CL'AI M5 i ~ AMENDED SHEET 1: Moul ding apparatus with two nnu%gﬂgaﬁtsw;
nmovabl e to one another and neans for carrying noulding material into the
moul d, wherein the noul di ng apparatus conprises drive neans consi sting of
an-el ectronotor, screwed rod and a nut arranged on the screwed rod to nove
a part of the noul ding apparatus, characterized in that, the noul ding
apparatus is a single-strip noulding apparatus, the nould parts are two
noul d hal ves cl osabl e onto one another and the noul di ng apparatus 5 further
conprises neans for placing a lead frane into one of the nould hal ves,
separate nmeans for exerting pressure in the cavities of the nould, neans
for heating the nould hal ves, neans for cleaning the nould hal ves and neans
for renoving a noul ded product fromthe nould, wherein the nould hal ves are
driven by moul d halves driving nmeans and the neans for exerting pressure
consi st of a plunger which is driven by the electronotor, 10 screwed rod
and nut arranged on the screwed rod. 2. Apparatus as clainmed in claiml1,
characterized in that each plunger i'ncreasing the pressure in a cavity is

-

SINGLE~STRIP MOULDING APPARATUS WITH MEANS
FOR EXERTING PRESSURE

For the moulding of electronic components, chips,
moulding apparatus are used wherein a so-called leadframe is
placed into a mould wherein the mould displays recesses for
receiving the parts for moulding, and in addition cavities

5 are arranged in the mould wherein measured quantities of
moulding material are placed and wherein by supplying heat
and exerting pressure in these cavities the moulding
material becomes liquid, moves via channels intended for
that purpose to the parts for moulding and, curing there,

10 encapsulates the leadframe. The leadframe is subsegquently
removed from the moulding apparatus and subjected to further
processing. _

' The object of the invention is to provide a
single-strip moulding apparatus which combines a simple

15 construction with a relatively high production rate.

This is achieved according to the invention by
providing a single-strip moulding apparatus comprising a
mould die formed by two mould halves movable relative to one
another and closable onto one another, means for placing a

20 leadframe into one of the mould halves, means for carrying
moulding material into cavities of the mould, means for
exerting pressure in these cavities, means for heating the
mould halves, means for cleaning the mould halves and means
for removing a moulded product from the mould, wherein the

25 means for exerting pressure consist of at least one plunger



under bias. 15 3. Apparatus as clainmed in clainms 1 or 2,
characterized in that the plungers increasing the pressure in the cavities
are mutual ly connected by nmeans of channels in one of the nould hal ves.

2 which is driven by neans of an electronmptor, a screwed rod and a nut
arranged on a screwed rod. Driving has taken place to date in the usual
manner with hydraul i c neans, which howeve? entails various drawhacks.
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and a nut arranged on a screwed rod. Driving has taken place
to date in the usual mannef with hydraulic means, which
however entails various drawbacks. Hydraulic driving

5 requires cooling and is not otherwise well compatible with
the clean surroundings in-which the process must take place.
There has further been the arawback that there was no direct
proportional relation between the exerted hydraulic pressure
and/or the controlled volume flow of the hydraulic oil and

10 the displacement speed of the plunger. The pressure-raising
process was difficult to control. Using the electro-
mechanical driving a direct relation is achieved between the
action of the electromotor and the displacement speed of the
plunger and/or the force to be exerted by the plunger on the
* 15 moulding material by converting the rotation movement of the
electromotor into a linear movement of the plunger rod using
the nut and the screwed rod. An electromctor moreover does
not pollute the surrounding area which befits the
cleanliness required of the area wherein the process takes
20 place. In addition the energy consumption of a hydraulic
plunger drive is much greater than that of an
electromechanical plunger drive. With hydraulic plunger
driving cooling is therefore needed for the oil heated by
friction losses. The noise level of an electromechanical
25 driving ‘is also considerably lower.
The plunger increasing the pressure in a cavity is



There has further been the drawback that there was no direct proportional
rel ati on between the exerted hydraulic pressure and/or the controlled

vol une flow of the hydraulic oil and 10 the displ acenent speed of the

pl tinger. The pressure-raising process was difficult to control. Using the
el ectro- mechanical driving a direct relation is achi eved between the
action of the electronotor and the di spl acenent speed of the plunger and/or
the force to be exerted by the plunger on the 15 noul ding material by
converting the rotation novenment of the electronotor into a |inear novenent
of the plunger rod using the nut and the screwed rod. An el ectronotor
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the relevant cavity. The position of the plunger is therefore
S adapted by the bias to the volume of moulding material in the
" relevant cavity. As alternative method a channel is arranged
in one of the two mould halves which mutually connects the
cavities into which the measured guantities of moulding ma-~
terial are fed, with the object of equalising mutual volume=~
10 differences in these fed quantities of moulding material.
The invention will be further elucidated with re-
ference to the drawihgs.
In the drawings:
figures 1-3 show schematically one complete cycle
15 of the moulding apparatus according to the invention; '
figure 4 shows a perspective view of the moulding
apparatus according to the invention:
figure $ sho&é on a larger scale g detail. of the
lowermost part of the moulding apparatus.according to figure
20 4;
-figure .6 shows a sectional view of the mould of the
moulding apparatus from figures 4 and 5;
figure 7 shows a first alternative embodiment of
the closing mechanism of the mould of the moulding apparatus
25 according to the invention; and
figure 8 shows a second alternative embodiment of
the closing mechanism of the mould of the moulding apparatus
according to the invention. :
In figure 1 the mould, which"é;nsists of a fixedly
30 positioned lower half and a vertically movable upper half, is
open. It is assumed that the moulding has been completed
during the previous cycle and that the moulded product 3 is
still in the mould, that is, in the lower half 1. The clean-
ing-discharge unit 4 consists of a discharge carriage S and a
35 brushing device 6 with brushes at the top 7 and brushes at
the bottom 8. After opening of the mould (figure 1) the clean-



el.ectronmechani cal plunger drive.-Wth hydraulic plunger driving cooling is
therefore needed for the oil heated by friction |osses. The noi se | evel of
an el ectronechanical 25 driving is also considerably | ower. The pl unger

i nereasing the pressure in a cavity is 3 preferably under bias. It is
her eby possible to raise the pressure to the required | evel despite the
fact that the same quantity of noulding material wll not al ways be present

in the relevant cavity. The position of the plunger is therefore 5 adapted
by the bias to the vol une of nDuIding material in the relevant cavity. As

alternative n?.tnrg]gglgcﬁgzaé‘g ec!arlrsla e 9 nxger orms a movement to the left and

thereby cleans the upper half of the mould (figure 2). The
input carriage 9 likewise moves to the left to pick up a
subsequent leadframe 10 from a store (not drawn) by means of
5 a feed belt 16. :
‘ According to figure 2 the cleaning-discharge unit 4
then performs the return stroke wherein the discharge carriage
5 picks up the finished moulded frame 3 using schematically
designated hook-shaped means 11, 12 and. cleans the lower half
10 of the mould.
Following on from the active stroke shown in flgure
2 the input carrlage 9 places the next leadframe into the
mould. During the position in figure 1 the input carriage is
thereby filled in cabities arranged for this purpose from a
15 so-called pellet carriage 13 with pellet-shaped portions of
moulding material which in the position as in figure 3 are
placed into the cavities 14 intended for this purpose in the
lower half 1 of the mould. The upper half 2 of the mould
- subsequently moves in the downward direction indicated with
20 an arrow and closes (not drawn) ontc the lower mould half,
whereupon ‘the moulding process begins. In the position drawn
in figure 3 remnants of the moulding pellets are removed from
the leadframe-3 with schematically designated means 15, after
which the leadframe is discharged via a belt 17.
25 A further more detailed description will now be
given with reference to figures 4 and 5.

' Mounted on the frame 100 of the machine is a fixediy
positioned table 101. The table 101 bears a fixed lower mould
half 102. The upper mould half 103 is movable relative to the

30 lower half 102 using pull rods 104, 105 which are connected
to the upper half 103 by the respective nut connections, 106,
107. The pull rods 104, 105 are movable relative to the fixed
table 101 via bearings, for example 108.

The driving of the upper half of the mould 103

35 takes place from an electromotor 109.  Driven by means of the

worm box 110 are the angle lever systems 111, 112. The angle



i n,one of the two nould hal ves which nutually connects the cavities into
whi ch the neasured quantities of noulding na- terial are fed, wth the

obj ect of equalising nutual volune- 10 differences in these fed quantities
of ‘moul ding nmaterial. The invention will be further elucidated with re-
ference to the drawings. In the drawi ngs: figures 1-3 show schematically
one conplete cycle 15 of the noul ding apparatus according to the

i nvention; figure 4 shows a perspective view of the noul di ng apparat us
according to the invention; figure 5 shows on a larger scale a detail of

the | owernost part of the noul di ng apparat us accqrding to fi %re 2Q 4;
fi-gure : 6 shbﬂ&e%1%#ﬁﬁﬁmﬁnaFev?%HPiﬂd PReth® e SdenE® @ movable under=

plate 113 and on the other side to a plate 116 fixedly con-
nected to the table 101 by means of columns 114, 115. When
the electromotor rotates the underplate 113 is moved vertical-

5 1ly, for example in the direction of the arrow Pl1, which move-

ment is transmitted via the pull rods 104, 105 onto the upper

mould half 103. At the end of the stroke the arms of the
angle lever system 111, 112 lie practically in one line so
that a very great closing force is achieved.'_

10 . The input carriage 117 is movable over the guide
rails 118, 119. The driving of the input carriage 117 takes
place from the electromotor 120.

Leadframes are supplied from a supply cassette and
are carried up over Ehe belts 122, 123 as far as a stop 124.

15 During the position of the input carriagé outside the mould

i the input carriage is filled from a so-called pellet-filling

: carriage 125 with pellet-shaped moulding material which is

' taken from a supply reservoir 126. For a reliable take-over

of pellet-shaped moulding material by the lnput carriage 117
20 from the pellet transporting carriage 125 use is made in both
carriages 'of pin-shaped guiding means 127. The mutual move-
ments are controlled using a sensor 128.
The -cleaning-discharge unit 129 is likewise movable
- over the rails 118, 119 between the position outside the
25 mould die and the position inside the mould die. The unit
129 consists of a cleaning-brushing device 130 and a discharge
member 131. The cleaning device 130 brushes both mould halves
after use and simultaneously sucks up brushed-off remnants.
Co-acting with the unit is a break-off plate 132 which sub-
30 Jjects the finished product to an after-processing.
As can be seen in figure 5§, the cavities 133 in the
lower half 102 of the mould are each provided with a plunger
134 which (see also figure 6) is biased by a spring washer
135 such that the position of the plunger is adapted to the
35 gquantity of moulding material in the relevant cavities 133,
The plungers are driven from an electromotor which drives a



nmoul di ng apparatus fromfigures 4 and 5; figure 7 shows a first alternative
enbodi nent of the closing nmechani smof the nould of the noul di ng apparat us
25 according to the invention; and * figure 8 shows a second alternative
enbodi nent of the closing nmechani smof the nould of the noul di ng appar at us
according to the invention. In figure 1 the nould, which consists of a
fixedly 30 positioned |ower half and a vegtically novable upper half, is
open. It is assuned that the noul di ng has been conpl eted during the

previ qus cycle and that the npul ded product 3 is still in the nould, that

i's, in the | o%mreqad Fod. 1TRevia &h6- SPREE RYEIHRLga38inid MR dRS dfsPHpeed
di scharge carén agee scteded £&a youthargthienatating hovémershds sbnveetedp 7
and brushes ajd 06, Rl 9Bh 1y AlirUotBiCRbAshdHe. bRCLABUE furtd 11442 hkehilg
coupled to the frame are the drive rods 140, 141 for the
5 plunger bracket 142 which in turn drives the plungers. As can
be seen from the section VI-VI in figure 5 shown on a larger
‘scale in figure 6, the pellet-shaped moulding material 143 is
compressed during the ascending movement and transported via
the channel 144 to the cavity 145 in the lower half of the

10 mould where the chip 146 is arranged. As can be further seen

" in figure 6 a heating coil 147 is arranged for heating the
lower half of the mould..The lower half of the mould is insu-
lated by means of insulating material 148. Also visible in
figure 6 is the protective cover 149.

15 In order.to improve removal of the finished product
a push-out pin 150 under bias of a spring 151 is arranged
near the cavity 145.- . :

The embodiment according to fighre 7 shows another
embodiment for displacement of the upper half of the mould

20 and the generating of the required great closing force.

‘Pneumatic cylinders 152 and 153 displace the upper
half of the mould via the movable underplate 113, as in the
case of the first discussed embodiment. At the end of the

- stroke the slide 153 is pushed under the piston rod 154 so

25 that a closed piston-plunger 155 is created. Via the channel
compressed air is subsequently admitted from a souxrce 156
(not drawn) which is distributed via the sub-channeis, for
example 157, over pistons, for example 158, arranged on the
piston rod 154. As a result of the laféé suction surface

30 obtained by the combination of the pistons 158 arranged paral-
lel on the rod 154 a very great closing force is achieved
with a small stroke. This is transmitted to the plate 113 and
therefore to the upper half of the mould 103. It is further
noted that the closing of the slide takes place by means of

35 the plunger 160, ’

Figure 8 shows an alternative embodiment of the



4 jng-discharge carriage 4 perforns a novenent to the left and thereby

cl eans the upper half of the nmould (figure 2). The input carriage 9

| i kewi se noves to the left to pick up a subsequent |eadframe 10 from a
store (not drawn) by neans of 5 a feed belt 16. According to figure 2 the
cl eani ng-di scharge unit 4 then perforns the return stroke wherein the

di scharge carriage 5 -picks up the finished noul ded frame 3 using
schemati cal | y desi gnat ed hook-shaped neans 11, 12 and. cl eans the | ower
half 10 of the nmould. Following on fromthe active stroke shown in figure

closing mechanism of the mould of the moulding apparatus
according to the ifivention.
A discussion of those parts which correspond with
the embodiment according ,to figure 7 is omitted.
S . . The closing force of the mould halves is provided
in this case by a piston-diaphragm cylinder unit filled with
liquid. The plunger 161 is moved by the pressure of the liquid
exerted on the piston 162, which is derived from the control
. cylinder 163. This is in contact with the cylinder space of
10 the plunger 161 via the line 156. ’
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2 the input carriage 9 places the next |leadframe into the nould. During the
position in figure 1 the input carriage is thereby filled in cavities
arranged for this purpose froma 15 so-called pellet carriage 13 with
pell et -shaped portions of moulding material which in the position as in

figure 3 are*pfaeed—+ﬂ%e—Lhe_caV|t|es 14 intended for this-ptrpese-in_the
| oner hal f ﬂb t,he nmoul d. The upper halg 2 of the nould éubseqdeb.‘th NBUes

in the down ﬂu&m luj,ml cated with 20 an arrow and cl oseEN ot
drawn) onto al f, wher@URINS the nDuIdlng Process-bedi-hs-
In the position drawn in figure 3 remants of the moul di ng pellets are
renoved fromthe |l eadfrane 3 with schematically designated neans 15, after
which the | eadfrane is discharged via a belt 17. 25 A further

nmore detail ed descri ptiprsindle-stwipengil@ingiapparatescasrptisingu es 4 and
5.

mould formed by two mould halves movable relative to one
another -and closable onto one another, means for placing a
-leadframe into one of the mould halves, means for carrying
5 moulding material into cavities of the mould, means for
exerting pressure in these cavities, means for heating the
mould halves, means for cleaning the mould halves and means
for removing a moulded product from the mould, wherein the
means for exerting pressure consist of a plunger which is

10 driven by means of an electromotor, a screwed rod and a nut
arranged on the screwed rod. '

2. Apparatus as claimed in claim 1, characterized
in that each plunger increasing the pressure in a cavity is
under bias.

15 3. Apparatus as claimed in claims 1 or 2,
characterized in that the plungers increasing the pressure
in the cavities are mutually connected by means of channels
in one of the mould halves.
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Mounted on the franme 100 of the machine is a fixedly positioned table 101.
The table 101 bears a fixed | ower nould half 102. The upper nould half 103
is novable relative to the 30 lower half 102 using pull rods 104, 105
whi-ch are connected to the upper half 103 by the respective nut
connections, 106, 107. The pull rods 104, 105 are novabl
fixed table 101 via bearings, for exanple 108. The drivi
hal f of the nould 103 35 takes place froman el ectronoto
means of the worm box 110 are the anghesfexer systenms 111, "T12.-l.The

| ever systens are coupled on the one side to a novabl e under- plate “TTS~add
on the other side to a plate 116 fixedly con-

Electronic components, chips, are moulded in a
‘single-strip moulding apparétus. The products to be moulded
are placed in a nould consisting of two halves, cne of the
halves whereof displays recesses for receiving a component,

5 which half is connected via a channel with a cavity for
receiving a quantity of moulding material.

For exerting pressure on the moulding material in
the recesses a plunger which is driven by means of an
electromotor, a screwed rbd and a nut'arranged on the

10 screwed rod is used.

This Sheet Has Been Rerllaced

(AR



nected to the table 101 by neans of colums 114, 115. Wen the el ectronotor
rotates the underplate 113 is noved vertical- .5 1y, for exanple in the
direction of the arrow P1, which nove- nent is transmtted via the pul

rads 104, 105 onto the upper nould half 103. At the end of the stroke the
arms of the angle |ever system 111, 112 lie practically in one line so that
a very great closing force is achi.eved. 10 The i nput carriage
117 is novabl e over the guide rails 118, 119. The driving of the input
carriage 117 takes place fromthe electromotor 120. Leadfranes are supplied
froma supply cassette and are carried up,over the belts 122, 123 as far as
a stop 124. 15 During the position of th /anut carriage outside the nould
the input carriage is filled froma so-called pellet-filling carriage 125
wi th pellet-shaped noul ding material which is

FIG.1




taken froma supply reservoir 126. For a reliable take-over of

péll et-shaped noul ding material by the input carriage 117 20 fromthe
pell et transporting carriage 125 use is nade in both carriages of

pi.h- shaped gui di ng means 127. The nutual nove- nents are controlled using a
sensor 128. The cl eanjng-discharge unit 129 j g |ikewi se movabl e over the
rails +18, 119 betweétr the p@pition outside the 25 nould die and the
position inside tkg foylsslAlie. The unit 1i?i£ig§}sts of a cl eani ng-brushing
device 130 and a Mi#¥chiPRg [ERper _131. Th ng device 130 brushes both
nmoul d hal ves aft-.;:j?\>4f sucks up brushed-off remmants.
Co-acting with thﬁ ‘h ptare-l132 which,sub- 30 jects the
fini shed product é As can be-see 0§ figure 5, the

cavities 133 in t =R ovided with a
pl unger . {
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a break- of
- processi




134 which (see also figure 6) is biased by a spring washer 135 such that
the position of the plunger is adapted to the 35 quantity of noul di ng
material in the relevant cavities 133. The plungers are driven from an

el ectromotor which drives a 6 screwed rod 137 via the speed control 136.
A nut 138 is placed on the screwed rod so that the rotating novenent is
converted into a vertically directed noggent of the franme 139. Fixedly
coupled to the frame are the drive rods 140, 14 L e 5 plunger bracket
142 which in turn drives the plungers. As can b L.fng?ronlthe section

VI-VI in figure 5 shown oﬂ;;,g der scale in fi gee~6— t he pel | et - shaped
[ 2
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moyl ding material 143
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conpressed during the ascendi ng novenent and transported via the channel
124 to the cavity 145 in the lower half of the 10 nould where the chip 146
is arranged. As can be further seen in figure 6 a heating coil 147 is
ar.ranged for heating the |ower half of the nould. The |lower half of the
mould is insu- |lated by nmeans of insulating material 148. Also visible in
figure 6 is the protective cover 149.° 15 In order.to inprove
renoval of the finished product a push-out pin 150 under bias of a spring
131 is arranged near the cavity 145. Thg enbodi ment according to figure 7
shows anot her enbodi nent for displacement of the upper half of the nould 20

and the generating of the requigfﬂEgagat closing force. Pneunmatic cylinders
a L)

152 and 153 di spl ace the upper the mould via the novabl e underpl ate
113, as in the '
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case of the first discussed enbodi nent. At the end of the stroke the slide
153 is pushed under the piston rod 154 so 25 that a cl osed piston-plunger
155 is created. Via the channel conpressed air is subsequently admitted
froma source 156 (not drawn) which is distributed via the sub-channels,
for exanpl.e 157, over pistons, for exanple 158, arranged on the piston rod
154. As a result of the |arge suction surface 30 obtained by the

conbi nati on of the pistons 158 arranged paral |l el on the rod 154 a very
grtat closing force is achieved with a snﬁ stroke. This is transmtted to
the plate 113 and therefore to the upper % f of the mould 103. It is
further noted that the closing of th t;df t akes place by neans of 35 the
pl unger 160. Frgurejiﬁﬁﬁoms an alterng e/ enbodi nent of the Iffil
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7- clwsi ng mechani sm of the nould of the noul ding apparatus according to the
i nvention. A discussion of those parts which correspond with the enbodi nent
according,to figure 7 is omtted. 5 The cl osing force of the
nmoul d halves is provided in this case by a piston-di aphragm cylinder unit
filled wth liquid. The plunger 161 is noved by the pressure of the liquid
exerted on the piston 162, which is derived fromthe control cylinder 163.

This is in contact with t he cylinder space of 10 the plunger 161 via the
li ne 156. 6/6
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8 TH S SHEET HAS BEEN REPLACED CLAIMS 1. Single-strip nmoul di ng
apparatus conprising a nould forned by two noul d hal ves novabl e (it oy @rpds0
one anot her and cl osabl e onto one another, neans for placing a | eadfrane
into one of the nmould hal ves, nmeans for carrying 5 nmoulding material into
cavities of the nould, neans for exerting pressure in these cavities, neans
for heating the nould-hatyes;-means for cleaning the nould hal ves and neans
for removing-a moul ded: | dct; fromthe noul d, wherein the neans for
exerting pressure consist oOff a plunger which is 10 driven by neans of an

el ectronot orj, :a §¢r€m€Qﬁﬁpd§a d a nut aryanged on the screwed rod. 2.
Appar at us as qlained in claiimi1l, characterized
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AMENDED SHEET
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ABSTRACT

SINGLE-STRIP MOULDING APPARATUS WITH MEANS
FOR_EXERTING PRESSURE

Electronic components, chips, are moulded in a

single-strip moulding apparatus. The products to be moulded
-are placed in a mould consisting of two halves, one of the
halves whereof displays recesses for receiving a component,

5 which half is connected via a channel with a cavity for
receiving a quantity of moulding material.

For exerting pressure on the moulding material in
the recesses a plunger which is driven by means of an
electromotor, a screwed rod and a nut arranged on the

10 screwed rod is used.
_Eigure 5 of the drawings shpuld accompany the publication

of the abstract.




i.n. that each plunger increasing the pressure in a cavity is unde¥diag. 15

3. Apparatus as clainmed in claims 1 or
pl ungers i ncr.easi-ng.-t-he..press '

means of chang
[err]

10

. 2, characterized in that tH&
we inthe cavities are mutually connected by

e moul d hal ves. This Sheet Has Been Repl aced
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carrying moulding material into the mould, wherein
drive means consisting of an electroinotor, screwed rod and a nut arranged on the screwed
rod to move a part of the moulding apparatus, :

| characterized in that, the moulding apparatus is a single-strip moulding apparatus, the
mould parts are two mould halves closable onto one another and the monlding apparatus
further comprises means for placing a lead frame into one of the mould halves, seperate
means for exerting pressure in the cavities of the mould, means for heating the mould
halves, means for cleaning the monld halves and means for removing a moulded product
from the mould, wherein the mould halves are driven by mould halves driving means and
the means for exerting pressure consist of a plunger which is driven by the electromotor,
screwed rod and nut arranged on the screwed rod,

e CLATMS AMENDED. SHEET

1: Moulding apparatus with two mould parts movable to one arother and means for
the moulding apparatus comprises

2. Apparatus as claimed in claim 1, characterized

in that each plunger increasing the pressure in a cavity is
under bias.

15

3. apparatus as claimed in claims 1 or 2,

characterized in that the plungers increasing the pressure
in the cavities are mutually connected by means of channels
in one of the mould halves.



