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The Low Height Looping Technology for Multi-chip Package in Wire Bonder
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ABSTRACT

Recent new packages such as MCP(Multi-Chip Package), QDP(Quadratic Die Package) and DDP(Dual Die Package)
have stack type configuration. This kind of multi-layer package is thicker than single layer package. So there is need for
the low height looping technology in wirebonder to make these packages thinner. There is stiff zone above ball in
wirebonder wire which is called HAZ(Heat Affect Zone). When making low height loop (below 80 pm) with traditional
forward loop, stiff wire in HAZ(Heat Affected Zone) above ball is bended and weakened. So the traditional forward
looping method cannot be applied to low height loop. SSB(stand-off stitch) wire bonding method was applied to many
packages which require very low loops. The drawback of SSB method is making frequent errors at making ball, neck
damage above ball on lead and the weakness of ball bonding on lead. The alternative looping method is BNL(ball neckless)
looping technology which is already applied to some package(DDP, QDP). The advantage of this method is faster in
bonding process and making little errors in wire bonding compared with SSB method. This paper presents the result of
BNL looping technology applied in assembly house and several issues related to low loop height consistence and BNL
zone weakness.
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Fig. 2. Capillary motion of BNL method.

Fig. 3. BNL ﬁgure
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(b) Ball neck damage bonded by SSB method
Fig. 4. SSB method.
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Fig. 5. Wire contact with upper layer chip in SSB method.
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Fig. 7. One wire bonding cycle time.
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Fig. 10. Loop shape that is robust to 2nd reaction force.
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Fig. 11. New BNL Shape.
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Table 1. Wire bonding performance result.

L/H BPT
Spec 30~80 Min 4.0
Max 57.10 10.30
Min 39.10 6.30
Mean 47.50 8.07
stdev 2.58 0.37
Cpk 1.72 3.66

Table 2. Comparison BNL with SSB method.

Method Mf\fgi.“e P:C‘]‘Z:;e Loss | <& | PPM
SSB 801 38798 12 99.97 309
802 11282 7 99.94 620

Total 50080 19 99.96 379

a) SSB method failure

Method Mia\;:(l;i.ne Piziztge Loss T PPM
BNL 909 98553 16 99.98 162
910 1018 1 99.9 982

Total 99571 17 99.98 171

b) BNL method failure
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