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A Printed Circuit Boards (PCB), also known as
I Printed Wiring Boards (PWB)
I Circuit Cards, etc..
A Provides mechanical support and electrical
interconnects to the electronic components
A Basic Materials
I Conductors
I Dielectric or insulator
I Structural reinforcement
A Woven glass cloth
A Fibers
A Must be able to provide the necessary:
I Electrical performance
I Structural performance
I Survive manufacturing
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Printed Circuit Board

A Composite material
I Reinforcement (glass cloth)
I Polymer (resin)
I Copper

Glass fibers

polymer

copper
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Glass Style
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A PCB laminates (amtepregd are

fabrlcated Wlth a varlety of glass styl

1080

A Problem: All datasheet properties are
for laminate with 7628 glass style

I Most laminate (angrepreg in complex

PCBs have a low volume fraction of gl

(i.e., 1080 or 106)

Glass Resin VI(:)iIBEr:e
Style | VolumeContent Content
1027 0.86 0.14
1037 0.86 0.14
3106 0.84 0.16
1067 0.84 0.16
1035 0.83 0.17
1078 0.82 0.18
1080 0.79 0.21
2313 0.74 0.26
2116 0.71 0.29
3313 0.71 0.29
3070 0.68 0.32
1647 0.66 0.34
1651 0.66 0.34
S265 0.66 0.34
2157 0.66 0.34
7628 0.64 0.36

DfR Solutions

reliability designed, reliability delivered 0




B F N C £
E L ERATED

sherlagck P

L/
P4 co

AUTOMATED DESIGN ANALYSIS™

Copper

A Thickness specified as a weight:
I Weight rolled out over a square foot, determines the thickness
I Thickness (mils) = Copper weight (oz) * 1.37
A0.5 oz copper = 0.685 mils, 17.4 um
A1 oz copper = 1.37 mils, 34.8 um
A2 oz copper = 2.74 mils, 69.6 pm
A3 oz copper = 4.11 mils, 104.4 um

A During manufacturing of the copper layer starts out as
complete and is etched away to define the interconnect
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Resin

A Two types of resins (not including composition) are
used:

I Prepreg o partially cured resin that flows and fills in all the
etched away copper features, cures during the pressing
process, does not have copper on it

I Laminated fully cured resin that typically has copper foll
already attached to it

A There are many different types of resin systems
I Dicy

T Phenolic, etc..
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PCB Materials and Reliabllity

A Historically, two material properties of concern
I Outof-plane coefficient of thermal expansi@iTEy
I Outof-pl ane el asti cEmodul us (06st i
I These drive fatigue of the plated through holes

A Key Assumption: No exposure to temperatures above the
glass transition temperaturggj (field environment)

A The two material properti
(CTE and E) are driven b
choices in resin, glass st
and filler

A Additional concern is-plane properties (solder joint
fatigue)
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Printed Circuit Board Properties

A The CTE mismatch between the printed circuit board
and the components attached to it is one of the major
fatigue issues of electronics

A Warpage and movement of the PCB during reflow can
cause cracked components, starved solder joint and
other assembly related defects
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Coefficient of Thermal Expansion

A Is the amount a material expands when exposed to a change in
temperature

A Itis unlikely that the designer or end user will be able to influence the
component properties
I Component packaging is typically driven by the die and assembly
I Passing of JEDEC level package tests
I May be able to pick parts with different lead frame materials

A Printed wiring board properties
I Designer can influence printed wiring board properties
A Glass style
A Laminate type
A Copper
A Thickness
This is one of the main factors that drive solder joint fatigue

CTE mismatch within the printed circuit board caasgage of the
board during thermal exposure

A
A

DfR Solutions

reliability designed, reliability delivered

O



sherlggek

AUTOMATED DESIGN ANALYSIS™

B F N C £
E

L/
£ C L ERATED

Influence of Board Properties

A In the past most electronic packages had CTE values closer
to that of copper, 17.6 ppnf/C

A Larger die and smaller packages have driven a reduction in
the component CTE, examples:
i Leadless ceramic chip resistbs6 ppm/°C
I QFN (quad flat ndeads)d 8 to 12 ppm/°C

A The CTE of the laminates has decreased over the years

I The PCB laminate manufactures do not make it easy to determine
the CTE of their laminate
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Solder Joint Fatigue

A Elimination of leaded devices
I Provides lower RC and higher package densities

I Reduces compliance PBGA/EPEGA

Wjire Bansd Modd compaund

D

Lead Frame \ e Plastic Mold ‘ / L y— ”. T ( - \‘t
Die Attach Paddle ! BGA 3’000 to 8’000

Cycles to failure ‘ e v
-40 to 125C OFP: >10.000

CSP / Flip Chip: <1,000 QFN: 1,000 to 3,000
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BoardWarpage

A Not only a PCB issue but also a major concern of
laminate based components
I BGA devices
I LGA device

A As the solder joints get smaller the more sensitive they
are to component and boamdarpage effects

I QFN solder joints are more susceptible to dimensional

changes
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