K100LD & K100

Lead-Free Alloys

Lead-Free Solutionsg
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Diminish the SDGS

The Only Lead-Free Alloy that Diminishes the 5 Dis

1. Lowest Dissolution of Copper
Prevents Copper Erosion, Reduces Pot Maintenance and Increases Reliability

2. Low Dullness
Produces Shiny, Smooth Solder Joints

3. Low Defects
Bridge-Free with Excellent Top-Side Fillets

4. Low Dross
Anti-Drossing Additive Results in 20% Less Dross than Untreated Sn63Pb37

5. Low Dollars
Silver-Free Alloy is Approximately 50% Lower Cost than SAC305
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fiWe recently started a new process for a very high reliability lead-free product and we
were very fortunate to work with Kesteris engineering team and products throughout the
implementation process. We used the Kester K100 alloy and 2235 liquid pux in our
lead-free wave process and achieved excellent hole-yll, bright joints and practically
no defects. We also used Kester R520A paste with the SAC305 ”

alloy in our SMT process with —

tremendous results. For our g ] B 3
hand soldering processes, N\
we used the K100 alloy with
331 core pux and found no major
differences when compared to our leaded
process. Through Kesteris products and engineering support, we have maintained

the same quality and yields in our lead-free process as our leaded process.o

Carlos Rivas, Director of Operations
SMT Dynamics, Anaheim, CA




K100LD has the Lowest Rate of Copper Dissolution

K100LD is a new patent-pending lead-free solder alloy that can be used in wave soldering,
selective soldering systems and dip tinning operations. K100LD has the Lowest Dissolution
of Copper amongst all common solder alloys, including Sn63, SAC305, and other lead-free
options.

) . Copper
K100LD has been designed to give users ALLOY Dissolution Rate

optimal performance with minimal defects

and maintenance costs. By preventing the K100LD 0.8
Copper level from increasing in the solder
pot, the alloy remains eutectic and the solder SIosRpS7 &0
performs consistently over time. Other lead- SnCu +Ni 1.0
free alloys dissolve Copper much more quickly,
causing the alloy to become sluggish and SAC + Bi 1.6
create additional defects, such as poor hole-yll.

SAC305 2.1

The low rate of Copper dissolution makes
K100LD an ideal product for applications such SnCu 2.2

as fountain rework, where contact times are
SnAg 2.3
longer and other lead-free alloys completely

erode Copper terminals. Pure Tin 24

Benefits of using an alloy with Low Dissolution properties

A Copper terminals are not eroded, leading to better connections to Copper-based parts

A Copper level in pot is relatively steady, resulting in low maintenance and improved process control
} Defect level minimized due to alloy puidity remaining constant and yielding excellent hole-yll

A Increased process robustness and reliablility

A Prevents thickening and embrittlement of the intermetallic bond

If the Copper level increases beyond 0.85%, it is recommended to dilute the Copper level
with K100LDa or K100a, which both have 0.2% copper.

Excellent fillet formation and wetting without
terminal erosion.
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Dullness

Defects

K100LD and K100 Joints are Bright and Free of Surface Dullness

K100LD and K100 offer exceptionally bright and smooth solder joints similar to the Sn63Pb37
alloy. K100LD and K100 contain a metallic dopant that controls the grain structure of the solder
joint, resulting in a bright appearance. The dopant offers a reduction in surface shrinkage effects
common with other lead-free alloys. The shininess of the alloy makes the inspection of K100LD
or K100 joints no different than traditional lead alloys; this reduces the time required to re-train
inspection operators and recalibrate equipment.

Tin-Silver-Copper based solders can negatively impact cosmetics since the joints are duller than
lead solder and may exhibit a higher degree of hot tear/shrink hole issues. The prevention of
shrinkage or hot tear defects is also critical from the standpoint of product reliability.

Although the latest revision of IPC-A-610 allows for shrink holes, this is only considered acceptable
if the hole does not contact the lead, land or barrel wall. Given the option, many users are choosing
lead-free alloys that avoid this issue altogether. Kester K100LD and K100 produce smooth, shiny
solder joints without shrink holes, allowing the user to avoid one critical reliability issue with lead-
free soldering.

The pictures below show the superior cosmetics of both the K100LD and K100.
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Sn63Pb37 SAC305

K100LD

K100LD and K100 Lower Defect Rates

UltrapureE K100LD and K100 are designed to give excellent wetting of both through-hole
and bottom-side SMT components. As with all lead-free alloys, the speed of wetting may be
reduced slightly when compared to Sn63Pb37. Proper pux selection and the optimization of
the machine parameters will increase wetting performance.

Because of the metallic dopants used in K100LD and K100, the puidity of the solder is increased,
preventing insufycient solder joints. K100LD and K100 will perform well with all types of
component and board metallizations.

Beneyts brought to your assembly operation
A Reduction in defects and rework costs
A Reduced use of rework materials

A Maintains production yields

A Increased solder joint reliability




K100LD and K100 Offer a Large Reduction in Oxide Formation

K100LD and K100 are part of the UltrapureE family of Kester bar solder products and are
therefore designed to include anti-drossing technology, an important attribute with lead-free
soldering. K100LD and K100 have a dross rate 20% lower than standard Sn63Pb37 solder.

With most lead-free alloys, the wave soldering process will produce more dross than traditional
leaded alloys. This is primarily related to the higher proportion of Tin (which oxidizes faster
than Lead) in the alloy and higher soldering temperatures. This combination of factors could
lead to an increased dross rate unless controlled by an inert environment or anti-drossing
technology in the alloy itself. The anti-drossing additive in the K100LD and K100 alleviates

this concern and helps lower maintenance and recycling costs with your lead-free process.

Advantages of Kesteris anti-drossing technology

A Less operator involvement with wave soldering process
A Reduced solder usage

A Reduced waste recycling

A Reduction in defects due to oxide inclusions

A Lowest total cost of ownership

Kester UltrapureE K100LD and K100 Cost Comparative

Kester is conscious of the added costs associated with lead-free conversion. In recent
years, Tin-Silver-Copper solders have become the popular choice for repow solder and
many wave soldering and hand soldering applications.

K100LD and K100 do not contain silver, which reduces material costs by approximately 50%.
The dross reducing additives and metallic dopants offer additional cost beneyts, including
ease of maintenance, low dross, shiny joints, ease of inspection and exceptionally low
dissolution of metals.

Alloy Relative Cost
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Key Characteristics

Maximum Allowable Impurities

Tin %
Silver %
Copper %

Contains Nickel

Composition

Contains Bismuth
Melt Point

Pasty Range

Physical

Appearance
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Surface Shrinkage

Copper Dissolution
(Sn63=1)

Pot Management

Reactivity to
Equipment

Solder Pot

Suggested Pot
Temperature

Approx Relative
Cost (Sn63=1)

Additive

K100LD K100 SAC305

~99.3
0
0.7
Yes
Yes

~227hC

Shiny
No
0.8

Easiest

Low

255-265AC

15

K100LDa

~99.4
0
0.6
Yes
No
~227AC

Shiny
No
1
Easy

Low

255-265AC

15

K100a

96.5
3.0
0.5
No
No

217-220AC
34
Dull

Yes
2.1
Difycult
High
250-260AC

3.0

SAC300

All Kester alloys manufactured to J-STD-006B requirements. Users should periodically have the solder
pot analyzed for composition and purity in order to maintain compliance with industry speciycations.
Kesteris Solder Analysis Program (Option C) is designed to provide users with a convenient method

to verify pot compliance. Option C includes analysis for all metals speciyed in J-STD-006B.

Gold
Antimony
Cadmium

Zinc
Aluminum

Iron
Arsenic
Bismuth

Silver
Indium

Lead

0.050
0.050
0.002
0.003
0.005
0.020
0.030
0.100
0.100
0.100
0.100

0.002
0.050
0.001
0.001
0.002
0.010
0.020
0.100
0.100
0.007
0.050
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Beyond the 5Dis

Reduced Leaching of Solder Pot Metals

Though K100LD and K100 will leach iron substantially less than SAC305, it is recommended to use
solder pots designed for lead-free to completely avoid solder pot damage. Check with your solder pot
manufacturer to verify compatibility between the pot and lead-free alloys.

Compatibility with Various Metallizations

K100LD and K100 will perform well with all types of component and board metallizations. K100LD has
been tested using Copper OSP, Immersion Tin, Immersion Silver and ENIG boards with great success.
After optimization of the process, excellent hole-yll was obtained and solder joints were void-free.

Lead Contamination Control

Lead content in virgin K100LD and K100 Bar solder is held below 0.05% and other impurities are well
below J-STD-006 requirements. Lead contamination must be avoided in order to prevent exceeding the
established 0.1% RoHS limit. KI0OLD and K100 bars are provided in a triangular shape, yrst developed
by Kester and now adopted globally to help avoid operator error.

RoHS Ready Logo

of the RoHS (Restriction of Hazardous Substances) Directive 2002/95/EC Article 4 for

When included on Kester data sheets, this logo assures the product meets requirements R
eudy
the stated banned substances.

Flux Compatibility with Lead-Free SolutionsE

The K100LD and K100 alloys are compatible with Kesterts Lead-Free SolutionsE liquid puxes.
Because lead-free solders have reduced wetting behavior, careful pux selection will greatly
reduce the incidence of defects such as bridging, icicling, and poor hole-yll.

Recommended puxes include:
A Kester 979 VOC-free, no-clean
A Kester 959 Alcohol-based, no-clean

A Kester 2220-VF VOC-free, water-soluble
A Kester 2235 Alcohol-based, water-soluble

Availability

LD v v Use K100 Cored Wire

Available in:

A 1777 Ibs bars /

A 15 bars at 25 Ibs Available in:
per box A 275 no-clean
A 48 rosin activated
/ / / 4 331 water-soluble
A 3.3% pux weight

(66 core size)
A Several diameters

K100 cored wire can be used to touch-up solder joints made with K100, K100LD, SAC305, and other lead-free alloys.
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