7 7 MAY 2005 TITLE OF THE | NVENTI ON Mechani sm Opening and Closing a D e
of a Resin Seal Apparatus BACKGROUND OF THE | NVENTI ON Field of the May 2005
I nvention 5 The present invention relates generally to nechani sns opening
and closing dies of resin seal apparatuses enployed to seal electronic
conponents with resin, and particularly to the opening and cl osing

mechani sns using a lead frane, a tape for tape autonated bonding (TAB),
hereinafter referred to as wired base material, and the |ike which are fed
10 continuously. Description of the Background Art A conventional the
opening and cl osing mechanismw ||l be described wth reference to Figs.

2A and 2B. . Eigs. Wﬁ& he conventional the opening and cl osing

mechani smggﬁpﬁw ) ectively, as seen 15 in a front view
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t he Description of the Background Axrt

A conventional die opening and closing mechanism will be described
with reference to Figs. 24 and 2B. Figs. 2A and 2B show the conventional
die opening and closing mechanism opened and closed, respectively, as seen

15 in a front view.

With reference to Fig. 24, a bottom die block 30 is a movable die
block attached to a lower plate 31, and a top die block 32 is a fixed die block
attached to an upper plate 33. A tie bar 34 is a member linking upper plate
33 and a base 35 and also allowing lower plate 31 to slide.

20 A driving mechanism 36 is provided for example in the form of a
hydraulic cylinder and moves lower plate 31 upward and downward.

A wired base material 37 is formed lengthy and also has an
electronic component already packaged thereon and wired. Wired base
material 37 is continuously fed from a wire bonder (not shown) provided on a

25 left hand, as seen in the figure, through a guide roller 38 and right and left,
horizontally positioned pinch rollers 39 successively to a resin seal die.

Right and left pinch rollers 39 are fixed to lower plate 31 via an
attachment 40.

When bottom die block 30 is moved and thus spaced from top die

30 block 32, as predetermined, and the die is thus opened, the top and bottom
die blocks can have their surfaces cleaned and a resin tablet can be
introduced into a resin supplying portion (not shown) of bottom die block 30.

The conventional die opening and closing mechanism, as shown in



30 block 32, as predetermned, and the the is thus opened, the top and
bottom die blocks can have their surfaces cleaned and a resin tablet can
be introduced into a resin supplying portion (not shown) of bot% ﬁ@&gﬁ

bl ock 30. The conventional the opening and cl osing nechanism as 2 5
-1 2 7 MAY 2005 Fig. 2B, has lower plate 31 noving upward in closing the
the. This elevates right and left pinch rollers 39 and wred base
material 37. Accordingly the elevation needs to be allowed for. To do so,
wi red base material 37 needs to be | oosened before the the is closed. As
such, wired base material 37 has a 5 |oop 41 when the the S opened as

h i , wvent i . t
oo ek 2B hag b ¥ er ulae A gy e Bre Y in G g e e andhtt FRVARs | o
opened. Thiightraydrlefugitchrolleredd basewimiddrasel mavethal8hg Accpnndmgly the
th
crpe ! onC i 6 SR B A e T 0P el MR e
thus diff |hmlqosemed1beﬁ1mﬁhattbe iFgloshér mdseuchovworast b@mma’cegel 37has a

di sadvant d radius of curvature
and the ragop4 '}FEA E}?%%bfﬁgépt%ﬁ‘ d, Iag\aéﬁr?g{h ;brpp%?gtu“ zed. 15 SUMVARY OF

THE | NVENTI ON Th’Bhps o the |C90é¢ﬁﬁ1@lha]c‘élﬂt@ﬁﬂlag@§dac PHBEOHEARARISEN cl 0si ng
mechani sm&ﬁi@abda%e%a@éﬁmmeedm Bdvbassy TRtekélthé &@?é/@)éldd)op

mnimzed to pre ent def ornPtlon of, .a wire an wi red base
material |arge i hOthERH&sylt IQn‘leéfiﬁ?sﬁr‘BWHeﬁa?ﬁﬁﬁv’aq%?|pi’éﬁxpg‘§’1‘°‘ﬁc’§’egal 20
appar at US:stI@ssaﬁhh(&Vm tien dbfavensobjwaes. the present invention provides a
0 260 10 a0 L GaLIR, DO DL SR Bl tat Pl 45T REPRR R LA
i ncI udi ng:largetshéfrﬂaess dnak isetd usfdifippds ite ecchimmidacks; a nechani sm novi ng
each of the die Furthermore, to overcome these disadvantages, the loop needs to

have an increased radius of curvature and the resin seal apparatus thus

cannot be miniaturized.

15 SUMMARY OF THE INVENTION

The present invention contemplates a die opening and closing
mechanism capable of allowing a wired base material to have a loop
minimized to prevent deformation of a wire and accommodate a wired base
material large in thickness, and also provide a miniaturized resin seal

20 apparatus.

To achieve the above object the present invention provides a die
opening and closing mechanism for use in a seal apparatus sealing with
resin an electronic component attached to a wired base material, including:

a die set formed of opposite die blocks; a mechanism moving each of the die
25 blocks upward and downward; and a mechanism transporting the wired

base material to a space provided between the die blocks, whexein the

transporting mechanism is provided to be independent from the die set.

The transport mechanism provided independent from the die set can
keep wired base material 37 to have an invariable position as seen in a

30 direction of height, whether each die block moves upward or downward.

In accordance with the present invention a lengthy, wired base
material continuously fed can have a minimized loop. Thus the present
invention can have a superior, practical effect that it can provide a die



25 bl ocks upward and downward; and a mechani smtransporting the wred

base material to a space provided between the the bl ocks, wherein theary 005
transporting nmechanismis provided to be independent fromthe the set. The
transport nechani sm provi ded i ndependent fromthe the set can keep wred
base material 37 to have an invariable position as seen in a 30 direction
of hei ght, whether each die block noves upward or downward. |In accordance
with the present invention a lengthy, wired base naterial continuously
fed can have a mnimzed | oop. Thus the present invention can have a
superior, practical effect that it can provide athe -227 NAY 2005
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when the dJe 1s opened the die blocks can be spaced from each other, as
predetermined, as required for example for cleaning the die.

15 The foregoing and other objects, features, aspects and advantages of
the present invention will become more apparent from the following detailed
description of the present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

20 In the drawings:

Figs. 1A and 1B show a mechanism opening and closing a die of a
resin seal apparatus in accordance with the present invention opened and
closed, respectively, as seen in a front view; and

Figs. 2A and 2B show a conventional die opening and closing

25 mechanism opened and closed, respectively, as seen in a front view.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention provides a die opening and closing mechanism,
as will be described hereinafter with reference to Figs. 1A and 1B.

Figs. 1A and 1B show a mechanism opening and closing a die of a

30 resin seal apparatus in accordance with the present invention opened and
closed, respectively, as seen in a front view.

With reference to Fig. 1A, the die includes a movable, bottom die
block 1 attached to a lower plate 2, and a movable, top die block 3 attached to

- 3.



20 In the drawi ngs: Figs. 1A and 1B show a nechani sm openi ng and closing a
the of a resin seal apparatus in accordance with the present invention
opened and closed, respectively, as seen in a front view, and . F gg A\
and 2B show a conventional the opening and closing 25 mechani sm opened
and cl osed, respectively, as seen in a front view DESCRI PTION OF THE
PREFERRED EMBODI MENTS The present invention provides a the opening and

cl osing nechanism as will be described hereinafter with reference to
Figs. A and 1B. Figs. 1A and 1B show a nmechani sm openi ng and cl osing a
the of a 30 resin seal apparatus in accordance with the present invention
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seal apparatus.

A driving mechanism 36 s provided for example in the form of a
hydraulic cylinder and moves lower plate 2 upward and downward.

Bottom and lower plates 6 and 2 are connected together by a pair of

15 opposite link mechanisms 11. In the figure, only the frontward one of
mechanisms 11 1s shown.

Link mechanism 11 transfers to bottom plate 6 a driving force
imparted to lower plate 2 and it is configured of a pivot 12, a bar 13 pivoting
around pivot 12, a bar 14 connected by shafts to one end of bar 13 and

20 bottom plate 6, respectively, and a bar 15 connected by shafts to the other
end of bar 13 and lower plate 2, respectively.

Furthermore pivot 12 is fixed to base 9 via a fixing member 16.

Tie bar 7, driving mechanism 10 and link mechanism 11 cooperate to
configure a mechanism moving top and bottom die blocks 1 and 3 upward

25 and downward.

A wired base material 17 is formed lengthy and also has an
electronic component already packaged thereon and wired for example with
a wire. Wired base material 17 is fed continuously from a wire bonder, a
reel or the like (not shown) provided on a left hand, as seen in the figure,

30 through a guide roller 18 and right and left, horizontally positioned pinch
rollers 19 successively to a space provided between die set 5, i.e., between
top and bottom die blocks 1 and 3.
Right and left pinch rollers 19 are fixed to base 9 via attachments 20

4.



15 opposite link nmechanisnms 11. In the figure, only the frontward one of
mechani snms 11 is shown. Link mechanism 11 transfers to bottomplate 6 a

driving force inparted to lower plate 2 and it is configured of,qa,Ri I}
12, a bar 13 pivoting around pivot 12, a bar 14 connected by stzgfm@l ?Uﬁ
one end of bar 13 and 20 bottom plate 6, respectively, and a bar 15
connected by shafts to the other end of bar 13 and | ower plate 2,
respectively. Furthernore pivot 12 is fixed to base 9 via a fixing nenber
16. Tie bar 7, driving nmechanism 10 and |ink nmechani sm 11 cooperate to
configure a nechani smnoving top and bottomthe blocks 1 and 3 upward 25
and downwar d w red base material 17 is formed | engthy and al so has an
el ect r oni @%bhponent al ready packaged thereon and wired for exanple with
a wire. Wred basechavlerall 9 1¥anspdrédvicehbaseoeskyial ddnmwéhinh hesoonder, a
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and upper plate 4 moves upward to completely open die set 5 of top and

bottom die blocks 1 and 3.

Then, as shown in Fig. 1B, driving mechanism 10 drives lower plate

2 to move it upward and also cause bars 15, 13, 14 to extend. This drives

15 bottom plate 6 in a direction opposite lower plate 2 to move bottom plate 6
downward and also allows tie bar 7 to move downward upper plate 4 linked
to bottom plate 6. Subsequently, lower plate 2 moves upward and upper
plate 4 moves downward to completely close die set 5.

The present die opening and closing mechanism 1is characterized in

20 that, first of all, wired base material 17 is transported by a mechanism, 1.e.,
right and left pinch rollers 19 fixed to base 9, independent from die set 5.
This keeps wired base material 17 to have an invariable position, as seen 1n
a direction of height, whether die set 5 is opened or closed. Wired base
material 17 can thus have the Fig. 1A loop 22 minimized.

25 The present invention is also characterized in that a single driving
mechanism 10 can drive top and bottom die blocks 1 and 3 simultaneously to
open and close the die. Thus a simplified structure can be used so that
when the die is opened, bottom and top die blocks 1 and 3 can be spaced ,as
predetermined, as required for example for cleaning the die.

30 The present invention can thus minimize loop 22 of wired base
material 17. It can thus provide a wire free of deformation and
accommodate a lead frame large in thickness, and also provide a

miniaturized resin seal apparatus.



10 4 linked to bottom plate 6. Subsequently, |lower plate 2 noves downward

and upper plate 4 noves upward to conpletely open the set 5 of t g
bottomthe blocks 1 and 3. Then, as shown in Fig. 1B, driving negﬁgﬁP Wﬁlo
drives lower plate 2 to nove it upward and al so cause bars 15, 13, 14 to
extend. This drives 15 bottomplate 6 in a direction opposite |ower plate
2 to nove bottom plate 6 dowmward and also allows tie bar 7 to nove
downward upper plate 4 linked to bottomplate 6. Subsequently, |ower

pl ate 2 noves upward and upper plate 4 noves downward to conpletely close
die set 5. The present the opening and closing mechanismis characterized
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mechanisms arranged parallel to the direction followed to transport wired
base material 17 can also be used for a total of two pairs of link mechanisms
15 to consider the total weight of die set 5, lower plate 2, upper plate 4, and
bottom plate 6.

Furthermore while the embodiment uses a drive and transfer
mechanism in the form of link mechanism 11, it may alternatively for
example use a rack and pinion mechanism formed of a rack attached to pivot

20 12 and a pinion attached to lower plate 2 and bottom plate 6, respectively.

The present invention has also been described in an application to a
tape for TAB or other similar, continuous, lengthy, wired base material.

The present invention, however, is not limited thereto and if three die blocks
form a die and the intermediate die is fixed to use a lead frame provided in

25 the form of a strap the present invention can also be applied to provide a
simplified die opening and closing mechanism.

Although the present invention has been described and iJustrated in
detail, it is clearly understood that the same is by way of illustration and
example only and is not to be taken by way of limitation, the spirit and scope

30 of the present invention being limited only by the terms of the appended

claims.



5 set 5 of bottomand top die blocks 1 and 3 is fornmed of two link
mechani sms  arranged orthogonal to a direction in which wired bagé Mgy EUQS
material 17 is transported. However, the present invention is not limte
thereto and the pair of Iink mechanisns 11 may by fornmed of two |ink
mechani snms arranged parallel to the direction in which wired base
material 17 is transported. 10 Furthernore, a pair of |ink mechanisns
structured by two Iink rmechanisns arranged orthogonal to the direction
followed to transport wred base material 17 and a pair of |ink

mechani snms structured by two |ink nechanisns arranged parallel to the
di r ect WGRAT &% COMMEDDIS r ansport wired base material 17 can al so be used
for a total of two pairs of |ink nmechanisns 15 to consider the total

wei ght of the set 5, |lower plate 2, upper plate 4, and bottom plate 6.
Furthernore whil e the enbodi nent uses a drive and transfer nmechanismin

the formof 1 ink JiecRaniSeail clbbinFemeahhaisiatfor elsy ihor resinaepl e use a
rack and pinion nechanismformed of a rack attached to pivot 20 12 and a
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pr eserfPHATGENRE iséﬁﬁﬁﬁswﬁf“ SH AR HESIOME§OTH Ogﬁhgﬁgwc{:hgﬁp@nét“}o{?gybta 3%-e f or

TAB or other simlar, continuous, lengthy, wred base material. The
presenhatéenieht{iDncomgwisieg; is not limted thereto and if three the bl ocks
forma the and the internediate the is fixed to use a | ead frane provided
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provide a sinp I'ng and cl osi ng nechani sm Al though the
present invention has been described and illustrat.ed in t ai {L kS
clearly undet srsdarisar’t he. %@n’%‘oi‘%n_%ﬁa%?k 5819 ey OFié? .‘%ﬁﬁa@dj’a’e%%% e
only and is not to be taken by way of limtation, the spirit and scope 30

of thejpwewant; kadention being limted only by the terns of the appended
clainms. -6 Z 7 MAY 1005 WHAT IS CLAIMED I S:

a mechanism (18i, 19, 20, 21) transporting said wired base material (17)
to a space provided between said die blocks (1, 3),

wherein said transporting mechanisw (18, 19, 20, 21) is provided to be

independent from said die set (5), wherein

said moving mechanism
(7,10,11) includes a mechanism (10) driving one of said die blocks (1, 3) in a
predetermined direction and a mechanism (11) transferring to the other die
block (1, 3) a driving force imparted by said driving mechanism (10) to une die
block (1, 3), wherein said transferring mechanism (11} drives said other die
block (1;, 3) in a direction opposite a direction followed to drive said one die

block (1, 3), to open and close said die set (5).

2. The die opening and closing mechanism of claim 1, wherein said

~J1



1. A die opening and cl osing nmechanismfor use in a resin seal apparatus
sealing with resin an el ectronic: conponent attached to a wired base
material (17), conprising: a die set formed of opposite die bl ogRsMAylp3) ;
a mechanism (7, 10, 11) noving each of said die blocks (1, 3) upward and
downward; and a nechanism (18, 19, 20, 21) transporting said w red base
material (17) to a space provided between said die blocks (1, 3), wherein
said transporting mechanism (18, 19, 20, 21) is provided to be

i ndependent fromsaid die set (5), wherein said noving nmechani sm

(7,10,11) includes a nechanism (10) driving one of said die blocks (1, 3)
in a predeternined direction and a nmechani sm (11) transferring to the

ot her dle vin orce, ted by said driving nmechani sm
(10) £ a%ﬁglﬁ %Fgéﬁsfﬁ(gg%“5a g%%ln sgldgﬁransferring mechani sm (11)
drives said other die block (1, 3) in a direction opposite a direction

followed to drive said one die block (1, 3), to open and cl ose said die
set (5). 2. The die opening and closing nechanismof claim1, wherein said

2 7 MAY 2005 pransd ﬁg@hﬂgg Hﬁﬁhﬂ@él E‘&ééﬁaﬁﬁn@of%%ﬁchﬁi@rﬁﬂ said The die

openi ng and cl osi ng chani sm of m 1, wherein said wred base

material (17) is a lepgt er contlnuousl fed he di e openi ng and
cl osi MYr @ﬁéﬁl@ﬁ?"o‘flak%aﬂrfﬁ Yb &iedhy; Hewbied CO\%#’FB&P‘F%& terial (17) is a
| ead frame. 5. The die openlng and cl osing nechani smof claim1, wherein
said wred base material (17) is a tape for TAB. 6. The di e opening and
cl osi ng nechanismof claim1, wherein said transporting nmechanism (18,

19, 20, 21) itpglig;d %p@ﬂ?ﬂé gﬁﬁarh&/infgi %8fhaBism of claim 1, wherein said

wired base material (17) is a lead frame.

5. The die opening and closing mechanism of claim 1, wherein said

wired base material (17) is a tape for TAB.

6. The die opening and closing mechanism of claim 1, wherein said

transporting mechanism (18, 19, 20, 21) itself is positionally fixed.



