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Bond tests were performed on two PCB samples fabricated by the French company CIRLY
. The samples feature Copper (Cu) soldering pads, which are electrolytically coated with a 0.2 m thick layer of Palladium (Pd). Some information on the advantages of Palladium is given in the annex at the end of this document.
Bond equipment:

Delvotec 6400 aluminium wedge bonder(45deg feed angle), tool 4W4F-1820-W7C_F00, wire 25micron Al/1%Si, US frequency 100 kHz

Testing equipment:

Wire pull tester, Dage type 2400A, geometry 30degree pull on 1st and 2nd bonds. The bondwire length was 1.5mm.
Performed tests:

3 sets of bond tests with 10 wires each were made changing the following parameters

	Parameter
	Set.1
	Set.2
	Set.3

	Ultrasonic Power

	75
	70
	75

	Bond Force
	125
	100
	100

	Touch Down Force
	115
	90
	90

	US Power Max.
	20
	20
	20

	US Power Min
	75
	70
	75


The following relevant parameters were kept constant for all sets.

	Parameter
	value

	 Deformation
	70

	 Rampsteps
	250

	 Bond delay
	20ms

	 Touch down delay
	10ms

	 Curvescale
	1150 

	 TD Delay
	10ms

	 Td Offset
	20

	 TD Steps
	2


The statistical analysis gave the following results.
	             Set.1     Set.2      Set.3 

	     Min: 10.41        10.45      10.13

	    Mean: 10.70        10.86      10.498

	     Max: 10.97        11.21      10.73

	Std Dev.:  0.206        0.252      0.254


The 3 parameter sets give good pull tests results. The failure mode is in practically all cases ‘First heel failure’ as it should be. Set 1 is believed to give the best results in terms of surface variability.

Some tests were carried out using a lower deformation of 65. This also gave good results, but to allow for surface variability and flaws the slightly higher deformation should be more consistent.
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Further tests

2 sets of bond tests with 10 wires each were made changing the following parameters

	parameter
	Set.4
	Set.5

	Ultrasonic Power

	75
	75

	Bond Force
	140
	125

	Touch Down Force
	130
	115

	Us Power Max
	20
	15

	Us Power Min
	75
	75


Set.4 failure modes: 6 x Second Bond Lift, 1 x Midwire Break, 3 x First Heel Failure

Set.5 failure modes: 2 x Second Bond Lift, 2 x Midwire Break, 5 x First Heel Failure

The statistical analysis gave the following results:
	              Set.4      Set.5  

	     Min:     7.61       10.33

	    Mean:     9.37       10.87

	     Max:    10.85       11.37

	Std Dev.:     1.28        0.318 
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Conclusion

Palladium coated Copper pads can be used for Aluminum wedge bonding, leading to good pull test results. 

Characterization of long term reliability and behavior under special environmental conditions, e.g. high or low temperature or strong temperature variations, would require further more extensive tests.   

Annex : Palladium 

	PRINCIPLE: Electrolytic plating of Palladium ( Pd) on copper. Thickness of the plating env. 0,2µm.
ADVANTAGES:
QUALITY
· Finish particularly adapted to circuits classifies 5 

· Good flat deposit specially useful for the soldering of SMD 

· Good wetability, good soldering, beautiful aspect 

· Mastery of a process which is perfectly integrated into our workshop 

· Abolition of the lead (protection of the environment) 

· The palladium plating is practised within weak temperatures: abolition of the thermic shocks related to the HAL 

· Compatibility with the various types of soldering pastes excellent definition of etching 

· Very good behaviour within the etching 
· Does not oxidize below 400degC

DELAY :
· Saving of time 

· Mastery of the process internally 

· Reliability of the delay still increased 

INCONVENIENCES: 
· Palladium is a noble metal 

· Its rate is fluctuating 

CHARACTERISTICS:
TECHNOLOGICAL
· Flat plating and soudable 

· very fine plating < or = to 0,2µm directly on the copper 

· Allows SMD with the finest pitches which one can find today 

· Allows the Chip On Board gold and aluminium wire systems to be used
· Process already used in the finish of the components. 

PHYSICS
· Hardness = 240-260 Knoop 

· Density = 11,5-12,0 g / cm3 

· Internal tension= 62-64 KPSI 

· Strain = > 6 % 

· Structure = Equiaxiale with fine grain 

· Dissolution of the Pd at 250°C during 3 seconds 
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