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Introducing Edge Protection™ Technology for pMLF®

» pMLF® exposed flange area is
susceptible to stress during the TR Fe e W't“°“§iﬂkﬂ ¥
punch singulation process, e et T i -
shipping, and/or during test

socket insertion o .
» Edg 2@ Iogy
@P itional O 1 o‘t D
k EMC molded

exposed flange ar urlng the
mold process

» Improves constructional
robustness of the pMLF®/QFN
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Edge Protection™ Technology for pMLF®

Current Profile

» Current profile has top_of Ieés
exposed on the gg\“ .
> m m'&ge during

T ech‘ia ing operations
r Addional - p, Wn technology is an
m ion of the existing mold

0.
thi
"_ cap, adding 100 um of EMC to
cover the top exposed leads
Additional » Adding dimple wettable flanks
AR results in a best-in-class
automotive MLF® solution

With Edge Protection™ Te

Edge Protection™ Technology + Dimples

Dimples for
wettable flanks
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Crack & Gap Phenomena

» Historical concern for punch MLF®/QFN
» Seen as low PPM failure mechanism on corne s\o 1
and along the edges of the ex E‘j‘-ﬂé

top flange a"e te
onal op{ aﬂm@\?\gg p—

(O~ e

» Separation of Ehgpom leadframe

> May enable a moisture ingress path
> May lead to wirebond failures

kaor © 2020 Amkor Technology, Inc. 8

Technology'

000482



Device Packaging 2020 - Fountain Hills, AZ USA - March 2-5, 2020
Visit www.imapsource.org for more IMAPS papers

Historical Causes of Crack & Gap

» Handling

> Leadframe deformation occurring during assembly
processes

> Shipping —speC|f|caIIy the tra GCh B
» Punch sni t|o ar V@Dup\\ca &
O BE vy NOL ‘

frame clarﬂ
» Test insertions
> Burn-in socket design

> ATE contactor design
> Handler placement control & accuracy
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Strength and Robustness Testing

» Finite element model created

to identify stress points of the & _
punch package with and m\
without Edge Protection™ ‘. t e
technolo PA Q( NgEmeces
%&1 poin Dup\‘ca —
rom the ﬁg‘ I

to Ieadframe |

> Results indicated EPT g s £ 2
enhancement improved » m-f; @

crack/gap resistance of the T — e e
flange area by 3x

© 2020 Amkor Technology, Inc. 11
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Strength and Robustness Testing

» Empirical data collection

> Evaluation designed to validate the S|mulat|on \
> 5 x5 mm, 16 Id device used as
rce fr

> Cahbrated forc ﬁ‘k@E C\ at =
oHEICA T s DUPIICE ==
‘l> Catastrophic fﬁ§ seen at 1500 df

1 gf = 0.0098 newtons (N) = 0.0022 pounds-force (Ib-f)
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Strength and Robustness Testing

» Laboratory testing

> Laboratory conditions used to
validate simulation and emplrlcal

data ! e L

> Custo
’% a ed to en
ity of

st corﬂ
D Corner bend a d testlng

conducted

> Three body sizes used for testing
» I X7mm,8x8mm& 10 x 10 mm

EiEdge 'end- E
3 =
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Edge Protection Strength Improvement

» Extensive testing has shown >2x improvement
to strength of flange and corner areas

» Side-by-side testing of enhanced and
non-enhanced single row devices complet
for three body sizes c

> Results showc SIS
tested

16
v 14
Z Z 43 & O £
8 16 . B Ly
£ 212 ol B £ 12
g4 o ] e E %
el ; 2 S o
12
S O O
L]
10 o
-
8 Edge Protectiori 0mm ! Standard 10mm All Pairs & Edge Protectiorfmm ! Standard 8mm All Pairs g Edge Protectiorymm Standard 7mm All Pairs
Tukey-Kramer Tukey-Kramer Tukey-Kramer
T T
vpe 005 Type 005 vpe 0.05
10 x 10 mm 8 x8 mm 7 x7 mm
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Punch MLF® with Edge Protection™ Technology

» EPT forms a 100 ym EMC cover over the top flange
area of the punch MLF®

> Mold chase design modification to mold cap onlyh“O\O

> No change to existing leadfram

o AT e @up\\c%

o RO
> Implement on dual ¥6w version of punch MLF® first | = ‘
> Fully qualified internal Amkor as well as end users ezl

> >500M units of various body sizes & lead counts without
incident of crack & gap

kaor
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Using Edge Protection™ Technology

Customer considerations

» Package Outline Drawing (POD)
> Minor modification to mold cap only

> No change to POD ch“ ‘
» ldentical singulation parti T e ST

mROL
> _EOs Q-QWEG‘
'i‘zN?;pact DO N i

> Burn-in
» No impact

> Tape & reel
» No impact

POD
line

Standard
Punch MLF®

Punch MLF® with
Edge Protection™
Technology

kaor © 2020 Amkor Technology, Inc. 17
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Quality Benefits of Edge Protection™ Technology

» Significantly reduces the possibility of
gaps/cracks resulting from mechanical stress

> Added protection for all handlin é
» Significantly im gg tren

& R

» Elimination of S Iated incidents

> Placement equipment only touches EMC —
no contact of the leadframe during placement

© 2020 Amkor Technology, Inc. 18
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Conclusions kof T1eC
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Edge Protection™ Technology for Automotive Applications

» Minor modification intended to improve the ‘“c_
robustness of the punch MLF® package \Og\‘lg
No*™=

» Improvement justified as the mﬁ?\@h
contlnues to be &W fo

aut

@ ple for we’zﬂa
> Individual mol les for greater wirebond

flexibility — complex layouts and wire lengths

> More cost effective overall when compared to
alternative solutions
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