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Specification 

Title of the Invention 

- Electronic part mounting method and electronic part 

mounting apparatus 

Technical Field 

The present invention relates to a·n electronic part 

mc;rnnting method ·for mounting an electronic part on a substrate, 

and its apparatus. 

Background Art 

Referring now to the drawings, conventional ·electronic 

.part mounting is described below. 

Fig. 5 is a perspective view of a conventional electronic 

part mounting apparatus. The electronic part mounting apparatus 

is basically composed of an XY table 7 for disposing a substrate 

.thereon and moving in two axial d~rections (X, Y directions), a parts 

feed table 6 for mounting an electr'onic part thereon and feeding in 

a rotary head drive section, and a rotary head drive section 8 for 

feeding and mounting an. electronic part, and by moving the XY 

table 7, the substrate is m.oved to a specified mounting position, the . . 

part is supplied into a suction nozzle 5 of the rotary head drive 

section 8 from the parts feed table 6, and the electronic part is 

supplied and mounted on the substrate by the suction nozzle 5. 
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Fig. 4 is a perspective view of the rotary drive section 8 in 

the .conventional electronic part mounting apparatus. A rotary . 

head 1 supplies and mounts electronic parts on a plurality of suction 

nozzles .5 disposed around the rotary hea~ 1, and a rotary head 

driving motor 2 intermittently rotates the rotary head 1 through a. 

mechanism (not shown) for converting the co.ntinuous rotation of 

the motor 2 into intermittent rotation. Moreover, the rotary head 

driving motor 2 is to rotate the rotary head 1 and to move up and 

down the suction nozzles 5 .• and by rotating a cam 4 through a timing 

belt 3, the suction nozzle is moved up and down. 

Fig. 3 is a diagram to explain the operation of the rotary 

head, showing the rotary head 1 having sixteen suction and 

mounting ~ozzles 5 .as an example. 

This rotary head 1 · rotat·es intermittently in the arrow 

direction in the drawing while stopping at each station indicated by 

STl to ST16 in t_he drawing. At the seventh station (ST7), the 

electronic parts are sucked by the .suction and mounting nozzles 5, 

and the electronic parts are mounted at· the fifteenth station (ST15). 
: . . 

Thus, mounting and suction of electronic parts and rotation of the 

rotary head are executed alternately. 

Fig. 2 is a drawing showing rotational speed curve of the 

rotary head driving motor, and as shown in the drawing the 

rotational speed VL (pulses/s) of the rotary head driving motor 2 is 

constant during the mounting cycle T. Herein,· the rotational 

speed of the rotary head driving motor is defined to be pulses/s, and· 
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the acceleration to be pulses/s2 • The rotary head driving motor is 

provided with an encoder as an angle detector in the AC servo motor, 

and driving of the motor is controlled by using a pulse signal from 

the encoder. (In this. example, 1000 pulses of digital signal are · 

issued per revolution of the motor). Hence, the.rotational speed VL 

can be defined by the number of encoder pulses for driving the motor 

per _second, so that the quantity of rotation and number. of 

revolutions of the motor can be determined. 

The mounting cycle is generally th.e time required for 

mounting one part, and as shown in Fig. 2 it is the total time T of 

rotation of rotary head ·and suction and mounting of part. More 

specifically, as shown in Fig. -3, it refers to the time from start of 

move of the s~ction nozzle 5 of the rotary head until moving to 

adjacent suction nozzle and starting to· move to next place, and for 

example, it refers to the time required from star of lllOVe of ST7 until 

su·ction nozzle 5 starts to move to ST8. 

Conventionally, the rotational speed VL" is the lower 

rotational speed of either the rotational· speed for sucking and 

mounting the electronic· part stably when the rotary head 1 is 

stopped, or the rotational speed not changing in the suction posture 

when the rotary head l rotates. 

In the prior art, howev:er, the problem was that the. 

mounting cycle Twas dominated only by the lower rotational speed 

of either the rotational speed of the rotary head driving motor 2 for 

sucking and mounting stably wh·eil the rotary head i is-stopped, or 
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the rotational speed of the rotary head driving motor 2 not causing 

change in suction posture when . the rotary head 1 rotates. 

Accordingly, the electronic parts could not he mounted efficiently 

hitherto. 

D!sclosure of the Invention 

In the light of the above problems, it is an object of the 

invention to present an electronic part mounting method and an 

electronic part mounting apparatus capable of appropriately 

shortening the mounting cycle depending on the situation of the 

rotary head. 

Brief Description o_f the Drawings 

Fig. 1 is.a drawing sh.owing a driving speed of a rotary head 

of an electronic part mounting apparatus in an embodiment of the 

invention. 

Fig. 2 is a drawing showing ·the driving speed of a 

conventional rotary head. 

Fig. 3 is a drawing for explaining the operation of rotary 

head. 

Fig. 4 is· a drawing showing a rotary drive section of en 

electronic part mounting-apparatus .. 

Fig. 5 is a drawing showing an electronic part mounting 

apparatus.· 
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Best Mode for Carrying Out the Invention 

To achieve the object, the electronic part mounting method 

and electronic part mounting apparatus of the invention relate to 

electronic part mounting for converting continuous rotation of a 

rotary head driving motor into intermittent rotation of a rotary 

head comprising plural suction and mounting nozzles, moving the 

suction and mounting nozzles up and down in cooperation with the 

rotation of the rotary head driving motor, and mounting electronic 

parts by the suction and mounting nozzles while rotating 

intermittently so as to stop temporarily at plural stations, in which 

depending on the rotational speed of the rotary head driving motor 

for sucking and mounting stably when the rotary head is stopped, 

and the rotatii:>nal speed of the rotary head driving m·otor for not 

changing the suction posture when the rotary head rotates, the 

rotary head driving motor is rotated at high speed when the rotary 

head rotates in the case the former is smaller, an.d the rotary head 

driving motor is rotated at high speed ·when sucking and mounting 

the rotary head in the case the latter is smaller. 

According to the method and apparatus of the invention, of 

the rot~tional speed of the rotary head driving motor foz: sucking 

and mounting stably when the rotary. head is stopped, and the 

rotational speed of the rotary head driving motor for not changing 

the suction posture when: the rotary head rotates, if the former is 

smaller, the rotary head driving motor is rotated at high spe.ed when 

the rotary head rotates, thereby shortening the mounting cycle, and 
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if the latter is smaller, the rotary head driving motor is rotated at 

high speed when the rotary head is stopped, that is, when sucking 

and mounting, thereby shortening the mounting cycle. 

(First embodiment) 

· Referring now ·to the drawings, an embodiment of the 

invention is described below. Members corresponding to the 

members explained in Fig. 1 and Fig. 3 are identified with same 

reference numerals and detailed ·description is omitted. 

. A basic constitu.tion of the. rotary head 1 in the embodiment 

"is same as the constitution of the conventional rotary head 

explained above, and as shown in F~g. 3, the rotary head 1 having 

sixteen suction and mounting nozzles 5 rotates intermittently in the 

arrow directio·n in the dr~wing while stopping at each station. 

Suction of electronic part is executed at the seventh station (ST7), 

and mounting of electronic part, at the fifteenth station (ST15). 

Fig. 1 (a) to (d) are diagrams showing the driving speed of 

the rotary head driving motor 2 in this embodiment, and more 

specifically· Fig. 1 (a) and (b) show that the rotational s·peed of the 

rotary head driving motor 2 for stably sucking and mounting stably 

when. the rotary head 1 is stopped is smaller than the r_otational 

speed of the rotary head driving motor 2 for not changing the 

suction posture when the rotary head 1 rotates, and Fig. 1 (c) and (d} 

show ~hat the rotational speed of the ~otary head driving motor 2 for 

stably sucking and mounting stably when the rotary head 1 is 

stopped is greater than the rotational speed of the rotary head 
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driving motor 2 for not changing the suction posture when the 

rotary bead 1 rotates. 

In Fig. 1 (a), when the rotary bead 1 rotates, the rotary 

head driving motor 2 is accelerated up to a rotational speed VH 

(pulses/s) at an acceleration of a (pulses/s2), and after lapse of a 

specified time, at the same acceleration a. it is decelerated to a . ' 

rotational speed VL ·(pulses/s) (at acceleration - a). The values of 

the acceleration a and rotational speed VH are set at values so as 

not to cban.ge suction posture. when the rotary head 1 r·otates. 

Or, as shown in Fig. 1 (b), if the maximum speed does not 

reach VH,. after accelerating (acceleration a). it is immediately 

decelerated (acceleration - a). In both Fig. 1 (a) and (b), when the 

rotary bead 1 is stopped, that is, when sucking and mounting, the 

rotational speed of the rotary head driving motor 2 is constant at VL. 

In Fig. 1 (c), when the rotary bead 1 is stopped, that is, 

when sucking and mounting, the rotary bead driving motor 2 is 

accelerated up to a rotational speed Vu (pulses/a) at an acceleration 

of .a, and after lapse of a specified time, at the same acceleration 

a, it is decelerated to a rotation.al speed VL. The values of the 

acceleratiOn a and rotational speed Vu are set at values so as to 

suck and mount stably· when the rotary bead 1 rotates. Or, as.· 

shown in Fig. 1 (d), if the maximum speed does not reach V:e:, after 

accelerating (acceleration a ), it is immediately decelerated 

(acceleration - a). When the rotary bead 1 rotates, the rotational 

speed of the rotary head driving motor 2 is constant at VL. 
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In thjs way, of the rotational speed of the rotary head 

driving motor for sucking and mounting stably when the rotary head 

is stopped, and the rotational speed of the rotary head driving motor 

for not changin.g the suction. posture when the rotary head rotates, 

if.the former is smaller, by rotating the rotary head driving motor at 

high speed when the rotary head rotates, the mounting cycle is 

shortened, and if the latter is sm.aller, by rotating the rotary head 

driving motor at high speed when the rotary head is stopped, that is, 

. when sucking and mounting, the mounting cycle is shortened. As a 

result, the mounting cycle is shortened. while sucking and mounting 

stably. 

The calculation formula of th.e mou.nting cycle Tin each one 

of Fig. 1 (a) to .. (d) is shown below .. Herein, the number of pulses of 

the encoder required when the rotary head 1 is stopped, that is, 

when sucking and mounting is expressed as Ii, and the number of 

pulses of the encoder required when the rotary head 1 rotates is 

expressed as h .. 

In Fig. 1 (a), the mounting cycle T is expressed as in 

formula (1). 

T=(Va-VL) 2/( a • V&)+I1/Va+h/VL ............................. (l) 

In Fig. 1 (b), the mounting cycle T is expressed as in 

formula (2) .. 

T=t+ I2/VL .................................. ~ ........................................................ (2) 

where t is the solution of 

(112) • a · t2+ VL • t-Ii/2=0. 
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In Fig . .1 (c), the mountin,g cycle T is expressed as in 

formula (3). 

T=(VH-V1) 2/( a • VH)+h/VH+I1/V1 ........................................ (3) 

In Fig. 1 (d), the mounting cycle T is expressed as in 

formula (4). 

T=t+l1/V1 ........ ~ .................................................................................. (4). 

where t is the solution of ' 

(112) • a • t2+V1 • t-12/2=0 

Thus, in Fig .. 1 and Fig. 2, the area of the shaded section 

denotes the number of pulses of the encoder for detecting the 

rotation, and this area is not changed. Therefore, by referring. to 

the diagrams, it is evident that the mounting cycle Tis shortened by 

using the speed curve of the above rot.ary ~ead driving motor 2 in the 

embodiment. 

Industrial Applicability 

Thus, according to the electronic part mounting method 

and electronic· part mounting app.ara:tus ·of the invention, of the 

rotational speed of the rotary .head driving motor for sucking and 

mounting stably when the rotary head is stopped, and the rotational 

speed of the rotary head driving motor for not changing th_e suction 

posture when the rotary head rotates, if. the former is. smaller, by 

rotating the rotary head driving motor_ at high speed when the 

. rotary head rotates, the mounting cycle is shortened, and if the 

latter is smaller, by rotating the rotary head driving motor at high 

speed when the rotary head is stopped, that is, when sucking and 
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mounting, ~he mounting cycle is shortened, so that the mounting 

cycle can be shortened in stable sucking and mounting operation. 
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Claims 

1. An electronic part mounting method, being an 

electronic pa.rt mounting method for converting continuous rotation 

of a rotary head driving motor into intermittent rotation of a rotary 

head having plural suction and mounting nozzles, moving said 

plural suction and mounting nozzles up and down in cooperation 

with the rotation of said rotary head driving motor, and mounting 

electronic parts by said plural suction and mounting nozzles while 

rotating inte.rmittently so as· to stop temporarily at plural stations, 

wherein depending on the rotational speed of ·said rotary head 

driving motor for sucking ·and mounting stably when said rotary 

head is stopped, and the rotational speed of said rotary head driving 

motor for not changing· the suction posture when_ said rotary head 

rotates, said rotary head driving motor is rotated at high speed 

when said rotary head rotates in the case the former is smaller, and 

said rotary head drivi.ng motor is rotated at high speed when 

sucking and mounting said rotary head in the case the latter is 

smaller. 

2. An electronic part mounting apparatus, being an 

electronic part mounting apparatus wherein a rotary hea_d having 

plural suction and mounting nozzles comprises means for 

.converting continuous rotation of a rotary head driving motor into 

intermittent rotation of a rotary head, and means for moving said 

plural suction and mounting nozzles up and down in cooperation 

with the rotation of said rotary head driving motor, for mounting 
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electronic parts while rotating intermittently so as to stop 

t"emporarily at plural stations, further comprising means for 

· rotating said rotary head driving motor at mutually different 

speeds when rotating said rotary head ·and when sucking and 

~ounting said rotary head. 

3. An electronic part· mounting apparatus of claim 2, 

wherein said means for rotating said rotary head driving motor at 

mutually different speeds when rotating said rotary head and w4en 

sucking and mounting said rotary head is designed to rotate, 

depending on the rotational speed of said rotary head driving motor 

.for sucking and mounting stably when said rotary head is stopped, 

and the rotational speed of said rotary head .driving motor for not 

changing .. the suction posture when said rotary head _rotates, said 

rotary head driving motor at high speed when said rotary. head 

rotates l.n the case the formeris smaller, and rotate said rotary head 

driving motor at high speed when sucking and mounting said rotary 

head in the case the latter is smaller. 
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