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Introduction

A Conformal coating is a protective polymer layer that is uniformly
applied on the surfaces of PCB assemblies.

A Coatings are used to protect the electronics from hazardous
environments

A Some conformal coatings have been used for tin whisker mitigat
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Canforimal Coatéddntémemmert ReRabillyi{1/2)2)

A Paryleneconformal coating was found to be beneficial for solder

joint reliability under temperature shock betweeh96°Cand room
temperature [3].

A Pippolastudied thethermoshocKife of solder joint and found that

polyurethane and epoxy coatings reduce the reliability of solder
joints [4].

[3] H. M. Tong, L. 8ok, K. R. Grebe, H.YetE. Y ® Y& { NR @I & ( | @IParyléngC&ating/dn the Phermal Fafigue/Lifeiod T
{2f RSNI W2AyGa Ay /SNIYXYAO t+FO1l3S&a¢3x L999 ¢NI¥yal OUAz2y &71-8/, | 2
1993.

[4] Pippola J., TMarttila, and Laura Frisk. "Effect of protective casting materials on product level reliability under accelerated test condit
In Microelectronics Packaging Conference (EMPC), 2013 Europear§.dgEE, 2013.
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A Dunn et al examined the effect that various conformal coatings have on the
reliability of solder joints through 1000 cycles-4€°C to 100C temperature
cycling and found that conformal coatings have negative impact [5].

I Polyurethane, epoxy, and silicone coatings had the worst impacts.

A Lallalso found that conformal coating had negative impact on solder joint
reliability under temperature cycling, although the type of coating was not
specified [6].

A Hunt concluded in his study that conformal coating improves the
thermomechanical reliability of solder joints und&&°C to 128C temperature
cycling [7].

T Hunt hypothesized that pliable coatings are beneficial to solder joint reliability.

[5] B. D. Dunn, Pesplat and W. R. Burke, Evaluation of conformal coatings for future spacecraft applications, European Space Agenc
1994.
[6] P.Lall M. N. Islam, J. Evans, JSGhlingT.Shete a5 YI 3S aSOKI yAO& 2G| OR S{OdraN® yNIOES &2 yA
IEEE Transactions on Components Packaging and Technology, Vol. 29, No. RZ022D6.
[7]C. Huntand MDuseE G {F SR {2t RSNE YR t/. CAyAaK 9FFSO0ta 2y {2f RSNJ
Systemintegratiomechnology Conference, ppt&80, 2006.
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Motixaition

A Limited studies on the effects of conformal coating on the
Interconnect reliability are presented in the literature.

A The studies in the literature present disagreements on the effec
of conformal coating on the interconnect reliability under
thermomechanical loadings.

A No study has been reported on the impact drop and vibrational
reliability of conformal coated PCB assemblies.
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ReseacinObj gtive

To investigate the reliability of effect of conformal coating on surfac:
mount interconnect reliability under temperature cycling, harmonic
vibration, and drop tests
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Appioach

| Design of Test Vehicle

¥

Conformal Coating Applicatio

L 4

Temperature Cycling Harmonic Vibration .
55 to 125C, 15 mins dwel 3G and 4G Lifefy Eiling S
L Failure Data Comparison
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Board Details Coating Components Count
T 4 Layers T Acrylic (50um) BGA 4
T 9'%4.5'x0.063 1 Parylendike (50um) | QFP 4
T Surface FinishimAg T None QFN 4
1 Solder: SAC305, Resistor (50% Pad 4
TGS s Jaiiac Resistor (50% Pad 4
Length)
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Test Vehicle Siecifications(Z2Y)
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TempeiatureCyeling Jebest

(-55 to 125C, 15 min dwell)

Coating Type
Components None | Acrylic | Parylene
Number of Failures

BGA 8/8 8/8 8/8

QFP 0/8 0/8 0/8

QFN 8/8 8/8 8/8

2512 | (50% Nominal Length 8/8 8/8 8/8
Resistory (50% Nominal Width) 8/8 8/8 8/8

A About 6000 cycles were conducted.

A Resistance monitoring is carried out for all components on the board to
determine failure. Failure is defined based on the-87Q1 standard, which
defines failure as d0% increase In initial resistance value for fivensecutive
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Failure Dissiibutiarof BGAS\S

Temperature Cycling Testtb to 12%9C, 15 min dwell)

Weibull Distribution (BGA)
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A Acrylic coated BGAs
yield a characteristic
life that is very close
to the one of
noncoatedBGAs.

A Characteristic life of
parylenecoated BGASs
are about twice the
characteristic life of
noncoatedBGAS.

A Both coating improved
the shape parameter
of the BGA failure
distribution.
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Failure Disstibutionof ([APNBIS

Temperature Cycling Testtb to 12%9C, 15 min dwell)
A Both coatings improved
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A 3G and 4G base excitation vibration were exerted on the fixture.
A The resonant frequency of the boards is about 190Hz.
A At the resonant frequency, a transmissibility about 28 was observed.
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