﬂ§¥%ﬁ§g%£§ggﬁgﬁws
wound around a turning +3—shaft

F for turning the spring-energized | C tension | eaf X2. The arm portion D
receives an operating force froman ex nal worl d.

Fig. 7
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On the other hand, at the side of the fixed part of the |IC constant

t enperature chanber, there are provided, as shown in Fig. 4, a vacuum
adsorption unit Yl and a |inear noving actuator Y2. The vacuum adsor bi ng
uni.t Y1 is placed at an 1 C renoving position directly bel ow the planet

hol der arrangi ng mechanism 72 so that the vacuum adsorption unit Yl
contacts with the exhaust port B of thge adsorbing air passage X1 in the IC
hol ding part H facing the mechanism 72/gwith the result that the ICis
sucked by the vacuum adsorption unit Y1. The |inear. actuator YZ presses and
noves the spring-energized IC tension leaf X2 so as to directly provide a
driving force for releasing the IC fromits sandw ched Sstate—Fhe vacuum
adsorption unit Y1l operates when the IC 4c is nmounted on or renoved from
the surface S of rotation symetric to tenporarity—adserb_and hold it, and
has an adsorbi ng pad 32 cl osel yatt ach to an exhaust port B of jthe IC
hol ding part H the normal |in [ pe rface of rotation sy tric of
the IC holding part H being direc g to the di towdirection. The
adsorbing pad 32 is coupled to a vacuum source and adsorbs air
intermttently, as later
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described in nore detail
rail 42 for guiding a first slider 43 to slide,
for elevating an IC, a second slide guide rai
slider 47 to slide, an operating rod 48 and a coi
slide guide rai
vertical direction.
sliding along the slide guide rai

gui de rai
di recti on.

3/8

Fig. 3

42 is fixed on an L-shaped angle 41 and e
The 20 first slider 43 is driven to no
42. The IC el evating va
unit 45 is fixed to the first slider 43 by a holder 44. Th
46 is fixed on the holder 44and extends in the
The second slider 47 is driven to nove up and down

The |inear actuator Y2 has-a first slide gui de
a vacuum a
46 for guidi
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14 by sliding along the slide guide rail 46. The operating '

to press and nové an armpart D of the spring-energized | C t priRiPGACEMENT SREET
by directly touching the armpart D. The coil spring 49 bridgef a portion
bet ween the second slide guide rail 46 and the second slider{ 47, 5P @jw
absorb an excessive part of the pressing and novi ng stroke o th% OB a ?19
rod 48. Next, the operation of the _above-described enbodi nent i
descri bed. I C Installing Operat ilenT 5T HANBDLEdR own i n Fi g.}{ 4and Fig.

Stopped n a ‘state in whi ot ARE RS0 YD R O S T St on
and symret {1FFiid af tR8Phvehfionol ding part Hin
The present invention relates to an IC test handler equipped with a constant
temperature chamber for cooling or heating ICs. More particularly, it relates
to a rotating mechanism for IC holders in the constant temperature

chamber.

(2) Description of the Related Art

In general, Semiconductor Integrated-Circuit Devices (hereinafter simply
referred to as ICs), which have been manufactured, are subjected to a
plurality of electric tests to determine their circuit reliability and electric

characteristics.

Figure 6 is a perspective view showing an external view of a prior-art IC test
handler in which, for the sake of easy understanding, a cover is removed
therefrom, disclosed in Japanese laid-open Patent publication (Kokai)
No.7-24770 of an application pertaining to the same applicant as that of the
present application. Referring to Fig. 6, many ICs to be tested are arranged
and mounted on an input tray. When the input tray is lifted by an input
tray elevator la and is stopped, the ICs in a two-dimensional arrangement
on the input tray are picked up one by one and are moved to an entrance of
a constant temperature chamber 7a by an input transfer unit 2a. Then, by
an input shuttle 3a, each IC is supplied to be placed at an IC installing and
removing position directly below a mechanism 4a in which IC holders are
arranged in an annular array. Hereinafter, the mechanism 4a is referred to
as an IC holder arranging mechanism. The IC holder arranging mechanism
4a is provided within the constant temperature chamber 7a. Each IC thus
placed is retained in an empty IC holder. The constant temperature

chamber 7a cools or heats the ICs for a predetermined period to perform



; T QHE
oné of the planet I1C holders 71 directs to the directly . eBE?vbASFMw isﬁ.&.ETt
the ICinstalling and renoving position, the linear actudtor Y2 at the rea{r
side of a shuttle 60 in the advancing position is placedtatt thg @OEi®R%%n
directly below the surface S of rotation2and symmetric, gs{well as the
adsorbing pad 32 is faced to the exhaust™port B of the surface S of
rotation symmetric. Then, when the vacuum adsorbing unit {Yl intakes ait,

t he adsor biemgppratme destsksoft thendCexhHeseinadtar, pthe gensEIRJIIEPPIR ar
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ascendi ng and descendi ng vacuum adsorbing unit 45 is noved upward. Up to
the end of the novenent of the first slider 43 al ong a stroke L1, the top

end porti ofn dhet K¢ egnstant tgmpsransreichember 7aucaeh ohsheriGs;owhichh st
the spring;energized |IC tension |eaf X2 t ress and nmove it .so.that the
Spr i nG: enePgrs aehesteshand repiated Gom i (¢ Holier SHEmERE chotiapiog: da, 15
direct! on bibJedPirlto% tes3' fdition by AL 58] GRd bhed'R 1ifted 88wiPEd N
be fitted by pressure into an IC socket. After desired electric tests have been

effected by an IC tester, the tested IC is detached from the IC socket and is
moved to a carry out position. After this, the tested IC is moved to an outlet

of the IC constant temperature chamber 7a by an output shuttle 6a, and is
further moved from the outlet to an external waiting position of the IC
constant temperature chamber 7a by a cooling shuttle 10a. Then, after the
IC is moved by a cooling transfer unit 9a, it is classified and placed on an
output tray 16a or 17a by an output transfer unit 11a. In this connection,
reference symbols 12a and 13a denote empty tray elevators, reference
symbols 14a and 15a denote output elevators, and a reference symbol 18a
denotes a tray transfer unit.

Fig. 7 is a cross-sectional view of the IC constant temperature chamber 7a
in the prior-art IC test handler shown in Fig. 6. As shown in Fig. 7, the IC
holder arranging mechanism 4a in the IC constant temperature chamber 7a
includes a plurality of IC holders 4d which are annularly arranged at regular
intervals around a horizontal rotating shaft 7b in the IC constant
temperature chamber 7a and are supported relative to each other by frames.
The IC holder arranging mechanism 4a can rotate within a vertical plane. An
IC 4c placed on the IC installing or removing member 4b directly below the
IC holder arranging mechanism 4a is adsorbed and sandwiched by an
adsorbing and sandwiching mechanism in the IC holder 4d at the

lower-most position facing the IC 4c. During a hold time in which the IC
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rel'ease the IC fromthe sandwiched state. After this, du i MOV Tig al ong
stroke L2, since the coil spring 49 continues to expand, %W Y%7
pressi ng and novi ng of the armportion D by the operatin o] S

prevented, however, at the end of this p&iod, the IC 4clo
adsorbing unit 45 noves to close to the surface S of rotation and
symmetri c, agdwell as.the adsorbin atlon b the ac rdu ia unit
25 15 stophelerampbeing magheniemsda shaker ops o JiHeatediat @

adsorbed t 8o} BeiCrAAPRFRAIIR BY" heht Coridiittiont &an"adﬁeae §tbritlg %wed de

t he

receiving unit) of the IC holder.

Fig. 8 is a partial side view of the adsorbing and sandwiching mechanism in
the IC constant temperature chamber 7a. As shown in Fig. 8, each of the IC
holders 4d in the IC holder arranging mechanism 4a has the adsorbing and
sandwiching mechanism 40 for effecting vacuum adsorption and
mechanical sandwiching of an IC. This adsorbing and sandwiching
mechanism 40 has a cantilever 42 fixed to a rotary side plate 41 of the IC
holder arranging mechanism 4a, a sliding shaft 43 which is movable up and
down through a vertical penetrating hole (not shown) of the cantilever 42, a
holding arm 44 for holding the sliding shaft 43 at its upper end, a coil
spring 45 for energizing the sliding shaft 43 to the upper direction, a slide
guide rail 46 for guiding the movement of the sliding shaft 43, a chuck
mechanism 47 for sandwiching or releasing the IC 4c along with the
reciprocal up and down movement of the sliding shaft 43, and an adsorbing
pad 49 communicated with an air adsorbing hole {not shown) opened to an

IC receiving unit 48 and penetrating through the sliding shaft 43.-

When an IC 4c¢ is brought to the IC installing or removing member 4b
directly below the IC holder arranging mechanism 4, a pressure applying
member 51 of an adsorbing and sandwiching driving mechanism 50 is
drepped along a slide guide rail 52, so that an elastic member 51a provided
at the end of the pressure applying member 51 pushes the upper end
surface of the sliding shaft 43 to drop the holding arm 44. Thereby, the
chuck mechanism 47 is turned to an open state while it is dropping. On the
other hand, when the sliding shaft 43 is dropped, an air adsorbing
operation is effected through an air adsorbing hole 51b so that, when the

adsorbing pad 49 touches the IC, the IC is adsorbed by the IC receiving unit




surface S of rotation and symmetric. After this, when the erLg_S%_dMEPLAGE ENT SHEET
noves back downward, the top end portion of the operatingjred 48 is

separated fromthe armportion D so that the | C which has|be¢e? 2d 197be
attached to the rotary symmetri cal surfaﬁis i s sandwi ched by an el astic

curved top end portion C of the spring-energized |IC tensi 'eaf X2. Then,
after the end of the sandw Chl n the air adsorbi ng oper

adsor bi ng &8 T O@GI confrappeuhss thsRrespureaapBhBNg %‘é‘%

t he exhaus | nt. n R i €so
driving shglf‘g g‘éld(?rﬁ}gﬁgt?‘ ch}g.i/c %ﬁm%ﬁ"ﬁ‘gﬁ%‘%&? e%”n&ﬁ\;i‘\r}%vg"‘g f’}’g%tal on in
r1 92 andeihet dibged & Qhﬁaﬁkﬂcﬁ "L IC] dAd' Ger, fagte%tﬁhel &ir Hdseebirigopetetion i n
the clockwi se difection in . 2 the rotary plate 73c geared with the
driving geds stcispdd; thetaimpuontdfethel Iecyithe adisoebingopad 4 9Fisgstoppadd t he
solar gear 73b is also rotated in the clockwi se direction in Fig. 2, so
that the six planet gears 73d revol ve around the revol ving shaft 72a for

the sun In the above-described prior-art IC test handler, however, there are the

following problems.

(1) Once the IC holder arranging mechanism 4a has made one rotation, the
IC which has been preheated can be removed from the IC receiving unit 48
and can be transferred to the testing position. If, however, a test cycle
period for one IC by an IC tester, i.e., a period of each tact during which the
contactor 5a is made one reciprocal movement, must be shortened because
of the requirement of speed up of the IC test, the supply of the preheated IC
to the contactor 5a will not be in time unless the tact period of the
intermittent rotation of the IC holder arranging mechanism 4a is also
shortened. If the speed of the intermittent rotation of the IC holder
arranging mechanism 4a is raised, however, the period for preheating the IC
(holding time) is disadvantageously shortened. Therefore, in prineiple, in the
above-mentioned prior-art IC constant temperature chamber, it is
impossible to elongate the preheating period by shortening the tact period.

Accordingly, to obtain a sufficient number of preheated ICs, the IC holder
arranging mechanism 4a must have a large diameter to be able to have a
larger number of IC holders 4d, so that the space occupied by the IC
constant temperature chamber 7a in the IC test handler becomes large,
leading a disadvantage in that the size of the temperature adjusting

apparatus becomes too large to keep the heat capacity.

(2) Each IC holder 4d is provided with the adsorbing and sandwiching

mechanism 40 which actively accesses the IC 4c placed at the IC



al ong with the rotation of the rotati ng plate 73c, whilejr EMQF&‘EB‘}E W)Egr

own shafts in the clockwi se direction in Fig. 2. The ratijo jof the
differential gear arrays is determned in such a way that} |du22nQCPri897
intermttent operation in this enbodi nenty. each pl anet ggar| 73d revol ves

around the revol ving shaft 72a for the sun by 60[err] in Jthé ClToCKW S€

direction, and rotates on its own shaft by 15[err]. That li s
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enbodi nent instadling/rmowing meembern4br dizsehlypbgley the, 1C; RPIAET cAfranging
64, and the gﬁghrrber of, the teeth of the

16 sol ar
pl anet

S 4350t (o be 80, so that, during one revol ution of the

In addition, the adsorbing and sandwiching mechanism 40 moves up and
down the sliding shaft 43 to perform the vacuum adsorbing operation and
the mechanical sandwiching operation. Therefore, the construction of the IC
holder arranging mechanism 4a must have a large scale and must be
complex. Further, the IC holder arranging mechanism 4a becomes heavy in

weight which leads to an increase in driving load.

SUMMARY OF THE INVENTION
In view of the above-described problems, a first object of the present
invention is to provide an IC test handler in which the number of preheated
ICs can be increased, the sh.ortening of the tact period and the elongation of
the preheating period can be simultaneously attained, and the efficiency in

space is improved.

A second object of the present invention is to provide an IC test handler
which comprises an IC constant temperature chamber by--which the
adsorbing and sandwiching mechanism in the holding means of the IC
holder can be simplified, and the number of parts and the driving load can

be decreased.

To attain the above-mentioned first object, according to a first aspect of the
present invention, there is provided a muilti-rotation preheating system
comprising a plurality of planet IC holders each having IC holding parts on
a plurality of surfaces. That is, when K and M are natural numbers larger
than or equal to 2, and N is an integer, an IC constant temperature
chamber in an IC test handler according to the present invention comprises '

M planet IC holders. Each of the M planet IC holders is able to rotate on its




gear 73d around the revolving shaft 72a for the sun, the
makes a 1.6 rotation in the clockw se direction and the
rotates on its own shaft by 90. Accordingly, when the pl
four revolutions around the revolving shabéf 72a for the
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rotation on its own shaft. Therefore, after 24 intermttjent revol ving

operations, the IC 4c installed in the I1C holding part Hturns. back to jt$
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ove, urne ack to I1ts initi position,

| C hol'ding part H as well as the adsorbing pad 32 is faced tq

in an annular array with equal intervals around the shaft for the sun. The M
planet IC holders can revolve around the shaft for the sun The IC constant
temperature chamber further includes an intermittent rotation driving
mechanism for intermittently rotating the planet holder arranging
mechanism in a step of 360°/M so that , when each of the M planet IC
holders revolves by 360° around the shaft for the sun, each of the M planet
IC holders rotates on its own shaft for the planet by {Ni(1/K) }*3600.

According to a second aspect of the ‘-present invention, each of the M planet
IC holders comprises holding units each for holding an IC by making the IC
attached to the K surfaces of rotation symmetric.

According to a third aspect of the present invention, each of the holding
units comprises an air adsorbing passage having an IC adserbing port
opened to corresponding one of the K surfaces of rotation symmetric, and a
spring energized IC tension leaf for pressing a corresponding one of the ICs

against the corresponding one of the K surfaces of rotation symmetric.

According to a fourth aspect of the present invention, at an IC installing or
removing position directly below the planet holder arranging mechanism,
there are provided a vacuum adsorbing unit for adsorbing the ICs by
contacting with an exhaust port of the air adsorbing passage in the holding

unit of the planet IC holder facing the IC installing or removing position,
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and an actuator for pressing and moving the spring-energized IC tension

leaf to directly provide a driving force to the spring-energized tension leaf so



and Fig. 5(a). Then, when the vacuum adsor bing unit ‘(1RE|PMQ§<M§fJTa§ﬁ§E§he
adsorbing pad 32 is sucked to the exhaust port B to e¢ffect vacuum
absorption of the IC 4c sandwi ched between the surfag¢ef S2dh@OTh997
spring-energized IC tension | eaf X2. A m¥st sinultanéobis with this, |sijnce
the first slider 43 of the linear actuator Y2 is pre$s€éd tG nove upwar{d,

the top end potion of the operating rod 48 directly f t [ rtion
D of the spsitmy-dniney dheespringsinargizeds teusien leaéste aﬁﬁaﬁ%v%q 58 %f@hﬁ}e t he
spring-energi.zed tensiq(a: | eaf ZaZf[ urns in the counter clockw se direction
in the figSPEREGERHEFZ Eﬂfbﬁﬁ%‘?g‘? ed force by the torsion spring E so as to
release the IC fromits sandwi ched state. Then, the vacuum adsorbi ng unit
45 approached to the I C 4c adsorbs this I1C 4c, as well as the adsorbing
operation g déritelabbessasdorathg!ito the firstsaspentfcheAbtesent mesntidrenint he
first slider 43 again noves downward, the top end portion of the qperating
the IC constant temperature chamber comprising the M planet IC holders

each having K IC holding parts, after installing one or more ICs on some of
the IC holding parts in a certain planet IC holder, when the planet IC holder
arranging mechanism makes one rotation, then the planet IC holder makes
one revolution around the shaft for the sun. During the one revolution
around the shaft for the sun, the planet IC holder makes {N(1/K)} rotations
on its own shaft for the planet. Therefore, the angle of rotation of the planet
IC holder on its own shaft is 3600/K with respect to that before the one
revolution around the shaft for the sun. By making K rotations of the planet
holder arranging mechanism, the angle of rotation of the planet IC holder on
its own shaft for the planet becomes 360° (=09 with respect to its original
angle, so that the IC holding part turns back to its original position at which
the IC was installed. The preheated IC can be taken out at this time.

Accordingly, the IC holding part does not turn back to its original-position at
which the IC was installed even when the planet holder arranging
mechanism makes one rotation, but the IC holding part turns back to its
original position only when the planet holder arranging mechanism makes K
(22) rotations. Therefore, the preheating period can be elongated, and the
number of preheated ICs can be increased because the number of ICs which
can be carried by each of the planet IC holders is K. As a result, the tack
period can be shortened and the space efficiency for the IC constant

temperature chamber can be improved.

In the present invention, the IC installing position and the IC removing

position with respect to the planet holder arranging mechanism are the
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17 rod 48 is separated fromthe armportion D so that }h
IC tension leaf X2 is recovered. In this connection, dufi
another IC 4c is transferred froma carrying-in vacuum jadso
t he vacuum adsorbing unit 45 in the |inegd actuator Y2
the shuttle 60. In the 1 C constant tenperature chanbe
six planet |IC holders 71 each having the I C hol ding par
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planet |C hsiteé immediately before one intermittent transfer at the IC installing

position, or to provide an IC removing position at an inner periphery of the
planet holder arranging mechanism and to provide an IC removing position
at an outer periphery of the planet holder arranging mechanism. In this
case also, the ratio between the revolution around the shaft for the sun and

the rotation on its own shaft for the planet satisfies the expression Nt (1/K).

According to the second aspect of the present invention, since the planet IC
holders have holding means for holding ICs by making them attachéd to the
surfaces of rotation symmetric, the ICs to be preheated are in contact with
heat storing members on the surfaces of rotation symmetric by surface
contact, so that the heat conduction can be ensured, thereby the preheating
time can be shortened.

According to the third and fourth aspects of the present invention, since
the holding means has an air adsorbing hole with an IC adsorbing port
which is opened to corresponding one of the K surfaces of rotation
symrﬁetﬁc, and a spring-energized IC tension leaf for pressing an IC to
corresponding one of the surfaces of rotation symmetric, the supplied IC is
adsorbed by vacuum to the IC adsorbing port, and then the IC is
sandwiched by the spring-energized IC tension leaf, and finally the
adsorbing operation is stopped, at the time of the IC installation.

When the IC is to be removed, the IC sandwiched by the spring-energized IC
tension leaf is further adsorbed once by vacuum, and then the spring-
energized IC tension leaf is released, and finally the adsorbing operation is
stopped to remove the IC. In particular, on the surface of rotary symmetric
of each IC holding part, there are only provided with the IC adsorbing port

and the spring-energized IC tension leaf (spring clip) so that the
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71 on its own shaft for the planet does not becone 360f efri—6Gry by
rotating the planet hol der arrangi ng nmechanism 72 fourjt btfe J(ar ef 1C
hol der 71 first rotates on its own shaft by 360[err] t rrené?/g t'ga t 9

instal ling position. As a result, accordithg to the prepeht eohadinent) the
nunber of the preheating portions can be about four tijres in conparison
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of the present invention. Al so, when the planet |IC hol I S _sp constrycted
to have maAjowntastuatorsfer respectyeiC holding peets, §p tﬁﬁ-ﬁ%?éﬁ@ag?ﬁg? be
L can be decreased and the driving load can be reduced. Also, it becomes

possible to make the IC holding parts in the planet IC holder to have many

surfaces of two or more.

BRIEF DESCRIPTION OF THE DRAWINGS
The above objects and features as well as other features of the “present
invention will be more clearly understood from the following description of
the preferred’ embodiments when read in conjunction with the
accompanying drawings, wherein:

Fig. 1 is a perspective view showing an external view of an IC
test handler according to an embodiment of the present invention;

Fig. 2 is a front view showing a general construction of an IC
constant temperature chamber in the IC test handler shown in Fig. 1;

Fig. 3 is a vertical cross-sectional view showing a planet gear
driving mechanism of the IC constant temperature chamber;

Fig. 4 is a side view explaining an installing or removing
operation of an IC in and from a planet IC holder in the planet IC holder
array mechanism in the IC constant temperature chamber by a vacuum
adsoi'bing unit and a linear actuator;

Fig. 5(a) is a front view showing a state in which the IC is
removed from the planet IC holder in the planet holder array mechanism in
the IC constant temperature chamber;

Fig. 5(b) is a front view showing a state in which the IC is
installed in the planet IC holder in the planet holder array mechanism in

the IC constant temperature chamber;
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the present application;

Fig. 7 is a vertical cross-sectional view showing an IC constant
temperature chamber in the IC test handler shown in Fig. 6; and

Fig. 8 is a partial side view showing an adsorbing and
sandwiching 5 means in the IC constant temperature chamber shown in
Fig. 7.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Now, embodiments of the present invention will be described with reference
to the accompanying drawings. Throughout the specification, the same

reference numerals denote the same or similar parts.

Figure 1 is a perspective view showing an external appearance of an IC test

handler according to an embodiment of the present invention.

Similar to the prior-art IC test handler described with reference to Fig. 6,
the IC test handler according to the embodiment of the present invention is
also provided with, on a base plate on which a controller and other
components are mounted, an input tray elevator 1, an input transfer unit 2,
an input shuttle 3 an IC constant temperature chamber 7, a hot-wind
blowing unit {(not shown), a contactor 5, an output shuttle 6 (not shown in
Fig. 1), a cooling shuttle 10 (not shown in Fig. 1), a cooling transfer unit 9
(not shown in Fig. 1), an output transfer unit 11, empty tray elevators 12
and 13, output tray elevators 14 and 15, and a tray transfer unit 18, which

are covered by a cover 20.

Fig. 2 is a front view showing a general construction of an IC constant

temperature chamber in the IC test handler shown in Fig. 1. As shown in
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includes a planet holder arranging mechanism 72 with the six planet IC
holders 71arranged in an annular array around a revolving shaft 72a for the
sun at equal intervals, i.e., equal distance with an interval of 609, Each of
the six planet IC holders 71can rotate on its own shaft 71a for the planet.
The IC constant temperature chamber 7 further includes a planet gear 5
driving mechanism 73 for intermittently revolving the planet holder
arranging mechanism 72 around the revolving shaft 72a in a step of an
angle of 600. During one revolution around the revolving shaft 72a for the
sun in the clockwise direction, each of the planet IC holders rotates on its
own shaft 71a for the planet by 90° in the clockwise direction.

Fig. 3 is a vertical cross-sectional view showing the planet gear driving
mechanism 73 in the IC constant temperature chamber 7. As shown in Fig.
3, the planet gear driving mechanism 73 has differential gear arrays and a
supporting plate 73a. The supporting plate 73a stands within the IC
constant temperature chamber 7 and is fixed to the IC constant
temperature chamber 7. The planet gear driving mechanism 73 also
includes a solar gear 73b fixed to the revolving shaft 72a for the sun which
is supported by the supporting plate 73a so as to be able to rotate, a
toothed rotating plate (a toothed arm plate) 73c supported by the revolving
shaft 72a for the sun so as to be able to rotate, six planet gears 73d each
being fixed to a rotating 20 shaft 71a for the planet and gearing with the
solar gear 73b. Each of the rotating shafts 71a for the planets is supported
by the rotating plate 73c so as to be able to rotate. The planet gear driving
mechanism 73 further includes a driving shaft 73f having a driving gear 73e
which gears with the toothed rotating plate {toothed arm plate) 73c. .
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column with a square cross section. The planet IC holder 71lconsists of
bosses 71a and four side plates as heat storing plates (IC receiving parts)
71c. Each of the bosses 71a is fixed to the rotating shaft 71a for the planet.

The bosses 71a have square shapes and are opposite to each other. Each of
the heat storing plates 7 1c bridges a space between the bosses 71. Each of
the heat storing plates 71c has an IC holding part H. That is, the IC holding
part H has a holding means for holding an IC 4c by making it to be attached
to the surface S of the heat storing plate 71. The four surfaces S arerotation
symmetric to each other with respect to the rotating shaft 71a. The holding
means has an air adsorbing passage X1 with a tapered adsorbing port A
and an air exhaust port B. and a spring-energized IC tension leaf X2, i.e., a
spring clip, for sandwiching the IC 4c between the leaf X2 and the surface S
of rotation symmetric. The tapered adsorption port A is opened at about the
center of the surface S of rotation symmetric. The exhaust port B is opened
at a place of the surface S of rotation symmetric near the side of the toothed
rotating plate 73c. . .-

Fig. 4 is a partial cross-sectional view of the planet gear driving mechanism
73, for explaining an installing or removing operation of an IC in and from
the planet IC holder. As shown in Fig. 3 and Fig. 4, the spring-energized IC
tension leaf X2 has an elastic curved tip portion C and an arm portion D.
The elastic curved tip portion C and the arm portion D are made into one
body. The elastic curved tip portion C is energized to be attached to the
surface S of rotation symmetric by pressing it by a torsion spring E (see Fig.
4). In Fig. 4, the torsion spring E is illustrated as if it were a coil spring,
however, it should be noted that the illustration is only for the sake of easy

illustration, and, in actual, the torsion spring E is wound around a turning
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descri bed a ove er accor |ng to the present invention is
characteri zed by the I C constant tenperature chanber conprising a plurality
of planet IC holders each having many surfaces as |IC holding parts, and has
the fol | owiOry #ief exther hand, at the side of the fixed part of the IC constant

temperature chamber, there are provided, as shown in Fig. 4, a vacuum

adsorption unit Yland a linear moving actuator Y2. The vacuum adsorbing
unit Y1 is placed at an IC removing position directly below the planet holder
arranging mechanism 72 so that the vacuum adsorption unit Y1 contacts
with the exhaust port B of the adsorbing air passage X1 in the IC holding
part H facing the mechanism 72, with the result that the IC is sucked by the
vacuum adsorption unit Y1. The linear actuator Y2 presses and moves the
spring-energized IC tension leaf X2 so as to directly provide a driving force
for releasing the IC from its sandwiched state. The vacuum adsorption unit
Y1 operates when the IC 4c is mounted on or removed from the surface S of
rotation symmetric to temporarily adsorb and hold it, and has an adsorbing
pad 32 closely attached to an exhaust port B of the IC holding part H. the
normal line of the surface S of rotation symmetric of the IC holding part H
being directing to the directly below direction. The adsorbing pad 32 is
coupled to a vacuum source and adsorbs air intermittently, as later

described in more detail.

The linear actuator Y2 has a first slide guide rail 42 for guiding a first slider
43 to slide, a vacuum adsorbing unit 45 for elevating an IC, a second slide
guide rail 46 for guiding a second slider 47 to slide, an operating rod 48
and a coil spring 49. The first slide guide rail 42 is fixed on an L-shaped
angle 41and extends in the vertical direction. The 20 first slider 43 is driven
to move up and down by sliding along the slide guide rail 42. The IC
elevating vacuum adsorbing unit 45 is fixed to the first slider 43 by a holder
44. The second slide guide rail 46 is fixed on the holder 44and extends in

the vertical direction. The second slider 47 is driven to move up and down
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conduction is surely effected to shorten the preheatlng

between the second slide guide rail 46 and the second slider 47 so as to
absorb an excessive part of the pressing and moving stroke of the operating
rod 48,

Next, the operation of the above-described embodiment will be described.

IC Installing Operation

First, as shown in Fig. 4and Fig. 5(b), when the rotation of the planet holder
arranging mechanism 72 is stopped in a state in which the normal line of
the surface S of rotation and symmetric of an empty IC holding part H in
one of the planet IC holders 71 directs to the directly below direction at the
IC installing and removing position, the linear actuator Y2 at the rear side
of a shuttle 60 in the advancing position is placed at the position directly
below the surface S of rotation and symmetric, as well as the adsorbing pad
32 is faced to the exhaust port B of the surface S of rotation symmetric.
Then, when the vacuum adsorbing unit Y1 intakes air, the adsorbing pad
32 sticks to the exhaust port B so as to adsorb air near the surface S of
rotation symmetric through the IC adsorbing port A, the adsorbing air
passage X1, and the IC. Almost simultaneous with this, the first slider 43 in
the linear actuator Y2 is pressed to be moved upward by a rack and pinion
mechanism or the like so that the IC 4c adsorbed by an IC ascending and
descending vacuum adsorbing unit 45 is moved upward. Up to the end of
the movement of the first slider 43 along a stroke L1, the top end portion of
the operating rod 43 directly touches the arm portion D of the
spring-energized IC tension leaf X2 to press and move it so that the

spring-energized IC tension leaf X2 turns in the counter clockwise direction

t he

in the figure against the energizing force by the torsion spring E so as to

release the IC from the sandwiched state. After this, during moving along a
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pressing and moving of the arm portion D by the operating rod 48 is
prevented, however, at the end of this period, the IC 4c on the vacuum
adsorbing unit 45 moves to close to the surface S of rotation and
symmetric, as well as the adsorbing operation by the vacuum adsorbing
unit 45 is stopped. Therefore, the IC 4c on the vacuum adsorbing unit 45 is
adsorbed to the IC adsorbing port A so that it is made to be attached to the
surface S of rotation and symmetric. After this, when the first slider 43
moves back downward, the top end portion of the operating rod 48 is
separated from the arm portion D so that the IC which has been made to be
attached to the rotary symmetrical surface S is sandwiched by an elastic
curved top end portion C of the spring-energized IC tension leaf X2. Then,
after the end of the sandwiching, the air adsorbing operation by the vacuum
adsorbing unit Y1 is stopped so that the adsorbing pad 32 is separated from
the exhaust port B.

Intermittently Rotating Operation

Next, when the driving shaft 73f is driven to rotate in the counter clockwise
direction in Fig.2, and when the revolving shaft 72a for the sun.is driven to
rotate in the clockwise direction in Fig. 2, the rotary plate 73c geared with
the driving gear 73e is rotated in the clockwise direction in Fig. 2 and the
solar gear 73b is also rotated in the clockwise direction in Fig. 2, so that the
six planet gears 73d revolve around the revolving shaft 72a for the sun
along with the rotation of the rotating plate 73c, while rotating on their own
shafts in the clockwise direction in Fig. 2. The ratio of the differential gear
arrays is determined in such a way that, during one intermittent operation
in this embodiment, each planet gear 73d revolves around the revolving
shaft 72a for the sun by 60° in the clockwise direction, and rotates on its
own shaft by 159 . That is, in this embodiment, the number of the teeth of

f

om
i on
m

each planet gear 73d is set to be 64, and the number of the teeth of the |
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solar gear 73b is set to be 80, so that, during one revolution of the planet
gear 73d around the revolving shaft 72a for the sun, the solar gear 73b
makes a 1.6 rotation in the clockwise direction and the planet gear 73d
rotates on its own shaft by 909. Accordingly, when the planet gear 73d
makes four revolutions around the revolving shaft 72a for the sun, it makes
one rotation on its own shaft. Therefore, after 24 intermittent revolving
operations, the IC 4c installed in the IC holding part H turns back to its
initial position at which the normal line of the surface S of rotation and
symmetric is directing toward the directly below direction. During this
period, the temperature of the IC 4c in the IC holding part H is sufficiently
kept constant by a surface contact. )

IC Removing Operation
As described above, when the IC 4c¢ is returned back to its initial position,

the linear actuator Y2 of the front side of the shuttle is placed directly below
the IC holding part H, as well as the adsorbing pad 32 is faced to the
exhaust port B of the surface S of rotation symmetric, as shown in Fig. 4
and Fig. 5(a). Then, when the vacuum adsorbing unit Y1 intakes air, the
adsorbing pad 32 is sucked to the exhaust port B to effect vacuum
absorption of the IC 4c sandwiched between the surface S and the
spring-energized IC tension leaf X2. Almost simultaneous with this, since
the first slider 43 of the linear actuator Y2 is pressed to move upward, the
top end potion of the operating rod 48 directly touches the arm portion D of
the spring-energized tension leaf X2 to press and move it, so that the
spring-energized tension leaf X2 turns in the counter clockwise direction in
the figure against the energized force by the torsion spring E so as to release
the IC from its sandwiched state. Then, the vacuum adsorbing unit 45
approached to the IC 4c adsorbs this IC 4c, as well as the adsorbing
operation by the vacuum adsorbing unit Y1 is stopped. After this, when the _

first slider 43 again moves downward, the top end portion of the operating
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tension leaf X2 is recovered. In this connection, during this period, another
IC 4c is transferred from a carrying-in vacuum adsorbing unit 82 to the
vacuum adsorbing unit 45 in the linear actuator Y2 at the rear side of the
shuttle 60.

In the IC constant temperature chamber 7 including the six planet IC
holders 71 each having the IC holding part II with four side surfaces as
described above, after installing an IC in the IC holding part in one of the
planet IC holders 71, even when the planet holder arranging mechanism 72
is rotated one time, the angle of the rotation of each of the planet IC holders
71 on its own shaft for the planet does not become 360°. Only by rotating
the planet holder arranging mechanism 72 four times, the planet IC holder
71 first rotates on its own shaft by 3600 to recover to its installing position.
As a result, according to the present embodiment, the number of the
preheating portions can be about four times in comparison with the
conventional apparatus in which the IC holding parts are fixedly provided
on the peripheral surface of the holder arranging mechanism. Therefore, a
sufficient preheating time can be ensured, and the tact period can be
shortened.

In the above-described embodiment, the IC holding part H is so constructed
that one IC is held on each surface S of rotation symmetric, however, it is
not restricted to this but inay be constructed to hold two or more ICs on
each surface of rotation symmetric within the scope of the present
invention. Also, when the planet IC holder is so constructed to have many
faces of more than four, the number of the preheating can be further
increased. Further, it is possible to provide six or more planet IC holders 71.
For example, twelve planet IC hold_ers may be provided within the scope of

the present invention. Still further, it is not always necessary to hold the ICs
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for the surfaces functioning as IC holding parts is that the surfaces S are

rotary symmetric with respect to the rotary shaft 71a. For example, when
the planet IC holder 71 is made of a column having a hexagon cross-section,
the number of the surfaces of rotation symmetric may be six, three, or two.
Still further, the planet IC holder 71 may not have a shape of a column, but
may alternatively have a shape of a plate with both side surfaces

functioning as the surfaces of rotation symmetric.

In this embodiment also, siﬁce the IC to be preheated contacts with the heat
storing member of the rotary symmetrical surface side by surface contact,
heat conduction is surely effected so that the preheating time can be
shortened.

In this embodiment, the spring-energized IC tension leaf X2 has a simple
construction with the arm portion D which is activated from an outside, and
the operating rod 48 for directly pressing and moving the arm portion D is
provided at the fixed portion side of the IC constant temperature chamber.
Therefore, it is not necessary to mount an actuator in each of the IC holding
parts H which was necessary in the prior art, so that the number of parts
can be decreased and the driving load can be reduced. in other words, the
construction of the IC holding parts H themselves can be simplified so that
the planet IC holder 71 having a plurality of the IC holding parts H can be

realized.

The above-described planet gear driving mechanism 73 consists of the
differential gear arrays of a two motor drive. To modify this to be of one
motor drive, one of the driving shaft 73f and the revolving shaft 72a for the

sun may be fixed, and only the others may be provided with a rotating force.
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In this case, the planet IC holder makes one or more rotation on its own
shaft during one revolution around the revolving shaft, however, if the angle
of the rotation before and after the rotation on its own shaft are the same,
the rotating speed does not cause a so serious problem. It is, however,
desirable to make the rotating speed to be lower in order to reduce the
driving load. To construct the differential gear arrays by one motor drive, it
may also be possible to associate the driving shaft 73f and the revolving 5
shaft 72a for the sun by a timing belt or the like.

As described above, the IC test handler according to the present invention is
characterized by the IC constant temperature chamber comptising a
plurality of planet IC holders each having many surfaces as IC holding
parts, and has the following effects.

(1) By rotating the planet holder arranging mechanism by K times, a IC
holding part returns to the same position as that when the IC was
installed, so that the staying time for preheating can be elongated,
and the number of stayed ICs for preheating can be increased. The
tact period can be shortened and the efficiency of the space for the IC

constant temperature chamber can be improved.

(2) Since the planet IC holder has holding means for holding an IC by
making it to be attached to a surface of rotation and symmetric, the
IC to be preheated is in contact with a heat storing member at the
side of the surface of rotation and symmetric by surface contact, so
that heat conduction is surely effected to shorten the preheating

time.

(3) In particular, the construction is so simple in which the surface of

rotation symmetric of each IC holding part is provided with an IC
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M are natural numbers larger than or equal to 2, and N is an integer,
said IC constant temperature chamber comprises:

M planet IC holders (71 ), each of said M planet IC holders
being able to rotate on its own shaft (71a) for the planet, and having K
surfaces (S) of rotation symmetric with respect to said shaft (71a) for
the planet, said K surfaces (S} functioning as IC holding parts;

a planet holder arranging mechanism (72) that can rotate
around a shaft (72a) for a sun, for arranging said M planet IC
holders(71) in an annular array with equal intervals around said shaft
(72a) for the sun, said M planet IC holders (71) being able to revolve
around said shaft (72a) for the sun; and

an intermittent rotation driving mechanism for intermittently
rotating said planet holder arranging mechanism (72) in a step of an
angle of 360°/M so that ,when each of said M planet IC holders
revolves by 360° around said shaft (72a) for the sun, it rotates on its
own shaft (71a) by { N £ (1/K) } * 3600, -

2. An IC test handler as claimed in claim 1, wherein each of said M
planet IC holders (71) comprises holding means (H) for holding said
ICs by making the ICs to be attached to said K surfaces (S) of rotation
symmetric. '

3.  AnIC test handler as claimed in claim 2, wherein each of said holding
means (H) comprises an air adsorbing passage (X1) having an IC
adsorbing port (A} opened to corresponding one of said K surfaces (S)

of rotation symmetric, and a spring-energized IC tension leaf {X2) for
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one of said K surfaces (S) or rotation symmetric.

An IC test handler as claimed in claim 3, wherein at an IC installing or
removing member directly below said planet holder arranging
mechanism (72), there are provided a vacuum adsorbing unit (Y1) for
adsorbing said ICs by contacting with an exhaust port (B) of said air
adsorbing passage (X1) in said holding means of the planet IC holder
faced to said IC installing or removing position, and an actuator for
pressing and moving said spring-energized IC tension leaf to directly

release the IC from its sandwiched state.
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WHAT IS CLAIMED IS:

1.

An IC test handler equipped with an IC constant temperature
chamber for cooling or heating ICs to perform temperature tests of
the ICs, said IC constant temperature chamber comprises:

a plurality of planet IC holders, the number of said planet IC holders
being M, each of said plurality of planet IC holders being able to
rotate on its own shaft for the planet, and having a plurality of
surfaces of rotation symmetric with respect to said shaft for the
planet, the number of said surfaces being K, said surfaces
functioning as IC holding parts;

a planet holder arranging mechanism that can rotate around a shaft
for the a sun, for arranging said plurality of planet IC holders in an
annular array with equal intervals around said shaft for the sun,
said plurality of planet IC holders being able to revolve around said
shaft for the sun; and

an intermittent rotation driving mechanism for intermittently
rotating said planet holder arranging mechanism in step of 3609/M,
where said intermittent rotation comprising alternate periods of stop
period and rotation period, so that, when said plurality of planet IC
holders makes one rotation around said shaft for the sun, the
number of rotations of each of said planet IC holders on its own

shaft is {N£(1 /K)}, where N is an arbitral integer.
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At least one IC which was attached to one of' sard""smfaéés"dﬁﬁﬁg
one of the stop periods in said intermittent rotation being removed
from said surface during another one of the stop periods in said
intermittent rotation after said planet holder arranging mechanism
has been rotated around the sun for a time sufficient for said IC to
be preheated for the temperature test.

An IC test handler as claimed in claim 1, wherein each of said
plurality of planet IC holders comprises holding means for holding
said ICs by making the ICs to be attached to said s1:1rfaces of
rotation symmetric.

An IC test handler as claimed in claim 2, wherein each of said
holding means comprises an air adsorbing passage having an IC
adsorbing port opened to corresponding one of said plurality of
surfaces of rotation symmetric, and a spring-energized IC tension
leaf for pressing a corresponding one of said ICs against said
corresponding one of said plurality of surfaces or rotation
symmetric.

An IC test handlef as claimed in claim 3, wherein at an IC installing
or removing position directly below said planet holder arranging
mechanism (72), there are provided a vacuum adsorbing unit (Y1) for
adsorbing said ICs by contacting with an exhaust port (B) of said air

adsorbing passage (X1} in said holding means of the planet IC holder
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faced to said IC installing or removing position, and an actuator for
pressing and moving said spring-energized IC tension leaf to directly

release the IC from its sandwiched state.



