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FIG. I. 
PRIOR ART 

FIG 2 
PRIOR ART 
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MICRO LEAD FRAME PACKAGE HAVING 
TRANSPARENT ENCAPSULANT 

TECHNICAL FIELD OF THE INVENTION 

0001. The present invention generally relates to a micro 
lead frame package (hereinafter called as MLP throughout 
the specification) especially to an MLP having a transparent 
encapsulant. 

BACKGROUND OF THE INVENTION 

0002. In recent years, there has been a strong demand for 
an MLP that has a low dielectric rate, high heat conductivity 
and a desired thermal expansion coefficient. Advanta 
geously, the thermal expansion coefficient of the MLP is 
Similar to that of the electronic parts having an extensive 
Storing capability, a high-speed operation and a low fabri 
cation cost. Further, there is a strong demand for MLP with 
light Sensors to cater for increasing popularity of light 
sensitive or light activated instrument such as LASER 
diodes and other Semiconductor devices that incorporate 
optical Sensors. 
0003) To meet this demand, an MLP with a transparent 
window was developed. FIG. 1 shows a typical MLP with 
a transparent window of the prior art. It is a ceramic 
dual-in-line package (CERDIP) of a charge-coupled device 
(CCD). As shown therein, the MLP (1) comprises a die (11), 
a ceramic lower plate (12) which acts as a die pad, a lead 
frame (14), a ceramic upper plate (15) and a window (10). 
A die sealant (13) is applied to one side of a central portion 
of the die pad (12). The die (11) is then attached to the die 
pad (12) by placing it on the die Sealant (13). Later, a 
ceramic Sealant (16) is applied to top fringe of the die pad 
(12), mount a lead frame (14) thereon, apply a ceramic 
Sealant (16) to the lead frame (14) and fixing the upper 
ceramic plate (15) onto the lead-frame (14). To complete the 
assembly, the die (11) and the lead frame (14) are electrically 
connected by a conductive wire (18), and a transparent 
window (10) is sealed by a transparent window sealant (17). 
0004. In a more detail, the ceramic package of the prior 
art is directed to applying a ceramic plate Sealant (16) onto 
the top fringe of the die pad (12), and mounting the lead 
frame (14) thereon. In addition, the ceramic upper plate (15) 
of which the lower side is provided with the ceramic plate 
sealant (16) is mounted on the lead frame (14), and is then 
heat-treated, so that the ceramic plate Sealant (16) is molten 
to seal the lead framed (14) to the ceramic upper plate (15). 
0005 Meanwhile, the die sealant (13) is applied to a 
central portion of the die pad (12), and the die (11) is 
mounted thereon, and is heat-treated. Thereafter, the die (11) 
and the inner lead (19) of the lead frame (14) are bonded 
using a wire (18). The transparent window (10) of which one 
side is provided with the transparent window sealant (17) is 
mounted on the ceramic upper plate (15). The transparent 
window Sealant (17) is heat-treated to melting to Sealingly 
attach the transparent window (10) to the upper portion of 
the ceramic upper plate (15). 
0006 After the above operation, the lead frame (14) is 
trimmed, and the fabrication of the ceramic MLP is com 
pleted. However, the ceramic MLP of the prior art and the 
fabrication method thereof have the following problems. 
0007 Firstly, to provide a ceramic sealant (16) coat on 
lower side of the ceramic upper plate (15) involves fabri 
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cation processes that are both intricate and complex that 
inevitably leads to high fabrication cost. Secondly, it is 
almost impossible to achieve a desired Sealant effect 
between the ceramic upper plate (15) and the window 
sealant (17). This normally leads to damage where the 
window (10) peels off from the ceramic upper plate (15). 
0008. In another type of MLP (2) with transparent win 
dow as shown in FIG. 2, a die (21) is first placed on o 
die-pad (22) of the lead-frame (23). Connections (25) are 
then made between the die (21) and lead fingers (24) of the 
lead frame (23). A predetermined volume of transparent 
plastic (24) is then applied enough to cover the die (21) and 
the die-pad (22). Thereafter the package is moulded to form 
MLP with the clear transparent plastic forming a window. 
0009. This type of MLP is easier and thus less costly to 
manufacture and in many instances is more Superior in term 
of performance and reliability compared to the previous 
example. However, Some problems still persist with this type 
of MLP in that the transparent plastic normally have a 
different coefficient of expansion with the moulding com 
pound resulting in disassociation of materials after Some 
time of use. This disassociation will lead to crack that will 
damage the MLP. 
0010. In an effort to reduce the amount of moulding 
material and the proceSS use for cost reduction and other 
apparent benefits, attempts have been made to mould one 
Side of the lead-frame using a single compound, that is a 
transparent plastic. The results have been very encouraging, 
however, there is still a drawback in that the transparent 
plastic easily peels off from the lead-frame especially during 
cooling resulting in reject of the MLP. Therefore, there arises 
a need to provide a new design for MLP that lacks or at least 
minimises the above problems. This has become the main 
object of the present invention. 

SUMMARY OF THE INVENTION 

0011. Accordingly, it is an object of the present invention 
to provide an MLP with a transparent encapsulation. 
0012. It is another object of the present invention to 
provide an MLP with a transparent encapsulation that is easy 
and cheap to employ. 

0013. It is yet another object of the present invention to 
provide an MLP with a transparent encapsulation that is both 
reliable and durable. 

0014. These and other object of the present invention are 
accomplished by, 

0015 A Micro Lead Frame Package (3), comprising: 
0016 a lead frame (31) having a die-pad (32), a plurality 
of lead fingers (53) and an interlock undercut (34); 

0017 a die (35) placed onto said die-pad (32); 

0018 conductive wire (36) connecting said die (35) 
to said plurality of lead finger (33); and 

0.019 an encapsulant (37), 

0020 characterised by 
0021 said encapsulant (37) being optically transpar 
ent. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0022. Other aspect of the present innovation and their 
advantages will be discerned after Studying the Detailed 
Description in conjunction with the accompanying drawings 
in which: 

0023 FIG. 1 showing a cross-sectional view of the 
ceramic MLP with transparent window of the prior art. 
0024 FIG. 2 showing a cross-sectional view of another 
prior art of ceramic MLP with transparent window. 
0025 FIG.3 showing a cross-sectional view of the MLP 
with transparent encapsulant according to one embodiment 
of the present invention. 
0.026 FIG. 4 showing a lead frame body with a plurality 
of lead frame arranged in a matrix-array. 
0027 FIG. 5 showing a lead frame body with stress 
relief means. 

DETAILED DESCRIPTION OF THE DRAWINGS 

0028 Referring now to FIG. 3 showing a cross-sectional 
view of the MLP with transparent encapsulant according to 
one embodiment of the present invention. The MLP (3) 
comprises a lead frame (31) having a die-pad (32) and a 
plurality of lead fingers (33). On the underside of the lead 
frame (31) an interlock undercut (34) is provided by shal 
lowly machining away part of the lead frame (31) along the 
shank. A die (35) is placed and secured onto the die-pad (32) 
after which conductive wire (36) connecting the die (35) to 
a plurality of lead finger (33). The lead frame is then 
encapsulated by an optically transparent plastic encapsulant 
(37) to form the MLP. In MLP of the prior art encapsulation 
is carried out on both side of the lead frame. However, in the 
present invention encapsulation is carried out only to one 
Side of the lead frame. This reduces material used, making 
the package Smaller and lighter with other inherent advan 
tageS. 

0029. One of the major problems with one side encap 
sulation of MLP is delamination of the encapsulant. In the 
present invention, a Sort of a locking means is provided to 
lock the encapsulant permanently to the lead frame. This is 
achieved through the interlock undercut (34) that is provided 
to the lead frame (31). During encapsulantion the heat will 
cause the encapsulant (37) to melt and flow into the interlock 
undercut (34) and on cooling the encapsulant will lock 
permanently to the lead frame (31) thus forming a locking 
means that eliminate delamination. 

0030) Referring now to FIG. 4 showing a Lead Frame 
body with a plurality of lead frame arranged in a matrix 
array. The Lead Frame body (4) for fabrication of MLP, 
comprises a plurality of a lead frame (41) each having a 
die-pad (not shown), a plurality of lead fingers (not shown) 
and an interlock undercut. The lead frame (41) are arranged 
in matrix-array for convenience of fabrication. This arrange 
ment may look simple but it has one inherent advantage 
never thought possible before, it allows the use of a Single 
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mould for fabrication of MLP of various sizes and shapes. 
This proves to be very attractive technically and economi 
cally. 
0031 Referring now to FIG. 5 showing a Lead Frame 
body with stress-relief means. One of the main problems in 
the fabrication of MLP is what is term as “delamination', 
that the plastic encapsulant has a tendency of peeling off 
from the lead frame during cooling. This is caused by the 
different coefficient of expansion between the plastic encap 
Sulant and the lead frame which results in different contrac 
tion of the materials. In the present invention, this problem 
is checked by using a StreSS relief means to check the 
propagation of the delamination. The Lead Frame body (51) 
being provided with a stress-relief means (52) in the form of 
Slots in between one matrix to another matrix of lead frames. 
By doing this, should delamination occur to one matrix, it 
would not spread to other matrix thus Saving other matrices 
from delamination. 

0032) While the preferred embodiment of the present 
invention and their advantages have been disclosed in the 
above Detailed Description, the invention is not limited 
thereto but only by the Scope of the appended claims. 
What is claimed is: 

1. A Micro Lead Frame Package, comprising: 
a lead frame having a die-pad, a plurality of lead fingers 

and an interlock undercut, 
a die placed onto Said die-pad; 
conductive wire connecting Said die to Said plurality of 

lead finger; and 
an encapsulant, 
characterised by 
Said encapsulant being optically transparent. 
2. A Micro Lead Frame Package as claimed in claim 1, 

further characterised by Said encapsulant being applied to 
one side of Said lead frame. 

3. A Micro Lead Frame Package as claimed in claim 2, 
further characterised by Said encapsulant flowing into Said 
interlock undercut to form a locking means. 

4. A Lead Frame body for fabrication of micro lead frame 
package, comprising: 

a plurality of a lead frame each having a die-pad, a 
plurality of lead fingers and an interlock undercut, 

characterised by 
Said plurality of lead frame being arranged in a matrix 

array. 
5. A Lead Frame body as claimed in claim 4, further 

characterised by Said lead frame being provided with a 
StreSS-relief means. 

6. A Lead Frame body as claimed in claim 4, further 
characterised by Said StreSS-relief means being Slots. 
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