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Test, Assembly & Packaging :Back-end

Materials management, Chemical Distribution, Automation, CIM

Wafer Test /

Dicing — 'NDWIDUVAL DIE

Die Bond — fswbstalz ? <

‘307, Wire Bond — ’ﬁ\’s’"%%whpd{
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< Packaging ‘[ Flip-Chip Bonding [__a_’_
- = — 0 >
Packaging follows after fabrication Solder 606000
i ) .o Bumps
Bon.d_mg Core Pads ‘. . i Die upside down
wire Inter-
Silicon D
layer - I
die || Bk
b e
/ Substrate
W 7= Bonding everywhere even inside the core 750
- onding on the border around the core [~ &

Source: Peter Nilsson, LTH, Sweden
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Some Package Types

Bonded Silicon Die

PGA

Pin Grid
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Packaging
The substrate, the die and the are put together to

form a completed processor. The green substrate builds the
electrical and mechanical interface for the processor to interact with
the rest of the PC system. The silver heat spreader is a thermal
interface where a cooling solution will be put on to. This will keep
the processor cool during operation.

Source: INTEL



Source: INTEL
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Source: INTEL







You can also visit the following websites for very
informative videos on semiconductor
manufacturing:

www.Ssiliconrun.com

www.nec.com




PACKAGING EVOLUTION HAS BEEN SLOWER COMPARED TO
SEMICONDUCTOR EVOLUTION X
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Time and Packaging Efficiency

Source: Wikimedia Commons
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Peripheral

20mm Size, 0.5mm Pitch
total IO = 160

I/O Pitch

o T

(b)
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Area

20mm Size, 0.5mm Pitch
Total IO = 1600

256 1/0 Quad Flat Pack
o

256 1O
Ball Grid Array
(BGA)

Peripheral to Area Array: Another Packaging Example to increase density

Picture Source: NASA
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Lead Pitch

0.4mm

[

0.65mm

28mm BODY

28mm BODY 28mm BODY
144/160 L

36mm BODY

272 L

40mm BODY el

376 L 504 L

Small Form Factor: A Packaging Example with QFPs



VRS- P Example
r Type Area

900 mm? 100%

9‘““‘1( TAB 400 mm®  44%

I'_:7 / | I
d ‘)‘,,J@ y —
15mm )
((v)o |= ] ‘ 5 m%‘OW‘A’ - J
: COB 225 mm? 25%

115 mm? 13%

—_—

100 mm? 11%

Wafer Level Flip Chip or CSP

Wafer-level packaging as the future trend

From QFP to flip chip:

Savings in real estate and increase in density, performance



SOC, SIP & SOP: Complementary

SIP

Embedded Si Module
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Stacked Die .
. s SOP: Single
[AEN] vm i
. with multiple
Mult-functions in 7 SIP: Stacked ICs &/ functions embedded
one chip around with the diverse in die and package Q/
digital cores as thin films %&
@ (7))

Source: Tl and
Prof Rao Tummala, GTech




Chip level interconnections

= 1St |evel interconnection
~Connection of die to the package
(si)gle or multiﬁhip; SCM or MCM)

—_—

s 2 "4 evel interconnection
-Connection of the package to the PWB




Package-to-Board Interconnect

(a) Tlirough-Hole Mounting (b) Surface Mount

« Plated through hole Technology (PTH or THT)
-Leaded components require through hole

« Surface Mount Technology (SMT)
-Leaded components mounted on surface
-Direct chip attach like flip chip (DCA)
-Chip on Board (COB) using wirebonding
-Solder ball based connection like BGA, CSP



Common 15t |level interconnections

_ 1. Wire bonding
——2. Tape automated bonding
—3. FI|p ch|p bonding




Wirebond 5‘\99 " TAB Flip Chip

Epoxy
Wire

Active Inner Lead Bond
face Encapsulation

l TAB Beam
A\

Adhesive

CHIP CARRIER

Two options: Two options: \/ Three options:
e Ball bonding / e  Face upchip / e —~ Metallurgical bond
e  Wedge bonding e  Face down chip o— Metallurgical and’

adhesive bond

r"‘37 A| d&evsgve bond




Chip to package connection

<  Wire bonding
% Only periphery of chip available for IO
connections
X \/Mechanical bonding of one pin at a time
(sequential)
s . Cooling from back of chip
.~ High inductance (~1nH)

icture Source: Palomar Technologies



Wirebond Attachment

10y
PRI \,r%\//Fc
Used in Lead Frame, PGA and BGA packaging

Over 80% of Packages are Wire bondedv”
Epoxy Glue to Attach Chip

Typically Gold Wire
— Also Copper, Aluminum
— Wire length- typ. 1-5 mm — ,

— Wire diam.- typ. 25-35 uym
>7 Inexpensive, Reliable
7 P
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*

— Molding or Encapsulation done with epoxy resin
— Chip-on-Board involves glob top to bare die with epoxy resin




