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RLSselll This paper introduces the mold technology for the development of ultra-compact package of
less than 1mm, and also analyze the error pattern of the results using this mold technology. The existing
ultra-small mold structure was one-piece, which caused the surface of EDM to be rough and increase the
error rate. This has been an obstacle to further reducing the size of the mold. On the other hand, the
proposed mold technology tries to overcome the limitation of the one—piece type by using the prefabricated
type method. This paper also classify defect patterns in the results of the proposed mold structure and

analyze the occurrence probability of each pattern to use as a basic data to develop a detector.
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[Fig. 1] The one—piece molding structure
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Inspection Criteria Inspection Items Name
Items (Spec)

PAD Max 0.1 mm —‘ Ee—————

[_PAD || Lead |[Heat Sink

Lead Max 0.3 mm

Heat Sink
CUP Part Lead Part PAD Part Heat Sink part
Mold BURR Mold BURR Mold BURR Mold BURR
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2) Metal Burr

Max 0.3 mm
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Inspection Criteria Inspection Items Name
Items (Spec)

Lead Max 0.3 mm

Frame Max 0.3 mm

Lead Part Frame Part
Metal BURR Metal BURR
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Inspection Criteria (Spec)
Items

PAD Length 0.5mm

Width 0.04mm EE— .

Inspection Items Name

Heat Sink Length 1.0mm I rre—
Width 0.04mm e Heat Sink
= —
Deim GAM Spec In

Frame Part
Metal BURR

Lead Part
Metal BURR
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Inspection Criteria Inspection Items Name
Items (Spec)
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3EA
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Inspection Criteria Inspection Items
Items (Spec) Name
Penetrating Frame discard
Type processing
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Penetrating Type Non-penetrating Type

Non-penetrating  Not
Type Acceptable
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Inspection o
Items Clitesa Inspection Items
Name (Spec)

| Max
Twist 0.6mm ’

: +0.6mm
Coil Set  /144mm ‘@ .
+0.6mm q
Cross Bow /144mm
+0.6mm '
Camber /1441““1
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(b) mold burr
[Fig. 3] Examples of flash and mold burr

@ =894

T8 ol A B A9l AR Sl ogk 45
7F difEoln, 21 9le] A= F sl e 5
o & I dRE £ T vk o wAlgt)
A A g Aol el et



=28 LED 37149] /st B3 78] 4 27

[Fig. 4] Examples of scratch
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[Fig. 6] Examples of non—molding
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[Fig. 7] Examples of mold clack
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<Table 1> Experimental conditions

Mold press maker FUJIWA 200ton
Mold temperature 1707175°C
Clamp pressure 90ton

Transfer Pressure 15kg / ch
Ram speed 8sec

Cure time 120sec

White EMC maker HITACHI 7005P
Cleaning/Wax maker UNISEM
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IT-4008 2= 57671¢] unitsE¥} (3x12x16=576units)
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<Table 2> Experiment result

Input Num De;le:j;:ve Good Num Yield rate
( f;;?zf g?e) 406 ea 25514 ea 98.43%
Defective content Num & Probability of
Defects
Mold burr 155 ea  (0.60%)
Metal burr 40ea (0.15%)
Scratch 144 ea  (0.56%)
Black spot 0
Foreign matter/pollution 67 ea (0.26%)
Unformed 0
Frame transformation/ 0
PAD flatness
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