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Materials are often assumed to be consistent 
and always work in manufacturing, but this is not 
true.  Unlike other process inputs, materials are 
expected to change. 

Are you confident that your materials  
never change? 

Shipping 
Delays in shipping and improper 
packaging can alter materials 

Manufacturing 
Your manufacturer has a process 
window. How tight is it? 

Storage 
A materials shelf life is a 
gradient not a hard cutoff 

Materials in Manufacturing 



Materials Problems are Hard  
to Diagnose in the Factory 

Root Cause can  
be Upstream 
Problems are often detected 
downstream of where the problem 
originates – adding significant cost 

AOI Reflow Pick and Place 

SPI Paste Printing Incoming 



Solder Paste & Printing Problems  
Contribute to the Majority of Defects 
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Defect Types in Manufacturing 
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Solder Paste is designed to 
shear-thin and then rapidly 
recover to avoid skips and 
slump.  This ability changes 
in shipping, storage, and in-
process which creates open 
and short defects. 
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It is CRITICAL to Control Solder Paste  
– at What Cost? If Not in Perfect Compliance  
– Will it Still Work? 
“According to estimates, 50 to 70 percent of total defects in 
surface mount assembly lines are related to the stencil printing 
process, and approximately 30 to 50 percent of the total 
manufacturing cost is due to test and rework” 

Circuits Assembly, “On-line Enhancements of the Stencil Printing 
Process” 

Typical Solder Paste Storage Requirements:  
•  0-10°C (32-50°F). Placed in a storage area immediately upon receipt. 

•  Typical no-clean solder paste shelf life is 6 months, water-soluble 
paste ranges from 3-6 months in a refrigerated environment. Shelf 

life is determined from the date of manufacturing. 
•  Cartridges are best stored vertically, tip down. If stored horizontally, 

best practice is to turn cartridges 180° once every week.  
•  Solder paste should never be stored at room temperature 19-25°C 

(66-77°F) for prolonged periods of time. The typical room 
temperature shelf life of unopened paste is 2 weeks.  

•  Exposure to temperature above 29°C (84°F) will decrease the useful 

life of paste, meaning shorten its shelf life. 



It is CRITICAL to Control Solder Paste  
– at What Cost? If Not in Perfect Compliance  
– Will it Still Work? 

What is the REAL Condition of my solder paste? 

Typical Solder Paste Preparation Requirements:  
•  Paste should always be used on a First In First Out (FIFO) basis. To 

maintain optimum performance of opened paste, it should not be 

stored outside the refrigerator any longer than four (4) days. 

•  Solder paste should be allowed to reach room temperature, 19-25°C 

(66-77°F), without forced heating or machine mixer. Recommend a 

typical period of 3-4 hours out of refrigeration, depending on 

packaging size.  

•  Best practices for solder paste printing are to maintain the 

temperature inside the printer between 22°C – 29°C, 40% - 60% RH.  

Typical Solder Paste Usage Requirements:  
•  Manually stir the solder paste with spatula for 30 – 60 seconds to 

ensure paste homogeneity. Rotating/centrifugal force mixing 

equipment is not recommended. If a rotating/centrifugal force 

mixing equipment is used, a maximum time of 1 minute at 300 RPM 

is recommended. 

•  Replace the material when exceeded stencil life or has been 

exposed to high temperatures inside the printer >29°C (84°F). 



What is the Cost & Reliability 
Impact of a Defect? 

Solder-Bridging or 
Electrical Bridging 

Insufficient Solder Joints 
or Electrical Opens 

Solder Balling 



What’s the Cost & Reliability Impact of a Defect? 
Solder Paste and Printing Process 

Defect Cost Reliability 

Solder Bridging 
or Electrical 
Bridging 

Rework Process – time to repair the bridge, clean the assembly, 
assurance of no additional contamination, and documentation.  If 
repair is not allowed – cost is product materials and labor cost 

along with documentation costs.  In most cases is equal to or 
greater than the product cost.  If AOI was implemented, cost will 
be time to diagnose the printing defect and the cost of the PCB. 

Adding additional heat to an electronic assembly in the repair of a bridge 
can causes measles and delamination or degradation of the PCB.  This 
could cause an electrical open in the fielded electronic product. If AOI was 

implemented and the PCB is used, the degrading effects of cleaning a bare 
PCB are: (1) excessive moisture absorbed in PCB prior to reflow, (2) baking 
PCB degrading laminate performance and metallization solderability, and 
(3) saponifier materials absorbing in partially cured masks. 

Insufficient 
Solder Joints or 
Electrical 
Opens 

Rework Process – time to add solder to the insufficient solder 
connection, clean the assembly, assurance of no additional 
contamination, and documentation.  If repair is not allowed – cost 

is product materials and labor cost along with documentation 
costs.  In most cases is equal to or greater than the product cost.  
If AOI was implemented, cost will be time to diagnose the printing 
defect and the cost of the PCB. 

Adding additional heat to an electronic assembly in the repair of a bridge 
can causes measles and delamination or degradation of the PCB.  This 
could cause an electrical open in the fielded electronic product.  If AOI was 

implemented and the PCB is used, the degrading effects of cleaning a bare 
PCB are: (1) excessive moisture absorbed in PCB prior to reflow, (2) baking 
PCB degrading laminate performance and metallization solderability, and 
(3) saponifier materials absorbing in partially cured masks. 

Solder Balling No Clean Process – Cleaning Not Allowed:  The product will have 
to be scrapped; cost is the actual BOM and labor cost to the point 
after reflow and inspection along with the documentation cost.  

No Clean Process – Cleaning Allowed: Cost of (1) cleaning, (2) 
inspection – validating solder balls are removed, (3) assurance of 
cleanliness given this is not a standard and validated cleaning 
process, and (4) documentation costs.  No-Clean and Water-
Soluble Process where Cleaning is Standard: The cost will be 

additional inspection as needed to assure solder balls are 
removed and documentation costs. 

No Clean Process – Cleaning Not Allowed:  Electrical shorts in the final 
product – significant impact on the ability of the product to operate safely.  
No Clean Process – Cleaning Allowed: The degrading effects of cleaning a 

no-clean assembly that has not been qualified with an aqueous or other 
cleaning process – No-Clean residues can become conductive and 
corrode in the field if not qualified correctly with a cleaning process.  No-
Clean and Water-Soluble Process where Cleaning is Standard: minimal 
impact to reliability assuming all solder balls are removed. 



How do you ensure 
that solder paste is fit 
for use? 



It is CRITICAL to Control Solder Paste  
– at What Cost? If Not in Perfect Compliance  
– Will it Still Work? 
VISION MARK-1: Assuring the Solder 

Paste will work in the factory 

environment based on dynamic 

environmental conditions and the 

current state of the solder paste after 

shipping & storage.  There is NO 

OTHER WAY to measure this – not 

knowing the state of the solder paste 

and its ability work correctly in the 

factory environment causes the 

manufacturer to GAMBLE with 

RELIABILITY & COST. 

What is the REAL condition of my solder paste? 



01 

Incoming Materials 

02 

Diagnostics 

03 

Process Monitoring 

Take control of your materials! 



Product Family 

1.  WHAT	IS	IT?.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	=	AN	“INSITU”	MATERIALS	TESTING	TOOL	
2.  WHAT	CAN	IT	DO?.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	=	MEASURE	MATERIALS	WHILE	BEING	USED	
3.  HOW	DOES	IT	DO	IT?.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.		=	USING	“INSIGHT”	SENSORS	LINKED	TO	A	DATABASE	
4.  HOW	DOES	IT	WORK?	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	=	MEASURES	FUNDAMENTAL	CHEMISTRY	OF	MATERIALS	
5.  WHERE	IS	THE	DATA?	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	=	CLOUD	WITH	MACHING	LEARNING	BACKEND	
6.  WHERE	DID	IT	COME	FROM?	.	.	.	.	.	.	.	.	.		=	MANUFACTURERS,	INDUSTRY	BODIES,	IPC	ETC,		
7.  WHAT	ELSE	CAN	IT	DO?	.	.	.	.	.	.	.	.	.	.	.	.	.	.	=	SOLDER	PASTE	(SP)	,	COATINGS,	CONTAMINATES	ETC.	
8.  HOW	MUCH	IS	IT?	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	. 	=	$19,800	(SP	MODULE)	PLUS	ANNUAL	SUBSCRIPTION	
9.  HOW	MUCH	ARE	THE	PROBES?.	.	.	 	=	DEPENDS	ON	MEASUREMENT	



Expandable Insights – A Futureproof Design 

Diagnostic swiss 
army knife for 
many purposes 

Expandable with 
new functionality 

Customizable for 
specific problems 

Simple to use 
and upgrade 



Insitucloud 

01 

Immediately 
access all data 
from anywhere 

02 

Rapidly deploy 
new functionality 

03 

Incorporates 
MethodQC as 
an interface to 

the cloud 

04 

Provides SPC, 

trends, and 

alerts 



MethodQC –Materials Quality Control Toolkit 

Improve 
Increase the  
accuracy of your 
reports with use 

SPC 
Use statistical process 
control to control your 
processes 

Global Alerts 
Be alerted when changes 
may originate from your 
supplier 

Monitor 
Investigate trends in 
materials changes across 
your facilities 




