Evaluating the CAF (conductive anodic filament) resistance of multi-layered PWBs

4-4 Test results for different distances between throughhole walls and diameter sizes

Fig.9 and 10 show Weibull plots for each specimen based on differing distances between
throughhole walls. The specimens were tested for 3000 hours at 85°C and 85%rh. PWB C was
used.

With the range of distances between throughhole walls of 0.3 to 0.5 mm, the smaller the
distance between the throughhole walls, the shorter the time leading to failure.

No clear difference was seen among the different throughhole diameters, from 0.2 to 1.0 mm.
The data was not consistent, and so we plan to experiment further.
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Evaluating the CAF (conductive anodic filament) resistance of multi-layered PWBs

Photos 2 and 3 are microscope photographs of pre- and post-test specimens. The unevenness
of the throughholes in the pre-test photo is thought to be caused by damage from drilling where
traces of Cu plating have become embedded. In microscopic observation following the test,
substances thought to be CAF were observed along the glass fibers in the epoxy. To obtain a
more detailed analysis, we performed a Cu mapping analysis using a metallurgical microscope
and EPMA (Electron Probe Micro-Analyzer).

Photo 2 Pre-test specimen microscope Photo 3 Post-test specimen microscope
image image
(Sample 1)

Photos 4 and 5 are images obtained from the metallurgical microscope and Cu mapping. From
the metallurgical microscope image, this substance is believed to be metallic. From the Cu
mapping image, the main component of the substance is found to be Cu.

Photo 4 Metallurgical microscope image Photo 5 EPMA Cu mapping image
(Sample 1) (Sample 1)
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5-2 Results of observation (2)

Next, we shall consider changes in insulation resistance during the test, and post-test

observation of insulation degradation sites for Samples 2, 3, and 4 of PWB C at the same test
conditions of 110°C and 85%rh.

Fig.12, 13, and 14 show changes in insulation resistance for Samples 2, 3, and 4. The green X
in the diagrams indicates the formation of leak touch, with a resistance below 5 x 10°Q. A red X
indicates a resistance of 5x10°Q or below. (However, since the leak current standard setting for
Fig.14 was 50pA, resistance indicated is below 1 x 10°Q.)

The repeated fall and recovery of resistance seen in Fig.13 is conjectured to be repeated
breaking and connecting of a fine section of CAF.
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Fig.12 Changes in insulation resistance

(Sample 2)

(50V DC at 110°C and 85%rh,
PWB C, 0.5/0.2)
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Fig.14 Changes in insulation resistance

(Sample 4)

(50V DC at 110°C and 85%rh,
PWB C, 0.3/0.2)

Leak current setting, 50pA
(resistance, 1 x 10°Q)

Fig.13 Changes in insulation resistance
(Sample 3)
(50V DC at 110°C and 85%rh,
PWB C, 0.4/0.2)
Leak current setting, 1pA
(resistance, 5 x 10°Q)

-11 -

Espec Technology Report No.24



Evaluating the CAF (conductive anodic filament) resistance of multi-layered PWBs

Photos 6 though 9 are post-test microscope images of sites of insulation degradation. For
Samples 1 and 2, the test was concluded when resistance fell below 5 x 10°Q. For Sample 3, the
test was concluded when resistance fell to 7.21 x 108Q. For Sample 4, the test was concluded
when resistance fell to 5.11 x 10°Q.

Photos 6 through 9 indicate that in the specimens with insulation degradation set at below 5 x
10°Q the CAF diameter is thicker than that in the 7.21 x 108Q and 5.11 x 10°Q. This experiment
indicates that the density may have increased after the CAF connected the anode and cathode,
leading to insulation degradation.

Photo 6 Site of insulation degradation Photo 7 Site of insulation degradation
(below 5 x 10°Q) (below 5 x 10°Q)
(Sample 1) (Sample 2)
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Photo 8 Site of insulation degradation Photo 9 Site of insulation degradation
(7.21 x 108Q) (5.11 x 10°Q)
(Sample 3) (Sample 4)
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