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Introduction on Voiding



Introduction on Voiding

*IPC 7095C, “Design and Assembly Process 

Implementation for BGAs” 

2013-January.



Factors That Influence Voiding

*Reference: K.Sweatman et al., “Controlling the Voiding Mechanisms in the Reflow Soldering 

Process”, Proceedings of IPC APEX Expo 2016.



Factors Studied

• Solder Paste:  water soluble, no clean, solder powder size and 
manufacturer

• Stencil Design:  cross hatch, 5-dot, diagonal stripe

• Surface Finish:  ENIG and OSP

• Convection Reflow Profiles:  RSS, RTS, air and nitrogen

• Vapor Phase Reflow:  with and without vacuum

• Rework Voids using Vapor Phase with Vacuum





Methodology - Materials

QFN 68 lead

10 mm body

0.5 mm pitch

Tin finish

 



Methodology – Stencil Design

All QFN designs have 

65% area coverage



Methodology – Solder Pastes

Solder Paste 

Flux Code 
Flux Type IPC Solder Powder Size Metal Content (% wt) 

A Water soluble – moderate activity Type 3 88.0 

B Water soluble – high activity Type 3 88.5 

B Water soluble – high activity Type 4 88.3 

B Water soluble – high activity Type 5 88.1 

C No clean Type 3 88.5 

D No clean – pin testable Type 3 88.4 

E Water soluble – moderate/low activity Type 3 89.0 

 

All were made with SAC305 (Sn – Ag 3.0% - Cu 0.5%) alloy.



Methodology – Reflow Profile
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Methodology – Reflow Profile

Setting RTS Profile RTS-HT Profile RSS Profile 

Ramp rate 0.98 – 1.02 °C/sec 1.09 – 1.10 °C/sec 1.06 – 1.08 °C/sec 

Soak time (150-180 °C) No added soak 

33 – 34 sec 

No added soak 

28 – 29 sec 

Soak added 

78 – 80 sec 

Reflow Time (>221 °C) 53 – 59 sec 68 – 75 sec 61 – 65 sec 

Peak temperature 245 to 249 °C 255 to 259 °C 244 to 245 °C 

Profile length (25 °C to peak) 4.70 minutes 4.60 minutes 5.50 minutes 

 



Methodology – Vapor Phase



Methodology – Vapor Phase Vacuum

Vapor Phase Tests Vacuum Cycle Vacuum Description

VP Vapor phase reflow – no vacuum None

VP-V1 Main vacuum only - 750 mbar for two 5 sec steps

VP-V2 Prevac 1 plus main vacuum Prevac 1 on raw paste before 

heating

VP-V3 Prevacs 1 & 2 plus main vacuum Prevac 2 during ramp up



Methodology – Vapor Phase

Setting Vapor Phase Profile

Soak Time (135 – 145 °C) 80 seconds

Reflow Time (> 221 °C) 70 seconds

Peak Temp 230 °C



Methodology - Statistics





Voiding Results – Solder Paste

SAC 305 T3 - RTS Profile



Voiding Results – No Clean Paste

SAC 305 T3 - RTS Profile



Voiding Results – Powder Size

Solder Paste B – RTS Profile



Voiding Results – Powder Mfg

Solder Paste B – RTS Profile



Voiding Results – Stencil Design



Voiding Results – Surface Finish

Solder Paste B SAC T3 – RTS Profile



Voiding Results – Reflow Profile

Solder Paste B SAC T3



Voiding Results – Vapor Phase



Voiding Results – Vapor Phase



Voiding Results – VP Rework

Solder Paste B SAC T3





Recommendations to “Fill the Void”

 Use a solder paste that is low voiding in your process

 Use Type 4 or 5 solder powder in your paste

 Design the stencil to give gas escape routes

 Tune the reflow profile for your solder paste

 Reflow with vapor phase or nitrogen (oxygen free)

 Use a reflow system with vacuum



Future Work on Voiding

 Additional components like:  LGA, LED, BGA

 More stencil designs

 Further work on solder powder size & oxide levels

 Surface finish impact

 Further work on nitrogen in convection reflow

 Voiding over the stencil life of the solder paste
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