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I ntroduction

Due to its brittle nature, multilayer ceramic capas are more prone to excesses of
mechanical stress than other components usedfacsunounting. One of the most
common causes of capacitor failures is directlytattable to the bending of the printed
circuit board (PCB) after solder attachment. Exisessending will create mechanical
stress within the ceramic capacitor that, if suéint, can result in mechanical cracks.

The purpose of this report is to provide detaifgareing:

a. International Specifications that define bersdl reethods and acceptability.

b. Methods employed by Syfer to measure the mechbperformance of the
termination material.

c. The shape of cracks created by PCB bending hamécal stress.

I nter national Requirements/ Specifications

The international requirement for bend testingefemed to in several different
specifications.

1. IEC 60384-1:2001 Fixed capacitors for use in etettrequipment Part 1: Generic
Specification section 4.35 Substrate bending tfets to IEC 60068-2-21.

2. |IEC 60068-2-21: 1999 Environmental testing: TesRdbustness of Terminations
and Integral Mounting Devices. Section 8 test UecHfes the test required to assess
the mechanical robustness of surface mounting ddeitninations when mounted on
a substrate. Test Wspecifies the substrate bend test.

The purpose of test Yes to verify that the capacitors can withstand begdbads
that are likely to be applied during normal assgnabblhandling operations.

IEC 60068-2-21 refers to requirements such as ctefleand acceptance criteria as
being included in the “relevant specification”. 8iymaintains IECQ CECC
(International Electrotechnical Commission Quatigytification programme-
CENELEC Electronic Components Committee) produpragal and the “relevant
specification” is QC 32100-A001:2007.
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3. QC 32100-A001:2007 Table 2 — Periodic Tests deformesd flex minimum
requirements as:
COG: All types, X7R: Y and H only (FlexicE)
3mm deflection Class I.
2mm deflection Class II.

X7R (non — Flexicap" termination) 1mm deflection.
4. AEC-Q200-005, Board Flex / Terminal Bond Strengés{l

Minimum requirements stated in table 2 stressredstence 21: 2mm (min) for all
except 3mm for Class I.

Capacitor Bend Tests Conducted on Syfer Product

Currently there are 2 methods employed by Syfengéasure the mechanical performance
of capacitor termination when mounted on a sulestrat

1. External Test Laboratory
To maintain IECQ CECC product approval (certifisdBSI “British Standards
Institute”™) Syfer issues capacitor samples to dererl test laboratory for a variety of
tests to be conducted in accordance with IECQ CE£gUirements. The external test
laboratory is not part of Syfer and has full trduiggy to International Reference
Standards.

Syfer has maintained CECC product approval for ye4rs.

2. Syfer Bend Tests
In addition to the external test laboratory Sytsio conducts bend tests. Samples of
capacitors are mounted onto FR4 Test PCBs usirB6625n/Pb/Ag solder and
subjected to bend testing in accordance with IEEZC or AEC —Q200-005
(depending on termination and dielectric types.

Example of FR4
Test PCB Used
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Hand pick and place used to
mount capacitors for bend tests.
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Press Head Fig 1. Bend Test Method

\<—> Depth: 50mm

' Radius: 340mm
Capacitor /

e+ ®

- 90mm
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A total of 10 Test PCBs are used for each bendEesth PCB is mounted with one
capacitor and deflected automatically until theawagor breaks. The software
analyses the change in capacitance measured Byiteat 4288A capacitance
meter. As soon as the capacitance change is gthate 0% the bend is recorded in
mm.

The results of the test are saved to the Syferoritiwut also can be communicated as
a printed document as below.

Bend Test Data: Y SYFER | |
Syfer batch number g . «+——— Sample size
Syfer pal’t num be_r/_’-b 1 mme&aosv:ooozzw *C000 : d.'t yﬁJTawor
o Mder:usomcesowg e 23.0ct-2007 Date
Distribution p lot——F—»| e i

Simple  [1% rap. [10%cap, [Sampla |10 cap, [10%cap [sample
Mo: ho: chan; :

Tgap. | HI% cap.
change  changs ge  |change  [No:

=
change  change

Measured results——»

1 |=6863 |=2.982 |11 21
B 9098 |>2.898 |12 2z
3 =10.003_|~10.003 |13 25
~10052 [=10.052 |14 24
=901 |-9.901 25
5 =5.978
T 20,985 27 i}
o =5.959 56 28 |
5 ~9.993_ |>8.883 |1 29 |
10 10000 [>10.000 [2C | FU | |
Extrapolated summary statistics for 10% cap. change:
Mean Mean - 3 std. devn Max: =10.000
Standard deviation L‘Aéan +3 51 dewn Min
Type of test conductedN\,r nnnnn g \
ROUTINE BEND TEST
e

Document shows the results for Flexi€4perminated components.

Typical results for Syfer X7R 0805, 1206, 1812 @2@0 capacitor ranges:

PRODUCT MEAN BEND (mm) Mean Bend (mm)
Sintered Termination Flexicap™™ Termination

0805 X7R 3.6 6.3

1206 X7R 34 6.4

1812 X7R 3.2 6.0

2220 X7R 3.2 6.1
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M echanical Crack Shape

By conducting extensive bend testing capacitor rfeturers including Syfer have
demonstrated that mechanical stress applied byifgtite PCB results in a distinctive
type of crack within the capacitor.

Capacitor Body
and Electrodes

\ Termination
T !
)

Solder Fillet

Force

Crack Initiation

Substrate

Fig 2. Mechanical Crack

During Syfer’s investigation into mechanical craakiover 15000 capacitors were subjected to
bend testing.

Example of capacitors issued by customers to Sgfdrilure investigation:

— Yellow potting compound

L Termination and solder material
—— Mechanical crack

. Electrodes
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Summary

» Syfer capacitors pass the International Speciboatifor bend testing. In addition to
routine tests conducted at Syfer an external &sirbtory conducts periodic IECQ
CECC tests on Syfer product including bend testing.

» The crack created by mechanical stress during R&8ihg is a distinctive type of
crack.

For further information regarding:

a) Potential causes for mechanical cracking referyferSapplication note “Mechanical
Cracking” application note reference ANOO0OS.

b) Flexicag™. Refer to “Flexicap” Termination” application note reference ANOOOL.

c) AEC-Q200. Refer to “AEC-Q200 Stress Test Qualifmatfor Passive Components”
application note reference ANOOO9.

Information is also available on Syfer's web sit@w.syfer.com




