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IC MOUNTING/DEMOUNTING SYSTEM 

AND A MOUNTING/DEMOUNTING HEAD THEREFOR 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The ... present invention relates to an IC 

mounting/demounting system for transferring an IC on a tray 

and mounting the IC on an IC socket on a socket board for a 

burn-in process or demounting the IC from the IC socket and 

transferring the IC on the tray. 

Description of the Related Art 

11~5 

Conventionally, a fabricated IC (IC package) passes 

through a burn-fn process turned on for a predetermined time 

at a high temperature of, for e~ample, 120 to 130C and · 

thereafter, undergoes an electrical operation test. 

In the burn-in process, an IC is mounted on each of a 

plurality of lC sockets arranged on a socket board, that is, 

the IC is electrically connected with the IC socket, and the 

socket board is set in a burn-in oven. Therefore, a process 

for transferring an IC to an IC socket on a socket board and 

mounting/demounting the IC on or from the IC socket is 

necessary before and after a burn-in process and an IC 

mounting/demounting system is used for the process. 

Figure 34 is a perspective view showing a conventional 

IC mounting/demounting system. · In Fig. 34, socket board 

(burn-in board) 1 on which a plurality of IC sockets (not 

illustrated) are mounted is transferred one by one from 

board magazine 3 by board transfer section 2. Tray housing 

section 5 in which a plurality of trays 4 are housed is set 

nearby board transfer section 2. A plurality of IC'~ (not 

·~·· ... ·, 
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i l lust rated) are mounted on each tray 4. 

IC's are transferred between socket board 1 and tray 4 

by robot body 6. Two mounting/demounting heads 7 for 

sucking and holding an IC are mounted on robot body 6. The 

interval between these two mounting/demounting heads 7 can 

be adjus'&ed in accordance with the pitch between IC sockets 

on socket board 1 and the pitch between IC's housed in tray 

4. Moreover; tray chuck 8 for transferring tray 4 is 

mounted on robot body 6. 

Next, operations will be described below. For example, 

to mount·IC's on tray 4 housed in tray housing section 5 on 

IC sockets on socket board 1, mounting/demounting heads 7 

are moved onto the IC on tray 4 by robot body 6 to suck two 

IC' s. Thereafter, mounting/demounting heads 7 a·re moved 

over the IC sockets on socket board 1 to mount IC on the IC 

sockets and cancel the suction. 

In this case, because an IC socket is provided with a 

cover for opening/closing the contacts, an IC is set to the 

IC socket by pressin·g the cover with the mounting/demounting 

head and thereby opening the contacts. Then, by moving the 

mounting/demounting head 7 upward, the pressure on the cover 

is released, the contacts are closed, and the IC is held by 

the IC socket. Moreover, an IC is positioned in 

mounting/demounting head 7 by correcting the shoulder 

portions of the IC by chucks (not illustrated) from four 

directions. 

Thus, IC's are mounted 

socket board 1 from tray 4. 

IC socket on socket board 

by two on the IC sockets on 

When an IC is mounted on every 

1 , the next socket board 1 is 

supplied by board transfer section 2. When all the !C's are 
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removed from tray 4, a new tray 4 is supplied by tray 

chucking section 8. 

As described above, a burn-in process is carried out 

after the socket board with IC's mounted on the IC sockets 

is placed in a burn-in oven (not illustrated) . After the 

burn-in p.Eocess, the IC's on IC sockets are transferred to 

tray 4 by reversing the above procedure. 

In the case of a conventional IC mounting/demounting 

system constituted as described above, it is necessary to 

position an IC with a chuck and press the covers of an IC 

socket by the socket holder (not illustrated) of a 

mounting/demounting head. However, because various sizes of 

IC sockets are ~sed corresponding to the IC to be mounted, 

it is necessary to store various mounting/demounting heads 

having a socket holder corresponding to each IC socket size 

and a chuck corresponding to an IC size and to replace the 

whole of mounting/demounting head unit whenever the type of 

IC and IC socket are changed. To perform the above 

mounting/demounting head replacement, operations of the 

system must be stopped for 15 to 20 min or more thereby 

lowering operation efficiency. Particularly, as the number 

of diversified low-volume products increases, the frequency 

of mounting/demounting head replacement increases and the 

time and labor required for the replacement greatly 

influence operation efficiency. 

There is a system for simultaneously transferring a lot 

of IC's by a robot having a plurality of mounting/demounting 

heads corresponding to only !C's and IC sockets of specific 

sizes .. However, the system is also unsuitable for the above 

diversified low-volume product manufacture because the whole 
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system must be stopped while the different size !C's and IC 

sockets are handled. 

SUMMARY OF THE INVENTION 

The present invention is made to solve the above 

problems ... and its object is to provide an IC 

mounting/demounting system for greatly improving the 

operation ef ~iciency by eliminating the mounting/demounting 

head replacement ti~e. 

An IC mounting/demounting system of the present 

' invention comprises a tray supply section for supplying a 

tray on which an IC is mounted, a board supply section for 

supplying a socket board having an IC socket for mounting an 

IC by pressing and displacing an IC socket moving section, a 

robot body for transferring the IC between the tray supplied 

to the tray supply section and the socket board supplied to 

the board supply section, and a mounting/demounting head 

having a plurality of socket pushers whose intervals can be 

adjusted to correspond to the size of the IC socket for 

pressing the IC-socket moving section and which is supported 

by the robot body to suck and hold the IC, and a control 

section for controlling operations of the robot body. 

Moreover, the mounting/demounting head of the IC 

mounting/demounting system of the present invention 

comprises an sucking section supported by a robot body to 

suck an IC and a pair of socket pushers which are set 

outside of the sucking section and '\:lhose interval can. be 

adjusted to press the IC-socket moving section when mounting 

or demounting the IC on or from the IC socket. 
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B RIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view showing an IC 

mounting/demounting system of embodiment 1 of the present 

invention; 

Figure 2 is a top view of the system in Fig. 1; 

Figure 3 is a perspective view showing the tray lifting 

unit in Fig. 1; 

Figure 4 is a perspective view showing a state in which 

the tray magazine in Fig. 3 is lifted; 

Figure 5 is a top view showing a socket board; 
~ 

Figure 6 is a top view showing an IC socket; 

Figure 7 is a sectional view of the IC socket in Fig. 7; 

Figure B is a top view showing a state in which the 

cover in Fig. 6 is pressed; 

Figure 9 is a sectional view of the cover in Fig. 8; 

Figure 10 is a top view showing the board reversing unit 

in Fig. 1 i 

Figure 11 is a perspective view of the board reversing 

unit in Fig. 10; 

Figure 12 is a perspective view showing a state in which 

the system in Fig. 10 is reversing the socket boards; 

Figure 13 is a front view showing the 

mounting/demounting head in Fig. 1; 

Figure 14 is a perspective view sh~wing a centering jig; 

Figure 15 is a flow chart showing the operating 

procedure when the IC mounting/demounting system in Fig. 1 

changes types of products; 

Figure 16 is a block diagram showing a state in which 
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t he centering jig in Fig. 13 is released; 

Figure 17 is a block diagram of an essential portion of 

Fig. 1 showing a state in which the mounting/demounting head 

is moved to a positioning member; 

Figure 18 i~ a block diagram of an essential portion of 

Fig. 17 .showing a state in which the mounting/demounting 

head is pressed against a positioning member; 

Figure 19 is a block diagram of an essential portion of 

Fig. 17 showing a state in which the mounting/demounting 

head is raised; 

Figure 20 is a block diagram of an essential portion of 

Fig. 17 showing a state in which the rr..)unting/demounting 

head is horizonially moved; 

Figure 21 is a block diagram of an essential portion of 

Fig. l7 showing a state in which the mounting/demounting 

head is separated from a positioning member; 

Figure 22 is a block diagram showing a state in which 

the mounting/demounting head in Fig. 21 is lowered onto a 

centering jig; 

Figure 23 is a block diagram showin~ a state in which 

mounting of the centering jig in Fig. 22 is completed; 

Figure 24 is a block diagram showing an essential 

portion of the mounting/demounting head of embodiment 2 of 

the present invention; 

Figure 25 is a block diagram showing an essential 

portion of the mounting/demounting head of embodiment 3 of 

the present invention; 

Figure 26 is a block diagram showing a state in which 

the mounting/demounting head in Fig. 25 is pressed against a 

positioning member; 
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Figure 27 is a block diagram of an essential portion of 

Fig. 26 showing a state in which the mounting/demounting 

head is moved horizontally; 

Figure 28 is a block diagram showing an essential 

portion of the mounting/demounting head of embodiment 4 of 

the preseat invention; 

Figure 29 .is a · block diagram showing an essential 

portion of the mounting/demounting head of embodiment 5 of 

the present invention; 

Figure 30 is a block diagram showing an essential 

portion of the mounting/demounting head of embodiment 6 of 

the present invention; 

Figure 31 is a block diagram showing an essential 

portion of the mounting/demounting head of embodiment 7 of 

the present invention; 

Figure 32 is a block diagram showing an essential 

portion of the mounting/demounting head of embodiment 8 of 

the present invention; 

Figure 33 is a block diagram showing an essential 
. 

portion of the mounting/demounting head of embodiment 9 of 

the present invention; and 

Figure 34 is a perspective view showing a conventional 

IC mounting/demounting system. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of ihe present invention are described below 

by referring to the accompanying drawings. 

Embodiment 1: 

Figure 1 is a perspective view showing the IC 

mounting/demounting system of embodiment 1 of the present 
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i n vent ion and Figure 2 is a top view of· the system in Fig. 

1. Tray lifting unit 12 for slowly lifting and supplying a 

plurality of set trays 4 is set on setting table 11. Each 

tray 4 is constituted so that a plurality of !C's (IC 

packages} 13 can be positioned and mounted. Tray table 14 

to which..otrays 4 on tray lifting unit 12 are transferred is 

provided. adjacently to one side of tray lifting unit 12. 

Tray table 14 has a rotatable tray receiver 15 for· 

supporting two trays 4. By rotating tray receiver 15 up to 

180, it is possible to mutually exchange the positions of 

two trays 4 on tray receiver 15. 

Empty tray housing section 16 for housing an· empty tray 

4 is provided adjacent to the other side of tray lifting 

unit 12. Tray 4 is transferred between tray 1 if ting unit 

12, tray table 14, and empty tray housing section 16 by tray 

transfer unit 17. Tray supply section 18 comprises tray 

lifting unit 12, tray table 14, empty tray housing/ section 

16, and tray transfer unit 17. 

Substrate housing unit 19 housing a plurality of socket 

boards (burn-in boards) so that they can be moved vertically 

is connected to a predetermined position of setting table 

11. Substrate reversing unit 20 serving as a board supply 

section is set on setting table 11. Substrate reversing 

unit 20 has a pair of rotary holders 21 rotatable about a 

shaft parallel with the upper side of setting table 11 and 

two board support tables 22 for supporting socket board 1 

·set between these rotary holders 21. By rotating rotary 

holders 21, the positions of two board support tables 22 can 

be mutually exchanged while keeping socket board 1 

horizontal. Socket board 1 is transferred between board 
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housing unit 19 and board reversing unit 20 by board 

transfer unit 23 set on setting table 11 as shown in Fig. 2 

(omitted in Fig. 1). 

Moreover, robot body 24 for transferring IC 13 between 

tray 4 on tray table 14 and socket board 1 on board 

reversing- unit 20 is set on setting table 11. 

Mounting/demounting head 25 for sucking and holding IC 13 is 

movably supported vertically by robot body 24. Moreover, 

positioning member 26 havlng a recess 26a and centering jig 

stocker -28 on which a plurality of centering jigs 27 are 

mounted are set in the moving range of mounting/demounting 

head 25 by robot body 24. Operation panel 30 is secured to 

transparent cover 29 set on setting table 11. A control 

section (not illustrated) having a sequence controller to 

control the ~hole operation of the system is housed in 

setting table 11 and-operation panel 30 is connected to the 

control section. 

Next, basic operations of the whole system will be 

described below. First, tray magazine 4A in which a 

plurality of trays 4 with IC's 13 mounted are stacked is set 

in tray lifting unit 12 and an empty tray magazine 4A is set 

in an empty tray housing unit 16. Moreover, board housing 

unit 19 housing a plurality of socket boards 1 are set at a 

predetermined position. 

Thereafter, operations are started by operating 

operation panel 30. In tray lifting unit 12, trays 4 in 

tray magazine 4A are slowly lifted and the top tray 4 is 

transferred to ·tray receiver 15 of tray table 14 by tray 

transfer unit 17. Substrates in board housing unit 19 are 

transferred onto board reversing unit 20. In the above 
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s tat e, · mounting/demounting head 25 is moved onto tray 4 on 

tray receiver 15 by robot body 24 and one IC 13 is sucked by 

mounting/demounting head 25. The sucked IC 13 is thereby 

positioned and held by mounting/demounting head 25. 

Thereafter, mounting/demounting head 25 holding IC 13 is 

moved oni;o socket board 1 

lowered onto IC socket 1A. 

mounted on IC socket lA. 

of board reversing unit 20 and 

Then, the transferred IC 13 is 

After the above operations are repeated and an IC 13 is 

mounted on every socket 1A on socket board 1, the positions 

of two socket boards 1 of board reversing unit 20 are 

· exchanged with each other and IC' s 

socket 1A on the next socket board 1. 

mounted on the next socket board 1, 

13 are mounted on IC 

While IC's are being 

the finished soclcet 

board 1 is housed in board housing unit 19 and a new socket 

board 1 is transferred onto empty board support table 22 and 

positioned. After operations for every socket board 1 in 

board housing unit 19 are completed, board housing unit 19 

is separated from setting table 11 and transferre.d to the 

next process. 

Moreover, when every IC 13 is removed from a tray 4 on 

tray receiver 15, tray receiver 15 is rotated up to 180 and 

IC's 13 are transferred from the next tray 4. While 

operations for the next tray 4 are performed, .empty tray 4 

on tray receiver 15 is transferred into tray magazine 4A of 

empty tray housing section 16 by tray transfer unit 17 and a 

new tray 4 is transferred to a waiting portion on tray 

receiver 15 from tray lifting unit 12. 

Because socket boards 1 are immediately replaced by 

board reversing unit 20 and trays 4 are immediately replaced 
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by tray table 14, there is no downtime of the system for 

then replacement to improve operation efficiency. 

The operations for ext~acting an IC 13 from IC socket lA 

on socket board 1 and returning it to tray 4 are performed 

by reversing the above procedure. 

Next,-each section of the IC mounting/demounting system 

in Fig. 1 will be described below in detail. Figure 3 is a 

perspective view showing tray lifting unit 12 in Fig. 1. 

Tray lifting unit 12 has a magazine holding cylinder 31 for 

holding tray magazine 4A set at a predetermined position, 

lifting table 32 for lifting tray 4 in tray magazine 4A, L­

type engaging member 33 movably set in lifting table 32 to 

engage with tray magazine 4A, and engaging member cylinder 

34 for rotating engaging member 33 up to 90'. 

In the case of the above tray lifting unit 12, as shown 

in Fig. 3, tray magazine 4A is held at a predetermined 

position by magazine holding cylinder 31 and lifting table 

32 is raised while engaging member 33 is closed, and thereby 

trays 4 stacked in tray magazine 4A are lifted one by one. 

Then, trays 4 are transferred to tray table 14 by tray 

transfer unit 17 in order starting with the top tray. 

After all the trays 4 in tray magazine 4A are 

transferred, lifting table 32 is once lowered to the lowest 

position, magazine holding cylinder 31 is released, and 

engaging member 33 is rotated up to 90. In the above state, 

by raising lifting table 32 rises, engaging member 33 

thereby engages with the bottom of tray magazine 4A and 

empty tray magazine 4A is lifted up to a predetermined 

height. 

Thus, by replacing tray magazines 4A while they are 
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1 if ted to a predetermined height, they can be prevented from 

colliding with other units and repl~cement is simplified. 

Figure 5 is a top view showing an example of a socket 

board 1. In Fig. 5, a plurality of IC sockets 1A are 

arranged on socket board 1 and wiring patterns (net 

illustrat@d) for electrifying these IC sockets 1A are formed 

on socket board 1. Moreover, connector 1B inserted into 

and electrically connected with a joint in a burn-in oven 

(not illustrated) is provided at one end of socket board 1. 

Figure 6 is a top view showing an example of an IC 

socket 1A, Figure 7 is a sectional view of IC socket 1A in 

Fig. 6, Figure 8 is a top view showing a state in which the 

cover in Fig. 6 ·is pressed, and Figure 9 is a sectional view 

of the cover in Fig. 8. A plurality of contact pins 36 

which can be elastically deformed are set on base 35 of IC 

socket 1A correspondingly to lead 13a of IC 13. 

Each contact pin 36 presses lead 13a from the top by its 

elasticity. Moreover, cover 37 serving as a moving section 

engaging with all contact pins 36 is set on base 35. 

Opening 37a for passing IC 13 is formed at the central 

portion of cover 37. 

In ·the case of the above type of IC socket 1A, cover 37 

is uniformly pressed by mounting/demounting head 25 (Fig. 1} 

when IC 13 is mounted or demounted. Every contact pin 36 is 

thereby elastically deformed and leads l3a are released as 

shown in Fig. 9. When the pressure of cover 37 is released, 

cover. 37 moves upward, contact pins 36 return to their 

original shape, and leads 13a are pressed by con.tact pins 

36. On this way, leads 13a are electrically connected with 

contact pins 36. 
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F i g u re 10 is a top view showing board reversing unit 20 

in Fig. 1, Figure 11 is a perspective view of unit 20 in 

Fig. 10, and Figure 12 is a· perspective view showing a state 

in which the system in Fig. 10 currently reverses a socket 

board. In these drawings, rotary hol~er 21 is rotated by 

driving m.etor 121 for exchanging the positions of two board 

suppo~t tables 22 with each other. In this case, two idler 

gears 123 engaging with fixed gear 122 fixed to the support 

portion of driving motor 121 move around fixed gear 122 

while rotating on their own axis. Horizontal holding gear 

124 secured to board support table 22 engages with these 

idler gears 123 and the number of teeth of the gear 124 is 

set so that socket board 1 on board support table 22 is kept 

horizontal. 

By using the above board reversing unit 20, it is 

possible to exchange positions of socket boards 1 by a 

simple structure while keeping socket boards 1 horizontal, 

·eliminate the downtime due to replacement of socket boards 

1, and improve the operation efficiency .. 

Next, the structure of mounting/demounting head 25 will 

be described below. Figure 13 is a front view showing the 

mounting/demounting head 25 in Fig. 1. In Fig. 13, a pair 

of socket pushers for pressing cover 37 of IC socket 1A, 

that is, first and second socket pushers 42 and 43 are set 

at the bottom end of head shaft 41 to be movably supported 

vertically by robot body 24 so that holders 42 and 43 can 

rotate about fulcrums 42a and 43a. First and second socket 

pushers 42 and 43 are provided with timing gears 42b and·43b 

which engage each other when holders 42 and 43 rotate. 

Moreover, first socket pusher 42 is provided with engagement 
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surf ace 42c on which fine grooves with a triangular cross 

section are continuously formed. 

First and second socket pushers 42 and 43 are pressed by 

spring 44 in the direction for the separating bottom ends of 

holders 42 and 43 from each other. Lever 45 is set to 

second soGket pushers 43 so as to be rotatable about fulcrum 

45a. Stopper 46 serving as an interval control member for 

controlling the rotation of first and second socket pusher 

42 and 43 in the opening direction is rotatably set to one 

end of lever 45. Moreover, stopper 46 is provided with 

e~gagement surface 46a engaging with engagement surf ace 42c 

of first socket pusher 42. Moreover, by rotating lever 45 

to adjust the position of stopper 46 in the longitudinal 

direction of first stopper holder 42, the interval between 

the bottom ends of first and second socket pushers 42 and 

43, that is, the opening degree between holders 42 and 43 

can be adjusted. The other end of lever 45 is provided with 

first rotatable roller 47A. Second lever 43 is provided 

with second rotatable roller 47B. 

A suction tube 48 serving as an sucking section 

extending in the axial direction of head shaft 41 is set 

between first and second socket pushers 42 and 43. The 

front end of suction tube 48 is provided with suction pad 

48a for sucking IC 31. Stationary table 49 is secured to a 

housing (not illustrated) fixed to head shaft 41 and 

centering jig 27 is set to stationary table 49. 

Figure 14 is a perspective view showing an example of 

· ce.ntering jig 27. Centering jig 27 is provided with two 

positioning pins 27a, which are positioned by inserting them 

into the positioning holes 49a formed on stationary table 
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49. 

The bottom of centering jig 27 is provided with recess 

27b having a tapered wall portion. The front end of suction 

tube 48 is inserted into hole 27c of centering jig 27 and 

the front end of suction pad 48a opens in recess 27b. 

Therefor&; IC 13 sucked by suction pad 48a is sucked into 

recess 27a and thereby, automatically centered by the 

tapered wall portion of recess 27b. Moreover, as shown in 

Fig. 1, various centering jigs 27 are put on centering-jig 

stocker 28 and they can be changed to correspond to the size 

of an IC 13. 

Stationary table 49 is provided with chuck 50 rotatable 

about fulcrum SOa and front end 50b of chuck 50 engages with 

engagement groove 27d of centering jig 27 to hold centering 

jig 27. Chuck 50 is pressed by spring 51 in the direction 

for engaging front end 50b of chuck 50 with engagement 

groove 27d. Chuck release roller 52 is rotatably set to the 

middie of. chuck 50. Moreover, air cylinder 53 for rotating 

chuck 50 against spring 51 by pressing chuck release roller 

52 is mounted on stationary table 49. 

In the case of the above described mounting/demounting 

head 25, IC 13 is positioned by centering jig 27 and sucked 

and held by suction pad 48a. Therefore, when IC 13 is taken 

out of tray 4, mounting/demounting head 25 is moved by robot 

body 24 and lowered at an accurate position and in an 

accurate direction to IC socket 1A. 

In this case, because the opening degree between first 

and second socket pushers 42 and 43 is previously adjusted, 

cover 37 of IC socket 1A is pressed by socket pushers 42 and 

43 and contact ~ins 36 are·elastically deformed as shown in 
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Fig. 9. In the above state, the suction of IC 13 is 

released and mounting/demounting head 25 is lifted to 

thereby restore contact pins 36 and set IC 13 to IC socket 

1A. IC 13 is removed from socket 1A by reversing this 

setting procedure. 

Next,~ operations of an IC mounting/demounting system 

when the type of IC 13 used is changed will be described 

below. Figure 15 is a flow chart showing the operating 

procedure when there is a type of product change in the IC 

mounting/demounting system in Fig. 1. First, an operator 
~ 

inputs a command for type-of-product change operation at 

operation panel 30 as well as the necessary information 

regarding such data as the type of IC, IC socket to be used, 

etc. The robot body 24 is thereby controlled to move the 

mounting/demounting head 25 to centering-jig stocker 28 

(step S1). The storage position of each centering jig 27 in 

centering-jig stocker 28 is previously· stored in the memory 

of the control section and mounting/demounting head 25 is 

accurately moved in accordance with the data for storage 

positions. 

Thereafter, air cylinder 53 of mounting/demounting head 

25 is operated to thereby rotate chuck 50 against spring 51 

and release front end 50b of chuck 50 from engagement groove 

27d of centering jig 27. In the above state, 

mounting/demounting head 25 is moved upward and, as shown in 

Fig. 16, positioning pin 27a is thereby removed from 

positioning hole 49a and centering jig 27 is released from 

mounting/demounting head 25. 

Then, as shown in Fig. 17, mounting/demounting head 25 

is moved to the side of positioning member 26 so that first 
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roller 47A faces recess 26a {step S3). The support 

structure of centering jig 27 is not illustrated in Figs. 17 

to 21. Thereafter, mounting/demounting head 25 is moved 

toward positioning member 26, first roller 47A is inserted 

into recess 26a, and second roller 47B is pressed against 

positioning member 26. As shown in Fig. 18, second socket 

pusher 43 is thereby closed against spring 44, first socket 

pusher 42 synchronizing with .holder 43 is also closed, 

engagement between engagement surface 42c and engagement 

surface 46a is released, and stopper 46 is separated from 

first socket pusher 42 (step S4). 

Thereafter, as shown in Fig. 19, mounting/demounting 

head 25 is mov~d upward and first roller 47A contacts the 

upside of recess 26a, that is, positioning surface 26b. 

When mounting/demounting ·head 

from the above state (step 

2 5 is . further 

SS) , lever 45 

moved upward 

is rotated 

counterclockwise. Because the moving distance of 

mouriting/demounting head 25 corresponding to the type of IC 

13 is previously stored in the control section, 

mounting/demounting head 25 is stopped at a set height. 

Thereafter, as shown in Fig. 20, mounting/demounting 

head 25 is moved horizontally in the direction away from 

positioning member 26 and thereby, first and second socket 

pushers 42 and 43 are rotated in the opening direction by 

the restoring force of spring .44, and stopper 46 is 

reconnected to first socket pusher 42 (step S6) . Then, 

mounting/demounting head 25 is further moved horizontally 

away from positioning member 26 as shown in Fig. 21 and the 

change of the degree of opening between first and second 

socket pushers 42 and 43, that is, the interval between the 



bottom ends of socket pushers 42 and 43 is thereby 

completed. 

In this case,· the degree of opening between first and 

second socket pushers 42 and 43 is adjusted in accordance 

with the position of stopper 46 to first socket pusher 42 

and the position of stopper 46 is adjusted · in accordance 

with the angle of lever 45. Moreover, the angle of lever 45 

is adjusted in accordance with the rising distance of 

mounting/demounting head 25 from posi tioninq surface 26b. 

Therefore, it is possible to obtain degree of opening 

corresponding to the type of IC 13 by inputting and storing 

the height when mounting/demounting head 25 rises in the 

control section for each type of IC 13. 

Therefore, when opening-degree change is completed, 

mounting/demounting head 25 is moved to centering-jig 

stocker 28 again (step S7) . In this case, 

mounting/demounting head 25 is accurately positioned just 

above the storage position on the stocker 28 of the 

centering-jig to be mounted next. Then, while chuck 50 is 

rotated by air cylinder 53 against spring 51 , 

mounting/demounting head 25 is lowered and positioning pin 

27a is inserted into positioning hole 49a as shown in Fig. 

22. 

Thereafter, as shown in Fig. 23, the urging by air 

cylinder 53 is canceled and thereafter, chuck 50 is rotated 

bi spring 51, front end SOb of chuck 50 engages with 

engagement groove 27d, and setting of centering jig 27 is 

completed (step SS) . The replacement of centering jigs 27 

and adjustment of the opening degree between socket pushers 

42 and 43 are thereby completed and mounting/demounting head 
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25 can mount or demount the selected type of IC 13. 

With the IC mounting/demounting system having the above 

mounting/demounting head 25, it is unnecessary to replace 

the whole mounting/demounting head 25 even when the type of 

IC is cha~ged. Therefore, it is possible to eliminate the 

replacement time needed for mounting/demounting head 25 to 

greatly improve the operation efficiency. 

Moreover, by storing· information for IC's and IC sockets 

in the control section, replacement of centering jigs 27 and 

adjustment of the opening degree between socket pushers 42 

and 43 are automatically performed to therefore further 

improve the operation efficiency .. 

Furthermore,· because the degree of opening between 

socket pushers 42 and 43 can be adjusted in accordance with 

the distance mounting/demounting head 25 moves from 

positioning member 26 with positioning surface 26b, it is 

possible to adjust the degree opening with greater accuracy. 

Furthermore, because locked centering jig 27 can be 

unlocked by rotating chuck 50 with air cylinder 53, it is 

possible to quickly mount or demount centering jig 27 in a 

small space. Furthermore, it is also possible to manually 

replace centering jigs 27 by omitting air cylinder 53 and 

manually rotating chuck 50. 

Also, the degree of opening can be 

because a pair of socket pushers 42 

synchronously with timing gea~s 42b and 43b. 

easily adjusted 

and 43 rotate 

Although, in the case of the above embod~ment, a burn-in 

process is shown, it is also possible to apply the system of 

the present invention to electrical operation tests to be 

performed before and after a burn-in process when it is 
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n e c es s a r y to mount or.demount an IC on or from an IC socket. 

Embodiment 2: 

In the case of the above embodiment, means for 

automatically adjusting the interval between socket pushers 

42 and 43 is shown. However, it is also possible to use 

means fo~ manually adjusting the interval. That is, as 

shown in Fig. 24, it is possible to manually adjust the 

position of stopper 46 by omitting the first roller and 

using a jig or the like. In this case, it is also possible 

to record the connective position of stopper 46 

corresponding to the type of IC on socket pusher 42. 

Embodiment 3: 

Figure 25 is a block diagram showing an essential 

portion of the mounting/demounting head of embodiment 3 of 

the present invention. In Fig. 25, timing gears 61 and 62 

to be engaged.With each other when~ pair of.socket pushers 

42 and 43 rotate are set to the top ends. of holders 42 and 

43. Ra~k 64 serving a.s an interval keeping member to be 

vertically moved by air cylinder 63 is pressed against 

timing gears 61 and 62. Other structures are almost the 

same as those of the above embodiment 1. 

In the case of the above mounting/demounting head, the 

interval between socket pushers 42 and 43 is kept' by rack 

64. Therefore, to change the interval, rack 64 is separated 

from timing gears 61 and 62 by air cylinder 63 and 

thereafter, as shown in Fig. 26, roller 478 is pressed 

~gainst positioning member 65 having a plane to close socket 

pushers 42 and 43 against spring 44. Thereafter, as shown 

in Fig. 27, the mounting/demounting head is moved up to a 

set value and when a proper opening degree is obtained, air 
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cylinder 63 is operated to lock timing gears 61 and 62. 

Even by using the above mounting/demounting head, it is 

possible to automatically adjust the interval between socket 

pushers 42 and 43 si~ilar to the case of embodiment 1 and 

thus, the operation efficiency is improved. 

Though the above embodiment uses rack 64 as an interval 

keeping_ member, it is also possible to use merely a 

frictional material as long as the material can stop 

rotation of timing gears 61 and 62 against spring 44 and 

thereby, the opening degree can be continuously adjusted. 
~ 

Embodiment 4: 

In the case of the above embodiment, rack 64 is moved by 

air cylinder 63~ However, as shown in Fig. 28, it is also 

possible to press rack 64 against timing gears 61 and 62 by 

pressing unit 66 having operation lever 66a. In this case, 

by changing positions ·of operation lever 66a, rack 64 is 

moved upward and timing gears 61 and 62 are unlocked. 

Moreover, the interval between socket pushers 42 and 43 is 

manually adjusted by a jig for adjusting the interval to R 

value corresponding to the type of product. 

Embodiment 5: 

Figure 29 is a block diagram showing an essential 

portion of the mounting/demounting head of embodiment 5 of 

the present invention. In Fig. 29, guide rail 71 extending 

in the horizontal direction is secured to the bottom end of 

head shaft 41. A pair of socket pushers, that is, first and 

·second socket pushers 72 and 73 are set to guide rail 71 in 

parallel to each other through guide member 74. These 

socket pushers 72 and 73 can be moved linearly along guide 

rail 71. Moreover, first socket pusher 72 is provided with 
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engagement surface 72a. 

Spring 75 is set between first and second socket pushers 

72 and 73 so that they are separated from each other. Gear 

76 rotatable about fulcrum 76a is mounted to a support 

portion (not illustrated) secured to head shaft 41. A pair 

of cam greoves 76b are symmetrically provided around fulcrum 

76a in gear 76. Engaging pins 77 secured to socket pushers 

72 and 73 slidably engage with cam grooves 76b respectively. 

Gear 76 is rotated by engaging the teeth on the outer 

periphery there of with teeth of positioning rack 78 and 

simultaneously moving the mounting/demounting head 

vertically. 

Linearly moving mechanism 76 of this embodiment 

comprises guide rail 71, guide members 74, gear 76, and 

engaging pins 77. Rodlike lever 79 is rotatably mounted to 

fulcrum 76a of gear 76, stopper 80 engaging with engagement 

surface 72a is rotatably mounted to one end of lever 79, and 

roller 81 is rotatably mounted to the other end of lever 79. 

In the case of the above mo~nting/demounting head, gear 

76 is rotated by engaging gear 76 with positioning rack 78 

to simultaneously change heights of the mounting/demounting 

head, socket pushers 72 and 73 are moved by inter locking 

with gear 76, and the degree of opening is adjusted. The 

degree of opening is locked by engaging stopper 80 with 

engagement surface 72a of first socket pusher 72. 

In the case of this embodiment, because the degree of 

opening between first and second socket pushers 72 and 73 is 

adjusted not by rotation but by linear motion, the position 

of the front ends of socket pushers 72 and 73 in relation to 

the front end of suction pad 48a in the height direction is 
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kept constant independent of the degree of opening. This 

also prevents the pressing force of suction pad 48a against 

an IC from changing. 

Embodiment 6: 

In the case of the above embodiment 5, the intet ;al 

between secket pushers 72 and 73 is automatically adjusted. 

However, it is also possible to manually adjust the interval 

by a jig or the like. In this case, it is possible to use 

the structure shown in Fig. 30 and manually rotate gear 76 

by manually releasing stopper 80. 
~ . 

Embodiment 7: 

Figure 31 is a block diagram showing an essential 

portion of the mounting/demounting head of embodiment 7 of 

the present invention. In Fig. 31, first and second socket 

pushers 72 and 73 are synchronously opened or closed by 

linkages 82. Moreover, socket pushers 72 and 73 are pressed 

by spring 83 through linkages 82 in· the open direction. 

Lever 84 is rotatably set to second stopper 73. Stopper 85 

engaging with engagement surface 72a is rotatably set to one 

end of lever 84 and first roller 86 is rotatably set to the 

other end of lever 84. Furthermore, second roller 87 is set 

to second socket pusher 73. Linearly moving mechanism 88 of 

this embodiment comprises guide rail 7i, guide members 74, 

and linkages 82. 

In the case of the abov2 mounting/demounting head, 

second roller 87 is pressed against positioning member 26 

the same in embodiment 1 to separate stopper 85 and then the 

mounting/demounting head is raised up to a preset height to 

rotate lever 84. Thereafter, by horizontally moving the 

mounting/demounting head, socket pushers 72 and 73 are moved 
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linearly up to the position of stopper 85 and the degree of 

opening is adjusted. Therefore, the opening-degree 

adjustment efficiency is improved similar to the other 

embodiments. Moreover, because the degree of opening 

between first and second socket pushers 72 and 73 is 

adjusted .. in accordance with linear movement, the pressing 

force of suction pad 48a against an IC is prevented from 

changing. Furthermore, the structure is simplified because 

the pair of socket pushers 72 and 73 are synchronized by 

linkage 82. 

Embodiment 8: 

In the case of the above embodiment 7, the interval 

between socket pushers 72 and 73 is automatically adjusted. 

However, it is also possible to manually adjust the interval 

by a.jig or the like. In this case, it is po~sible to use 

the structure shown in Fig. 3 2 and manually move socket 

pushers 72 and 73 by manually releasing stopper 85. 

Embodiment 9: 

Figure 33 is a block diagram showing an essential 

portion of the mounting/demounting head of embodiment 9 of 

the present invention. In Fig. 33, pulse motor 91 is 

secured to head shaft 41. Ball screw 92 is screwed to a 

pair of 1 inear ly moving socket pushers 72 and 73 

respectively along guide rail 71. The portion of ball screw 

92 screwed to first socket pusher 72 and the portion of ball 

screw 92 screwed to second socket pusher 73 are threaded in 

the opposite direction to each other. Therefore, when ball 

screw 92 rotates, first and second socket pushers 72 and 73 

move in the opposite direction to each other, that is, move 

so as to open or close. The driving force of pulse motor 91 



-2s-=-

is transferred to ball screw 92 through timing belt 95. 

Linearly moving mechanism 96 of this embodiment comprises 

guide rail 71, guide members 74, pulse motor 91, ball screws 

92, pulleys 93 and 94, and timing belt 95. 

In the case of the above mounting/demounting head, ball 

screws 9~ are rotated by pulse motor 91 to automatically 

adjust the interval between socket pushers 72 and 73. 

Moreover, operational information for pulse motor 91 for 

obtaining the interval between socket pushers 72 and 73 

corresponding to the type of IC is stored in the control 

s~ction, pulse motor 91 is turned on only for a necessary 

time by inputting the type of the IC, and the interval 

between socket pushers 72 and 73 is changed to the preset 

value. 

/' 
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WHAT IS CLAIMED IS: 

1. An IC mounting/demounting system comprising: 

a tray supply section for supplying a tray on which an 

IC is mounted; 

a board supply section for supplying a socket board 

having an IC socket for mounting an IC by pressing and 

displacing an IC socket moving section; 

a robot body for transferring said IC between the tray 

supplied to said tray supply section and the socket board 

supplied to said board supply section; 

a mounting/demounting head having a plurality of socket 

pushers whose intervals are adjustable in accordance with 

the size of said IC to press the moving section of said IC 

socket; and 

a control section for controlling operations of said 

robot body. 

2. An IC mounting/demounting system according to claim 

. 1 I wherein the interval between socket pushers are 

automatically adjusted by inputting information for either 

the IC or IC socket to a control section. 

3. An IC mounting/demounting system according to claim 

2, wherein: 

the mounting/demounting head has a pair of socket 

pushers, a spring for pressing said socket pushers in a 

direction to increase an interval between the socket 

pushers, a lever rotatably mounted to either of said socket 

pushers, an interval control member set to one end of said 
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lever to control the interval between said socket pushers in 

accordance with the rotation angle of said lever, and a 

roller set to the other end of said lever; 

a positioning member having a positioning surface is 

provided within a range of movement by a robot body of said 

mounting/~emounting head; and said lever is rotated and the 

interval between said socket pushers is adjusted by bringing 

said roller into contact with said positioning surface and 

simultaneously moving said mounting/demounting head. 

4. An IC mounting/demounting sys~em according to claim 

1, wherein a centering-jig stocker is included on which a 

plurality of centering jigs attached to a 

mounting/demounting head for centering the IC's are mounted 

and a centering jig corresponding to an appropriate IC is 

automatically selected and exchanged by inputting 

information for said IC into a control section. 

5. An IC mounting/demounting system according to claim 

4, wherein the mounting/demounting head has a chuck for 

holding a centering jig and an air cylinder for opening or 

closing said chuck. 

6. An IC mounting/demounting system according to claim 

1, wherein a tray supply section has a tray lifting unit for 

selectively lifting either of a set tray magazine and a tray 

housed in said tray magazine. 

7. An IC mounting/demounting system according to claim 

6, wherein the tray supply section has a tray table provided 
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'W i th a rotatable tray receiver supporting two trays, an 

empty tray housing section for housing an empty tray, a tray 

lifting unit, and a tray transfer unit for transferring a 

tray between said tray table and said empty tray housing 

section. 

8. An IC mounting/demounting system according to claim 

1, wherein the board supply section has a board reversing 

unit for exchanging positions of a socket board between an 

IC mounting/demounting position and a socket board replacing 

position while keeping the socket board horizontal. 

9. A mounting/demounting head of an IC 

mounting/demounting system, comprising: 

an sucking section supported by a robot body to suck an 

IC; and 

a pair of socket pushers which are disposed to the 

outside of said sucking section and whose interval is 

adjustable to press the moving section of said IC soclcet 

when mounting or demounting said IC on or from an IC socket. 

10. A mounting/demounting head of an IC 

mounting/demounting system according to claim 9, wherein a 

spring for pressing socket pushers in the direction for 

increasing the interval between said socket pushers, a lever 

rotatably set to either of said socket pushers, and an 

interval control member set to one end of said lever to 

control the interval between said socket pushers in 

accordance with the rotation angle of said lever are 

included. 
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11. A mounting/demounting head of an IC 

mounting/demounting system according to claim 9, wherein 

timing gears are included which synchronize and displace a 

pair of socket pushers when adjusting the interval between 

said socket pushers. 

1 2 • A mounting/demounting head of an IC 

mounting/demounting system according to claim 9, wherein a 

spring for pressing socket pushers in the direction for 

increasing the interval between said socket pushers, timing 

gears for synchronously displacing a pair of socket pushers 

when adjusting the interval between said socket pushers and 

an interval keeping member pressed against said timing gears 

to keep the interval between said socket pushers are 

included. 

13. A mounting/demounting head of an IC 

mounting/demounting system according to claim 9, wherein a 

linearly moving mechanism is included which synchronously 

moves a pair of socket pushers linearly while keeping them 

horizontal. 

14. A mounting/demounting head of an IC 

mounting/demounting system according to .. _claim 9, wherein a 

chuck for holding a centering jig for centering an IC and an 

air cylinder for opening or closing said chuck are included. 
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