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DEVI CE FOR TOADI NG UNLOADI NG MODULAR | C TQ' FROM SOCKET | N
sMODUBAR | C HANDLER BACKGROUND OF THE
| NVENTI ON : Field of the Invention 5 The present

< invention relates to a nodular 1C, and nore particularly, to a device for
| oadi ng/ unl oading a nodular 1C to/froma socket in a nodular |IC handl er
which facilitates an automatic, quick, and accurate
| oadi ng/ unl oadi ng of a nodular |IC td-be tested to/froma socket.

L DEVICE FOR LOADING/UNLOADING
NMOBULAR IC TO/FROM SOCKET IN MODULAR IC HANDLER

BACKGROUND OF THE INVENTION

Field mf the Invention

5 The present invention relates to a modular IC, and more particularly, te a device for
loading/unloading a modular IC to/from a socke: in a modular IC handler which facilitates an

automéﬁc, quick, and accurate loading/unloading of a modular IC to be tested to/from a socket.

Backefotind of the Related Art

“The modular IC 1 is a unit circuit having a substrate 2 with a pluralitv of IC's and

10 compotisits 3 soldered on one or both sides thereof for mounting on a main board to extend a
capacity or a function. Asthe modular IC 1 has a higher price than pieces of individual completed

1C's, IC makers develop the modular IC‘;s a major product. Since a reliability of the modular IC

is impotftant as much as the price of the modular IC expensive, only products determined good
through’strict quality control are forwarded and products determined not.good are repaired or

15 abandoned. Since tﬁere has been no device which automatically loads a completed modular IC
1 into a’Sacket, conducts a test, automatically classifies the modular IC according to a result of

the test, anid unloading the modular IC into a cassette, a working efficiency of the modular IC test

is low afid has a low productivity due to monotonous work because a worker should pick up the
modu—[ar:"I;C's to be tested from a cassette one by one and load into a socket, conducts a test,

20 classifies according to a result of the test, and place into an unloading test. Accordingly, the

applicant filed Korean Patents in application Nos. 96-11590 and 96-11591 and Korea Utility

o



Background of the Related Art The nodular 1IC 1 is a unit
ci'rcui ff having a substrate 2 with a plurality of 1Cs and 10 conponent s
3 sol dered on one or both sides thereof for nmounting on a main board to
extend a capacity or a function. As the nodular 1C 1 has a higher
price than pieces of individual conpleted IC s, 1C nmakers devel op
the nodular 1C as a najor product. Since areliability of the nodular IC
is inmportant as nuch as the price of -2he nodul ar | C expensive, only
products determ ned good through strict quality control are
forwarded and products determ ned not good are repaired or 15

abandoned. Since there has been no device which automatically | oads a

conpl eted nodular 1C 1 into a socket, conducts a test,
automatically classifies the nodular |1C according to a result of

the test, and unloading the nodular ICinto a cassette, a working
efficiency of Mudel mpdplicaiion NG 466310, on handlers whighgholdpweaanmitted awdidar IGplaced in a
productivity due to nonotonous work because a worker should pick up the
modul ar | C s t easistie begead of poiek-ap cusnsetutanaiepdly bppdsonie 2asedket. canfiupta e desh
socket, conducts a test, _ 20 classifies according to a result of the
test, and pl aceutppiticallyplassfipscadiingdsties fn eompewpsaiafgiopdiogtha result of the test. app| j cant

filed Korean Patents in application Nos. 96-11590 and _96-11591 and Korea
Uility Fig. 2 1llustrates a plan view of a modular IC handler shown in Patent application No. 96-

5 11590 filed by the applicant, and Fig. 3 illustrates a section across line A-A in Fig. 2.

Referring to Figs. 2 and 3, there is one pair of sliders on a base 4 adapted to move closer
or away and a printed circuit board 7 having a plurality of oppositely fixed contact pins 6 on the
slider. The sliders are provided as many as the modular IC's | to be tested. And, there are a cam
plate 8 having a plurality of inwardly sloped cam slots 8a fitted movably along a straight line on

10 each side of the slider, and there are bearings 9 at both ends of the slider for insertion into the cam
slots 8a in the cam plate. Therefore, the modular IC can be loaded when the modular IC 1 is
picked up by means of a pick up means, brought right over the slider 5, and lowered to position
the modular IC between the sliders in a state the cam plate is moved backward with the one pair
of sliders moved away and the guider 10 moved backward, i.e., in an initial state. After the

15 modular IC 1 is loaded between the sliders 5, the holding of the pick up means is released, and
the pick up means is elevated, the guiders 10 are moved forward to support the modular IC 1 by
both sides thereof, and each of the cam plates 8 is moved forward. When the cam plates 8
advance inwardly, the sliders S spaced apart move closer because bearings 9 fixed to the sliders
5 are inserted in the cam slots 8a. Consequently, the printed circuit board 7 fixed to the sliders

20 5 moves toward the modular IC 1 to bring the cofitact pins 6 into contact with a pattern la of the
modular IC making electrically conductive between them, thereby facilitating a test. Upon
completion of a test of the modular IC by the aforementioned operation, in a reverse order of the

aforementioned operation, the pick up means is lowered, and the test completed modular IC 1 is



- 2- Model in application No. 96-8320, on handlers which

kol ds*a conpl eted nodular 1C placed in a cassette by neans of a
pi ck-up nmeans, automatically |loads into a socket, conducts a test,
automatically classifies and unloads into an enpty cassette according to a

result of the test. Fig. 2 illustrates a plan view of a
nmodul ar |1 C handl er shown in Patent application No. 96- 5 11590 filed

by the applicant, and Fig. 3 illustrates a section across line A-Ain Fig.
Referring to Figs. 2 and 3, there is one pair of

sllders on a base 4 adapted to nove cl oser or away and a printed

circuit board 7 having a plurality of oppositely fixed contact pins 6 on

t he slider. The sliders are provided as nany as the nmodular ICs 1

to be tested. And, there are a cam plate 8 having a plurality of

i nwar dly sl opeigadedfions besyesn 88 e fed movably al ong a straight Iine on 10

each side of the slider, and there are bearlnqs 9 at both ends of the
slider for inserti qyﬁv?rnfh@uﬁlh@e Aloppmentioned related aft device is advantageous in that a

completed modular IC can be automatically loaded, tested, and classified into good or defective
products according to a result of the test, the related art device has a problem in that an hourly
5 productivity of the expensive handler is low because a cycle time of moving closer and away of
the sliders 5 to which the printed circuit board fixed by moving the cam plates 8 forward and
backward directions by means of a cylinder required for bringing the pattern la of the modular

IC to the pins 6 to make them electrically conductive takes long.
And, even though frequent replacement of broken pins 6 is required, which pins 6 are fixed
10 to the printed circuit board 7 and brought into contact with the pattern 1a of the modular IC, but
is vulnerable to breakage as they are very weak, the replacement of the pins 6 is not fast because

the sliders 5 should be separated from the base 4 beforehand.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a device for loading/unloading a modular
15 1C to/from a socket in a modular IC handler that substantially obviates one or more of the
problems due to limitations and disadvantages of the related art.
An object of the present invention is to provide a device for loading/unloading a modular
IC to/from a socket in a modular IC handler, which can minimize a time required for
loading/unloading a modular IC,
20 Additional features and advantages of the invention will be set forth in the description
which follows, and in part will be apparent from the description, or may be learned by practice of
the invention. The objectives and other advantages of the invention will be realized and attained

by the structure particularly pointed out in the written description and claims hereof as well as the



slots 8a in the camplate. Therefore, the nodular |1C can be | oaded when the
modular 1C 1 is pi cked up by neans of a pick up neans, brought

ri ght over the slider 5 and | owered to position the nodular 1C
between the sliders in a state the camplate is noved backward with the one
pair of sliders noved away and the guider 10 noved backward,

i.e., inaninitial state. After the 15 nodular 1C 1 is | oaded between
the sliders 5, the holding of the pick up nmeans is rel eased, and

the pick up neans is elevated, the guiders 10 are noved forward to support
the nmodular IC 1 by both sides thereof, and each of the cam
plates 8 is noved forward. When the cam plates 8 advance
inwardly, the sliders 5 spaced apart nove cl oser because bearings 9 fixed
to the indersammmmddmwm§§ are inserted in the camslots 8a. Consequently,

the printed circuit board 7 fixed to the sliders 20 5 nmoves toward
the nodular I'C 1 torddchig cfefi@nd @itk @ hntddedb8d @ adcBlathc OO BESurpbhd R i@ ple@ht €rn 1a
of the nodul ar 1 C naking electrically conductive between them

thereby facilitigfehtldg 8 ehifed addbRdhdly described, the deGiedTR} BidiunRbdid 4 @&hlOfc t he
nodul ar 1 C by the aforenenti oned operation, in a reverse order of the

af orement i oned g@emakdcRin alndEulPHIC Kandlr iNAARABS: Yast pla@VWid@thmouaRdatlopsiteatits
conpleted nodular IC 1 is
b of'the base plate for moving in forward or backward, at least one socket base between the sliders,
a socket fixed to each of the socket bases for inserting a modular IC thereto, 2 pusher each fitted
to the slider to move in up and down directions for inserting the modular IC transported thereto
by a known pick up means into the socket, and a take out means for taking out the modular IC
inserted in the socket.
10 It is to be understood that both the foregoing general description and the following
detailed description are exemplary and explanatory and are intended to provide further explanation

of the invention as claimed.

* BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to provide a further understanding of the
15 invention and are incorporated in and constitute a part of this specification, llustrate embodiments
of the invention and together with the description serve to explain the principles of the invention:
In the drawings:
Fig. 1 illustrates a front view of a related art modular IC,
Fig. 2 illustrates a plan view of a related art modular IC handler;
20 Fig. 3 illustrates a section across line A-A in Fig. 2;
Fig. 4 illustrates a perspective view of key parts of a device for loading/unloading a
modular IC to/from a socket in accordance with a preferred embodiment of the present invention;

Figs. Sa ~ Se illustrate sections for explaining the operation of the device of the present



- 3- A unl oaded from between the sliders 5.
However, though the aforenentioned related art device is advantageous in

that a conpl eted nodular 1 C can be automatically | oaded, tested,
and classified into good or defective products according to a
result of the test, the related art device has a problemin that an hourly
5 productivity of the expensive handler is | ow because a cycle tine of
novi ng cl oser and away of thé-sliders 5 to which the printed
circuit board fixed by noving the camplates 8 forward and backwar d

directions by nmeans of a cylinder required for bringing the pattern la of

t he nodul ar

ICto the pins 6 to nake themelectrically conductive

t akes | ong. invention, wherein, And, even though frequent replacenent of broken
pins 6 is required, which pins 6 are fixed 10 to the printed circuit
board 7 and br oughtig. aii@straesina@tiariC tolde tekted Herlby £pick ubanemis adrigm ov@dsdcRd; | C, but
is vulnerable to breakage as they are very weak, the replacenent of the
pins 6 is not fastripesdlisates a modular IC dldeed @1a sdekeshya phopineinhe separated from
t he base 4 beforehand.

Fig. Scillustrates re-positioning of a modular IC by advancing an aligner,

(¥4

34 illustrates testing of a modular IC after loading the modular IC in a socket by

lowering a pusher, and

Fig. Se illustrates a state a take out lever takes out a modular IC loaded in a socket in a

state the pick up means is lowered; and,

Fig. 6 itlustrates a section of a socket applied to the device of the present invention,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Reference will now be made in detail to the preferred embodiments of the present

15

20

invention, examples of which are illustrated in the accompanying drawings. Fig. 4 illustrates a
perspective view of key parts of a device for loading/unloading a modular IC to/from a socket in
accordance with a preferred embodiment of the present invention, Figs. 5a ~ 5S¢ illustrate sections
for explaining the operation of the device of the present invention, and Fig. 6 illustrates a section
of a socket applied to the device of the present invention.

In the device for [oading/unloading a modular IC to/from a socket in accordance with a
preferred embodiment of the present invention, there is a slider 12 on both sides of a base platel1
adapted to be movable forward or backward, so that the sliders 13 move on a straight line guided
by an LM guide 15 as a main cylinder 13 fixed to a bottom of the base plate 11 and connected to
the sliders 13 by a pin 14 is driven. There is at least one socket base 16 as shown in Fig. 6
between the opposite sliders 12 moving forward and backward on a straight line to which a socket

17 is fixed, for inserting a modular IC 1 to be tested. There is a terminal 18 of an “E" form in the



SUMVARY OF THE | NVENTI ON Accordi ngly, the present
Invention is directed to a device for |oadi ng/unl oading a nodul ar
-to/froma socket in a nodular |1C handler that substantially obviates one or
probl enms due to limtations and di sadvantages of the

An object of the present invention is to

‘ nore of the
related art.

15 I C

provi de a device for |oadi ng/unloading a nodul ar ICto/froma
socket in a nodular |IC handler, which-can nmnimze a tinme required for

| oadi ng/ unl oadi ng a nodular IC. 20 Addi tional features and
advant ages of the invention will be set forth in the description

which follows, and in part will be apparent fromthe description, or nay be
| earned by practice of the invention. The objectives and ot her

advant ages of sockee 17 inwetal fooke paitérh and eupperddiby eidceasfaatatat rbbee r close electrical

structure particularly pointed out

her eof as wel| tonpestignifea pattern la of the modular IC when the modular IC is inserted into the terminal
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18. There is a pusher 25 fitted movable in up and down directions over the slider 12 for inserting
the modular IC transported by a known pick up means 20 and placed on the socket 17, and a
structure for the up and down direction movement will be explained in detail.

There are a forking cylinder 22 fixed to a bracket 23 over the slider 12 on a straight line

" to the socket 17 fitted between the sliders 12, a pusher bracket 24 fixed to a forking cylinder rod

223, and a pusher 25 at a fore end of the pusher bracket for inserting the modular IC 1 placed on
the socket 17 as the pusher 25 is lowered down following driving of the forking cylinder 22. The
pusher 25 at a fore end of the pusher bracket 24 is replaceably fastened with a fastening screw 26,
for replacing the pusher 25 according to a model of the modular IC intended to test because a
height of the modular IC inserted into the socket 17 for test is different depending on models.
And, there is guide means for a stable up and down movement of the pusher 25 following the
operation of the fork.ing cylinder22. As the guide means, though a downward extension portion
24a may be formed on the pusher bracket 24, which is coupled to the bracket 23 by means of
dovetail, the guide means adopted in the preferred embodiment of the present invention is an LM
guide 27. There is align means in the vicinity of each slider 12 moving forward and backward
following driving of the main cylinder 13 provided further for fixing a position of the modular IC
placed on each socket 17, again. The align means has one align cylinder 28 mounted on the base
plate 11, and an aligner 29 adapted to move forward and backward following a movement of the
align cylinder for fixing a position of the modular IC placed on the socket 17, again, The aligners
29 each fixed to the align cylinder 28 are provided as many as the sockets 17, for making

movement following a movement of one align cylinder 28. Though the align cylinder 28 is

by the

in the witten description and cl ai ns
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i nventi on,

appended draw ngs. To achi eve these and
ofher &dvantages and in accordance with the purpose of the present

as enbodi ed and broadly described, the device for

| oadi ng/ unl oading a nodular IC " “to/froma socket in a nodul
handl er i ncludes a base plate, sliders nmounted at opposite sides
the base plate for noving in forward or backward, at |east one socket base

bet ween the sliders,
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of

a socket fixed to each of the socket bases
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slider to nove in up and down directions for inserting the nodul ar

transported thereto

| C

by a known pick up neans into the socket, and
a take out means for taking out the nodular IC inserted in the
socket. 10 It is to be understood that both the foregoing
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the slider 12 has a cut-away portion 12a in a center portion of the skder 12 ina direction the slider
advances. Inthe meantime, there is take-out means on both sides ¢fthe socket 17 for taking out
the modular IC from the socket 17 upon completion of the test ¢f medular IC. The take out
means has one pair of take out cylinders 31 fixed to the base plae 11 and a take out lever 32
rotatably coupled to a rod 31a on the take out cylinder and having a fore end positioned in the
socket 17. It is preferable that a link 33 with a long slot 33a is hinge coupled to the rod 31a on
the take out cylinder 31 and one end of the take out lever 32 which is adapted to rotate centered
on the pin 34 fixed to the socket is inserted in the long slot, for preventing a bottom of the
modular IC from hitting the take-out lever 32 and being broken when the modular IC is inserted
in advance. A bearing 35 is fitted to the one end of the take out lever 32 to which one end of the
long slot 33a of the line 33 is inserted to dispose the bearing within the long slot 33a, for a smooth
transmission of a force from the take out cylinder 31 to the take out lever 32.

The operation of the device for loading/unloading a modular IC to/from a socket in a
modular IC handler will be explained.

Referring to Fig. Sa, when the pick up means 20 holds, and transports at least one modular
IC 1 intended to test to a position right over the socket 17 between the sliders 12, a control
means(not shown) stops the transportation of the pick up means. As the one pair of sliders 12
and the aligners 29 are set back to opposite sides in the state when the pick up means 20 holding
the modular IC 1 to be tested is right over the socket 17, the modular IC 1 can be loaded in the

socket 17. And, even if the rod 31a on the take out cylinder 31 is disposed at a top dead center,

acconpggé&qudramnngs,
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Under this state, as shown in Fig. 5b, the modular IC can be placed on the socket 17 when the
pick up means 20 is lowered and fingers 37 gripping the modular IC | by both sides thereof are
opened to release the modular IC. .’I‘he modular IC might sometimes be placed on top of the
socket 17, not horizontally, but tilted, due to defective positioning or foreign matters at an
entrance of the socket 17 coming from fabrication and assembiy errors of the pick up means and
the like. Ifthe modular IC placed on the socket 17 is pressed down as the pusher lowered down
under this state, i.e., the modular IC is not exactly placed on the socket 17, the modular IC pattern
la can not be brought into contact with the terminal 18 of the socket 17 and may be broken due
to pressure from the pusher. Therefore, in the device of the present invention, an operation for
re-positioning the modular IC is conducted after the modular IC 1 is placed on the socket 17
taking the problems into consideration. That s, the opposite align cylinders 28 are driven to move
the aligners 29 toward the modular IC 1 so that fore ends of the aligners 29 are inserted between
both sides of the modular IC, holding the modular IC at an exact position, the position of the
modular IC can be corrected as shown in Fig. 5¢ even if the modular IC 1 is placed on the socket
17 tilted. After the modular IC 1 is thus placed on the socket 17 exactly, the modular IC should
be loaded on the socket for making an electric connection to a tester, for conduction of test.
When the main cylinder 13 is operated to move the sliders 12 toward the socket 17 in a state the
modular IC 1 is placed on the socket 17, the rod 22a on the forking cylinder 22 is positioned at
a top dead point so that the pusher 25 causes no interference with the modular IC 1. Therefore,
when the sliders 12 move inwardly(toward the socket) as the main cylinder 13 connected to the
sliders 12 with a connection pin 14 is driven, a bottom surface of the fore end of each pusher 25

is brought to a position over a top of the modular IC. Even though the sliders 12 move inwardly,



i nventfon, wherein, Fig. Sa illustrates a nodular 1C to be
tested hel d by a pick up neans at right over a socket; Fig.
5b illustrates a nmodular |IC placed on a socket by a pick up neans, :
Fig. 5c illustrates re-positioning of a nodular |1C by advancing an ali gner

5 Fig. 5d illustrates testing of a nodular 1C after |oading
the nodular 1C in a socket by | onering a pusher, and

Fig. 5e illustrates a state a take o | ever takes out a nodular |IC | oaded
in a socket in a state the pick up neans is | owered; and,
Fig. 6 illustrates a section of a socket applied to the device of the
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5 surface of each of the pushers presses down an end of the modular IC. According to this, the
modular IC 1 placed on the socket 17 is completely loaded in the socket as shown in Fig. 5d such
that the pattern la on both sides of the substrate of the modular IC 1 is brought into close contact
with the terminal 18 elastically by the pieces natural rubber 19. Because the take out lever 32
rotated centered on the pin 34 along the long slot 332 in the link 33 by its own weight maintains

10 a horizontal position by an inserting force of the modular IC when the modular IC is loaded in the
socket 17 even if the rod 31a on the take out cylinder 31 is positioned at its top dead point,
breakage at both sides of the substrate of the modular IC 1 when the take out lever hits the
substrate during loading the modular IC can be prevented in advance. According to this
operation, the bearing is brought into contact with a top end ofthe long slot 33a. And, as a stable

15 lowering of the pusher bracket 24 can be made guided by the LM guide 27 in the aforementioned
operation, the pusher 25 can press down a center portion of the modular IC more accurately.
Since the modular IC's 1 loaded on the sockets 17 have different heights(800, 1000, 1200, 1500,
2000, and 2250mil and etc.,), the pusher 25 which loads the modular IC 1 to the socket 17 is also
selected to suit to the modular IC 1 to be tested for inserting a variety of modular IC’s into the

20 socket 17 for testing. After the modular IC is loaded on the socket 17 according to the
aforementioned operation, a performance of the modular IC is tested for a preset time period and
a result of the test is informed to a CPU while the pusher 25 keeps pushing down the modular IC

1. After completion of the test of the modular IC loaded on the socket 17 for a preset time



preferg ed enbodi nent of the present invention, there is a slider 12 on both

sides of a base platel | adapted to be novable forward or
backward, so that the sliders 13 nove on a straight |ine guided 20 by
an LM guide 15 as a main cylinder 13 fixed to a bottom of the base plate 11
and connected to the sliders 13 by a pin 14 is driven. There is
at | east one socket base 16 as shown in Fig. 6 bet ween the
opposite sliders 12 noving forward ah@ backward on a straight line to which
a socket 17 is fixed, for inserting a nodular IC 1 to be tested.
There is a termnal 18 of an "E'" formin the socket
17 in match to the pattern and supported by pieces of natural rubber, for

cl ose el ectrical connection to a pattern 1 a of the nodular | C when

the nmodular ICis inserted into the term na

period, opposite to the aforementioned operation, the torking cylinder 22 is driven, to lift the
pusher 25 which is pushing the modular IC [ up to its top dead point and the main cylinder 13 is
driven to open the sliders 12 to opposite sides. In the aforementioned operation, the align
cylinders are also driven to restore the plurality of aligners 29 into initial states. After the
S restoration of the pushers 25 and the aligners 29 into initial states, the pick up means 20 is
lowered from its top dead point down to its bottom dead point to standby for unloading the
modular IC 1 loaded on the socket 17. Under this state, as the take out cylinder 31 is driven to
pull down the hinge coupled rod 3 1a so that the take out lever 32 pressed down by the substrate
of the modular IC to be kept at a horizontal position is rotated centered on the pin 34, pushing
10 the modular IC 1 inserted in the socket 17 upward, a top of the modular IC is brought to a
position between the fingers 37 of the pick up means 20 positioned at its bottom dead point.
Then, the finger cylinder 36 is driven to move the spaced fingers 37 closer as shown in Fig. Se,
to unload the modular IC 1 pulled out from the socket 17 by the pick up means 20. After the
modular IC inserted in the socket 17 is unloaded by the take out cylinder 31, the take out cylinder

15 is driven again, to lift the rod 31a up to its top dead point, to wait for a new modular IC.
Though the explanation made up to now is on one cycle operation of one modular IC 17
test of loading on a socket 17, testing, unloading by the pick up means 20, it is apparent that the

operation can be made continuously as far as the completed modular ICs are in the tray.
The device for loading/unloading a modular IC to/from a socket in a modular IC handler

20 of the present invention has the following advantages over the related art device.

First, the direct insertion of a modular IC 1 between terminals 18 elastically supported by
pieces of natural rubber 19, testing, and unloading by the take out lever 32 allows to minimize a

cycle time, which facilitates an operation rate of the expensive equipment.



18. There is a pusher25 fitted novable in up and down directions over the
dlidef 12 for inserting the nodul ar 1 C transported by a known pick
up neans 20 and pl aced on the socket 17 and a S structure for the up
and down direction novenent will be explained in detail.

There are a forking cylinder 22 fixed to a bracket 23 over the slider 12 on

a straight line to the socket 17 fitted between the sliders 12, a
pusher bracket 24 fixed to a forkinrgleylinder rod 22a, and a
pusher 25 at a fore end of the pusher bracket for inserting the nodular IC
| placed on t he socket 17 as the pusher 25 is | owered down
followng driving of the forking cylinder 22. The 10 pusher 25 at a
fore end of the pusher bracket 24 is replaceably fastened with a fastening
screw 26, for replacing the pusher 25 according to a nodel of the

nmodul ar | C i nt end8etohd) sih@®%h edde@mdd SLth@terminal is longer fhad Yo tonikt fidiBOGDEW) iar 1 C
inserted into the socket 17 for test is different depending on nodel s.

And, there i sthgteathd aneaos infriahagamait aftheequipmand ndidwrednovenent of t he pusher
25 followi ng the operation ofthe forking cylinder 22. As the guide
means, though a d@wnarede-gosttienisd dnhepardifaoit in 1 loading 24 shermhigned®® dlowsted on t he
pusher bracket 24, which is coupled to the bracket 23 by neans of

dovet ai |, thepgendemegante adopr Edcaured bhécfpreflednegd agvibedi nent of the
present invention is an LM gui de 27. There is align neans in the
vicinity df each dtwidlexapaarenpoviiongskiledinie ot dipffarisagiodifcations and variationf gh| owi ng
driving of the main cylinder 13 provided further for fixing a position
of t he nodul ar b4 @ade in the devicefprlpadineyplordiiers aaselkelC W/fromggasst in FTreddiilgn neans
has one align cylinder 28 nounted on the bhase

handler of the present invention without departing from the spirit or scope of the invention. Thus,

it is intended that the present invention cover the modifications and variations of this invention

provided they come within the scope of the appended claims and their equivalents.



20, plate 11, and an aligner 29 adapted to nove forward and backward
follow ng a novenent of the align cylinder for fixing a position
of the nodul ar 1 C placed on the socket 17, again. The aligners 29
each fixed to the align cylinder 28 are provided as many as the sockets 17,
for maki ng novenent follow ng a novenent of one align cylinder
28. Though the align cylinder 28 is nmount ed on the
base plate 11 and adapted to neke fofMard and backward novenent according
to a noverment of the LM guide 30, the forward and backward movenment is not
interfered even though the LM guide 30 is fitted for guiding the
align cylinder 28 on the base plate 11 because . the slider 12 has a
cut-away portion 12a in a center portion of the slider 12 in a direction

t he slider What is Claimed is:

1. A device for loading/unloading a modular IC to/trom a socket in a modular IC handler
comprising:
a base plate;
3 sliders mounted at opposite sides of the base plate for moving in forward or backward:
at least one socket base between the sliders;
a socket fixed to each of the socket bases for inserting a modular IC thereto;
a pusher each fitted to the slider to move in up and down directions for inserting the
modular IC transported thereto by a known pick up means into the socket; and,

10 a take out means for taking out the modular IC inserted in the socket.
2. A device as claimed in claim 1, wherein the slider has a plurality of forking cylinders
fixed on an upper surface thereof and each of the forking cylinders has a rod fixed to a pusher
bracket to which the pusher is fixed, thereby the pusher is facilitated to move in up and down

directions following movements of the forking cylinder.

15 3. A device as claimed in claim 2, wherein the pusher is detachably fitted to the pusher

bracket for changing the pusher according to a height of the modular IC to be tested.

4. A device as claimed in claim 2, wherein the pusher bracket is adapted to be guided by

guide means in making up and down movements.

5. A device as claimed in claim 4, wherein the guide means is an LM guide fixed to the

T



5 advances In the neantime, there is take-out nmeans on both sides of
t'he socket 17 for t aki ng out the nodular I1C fromthe socket 17
upon conpletion of the test of nodular IC. The take out nmeans has
one pair of take out cylinders 31 fixed to the base plate 11 and a take out
| ever 32 rotatably coupled to a rod 31 a on the take out cylinder
and having a fore end positioned in the socket 17. It is
preferable that a link 33 with a | orgsslot 33a is hinge coupled to the rod
3la on 10 the take out cylinder 31 and one end of the take out |ever 32
which is adapted to rotate centered on the pin 34 fixed to the
socket is inserted in the long slot, for preventing a bottom of the

nodular 1C fromhitting the take-out |ever 32 and bei ng broken when the

modular 1Cis inserted in advance. A bearing 35 is fitted to the
one end of the take out lever 32 to which one end of the | ong sl ot
33a of the ligRe33 is inserted to dispose thebearing withinthe | ong sl ot
33a, for a snooth 15 transm ssion of a force fromthe take out cylinder
31 to the take out |ever 32. The operation of the device
for | oading/unloading a nodular 1C to/froma socket in a nmodul ar

| C handl er will bes. axpli@ianggdmed in claim 1, further comprisingRéifemeanndjspoeed Bergeenta, when
the pick up nmeans 20 holds, and transports at |east one nodul ar
| C | i nt ended sltderstfa s¢-pasiiomngrpasbitdnf the mgitlar & pleced breths sekeet 17 bet ween t he

sliders 12, a control 20 means(not shown) stops the transportation of
the pick up neans. As the one pair of sliders 12 and the aligners
29 are set back to opposite sides in the state when the pick up neans 20
hol di ng 7. A device as claimed in claim 6, wherein the align means includes;

5 an align cylinder on the base plate, and

an aligner adapted to move in forward and backward directions following movements of

the align cylinder for re-positioning the position of the modular IC placed on the socket.

8. A device as claimed in claim 1, wherein the take out means includes;
one pair of take out cylinders fixed to the base plate, and
10 a take out lever rotatably coupled to a rod on the take out cylinder and having a fore end

disposed in the socket.

9. A device as claimed in claim 8, wherein the rod on the take out cylinder is hinge
coupled to a link with a long slot to which one end of the take out lever is inserted for rotating

centered on a pin fixed to the socket.

15 10. A device as claimed in claim 9, wherein a bearing is fitted to one end of the take out

lever disposed in the long slot in the link.
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the nodular 1C 1 to be tested is right over the socket 17, the nodular 1C 1
can be | oaded in the socket 17. And, even if the rod 31 a on the
take out cylinder 31 is disposed at a top dead center, i

the take out lever 32 is rotated centered on the pin 34 by its own weight,

to stay at a lifted state. Under this state, as shown in Fig. 5b,
the nodul ar 1 C can be placed on the socket 17 when the pi ck up
means 20 is |lowered and fingers 37 grgpping the nodular 1C 1 by both sides
t hereof are opened to rel ease the nodular 1 C. The nodul ar |1 C m ght

soneti mes be placed on pEppICE ¥FdR LEBRDINGADUONDING not horizontal ly, but
tilted, due tuobefie® T TOYFROM SOCHET INOMODYRARRIEeHANRBLERN

entrance of the socket 17 coming fromfabrication and assenbly errors of
t he pick up neans and

ABSTRACT
Device for loading/unloading a modular IC to/from a socket in a modular IC handler
which facilitates an automatic, quick, and accurate loading ‘unloading of a modular IC to be tested

toffrom a socket, including a base plate, sliders mounted at opposite sides of the base plate for

(92)

moving in forward or backward, at least one socket base between the sliders, a socket fixed to
each of the socket bases for inserting a modular IC thereto, a pusher each fitted to the slider to
move in up and down directions for inserting the modular IC transported thereto by a known pick

up means into the socket, and a take out means for taking out the modular IC inserted in the

socket.
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the like. If the nodular IC placed 6n the socket 17 is pressed down as the

pusher | owered down under this state, i.e., the nodular 1Cis not
exactly placed on the socket 17, the nodular |IC pattern la can not
be brought into contact with the termnal 18 of the socket 17 and nay be
broken due 10 to pressure fromthe pusher. Therefore, in the device of
the present invention, an operation for re-positioning the nodul ar

IC is conducted after the nodular 1Q/iois placed on the socket 17

taking the problens into consideration. That is, the opposite align
cylinders 28 are driven to nove the aligners 29 toward the nodul ar
IC 1 so that fore ends of the aligners 29 are inserted between

both sides of the nodular 1C, holding the nodular I1C at an exact position,
the position of the 15 nmodul ar 1 C can be corrected as shown in Fig. 5c

even if the nodular IC 1 is placed on the socket 17 tilted. After
the nmodular IC 1 is thus placed on the socket 17 exactly, the nodular IC

shoul d be | oaded on the socket for making an el ectric connection
to a tester, for conduction of test. When the main cylinder 13 is

operated to nove the sliders 12 toward the socket 17 in a state the

nodular 1C 1 is placed on the socket 17, the rod 22a on the forking
cylinder 22 is positioned at 20 a top dead point so that the pusher 25
causes no interference with the nodular 1C 1. Therefore, when t he
sliders 12 nove inwardly(toward the socket) as the main cylinder 13
connected to the sliders 12 with a connection pin 14 is driven, a
bottom surface of the fore end of each pusher 25 is brought to a
position over a top of the nodular I C. Even though the sliders 12 nove

i nwar dl y,

FIG.
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- 9- the sliders 12 nake no interference with the aligners 29
as tHe cut away portion 12a is fornmed in a center portion of the
sliders. After sliders 12 are noved inwardly to position the fore ends of .
the pushers 25 over both side tops of the nodular 1C by driving the main
cylinder 13, the forking cylinders 22 are driven to | ower the
pushers 25 fromthe top dead point, so that the bottom surface of
each of the pushers presses down an/emd of the nodular 1 C. According to
this, the nmodular 1C | placed on the socket 17 is conpletely | oaded
in the socket as shown in Fig. 5d such that the pattern la on both
si des of the substrate of the nodular 1C 1 is brought into close contact

FIG.2

N 1
© Shle
eljlle] jolj\le
P J o~k o~
\ oL, Ol -0 AO
L NV r : !
: : H : : :
et ::-—zr,_! - _r‘,x-.-..-:;T g (AR ¥ £ Y -_/_}_ __‘: v >
© [Erilire 5 i
\_ L—x T S
L 1 i J'

Al



wi,th the termnal 18 elastically by the pieces natural rubber 19. Because
the take out |ever 32 rotated centered on the pin 34 along the | ong
slot 33a inthe link 33 by its own weight maintains 10 a hori zont al
position by an inserting force of the nodular IC when the nodular ICis

| oaded in the socket 17 even if the rod 3 la on the take out
cylinder 31 is positioned at its top dead point, breakage at both
sides of the substrate of the nodul aa/1bC 1 when the take out lever hits the
substrate during |oading the nodular 1C can be prevented in advance.
According to this operation, the bearing is brought into contact
with a top end ofthe long slot 33a. And, as a stable 15 | oneri ng of the
pusher bracket 24 can be nade guided by the LM guide 27 in the

af or ement i oned operation, the pusher 25 can press down a center
portion of the nodular IC nore accurately. Since the nmodular I1C s
1 | oaded on the sockets 17 have different hei ghts(800, 1000, 1200, 1500,
2000, and 2250m | and etc.,), the pusher 25 which |oads the nodular IC 1 to
t he socket 17 is also selected to suit to the nodular IC 1 to be
tested for inserting a variety of nmodular 1C s into the 20 socket 17
for testing. After the nodular 1Cis |oaded on the socket 17 according to

t he af orenenti oned operation, a performance of the nodular ICis
tested for a preset tinme period and aresult of the test is
informed to a CPU while the pusher 25 keeps pushing down the nodular IC

1. After conpletion of the test of the nodular 1C | oaded on the socket 17
for a preset tine

FIG. 3
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-30- ¢} period, opposite to the aforenentioned operation, the

torking cylinder 22 is driven, to lift the pusher 25 which is
pushing the nodular 1C 1 up to its top dead point and the nmain cylinder 13
S driven-to open the sliders 12 to opposite sides. In the

af orenenti oned operation, the align cylinders are also driven to

restore the plurality of aligners 29 into initial states. After the 5
restoration of the pushers 25 and thgialigners 29 into initial states, the

pick up neans 20 is | owered fromits top dead point down to its
bott om dead point to standby for unloading the nodul ar 1C

| oaded on the socket 17. Under this state, as the take out cylinder 31 is
driven to pull down the hinge coupled rod 3la so that the take

out |lever 32 pressed down by the substrate :
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of, the.nodular 1C to be kept at a horizontal position is rotated centered
on the pin 34, pushing 10 the nodular IC 1 inserted in the socket 17
upward, a top of the nodular 1Cis brought to a position between
the fingers 37 of the pick up neans 20 positioned at its bottom dead point.
Then, the finger cylinder 36 is driven to nove the spaced fingers 37 closer

as shown in Fig. be, to unload the nodular 1C 1 pulled out from

t he socket 17 by the pick up neans 2)yio0After the nodul ar 1C
inserted in the socket 17 is unloaded by the take out cylinder 31, the take
out cylinder 15 is driven again, to lift the rod 3 la up toits top
dead point, to wait for a new nodular IC Though t he

expl anation nade up to now is on one cycle operation of one nodular 1C 17
test of |oading on a socket 17, testing, unloading by the pick up neans 20,

it is apparent that the operation can be made continuously as
far as the conpleted nodular ICs are in the tray. The
devi ce for |oading/unloading a nodular IC to/froma socket in a nodular |IC
handl er 20 of the present invention has the foll ow ng advantages over
the related art device. . ~ First, the direct insertion of a
nmodul ar 1 C et ween term nal | astically supported by

pi eces of naturql rubbe and unl oadi ng by the take out |ever

32 allows to m niyii ze a

cle tinme, which facilitates an
operation rate of/t he expensi

ui pnent .

17

\P/—-
/’\./]6

,V—\../]

——

T
Q
O pmananin onps ————mamg—~-1Q
32
\33c1

29
(
N
=
3,
N
N
K]

/K

FIG.5A
26
L
28
/
4
A/
\
35

\/

240~
27<]
]\@3-f
/

L

2<o

22a

)

1l2'a| ||

i

/
o]

x\]

AN

/

N7,




Second;; since an endurance of the termnal is |onger than the contact

pi n(POGO Pin) in the related art, a loss in managenent of the

equi pnent_is mnimzed. Third, the re-positioning of the
nodular 1Cin the loading by the aligner 29 allows to pr event
damage to the nodul ar 1 C caused by defective |oading in advance. 5

It will be apparent to those skilled in the art that various nodifications
and vari ations can be made isviohe devi ce for | oading/unloading a
nmodul ar 1C to/froma socket in a nodular 1C handl er of the present
i nvention wthout departing fromthe spirit or scope of the invention.
Thus, it is intended that the present invention cover the

nodi fications and variations of this invention provi ded t hey cone
wi thin the scope of the appended clains and their equivalents.
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-12- ‘What is dainedis: 1. A device for
| oadi ng/ unl oading a nmodular IC to/froma socket in a nodul ar | C handl er

conpri si ng: a base pl ate; sl i ders nounted
at opposite sides of the base plate for noving in forward or backward:
at | east one socket base between the sliders; a socket

fixed to each of the socket bases for inserting a nodular |IC thereto;

a pusher each fitted to the slider tggove in up and down directions for
i nserting the
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modul ag | C transported thereto by a known pick up neans into the socket;
and, 10 a take out neans for taking out the nodular ICinserted
in the socket. 2. A device as claimed in claim1l1, wherein
the slider has a plurality of forking cylinders " fixed on an upper
surface thereof and each of the forking cylinders has a rod fixed to a
pusher bracket to which the pusher is fixed, thereby the pusher is
facilitated to nove in up and down sg/10 directions foll ow ng novenents
of the forking cylinder. 15 3. A device as clainmed in claim 2,
wherein the pusher is detachably fitted to the pusher bracket for
changi ng the pusher according to a height of the nodular 1C to be tested.

4. A device as clained in claim2, wherein the pusher bracket is adapted to
be gui ded by gui de neans in nakkpg up and down novenents.

5. A device as clainmed in claim4, erern the gubde neans is an LM gui de
fixed to the VT A )
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-13-

socket .

re-positioning a position of the nodul ar

‘slider.’

6. A device as clainmed in
cl’aim4, further conprising align neans di sposed between the
—~stidefs for

| C pl aced on the

7. A device as clained in claim®6, wherein the

align neans includes; 5

and

directions follow ng novenents of
re-positioning the position of the nodul ar

FIG. 5t
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an align cylinder on the base plate,

an aligner adapted to nove in forward and backward
the align cylinder for

9/10

| C pl aced on the socket.
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8. A deV|ce as clainmed in claim1l, wherein the take out neans incl udes;

ohne pair of take out cylinders fixed to the base plate, and 10

a take out lever rotatably coupled to a rod on the take out cyl i nder and
Having a fore end di sposed in the socket. 9. A
device as clainmed in claim@8, wherein the rod on the take out cylinder is

hi nge coupled to a link wwith a long slot to which one end of the
take out lever is inserted for rotajpng centered on a pin fixed to
t he socket. 15 10. A device.as clainmed in claim9, wherein a
bearing is fitted to one end of the take out | ever disposed in
the long slot in the |link.
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