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Table 1  Chemical composition of AgA1 alloy bonding wire (ω/%) 

Ag Pd Cu Sn Sb Pb Fe Al Zn Ca 

�95.99 3.99 0.00317 0.00003 0.00012 0.00013 0.00018 0.00037 0.00031 0.00010 
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Table 2  Chemical composition of AgA2 alloy bonding wire (ω/%) 

Ag Pd Ru Cu Sn Pb Fe Al Zn Ca 

�95.51 3.99 0.49 0.00235 0.00017 0.00018 0.00037 0.00056 0.00048 0.00008 
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Table 3  Bonded parameters of Ag-4Pd alloy bonding wire 

Ball bonded Wedge bonded Electronic flame off 

Impact force, 

F

f

/N 

0.80 

Bonded 
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� 1  AgA1-AgA2:;;<=MPQ��67 

Fig.1  Ball size analyses of AgA1, AgA2 alloy bonding wire 
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Fig.2  Ball shear strength analyses of AgA1, AgA2 alloy 

bonding wire 
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Fig.3  Ball pull strength analyses of AgA1, AgA2 alloy 

bonding wire 
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� 4  Ag-4Pd;<:;= FABRS 

Fig.4  FAB morphologies of Ag-4Pd alloy bonding wire: 

(a) AgA1 and (b) AgA2 
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Fig.5  Neck crack of FAB of AgA1 alloy bonding wire 
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� 6  Ag-4Pd:;;<=3TUpq/ 

Fig.6  Heat affected zone length of Ag-4Pd alloy bonding wire: 

(a) AgA1 and (b) AgA2 

 

 

 

 

 

 

 

 

 

� 7  AgA1:;;<=z{�R§BCW� 

Fig.7  Microstructure of neck of AgA1 alloy bonding wire after 

deforming 
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� 8  MN|}4y>NOz{¨© 

Fig.8  Black neck caused by ball neck crack 

 

 

 

 

 

 

 

 

 

 

� 9  AgA1-AgA2:;;<=ªNO¢ ��67 

Fig.9  Stitch pull strength analyses of AgA1, AgA2 alloy 

bonding wire 
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� 10  BSOB:;«¬®¯>ªNORS 

Fig.10  Defect bonded morphology in BSOB model 
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� 11  °3±²1³§ªNOz{´| 

Fig.11  Wedge bonded neck crack after thermal shock test 

 

 

 

 

 

 

 

 

 

� 12  ��PQ��> AgA2:;;<=BC 

Fig.12  Microstructure of AgA2 alloy bonding wire with 

uniform grain size 

 

 

 

 

 

 

 

 

 

� 13  AgA2:;;<=Re��>MNORS 

Fig.13  Uniformly bonded FAB morphology for AgA2 alloy 

bonding wire 
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� 14  ��PQ���> AgA1:;;<=BC 

Fig.14  Microstructure of AgA1 alloy bonding wire with 

non-uniform grain size 

 

 

 

 

 

 

 

 

 

� 15  AgA1:;;<=Re���>MNORS 

Fig.15  Non-uniform bonded FAB morphology for AgA1 alloy 

bonding wire 
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Effects of Properties and Structure of Ag-4Pd Alloy Bonding Wire on Bonding Strength 
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Abstract: The difference of properties and structure between Ag-4Pd and Ag-4Pd-0.5Ru alloy bonding wires were analyzed by scanning 

electron microscope, strength tester and thermal conductivity tester. The effects of Ru on ball size, bonded morphology and bonding 

strength of Ag-4Pd alloy bonding wire were investigated. The results show that Ru doping decreases the thermal conductivity of Ag-4Pd 

alloy bonding wire from 403 W/m·K to 385 W/m·K, makes the free air ball shape more regular, and increases the bonding strength. In 

addition, Ru doping also decreases the heat affect zone length from 50 to 35 µm, and eliminates the ball neck crack defect caused by 

excessively long heat affect zone. Besides, Ru can refine the grains of Ag-4Pd alloy bonding wire, cause more metal grains of different 

orientations within the same volume, and improve the synergistic effect and uniformity of deformation; as a result, we obtain more regular 

ball bonded shape. 

Key words: Ag-4Pd alloy bonding wire; Ru; morphology; structure; strength 
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