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GCJOS5 - Gold (COMEX)
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2005 2010 2012 2014
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Chart Source: http://www.nasdag.com/markets/
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2008 Cu-WB o] &i2|%g — T3 |X| B8 75

- Cu WB ’é}'ﬂl 718 L ¢k7l w3 AL &L k7l v
o :L‘v'iﬂr T A H| 8L F o] E Best= o)AMY
B "I""°I S o OIEIA Eft L O FOIN

Relative cost for QFN (Quad flat no lead) package

35.6

1007
W
8
i=]
o
S
m -
] &0
[T
=
@
= 40
z
E Source: L J. Ramos.
o B Overhead Copper Wire Manufacturing Challenges.
E 20+ B Cther BOM Semicon Singapore 2008

B Wire cost Competitiveness varies with
market prices of Gold & Copper
D = T
Gold Copper
Wire material
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e e = )/ / :;::n

— Dlglhl Turn Signals
Adaptive lese —_——

Navigation
Control System
Automatic

Braking Se(unty System

T Active Exhaust

Noue Suppression

T 1 ;
Electric /
Power Steering / ‘ | J
080l Elodromc """'“k st
Electronic Throttle idle Jransmission P b‘l’W Braklng Hill-Hold
Control Stop/Start Control rinod Control
Active Remote
Seat Position Regenerative

Elactronk Vibration Keyless

Valve Control Parking

Timing Control  ENtrY /50 System  Tire Braking
Cylinder Blindspot Departure tive Pressure
De-activation Detection Warning vaw Monitoring
Control
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Detroit Free Press

o

USATODAY  MORE Mo U 5 X

HOME NEWS SPORTS AUTOS BUSINESS LIFE

Automakers set recall record and mostly for basic issues

ZF 629 uly)] x}5ke] o]2E= 700 B F 7| =
So] AFEA At ER 0121 A S AR L S
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A
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LA

Obama asks Congress for dozens more
auto-safety investigators

Congress Steps In To Investigate General Motors
And NHTSA

Federal regulators fine Honda
$70 million in safety
investigation

MEZSEA DIET HEHSER

The New Jork Times #¥ Share

A Record Year for Auto Recalls

By WILSON ANDREWS and GREGOR AISCH DEC. 30, 2014

Over 62 million vehicles have been recalled in the United
States this year, the highest total ever. reLarep armicLe »
&0 million
40

20

o
2014

U§ Congresas probe Sf deadly -
defect in GM cars expands

It’s official: 2014 was a year
of record auto recalls

by Ben Geier @ben_geier FEBRUARY 13, 2015, 11:00 AM E:

2014: Year of the Most Automobile
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The New Mlork Bimes

& HOME Q, SEARCH

Auto Industry Galvanized After Record Recall Year

Source: http://www.nytimes.com/2014/12/31/business/a-year-of-record-recalls-qalvanizes-avto-induvstry-into-

action.html/
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2"y v =(Tensile Strength) N/m? )240 °1¢ (+ H TE) 160-200 ©|%} (- & |24 )
221 Oxidation) S (+) W (- LI} F|2Y)
== 25 (Melhng Point) 1064° C (+F HIE &) 1085° C (5 B! &==&t)
1% 8 UHZ(Work Hardening R (+ & ) =2 (- MO o3 )
Rate)
™A ™M %Y (Electrical 2.3 uohm-cm (- & =& ) 17 uohm-cm (+ H1 %2 )
Resistance)
LM "3(Thermal Conductivity) 293 W/mK (- H =& ) 394 W/mK (+ & =2 )
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1. The bonding process begins 2. Electrical Flame Off (EFO) 3. The capillary captures the Free
with a threaded capillary. forms the free air ball. Air Ball in the Chamfer Diameter
and descends to the Bond Site.

= W

& | €

4. Force and Ultrasonic Energy are 5. The Looping Sequence 6. Force and Ultrasonic Energy are
applied over Time and the Ball applied over Time to make the
Bond is made. Stitch Bond.

\h~\\ ] r SL\‘U:_J | Tail Length

7. The capillary rises with the 8. The Wire Clamps are applied 9. The Tail Length after breaking
Wire Clamps off for a specific and the wire breaks away from away from the 2nd Bond.
distance. the 2nd Bond leaving a specific

tail length.
3} Miid-Span Braak

2} Meck Break

L

Pesition #1) Lified Ball —\‘

5) Lifted Stitch
A 2} Heal Break /_

[

10. The EFO forms the next Free Air Preferred Failure Modes Undesireable Failure modes
Ball and the cycle begins again. « Mid-Span Break (Bond Strength exceeds « Lifted Stitch
Wire Tensile Strength) + Lifted Ball
» Neck Break at Heat Affected Zone (HAZ)
» Heel Break
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= B2 MR ExXM™M(EFO, Electronic Flame Off ZEMABIY BEE

SO IPgE FOH 210101 E& =01M BB ™oL, PN =& vHE IT=E

1iESHE Tiee| 2+E

o S MYITIN| oL T FOUM YHE S EO| MALIN 4L

. DBl PE|= 59| 5L LA AN} EIO] B EEO| TE| MUIESL FOID DY
SUOH= EFE MUOE oo

o TEIZFEA A E R ¥ W2 AR s AT, wEbA o7 A4] S ST el =
A8 5 0] of T

o To prevent oxidation during Cu = &

L os%A A & A (B AN BhaL ¥ B)7E CulkbEh b & A ek H fasteh Ao

Free ball formation

“I.
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t’c=>'/\c5'-l|'|A(Forming casi= N2EELE| Cus=s E.?th/\c;' i =A

o 95% A4/ 5%

S = =
T& JAMNEE

283 o] Y2 Cu

REEE

Ref: Heraeus
http://wenku.baidu.com/view/81
19b3bafd0a79563cle72de.html
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Cu E2& & U O=MA EME NS

H:iax-]]}\}_—_%]- o'l- ]‘—-\ =
e A (fracture)‘/} A o] X &
_?r;(] E=E g].}_—_ 73 ol
= gfo]o Mﬂw 145 = A2 10m Al F7 K} o

771-%»11‘:“'“' AH-&-3to] 913 39
Y 571 =& 79 glo]o] 095% Cuw) ¢ 9§

ZAA >0.20m o] 4Fo] yho}
w7 37) 98] R8T FEE
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2LT0|=E IIE =3+ 8I (Aluminum Pad Cratering)
ol

o CudTLERETY L IHF 3 AT 873 5142 Si &9

failure mode within

aluminum
Si fracture in chip Si from chip

dielectric on bottom of ball
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Temperature Cycle

One Cycle

Tembperature

o o Apo] 23 .

|

- Cu 2°[°1= SEFI &40 WY ” .
o AP ICs BEUC] BWN-LBAEHAL] LHPH-LTIYS BC= BE|RO] LIS
HAES Tl
- Cu-WB IC I7¥°| "IFAI E/ERE LIS HIAE T HANT, Ol= USHEQ! 22
A[O|o] QITIAIT| Q0| ALO|Z HIE] = ! 1Y
LSO RO T BORL

I
Neutral i
m__ B
!
I
!
|
i |
High temp. :
I
& : b N
|
|
|
!
I
|
Low temp. Y < 1SILICON 1BOND WIRES 7PIN SOLDER INTEGRITY
. 2DIE ATTACH SPACKAGE SPCB TRACES

: SBOND-PAD METALLIZATION  GPINS 9PCB-THERMAL INTEGRITY
1
I
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5t2|(Delamination)
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Package Delamination Cracks
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along the lead-moulding interface
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along interfaces
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LGVGD-’F =2 =

MSL 1 Unhmited, not sensitive
MSL 2 1 year
MSL 2A A 4 weeks
MSL 3 1 week
MSL 4 3 days
MSL 5 2 days
MSL 5A 1day
MSL 6 Musl bake
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The International Magazine for the Semiconductor Packaging Industry

Volume 18, Number 5 September = October 2014

Suitability of Cu wire bonded ICs

for automotive applications
Page 18

= Encapsulated WLCSP

* Evolution of wafer dicing

* Lowering the cost of MEMS

« Die attach solutions for thin die applications

* Reliable testing of Cu pillar technology for smart devices

« High-reliabili IS fers for 2.5D
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