
Soldering Flexible Circuits 
The most common methods for component attachment on flexible circuits and rigid printed 
circuit boards involve soldering.  The basic principles for soldering are the same for both flex 
and hard board, but soldering components to flexible circuits involves certain specific 
considerations vs. our rigid cousins. The nuances are related to material handling and flexibility; 
reflowed solder is not flexible and can fracture under the various stresses a circuit may 
experience. Flexible circuits are also more likely to absorb water as polyimide is hydroscopic. As 
such, pre-baking the circuitry prior to soldering at 150C for 30-60 minutes is recommended to 
insure delamination will not occur from thermal shock, especially in high humidity conditions. In 
addition, the adhesive systems use different formulations on flexible circuits than on hardboards 
and this sometimes creates hand soldering challenges. As a result, design layout and 
manufacturing techniques for flexible circuitry solder need to be slightly different vs. rigid 
PCBs. 

Design/Layout Considerations 

Bending, twisting and flexing can put a great deal of mechanical stress on the trace and solder in 
areas near bend or transition points. Additionally, the adhesive system that bonds copper to the 
dielectric substrate (often acrylic or a modified epoxy) has been formulated to provide different 
properties vs. the epoxy adhesive system used for the vast majority of rigid printed circuit 
boards. The epoxy adhesive for a rigid PCB is cast onto reinforcement strands of glass 
fiber. Curing the epoxy with the glass carrier creates a rigid substrate.  In order for a flexible 
circuit to flex, the adhesive system needs to allow movement.  So the adhesive system for a 
flexible circuit is “softer” and less cohesive than the adhesive system for a PCB.  When exposed 
to the high temperatures of the soldering iron, the adhesive system may soften a bit. In order to 
compensate for this, the All Flex design guide recommends using “anchor spurs” or tie downs as 
shown in Figure 1. 

Figure 1 
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Solder is not very flexible and solder joints should not be subjected to the stress of bending. It is 
a good idea to make sure that flex points are far enough away from the solder pad to prevent 
stress.  Figure 2 shows the issue with a plated via, but the same issue applies to a solder 
filet.  The bend radius guideline using 10X the material thickness is a safe rule for repeated 
flexing. Flexible circuits are often folded onto themselves in one time bend applications. 

Figure 2 

Since a flexible circuit can easily conform to surface irregularities, it is important to consider 
where the solder joint will match up with potential stress points.  One example is shown it Figure 
3. The end of the stiffener creates a stress point directly under the solder joint. This situation
should be avoided.

Figure 3 
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Soldering techniques 

Even with the design optimized for solder joints, the soldering methods for flexible circuits may 
need to differ from a rigid printed circuit board. In hand soldering, operators must use a bit more 
care when soldering to flex than when soldering to a rigid PCB.  In either case, only a minimal 
amount of solder iron pressure is needed to form a good solder joint. There is less latitude for 
excess solder tip pressure with flexible circuits as pressure can cause the pad to slide or move 
when the heat temporarily softens the adhesive. Excess temperature or dwell can also cause the 
copper pad to delaminate from the film coverlay and/or substrate. 

SMT assembly is a little different with flex. Rigid printed circuit boards can be easily held and 
shuttled since they are mechanically robust enough to be lifted by the edges and placed onto a 
conveyor. Flexible circuits are flimsy and often require fixturing or modifications to be 
compatible with the SMT handling system to shuttle the flexible panel through the solder 
dispense, SMT placements and reflow ovens. 

Wave soldering flex will usually require special fixturing. Normally the flexible panel is 
positioned on top of a rigid surface, “solder side” down, where there are openings milled out to 
expose the areas to be soldered. 

In both the cases of SMT soldering and wave soldering, there are usually several duplicate 
fixtures needed to assure equipment productivity as fixtures are not available for reuse until 
circuits go through the entire process. 

Fixturing and tooling used for SMT assembly and wave soldering are quoted as part of the total 
tooling package. The fixturing can vary significantly in complexity in costs depending on the 
circuitry configuration. 
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