A CLAMPING ASSEMBLY FIELD OF THE INVENTION The present
invention generally relates to a clamping assembly for clamping lead frames
with pre-attached semiconductor devices, such as microchips. In particular, it
relates to a clamping assembly having improved provisions for
compensating warpages occurring in the lead frame that causes “bouncing

lead' (unstable processA\WOEANPING RS SEMBLTY. so that wire bonding
may be performed. BACKGROUND ART Clamping assemblies known in the

art include a top clamp plate to clamp a lead frame with a pre-attached
microchip so that wire bonding may be performed on the microchip. An

e ?qﬁl facl ing assembly known in the art is illustrated in Figure 1. As
FIELDsé W %Hl’lligéulﬂ i?,whe clamping assembly 10 comprises of a top clamp plate
11 as a single entity. The top clamp plate 11 comprises of a relief pocket 13

The pfideAtiRRESoAESFRNAIREEIRNLERRING Si3BHIAAS LarIngriess Ahales with
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“As a result of the warpages occurring at the lead frame, the lead frame is
bondifgsnificRMPGEERIR®d to the clamping assembly. This eventually leads to
mechanical or electrical failure of the wire during the wire bonding process of

the microchip. As a practical matter, resistance to the extruding action in the

wire during "pull-out” tests must meet certain standards to gain approval of
BACKGROMNRAMTictor device. Semiconductor devices which fail to pass such

tests are usually unsaleable. 1

Clamping assemblies known in the art include a top clamp plate to clamp a lead frame with a
pre-attached microchip so that wire bonding may be performed on the microchip.

An example of a clamping assembly known in the art is illustrated in Figure 1. As shown in
Figure 1, the clamping assembly 10 comprises of a top clamp plate 11 as a single entity. The top
clamp plate 11 comprises of a relief pocket 13 at both ends. At the central portion of the top
clamp plate 11 comprises of at least one rib 12.

Many of the clamping assemblies heretofore devised, including the clamping assembly 10
shown in Figure 1, however, are not able to sufficiently secure the lead frame when warpages
occurs in the lead frame due to pre-heating prior to the wire bonding process of the microchips.
As a result of the warpages occurring at the lead frame, the lead frame is insufficiently secured
to the clamping assembly. This eventually leads to mechanical or electrical failure of the wire
during the wire bonding process of the microchip. As a practical matter, resistance to the
extruding action in the wire during “pull-out” tests must meet certain standards to gain approval
of the semiconductor device. Semiconductor devices which fail to pass such tests are usually
unsaleable.



Therefore, it is important to make some provision in the clamping assembly to

allow compensation for warpages in the lead frame. One particular existing

method is to paste a yellow adhesive tape underneath the lead frame so as

to secure the lead frame to the clamping assemblies. While such method

has proven advantageous in use and has gained wide market acceptance,
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and example, an embodiment of the present invention is disclosed.
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SUMMARY OF THE INVENTION
In accordance with a first aspect of the present invention, there is provided a clamping assembly
for clamping lead frame with a pre-attached semiconductor device, comprising of:

a first member, to hold the lead frame, said first member having a surface profile
in contact with a surface profile of the lead frame,

a second member for allowing the mounting of the first member thereon,

an attachment means to secure the first member onto the second member,

wherein the attachment means is adjustable to conform the surface profile of the
first member to the surface profile of the lead frame.

Preferably, the first member comprises of at least a rib to receive a semiconductor device of the
lead frame.

Preferably, the attachment means may be screws.

Preferably, the first member may be made of a flexible material.
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lead frame. Preferably, the attachment means may be screws. Preferably, the
first member may be made of a flexible material. 2 In accordance with a
second aspect of the present invention, there is provided a clamping devices
for clamping a lead frame with a pre-attached semiconductor device,
comprising of: a first member having a plurality of ribs, a second member for
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a second member for allowing the mounting of the first member thereon, an
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second member having relief pockets at both ends, wherein the relief pockets
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prises of a p eferably, the attachment means may be
screws. Preferably, the first member may be made of a flexible material.

Preferably, the first member may be made of a flexible material.

In accordance with a third aspect of the present invention, there is provided a clamping devices
for clamping a lead frame with a pre-attached semiconductor device, comprising of:

a first member, to hold the lead frame,

a second member for allowing the mounting of the first member thereon,

an attachment means to secure the first member onto the second member,

the second member having relief pockets at both ends,

wherein the relief pockets compensate any warpages of the lead frame.

Preferably, the first member comprises of a plurality of ribs.
Preferably, the attachment means may be screws.

Preferably, the first member may be made of a flexible material.



3 BRIEF DESCRIPTION OF THE FIGURES Further objects of this invention,
together with additional features contributing thereto and advantages
accruing therefrom, will be apparent from the following description of an
embodiment of the present invention which is shown in the accompanying
drawings with like reference numerals indicating corresponding parts

BRIEF DESCRIPTION OFAMHE KIGIERES in  conjunction with the following
drawings, wherein: Figure 1 shows an example of a clamping assembly
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clamping assembly 1 in accordance with one embodiment of the presen
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. wherein an illustrated embodiment is described. 4 DETAILED DESCRIPTION
Figuregys éﬁ%’@ﬁ%ﬁ’fﬁé’bﬁ?ﬁ%ﬁ%\ﬁéﬁ@%&ﬂh@ fhlldescription, the

embodiments and examples shown should be considered as exemplars,
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shows a perspective view of an exemplary clamping assembly 1 in
one empoditgAER it PGTEEAMBRINRNt of the present invention. Figure 3 shows

an exp[oded view of the clar.nping. asse_mbly 1 in accordance with one
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of the present invention.
Figure 4 shows the clamping of the lead frame onto the clamping assembly.

Figure 5 shows the clamping assembly and the lead frame after the completion of the wire

bonding process.

These and additional embodiments of the invention may now be better understood by turning to
the following detailed description wherein an illustrated embodiment is described.



clamping of the lead frame onto the clamping assembly. Figure 5 shows the
clamping assembly and the lead frame after the completion of the wire
bonding process. The present invention relates to a clamping assembly for
clamping a lead frame with a pre- attached semiconductor device. The
clamping assembly 1 is elongate and generally rectangular in shape when

DETAWEDDESTRIRTION. 3% THEPREFERRED EMBODIMBENTESSembly includes a
first member 2 and a second member 3. The first member 2, known as an
insert member, and a second member 3 dimensioned to receive the first
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includes a mounting portion 3a, to accommodate the insert member 2
thereupon. The mounting portion 3a has at least the same dimension as the
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insert member 2 and a heating plate (not shown). The lead frame 7 may
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Insert member 2. After t ame 7/ is secured onto the clamping
assembly 1, wire bonding is performed on the microchip 7a so as to connect
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attached’sem|congductor evice: . . : ) )
ue to neating prior to the wire bonding process of the microchip. This
causes the surface profile of the microchip to be irregular. The warpages on

The clhRiaaf SagioRay Rcewnyteesiestne apateginglits thedhssst when viewed from
above. As seen in Figure 2, the clamping assembly includes a first member 2 and a second
member 3. The first member 2, known as an insert member, and a second member 3
dimensioned to receive the first member 2. As shown, the insert member 2 comprises of at least
one rib 4.

The second member 3, which may be known as a holding plate member, includes a mounting
portion 3a, to accommodate the insert member 2 thereupon. The mounting portion 3a has at
least the same dimension as the insert member, so as to permit mounting of the insert member

2 thereon.

As shown in Figure 4, when in use, the lead frame 7 is mounted in between the insert member 2
and a heating plate (not shown). The lead frame 7 may have a plurality of semiconductor
devices, such as microchips 7a being attached thereto and arranged in an predetermined
pattern of array as shown, each microchip 7a arranged corresponding to individual ribs 4 of the
insert member 2. After the lead frame 7 is secured onto the clamping assembly 1, wire bonding
is performed on the microchip 7a so as to connect the microchip 7a electrically to the leads of
the lead frame 7, as shown in Figure 5.



member. Due to the warpages on the lead frame 7, stress is imparted onto
the insert member 2. Such warpages are not desired as they would cause
the lead frame to be insufficiently secured to the clamping assembly. This
eventually leads to mechanical or electrical failure of the wire during the wire
bonding process of the microchip. As a practical matter, resistance to the
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insert member 2. The attachment means (not shown), such as screws, may

be extended into the screw holes 6 to thereby secure the two members
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spring steel.

When the insert member 2 is mounted onto the holding plate member 3, attachment means are
introduced to maintain the relative position between the holding plate member 3 and insert
member 2. The attachment means (not shown), such as screws, may be extended into the
screw holes 6 to thereby secure the two members together. The screws prevent rotation of the
members during operation. The screws may be further sealed to prevent unauthorized or
accidental adjustment. Further, the screws may also be adjusted so that the surface profile of
the insert member 2 is able to match the warpage profile of the lead frame 7 so that it may be
sufficiently secured. Studies have shown that the warpage profile of the lead frame 7 normally
occurs longitudinally to the insert member 2.

The insert member 2 may preferably be made of a flexible material so that the surface profile
may be easily manipulated to match the warpage profile of the lead frame 7. An example of such
a material is a spring steel.



6 The holding plate member 3 may also have a relief pocket 3b near each
end of the holding plate member 3, as shown in the figures. Studies have
shown that the relief pocket 3b may act as a stress relief, due to the
increased area in which the forces could act. Thus, the relief pockets 3b can
assist in the compensation of the warpages of the lead frame 7. It will be
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instanaedfacepanmteddbe theerangamgber may be designed in such a way that it is possible to
have more than one holding plate member 3 being mounted thereon. Other mounting
possibilities are also available as required by the configuration of the relevant clamp assembly or

wire bonding machine.

The clamping assembly of the invention is easy to fit and use. It provides means of securing the
semiconductor device thereon by improved provision of compensating the warpages in the lead
frame, and thereby resulting in lesser rejected semiconductor devices. It also improves the
durability of the clamping assembly. The insert member and holding plate member are fabricated
such that they move independently of each other to self-adjust and accommodate the varying
thicknesses of the semiconductor devices or other variations. The insert member or holding
plate member can be replaced with another of a different configuration with relative ease and
speed, as long as they serve the same purpose.

Many other variations are possible within the scope of the present invention which is only limited
as defined in the claims or elsewhere as indicated.



thicknesses of the semiconductor devices or other variations. The insert
member or holding plate member can be replaced with another of a different
configuration with relative ease and speed, as long as they serve the same
purpose. Many other variations are possible within the scope of the present
invention which is only limited as defined in the claims or elsewhere as
CLAIMSlicated. 7 CLAIMS 1. A clamping assembly for clamping a lead frame with
a pre-attached semiconductor device, comprising of: a first member, to hold
the lead frame, said first member having a surface profile in contact with a
1. shrfeleapiegilessetnelyetid flameing sederdd Hiasrebeitho A apenaHgafrImeafmiprnductor
ofithedrsbmpnshry shereon, an attachment means to secure the first member

to th d b int ttach I is adjustable t .
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lead frame. 3. The clamping assembly accord,ln? to any one of the preceding
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clamping a lead frame with a pre-attac
of: a first member having a plurality of ribs,

2. The clamping assembly according to claim 1, wherein the first member comprises of at
least a rib to receive a semiconductor device of the lead frame.

3. The clamping assembly according to any one of the preceding claims, wherein the

attachment means may be screws.

4. The clamping assembly according to any one of the preceding claims, wherein the first

member may be made of a flexible material.

5. A clamping devices for clamping a lead frame with a pre-attached semiconductor device,

comprising of:

a first member having a plurality of ribs,

a second member for allowing the mounting of the first member thereon,

an attachment means to secure onto the second member,

the ribs having an intersection point hereinbetween,

wherein the intersection point has at least an aperture to compensate for any
warpages of the lead frame that causes ‘bouncing lead’ (unstable process).

6. The clamping assembly according to claim 5, wherein the attachment means may be
Screws.



10.

11.

a second member for allowing the mounting of the first member thereon, an
attachment means to secure onto the second member, the ribs having an
intersection point hereinbetween, wherein the intersection point has at least

an aperture to compensate for any warpages of the lead frame that causes
“bouncing lead' (unstable process). 6. The clamping assembly according to
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pre-attached semiconductor device, comprising of: a first member, to hold
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member thereon, an attachment means to secure the first member onto the
sEROIY THER jer, the second member having relief pockets at both ends,
wherein atiestetiefmieckistdaoriperadttsaamg, warpages of the lead frame. 9.
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comprises of a plurality of ribs. 10. The clamping assembly according to
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The clamping assembly according to claim 8, wherein the first member comprises of a
plurality of ribs.

The clamping assembly according to claims 8 or 9, wherein the attachment means may

be screws.

The clamping assembly according to any one of claims 8 to 10, wherein the first member
may be made of a flexible material.



