METHOD OF POSI TIONING AN |.C. AND | C HANDLER UTI LI ZI NG SAI D
METHOD  FI ELD OF TECHNOLOGY The present invention relates to a

nmet hod of positioning a sem conductor integrated circuit (1C), which is
properly applied to an I C checker, and an I C handler utilizing said

met hod. BACKGROUND OF THE TECHNOLOGY 1 Firstly, a basic structure of
a conventional 1C handler w1l be explained. As shown in Fig. 12, in the

| C handl er 50, an IC, which has been stocked in a container 52 for

supplying 1GCs, is suppl{fﬁ%ﬁé?ﬂ)ggsgagﬁyidﬁ§ﬂgfggggke.cﬂgﬁker 54 to

execute tests at a normnal rature. The IC

handl er 50 automatical ly sgrtigandr aggenymdat e roherEr@epchecked into

containers 58 for sorting I CS. The TCS are conveyed fromthe container 52
to the socket

FIELD OF TECHNOLOGY

The present invention relates to a method of positioning
a semiconductor integrated circuit (IC), which is properly
applied to an IC checker, and an IC handler utilizing said

method.

BACKGROUND OF THE TECHNOLOGY

Firstly, a basic structure of a conventional IC handler
will be explained. As shown in Fig. 12, in the IC handler 50,
an IC, which has been stocked in a container 52 for supplying
ICs, is supplied intc a socket 56 of an IC checker 54 to
execute tests at a normal temperature and at a high
temperature. The IC handler 50 automatically sorts and
accommodates the ICs checked into containers 58 for sorting
ICs. The ICs are conveyed from the container 52 to the socket
56, and from the socket 56 to the containers 58 by conveying
means 60 and 62.

By the way, these days ICs are higher integrated to have
higher function, so they have many leads. Thus, lead pitch of
ICs become finer and finer. By having fine pitch leads, the IC
in the socket 56 must be supplied with high positioning
accuracy.

To precisely supplying ICs into the socket 56, a method
utilizing an image processing technology, which includes the
steps of catching images of the conveying means and an IC,

which is held by the conveying means, by a camera and



56, and fromthe socket 56 to the containers 58 by conveying neans 60 and
62. : By the way, these days I Cs are higher integrated to have higher
function, so they have nmany | eads. Thus, |ead pitch of 1Cs becone finer
and finer. By having fine pitch leads, the IC in the socket 56 nust be
supplied with high positioning accuracy.z To precisely supplying ICs
i nf'0 the socket 56, a method wutilizing an inmage processing technol ogy,

whi ch includes the steps of catching inages of the conveying nmeans and an

|G, which pohaldh iy iRy MG ith@rdaneo B¥pB1920RER #8dinto th
processing]?nage dé?%fﬁhereof to supply tﬁe I 'igto t he s%% %t, ?s known.

But an i magsogistcesiH hREl BN o S_ma?épgﬁ*%bégsiﬁﬁdeﬁﬁi BEgS Bslong time
to process inmage data so tine length for checking an | C nust be | ong.
Then, a corsxpengng, [aBddiditekeswa dbngasibeebonpdetyss useage vddta beo
expl ai ned. time length for checking an IC must be long.

Then, a conventional IC handler, which has been widely
used, will be explained.

A positioning mechanism 64 is provided between the supply
container 52 and the socket 56. When an IC is conveyed from
the container 52 to the socket 56, the IC is once positiocned
to supply into he socket 56. Then the IC, which has been
positioned, is conveyed to and mounted onto the socket 56 by
transferring means 66.

The positioning mechanism 64 of the IC handler 50, which
once positions the IC before supplying the same to the socket
56, will be explained with reference to Figs. 13-16.

The positioning mechanism 64 has following structure. The
IC 70 is mounted on an upper face of a rectangular table 68.

A positioning wall piece 72 is provided to enclose the
rectangular table 68, and lower portions S of two pairs of
inner faces 74, 76 and 78, 80 thereof are formed into
vertical faces 82, each pair of which are mutually faced and
separated with a distance corresponding to outermost edges of
the IC 70. On the other hand, upper portions T of each pair of
the imner faces are mutually faced and formed into slope faces
84 whose distance is gradually made longer upward. Note that,
there are designed clearance, whose size is designed within
predetermined allowable error, between the outermost edges of

the IC 70 and the vertical faces 82 of the lower portions S.

A vertical mechanism 86 includes an actuator, e.g., an



A positioning mechanism 64 is provided between the supply container 52 and
the socket 56. VWWen an IC is conveyed from the container 52 to the socket
56, the ICis once positioned to supply into he socket 56. Then the IC,

whi ch has been positioned, is conveyed to and nounted onto the socket 56

by transferring neans 66. The posidioni ng mechanism 64 of the IC
hardl er 50, which once positions the |IC before supplying the sane to the
socket 56, will be explained with reference to Figs. 13-16. The
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WEChanisn]%ﬁijqgh%ﬂ%ﬁy@Qﬁﬁ?%ﬁ@ﬁ%&dn%‘%ean§n60 is capable of moving
downward to mount the IC 70 onto the upper face of the table
68. The conveying means 60 has a sucking pad 88. The IC 70 is
held by the sucking pad 88.

2 transferring means 66 is capable of conveying the IC
70, which has been positioned on the table 68, to a socked 56
for tests. The transferring means 66 is capable of
three-dimensionally moving, and it has a sucking pad 88 for
holding the IC 70 as well as the conveying means 60. Note
that, the conveying means 60 may act as the transferring means
66.

Next, action of the IC handler 50 will be explained. Note
that, the conveying means 60 and 62, the transferring means
66, the vertical mechanism 86 and the checker 54 are
controlled by a controller, not shown, on the basis of a
predetermined program.

Firstly, the table 68 is moved upward, by the vertical
mechanism 86, until the upper face corresponds to the upper
portions T of the inner faces 74-80 of the positioning wall
piece 72.

In this state, the IC 70 is conveyed to and mounted onto
the upper face of the table 68 by the conveying means 60 as

shown in Fig. 13. Then the vertical mechanism 86 moves the



air cylinder. The vertical nechanism 86 noves the table 68 in the vertical
direction with respect to the positioning wall piece 72. A conveyi ng
nmeans 60 is capable of three-dinensionally conveying the IC 70. The
conveyi ng nmeans 60 is capable of horizontally conveying the IC 70 to a
position above the table 68. Further, t He conveyi ng neans 60 is capabl e of
nmowvi-ng downward to nmount the 1C 70 onto the upper face of the table 68.
The conveyi ng nmeans 60 has a sucking pad 88. The IC 70 is held by the

sucki ng padcaﬁ%h dovﬁv}azﬁ‘ﬁ Yokl %e{“égﬁt%rfs aE%SEQE?BkﬁoHé ceoL é”g the

IC 70, een posi |one socke
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and it has a sucking pad 88 for holding the IC 70 as well|l as the conveying

means 60. Nl piteade Aherscahosyi ng migns14Q may act as the transferring
means 66. Next, action of the IC handler 50 wll be explained. Note
that, the conveyraw awssnps 650 téved 162 70t e teanstedr dhgtanaasiseleftward,
vertical mechanism 86 and the checker 54 are controlled by a control]er,
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posi tioni ng-y@llsner face of the table 68. In this case, leads 90, which
constitute the outermost edge of the IC 70, come into contact
with the slope face 84 of the positioning wall piece 72 with
the downward movement of the table 68, so that IC 70 is
horizontally moved rightward, in Fig. 13, and finally
positioned between the vertical faces 82 of the positioning
wall piece 72 as shown in Fig. 14.

Upon completing the positioning of the IC 70, the
vertical mechanism 86 moves the table 68 upward until reaching
the initial position, as shown in Fig. 15, and stops the same
there. In this state, the conveying means 60 is capable of

sucking the IC 70, which has been positioned on the tablie 68.

TECHNICAL PROBLEMS

In the IC handler 50, the vertical mechanism 86 for
vertically moving the table 68 is necessary. But the structure
of the vertical mechanism 86 is complex, so manufacturing
efficiency is low and manufacturing cost is high. Further,
since the positioning mechanism 64 is provided in a test
chamber of the IC handler 50, the vertical mechanism 86 is
exposed in hard enviromment, at high temperature and low
temperature, together with the IC 70, which is tested in the

hard environment. Thus, the vertical mechanism 86 must be



pi ece 72. In this state, the IC 70 is conveyed to and nmounted onto the
upper face of the table 68 by the conveying neans 60 as shown in Fig. 13.

Then the vertical mechani sm 86 noves the tabl e 68 downward unti
t he upper face corresponds to the lower portions S of the inner faces 74-80
of the positioning wall piece 72 as showh in Fig. 14. For exanpl e,

thes1 C 70 i s deviated distance A, leftward, with respect to the vertical
face 82 of the positioning wall piece 72, as shown in Fig. 13, when the IC
70,1 S mount s Sntanldie RPleRER 196 pRerkABLEaGTe 18 10] 856858 Laghs. 90
whi ch constitute the outernost e&ge the | , cone into contact with
the sl ope frecel Shwfrdrideritosidd ehatg i@l habugaetdzingt Bost hgugevwpwar d
novenent of the table 68, so that I1C 70 is horizontally noved rightward,
in Fig. 13 higtedd nally positioned between the vertical faces 82 of the
positioning wall piece 72 as shown in Fig. 14. Upon conpl eting the
positioning of the IC 70, the vertical nechani sm 86 noves the tablg 68
upward unti aching the initial position, as shown in Fig. 15, and stops
tﬁe sane tﬂtﬂééiQSURﬁiQE‘ﬁﬁgwlﬂVE 108nveyi ng means 60 is capabl e of sucking

the 1C 70, “hiCUHP%ﬁxﬁﬁﬁpcﬁp%E%i%@%%e%% E%%eh%?gg 9g'to provide a method

of positioning ICs and an IC handler utilizing said method in

which a vertical mechanism is not provided in a positioning
mechanism.

The method for pesitioning an IC,

in a device including:

a rectangular table wherein the IC is mounted on an upper

face thereof;

a positioning wall piece enclosing the table, the
positioning wall piece having two pairs of inner faces, each
pair of which are faced each other, lower portions of each
pair of the inner faces being formed into vertical faces and
mutually separated with a distance corresponding to outermost
edges of the IC, upper portions of each pair of the inner
faces being formed into slope faces whose distance is
gradually made longer upward; and

a positioning mechanism having an elastic member for
elastically supporting the positioning wall piece so as to
vertically move the same with respect toc the upper face of the
table,

the method comprising the steps of:

pushing the positioning wall piece downward against the
elasticity of the elastic member by pushing means, which is

located above the positioning mechanism, so as to correspond



TECHN[CAL PROBLEMS In the | C handler 50, the vertical mechani sm 86
‘vertically nmoving the table 68 is necessary. But the structure of the

verti cal

manuf acturing cost is high. Further, since the positioning nmechani sm 64
provided in a test chanber of the |IC hafdler 50, the vertical nmechani sm 86
| s<exposed in hard environnent, at high tenperature and | ow tenperature,
together with the 1C 70, which is tested in the hard environnment. Thus,

verti cal
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provided in a positioning nechanism

I C

elasticity of the elastic member after the IC is mounted on
the upper face of the table so as to correct a horizontal
deviation of the IC by the slope faces and to position the
same by the vertical faces.

On the other hand, the IC handler comprising a
positioning mechanism,

which includes:

a rectangular table wherein the IC is mounted on an upper
face thereof; and

a positioning wall piece enclosing the table, the
positioning wall piece having two pairs of inner faces, each
pair of which are faced each other, lower portions of each
pair of the inner faces being formed into vertical faces and
mutually separated with a distance corresponding to outermost
edges of the IC, upper portions of each pair of the inner
faces being formed into slope faces whose distance is
gradually made longer upward,

characterized in,

that the positioning mechanism has an elastic member for
elastically supporting the positioning wall piece so as to
vertically move the same with respect to the upper face of the
table,

that a vertical mechanism, which is located above the
positioning mechanism, pushes the positioning wall piece
downward against the elasticity of the elastic member so as to

correspond the upper face of the table to the upper portions

for

mechani sm 86 i s conpl ex, so manufacturing efficiency is |ow and
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The nethod for positioning an



in a device including: a rectangul ar table wherein the ICis nounted
on- an.upper face thereof; a positioning wall piece enclosing the
tabl e, the positioning wall piece having two pairs of inner faces, each
pair of which are faced each ot her, Iome; portions of each pair of the

I nner faces being formed into verti cal ces and mutually separated with a
di st'ance corresponding to outernost edges of the |IC, upper portions of
each pair of the inner faces being formed into slope faces whose distance

s graduabkytggdgnhg@gggcggm@ﬁgn 8RE 1C is RolASdd | QDIYHE REhaN smdhavi ng

an el astic menber for elastically supporting the positioning wall piece so

as to vertical EjhafD¢Bet Rersage] WneShaebPRCA1 Iows Neo uppas dlace of the
t abl e, t he net hod conprising the steps of: pushi ng t he

positioningewétﬁepﬁagewd&mnpmedeagpﬁasd bhetld astastitaitgf dathdhe astic
menber by pushing neans, which is |ocated above the positioning nmechani sm
so as to C@ﬁaggggn@ember after the IC is mounted on the upper face of
the table so as to correct a horizontal deviation of the IC by
the slope faces and to position the same by the vertical
faces.
In the present invention, the device may further include
means for conveying the IC onto the upper face of the table,
wherein the conveying means pushes the positioning wall
piece downward against the elasticity of the elastic member
when the conveying means, which is holding the IC, is moved,
downward, toward the table, and
wherein the positioning wall piece is moved upward by the
elasticity of the elastic member with upward movement of the
conveying means after the IC igs mounted on the upper face of
the table.
The table may have an air path whose one end is opened in
the upper face,
wherein compressed air is blown off from the air path
toward a rear face of the IC when the positioning wall piece
is moved upward to position the IC.
First guide means, which are respectively provided at
lower ends of the lower portions of the two pairs of the inner
faces, may be included, wherein each first guide means has a
slope face corresponding to a lower side face of a packaged
section of the IC.
The device may further comprise:

transferring means capable of moving toward the IC, which



the upper face of the table to the upper portions of the inner faces when
the 1Cis nounted on the table; and novi ng the positioning wall piece
upward by the elasticity of the elastic menber after the I1Cis nounted on
the upper face of the table so as to correct a horizontal deviation of the
| C'by the slope faces and to position thé& same by the vertical faces.
On"t*he other hand, the I C handler conprising a positioning nmechanism

whi ch i ncl udes: a rectangul ar table wherein the ICis nounted on an

upper 1 0aADeen] p ity gnea 13 RIS LHABLNG,NBLL Bl egepcHel o3l fgethe

tabl e, the positiomn ving twoparrs , each

pai r of whigdsiatieniare dagac bieideeGown@Wel Berhb9astRE gachappair of the
i nner faces being formed into vertical faces and mutualfy separated with a

di stance cor resEEumimy dgud deuteamss foredg€sndhgt besi Ciongper portions of
each pair of the inner faces being formed into slope faces whose distance
i s gradual |3nhaieladngashipndedween thecharasfeririend neans and that the

positionin na%panhsn1hai an el astic menber for
g%)051 ioning wall piece,

whereby the positional interrelationship between the
transferring means and the positioning wall piece is corrected
when the positioning wall piece moves close to the second
guide means.

In the present invention, the positioning wall piece is
pushed downward by the pushing means or the vertical
mechanism, which has been located at the position above the
positioning mechanism, against the elasticity of the elastic
member, when the IC is mounted onto the table. The positioning
wall plece is moved upward by the elasticity of the elastic
member when the pushing force is released. With this
structure, horizontal deviation of the IC can be corrected by
the slope faces of the positioning wall piece, and the IC can
be positioned by the vertical faces thereof. Namely, no
vertical mechanism, which was provided in the positioning
mechanism in the conventional device, is provided in the
positioning mechanism, so that the structure of the
positioning mechanism can be simple, and the manufacturing
cost can be reduced.

By forming the air path in the table and blowing the
compressed air when the IC is positioned, the IC can be
horizontally moved on the table. With this structuré, stress
working to leads of the IC can be reduced, so that leads can

be effectively prevented from bending.



el astically supporting the positioning wall piece so as to vertically nove
‘the sanme with respect to the upper face of the table, that a verti cal
mechani sm which is | ocated above the positioning nechanism pushes the
positioning wall piece dowward agai nst the elasticity of the elastic
menber so as to correspond the upper facd of the table to the upper

porti ons of the inner faces when the I1Cis nmounted on the table,
and that the vertical mechanismallows to nove the positioning wall

pi ece upward by LGl Ofe [ |

nounted on the u pgg%%gggb%fE%thlggglghggéa§e€§§2%§rgﬁ%egfﬁégﬂéééﬁeaf
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vertical faces. In the present invention, the device may further

i ncl ude nedns rodle paRdyieNgy bheitConsdobebgusppehel packafe tdectiind chas
wherein the conveyi ng neans pushes the positioning wall piece downward

agai nst t hemglfdis shepeotindheiekasti ¢ nenber when the conveyi ng neans,
which is holding the IC,_.is ved, downward, toward_the taple, and

wherei n the posBY BFOVGMED thresecPadngede Bt £9r tPes B kning thhaf the
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piece, the IC can be held in a state of keeping the prescribed
positional interrelationship between the transferring means
and the positional wall piece, so that the IC, which has been
positioned, can be held precisely. Thus, the IC can be more

precisely positioned in the test socket.

BRIEF DESCRIPTION OF THE DRAWINGS

Fmbodiments of the present invention will now be
described by way of examples and with reference to the
accompanying drawings, in which:

Fig. 1 is a partially cutaway side view of the
positioning mechanism of the IC handler of First FEmbodiment of
the present invention, in which the positioning wall piece is
not pushed downward;

Fig. 2 is a partially cutaway side view of the the
positioning wall piece shown in Fig. 1, which is pushed
downward;

Fig. 3 is a partially enlarged view showing the table,
the IC and the positioning wall piece;

Fig. 4 is a partially cutaway side view of the the
positioning wall piece; in which the positioning wall piece
has been moved upward from the position shown in Fig. 2 to the

initial position shown in Fig. 1, and the IC is positioned;



conveying neans after the 1Cis nounted on the upper face of the table.
‘The table may have an air path whose one end is opened in the upper face,
wherein conpressed air is blown off fromthe air path toward a rear face of
the I C when the positioning wall piece is noved upward to position the IC
First guide neans, which are respectively firovided at | ower ends of the

| ower portions of the two pairs of the inner faces, may be included,
wherein each first guide nmeans has a slope face corresponding to a | ower

side face of a ??éﬁ??egs-sgc’l’é?@iﬁ%;%B‘S%’%%%Sf sideThﬁeqve%ffgk}’éﬁﬁh{e“”her

conpri se: o erring®neans _ moving to he TC, which
has been pg%b&t%ﬁ@ngméh? ?ﬂ@@é,gﬁ@%i%tﬁh@uﬁ@'ﬂg e 1e8id iggnipg vwal |

pi ece downward to hol'd the TC, an second gui de nmeans for defining

posi ti onal wiilit eer ebakednshi p between the transferring nmeans and the

positioning wall piece, whereby the positional interrelationship

bet ween the tr &aghebriaganpansiahllyt¢ietpesy t$iode ngiawldf pihecdhies corrected

when the positioning M@II pi ece noves cl ose to the second %yide nmeans.
positioning wall piece, in which the IC sucked by the
transferring means will be mounted onto the test socket;

Fig. 7 1is a partially cutaway side view of the
positioning mechanism of Second Embodiment;

Fig. 8 is a partially enlarged sectional view of the
positioning mechanism of Third Embodiment;

Fig. 9 is a partially enlarged sectional view showing a
state of positioning the IC by the first guide means shown in
Fig. 8;

Fig. 10 is a partially enlarged sectional view of the
positioning mechanism of Fourth Embodiment;

Fig. 11 is a partially enlarged sectional view showling
guide pins of the transferring means shown in Fig. 10 and
guide holes, into which the guide pins can be fitted, of the
test socket;

Fig. 12 is a block diagram showing a basic constitution
of the conventional IC handler;

Fig. 13 is a sectional view of the positioning mechanism
of the conventional IC handler taken along a line B-B of Fig.
16, in which the IC has just mounted on the table;

Fig. 14 is an explanation view showing a state of moving
the table, which is shown in Fig. 13, downward to position the
IC;

Fig. 15 is an explanation view showing a state of moving

the table, which is shown in Fig. 14, upward to suck the IC by



I.n the present invention, the positioning wall piece is pushed downward by
"t‘he pushing neans or the vertical mnmechanism which has been |ocated at the
positi on above the positioning mechani sm against the elasticity of the
elastic menber, when the I1Cis nounted onto the table. The positioning
wal | piece is aned upward by the elastidifly of the elastic nenber when

t hewpushing force is released. Wth this structure, horizontal deviation
of the I C can be corrected by the slope faces of the positioning wall

pi ece, and_the kc can d @ﬁSitioned by the vertical faces thereof. Nanely,
no verticaP FECHAABSRE ﬁh? was provided in the positioning mechani smin

t he conventionaF gevK@elsié FQMI dedyi Or thge a5 r&ﬁhénﬂgyyy i$RLRP that

the structure o 05|t| ni ng nechanisnican e Si and the

manuf act ur kaq 1 @Q@becgﬁohg igdpegd. 13, By forming the air path in the
tabl e and blowing the conpressed air when the I1Cis positioned, the IC can
be horizontally noved on the table. Wth this structure, stress working to

| eads of the I C can be reduced, so that |eads can be effectively prevented
from bendi EYBODIMENTS

Preferred embodiments of the IC handler of the present

invention will now be described in detail with reference to
the accompanying drawings. Note that, elements of the IC
handler explained in BACKGROUND OF THE TECHNOLOGY are assigned
the same reference numerals, and explanation will be omitted.
The present invention is specifically relates to the
positioning mechanism of the IC handler, so the positioning

mechanism will be explained in each embodiment.

(First Embodiment)

Firstly, the structure of the positioning mechanism 10 of
the IC handler 50 will be explained with reference to Figs.
1-6.

The rectangular table 68 is fixed on an upper face of a
base 12Z.

The positioning wall piece 72, which encloses the table
68, is provided above the base 12 and capable of vertically
moving with respect to the base 12. The positioning wall piece
72 is prohibited to move horizontally. In the First
Embodiment, there is formed vertical through-holes 14 in the
base 12. Guide shafts 18, each of which has a stopper 16 at
a lower end, are respectively slidably pierced through the
through-holes 14 from a lower side of the base 12. The

positioning wall piece 72 is fixed at upper sections of the



By providing the first guide neans at the |ower ends of the |ower portions
of. -the two pairs of inner faces, the I1C can be nore precisely positioned

because the package section has wunified shape and size. By providing
the second guide neans for positioning the |C between the transferring
means and the positioning wall piece, the 4C can be held in a state of

keept ng the prescribed positional interrelationship between the .
transferring nmeans and the positional wall piece, so that the IC which

has been 'é'(gﬁ%r £ayg be held precisely. Thus, the 1 C can be nore
5%5|t%one &

precisely i'n the test socket.  BRIEF DESCRIPTION OF THE
DRAW NGS fadiod dEyilrig 120 e Dads Ranl 6o Bl PRVl LsBOW BErpdps e i bed
by way of exanples and with reference to the acconpanying draw ngs, in
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mechani sm of the | C handler of First Enbodi mnent of the present Tnvention,

in which tHelersi1l ahowe whld bgisecd 2i.s Theotoplsbpdidgendar despectively
cover the guide shafts 18, and they are elastically provided
between the upper face of the base 12 and the positioning wall
piece 72. Thus, the stoppers 16 of the guide shafts 18 are
biased to contact a bottom face of the base 12 by the
elasticity of the coil springs 20 when no force pushes the
positioning wall piece 72 downward. With this structure, the
stoppers 16 are located at upper stroke ends.

In the present state, the upper face of the table 68
corresponds to the lower portions S of the inner faces 74-80
of the positioning wall piece 72. When the positioning wall
piece 72 is pushed downward by an external force from an upper
side, the upper face of the table 68 corresponds to the upper
portions T of the inner faces 74~80 of the positioning wall
piece 72.

Note that, the coil springs 20 may be elastically
provided between the upper face of the table 68 and the bottom
face of the positioning wall piece 72 without covering the
guide shafts 18. And the coil springs 20 may be provided on
the lower side of the guide shafts 18 so as to bias the guide
shafts 18 upward. Further, a leaf spring, etc. may be employed
as the elastic member instead of the coil springs 20.

As described above, no vertical mechanism having an
actuator is provided in the positioning mechanism 10. And the
positioning wall piece 72 is capable of vertically moving with

respect to the fixed table 68.



Fig. 2 is a partially cutaway side view of the the positioning wall piece
shown in Fig. 1, which is pushed downward; Fig. 3is a partially

enl arged view showing the table, the IC and t he positioning wall piece;
Fig. 4 is a partially cutaway side view of the the positioning wall piece,
in which the positioning wall piece has bkeh nmoved upward fromthe position
shown in Fig. 2 to the initial position shown in Fig. 1, and the ICis
posi ti oned; Fig. 5 is a partially cutamay side view of the

be sucked: T oo Whall 0 Y3cakablel 42 SpEES ehaine
W1 be movat o ﬁ%ﬂ%‘ﬁﬁ" 22’”1?"“’1‘5' moRCaE LR Ve R o M Ry
si de V|em1oﬁelheasFthﬁtadnvenlyﬁmghaﬁts%EQEISQCOWQeEEEﬁdéQEﬂé ‘means 61 9. 8
's a partlag;g ggg;ggggiéﬁigé(ggm Qﬂﬁiﬁ %Lm;hinto contact with an upper
face of the positioning wall piece 72 and push the same
downward when the conveying means 60 is moved downward to
mount the IC 70 onto the table 68.
And the transferring means 66 is also capable of sucking
and conveying the IC 70 as well as the conventional IC
handler. The transferring means 66 has press sections 22,
which come into contact with the upper face of the positioning
wall plece 72 and push the same downward when the transferring
means 66 is moved downward to suck the IC 70, which has been
positioned on the upper face of the table 68.
As described in BACKGROUND OF THE TECHNOLOGY, in the
First Embodiment too, the conveying means 66 may act as the
transferring means 66.
Successively, the action of the positioning mechanism 10
of the IC handler 50 will be explained.
Initially, the positioning wall piece 72 is lifted to a
position shown in Fig. 1 by the elasticity of the coil springs
20. The upper face of the table 68 corresponds to the lower
portions S of the inner faces 74-80 of the positioning wall
piece 72.
In this state, the conveying means 60, which has sucked
the IC 70, is moved downward to mount the IC 70 onto the upper
face of the table 68. Firstly, the press section 22 of the

conveying means 60 come into contact with the upper face of

the positioning wall piece 72. Then the conveying means 60,



posi ti.oni ng nmechani sm of Third Enbodi nent; ~ Fig. 9is a partially
enl-arged sectional view showing a state of positioning the IC by the first
gui de means shown in Fig. 8; Fig. 10 is a partially enlarged
sectional view of the positioning mechani smof Fourth Enbodi ment;

Fig. 11 is a partially enlarged sectionall i ew showi ng guide pins of the
tranéferring nmeans shown in Fig. 10 and guide hol es, into which the guide
pins can be fitted, of the test socket; Fig. 12 is a block diagram

SHON 0.2, dch SoRN bukhany<BLiLOE amMenl Lenals | landl Sloy g 13
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Is a sectional view of the positionin anism™ o lonal 1C

handl er t aliemaaedy aol thatBtBeOboklfionify &Ql%g%f@bérVQIf% HeéPland

mount ed on the table; Fig. 14 is an explanation view show ng a state
of moving moved: dowawanti abaiasshohe ebaftcidy, oflovwwadsh I sRagid izen the
| G Fig. 15 is an explanation view showi ng a state of noving the
tabl e, whi aWGid gesshing rzﬁg. pesitipnasbovo SmcRigheZ! Gibyehat time, the
upper face of the table 68 corresponds to the upper portions
T of the inner faces 74-80 of the positioning wall piece 72.
Next, the conveying means 60 releases the IC 70 to mount
the IC 70 on the upper face of the table 68 (see Fig. 2).
Since the upper portions T of the inner faces 74-80 are formed
into the slope faces 84, the leads 90, which are projected
outward from side faces of the IC 70, do not contact the inner
faces 74-80 of the positioning wall piece 72, so that no
stress works to the leads 90.
Upon mounting the IC 70, the conveying means 60 is moved
upward, then horizontally moved sideward to convey next IC 70.
With the upward movement of the conveying means 60, the
positioning wall piece 72, which is tightly contacted the
conveying means 60 by the elasticity of the coil springs 20,
is moved upward until reaching the position shown in Fig. 4
(or Fig. 1). ¥While the upward movement, if a center C of the
IC 70 mounted on the upper face of the table 68 is, for
example, horizontally deviated length A from a desired center
D (a center of a rectangular plane enclosed by the vertical
faces 82 of the inner faces 74-80), the leads 90 of the IC 70
come into contact with the slope face 84 of the positioning
wall piece 72 moving upward, and the IC 70 is horizontally
pushed toward the center D. With this action, the IC 70 is
finally positioned between the vertical faces 82 of the lower

portions S of the inner faces 74-80 as shown in Fig. 4. The



a sucking pad; and Fig. 16 is a plan view of the table and the
‘positioning wall piece shown in Fig. 13. EVMBODI MVENTS Preferred
enbodi ments of the IC handler of the present invention will now be
described in detail with reference to the acconpanying draw ngs. Note
that, elements of the IC handl er explai hed i n BACKGROUND OF THE TECHNOLOGY
are-assi gned the sane reference nunerals, and explanation will be omtted.
The present invention is specifically relates to the posi tioni ng nechani sm

of [ihe LC bandherc se the Pesy!omiiige fRELAN S Wl Lo exaboed (A ssach

enmbodi nent ructure
DOSItlon'nQeggéﬂﬁnténtEQ 9?esé?§béé3é€§E¥éﬁ éghﬂéﬂh)be explalned W th

reference to Figs The rectangular table 68 is fixed on an

upper face of aNbase tHe transferring means 66 horizontally moves to a
position above the table 68 as shown in Fig. 5, then it moves
downward so as to push the positioning wall piece 72 downward.
If the IC 70 on the table 68 corresponds to the upper portions
T of the inner faces 74-80 of the positioning wall piece 72,
the transferring means 66 stops the downward movement to suck
the IC 70 by its sucking pad 88. By this sucking action, the
transferring means 66 is always capable of holding the IC 70,
which has been positioned at a prescribed position on the
upper face of the table 68. Thus, the IC 70 can be correctly
mounted on the socket 56 without deviating the leads 90 of the
IC 70 from contact points 24 of the socket 56 as shown in Fig.

6'

(Second Embodiment)

The positioning mechanism 10 of Second Embodiment will be
explained with reference to Fig. 7. Note that, elements
explained in the First Fmbodiment are assigned the same
reference numerals and explanation will be omitted.

In the Second Embodiment, there is formed an air path 26,
whose one end is opened in the upper face of the table on
which the IC 70 us mounted, in the table 68. Compressed air is
introduced into the air path 26 from a compressor, not shown.
Note that, the air path 26 is also formed in the base 12 in
the Second BEmbodiment, but the compressed air may be
introduced via an air path formed in side wall of the table 68

without passing the air path in the base 12.



The positioning wall piece 72, which encloses the table 68, is provided
above the base 12 and capable of vertically noving with respect to the
base 12. The positioning wall piece 72 is prohibited to nove horizontally.
In the First Enbodinent, there is formed vertical through-holes 14 in the
base 12. Quide shafts 18, each of which hab a stopper 16 at a | ower end,
are-respectively slidably pierced through the through-holes 14 from a

| ower side of the base 12. The positioning wall piece 72 is fixed at upper

sections of th - the action of th itiontng meBHhAEsphabt s
18. Cbilq%%ﬁ??égl%ﬁ}%ﬁe é%égiéﬁﬁfé)of fhgqgﬁaéfpb %engers. The coi

springs 20yl pshé CakpVaBh@POrt the positioning wall piece 72 above the
base 12. The coil springs 20 respectively cover the guide shafts 18, and

they are el astiBasly peovoders tied verare tdwe thpgerff dbe &f rcheEhbedih2nand
t he positioning wall algéece 72. Thus, the stoppers 16 of the %uide shafts
18 are bi aB@l-t b cble avecend otthed npnt ofthehempyessprpperde thRasticity of

the coil Sgéﬁgggsggdwgfp ﬂgtgogﬁéaéggﬂggiﬁlg% when the positiocning wall

piece 72 is moved upward to position the IC 70 on the upper
face of the table 68.

By introducing the compressed air into the air path 26
when the IC 70 is positioned, the compressed air goes inteo a
space between the upper face of the table 68 and the bottom
(rear) face of the IC 70, so that the IC 70 is floated
slightly. Thus, friction between the upper face of the table
68 and the bottom face of the IC 70 is reduced, so that the IC
70 can be moved smoothly. By reducing the friction, stress
from the slope face 84 of the positioning wall piece 72, which
works to the leads 90 of the IC 70, can be reduced, so that

the leads 90 can be prevented from bending.

(Third Embodiment)

The positioning mechanism 10 of Third FEmbodiment will be
explained with reference to Figs. 8 and 9. Note that, elements
explained in the First Embodiment are assigned the same
reference numerals and explanation will be omitted.

In the Third Embodiment, L-shaped first guides 32 are
respectively provided at lower ends of the lower portions S of
the two pairs of the inner faces 74-80 of the positioning wall
piece 72, and each of them has a slope face 30 corresponding
to a lower side face of the packaged section 28 of the IC 70.

Generally, in the IC 70 having the plastic package



positioning wall piece 72 dowmmward. Wth this structure, the stoppers 16
are | ocated at upper stroke ends. In the present state, the upper
face of the table 68 corresponds to the |lower portions S of the inner
faces 74-80 of the positioning wall piece 72. When the positioning wall
pi ece 72 is pushed downward by an externdl Tforce froman upper side, the
upper face of the table 68 corresponds to the upper portions T of the

i nner faces 74-80 of the positioning wall piece 72. Not e that, the

i | i | ast ical i i f
Cobl o 68 aeotsTiyiles; BE hR ploRAGY SECLLEL O Thl SEARGT SRR dHlodd'®
covering thacclul ¢ ishakhkechd. rABE the 6Sbbr SPiddIEnd @b g FH e ON

the |l ower side of the guide shafts 18 so as to bias the guide shafts 18
upwar d. FurttheepackakeakegpibngZz8ets. conyebepenpd oy dthass idexs etestdaf menber

instead of the coil springs 20. As descri bed above, no vertical
mechani sm awmghdshathgat érdssOBr avededoliacte. posthapmianf rscemiadim 10.
And the positioni wal | piece_72 is capable_of yertically noving with
respect t o Hhige et§SF§188.2§ are stan ardlzeg' 13

In the Third Embodiment, the slope faces 30 of the first
guides 32 which face each other are faced to the table 68, and
separation there between is gradually longer toward upper ends.
The IC 70, which is held between the first guides 32, can be
positioned correctly.

Next, positioning action will be explained. Note that,
basic action is the same as that of the First Embodiment., so
different action will be explained.

The positioning wall piece 72 is moved upward together
with the conveying means 60 after the IC 70 is mounted on the
table 68. At that time, the IC 70 is horizontally moved by the
slope faces 84 of the inner faces 74-80 of the positioning
wall piece 72, and finally the IC 70 is correctly positioned
by the vertical faces 82 of the inner faces 74—80.

Afterwards the IC 70, which has been located between the
vertical faces 82, comes into contact with the first guides 32
while the positioning wall piece 72 is moved to its upper
stroke end (the position shown in Figs. 1 and 9 at which the
conveying means 60 does not contact the positioning wall piece
72}. By the contact, the lower side faces of the package
section 28 of the IC 70 come into contact with the contact
faces 30 of the first guides 32, which face to the table 68,

so that the IC 70 can be precisely positioned again.



The conveying nmeans 60 is capabl e of sucking and conveying the 1C 70, and
it-acts as the vertical nechanismas well as the conventional |IC handl er .
The conveyi ng means 60 has press sections 22, which cone into contact with
an upper face of the positioning wall piece 72 and push the sane downward
when the conveying means 60 i s noved dowdrd to mount the IC 70 onto the
t ablé 68. And the transferring nmeans 66 is al so capable of sucking
and conveying the IC 70 as well as the convent&gnaL I C han?ler. ;I'het o
transferri SRS Ss sections 22 ich come into contact w

t he upper pEZe ofiﬁ%&%ﬁgltﬁgnlng wal | piece 72 and push the sane domnmard

when the transfahd n@s1eaR 166 m%cﬁﬁﬁﬁgmdeﬂﬁﬁrdoﬁ?tﬁ“ﬁ%béﬁ%héﬂ%cﬁﬁ Fﬂ%
has been positioned on the upper face of the table 68 escri bed

i N BACKGROUMD l@H rHdE wiEBHNME 6@¢ncien tbhei i r $0 . ENbbdi tient , t®bsmdrtes conveyi ng
means 66 may act, as the transferring nmeans 66. Succe55|vely, t he
action of tH®izddied d@lﬁ@enﬁéﬁéﬁlEﬁb@dlmﬁnth@rﬁcahan@m@d Hoe vidnie be
expl ai ned. In|t|aII t he 305|t oni ng wal | g iece 72 is lifted to a

e

posi tion sHEMTIERCE Gume 63]/5t RBYePXE PE‘%‘HOBfW%h ki ¢nikredhgs 20. The
upper face of tRhe tahl %Oggtﬁo%ggﬁwgﬁgéos%gn Oé\@}l’ $ﬁ5§t#ﬁ§s%qs%?fg t\{hﬁ{édmer

faces 74-80 of the positionin

conveyi ng ﬁEﬁ&%eﬁggp@Q|%Ec@aéfsﬁﬁgeﬂogbgléﬁiﬂg’wé§1??%ﬁg &h o mount

the IC 70 onto the upper face of the table 687 Firs the press section
22 of the twiteyi fgceealfisthe teansFateifgnhashs 66 h éﬂi@ thperddmgr of  the

positioning wall piece 72. Then the conveyi ng neans 60,

relative positional interrelationship between the both. The
second guide means is constituted by guide pins 34, which are
projécted from the bottom face of the transferring means 60,
and guide holes 36, which are opened in the upper face of the
positioning wall piece 72 and into which the guide pins 34 are
respectively fitted. Note that, the guide holes 36 may be
formed in the transferring means 66; the guide pins 34 may be
projected from the upper face of the positioning wall piece.

By the guide pins 34 and the guide holes 36, undesirable
movement of the transferring means 66, which occurs when said
means holds the IC 70, can be prevented. Thus, the horizontal
positicnal interrelationship between the transferring means 66
and the pesitioning wall piece 72 can be always kept while
holding the IC 70. By keeping the positional interrelationship
between the both, the IC 70 can be more precisely positioned
ento the socket 56.

Further, the socket 56 has guide holes 38 into which the
guide pins 34 of the transferring means 66 fitted. Positional
interrelationship between the guide holes 38 and a center of
the socket 56 corresponds to that between the guide holes 36
of the positioning wall piece 72 and the center D of the



1 4 which acts as the vertical nmechanism is further noved downward, so
that the positioning wall piece 72 is pushed and noved downward agai nst the
el asticity of the coil sprigs 20 wuntil reaching the position shown in Fig.
2. At that time, the upper face of the table 68 corresponds to the upper
portions T of the inner faces 74-80 of tReSpositioning wall piece 72.
Next+ the conveying neans 60 releases the IC 70 to nount the I1C 70 on the
upper face of the table 68 (see Fig. 2). Since the upper portions T of the
i nner face?oéﬁtﬁ%n?hg Pgiqegigego7ﬁbe sl ope faces 84, the | eads 90, which

e i

are projec outwar rom € faces of the IC 70, do not contact the
inner faces 74-§Q+@f thie RESLELAPENOuMALL: PASTE wdvertéht ot Y stress
works to the | eads 90. Upon mounting the IC 70, the conveyi ng neans
60 is novedrapwdedrihbenchasi 660t ahiyhnoyedrsiddewarichd oLC ol els mexinted 70.
Wth the upward novenent of the conveying neans 60, the positioning wall
pi ece 72, whi thei sockght 6% ,coahabeedréhentedyeyd nghatearise 60C BAC tdaen be
elasticity of the_coil springs 20, is noved upward until reaching the

posi tion sPERELSEIE §etaopokhe gockst ¥hile the upward novenent, if a
center Cof the I1C 70 nounted on the upper face of the table 68 is, for
exanpl e, horizontally deviated length A froma desired center D (a center

of a rectangul a n hev i C of t i
of 2,7 ectangul ap deals BnEhgsadun L NacverL  Seloclecen 820l LR el
face 84 of ghe Rt LBBVBY but the present invention is not limited to

the above described embodiments, so modification can be

allowed without spirit and scope of the invention.



wal | piece 72 noving upward, and the IC 70 is horizontally pushed toward
the center D. Wth this action, the IC 70 is finally positioned between the
vertical faces 82 of the |Iower portions S of the inner faces 74-80 as shown
in Fig. 4. The center C of the 1C 70 can be |located in an
al lowabl e area with respect to the presclibed desired center D.
Nexts> the transferring neans 66 horizontally nobves to a position above the
table 68 as shown in Fig. 5, then it noves downward so as to push the
positioning wall piece 72 downward. %fAtﬂgﬁl 70 on the table 68
corresponds to the upper portions T bt t imner faces 74-80 of the
positioning wall piece 72, the transferring neans 66 stops the downward
novenment to suck the IC 70 by its sucking pad 88. By this sucking action,
the transfelring memnsetifod sf&d iy thanakice s@f ol7di,ng the 1C 70, which
has been positioned at a prescribed position on the wupper face of the
table 68. Thus, the 1€ FXdeacde monrdetd:y nounted on the socket 56
W t hout deviating the |eads 90 of the |C 70 fromcontact _points 24 of the
socket 56 as shown % Fegtangular table 68 wherein the IC 70 is mounted
cn an upper face thereof;
a positioning wall piece 72 enclosing said table 68,
said positioning wall piece 72 having two pairs of inner
faces 74, 76 and 78, 80,
each pair of which are faced each other, lower portions
of each pair of the inner faces 74, 76 and 78, 80 being
formed into vertical faces 82 and mutually separated with
a distance corresponding to outermost edges of the IC 70,
upper portions of each pair of the inmner faces 74, 76 and
786, 80 being formed into slope faces 84 whose distance is
gradually made longer upward; and
a positioning mechanism 64 having an elastic member
20 for elastically supporting said positioning wall piece
72 so as to vertically move the same with respect to the
upper face of said table 68,
said method comprising the steps of:
pushing said positioning wall piece 72 downward
against the elasticity of said elastic member 20 by pushing
means, which is located above said positioning mechanism
64, so as to correspond the upper face of said table 68 to
the upper portions of the inner faces 74, 76 and 78, 80
when the IC 70 is mounted on said table 68; and
moving said positioning wall piece 72 upward by the

elasticity of said elastic member 20 after the IC 70 is



6. (Second Enbodi nent) The positioning mechani sm 10 of Second

Enbodi. nent wil |

be explained with reference to Fig. 7. Note that, elenents

explained in the First Enmbodinment are assigned the sanme reference nunerals
and explanation will be omtted. In the Second Enbodi ment, there is
formed an air path 26, whose one end is %pbned in the upper face of the
tablke on which the IC 70 us nounted, in the table 68. Conpressed air is

i ntroduced into the air path 26 froma conpressor, not shown. Note that,

the air path 2%&@1@:&%& g%ﬁrlletrlr gf%c%ag% Laintablig §§C8§da§”g8dbgFP%ct

but the conpressed air

val | of the takj &z&&zdﬁﬁé‘ﬂmﬂeﬁ%&?ﬂdﬂg drhehal &cpabhbynthees%ﬁs £2ces 84
16 Successively, the action of the positioning nechanism 10 I

expl ai ned.
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uced via an alr orne

be
and to position the same by the vertical faces 82.

The method according to Claim 1,

wherein said device further includes means 60 for
conveying the IC 70 onto the upper face of said table 68,

wherein said conveying means 60 pushes said
positioning wall piece 72 downward against the elasticity
of said elastic member 20 when said conveying means 60,
which is holding the IC 70,is moved, downward, toward said
table 68, and

wherein said positioning wall piece 72 is moved upward
by the elasticity of said elastic member 20 with upward
movement of said conveying means 60 after the IC 70 is

mounted on the upper face of said table 68.

The method according to Claim 1,

wherein said table 68 has an air path 26 whose one end
is opened in the upper face, and

wherein compfessed ailr is blown off from the air path
26 toward a rear face of the IC 70 when said positioning

wall piece 72 is moved upward to position the IC 70.

The method according to Claim 2,

wherein said table 68 has an air path 26 whose one end
is opened in the upper face, and

wherein compressed air is blown off from the air path

26 toward a rear face of the IC 70 when said positioning

ﬁ IHEIE H l@li
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Basic .action is the same as that of the First Enbodiment. But, in the
Second Embodi ment, the conpressor sends the conpressed air into the air
path 26 when the positioning wall piece 72 is noved upward to position the
IC 70 on the upper face of the table 68. By introducing the
conpressed air into the air path 26 when2tfe IC 70 is positioned, the
conpiressed air goes into a space between the upper face of the table 68
and the bottom (rear) face of the IC 70, so that the IC 70 is floated

slightly. Thus, j CL 1 e of.: tabl e 68~and the
bot?on1¥ace of ?%£1|%?ggePgirgﬁﬁ%%ﬁgigﬁgﬁﬁﬁiq%héﬁF%ﬁﬁgﬁl?ﬁﬁ %g %80ed
snoothly. By reducing the friction, stress fromthe slope face 84 of the
positioning wall piece 72, which works to the leads 90 of the IC 70, can
be reduced, 5o that The hebtlisd Mr-eardiey wrewniied If emZendi ng. (Third
Enbodi ment) The positioning mechani sm 10 of Third Enpodlneng will be
expl ai ned with referevterebn Bajed ddme Lulidter timatl udelsefémss gexdeai ned

in the First Enbodi ne are, assigned the sane reference nunerals and
expl anati on mﬁlme%%sogittﬂkﬂ are 1§5R97E 1A I prieyddliedeatt, lowenagrdst pfst

guides 32 are e jower portions of the two pairs of the inner faces 74,
76 and 78, 80, each first guide means 32 has a slope face
30 corresponding to a lower side face of a packaged section

of the IC 70.

6. The method according to Claim 3 or 4,
wherein said device further includes first guide
means 32, which are respectively provided at lower ends of
the lower portions of the two pairs of the inner faces 74,
76 and 78, 80, each first guide means 32 has a slope face
30 corresponding to a lower side face of a packaged section

of the IC 70.

7. The method according te Claim 1 or 2,
wherein said device further includes:
transferring means 66 capable of moving toward
the IC 70, which has been positioned by the inner faces 74,
76 and 78, 80, with pushing said positioning wall piece 72
downward to hold the IC 70; and
second guide means 34 for defining positional
interrelationship between said transferring means 66 and
said positioning wall piece 72,
whereby the positional interrelationship

between said transferring means 66 and said pesitioning
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respectively provided at |ower ends of the |ower portions S of the two

‘pairs of the inner faces 74-80 of the positioning wall piece 72, and each
of- them has a slope face 30 corresponding to a | ower side face of the

packaged section 28 of the IC 70. Generally, in the IC 70 having the
pl asti c package 2 3 17 section, sides of

t hex package section 28 are fornmed into slope faces, which extend fromthe
upper face and the bottom face of the package section 28 to center parts

of the sides theneof.. fro i.C d PL QI : %Qﬁgﬂf
sizes of the g%%qa geg%g??gﬁSZQOEEECEEQnﬁgggi§é§@ 58&f€£§ﬁ??ﬁ$§%$ﬁ?r

Enbodi ment, theysheRed 2083e3¢c0katiBesklhbali gluadesesds W4 ch face each
other are faced to the table 68, and separation there between is gradually

| onger toward upper ends. The IC 70, which is held between the first

gui des 32, can be positioned correctly. Next, positioning action
will be expl&i ned. Nithe medhod kbasiocdaogi bn Céathe3sanmedas that of the
First Enbodi nent, so different action wll be explained.

wherein saild device further includes:

transferring means 66 capable of moving toward
the IC 70, which has been positioned by the inner faces 74,
76 and 78, 80, with pushing said positioning wall piece 72
downward to hold the IC 70; and

second guide means 34 for defining positional
interrelationship between said transferring means 66 and
said positioning wall piece 72,

whereby the positional interrelationship
between said transferring means 66 and said positioning
wall piece 72 is corrected when said positioning wall piece

72 moves close to said second guide means 34.

9. An IC handler comprising a positioning mechanism 64,

which includes:

a rectangular table 68 wherein the IC 70 is mounted
on an upper face thereof; and

a positioning wall piece 72 enclosing said table 68,
said positioning wall piece 72 having two pairs of inner
faces 74, 76 and 78, 80,
each pair of which are faced each other, lower portions
of each pair of the inner faces 74, 76 and 78, 80 being
formed into vertical faces 82 and mutually separated with
a distance corresponding to outermost edges of the IC 70,

upper portions of each pair of the inner faces 74, 76 and

I
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The pasitioning wall piece 72 is nmoved upward together with the conveying
means 60 after the 1C 70 is nounted on the table 68. At that tine, the IC
70 is horizontally noved by the slope faces 84 of the inner faces 74-80 of
the positioning wall piece 72, and finally the 1C 70 is correctly
positioned by the vertical faces 82 of thedinner faces 74-80.

Afterwards the I C 70, which has been | ocated between the vertical faces
82, conmes into contact with the first guides 32 while the positioning wall

0SS 125 TS, 0149 RDREal 104 SN DR BOPl RCHOM oS T

and 9 at which t e convey g means oes “not  cont

i ece 72). By &heieoNt cﬁadérg%ﬁ#gya éyﬁ'faces of the package section 28
gf the IC 70 cd%e into %bntact with the contact faces 30 of the first

guides 32, which facehda¢terizdd eirf8, so that the 1C 70 can be precisely
Eﬁ;'ofj: ?rgﬁ? ) s THehglossaidrpor) tievtay sachandsorédr hbigahoglgggir);zw Il be
explained w th régégﬁﬂﬁﬁa%é}Fllasé%%af%?(édggg}tlggegggéspos1t10n1ng wall
piece 72 so as to vertically move the same with respect to
the upper face of said table 68,
that a vertical mechanism, which is located above
said positioning mechanism 64, pushes said positioning wall
piece 72 downward against the elasticity of said elastic
member 20 so as to correspond the upper face of said table
68 to the upper portions of the inner faces 74, 76 and 78,
80 when the IC 70 is mounted on said table 68, and
that said vertical mechanism allows to move said
positioning wall piece 72 upward by the elasticity of said
elastic member 20 after the IC 70 is mounted on the upper
face of said table 68 so as to correct a horizontal

deviation of the IC 70 by the slope faces 84 and to

position the same by the vertical faces 82.

i0. The IC handler according to Claim 9,
wherein said vertical mechanism is means for
conveying the IC 70 onto the upper face of said table 68,
wherein said conveying means 60 pushes said
positioning wall piece 72 downward against the elasticity
of said elastic member 20 when said conveying means 60,
which is holding the IC 70,is moved, downward, toward said
table 68, and

wherein said positioning wall piece 72 is moved upward

HBEIEHI HlMﬂ [
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explained in the First Enbodi ment are assigned the sanme reference nunerals
and explanation will be omtted. In the Fourth Enbodi ment, second
gui de neans are provided in the upper face of the positioning wall face 72
and on a bottomface of the transferring nmeans 66, and they define
relative positional interrelationship betdsen the both. The second guide
nmeans i s constituted by guide pins 34, which are projected fromthe bottom
face of the transferring nmeans 60, and guide holes 36, which are opened in

pi ns 54 arc r dSpddty it SRed, RAESE fondibak "ol Bt g unesr e °°

formed in the Wansiar |90 dmansieyihe oubde BoNaredrmeycbec pooj gct ed

fromthe upper tace posi tioni I ece. e gui de pins

34 and the gui dediRld® 3 tHIRPeralhecTBYeERAE ehblbessransf erring means
66, which occurs when said neans holds the IC 70, can be prevented. Thus,

the horizontal positional interrelationship between the transferring neans
66 and the positioning wall piece 72 can be alwa s_kegt while holding the
| C 70. By Kelepi ng t Hhepddi thamedier acepirdiiagi 6asRilpiBePween the both, the IC

70 can be nore precisely ,posit.ione onto.the socket 5 Furt her, the
socket 56 has gui de "ﬂlﬁ%’s”é&“%lﬁit c"}%"fiecg%t Res §oi aérppﬁgh3%6 ofhesg one énd
transferring nmeans, 6 j t:t ed. ptiogl, . i rrelationshi p between the
gui de hol es 38 anéﬂggg%%ﬁ%}ngP%&h%r #dce,' B8
wherein compressed air is blown off from the air path
26 toward a rear face of the IC 70 when said positioning

wall piece 72 is moved upward to position the IC 70.

12. The IC handler according to Claim 10,
wherein said table 68 has an air path 26 whose one end
is opened in the upper face, and
wherein compressed air is blown off from the air path
26 toward a rear face of the IC 70 when said positioning

wall piece 72 is moved upward to position the IC 70.

13. The IC handler according to Claim 9 or 10,
further comprising first guide means 32, which are
respectively provided at lower ends of the lower portions
of the two pairs of the inner faces 74, 76 and 78, 80, each
first guide means 32 has a slope face 30 corresponding to

a lower side face of a packaged section of the IC 70.

14. The IC handler according to Claim 11 or 12,
further comprising first guide means 32, which are
respectively provided at lower ends of the lower portions

of the two pairs of the inner faces 74, 76 and 78, 80, each
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t he socket 56 corresponds to that between the guide holes 36 of the
positioning wall piece 72 and the center D of the posi tioning
wal | piece 72. Wth this structure, undesirable novenent of the
transferring nmeans 66, which occurs when the I1C 70 is nounted on the
socket 56, can be prevented, so that the2 & 70 can be precisely set on the
socket 56. Preferred enbodi nents of the present invention have been
descri bed above, but the present invention is not limted to the above

descr | bed eTbodiTent 3..13 FRALH 891 h90 5201850 ALLEES, RGP Ed o anC

scope of the inventi
CLAI MS lower side face of a packaged section of the IC 70.

15. The IC handler according to Claim 9 or 10,

further comprising:

transferring means capable of moving toward the IC
70, which has been positioned by the inner faces 74, 76 and
78, 80, with pushing said positioning wall piece 72
downward to hold the IC 70; and

second guide means 34 for defining positional
interrelationship between said transferring means 66 and
said positioning wall piece 72,

whereby the positional interrelationship between
sald transferring means 66 and said positioning wall piece
72 is corrected when said positioning wall piece 72 moves

close to said second guide means 34.

16. The IC handler according to Claim 11 or 12,

further comprising:

transferring means 66 capable of moving toward the
IC 70, which has been positioned by the inner faces 74, 76
and 78, 80, with pushingsaid positioning wall piece 72
downward to hold the IC 70; and

second guide means 34 for defining positional
interrelationship between said transferring means 66 and
said positioning wall piece 72,

whereby the positional interrelationship between

said transferring means 66 and said positioning wall piece

72 is corrected when said positioning wall piece 72 moves

G ) T



1. . A met hod for positioning an |1 C 70, in a device includfhgfm"”'

a rectangul ar table 68 wherein the I1C 70 i s nounted on an upper face

t her eof ; a positioning wall piece 72 enclosing said table 68,

said positioning wall piece 72 having two pairs of inner faces 74, 76
and 78; 80, each pair of which are faced dach other, |ower portions

of each pair of the inner faces 74, 76 and 78, 80 being formed into
vertical faces Sééand gutually separated with a di stance correspondi ng
to outernost edgésC6f theshCd78econd o) of each pair of the

i nner faces 74, 76 and 78, 80 beiﬁgﬁg%?ﬂgéé?%P%éslope faces 84 whose

di stance is gradual |y made | onger upward; and a positioning
mechani sm 64 having an el asti c nenber 20 for elastically supporting said
positioning wall piece 72 so as to vertically nove the sanme with respect
to the upper face of said table 68, said nethod conprising the
steps of: pushi ng said positioning wall piece 72 downward

against the elasticity of said elastic nmenber 20 by pushing means, which
is |ocated above said positioning nechanism 64, so as to correspond the
upper face of said table 68 to

I
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the upper portions of the inner faces 74, 76 and 78, 80 when the IC 70 is
mounted on said table 68; and noving said positioning wall piece 72
upwar d by the el asticity of said elastic nenber 20 after the IC 70 is

21 nount ed on the upper face of said table 68 so as to correct !
hori zontal deviation of the 1C 70 by the &l®pe faces 84 and to position
t he~sane by the vertical faces 82. 2. The met hod according to Caim
1, wherein said device further includes neans GOMLor _ cpgveylng
the IC 70 onto the upper face of qg erein sa
conveyi ng nmeans 60 pushes said %%qgrfq%ﬁ% ’Qall pi ece 72 downward

agai nst the elasticity of said elastic nmenber 20 when said conveying
means 60, which is holding the IC 70,is noved, downward, toward said
tabl e 68, and WhedEIHOD @R ROSSITrioNTiNeg awalzl, cpi agp 72 is noved

upwar d by the elasticity of said elastic menber 20 Wth upward
IC HANDLER UTILIZING SAID METHOD

An object of the present invention is to provide a method
of positioning ICs and an IC handler 50 utilizing said method
in which a vertical mechanism 60 is not provided in a
positioning mechanism 10. In the IC handler 50, a positioning
wall piece enclose a table 68, it has two pairs of inner faces,
each pair of which are faced each other, lower portions S of
each pair are formed into vertical faces 82 and mutually
separated with a distance corresponding to outermost edges of
the IC 70, upper portions T of each péir are formed into slope
faces 84 whose distance is gradually made longer upward. An
elastic member 20 elastically supports the positioning wall
piece 72, which is capable of moving vertically. The vertical
mechanism 60 is located above the positioning mechanism 10 and
pushes the positioning wall piece 72 downward so as to
correspond the upper face of the table 68 to the upper
pertions T when the IC 70 is mounted on the table 68, and
allows to move the positioning wall piece 72 upward so as to
correct a horizontal deviation of the IC 70 by the slope faces
84 and to position the same by the vertical faces 82 after the
IC 70 is mounted on the table 68.



nmovenent of said conveying neans 60 after the IC 70 is mount ed on the

upper face of said table 68. 3. The met hod according to Caim1l,
wherein said table 68 has an air path 26 whose one end is opened in the
upper face, and wherein conpressed air is blown off fromthe air
path. 26 toward a rear face of the 1C 70 when said positioning wal |
pireee 72 is noved upward to position the I C 70. 4, The et hod
according to Caim 2, wherein said table 68 has an air path 26
whose one end IS opened in the upper face, and wherein
conpressed air is blown off fromthe air path 26 toward a rear face of
the 1C 70 when sai d positioning . - 2 2
wal | piece 72 is noved upmard to position the I C 70. 5. The net hod
according to Caim1l or 2, wherein said device further includes
first guide . s 32, which are.respecTi y pr6Uided at |ower ends of
t he | ower porthaggb he two pairs of the il faceﬁ 74, zp and 78,
80, each flrst ans 32 has a slop f?c
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30 corresponding to a | ower side face of a packaged section of the IC
70.- 6. The met hod according to Caim3 or 4, wherein said
device further includes first guide means 32, which are respectively
provided at |ower ends of the | ower portions of the two pairs of the
inner. faces 74, 76 and 78, 80, each first guide neans 32 has a sl ope
face” 30 corresponding to a |lower side face of a packaged section of
the I'C 70. 7. The nethod according to Jdaim1l or 2,

wherein said device further includes: transferring neans 66
capabl e of noving toward the IC 70, which has been positioned by the
inner faces 74, - -76 and 78, 80, with pushlng sai.d positioning wall piece
72 downward to hold the 1C 70; and" second gui'de nmeans 34
for defining positional interrelationship between said transferring neans
66 and said positioning wall piece-72, . . wher eby the .
positional interrelationship bet ween said transferring neans 66 and said
positioning 2 3 wal | piece 72 is

corrected when sarflzgfiﬁgoning wal | piece
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72 noves close to said second guide neans 34. 8. The net hod
according to daim3 or 4, wherein said device further includes:
transferring neans 66 capabl e of noving toward the IC 70, which has
been positioned by the inner faces 74, 76 and 78, 80, with pushing said
positioning wall piece 72 downward to hold the IC 70; and

secorid gui de neans 34 for defining positional interrel ati onship between
said transferring nmeans 66 and said positioning wall piece 72,

whereby the positional interrelationship bet ween said transferring
means 66 and said positioning wal | piece 72 is corrected when said

posi tioning wall piece 72 nmoves close to said second gui de neans 34.

9. An | C handl er conprising a positioning nechani sm 64, whi ch

i ncl udes: a rectangul ar table 68 wherein the I1C 70 i s nounted on
an upper face thereof; and . a positioning wall piece 72 enclosing
said table 68, p tlonlng wal | piece 72 having two pairs of- inner
faces 74, 76 and ,Lé§ (?3 each pair of are fgged each other, |ower
portions of each pair’” Of the inner 78, 80 being

formed into vertical faces 82 and nutually sép ed with a di stance
correspondi ng to outernost edges of th : upper portlonﬁ)of each
pair of the inner faces 74, 76 and ‘ WW1 }g;
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2 4 . f 78, 80 being forned into slope faces 84 whose di stance is

gradual |y made | onger upward, characterized in, t hat
sai d positioning nmechani sm 64 has an el astic menber 20 for elastically
supporiting said positioning wall piece 72 so as to vertically nove the
sane Wth respect to t he upper face of said table 68, that a
vertical nmechanism which is | ocated above sai d positioning nechani sm
64, pushes said positioning wall pi-ece 72 downward agai nst the
el asticity of said elastic menber 20 so as to correspond the upper face
of -said table 68 to the upper portions of the inner faces 74, 76 and
78, 80 when the I1C 70 is nmount-ed.on said table 68, and t hat
said vertical mechanismallows to nove said - positioning wall piece 72
upward. by the elastlFr? ai.d el astic nmenber 20 after the I1C 70 is’
nmount ed on the upper {E?f e of said table 68 so as to correct a
hori zont al devi ation of the IC 70 by the sl ope faces 84 and to -
position the sane by the vertical faces 8% 1o The | C handl er
according to Claim9, . wherein s irtical mechani smis neans
for conveying the 1C 70 onto the uppel i &fd table7%8,
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wherein said conveyi ng nmeans 60 pushes said positioning wall piece 72

‘downwar d agai nst the el asticity of said elastic nenber 20 when said
conveyi ng neans 60, which is holding the IC 70, is noved, downward,
toward said table 68, and wherein said positioning wall piece 72
is noved upward 25 by the
elasticity of said elastic nmenber 20 with upward novenent of said
conveying neans 60 after the 1C 70 is nount ed on the upper face of said
tabl e 68. 11. The 1 C handl er according to C aim9, wher ein
said table 68 has an air path 26 whose one end is opened in the upper
face, and mhereln conpressed air is blown off -fromthe air path

26 toward aﬁ@’s f%he IC 70 when said posi ti oni ng wal | piece 72
is moved up itiogn the 1C 70. 12. ghe 1 C handl er according
to daim1l0, . wheriei n saBé table 68 has an qir _pa 6 whese one
end i's opened in tlg essed air is
bl own off fromthe air | C 70 when
sai d positioning W4 n the 1C 70.
13. The |1 C handl € further

conprising first guide rovi ded at

| ower ends of the | ower 014 ) i nner faces
74, 76 and 78, 80, each ,J op=r fedHS R 88 > face 30
corresponding to %
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a-Iomér side face of a packaged section of the I C 70. 14. The IC

handl er according to Claim1l or 12, further conprising first
gui.de nmeans 32, which are respectively provided at |ower ends of the
| ower portions of the two pairs of the inner faces 74, 76 and 78, 80,
each 2 6 first guide neans 32
has~a sl ope face corresponding to a | oner side face of a packaged
section of the IC 70. 15. The I C handler according to Caim9 or 10,
further conpri sing: transferring neans capabl e of noving toward
the IC 70, which has been positioned by the inner faces 74, 76 and
78, 80, with pushing said positioning wall piece 72 . downward to hold. .
the IC 70; and second gui de neans 34 for defining positiona
interrelationship between said transferring neans 66 and sai d
positioni.ng wall piece 72, : wher eby the positiona
interrel ati onshi p between said transferri means 66 and said
positioning wall e |1 66
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72 is corrected when said positioning wall piece 72 noves close to

sai-d second gui de neans 34. 16. The 1 C handl er according to Claim
11 or 12, further conpri sing: transferring nmeans 66
capabl e of noving toward the | C 70, which has been positioned by the
inner faces 74, 76 and 78, 80, with pushingsaid positioning wall piece
727 downward to hold the IC 70; and second gui de neans 34 for
defini ng positional interrel ationship between said transferring neans
66 and said positioning wall piece 72, wher eby the
positional interrelationship between said transferring means 66 and
said positioning-wall piece 72 is corrected mhen.sajgbpositioning

wal | piece 72 2 75¢close to said
second gui de nggn§i§4f122 }// . _

62 66 &0
g . . . |
‘ T

x{ 1 —!’r—-—__m-:l 52
x 5@/\& L/Sé }l /64(10) t /

{

R CONTAINER SOCKET POSITION- CONTAINER z
ING
FOR - FOR
I.C. CHECKER
SORT MECHANISM SUPPLY
{
] \ !
54

82 H 58 82
FIG 14 e

74 84 84 76 72
NS 7
90

g
98

82



