APPARATUS |FOR PCSI TI ONING AN | C TECHNI CAL FI ELD

Thj s iqventioﬁ relates to an | C positioning apparatus. 5 or device
(hereinafter referred to as positioner) for use ™. in an IC
transporting and processing system (comonly known as | C handl er)
for trdnsporting sem conductor devices 1 (typically I1GCs, i.e.

sem conductor integrated circuits) t hrough a test section and
sorting the tested ICs on the 10 basis of the test results, and

particularly to an IC ositioner whi'ch is capable of accurately
bosi tioning an | G ARRARRTUS: FPR, ROS IPEONENASAN (Ffer abl & t o

distortion such as an |1 C provided with nunerous finely pi t ched
| eads wi t hout distorting the I1C | eads, and which allows the thus
15 posi t i oBEGHNICAL BEELDt ernal |y i nspected fromthe latera

sides thereof for anypfigt Oidd¥idd rNatks t6%I5 IC positioning BYZEFRPLND
ART A sem conductor testing apparatus (commonly Known as 20

I C testdy) for te5stdeyices(herrinaiter refexrgdetoudgppyitioner) for use

integrally incorpargl ¢ £Pghsbére Mg Tahﬁ“ﬁ?&éééé‘ﬂu%%}?is%%ﬁt {Commonly knovJ?F

tested, i.e. devices under_test_ (commonly called DUT) to pertorm

a.predet er ni ned &sIC handler) for transporting semiconductor devices

(typically ICs, i.e. semiconductor integrated circuits)
w through a test section and sorting the tested ICs on the

10 basis of the test results, and particularly to an IC
positioner which is capable of accurately'positionihg an IC
having very thin IC leads vulnerable to distortion such as
an IC provided with numerous finely pitched leads without
distorting the IC leads, and which allows the thus

15 positioned IC to be externally inspected from the lateral

sides thereof for any distortion of the IC leads.

BACKGROUND ART _
A semiconductor testing apparatus (commonly known as
20 - IC tester) for testing ICs employs an IC handler usually
_ integrally incorporated therein for transporting devices to
@ be tested, i.e. devices under test (commonly called DUT) to
perform a predetermined test. _
An example of the prior art IC handler called "forced
25 horizontal transporting system" is shown diagrammatically
- in Fig. 1. The illustrated IC handler 10 comprises a
loader sectioﬁ 11 where ICs 15 to be tested which a user
has beforehand loaded on a customer (user) tray 13 are
transferred and reloaded onto a test tray 14 capable of
30 withstanding high/low temperatures, a constant temperature
or thermostatic chamber 20 including a test section 21 for
receiving and testing the ICs from the loader section 11,
and an unloader section 12 where the tested ICs 15 which



An exanple of the prior art 1C handler called "forced 25 hori zont al
transporting systemt is shown di agrammatical |y in Fig. 1. The

i Il ustrated |1 C handl er 10 conprises a | oader section 11 where ICs
15 to be tested which a user has beforehand | oaded on a custoner
(user) “tray 13 are transferred @nd rel oaded onto a test tray 14
capable of 30 wi t hst andi ng hi gh/| ow tenperatures, a constant

t enperature or thernostatic chanber 20 including a test section 21
for receiving and testing the I1Cs fromthe Ioader section 11,
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be pl aced on a cu he test tray 14 is noved in a
ci=r cul ati ng manngpe surface mount type ICs or the like packaged in a

o 10 dual-in-line flat packages, for example), each IC may be
loaded on an IC carrier, and then the IC carrier loaded
with the IC may be placed on a customer tray. '

The test tray 14 is moved in a circulating manner
from and back to the loader section 11 sequentially through

15 the constant temperature chamber 20 and the unloader
section 12. More specifically, the test tray 14 loaded
with a plurality of (for example, 64) ICs 15 to be tested
is transportéd from the loader section 11 to a soak chamber
22 within the constant température chamber 20 where the ICs

20 : 15 placed on the tray 14 are heated or cooled to a

. predetermined constant temperature. Generally, the soak
chamber 22 is adapted to store a plurality of (say, nine)
test trays 14 stacked one on another such that a test tray
14 newly received from the loader section 11 is stored, for

25 _ example, at the bottom of the stack while the uppermost

- test tray is carried to the test section 21.

‘The ICs 15 to be tested are heated or cooled to a

i predetermined constant temperature while the test tray 14

is moved'from the bottom to the top of the stack within

30 the soak chamber 22. The heated or cooled ICs 15 together

with the test tray 14 are then transported while maintained
at the constant temperature from the soak chamber 22 to the
test section 21 where the ICs under test are brought into



fromand back to the |oader section 11 sequentially through 15 t he

constant’ t enperature chanber 20 and the unl oader section 12. Mre
speC|f|caIIy, the test tray 14 | oaded with a plurality of (for
exanple, 64) 1Cs 15 to be tested is transported fromthe | oader
sectionn 11 to a soak chanber 223wWi thin the constant tenperature
chanber 20 where the 1Cs 20 15 placed on the tray 14 are heated or
cooled to a predeterm ned constant tenperature. Generally, the
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el ectrical contags a&éém&&@ %e@%oftraygwﬂh ghepessd P 4 etack. For test

sectlon 21 and are neasured for their electric
example, the arrangement is such that the tested ICs 15

10 are brought back to the ambient temperature as the

~ associated test tray is moved sequentially from the top
- to the bottom of the stack within the exit chamber 23.

Thereafter, the tested ICs 15 as carried on the test tray
.14 are passed to the unloader section 12 where the tested

15 ICs are sorted into categories based on the data of the
test results and transferred onto the corresponding
customer trays 13. The test tray 14 emptied in the
unloader section 12 is delivered back to the loader section
11 where it is again loaded with ICs 15 to be tested from

20 the customer tray 13 to repeat the same steps of operatlon
as mentioned above.

P It is to be noted that the transfer of ICs already
tested as well as ICs to be tested between the customer
tray 13 and the test tray 14 is typically effected by

25 suction transport means utilizing a vacuum pump which may

- pick up one to several ICs at a time for the transfer.

While the IC handler 10 illustrated in Fig. 1 is of
N the type which is configured to transport ICs under test as
placed on the tray, IC handlers of the type adapted to
30 transport ICs under test individually are also currently
used.
In the illustrated example, the test section 21 is so
arranged that those in odd-numbered rows, for example, of



characteri.stics. Upon conpl etion of the test, the tested ICs

15.are , 5 transported fromthe test section 21 to an exit chanber 23
where they are restored to the anbient tenperature. Like t he soak
chanber 22, the exit chanber 23 is al so adapted ' to accomodat e
test trays in the formof a stack. For 4 exanpl e, the arrangenent is
such that: the tested I1Cs 15 10 are brought back to the anbient
tenperature as the associated test tray i s noved sequentially
fromthe top to the bottomof the stack within the exit chanber
23. Th&heafiCer under test ccpried DrpoOnestessdtoayt hé avet firsy
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sockets for the test at a time and upon the test being
completed the IC or ICs are transferred from the socket or

15 sockets back onto the tray, in the test section 21.

As described above, ICs to be tested are transported.
by the IC handler lo.from-the loader section 11 to the test
section 21 whence upon completion of the test they are
passed to the unloader section 12. In the test section 21,

20 the ICs to be tested undergo a test for their electric
characteristics while they are electrically connected with
S IC sockets which are supplied with signals of a
predetermined test pattern from an IC tester. ICs to be
tested and ICs already tested are transferred from one to
25 another tray, from a tray to transfer means, or from
- transfer means to a tray at various locations as required
while being transported by the IC handler. It is required
that ICs to be tested and ICs already tested be reliably
and accurately positioned during the transfer, and yet IC

30 leads of each of them must not be deformed.

Different positioners have heretofore been employed
to position ICs in an IC handler, depending on the strength
of leads of an IC being positioned. For an IC to be



4 . the ICs under test carried on one test tray 14 are first

tested fol l owed by those in even-nunbered rows being tested. For
this reason, two test trays 14 are shown in the test section 21
This is beoause the nunber of 1Cs to 5 be tested at one tinme by an
IC tester is limted (say, up te thirty-two), while too many
(sixty-four, for exanple) ICs to be tested at one tine are
carried on one test tray in this exanple. One test tray is
adapted.to acconmopdat e : sixty-four 1Cs in a matrix of 4 columms X
16 rows. 10 positioned ikaving redatdvedyeatrong I@eleads, san |IC anot her
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ends of the vertical side walls of the recess 33a. The IC

4

32 to be positioned is transported or transferred from
another location to a position above the pocket 33 of the
positioner 30 whereupon it is released from a suction pick-
15 up means to be allowed to fall. As a result, the IC 32
falls by gravity down into the pocket 33 to be accommodated
in the bottom recess 33a as it is guided along the tapered
walls 34 with the leads 32L sliding down the tapered walls
34. The IC 32 is thus positioned in place. If an IC 32 to
20 be positioned is square in shape, it is needless to say
that the recess 33a is formed to have a complementary
L square shape in plan view and have four vertical side
walls.
When an IC to be positioned has relatively weak
25 leads, there is a great possibility that the leads of the
- IC being positioned may be distorted as they are in sliding
contact with the tapered wall of the pocket. For this
reason, an IC positioning device or positioner 40 as
illustrated in Figs. 4 and 5 has been used, instead of the
30 IC positioner 30 of the gravity-falling type as shown iﬁ_
Figs. 2 and 3.
The IC positioner 40 comprises a generally rectangular
box-like frame 41 having a central opening 42.extending



transfer neans to a tray at various |ocations as required ' whi |l e

bei.ng transported by the IC handler. It is required that 1Cs to be
tested and I1Cs already tested be reliably and accurately
positioned during the transfer, and yet 1C 30 | eads of each of them
must not be def ornmed. Diffgrent positioners have heretofore
been enpl oyed to position ICs in an |IC handl er, depending on the
strength of | eads of an |IC being positioned. For an IC to be
positioned having relatively strong IC leads, an IC posi tioni ng

devi ce or positidheretdorangh |angser aovable begtom block 44 moupked fiexs been
used. The |C posyd 1 %ane%[@i’{tglssl:ﬁrgugh the cenﬂf&‘fr%ér%jé{foﬁrﬁng‘fhér
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B the aperture 42a. The movable bottom block 44 is
i 10 vertically movable in the through aperture 42a between an
IC loading position as shown in Fig. 4 where the top
surface of the bottom block 44 extends more or less above
the top surface of the frame 41 and an IC storing position
as shown in Fig. 5 where the top surface of the bottom
15 block 44 is located in the i':hrough aperture 42a at a middle
" height thereof, that is, where a pocket-like recess for
storing and positioning an IC 32 is formed.
When an IC is to be positioned, the movable bottom
block 44 is moved to the IC loading position shown in Fig.
20 4. The IC to be positioned is then transported or
' transferred from another location to a position above the
. movable bottom block 44 of the positioner 40 whereupon it
is released from a suction pick-up means. As a result, the
IC 32 is allowed to drop and rest on the the top surface of
25 the bottom block 44 as shown in Fig. 4. From this position
the movable bottom block 44 with the IC carried thereon is
moved down to reach the IC storing position shown in Fig.
5 where the IC 32 is positioned in place as shown. During
this process if the leads 32L of the IC 32 on one side
30 thereof for example protrude laterally more or less from
the top surface of the bottom block 44, those leads are
moved downwardly in sliding contact with the corresponding
tapered side wall 34 to reach the IC storing position shown
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fal.ls by gravity down into the pocket 33 to be accommodat ed I n
the bottomrecess 33a as it is guided along the tapered wal | s 34
with the | eads 32L sliding down the tapered walls 34. The IC 32
is thus positioned in place. If an IC 3240 20 be positioned is
square in shape, it is needless to say that the recess 33a is
formed to have a conpl enentary square shape in plan view and have
four vertical side wal | s Wien an 1C to be
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I nstead of the 30 C positioner gravity- ype as
shown i A of mihes 0021Sa4a@t3temperature chambemn2Q Epddie i deg
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central opening 42 extending 6
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movement st hr ougiedd e el o tﬁaeﬂbfgzéataihfegs) of the !T¥ AHYORSBHNY 42
conprises a rectangul ar. | owner positioning aperture 4 avi ng
four vertical sikpterally with a camera. Taking an IC having IC leads

w 10 extending in four directions therefrom as an example, since
| a single camera is usually used to photograph, the IC leads
. protruding from the four sides of the IC are sequentially
photographed by rotating the IC four times, each time by
90° . Accordingly, in order to effect the external
15 inspection it is required to position the IC precisely in
a predetermined position for inspection. 1In the prior art,
the positioners 30 and 40 as described above are used to
this end as well. Of course, such positioners are used at
various locations requiring the positioning of ICs.
20 With a recent enhancement in the degree (density) of
integration of IC, the number of leads protruding from the
— IC package is increased with a decrease in the lead spacing
(reduction in the lead pitch) and a substantial reduction
in the thickness of leads. If one or more of the leads of
25 | an IC positioned by the aforesaid positioner 30 or 40
should be distorted by the positioner or due to some cause
or other in transit, the IC would be sorted into the group
of failure in the unloader section 12, because in the case
of a surface mount type IC, for example, one or more
30 distorted leads would make it hard to mount the IC on a
printed circuit board. Since ICs such as memories are
fiﬁely grouped into four classes of non-failures and four
classes of failures in the unloader section 12, the
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the nol d (package) 32M and | eads 32L of the IC 32, and upper wal |
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upper ends 'of the vertical side walls of ' the aperture 42a. The
nmovabl e bottom bl ock 44 is 10 vertigal |y novable in the through
aperture 42a between an | C | oading position as shown in Fig. 4
where the top surface of the bottom bl ock 44 extends nore or |ess
above- the top surface of the frame 41 and an I C storing position
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wall 34 to reach the 1 C storing position shown
With the construction of the IC positioner as

illustrated in Figs. 4 and 5, it would be possible to
15 effect the external inspection of IC leads by moving the
movable bottom block 44 to the IC loading position of Fig.
4. As discussed above, however, if the leads 32L of the IC
32 protfude laterally more or less from the top surface of
the bottom block 44, those leads are moved downwardly in
20 sliding contact with the tapered side wall 34 to reach the
' IC storing position shown in Fig. 5. Consequently, in the
N case of an IC having closely pitched weak IC leads, the
leads are susceptible to distbrtion, with the result that
.the IC will be labeled as failure in the external
25 inspection in the final stage. Another problem is that
- should the IC leads become distorted during the positioning
operation before the IC is transported into the constant
temperature chamber 20, it may be a cause of failure in
contact between the leads and the IC socket during the
30 subsequent electric testing in the test section 21,
resulting in interference with the electric testing.

DISCLOSURE OF THE IEQENTIQE



7 - ... in Fig. 5 whereby the IC 32 may be positioned in place.

It .should here be noted that the tested ICis subjected to

i nspection for the external appearance of its IC leads while it
is transported fromthe exit chanmber 23 5 of the constant
tenperature chanber 20 to the unl oader section 12. The external

i nspection of ICleads is gener%l |y carried out by photographing
the forward ends (end faces of the horizontal legs) of the IC

| eads from | aterally with a camera. Taking an |IC having |IC | eads
10 extendi ng i NIt ais ah rajecinoft hhief inventien tagppdwidesiacdC

o ST o2 bt i3, S8, RABRBSE°BE dfE IR 1 in plece
phot ogr aphed by relidbly drte dcCuratelyi withoetcdistorting the IC leaddy err]
enceordinaly. Sl SR B W PaELBLO e Sor o, FRSRCHEAER Wb o
for inspection. anfide girdair. art, _ the positioners 30 and 40 as
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spacing opdreadior iafitem thee ICehs actutgtelyl possithicined iiml pladecti on
sreabiickness o §8raile 30 3 PRGRel HiFeAERSE, dn B ppgigiolts C
di storted by thefgoside dreramiIClhantitesoferctnarsporting ICsrthrdugh ian
transit, the | Ct‘:’@é‘% dseb&i%%r ta%% isg&'%ihaetﬂéoggsted ICs on the basis of
the test results is provided. The IC positioner comprises
a base including an elongated bar having a pair of legs
15 formed at its longitudinal opposite ends; an IC positioning
stand mounted on the upper surface of the bar generally at
the center thereof for placing an IC thereon to be
positioned in place; a support for supporting the base; a
pair of pivot pins extending generally horizontally toward
20 each other from the inner surfaces of the associated legs;
a pair of positioning arms mounted on the respective pivot
b' pins for pivotal movements thereabout, each of the
positioning arms having an IC abutment portion at the
forward end thereof, the rearward end portion of each of
25  the positioning arms extending rearwardly from the
associated pivot pin being heavier than the forward end
portion; and an actuator adapted to abut against the
positioning arms at their rearward ends to swing the arms
simultaneously about the pivot pins; the IC abutment
30 portion of each of the positioning arms being so formed on
the forward end as to abut against and be stopped by the
corresponding corner of the IC positioning stand when the
rearward end of each of the positioning arms is in its free



of failure in the unloader section 12, because in the case of a

sur.face,nmount type IC, for exanple, one or nore 30 di storted | eads
woul d make it hard to nount the I1C on a ' printed circuit board.
Since 1.Cs such as nenories are finely grouped into four classes of
non-failures and four . cl asses ofjpfailures in the unl oader section
12, the 8 ext er nal

i nspection of I1C leads is of great inportance. Wth the
construction of the IC positioner as illustrated in Figs. 2 and
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nunber Bf steps amefuiared lowered| dawnmeardly ofasndt dretwardly away icomf the

di storting the I :pg.ﬁsqoﬁl\g?ﬁ%g} g%;%ggi J(,ﬁe{_-gﬂy‘é&;ﬁ f§#Rhe side l?&g%cggc?%t ;

Wth the construc Ioner
Frgs. 4 and 5, itheud@ pdsdtiopdngl etandisre exposgdect the external

the IC | oading posi 1 1 ih SHPEREgesel Uibodingnt, FRARSRHE MO BUBRERELAS” ||

t he | eads 32L ofthehdase is a columnar support, and the actuator is in the

w 10 form of a planar plate having an opening formed
therethrough for loosely receiving the columnar support and
adapted to be moved vertically relative to the support.
The columnar support rotatably supports the base and the IC
positioning stand. Each of the positioning arms is

15 generally in the shape of L. The IC abutment portion is
formed on the forward end of one leg of the L-shape while
the other leg is pivotally supported by the associated
pivot pin. Each of the abutment portions is formed with a
generally right-angled recess to fit in complementary

20 abutting engagement with the corresponding corner of the IC
positioning stand.

(% Preferably, the base, the IC positioning stand and
the pair of positioning arms are built up as a unitary
assembly. It is possible to position ICs of various types,

25 cbnfigurations and sizes accurately and reliably by
removably mounting the unitary assembly on the support.

In addition, the IC positioning stand 55 is square or
rectangular in shape and is slightly larger than the
external dimensions of the leads of an IC being placed on

30 ‘the stand whereby the corners of the stand may serve as
stop means to limit the movement of the corresponding IC
abutment portions of the positioning arms so as to prevent
excessive stresses which otherwise might distort the leads



32 protrude | aterally nore or less fromthe top surface of t he
bot.t om bl'ock 44, those |eads are nmoved downwardly in 20 sliding
contact with the tapered side wall 34 to reach the | C storing
position shown in Fig. 5. Consequently, in the case of an IC
having “cl osely pitched weak IC |eads, thgy | eads are susceptible to
distortion, with the result that the ICw Il be |abeled as failure
in the external 25 i nspection in the final stage. Another problemis
t hat shoul d the 1C | eads becone distorted during the positioning
oper ati on bef or eof ren [IC ito be spagidrianed finom beingnexerited on the leads.

t enper at ure chanber [ tesd] plure (1. ; t
bet ween the | eads an??%thﬂe ﬁ}@a)séég%et?uggglgﬁgg% h{éﬁ%%%rﬁréﬁlso&bsaesqﬁgﬁggg#)ggt ric
testing in the taxvese@s dihe2bpposed IC abutmént rpprtiions &ff ehendaoni th t he

electric testin PR S
It is an object g%?satiﬁ'iosnlln g‘r’iﬁ%o% 0 prolV|%-é['|a§r?k %Eég&mthe%(%ﬁet itgniél?e
whi ch i & capabl eaxis povint wehghigs anlyG theptright-angled recebsebdlgf ahe IC
accurately wtho &; t§¥ ortl e | eqd [ I a
multiplicity of %/ge"%y tl ﬁ%g'gg@v\npp% §ﬁ the leaaq[lﬁ. noetepl {CI‘:IETC Witn' & ngy
slight force. Moreover, the rate at which the IC abutment

portions are moving to their closed position can be
controlled by regulating the rate at which the actuator is
« 10 lowered. In addition, since each right-angled recess
simultaneously pushes on a plurality of leads on each of
the adjoining side walls of an IC, the stress exerted on
each of the leads may be noticeably reduced as compared
with the prior art positioning apparatus. It is thus to
15 be appreciated that the positioner of this invention is
| capable of positioning an IC in place accurately without
distorting the IC leads.
What is more, upon the IC being positioned in place,
the IC abutment portions of the positioning arms may be
20 moved downwardly and outwardly out of engagement with the
positioning stand by moving the actuatdr'upwardly. All the
(O side surfaces of the IC placed on the positioning stand may
be completely exposed so that the external inspection of
the IC leads by the use of a single camera may be easily
25 carried out. Further, it is possible to effect the
- external inspection of the IC leads on any side wall of the
IC by rotating the columnar support.

BRIEF DESCRIPTION OF THE DRAWINGS
30 Fig. 1 is a diagrammatical illustration of the

general arrangement of a conventional IC handler in the
form of a forced horizontal transporting system; .
' Fig. 2 is a perspective view of an example of the



Anot her obj ect ,of this invention is to provide an I C posi ti oner
whi.ch permts the external inspection of IC | eads to be effected
retiably and easily by a sinple operation after the ICis
accurately positioned in place. 10 According to the present
invention, an I C positioner for ;4se in an |1 C handler for
transporting 1 Cs through a test "'Section and sorting the tested ICs
on the basis of the test results is provided. The |IC positioner
conpri ses _a base including an el ongated bar having a pair of |egs
15 f or ned priox sartoI§ posibibnepplesr tuse oisanalC Ilavisy redatiyely
stand nount ed on ' r .ace of the bar generally at t he
center thereof f%‘%%%&wﬁgl%#s{'c t hereon to be _ positioned in
pl.ace; a support for Bigpd tisng chesesectional view ofathe GIC posditiphes
ext endi ng gener ) rigzontal d : 9%0 omthe inner
surfaces of theqég§%£§2u%;;%€;§§%rggwgg tﬁgaI%aP?;§$ d%%?ﬁ%ﬁ%%@ arns

mount edBon t he respecFige $ilsot cross-secipional wiepi 0oftah examplenioE the

t her eabout, eac : L3100 i L s
portion at the hppi‘)é hgrff c:}:rc wg?alg"ggﬁ%%e%?% e?hgs Faggir/?/vaq%ﬁ g‘#dgﬁg'rg# ?‘gﬁﬁlgf
each of 25 weak IQsieddsniildustmatingethhenposttianen beingmn lies IC
associ at ed pi votq bi k. hei . i.er than the forward end portion;
and an actuator %éééﬁéﬁiéé%éﬁ?ﬁ#’against t he positioning arns at
their rearward ends tBigwniingst Recxoss-sectional siiew ofinthe sIG pelsdtionke

pi \QE abns; t he ofF [SP%} r@@ll%%tra?:ﬁ.ggfggl% ng::(ii&g&P tlgéjér%?.rpci%sti i ng

arns béing so forne n en S agai nst” and be
stopped by the positioning pesidddnag corner of the IC positioning stand
:‘M::Q the - reagyRl % i PLeBPBRivENGi09SoE | A b iTRntS e thbS

IC positioner according to this invention illustrating the
positioner being in the position for locating an IC;

15 Fig. 7 is a.perspectivé view of the IC positioner of
Fig. 6 illustrating the positioner being in the position
for permitting the external inspection of IC leads; and

Fig. 8 is a perspective view of an assembly of a
rotary stage, a pair of positioning arms, and an IC

20 ‘positioning stand used in the IC positioner of Fig. 6.
) BEST MODES FOR CARRYING OUT THE INVENTION

One embodiment of the invention will be described in

details with reference to the accompanying drawings. Like
25 numerals indicate like elements throughout all the
drawings.

Figs. 6 and 7 illustrate the construction of an
embodiment of the IC positioner according to this
invention. While the invention is described herein as

30 applied to an IC positioner for use in an apparatus for
inspecting the external appearance of IC leads which is
disposed in the path of ICs subjected to the electrical
testing being transported to the unloader section 12 (see



10 . .«. . lower position, and as the actuator is actuated to abut

agai nst ;the rearward ends of the positioning arms to raise t he
r ear war d ends, the positioning arns are pivotally noved so t hat
the IC, abutrrent portions at the forward ends of the 5 arns are
Iowered downwardly of and outwardly awayi§romthe I C
positioning stand whereby all of the sidé surfaces of the IC
positioning stand are exposed. ' In a preferred enbodi nent,
the support for supporting the base is a columar support, and
the actuator is Fig« H'e):lG-t is tof bennadersipodathast hish Anventdenoisni ng

f or med e r r port
and e B Bos Shon ERB Lo §F e Phiehy SRR e
The col umar sup‘?hﬁ*t foxn éx@bleyﬂtgﬁpﬁér %BSPﬁ@tiafa%el!arilde HeC |1@ndler.
positioning stand. Eagd H{oud&nPedi tsl ogi Hﬂdaﬁmsthé il trat ggnerally in
t he shape of L. TheICautrrent potlonls orrre on the
forwarddend of d@rSitpnimg Wevicenasepapitioner 50 compriges & Fetaryg is
pi votally suppor o of the
abut ment porti onési%bé)%bcftr %ﬁm ? hﬁEEQdmg & generaﬂr%’ﬁty ri %ﬁgl ed

recess to fit i rﬁlﬁﬂﬁﬂ‘@ﬁehﬂi‘rﬁl hgglng a pahpe |h‘§'—%§fﬁge1m§$t 5%irt B2t he
correspondi ng CO{%}?J d ¥ Which is visib1d© %'J&vﬁ% detpﬁ:-ndn.ng

Preferably, the e I C positioning stan I°r of
positioning ar mstlm@ﬁﬁﬂm @ty tesoppanitargnds, a generaldyséquaye-shapgd

possi bhg to posijd %ﬂg:srlgilog% a%té’dt? stsyﬁSﬁnted?o':h the Pgﬁ&fféwé’éé o2stRgd

Si zes accurately a enovab nounting the unitary
assenbly on the AR tgenera 1Y at the center é‘ehﬁItQQf-n & FetrrypsbrEtodt ng

fgfggffh; tsﬂg%rﬂfed to the bar 58Ci&MEHu ATy 4t HiPeeitdr Thekk8P! Fyr
supporting the rotary stage 53 and the IC positioning stand

55 for rotation together with the shaft in a horizontal
15 plane, a pair of positioning arms 57, 57 pivotally mounted -
on respective pivot pins 56, 56 (only one of which is
visible in the drawings) extending toward each other from
the inner surfaces of the associated legs 52 for vertical
pivotal movements, and a planar plate-like actuator 58
20 mounted for movements axial of the rotary shaft 54 and
adapted to abut against the positioning arms 57 to swing
(% the both arms simultaneously about the pivot pins 56.
The rotary shaft 54 is rotatively driven to any
desired angular position by any conventional suitable drive
25 means, not shown. As the rotary stage 53 and positioning
stand 55 are rotated in unison with the rotary shaft 54,
the stand 55 may be indexed to any desired angular
position. The positioning stand 55 is a stand onto which
an IC is loaded from an other location and on which the IC
30 may be positioned in place, and further serves as stop
means to limit the movement of the positioning arms 57 by
the foﬁr side walls of the stand 55. In this regard, the
external dimensions of the positioning stand 55 are such as



ext er nal d4nehs|ons of the leads of an I C being placed on 30 t he

stand whereby the corners of the stand may serve as st op neans
to limt t he movenent of the corresponding IC abut ment portions
of the_.positioning arnms so as to prevent excessi ve stresses

whi ch ot herwi se m ght distort the |eads 14 of an ICto
be p03|t|oned from being exerted on the |eads. Wth the
construction of this invention as described above, as the
opposed | C abutment portions of the two p03|t|on|ng arns are

closing towards eadre alahtdye leggenethansthe outhines ofivthee iQpthermesty,
the right-angl edexf,%eéf;e&leoﬁct HRabi§ 321 of the. Iﬁbbk%ﬁ?% gy AYsh on
e t for

the | eads of th W th very reover t he
rate at which therdex dmjtpmment the IC leagarfr@nsbamg rﬂaﬁmgletd) t hei r

cl d
closed position cani g £ the J.llu]stra gtéﬁ\*) .%5 t{%&g ?léi‘ﬁzi. g‘iﬁ%@t—hﬁ&

whi ch t he actuat or I Nnce eac
ri ght-afgl ed recaguator 58 has ag epeningobs| #o;mgcﬂueshere@qﬂugialﬂoay of

| eads on each ofygoge1y recheiv%i.?i H#g%@%&%é%rg&t%h' 8nd'; @rhd ?tetch%osf)éess

exerted on e notlceab uced as
cenpar ed moved \Wextticad 1yr bﬁ rany tcowemtnlgnahgsupp@b ub:met meanshus

to 15 ben P R pekelrlt eghﬁ.f!ét hdere 6§i yr\il)af s{-]éyr@ 58V 48! bRBwhSas

capabl e of positioning an I n p ace a ura
di'storting the |genexally square-shape in a plan view in the illustrated

w 10 embodiment, it is just because the IC 32 to be positioned
is a surface-mounting type IC having leads protruding from
four sides of its generally équare mold (package ), it is
a matter of course that the shape and dimensions of the
positioning stand 55 may be varied depending on the shape

15 and dimensions of the IC to be positioned.
Actually, the rotary stage 53, IC positioning stand
55 and the pair of positioning arms 57 are built up as an
assembly and aligned apertures 62 are formed through the
rotary stage 53 and IC positioning stand 55 to receive the
20 rotary shaft, as shown in Fig. 8. The assembly is thus a
change kit which is removably secured to the rotary shaft

[ 54 for rotation therewith by fitting the shaft receiving
apertureé over the upper end portion of the rotary shaft.

. It is accordingly possible to accommodate various types,

25 shapes and sizes of ICs for positioning by exchanging such
change kits.

It is to be noted that the IC positioning stand 55 is

fixed to the top surface of the bar 51 of the rotary stage
53 such that bisectors of one pair of diagonally opposed

30 right-angled corners or apices of the stand 55 lie on or in
parallel with a line perpendicular to the longitudinal axis
of the bar 51 and that bisectors of the other pair of
diagbnally opposed right-angled corners or apices of the



What i.s nore, upon the |IC being positioned in place, the IC

abut nent ‘portions of the positioning arns may be 20 noved
downwardly and outwardly out of engagement with the ' posi tioni ng
stand hy noving the actuator upwardly. Al the si de surfaces of
the I C placed on the positioning stand mpy be conpletely
exposed so that the external inspection of the 1C |l eads by the
use of a single canera may be easily 25 carried out. Further, it
is possible to effect the external  inspection of the IC | eads

on any side wal ISténd (56 lie on or in parp}led: with@ tHae paysddelstppehe .
BRI EF DESCRI PTI QRbrfd tlidz naftA \Q%:E'@Sof ERe bar 51. In Ehﬂ il1lStPated

di agrammatical illustration general arrangenent of a
conventional | Cemhadiment,whgge the IC positipning stamst 58d isoeifzent al

transporting SySfiire shape, the stand 550is Zised teCLARr A ‘éh@ﬁ’ Phagn

exanpl e_of the
prior aPt 1C posing @feitheodiggenah Linex of\ihey saiane whapd extends

strong | C | eads;parallel to_the 1on§i€ud§néf & id %’iﬁiﬁx%cb'aﬁnﬁh ¥he1eOfnd he
| C positioner lustrating the | C bel ngf]_;])_om tioned;

5- Fiqther jof é;her éggggeei Lings \inkprgeats ordhogensilyhwith
the longitudinal axis of the bar 51.

As the pair of positioning arms 57 are identical in
10 shape and construction, only one of them will now be
described in more details. In the illustrated embodiment
the positioning arm 57 is generally L-shaped in a plan view
with the longer leg 57a of the L-shaped arm being pivotally
supported generally at a mid-point by the pivot pin 56 for
15 | swinging motions in a vertical plane. The shorter leg 57b
of the L-shaped positioning arm 57 is made to have a
greater thickness than the longer leg 57a and has an IC
abutment portion 61 formed at its forward end integrally
therewith, the abutment port:Lon 61 having a generally rJ.ght-
20 angled recess 60 (a recess having two walls forming an
angle of 90° with each other). As will be described
s later, the IC abutment portions 61 of the pair of
positioning arms 57 are configured such that when it is
desired to position an IC in place, the right-angled
25 recesses 60 will abut with a pair of opposed corners of
the IC, respectively to move the IC to a proper position.
The weight of each of the positioning arms 57 is so
distributed that the lower end portion of the longer leg
57a is in its lowered position while the right-angled
30 recess 60 of the IC abutment portion 61 of the shorter
leg 57b is in abutment with one of the corners of the IC
positioning stand 55 as shown in Fig. 8, when the
positioning arm 57 is in its normal freely swingable



prior. art. 1 C positioner for use on an |IC having relatively weak

IC leads illustrating the positioner being inits IC | oadi ng
posi tion; Fig. 5is a cross-sectional view of the IC
posi ti oner 10 of Fig. 4 illustrating the positioner being inits IC
posi t.i'oni ng position; "H@. 6 is a perspective view of an
enbodi nent of the | C positioner according to this invention
illustrating the positioner being in the position for locating

an |1 C 15 e ecti v V|e of th |oner of
B S5 i1 st r aPPRLELPR Hoaicoif PEivonn e by Rhe miiyot pin 6 dlong
permtting the eyh&tngd, Iﬁlﬁoeﬁawrmfwﬂlem endSactam-.or 58 is lowered ouEl g- 8

i's a perspective_view of an assenbl r e a pair

of positioning 9fngngagement vEt th fé%/e P°51t|}8§|1f1f30ﬁm952 d'el%éﬂ’g‘% n the IC

Fﬁﬁ/ :E}\Fl'logﬁlr of Rvérd$®, the longer 1egd BEar ﬂmf $gE@HC£6R¥é Ned %hﬂdﬁler
nmbodi nt 0 nyent i n Wi

descriBed in With resPe‘E{"etfé? I eV\Pi"ﬁ e?égﬁ’ta& *ﬁ Yﬁ)ﬁr?ﬁ%g‘ﬂb'

~drawings. Like 25 The opér@®ict sof I’cfhé:af@ ;stlieuehem‘eabﬁsthﬁeﬂe@oa& al |

t he dr aw Figs. 6 and 7 illustrate the
construction of dﬁﬁcrlbgé above witl,Rer@s f&fll?’i"(é I C positioner according to
this | NVeRéi phand¥i prateial ike erituakors 5dess I hdpwrestl hfgsvaanu a 30

PPl o0, 10 A | CoROR ROl o] f 2 e BHRE BV3CT  e posseiones
dispoged i n theigaphacdd bﬁsthdbpﬁiﬁbﬂmg lstafideSs [ i (Mis brings the topsti ng
being transport gg.cé oo hEheu nal.coi%,jaegor %(5[ Il%rilzol%ngiment against the lower
ends of the longer legs 57a of the pair of positioning arms
57, so that as the actuator 58 is moved upwardly, the lower
ends of the longer legs 57a of the positioning arms 57 are
15 raised to swing the positioning arms 57 about the
respective pivot p_ins 56 whereby the IC abutment portions
61 at the forward ends are lowered outwardly and downwardly
out of engagement with the positioning stand 55. As is
seen in Fig. 7, when the actuator 58 is raised to its
20 uppermost pos:.t:.on, the pair of IC abutment port:.ons 61 are
lowered below the top surface of the positioning stand 55
Y, and away from the stand. At that position the upper
surfaces of the lower end portions of the longer legs 57a
abut against the lower surface of the elongated bar 51 of
25 : the rotary stage 53, and hence the actuator 58 can be no
lbnger moved upwardly.

An IC to be positioned is deposited on the
positioning stand 55 by some other suitable transportation
means or transfer means. During this operation, upon being

30 transported or transferred to a position overlying the
stand 55, the IC 32 is :eieased from suction pick-up means
(not shown), so that it may be deposited on the positioning
stand 55 in a position offset angularly and/or



13 X . . Fig. 1), it is to be understood that this invention is
appl i cabl'e to positioning 1Cs at any other |ocation than t hat
for the. external inspection in the |IC handler. : As shown in
Figs. 6 and 7, the illustrated IC 5 posi tioning device or
positiongr 50 conprises a rotary 17 sStage or base 53 including a
general ly rectangul ar el ongated bar 51 having a pair of
integral legs 52, 52 (only one of which is visible in the

dr awi ngs) dependl ng therefromat_its, gopposite ends égenerally

squar e- shaped 10 longitudéngdly: pEntFansvarsels wikth regrertt fe the face

of the as ld@en>in0fgl ayly M¥r 4t <CeRa8bn! heheoic Yoéﬁﬁé‘tﬁﬂ-?ét
54 mounted to_the bar 51 generally at {he center thereof for

supporting the r &®eadpifiaddysplaced t%tﬁ‘e B5and; 3% gapgrtion thereof 5g
for rotation togg rl%%@c%.hg bégoﬁbaf:ﬁeléh@.ﬂﬁé igORind stahd. pl ane, a

pair of positioning armns I votal ly nounted on respective
pi vot piPs 56, 56 (onlSEagitdngs wikhchhis state, as the jagtmagorn5ghds

~drawi ngs) ext endigi@duatayImeeel QbPhard Ohe pair of pobi@ibALRg &kns aPES
of the associated |l egs 52 for vertical pi votal novenents, and a

pl.anar pl at e- i k@rcCanEsa 58 slawly SWlngrrbEn%’écPHRRs%ﬁﬁ/@H‘EﬁF}IlaRl @we g0 t he

rotary shaft 54 ad heavier lowef‘(&ﬂi PdriteonBULE aEl NYndeRe 18881 §7QRI¢h
arnms 57 to sw ng bot h"arns_ si mul.t aneously abqut the pivot

t
pi-ns 56. the IC abumanPﬁF?l%'h"afql st jthe &W@Fél ¢nde 9Enthe any

desi redigngul ar pRgikienihy ats Cwmiﬁ\aiovﬁ#d alHee pdsiiteonirg stand
means, not shown. As the rot argﬁsta 53 and p05|t|on| n st and

g
55 are rotated i PSufRfSoRaght At fahes I¢r @bykment portions ¢LoLithRy 55
may be indexed t@o%ﬂilgﬁiwgegrﬁggyfaére closing tow@% elaeh- otherpoehéi Oni ng

stand 55 is a stand onto

abut aga:.nst and push on the leads 32L of the IC 32 with a
very sllght force. The horizontal length of each side wall
15 of the right-angled recess 60 is dimensioned so as to cover

a plurality of IC leads, but to be shorter than one-half
the length of one side of the positioning stand 55. Each

side wall of the right-angled recess 60 will thus abut
against a plurality of the leads 32L of the IC 32 to push

20 the IC into alignment with the center of the positioning
stand 55. At the same time, the angular position of the IC
U o 32 is also corrected by the engagement of the right-angled
recesses 60 with the corresponding corners of the IC 32.
It is thus to be appreciated that the swinging movement of
25 the two positioning arms 57 is terminated by the abutment

. of the IC abutment portions 61 against the diagonally

opposed right-angled corners of '_ the positioning stand 55,
- respectively, whereby the ic may be positioned in a desired

precisely aligned and correct angular position. Fig. 6

30 shows the IC 32 as being accurately positioned on the
positioning stand 55 by the operation of the positioner
as discussed above. '
Upon completion of the positioning, the actuator 58



an-1C is l.oaded from an other location and on which the IC 30 may

be, positioned in place, and further serves as stop nmeans to
li-mit the novenment of the positioning arns 57 by t he four side
wal I's of the stand 55. In this regard, the ext ernal di nmensions
of the positioning stand 55 are such as 18

14 to be slightly larger than the outlines of the out er nost
ends of the IC leads 32L of the IC being positioned in order to

prevent the IC |eads frqom bej ng def gor ned. ] In the
i | lustrated embodfnl@RY egthécbl éh¥u??qu&99 the top fage;gf;bthereofias an

openi ng 59 for ”Eintbeéﬁﬁﬂﬁéhlﬂfhgfdihst the lower eh&@séf&tﬁeeqeinbb&glé@@ SR ary
shaft 54 and is adapted t noved vertlc

convent i onal SU|P§bFBedPF%E ﬂ%aﬂ%51t1°nlng arms 3. W ak gﬁ@u???ﬁ#ﬂ?ﬁd:

posi tioning stangphardsmevenenti®f the actuator88s eheé Bpo%g.hta.bﬁlhba&ﬁné Ly
pl an V|§¥/|n the 1llustrated 10 , i ment, it ééSt begause the IC
p

enbo
32 to be positiofi¥§ caused to swing phopy ﬁﬁﬁﬁ@Fﬁévﬁy VPt RANP NP | eads
protrudi ng from yhereby the HPdbutingdfis ﬁrﬁidils}GIIeéﬁ'éhé Foraed'@hds are
(package ), it i natte of course that the shape apd
di mensi ons of theowered outwar o‘ﬁﬁ’"ﬂl}" oyt of engasegent wikhdhe ng

on the shape  1position@hd dtmsssms SththhéCphﬂrbepmléhtP&%ht
Actual ly, the rotar¥ésta ge. 53, IC positionin 55 and the

pair of positionPRYtAPRE ¥ afe gred, q%gmgﬁ.e top surfacgsQE ke and
alIggedUﬁperture@oﬁitﬂbﬁlﬁgrgeﬁhdhnpw@h &Wdy from the stand as is seen in

Fig. 7, the IC on the positioning stand 55 is fully exposed
on its all sides so that the IC leads 32L may easily be
externally observed from laterally. It is thus possible to
take a photograph of the configuration of the leads 32L of
15 the IC 32 by camera means 70 such as a CCD (charge coupled
device) camera disposed on one side of the positioning
stand 55. In this regard, the camera means 70 is located
in a position to take the best photograph of the
configuration of the leads 32L of the IC 32. The rotary
20 shaft 54 may be rotated to index each of the sides of the
IC 32 to a position in front of the camera 70 whereupon
W, the shaft is held still for a while for photographing.
The camera 70 is used to automatically effect the
external inspection, that is, the inspection of the
25 configuration of the IC leads 32L. The photographs taken
. by the camera 70, that is, images of the IC leads are
picture processed to inspect for any crooking of the leads
- and contact between adjacent leads. The method of
externally inspecting the IC by the use of a éamera.is well
30 known in the art, and therefore will not be described any
further.
While in the embodiment described above the
arrangement is such that as the IC abutment portions 61 of



rotary. stage 53 and I C positioning stand 55 to receive the 20

rotary shaft, as shown in Fig. 8 The assenbly is thus a change
kit which is renovably secured to the rotary shaft 54 for
rotation therewith by fitting the shaft receiving apertures
over, the .upper end portion of the rotary jghaft. It is

accordi ngly possible to accommobdate vari ous types, 25 shapes and
sizes of 1Cs for positioning by exchangi ng such change kits.

It is to be noted that the I1C positioning stand 55 is fixed to

the top surface thetpasitdoringarmadt erar gleosing toward each odersutheyhat

bi sectors of one anaé%ﬁ@%aab{lghogﬂoéﬁéj lea% 32L o r*g?t {% thogners

or apices of the's e on-or I ne
per pendi cul ar toverue sight [fioinee texitbereby POSlthIbfthméquam Eald§§dredat

bi sectors of thgga‘?é#‘f%%g?ds&ﬁon, it is to bé' FHELALLIPRRRREEHd 9.11%1@8@'1?

corners or apic o
stand 5% |ie on deforming IC teads tduring hbe rosiligning mAy be completely

| ongl tudi nal axi gy fadded dr The dolithenihbUsE" #hofc 3 2 is et fectRlP Y MeN!

where the ICp05|t|on|ng stan re ape
st-and 55 is fixdoringing the IC abutmentaportigns 61 o%mmqmmmgmal

axi's of the bar SEET ot dilidenent with thBS1A I bty dPHHld HE N
i At er sects ort hoddnalHoyenerh the mold of the medepn Jkd MY e asothineaBar
S1. . 10 1.2 mm, for example. In that case, it would be difficult
to abut the IC abutment portions 61 of the positioning arms
57 against the mold 32M alone. This is one of the reasons -
why the invention contemplates to prevent the distortion of
IC leads by pushing the leads with a very weak force due to
15 only the weight of the positioning arm 57 itself.

While the illustrated embodiment has been described
as appliéd to the use for positioning an IC having IC leads
extending in four-direétions, it will be obvious to those
skilled in the art that the positioner according to this

20 invention is eqﬁally applicable to a case for positioning
an IC having IC leads extending in two directions and
o performing the external inspection. The positioner of this
invention may also be used to position leadless type ICs
having no leads, semiconductor devices other than ICs, and
25 the like. Moreover, it should be noted that the positioner
of this invention is useful at any location where it is
required to position ICs other than the station for the
external inspection of ICs. Where no external inspection
takes place, there is usually no need for rotatiﬁg the IC,
30 'so that neither the rotary shaft 54 nor the rotative drive
means therefor is required. At any rate, where there is no
need for rotating the positioning stand 55 whether or not
the external inspection may be carried out, neither the



As the pair of positioning arns 57 are identical in 10 shape and
construction, only one of themw Il now be described in nore
details. In the illustrated enbodi nent t he positioning arm 57
I's general I'y L-shaped in a plan view with the longer |eg 57a of
t he L-shaped arm being pivotally 99 sSupported generally at a

m d- poi nt by the pivot pin 56 for 15 SW nging notions in a vertical
pl ane. The shorter leg 57b of the L-shaped positioning arm 57
is made to have a greater thickness than the |onger |leg 57a and
has an I C rotarmmhafdnibdpoori shecrotative drive gnegansvhherefor is

integrally : erewi th, fgqg- 0L L) Tndlihd .

general ly right- re%rédl iwa%gl%%ffece slr%g (‘Q ?%?:‘Zg%éhaw ‘#g?tgﬁsmﬂ.g
form ng an supportimng ¢hef robdxy Sitaget b3 cand thehE€)posisivningbetand
descri bed | ater, the I C abutnment portions 61 of the pair of
positioning arns %?7 are configured such that when it is desired

to positPon an IC in Asds agpanenghframgitbe fopegoing deseripduionsn wil |
abut with a pair SRB e : sl s 1S PAVAS) to
nove the ICto a %coperq%g:lotc%% i:%s?ﬂuoner OEIE%l%ge#g‘ﬁ%&olf&éa%%C E)t?-‘ \ét Eg"
poesi tioni ng ar s @uimenipportions 61 ofgtherpesitipning arme 5bwxe ehgsing

e it anpy ey SO Bach sther dye 38 1B i b SO RLORR! e
shorter righteqrglied secessest fEnefwrhe Thcalytnant @oantdonsoblt he
e obPng ar o L O Whes 88ls SoR SR A g1 ol Wiy slighe
16 force. Moreover, the rate at which the IC abutment
- portions 61 are moving to their closed position can be set
to any desired speed by regulating the rate at which the
actuator 58 is lowered. On top of that, since each of the
15 right-angled recesses 60 of the IC abutment portions 61
simultaneously'pushes on a plurality of leads on either of
the adjoining side walls of an IC, the stress which may be
exerted on each of the leads may be noticeably reduced as
compared with the prior art positioning apparatus. It is
20 | thus possible to accurately position an IC in place without
distorting the IC leads. In other words, the present
L4 invention is capable of controlling the pushing force of
the IC abutment portions 61 of the positioning arms 57 to
a minimal level at which no distortion of the IC leads can
25 occur depending on the type of the IC to be positioned.
- In addition, the external dimensions of the IC
. positioning stand 55 are sized to be slightly lérger than
the outlines of the leads of an IC being pladed on the
stand so that the opposed corners of the stand may serve as
30 stop means to limit the movement of the corresponding
bositioning arms to thereby prevent excessive stresses
which otherwise might distort the leads of the IC from
being exerted on the leads.



position i:n which it is supported by the pivot pin 56 al one ' (that

is, the; state in which the actuator 58 is | owered out of
engagenment with the positioning arm57). In other wor ds, the
longer leg '57a is weighted so as to be heavier 5 with respect to the
pivat pin 56 than the shorter leg 57b. 93 The operation of the
| C positioner constructed as descri bed above will be as follows:
The planar plate-like actuator 58 is noved upward by t he

associ ated drive neans while no |C to be posjtjoned 10 is placed on
the positioning stan®nss thej ICHhafgheenPPgtioned in plage. &he; K€

actuat or 58 int QrARiHeENbop8RbAS! 61 '6E | MEpositionin ng @265 87 hbg banger
| egs 57a of the pair of p03|t|onﬁ@g ar s , SO that aS the
I

actuator 58 is Moved dewawardlyt QMjyardly out °feﬁ6§aaﬁmﬁﬂ5 Y&ER DS egs

57a of the posi ?'o%&itaanihasséznargsléy movind MK GctuatWrggt hgwaean i, oni ng
arns 57_ about the resgectlv vot pins 56 whereby the IC a ut ment

porti ond Accerdingile pbLvkd S&F@aFGﬁe?EdFQﬁnIﬂhP&P?eﬁnﬁn the
downwar dl y positiBhifly S8BHAGEHE Nhayi bd flIELP (Eﬁdddéa 8¢ thawkdeRa. As is
seen in Fig. 7, when the actuator 58 is raised to its 20 upper nost
pesition, the pgpﬁteanaﬂc:lasaeq’éwnmﬁtﬁ%#aleaﬁ% by “the use PSR r&RMesER ow
the top surfaceqaf baeeagﬂ&l €8 Pied SR, S%urther, it aad%awybié%the
stand. At that poSition the”upper - surfaces the | ower end
port| ons of theeffegsr thegextemnal msPeCtl&E’qua‘gB?nEQ lesds gReany $idRe of
el ppgat ed byya11lo2f tke 1c by FOCat PG the aft& sh%&@ Bance the
act tor 58 can be no | onger nobved upwar An | C
to be positioned is deposited on the p05|t|on|ng stand 55 by sone
ot her suitable transportation means or transfer nmeans. During this
operation, upon being 30 transported or transferred to a position
overlying the stand 55, the IC 32 is released from suction
pi ck-up neans (not shown), so that it may be deposited on the
posi tioning



st and. 55 i.n a position offset angularly and/or

17, . = l ongitudinally or transversely w th respect to“‘““”ﬂ“t"l““lll“ |I|l

as seen in Fig. 7. For this reason, the IC may sonetines
initially placed on the stand 55 with a portion thereof

projecting beyond the outline of the stasg. 5 Startlng W th
this state, as the actuator 58 is gradual |y noved downward, the
pair of positioning arns 57 are caused to slowy swing in an
opposite direction due to t he heavier | ower end portions of the
| onger legs 57a with the | C abUelsMS portions 61 at the forward
ends of the 10 positioning arnms 57 noving toward the positioning

st and 55 and each other. As the IC abutnment portions 61 of the

posi tioni ng arns 571lar Ar|Ksipepitdnniagedenisenéer wseyin an IC handjer
agai nst and pus 2 f I ght
he P Eﬁfﬁ%gh&?@ tcdle 'z g'hca3@e§‘t dacRion ?nd hsort‘i‘i"{gy thb

force. The hori zont each rlght angl ed

recess 60 is di rf@%#%é@ss@naé'—hﬁobégvéwf the test greguits, tspigk ICC | eads,
but to be short fﬁg} Rahf hge length of one side of the
posi ti oni ng sta$d°§55. Qﬁ toe comgrés'l\/\g of the right-angled recess
60 will thus abut a baseagapﬁgdlagpﬁnr%l?@ﬂa%ﬁdthﬂ?Ih§¥%§932LP9ﬂrthe | C

32 to push 20 of 14 fo@gie'@l% %ta{lltan&sﬂ 1%&{'n£feo§ﬁ6ﬁﬁfe Gnddie

posi tioni ng the sane tine angul ar position of
the IC . 32 .saan J6 popisicningystand dpepnfadan dhe MEPELght - angl ed

_ surface of said bar generally at the center thereof for
placing an IC thereon to be positioned in place;

a support for supporting the base; '

a pair of pivot pins extending generally
horizontally toward each other from the inner surfaces of
the associated legs;

a pair of positioning arms mounted on the
respective pivot pins for pivotal movements thereabout,
each of said positioning arms having an IC abutment portion
at the forward end thereof, the rearward end portion of
each of the positioning arms being heavier with respect to
the associated pivot pin than the forward end portion; and

o . . an actuator adapted to abut against said
positioning arms at their rearward ends to swing the
positioning arms simultaneously about the pivot pins;

said IC abutment portion of each of said

- positioning arms being so formed on the forward end as to

| be stopped in abutment against the corresponding corner of
- said IC positioning stand when the rearward end of each of

said positioning arms is in its free lower position; and

said positioning arms are pivotally moved, as said

actuator is actuated to abut against the rearward ends of

said positioning arms to raise the rearward ends, so that

the IC abutment portions at the forward ends of said arms



—_—

recesses 60 mnth the corresponding corners of the IC I
Lzzftrsnf)ﬁgazf;:%%t o3l e S 1y Toverent of 25 “l’ﬂimmﬂﬂﬂlllﬂllll

abutnent portions 61 against the diagonally opposed ri ght - angle
corners of the positioning stand 55, 23 respectively, whereby the I1C
may be positioned in a desired precisely aligned and correct
angul ar position. Fig. 6 30 shows the 1C 32 as bei ng accurately

posi ti oned on the sitionjng stand 55 the _opgration,
posi ti oner are %\W%%Lfg arfd'jd'\yg daoutwar@(y awa g’ﬁ cgt];cgm of

t he positioning, pbethchimg ostantli whereby all of the szde surfaces of the
18 noved. back upwardly to br|n the top face of thereof
i nto abut ment agian?sfﬁ%°?%$%rW%HH£ g fger 1egs 57a of

the pair of positioning arns 57. Wth the contlnued upwar d
movenent of the actyato t he positioni ar e caused
to swi ng about the ﬁ%spée i §8 Eﬁ%ﬁ 5§¥%1ce a°°°rd%ﬂgr58yc}?&mlté
abut ment porti onghétedh $anid fsupport eoﬂsswpportmg the bhseeisd @olumhalry

dd dl t_of t t and, 55.
Since the pail oPuPBOEEaHEala Sbbdatol g ig,the IR o Aoy Lihak PORtEn

top surface of thavifig an openmagtfm@théaeﬁhﬁ&gﬁiw@gméébynﬁel&mw as
' stand 55 jis f

IS seen in ., Fig. 7, the 1C.0 |t|
exposed said rolimpsr SHRRonts hid adRgben EP.BE P45 ertinaily e
\_ relative to the support.
3. The IC positioning device according to claim 2,
wherein said columnar support rotatably supports said base

and said IC positioning stand.

4. The IC positioning device according to claim 1,
wherein each of said positioning arm is generally in the
shape of L, said IC abutment portion being formed on the
forward end of one leg of the L-shape while the other leg
is pivotally supported by the associated pivot pin, and-
~each of said abutment portions being formed with a
generélly right-angled recess to fit in complementary
abutting engagement with the corresponding corner of said
IC positioning stand.

. 5. The IC positioning device according to claim 1,

' wherein said base, said IC positioning stand and said pair

- of positioning arms are built up as a unitary assembly,
said unitary assembly being removably mounted on said
support.

6. The IC positioning device according to claim 1,
wherein said IC positioning stand is either square or



externally observed fromlaterally. It is thus possible to !
phot ogr aph of the configuration of the | eads 32L of 15 u’ﬂ “m"ml
canmera nmeans 70 such as a CCD (charge coupl ed devi

di sposed on one side of the positioning stand 55. In this regard
the canera neans 70 is |ocated 941 a position to take the best
phot ograph of the configuration of the |leads 32L of the IC 32.
The rotary 20 . shaft 54 nay be rotated to index each of the sides of
t he IC 32 to a_position in front of the_cangera 70 whereupon

the shaft is hel #estangular in#hare rand ditoEddal$dyndarger than the  The
canera 70 is usedyt@raliOghhéidddns S %He tltllﬁds of an ICE¥éShé3Pplaced on

i nspection, that is, the inspection of the . configuration of the
"1 C leads 32L. Théaﬁvﬁoﬁ‘é@ﬁ‘%mﬂeﬂeﬁh@ corners Hf‘ gaid shanda mpy alstserye

i mages of the | Cikegfspafdans to lmutp't@feufrévaﬂleﬁéSo'?Ci:HeochJ?QQﬁénéﬂﬁl%W

crooking of the Ieads d contact between adjacent |eads

met hod of abuém%@tnﬁ¢¥§l¢ﬁ%r$&:t$§igi mRsitdopingharnse of a canmera is
wel | 30 known in the art, and therefore will not be described any
further. Wiile in the embodi ment described above the
arrangenent is such that as the | C abutnent portions 61 of

19 the positioning arnms 57 are closing toward each other, they

abut agai nst and push on the leads 32L of the IC 32 with a



very slight force to thereby position the IC in a desired precise
position, it is to be understood that the risk of 5 deformng IC

| eads duri ng the positioning may be conpletely elimnated if the
positioning of an IC 32 is effected by bringi ng the | C abut nent
portions 61 of the positioning gg s 57 into engagenent with the
nold 32Monly of the IC - 32. However, the nol'd of the nodern IC
may be as thin as 10 1.2 mm for exanple. |In that case, it would be
difficult to abut the I C abutnment portions 61 of the positioning
ar ms 57 against the nold 32BSIRAEE This is one of the reasons
why the invention contenplates to prevent the distortion of I C

| eads by pushing the leads with a very weak force due to 15 only the
wei ght of the positi oM ﬁgtann stage s-‘e?/ fcomprising a rectapgplar telongated

il lustrated enbo I;ng e
for positioning gn I ?: havi ng ﬁeigiéafglly w:.ttéxtheé;‘ |a%82#n§€30 drb t
directions, it vxﬁnHSbeswwvsy@edo #heeuare or rectapgulay I¢ pomitdaningt
the positioner agegcdi 89 1@ nidintedon the dpbkeNhpfabe &f\til baPpl] GafY ©

to a case for positioning ing 1C extending’ in two

directions and a rotary qdaﬁtoﬁmf@rtmmabémaupmbm ithe. rahary @Hadeoner

of this tq e % | Cs
havi ng no | eads, agg%%ng)g?g?xé%%%gﬁﬁe?st &k&’%ﬂfgg’«:ﬁﬁ

| i ke. Moreover, & pasnogtdpgelmremg resmm t3e %MWQﬁéﬂ-lY supportegfonhj s

I nvention is USGEHEPﬁEt% le""@%rﬁlqlhﬁté& to and exteh88Hs' £fbrk &h

pos¥¥ion | Cs ot her an t he st at | on for external i nspect on
of | Cs. Where noimresrsurfacegfcthenlegs of the xotiasy gtage, respectively,

usual 'y no need fgp 5.?41%'&1 i@@e'ﬁkeggctuator 58 i Ehﬁ%O\Fﬁéd‘fBrtﬁﬁlﬁaﬂtz%y

shaft 54 nor the rota neans t IS require
any rate, where fgaieststhe rearward endscaf fthe pasditiiegingcarnsi o aving

stand 55 whet her ¢REnN@imultaneously bt AHRApIvBIPEEHEON TR REGHA! Ideed

out, neither the
each of the positioning arms is so distributed that the

rearward end thereof is lowered in its free state and that
an IC abutment portion formed at the forward end of each of
the positioning arms is stopped in abutment with the
corresponding corner of the IC positioning stand, whereby
the IC deposited on the positioning stand may be urged by
the weight of the positioning arms so as to be positioned
U in place. The actuator is actuated to abut against and
raise the rearward ends of the positioning arms, whereby
the IC abutment portions of the positioning arms are lowered
outwardly and downwardly away from the positioning stand to
- expose all of the side walls of the positioning stand.



20 . .- . rotary shaft 54 nor the rotatlve drive neans therefor IS
required. It is only required to provide neans for sinply

supporting the rotary stage 53 and the | C positioning stand 55.
5 ~ As is apparent fromthe foregoing descriptions,

according to the positioner of this invention, as the IC

abut ment portions 61 of the positioning arnms 57 are cl osing

towards each other due to the arns’ own wei ghts al one, the

right-angled recesses 60 of the I C abutnent portions 61 10 ~ push on
the leads 32L of the I1C 32 with only a very slight force.
Moreover, the rate at which the I C abutnment . portions 61 are
moving to their closed position can be set to any desired speed
by regulating the rate at which the actuator 58 is lowered. On
top of that, sinc acirof—tir 5 ——rrght=—angted recesses 60 of the
| C abut ment porti niﬁﬁI '''' a i si mul t aneously pushes on,a plurality of
| eads on either | Ttihg Rdj oi ni ng E?:_ t he
stress which may g &1 )’WeFe*ted on ea " be
noti ceably reduce [ | | cbnpared wit si tioning
apparatus. It is, ! tfhud possible|to 1y an ICin
pl.ace wit hout ! di toﬂt np the IfC | s, the
present N hvientjs i 5 Lapable df c ing force
oﬁ t he | CLabutihent poyt s 63 of ns 57 to
ngﬁ/ | evel whi ch 4ged|st0't %g of |t he occur
dep dlng on t ype of tihe IC tp p&iposiftioned. In
addi tion, the gxtlernkl |di nensj ons}o (E‘ghe.lc.-b_---_--‘
: < E ' : : &-j
a | Lt v »
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positi-oning stand 55 are sized to be slightly larger than t he

outlines of the leads of an IC being placed on the stand so
that the opposed corners of the stand may serve as 30 st op neans
tolimt the novenent of the corresponding positioning arns to
t hereby prevent excessive stresses whi ch ot herw se m ght
distort the leads of the IC from bei.ng exerted on the | eads.
21 Once the I C has been positioned in place, the IC

abut ment portions 61 of the positioning arns 57 may be noved
downwar dly and outwardly out of engagenent with the posi tioni ng
stand 55 by noving the actuator 58 upwardly. 5 Accordingly, all the
side surfaces of the IC placed on the posi tioning.stand 55 may be
fully exposed so that the exterq@hagaapgggup@nﬂﬁggﬂp | C | eads by
the use of a canera may be ea5|Q¥ carrired out. Further, it is
possible to ef fect the external ‘ﬁspectlon of 'the IC Ieads on any
side 10 wal |. of the I C by rotatiyﬁ t he rotary shaft 54.
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22 S CLAI M5 1. An IC positioning device for
use in_ an I-C handler for transporting ICs through a test section and
sorting the tested 1Cs on the basis of the test results, said IC
positioni ng device conpri sing: .a base including an el ongated bar
having a pair of legs fornmed at its |ongitudinal opposite ends; an
| C'positioning stand nounted on the upper surface of said bar generally at
the center thereof for placing an I1C thereon to be positioned in place;

a support for supporting the base; a pair of pivot pins extending
general ly horizontally toward each other fromthe inner surfaces of the
associ at ed | egs; a pm|32ﬁﬂbositﬂgﬁihg arns nounted on the

respective pivot pins for pivotgal
positioning arns having an | C aNut
the rearward end gpENI™NG of e
respect to the associ atég pi
an actuator adapted to ]
ends to swing the positgvf
said | C abutnent portic

on the forward end as t
cor ner of

nov

M reabout, each of said
or 32ﬁa

t the forward end thereof,

p
Hgffijtioning arms being heavier with
t ha:{ CPAPRERED WALEo SURFRCEand
POsI|
a

ioning arns at their rearward
y about the pivot pins;

X 1p, ning arns being so forned

agai nst the corres&onding
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said +C positioning stand when the rearward end of each of said positioning
arms -i.s;in its free |l ower position; and said positioning arns are
pivotally noved, as said actuator is actuated to abut against the rearward
ends of sai*d positioning arns to raise the rearward ends, so that the IC
abut.nent . portions at the forward ends of said arns '

23 are | owered downwardly and outwardly away fromsaid | C positioning
stand whereby all of the side surfaces of the IC positioning stand are
exposed. 2. The 1 C positioning device according to claim1, wherein
sai d support for supporting the base is a columar support, and said
actuator is in the formof a planar plate having an opening forned

t heret hrough for | oosely receiving said columar support and adapted to be
noved vertically relative to the support. 3. The 1 C positioning device
according to claim 2, whe rROSTEERLNG | AR o support rotatably supports said
base and said | C positioning stand.§7
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4. The |1 C positioning device according to claim1, wherein each of said
positioning armis generally in the shape of L, said |IC abutnment portion
heéing ormed on the forward end of one | eg of the L-shape while the other
leg is pivotally supported by the associated pivot pin, and each of said
abut ment portions being forned with a generally right-angled recess to fit
i n‘conpl enentary abutting engagenent with the correspondi ng corner of said
| C positioning stand. 5. The 1 C positioning device according to claim
1, wherein said base, said IC positioning stand and said pair of
positioning arns are built up as a unitary assenbly, said unitary assenbly
bei ng renovably nounted on said support. 6. The I C positioning device
according to claim1l1, wherein said |IC positioning stand is either square or
24 rectangul ar in shape and is slightly larger than the external

di nrensions of the leads of an IC to be placed on CAMERA

B CO s T

“’> Fig. 7



sai d-stand wiereby the corners of said stand nmay al so serve as stop neans
to+l4mig the novenent of the corresponding I C abutnent portions of said
positioning arnmns.

-
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