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OPTIONS FOR LEAD FREE FINISHES FOR P.C. BOARDS


The conversion to a lead free process in order to meet the requirements of the European legislation has required companies to review the complete process and one key area is the P.C. board. As with the component terminations and solder alloy used, all P.C. boards will have to have a lead free finish applied in order to meet the regulations. The good news is there are many lead free surface finishes already in high volume use, including immersion gold over electroless nickel, OSP (Organic surface preservative), immersion silver, and immersion tin. The only surface that can not be used is the tin-lead hot air solder level (HASL) coatings. This is unfortunate, as tin-lead HASL is a very popular coating due to its long shelf life and good solderability. It was originally thought that a lead free HASL process would not work due to the higher temperatures required and the copper contamination due to quicker dissolution with the lead free alloys that were originally considered. 

This has changed dramatically recently with the evaluation of the nickel stabilized tin-copper alloy, SN100CL. The same advantages that the SN100C gives the user in a wave solder application also exist in the HASL process and a number of companies have switched to SN100CL as their standard HASL surface. Experience indicates that SN100CL can be used at similar if not identical machine settings as the standard SN63 HASL process. Tests indicate that it may also give a flatter surface with less variation across a pad than the tin-lead HASL process. One major HASL machine manufacturer has optimized their horizontal HASL machine and claims that the SN100CL HASL finish is now better than anything they were able to achieve with Sn-37Pb in terms of the uniformity of coating thickness (coplanarity). They are claiming they can get a consistent 2 micron minimum, 4 micron maximum and can coat microBGA pads down to 100 micron square with SN100CL after process optimization. They state that the best they could get with Sn-37Pb HASL was a thickness uniformity of 1-20 microns.
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Another advantage with the SN100CL HASL coating is the positive results in accelerated storage testing compared to tin-lead HASL coated boards. In one test, SN100CL coated boards were compared to SN63 HASL coated boards both fresh and after aging for 4 hours at 150(C. The results indicate that the SN100CL boards have a shelf life at least as long or longer than the typical SN63 HASL boards. Cross sections show that the SN100CL coating initially has a thicker intermetallic present but the intermetallic does not grow as quickly as the intermetallic for tin-lead or the tin-silver-copper alloys.


FCT Assembly is working closely with a number of P.C board shops in the U.S. to implement the SN100CL HASL process and there is already one shop in the Chicago area that has a vertical HASL machine in production with the SN100CL HASL. If you would like to evaluate the SN100CL HASL coating, please contact FCT to schedule a trial run.

CUSTOMER EXPERIENCES IN LEAD FREE CONVERSIONS

ADOPTING SN100CL FOR HOT AIR SOLDER LEVELING IN EU WHERE WEEE DIRECTIVE SETS UP THE ELIMINATION OF LEAD FROM MOST ELECTRONICS

DUNKEL AND SCHURHOLTZ 



While OSP (organic surface preservative) finishes are probably the most widely used in the Japanese electronics industry, in Europe, the majority of printed circuit boards have a solder coating applied by hot air solder leveling (HASL). Compared to the “Just in time” use of P.C. boards in Japan, many PCB’s in Europe are stored for more than one year before being used. Since HASL offers PCB’s a longer shelf life than OSP coatings, HASL coatings have been the most popular coating.

Great interest was generated when boards that had been HASL coated with SN100CL in Japan were displayed at the Productronica Exhibition in Munich, Germany in November, 2001.

The first company to adapt SN100CL as their standard alloy for HASL process was the specialist printed circuit board manufacturer, Dunkel and Schurholtz GmbH in Germany. The president of the company, Thomas Schurholtz was impressed by the fact that he could run the SN100CL under virtually the same conditions that he was using with the standard 63/37 tin/lead alloy that has been the standard material for HASL applications, even with high density multilayer build-up technology boards in which the company specializes. He has even been able to use the same flux so the conversion to SN100CL was virtually a “drop-in” replacement for the tin/lead process. A feature that Mr. Schurholtz particularly likes about the SN100C compared to the tin-silver-copper alloys that have been widely promoted for use is lead-free solders is that SN100CL is not as aggressive towards copper pads and tracks.

Because Mr. Schurholtz has confirmed that SN100CL is completely compatible with subsequent tin-lead soldering operations, SN100CL has been the standard HASL finish that Dunkel Schurholtz supplies to all of their customers since February 2002.
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AUSTRIA TECHNOLOGY AND SYSTEMCHNIK AS (AT&S)


Since May 2002, the largest manufacturer of complex high density interconnect (HDI) printed circuit boards in Europe, Austria Technology and Systemchnik ( AT&S) has adopted SN100CL for large-scale commercial production. They have three factories in Austria, a factory in India, and a recently built factory in China. About three-quarters of their business is with the telecommunications industry. They are also major suppliers to the automotive, industrial, and medical electronics industries. As well as HDI boards, they make a complete range of boards from single-sided to standard multi-layer boards with up to 22 layers.


AT&S identified protection of the environment as one of their foremost goals, and they saw SN100CL as the key to convert their HASL process to lead-free well ahead of the deadline. AT&S have also been impressed by the fact that SN100CL is virtually a drop-in replacement for the standard tin-lead HASL process, imposing very little in the way of extra demands on the process or printed circuit board. Since the industry in which they operate is very competitive, AT&S is particularly pleased that SN100CL is not burdened with the extra cost of silver.


SN100C has been patented by Nihon Superior and is offered worldwide through licensed manufacturers including FCT Assembly for North America. We offer SN100C for wave solder and lead tinning application and SN100CL for lead free hot air solder leveling (HASL) of P.C. Boards. 

We will be including in future newsletters, many of the advantages our current customers have discovered in switching to SN100C as their lead free alloy of choice and we welcome your comments and questions. We look forward to working with you to make your transition to lead free as successful as possible.  

www.floridacirtech.com





Telephone:  (970) 346-8002     Fax:  (970) 346-8331





 Greeley, CO  80631





1309 North 17th Avenue





FCT ASSEMBLY CirTech,  Inc.
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Tabelle1

				Teilnr		Zeit xq		F1_xq		F2_xq		Zeit min.		F1_min		F2_min		Zeit max.		F1_max		F2_max

				Einheit		sec.		Nm		Nm		sec.		Nm		Nm		sec.		Nm		Nm

		neu 1x150		P 1		0.35		1.49		1.44		0.28		1.32		1.28		0.49		1.64		1.57

		neu 1x150		P 8		0.34		1.50		1.45		0.29		1.43		1.42		0.48		1.57		1.51				Grenzwerte der Tests:

		neu 1x150		P 4		0.26		1.33		1.27		0.21		1.27		1.22		0.31		1.43		1.37

		neu 1x150		R 1		0.39		1.20		1.22		0.25		1.09		1.16		0.57		1.35		1.31				Zeit = nach 1sec. Müssen 2/3 der Maximalkraft erreicht sein.

		neu 1x150		R 5		0.31		1.33		1.32		0.26		1.16		1.16		0.39		1.51		1.51				F1 = 0,44 Nm nach 2 sec.

		neu 1x150		R 8		0.32		1.33		1.32		0.24		1.11		1.14		0.38		1.49		1.45				F2 = 0,35 Nm nach 5 sec.

		Entek 1x150		H 2		0.45		1.03		1.03		0.29		0.83		0.83		0.74		1.29		1.31

		Entek 1x150		H 8		0.29		1.04		1.03		0.19		0.87		0.84		0.58		1.11		1.17

		Entek 1x150		G 2		0.26		1.14		1.12		0.20		1.06		1.06		0.31		1.18		1.16

		Entek 1x150		G 8		0.25		0.93		0.92		0.20		0.88		0.82		0.47		1.04		1.03

		snpb 4x150		K 2		0.39		1.30		1.28		0.27		1.12		1.15		0.61		1.40		1.35

		snpb 4x150		K 5		0.52		1.23		1.22		0.27		1.00		0.96		0.99		1.33		1.35

		snpb 4x150		K 9		0.52		1.22		1.22		0.26		1.20		1.20		0.89		1.24		1.26

		snpb 4x150		I 3		0.54		1.20		1.21		0.43		1.11		1.12		0.71		1.26		1.29

		snpb 4x150		I 5		0.41		1.22		1.20		0.27		1.21		1.18		0.60		1.23		1.22

		snpb 4x150		I 8		0.29		1.24		1.22		0.18		1.21		1.17		0.37		1.31		1.27

		neu 4x150		L5		0.25		1.39		1.37		0.15		1.11		1.12		0.35		1.52		1.75

		neu 4x150		L7		0.29		1.35		1.38		0.15		1.27		1.24		0.37		1.44		1.38

		neu 4x150		L8		0.20		1.35		1.33		0.15		1.09		1.07		0.24		1.78		1.55

		neu 4x150		M2		0.19		1.24		1.24		0.13		0.97		1.07		0.27		1.70		1.67

		neu 4x150		M5		0.29		1.23		1.22		0.23		1.03		1.07		0.41		1.39		1.78

		neu 4x150		M9		0.20		1.27		1.26		0.14		1.11		1.08		0.24		1.40		1.44

		entek nassreinigen		D1		0.44		1.18		1.12		0.30		0.87		0.85		0.50		1.32		1.32

		entek nassreinigen		D10		0.43		1.16		1.14		0.36		0.96		0.98		0.49		1.32		1.32

		entek nassreinigen		C2		0.15		1.23		1.21		0.17		1.13		1.21		0.58		1.71		1.34

		entek nassreinigen		C9		0.40		1.17		1.20		0.31		1.08		1.16		0.57		1.28		1.25

		neu		T3		0.34		1.06		1.06		0.13		0.78		1.08		0.68		1.25		1.23

		neu		T5		0.28		1.08		0.06		0.21		0.77		1.00		0.45		1.33		1.32

		neu		T7		0.34		1.05		1.08		0.23		0.89		0.90		0.40		1.16		1.36

		neu		S1		0.32		1.28		1.31		0.26		0.95		0.93		0.38		1.50		1.54

		neu		S6		0.47		1.20		1.21		0.37		1.14		1.21		0.64		1.29		1.28

		neu		S9		0.54		1.12		1.09		0.23		0.84		0.80		0.83		1.36		1.33

		entek ohne		A1		0.41		1.04		1.05		0.27		0.73		0.71		0.57		1.19		1.21

		entek ohne		A8		0.34		1.05		1.00		0.21		0.84		0.81		0.40		1.24		1.23

		entek ohne		B2		0.52		1.01		1.00		0.79		0.82		0.44		1.35		1.34		0.67

		entek ohne		B7		0.77		1.20		0.87		0.50		0.85		0.87		1.12		1.32		1.29

		snpb ohne		N1		0.57		1.19		1.22		0.16		1.16		1.13		0.99		1.24		1.33

		snpb ohne		N5		0.53		1.50		1.32		0.25		1.13		1.32		0.97		1.50		1.49

		snpb ohne		N8		0.39		1.33		1.35		0.28		1.32		1.29		0.67		1.40		1.38

		snpb ohne		O5		0.31		1.23		1.22		0.27		1.03		1.05		0.40		1.43		1.39

		snpb ohne		O7		0.71		1.27		1.26		0.15		1.12		1.11		0.78		1.43		1.39

		snpb ohne		O8		0.77		1.34		1.32		0.14		1.29		1.32		0.74		1.48		1.40

		Entek ultraschall		E1		0.32		1.18		1.71		0.27		1.07		1.05		0.40		1.27		1.36

		Entek ultraschall		E8		0.40		1.31		1.32		0.18		1.09		1.09		0.68		1.46		1.50

		Entek ultraschall		F1		0.36		1.28		1.32		0.27		1.08		1.05		0.50		1.44		1.61

		Entek ultraschall		F8		0.36		1.37		1.35		0.30		1.17		1.14		0.44		1.59		1.74
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Tabelle2

		

				OSP		OSP (1 Std. bei 155 °C)		Sn/Pb		Sn/Pb (4 Std./155 °C)		Sn0,7CuNi		Sn100C (4 Std./155 °C)		Chem. Ni/Au

		Zeit:		0.50		0.31		0.54		0.90		0.38		0.85		0.60

		Maximalkraft:		0.98		1.03		1.28		1.23		1.15		1.30		1.21

										0.44				0.23





Tabelle3

		Auftragsnummer		Teilnr		Auftragsart		Anlage		Datum		Zeit xq		F1_xq		F2_xq		Zeit min		F1_min		F2_min		Zeit max.		F1_max		F2_max

		500000/247/102		NMP 5722		Produktion		Entek 106 / Cu		6/1/02		0.29		1.40		1.39		0.25		1.37		1.37		0.32		1.43		1.40

		500000/247/162		NMP 5722		Produktion		Entek 106 / Cu		6/4/02		0.29		2.19		2.18		0.26		1.53		1.51		0.31		2.86		2.86

		500000/247/311		NMP 4440		Produktion		Entek 106 / Cu		6/4/02		0.32		1.44		1.43		0.19		1.40		1.38		0.49		1.51		1.49		Grenzwerte der Tests:

		500000/248/339		NMP 6276		Produktion		Entek 106 / Cu		6/5/02		0.19		0.79		0.78		0.17		0.71		0.70		0.20		0.93		0.95

		500000/248/503		NMP 6276		Produktion		Entek 106 / Cu		6/6/02		0.13		0.95		0.94		0.00		-0.07		-0.05		0.19		1.50		1.50		Zeit = nach 1sec. Müssen 2/3 der Maximalkraft erreicht sein.

		500000/248/502		NMP 6276		Produktion		Entek 106 / Cu		6/7/02		0.29		3.34		3.36		0.00		1.00		1.00		0.63		9.50		9.56		F1 = 0,44 Nm nach 2 sec.

		500000/247/312		NMP 4440		Produktion		Entek 106 / Cu		6/7/02		0.20		1.32		1.27		0.19		1.15		1.12		0.21		1.39		1.34		F2 = 0,35 Nm nach 5 sec.

		500000/248/289		NMP 5489		Produktion		Entek 106 / Cu		6/8/02		0.24		0.98		0.99		0.14		0.49		0.51		0.34		1.27		1.27

		500000/248/300		NMP 5489		Produktion		Entek 106 / Cu		6/8/02		2.48		0.65		-2.48		0.34		-0.13		-6.37		4.61		1.44		1.42

		500000/249/683		NMP 5489		Produktion		Entek 106 / Cu		6/9/02		0.37		1.43		1.42		0.19		1.40		1.40		0.52		1.45		1.44

		509000/006/944		NMP 6900		Produktion		Entek 106 / Cu		6/11/02		0.35		1.59		1.64		0.23		1.26		1.39		0.58		1.77		1.79

		500000/249/701		NMP 5489		Produktion		Entek 106 / Cu		6/11/02		0.24		1.21		1.21		0.19		1.07		1.05		0.36		1.37		1.32

		500000/248/519		NMP 6276		Produktion		Entek 106 / Cu		6/12/02		0.57		0.89		1.02		0.32		0.60		0.72		0.81		1.33		1.49

		500000/248/308		NMP 5489		Produktion		Entek 106 / Cu		6/12/02		0.20		1.42		1.42		0.19		1.35		1.34		0.23		1.49		1.48

		500000/249/682		NMP 5489		Produktion		Entek 106 / Cu		6/13/02		0.19		1.36		1.32		0.17		1.14		1.11		0.21		1.66		1.61

		500000/248/305		NMP 5489		Produktion		Entek 106 / Cu		6/14/02		0.20		1.50		1.48		0.19		1.34		1.37		0.21		1.64		1.60

		500000/250/803		NMP 4440		Produktion		Entek 106 / Cu		6/14/02		0.22		1.11		1.11		0.00		1.07		1.09		0.50		1.15		1.12

		500000/249/698		NMP 5489		Produktion		Entek 106 / Cu		6/15/02		0.22		1.45		1.42		0.19		1.28		1.26		0.30		1.60		1.56

		500000/250/807		NMP 4440		Produktion		Entek 106 / Cu		6/16/02		0.19		1.43		1.42		0.19		1.34		1.34		0.20		1.53		1.49

		500000/250/659		NMP 6902		Produktion		Entek 106 / Cu		6/17/02		0.31		0.84		0.85		0.28		0.65		0.70		0.38		0.98		0.96

		500000/250/645		NMP 4440		Produktion		Entek 106 / Cu		6/18/02		0.38		0.48		0.49		0.38		0.48		0.49		0.38		0.48		0.49

		500000/250/886		NMP 4440		Produktion		Entek 106 / Cu		6/19/02		0.32		1.23		1.30		0.25		1.03		1.09		0.43		1.37		1.50

		505000/027/190		MOP 8829		Quali		Entek 106 / Cu		6/20/02		0.65		1.89		1.90		0.65		1.89		1.90		0.65		1.89		1.90

		500000/250/661		NMP 6902		Produktion		Entek 106 / Cu		6/21/02		0.56		1.33		1.31		0.55		1.15		1.15		0.58		1.48		1.44

		500000/250/678		NMP6902		Produktion		Entek 106 / Cu		6/21/02		0.21		1.34		1.34		0.20		0.94		0.98		0.21		1.54		1.51

		500000/250/678		NMP 6902		Produktion		Entek 106 / Cu		6/21/02		0.73		0.66		0.73		0.60		0.56		0.61		0.97		0.85		0.93

		500000/251/912		NMP 6902		Produktion		Entek 106 / Cu		6/22/02		0.49		0.69		0.74		0.21		0.01		0.04		1.02		1.00		1.04

		500000/250/674		NMP 6902		Produktion		Entek 106 / Cu		6/24/02		0.18		0.96		0.99		0.02		0.62		0.66		0.27		1.32		1.32

		500000/250/674		NMP 6902		Produktion		Entek 106 / Cu		6/24/02		0.19		1.20		1.22		0.17		1.10		1.11		0.21		1.34		1.32

		500000/251/904		NMP 6902		Produktion		Entek 106 / Cu		6/25/02		0.22		1.53		1.55		0.20		1.42		1.44		0.24		1.64		1.64

		500000/250/902		NMP 4440		Produktion		Entek 106 / Cu		6/26/02		0.19		1.43		1.41		0.19		1.34		1.33		0.19		1.50		1.48

		500000/250/883		NMP 4440		Produktion		Entek 106 / Cu		6/26/02		0.21		1.01		1.05		0.20		0.96		0.94		0.22		1.07		1.11

		500000/251/909		NMP 6902		Produktion		Entek 106 / Cu		6/27/02		2.23		0.42		3.50		0.19		-0.39		1.07		4.43		1.33		9.97

		500000/247/102		NMP 5722		Produktion		Entek 106 / NiAu		6/1/02		0.35		1.29		1.30		0.33		1.24		1.27		0.37		1.34		1.33

		500000/247/311		NMP 4440		Produktion		Entek 106 / NiAu		6/4/02		0.24		1.28		1.32		0.23		1.21		1.26		0.25		1.37		1.40

		500000/247/162		NMP 5722		Produktion		Entek 106 / NiAu		6/4/02		0.39		1.51		1.54		0.36		1.51		1.54		0.41		1.51		1.55

		500000/248/339		NMP 6276		Produktion		Entek 106 / NiAu		6/5/02		0.20		1.26		1.21		0.20		1.15		1.09		0.21		1.37		1.34

		500000/248/503		NMP 6276		Produktion		Entek 106 / NiAu		6/6/02		0.23		1.40		1.38		0.22		1.24		1.24		0.25		1.55		1.49

		500000/247/312		NMP 4440		Produktion		Entek 106 / NiAu		6/7/02		0.23		1.48		1.44		0.20		1.40		1.38		0.24		1.54		1.49

		500000/248/502		NMP 6276		Produktion		Entek 106 / NiAu		6/7/02		0.29		1.08		1.06		0.19		0.82		0.82		0.41		1.42		1.38

		500000/248/300		NMP 5489		Produktion		Entek 106 / NiAu		6/8/02		0.20		1.24		1.24		0.20		1.14		1.16		0.21		1.34		1.32

		500000/248/289		NMP 5489		Produktion		Entek 106 / NiAu		6/8/02		0.27		1.49		1.55		0.27		1.49		1.55		0.27		1.49		1.55

		500000/249/683		NMP 5489		Produktion		Entek 106 / NiAu		6/9/02		0.24		1.27		1.27		0.19		1.22		1.22		0.33		1.32		1.33

		500000/249/701		NMP 5489		Produktion		Entek 106 / NiAu		6/11/02		0.79		-0.02		1.02		0.20		-3.72		0.49		2.30		1.29		1.28

		500000/248/309		NMP 5489		Produktion		Entek 106 / NiAu		6/12/02		0.17		0.98		0.98		0.00		-0.28		-0.24		0.24		1.43		1.39

		500000/248/519		NMP 6276		Produktion		Entek 106 / NiAu		6/12/02		0.55		0.96		1.06		0.52		0.95		1.05		0.58		0.96		1.07

		500000/249/682		NMP 5489		Produktion		Entek 106 / NiAu		6/13/02		0.87		1.03		1.29		0.21		0.26		1.26		2.81		1.31		1.33

		500000/250/803		NMP 4440		Produktion		Entek 106 / NiAu		6/14/02		0.19		0.73		0.76		0.02		0.56		0.63		0.31		0.85		0.88

		500000/248/305		NMP 5489		Produktion		Entek 106 / NiAu		6/14/02		0.25		1.27		1.29		0.23		1.10		1.10		0.28		1.40		1.42

		500000/249/698		NMP 5489		Produktion		Entek 106 / NiAu		6/15/02		0.22		1.25		1.22		0.18		0.74		0.76		0.26		1.76		1.71

		500000/250/807		NMP 4440		Produktion		Entek 106 / NiAu		6/16/02		0.49		1.00		1.03		0.00		-0.16		-0.11		1.51		1.59		1.59

		500000/250/659		NMP 6902		Produktion		Entek 106 / NiAu		6/17/02		0.38		0.49		0.56		0.32		0.48		0.52		0.43		0.51		0.60

		500000/250/645		NMP 6902		Produktion		Entek 106 / NiAu		6/18/02		0.09		1.04		1.05		0.00		0.96		0.99		0.18		1.10		1.09

		500000/250/886		NMP 4440		Produktion		Entek 106 / NiAu		6/19/02		0.21		1.46		1.44		0.04		1.03		1.04		0.35		1.81		1.77

		500000/251/912		NMP 6902		Produktion		Entek 106 / NiAu		6/22/02		0.24		1.24		1.26		0.22		1.18		1.20		0.27		1.37		1.33

		500000/250/674		NMP 6902		Produktion		Entek 106 / NiAu		6/24/02		0.22		1.25		1.24		0.19		1.07		1.05		0.32		1.33		1.32

		500000/250/674		NMP 6902		Produktion		Entek 106 / NiAu		6/24/02		0.14		1.07		1.06		0.00		0.60		0.56		0.31		1.34		1.37

		500000/251/904		NMP 6902		Produktion		Entek 106 / NiAu		6/25/02		0.34		1.39		1.44		0.25		1.28		1.35		0.44		1.46		1.50

		500000/250/902		NMP 4440		Produktion		Entek 106 / NiAu		6/26/02		0.22		1.41		1.38		0.21		1.34		1.33		0.22		1.46		1.43

		500000/250/883		NMP 4440		Produktion		Entek 106 / NiAu		6/26/02		0.24		1.02		1.05		0.21		0.73		0.72		0.29		1.26		1.29

		500000/251/909		NMP 6902		Produktion		Entek 106 / NiAu		6/27/02		0.23		1.36		1.37		0.22		1.32		1.31		0.25		1.43		1.43






