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Technical Data Sheet 

KS-13 Solder Paste 

Lead-Free, No-Clean 

Product Description 

KS-13 is a lead-free, air and nitrogen reflowable no-clean solder paste* specifically designed for the thermal 
requirements of lead free alloys, including two types of alloy, the Sn96.5/Ag3.0/Cu0.5 and 
Sn99/Ag0.3/Cu0.7 alloy.  

*KS series solder paste currently contains three sub-series including “KS-10”, “KS-12”, and “KS-13”. These sub-series are able 

to provide various solutions for customers that require solder paste with different ranges of viscosity. 

 
KS series solder paste’s broad processing window is designed to minimize transition concerns from tin/lead 
to lead free solder paste. This series is engineered to deliver the comparable performance to a tin lead 
process.  
 
KS-13 solder paste also exhibits excellent continual printability for fine pitch (0.2mm/8 mils) and is able to 
print at high speeds up to 8 inch/s (200 mm/s). This solder paste also exceeds the reliability standards 
required by J-STD-004. 

*Although the appearance of these lead-free alloys will be different to that of tin-lead, with mechanical reliability equal to 

or greater than with that of tin-lead or tin-lead-silver. 

 

Features & Benefits 

 Excellent print consistency with high process capability index across all board designs.  
 Print speeds of up to 200mm/sec (8 in/sec), enabling a fast print cycle time and a high throughput.  
 Excellent printing characteristics to 8 mils(0.2 mm) and 20 mils(0.5mm) pitch. 
 Excellent solder and flux cosmetics after reflow. 
 Reduction in random solder ball levels, minimizing rework and increasing first time yield. 
 Excellent pin-test yield for single and double reflow.  
 Excellent reliability properties. 
 Compatible with either nitrogen or air reflow. 
 Stencil life: 8+ hours (process dependent). 

 

Standard Applications 

88.5% Metal – Stencil Printing 
 

Physical Properties 

Viscosity (typical):  
KS-13: 200Pa.s 
(Malcom viscometer @ 10rpm and 25°C) 
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Slump Test: Pass 
Tested to J-STD-005, IPC-TM-650, Method 2.4.35 

For cold slump test, sample is placed for 50 to 70 minutes at 25 ± 5
o
C and 50 ±10%RH. The slump behavior is 

examined by observing the minimum spacing across which the paste has not merged. 

For hot slump test, sample is heated in a air-circulating convection oven at about 180
o
C for 1 minute after printing and 

cooled to ambient temperature and examined for slump. The minimum spacing across which the paste has not merged 
after the hot slump test is observed. 

Solder Ball Test: Pass 
Tested to J-STD-005, IPC-TM-650, Method 2.4.43 

Samples are stored at 25 ± 3
o
C and 50 ± 10% RH for 4 hours ± 15 minutes after printing and then reflowed on a hot 

plate that is heated at a temperature of 25 ± 3
o
C above the temperature of the solder alloy. As soon as the solder has 

melted, the samples are taken out from the hot plate. The reflow should occur within 20 seconds after the sample is 
placed in contact with the hot plate. 

The solder ball size and number are compared with the solder ball test standards stated in J-STD-005 specifications. 
The samples below are observed under magnification. 

       The solder ball sizes are basically larger than 75μm under observation. 

Wetting Test: Pass 
Tested to J-STD-005, IPC-TM-650, Method 2.4.45 
 
*(Example data given for Sn96.5/Ag3.0/Cu0.5, 88.5% metal, -325+500 mesh) 

 

Reliability Properties 

Copper Mirror Corrosion: Pass 
Tested to J-STD-004, IPC-TM-650, Method 2.3.32 

This test begins by preparing and cleaning the copper mirror. The copper mirror is placed on a flat surface with the 
copper foil side up. Apply solder paste directly to the mirror without scratching the copper surface. Use a volume 
approximating 0.5mm thickness and 8.0mm diameter. One drop of the control flux is immediately placed adjacent to the 
solder paste deposit. The test states that the flux droplets are not allowed to touch. Then the slide is placed in an 
environmental chamber (23°C ± 2°C and 50 ± 5% RH) for 24 hours. The slide is then removed and cleaned. The 
copper mirror is then evaluated. 

No evidence of copper film being etched through in comparison with control flux 

Corrosion Test: Pass 
Tested to J-STD-004, IPC-TM-650, Method 2.6.15 

The test panels used are copper coupons. Before performing the test, the test panels are pre-treated and then divided 
into two sets. The testing set are placed equal weight of solder paste with the reference set, and suspended vertically in 
a humidity chamber controlled at 40 ± 1

o
C and 93 ± 2%RH for 240 hours (10 days) while the reference set is stored in 

dust-free chamber which maintains room temperature and RH. After the 240 hours period, the test set is removed from 
the chamber and examined at 20x magnification and compared with the reference set for any evidence of copper 
corrosion. 

No evidence of copper corrosion 

Silver Chromate: Pass     
Tested to J-STD-004, IPC-TM-650, Method 2.3.33 

No evidence of apparent silver chromate color change. 

Chloride and Bromides: None Detected 
Tested to J-STD-004, IPC-TM-650, Method 2.3.35 

Fluorides by Spot Test: Pass 
Tested to J-STD-004, IPC-TM-650, Method 2.3.35.1 
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SIR, IPC (typical): Pass 
Tested to J-STD-004, IPC-TM-650, Method 2.6.3.3 
 
Test patterns are unpreserved bare copper comb patterns on bare laminate with 0.4 mm lines and 0.5mm spacing. A 
standing bias potential of −50 volts DC is required as well as a meter capable of recording high resistance (1012 ohms) 
and a test voltage of 100 volts. The test coupons used are prepared with a 75% 2- propanol, 25% deionized water 
solution to remove all ionic contaminants. Then the boards are dried in an oven for a minimum of 3 hours at 60 

o
C. The 

test matrix performed on the paste is found in the following table. 
 
 

 Channel 

Environment (85℃, 85%RH) 

24h 96h 168h 264h 

KS series 

(SAC305) 

1 1.32×10
10

Ω 7.08×10
9
Ω 4.07×10

9
Ω 1.32×10

10
Ω 

2 8.91×10
10

Ω 6.03×10
10

Ω 2.40×10
10

Ω 8.91×10
10

Ω 

3 1.02×10
11

Ω 6.92×10
10

Ω 3.31×10
10

Ω 1.02×10
11

Ω 

4 7.41×10
10

Ω 3.39×10
10

Ω 1.78×10
10

Ω 7.41×10
10

Ω 

Blank 

1 2.45×10
10

Ω 3.02×10
10

Ω 3.02×10
10

Ω 2.45×10
10

Ω 

2 1.48×10
10

Ω 3.47×10
10

Ω 1.82×10
10

Ω 1.48×10
10

Ω 

3 2.69×10
10

Ω 3.89×10
10

Ω 1.82×10
10

Ω 2.69×10
10

Ω 

4 2.29×10
10

Ω 3.09×10
10

Ω 1.38×10
10

Ω 2.29×10
10

Ω 

 

The average resistance values at 168 hours are larger than 1 x10
8
ohms. 

  

Product Information 

Alloys: SAC305 (96.5%Sn/3.0%Ag/0.5%Cu) 
SAC0307 (99%Sn/0.3%Ag/0.7%Cu) 

Powder Size: Type 3, (25-45μm per IPC J-STD-005) and Type 4 (20-38μm per IPC J-STD-005) 
Residues: Approximately 5% by (w/w) 
Packaging Sizes: 500 gram/jar 
Lead Free: Complies with RoHS Directive 2002/95/EC. 
 

Application Notes 

Printing Parameters: 

Squeegee Blade 80 to 90 durometer polyurethane or stainless steel 
Squeegee Speed Capable to a maximum speed of 200 mm/sec (8 in/sec) 
Stencil Material Stainless Steel, Molybdenum, Nickel Plated, Brass 
Temperature/Humidity Optimal ranges are 23-27°C and 40-60% RH 

Recommended Reflow Profile: 

Full convection reflow method is most commonly used to reflow the KS series solder paste. The recommended 
convection reflow profile for SAC305 alloy is shown here: 
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Cleaning: 

KS series solder paste’s residue is designed to remain on the board after reflow. If reflowed residue cleaning is required, 
its residues can be easily removed using automated cleaning equipment with a variety of readily available cleaning 
agents.  
 

Storage, Handling, and Shelf Life: 

Refrigeration is the recommended optimum storage condition for solder paste to maintain consistent viscosity, reflow 
characteristics, and overall performance. Solder paste should be stabilized at room temperature prior to printing. KS 
series solder paste should be kept at standard refrigeration temperatures, 0-10°C (32-50°F). Please contact Phichem if 
you require additional advice with regard to storage and handling of this material. Shelf life at 0-10°C (32-50°F) refers to 
6 months from the date of manufacture. 
 

Health & Safety: 

This product, during handling or use, may be hazardous to health or the environment. Read the Material Safety Data 
Sheet and warning label before handling paste.  
 

 


