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Talk about a little pressure!  
The last few years have seen dramatic 
changes in the semiconductor packaging 
segment largely driven by unrelenting 
device miniaturization in combination 
with increased functionality demands.  
Given these market dynamics, semicon-
ductor packaging materials have also 
had to adapt, with new formulations 
delivering far greater performance while 
addressing ever decreasing device dimen-
sions. When you add to the mix the 
meteoric rise in silver cost (a key metal 
for the packaging sector), the impending 
move to lead-free materials in the power 
device segment and the need for lead-
frame package manufacturers to achieve 
better workability and scalability, the 
pressures on die attach materials devel-
opers are immense.  
	 These new challenges are the types 
of issues that MEPTEC is focused on 
addressing and are also precisely the 
things that our company has been work-
ing to overcome and has been able to 
achieve. Breakthrough die attach for-
mulation techniques have yielded some 
novel material systems that address many 
of these perceived obstacles and, in my 
view, will move the industry forward 
faster by enabling new package designs 
and more cost-efficient production pro-
cesses. Let’s start by addressing the most 
well-known and critical raw material in 
the packaging sector: silver. Over the 
last year, silver has more than doubled 
in cost. As one of the key components of 
modern die attach formulations, this has 
made materials development and, there-
fore, package production a more pricey 
proposition. To help stem the price vola-
tility and offer some long-term cost sta-
bility, a die attach that uses significantly 
less silver than that of traditional formu-
lations has been developed. The technol-

solder – plus, it’s a lead-free formulation, 
so addresses the upcoming 2014 RoHs 
deadline. This is all welcome news for 
manufacturers of high power devices 
such as IGBTs, newer-generation LEDs 
and, frankly, any application that requires 
high thermal capability in high volume. 
	B ut, it’s not just high power pack-
age developers that have seen die attach 
advances as of late. Those in the low- to 
medium-power space are also capital-
izing on innovations in die attach mate-
rials. Historically limited to laminate-
based, non-conductive processes, die 
attach films for leadframe applications 
are now market-ready. Similar to trends 
in the laminate device market, leadframe 
manufacturers are also dealing with thin-
ner, smaller die and processing them 
using traditional paste-based die attach 
materials is often quite challenging.             
But, newly developed conductive die 
attach films are lending improved levels 
of process control to low- and medium-
power devices. Not only do film-based 
formats add stability for today’s ultra-
thin wafers, but also provide for the 
elimination of die tilt, reduction in fillet 
width and better bondline control. With 
the fillet width reduction and a lower die 
to paddle clearance, designers now have 
far greater latitude and can develop more 
scalable designs, lending to more cost-
efficient manufacturing. In fact, some of 
today’s top device manufacturers have 
already proven these materials in-process 
and are benefiting from their perfor-
mance.
	S o, to answer the question posed in 
the headline:  Yes, there is a die attach 
for that…and that….and that!  ◆

ogy – silver plated copper (SPC) – is not 
a new concept, but one which has been 
perfected to ensure rheology control and 
system stability. With the SPC technique, 
tiny particles of copper are coated with 
silver, producing SPC filler that has been 
proven to deliver similar thermal and 
electrical performance to that of tradi-
tional silver flake. The coating process 
itself is tricky, as is the incorporation of 
the particles into a robust die attach for-
mula, but both have been achieved and 
new SPC die attach pastes are now com-
mercially available.   
	I f you’re a power device specialist, 
you may have avoided the silver conun-
drum as the dominant die attach materi-
als used in this segment are lead-rich soft 
solders. But, the 2014 RoHS deadline 
for the elimination of lead in power 
packages is just a few short years away 
and alternatives to high lead soft solders 
must be decided sooner rather than later.  
Some high power applications have 
relied on silver (Ag) sintering technology 
to address certain thermal requirements 
and reliability needs, but traditional Ag 
sintering techniques have limitations.  
Specifically, because conventional Ag 
sintering processes need both heat and 
pressure to form the metal joint, unit vol-
ume has been severely limited. In some 
cases, throughput can be as low as 30 
units per hour (UPH). Unique formula-
tion techniques, however, have yielded 
an Ag sintering technology that does not 
require pressure and, therefore, can be 
cured in a standard batch oven process.  
With this ground-breaking technology, 
UPH as high as 6,000 can be achieved 
– a 200x improvement on traditional Ag 
sintering methodologies. What’s more, 
new Ag sintering materials have thermal 
resistance and reliability performance 
that is impressive. Power cycling testing 
has revealed an improvement over solder 
by a factor of 10 and thermal conductiv-
ity and resistance are also superior to 
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3-D Packages
 In today’s electronics, smaller, faster, 
lighter, and less energy consumption are 
desirable characteristics. Moving to stacked 
packages and SiPs puts devices in closer 
proximity, thus helping to realize these 
characteristics. 
 Stacked packages are multichip pack-
ages in which the die are placed vertically. 
They can be electrically interconnected in 
several ways, one of which is with through-
silicon vias (TSVs). This interconnection 
style utilizes vias that go through the silicon 
to electrically connect one die to the next in 
a vertical stack, in place of wire bonds or 
other forms of connection. 
 Use of TSVs is known as a 3-D inter-
connect. This differs from 3-D packages, 
in which devices are stacked up vertically, 
without going through the silicon. The 
interconnect method in that case would be 
wire bond or some other method of electri-
cal connection.
 Using 3-D interconnection with TSVs 
creates a die stack with the shortest inter-
connection distance, enhancing the charac-
teristics of high speed, low power consump-
tion, reduced parasitics, and small form 
factor. In a world in which small mobile 
devices connected to the Internet are in high 
demand, these are important features. By 
moving to 3-D interconnection, the device 
can achieve 100 times the connectivity or 
bandwidth, with less power consumption. 
With lines and traces on the silicon die 
moving to 45-, 32-, and 22-nm lithogra-
phies, utilizing TSVs is a way for the back-
end interconnection to keep pace with the 
front-end manufacturing.
 Figure 1 provides the package outline 
and cross section of Elpida’s 8-Gbit TSV 
DRAM package.
 An alternative is 2.5-D interconnection, 
where chips are generally placed side by 
side on an interposer with through-vias to 
a substrate below. This packaging scheme 
avoids the thermal issues of high-powered 
die stacked on top of one another that 3-D 
interconnect has.

Wide I/O Interposers and 
Microbumps, aka 2.5-D
 The notion of 2.5-D was born in early 

and 3 display a 2.5-D package from STATS 
ChipPAC.
 A silicon interposer can be introduced 
between devices and a package substrate, 
or between devices in the stack. Devices 
can include a number of passive devices, 
a CMOS image sensor (CIS), or ICs (inte-
grated circuits).
 If used between an IC and the package 
substrate, the silicon interposer absorbs 
some of the fan-out to the substrate, reduc-
ing the complexity of the package substrate. 
Multiple devices then sit side by side on the 
interposer, and thermal issues associated 
with 3-D interconnect recede.
 Using a silicon interposer between ICs, 
such as a memory and logic chip, provides 
a layer on which to reroute the circuitry to 
accommodate the differing positions of the 
bond pads.
 When used for passive devices, a num-
ber of these devices would fit on top of, or 
within, the interposer, thus eliminating the 
need to put these directly on a PCB with 
individual traces.
 The TSV can be modified to manage 
the jitter, equalize the channel power deliv-
ery, and embed decoupling capacitance 
between the layers. Multiple capacitors can 

2010, as a variation of 3-D integration. 3-D 
integration stacks devices vertically using 
TSVs for electrical connection, and possibly 
an RDL (redistribution layer) created with 
a dielectric material as a layer to reroute 
the electrical connections between chips to 
allow the vias to travel to the lower sub-
strate.
 2.5-D replaces the RDL with a silicon 
(or glass) wide I/O interposer as the routing 
layer, so that the through-vias run through 
the interposer or substrate rather than 
through the active die. This interposer can 
be used to fan out or reroute the electrical 
traces of a device while routing the traces 
to another vehicle in a vertical dimension, 
such as the package substrate. These lay-
ers utilize microbumps on the interface to 
electrically connect to the next layer in the 
stack. Silicon interposers accommodate 
the CTE mismatch between the layers in 
a stack, thus improving reliability. 2.5-D 
simplifies the structure in a way that allows 
the OSAT (outsourced assembly and test) 
community to participate, providing a 
handoff point for OSAT companies to get 
involved in the final packaging operation. 
2.5-D integration provides a smooth process 
transition from 40 nm to 28 nm. Figures 2 
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Through the Silicon
Sandra Winkler
New Venture Research

be embedded, and if they are of different 
sizes, this then controls the resonance in 
the package. If the routing layers are in a 
vertical plane, this increases the capaci-
tance. Lowering the capacitance for signal 
TSVs involves alternating thin high-k and 
thick low-k materials in the series of layers. 
Columns can be added between layers if a 
greater separation is desired between layers.
 2.5-D integration is expected to begin in 
2012, and develop alongside 3 D integra-
tion. 2.5D integration is well suited for tab-
lets, which have a phenomenal growth rate. 
3D integration, which is more complex, 
if better for smart cell phone technology 
which requires high bandwidth.

Market Potential
 Prior to the 2009 meltdown, IBM, 
Intel, Samsung, Micron, and others had 

sensor increases the yield. Once covered, 
however, wire bonding is not possible. Thus 
TSVs make sense. 
Given the high cost of creating the vias, 
they will not be produced in significant vol-
umes for a few more years.
 The following markets are those in 
which TSVs will be found initially:
MPU, DRAM, Special-purpose logic - com-
munications, PLD and FPGA, Flash.
 These are markets that have relatively 
high ASPs and demand high performance. 
The compound annual growth rate for each 
of these markets is presented in Table 1.  ◆

announced their intent to introduce TSV 
products in production volumes in the 2011 
to 2012 time frame. To maintain their lead-
ership in this area, they have continued to 
invest in bringing this promising technology 
to production, although at a slower pace. 
Many other companies, such as Kyocera, 
Xilinx, Altera, and others, have also indi-
cated their interest in utilizing this technol-
ogy. Memory maker Elpida was the first to 
introduce a product on the market involving 
ICs. Whereas its product was expected on 
the market in late 2009, it actually took 
until 2011 to produce sample products, with 
production expected later this year.
 TSVs will someday be found in stacked 
packages, CMOS image sensors (CISs), 
and medical devices such as hearing aids. 
CIS appears to be the market that offers the 
most promise, as putting a cover over the 
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Figure 2. STATS ChipPAC’s fcBGA with TSV structure.
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Figure 1   Elpida’s 8-Gigabit TSV DRAM Package Outline and Cross Section

Potential 
TsV Market

MPU

DRAM

SPL - Communications

Standard Cell/PLD

Flash

Total Potential 
TsV Market cagR

cagR 
2010-2015    

7.8%  

11.0%                                              

11.1%

17.7%

2.3%

9.2%

Table 1. CAGR for potential TSV markets.

Figure 3. STATS ChipPAC’s fcBGA with TSV cross section.

PACKAGING

was the ultimate thin package only a 
few years ago. QFN’s are now the PDIP 
and SOIC of yesterday. Everyone seems 
to have a QFN with different names 
associated with it. QFN’s are fairly easy 
to make and are very cost competitive 
and are now a mature product line. Like 
SOIC and other legacy products, QFN’s 
should be around for awhile. 
 
TLA – Being the close cousin to QFN, it 
too is a lead frame based product but has 
limitless design flexibility. Per JEDEC, 
TLA is officially classified as a QFN. Yes 
there are similarities but there are also 
many differences. Thermally it is compa-
rable to the QFN but electrically it is far 
superior due to a significant reduction in 
signal lengths in most cases. The foot-
print or board area is generally reduced.  
Like QFN, it is green and RoHS-compli-
ant but TLA can have I/O counts that can 
often rival many of the Fine Pitch BGA 
products. With the recent explosion of 
gold, TLA is an excellent candidate for 
Copper Wire Bonding. Here are some of 
the key areas and unique properties per-
taining to this TLA package.

Signal Lengths & Board Footprints – 
As you can see from the examples in 
Figures 2 & 3, the reductions in board 
space wire lengths can be significant.  
Figure 2 shows a typical lead frame 

Lead Frame History
 Standard surface mount lead frame 
products have evolved rather quickly.  
Those of you that remember the big thick 
packages of the 70’s, 80’s and early 90’s 
also remember when the “thin” lead 
frame packages were introduced. The 
1.0 mm thick TQFP was really quite an 
amazing thing to behold when it first 
came out. It really challenged the equip-
ment vendors at the time. Trying to get 
“low” loop height consistently and back-
grind (back lap) down to places no one 
had been before were quite a feat. Many 
thought that 1.0 mm was the threshold.  
As with most things in this crazy indus-
try, we now have lead frame products 
down to 0.20 mm thick. Now maybe I 
am still a bit skeptical but I think we are 
getting close to the limits of thinness 
for a lead frame product, based on the 
current way we do these packages. Chip 
Scale or Wafer Scale die may have some 
room still, but other than that, I think our 
Limbo stick of package thickness has 
gone down just about as low as it can go.   

QFN & TLA
QFN – QFN is one of the more popular 
lead frame technologies. An X2QFN (0.4 
mm) compared to a standard VQFN (0.9 
mm) (See Figure 1). 
 The thicker VQFN (0.9 mm thick) is 
thinner than the TQFP that most thought 

TLA™ – An Alternative to QFN
Kelly R. McKendrick Sr., Sales & Technical Program Manager and
Serafin Pedron, Jr., Director of Technical Product Marketing
UTAC – UGS America Sales, Inc
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example while Figure 3 shows an exam-
ple of how TLA can be used instead of 
an fBGA application.
 You can see that signal lengths are 
greatly reduced. In these 2 examples, the 
signal lengths are reduced approximately 
72% and 64%, respectively. For an appli-
cation that is electrically challenged, this 
reduction in signal and wire length can 
be very significant.   

Design Flexibility – Since this requires 
only a plating and etch mask from the 
lead frame vendor, cost is minimal. No 
additional tooling costs are required for 
any package size or lead count, thus cap-
ital expenditure is zero. Each design can 
meet JEDEC specs or can be a unique 
customized package designed to meet the 
customer’s application. The possibilities 
of design are limitless - different body 
sizes, pad pitches, down bond rings or 
pads, isolated power rings, the number of 
rows of outer leads, multiple die, SiP, etc.  
If you can think of it, it more than likely 
it can be done. 

Manufacturability – Like traditional 
QFNs, TLA is an etched process. While 
QFN is etched on both sides prior to 
assembly, TLA is half etched only on the 
top side. The back etch on TLA is done 
after mold. With the lead frame as a solid 
strip prior to mold, no tape is needed at 
mold which eliminates the mold flash 
issues of QFN. Solid strips also enhance 
the wire bond process; i.e., no tape and 
no bouncing leads that result to non-
sticks. Once the final etch is complete, 
nothing is tied electrically; thus, it is 
ready for strip test if required. With no 

24   MEPTEC REPORT   FALL 2011 meptec.org

Semiconductor packaging is 
still morphing. Some require lots of 
i/o’s, others better thermal & electri-
cal performance. thin is often a major 
criterion, yet to some it is all about 
board space. all will agree that cost 
and quality are a given requirement. 
there are numerous packaging tech-
nologies that are used for these dif-
ferent applications. on the leadframe 
side, QFn still seems to be one of 
the more popular packages due to 
its simplicity, as well as its pricing 
advantages, but it often is limited by 
size, pin count and design flexibility. 
dual row QFn helps in certain areas 
but adds cost and process chal-
lenges while laminate alternatives 
are not timely and often pricey. the 
tLa™ (thermal Leadless array) pack-
age technology bridges this gap. tLa 
is a close cousin to QFn yet a tLa 
design is extremely flexible and more 
often will meet the needs of a chip 
design and/or a board level require-
ment.  advantages include more i/o’s 
than are otherwise possible with QFn, 
reduced package footprint, design 
flexibility wherein the package can 
be designed around the die and can 
easily incorporate options like floating 
rings and split die attach pads. other 
advantages include no hard tooling 
required for custom designs, shorter 
wire lengths and better mSL capability 
than organic laminate based pack-
ages. the terminal standoff provides 
some level of self-alignment during 
Smt, similar to Bga type packages. 
tLa package technology can be 
configured in the same thicknesses 
and body sizes as QFn and it utilizes 
most of the same manufacturing 
flows, equipment and materials sets. 
electrical performance is far superior 
to QFn and the thermal properties are 
comparable. Let’s take a closer look 
at tLa and some of the similarities 
and differences it has with the QFn 
package.    

Figure 4.  Lead Count Comparison – QFN versus TLA.Figure 1.  VQFN versus X2QFN leadless package.

Figure 2.  Footprint Comparison between QFP, QFN and TLA.

64L 10x10 mm QFP (FP=2.0)
Terminal Pitch = 0.5 mm
Total Signal Length = 336 mm
Overall Thickness = 1.2 mm
PCB Area Ratio = 1.0

76L 6x6 mm TLA
Terminal Pitch = 0.5 mm
Total Signal Length = 93 mm
Overall Thickness = 0.8 mm
PCB Area Ratio = 0.25

64L 9x9 mm QFN
Terminal Pitch = 0.5 mm
Total Signal Length = 224 mm
Overall Thickness = 1.0 mm
PCB Area Ratio = 0.56

Figure 3.  Footprint Comparison between fBGA and TLA.

144 I/O 2L 10x10 mm L-fpBGA
(0.8 mm Ball Pitch)
112 I/O in Use for Wire Bonding
Total Signal Length = 526 mm
Longest Wire = 3.29 mm (130 mils)
PCB Area Ratio = 1.0

152L 8.088x8.066 mm TLA
(0.5 mm Lead Pitch)
112 I/O in Use for Wire Bonding
Total Signal Length = 188 mm (Less 64%)
Longest Wire = 2.44 mm (97 mils)
PCB Area Ratio = 0.65

QFN TLA
Package

Size
Available I/O Count

0.5 mm Pitch
I/O 

Range
Available I/O Count

0.5 mm Pitch
I/O 

Range
2x2 mm 121288
3x3 mm 202012, 1612 - 16^
4x4 mm 28, 4428 - 4420, 2420 - 24^
5x5 mm 36, 60, 8036 - 8028, 32, 4428 - 44^
6x6 mm 44, 76, 10444 - 10436, 40, 6036 - 60^
7x7 mm 92, 12892 - 12844, 48, 7644 - 76^
8x8 mm 108, 152108 - 15252, 56, 9252 - 92^
9x9 mm 124, 176124 - 17660, 64, 10860 - 108^

10x10 mm 140, 200140 - 20068, 72, 12468 - 124^
11x11 mm 156, 224156 - 224––––
12x12 mm 172, 248172 - 248––––
13x13 mm 188, 272188 - 272––––
15x15 mm 220, 320220 - 320––––
17x17 mm 252, 368252 - 368–––––

(^ with chamfered leads)  Blue-Single Row, Red-Double Row, Black-Three Row

TECHNOLOGY

 Semiconductor proceSS 
technology scaling has been the key 
driving force for component and system 
performance evolution in the modern 
high tech industry. moore’s Law has been 
the golden rule until recently. traditional 
monolithic system on chip (Soc) and 
packaging has been increasingly brought 
to market by various component stacking 
configurations from PIP/POP/MCP to 
silicon-silicon stacking configuration (so 
called 2.5D/3D integration). Many system 
performance requirements (throughput, 
performance, power budget, etc.) are not 
met by traditional process scaling.
 2.5D/3D integration is the new driving 
force to carry moore’s Law and more to 
drive system level integration, miniatur-
ization, power management and much 
increased data bandwidth, and eventually 
system cost. it carries ripple effect to a 
whole semiconductor industry’s ecosys-
tem, from wafer processing to intercon-
nect technology and system integration; 
from industry’s infrastructure develop-
ment roadmap to research institute and 
academic activities; from more tradition-
ally partitioned technology and solutions 
to more integrated platform solution. As 
an emerging technology, the challenges of 
2.5D/3D integration are profound. They 
encompass various aspects of process 
technology, integration flow, testing, thin 
wafer handling, new standard and proto-
col, edA tool, design and design for test 
(dFt) methodology, and of course, the 
new methodologies to architect future 
microelectronic system from design to 
integration. the industry’s effort in devel-
oping these solutions will revolutionize 
the semiconductor industry’s entire eco-
system.
 Know Good die (KGd) will break 
through. If a POP/PIP does not need 
KGd capability, and mcp has certain 
leeway to avoid KGD issue, the 2.5D/3D 
integration will need to resolve KGd 
challenge to become really cost effec-
tive solution, especially for mid to large 

tures (like passives on silicon interposer) 
will have fundamental limitation. inter-
poser shortage may give 2nd tier foundry 
the new revenue source, as the typical 
silicon interposer does not need the most 
advanced silicon process technology, 
plus most of the 2nd tier and lower end 
foundry companies are struggling to fill 
up their capacity to support their revenue 
and profit goals. With limited capital 
(comparing to full scope of ic fab invest-
ment), backend dominated interposer 
manufacturing line can be established at 
much lower cost and turn to volume pro-
duction faster. We should also not forget 
a simple but interesting fact that silicon 
interposer will be larger in size than any 
silicon devices to be placed on such inter-
poser.
 new business model is being shaken 
up with increased crossing over of tra-
ditional foundry and oSAt partitions on 
high end interconnect and assembly inte-
grations. With increased role of foundry 
in serving the component integration 
business, the interesting new trend is 
also forming up – the foundry is taking 
on oSAt’s traditional role but still aims 
to keep foundry industry’s profitability 
model. in order to do so, they have to 
go through major innovation, like what 
they have been doing on silicon pro-
cessing technology, as well as drive the 
semiconductor equipment industry to 
develop highly automated equipment and 
process to enable the most cost effective 
manufacturing solution. this will eventu-
ally lead to oSAt industry’s technology 
and manufacturing capability’s upgrade 
and create a high profit margin revenue 
source in the lower food chain. the 
foundry industry can typically invest at 
much higher level capex strength than 
the oSAt which usually struggle at 20% 
gross margin with r&d spending at 
order of magnitude away of foundry’s 
level. it is worth a note here that with this 
trend, the large foundry will grow even 

scale ic based product and applications.  
Though full array ultra fine pitch micro 
probing is another road block, but from 
silicon-package interface to silicon-sili-
con interface, the number of interconnect 
interfaces are increased by two orders 
of magnitude. these will substantially 
increase test coverage. meanwhile, wafer 
level burn-in technology’s progress will 
enable both voltage stress and pre-wafer-
sort long duration wafer level Bi process. 
 cost sensitivity will drive the creation 
of different stacking technologies and 
new business solutions. there is cost 
premium associated with the introduction 
of a new technology as well as due addi-
tional processes (2.5D/3D stacking, TSV, 
wafer bumping and thinning, etc.). Low 
cost stacking, which may not include 
TSV or even without an interposer, will 
bring volume faster and drive down 
stacking cost; High end stacking, which 
usually include interposer and TSV con-
figuration, will drive 2.5D/3D technol-
ogy’s advances. many different stacking 
technologies bring many different players 
and lead to many different directions, will 
promote industry wide r&d activities 
and promote industry landscape changes.  
 2.5D/3D integration will lead to the 
creation of new business and new supply 
chain model. if we recall wafer bumping 
technology and capacity development 
history, there was quite doubt 10-15 years 
ago that if foundry should establish wafer 
bumping capability. Silicon interposer 
and TSV manufacturing is facing the sim-
ilar debate today. While top tier foundry 
brings the vision and capital towards the 
development of full fledged 2.5D/3D 
integration solutions, board based end 
customers are facing the challenge of 
limited option of choice in silicon inter-
poser technology as well as the source 
of supply. oSAt industry is also trying 
to monitor and digest what is coming to 
them, both opportunities and constraints. 
oSAt companies can develop rdL based 
silicon interposer, but the density and fea-

2.5D/3D Integration Reshapes 
Semiconductor Industry Supply Chain
  John Y. Xie, Ph.D.  
  Altera Corporation

continued on page 33  
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metal protruding out the side walls, most 
saw issues are now eliminated during 
singulation; e.g., faster feed rate and no 
copper burrs. Like saw singulated QFn, 
one mold is all that is needed for every 
design. in fact you can use the QFn 
molds. Like QFn, materials are green 
and meet most, if not all, of the current 
lead free standards. 

Lead Counts – the biggest advantage is 
the amount of I/O’s on a body size when 
compared to a traditional QFn. (See 
Figure 4)

Advantages – there are many, includ-
ing no capital expenditure or tooling, 
more parts per strip, higher yields, less 
gold, no tape & no mold flash, strip test 
capable, standard assembly process, and 
so on. 

Leads – Another difference between a 
QFn and the tLA are the leads. unlike 
a QFn, where the leads have exposed 
copper on the sides and are flat and 
flush with the board, TLA parts have 
no exposed copper and have a 1-2 mil 
standoff. With no exposed copper this 
is beneficial for power and RF designs, 
saw singulation and strip test. the slight 
stand off also creates a self centering 
effect during reflow, similar to a BGA 
product. (See Figures 5 & 6) 

Routability and Reliability – package 
design, as well as routability, rules are 
in place. tLA is not only customized for 
the customer’s die and package needs 
but can be designed with the board 
application in mind as well. pcB escape 
routability issues are addressed in the 
design stage and should not be an after-
thought. reliability is also a concern for 
most customers. tLA will pass Jedec 
prescribed package qualification and 
board level reliability tests.

So QFN or TLA? – this depends on 
what your need is. Small and low pin 
count parts probably do not need the 
advantages of a tLA. QFn, in many 
instances, is the best package of choice.  
Yet others see an opportunity to add I/O 
without increasing a body size or they 
may want to reduce a foot print. many 
want to design around their chip and/or 
board. others may want to do away with 
the hassles of dual row QFn and reduce 
the body size as well. Some want to stay 

overall final product design, definitely 
more and more flexibility is needed. For 
this very large segment of the packaging 
world, the way people think about how 
to design and manufacture packages is 
changing. We are seeing a shift in the 
assembly world and the tLA type prod-
ucts are going to be part of this shift.   ◆ 

away from expensive laminate parts and 
others may want to just get rid of some 
of the larger surface mount packages 
such as QFp. Figure 7 shows the various 
pcB footprint options for 0.5 mm pitch 
QFn.

Conclusion 
 With the packaging world going 
more and more toward inclusion of the 
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PACKAGING

Figures 5 and 6.  Cross section of TLA on PC Board.

Figure 7.  PCB footprint comparison for 0.5 mm pitch QFN.

QFN Single Row
64L 9x9 mm / 0.5 mm Pitch

• PCB Area = 81 mm2

• PCB Area Ratio = 1.0

QFN Dual Row
92L 8x8 mm / 0.5 mm Pitch

• PCB Area = 64 mm2

• PCB Area Ratio = 0.79

TLA
92L 7x7 mm / 0.5 mm Pitch

• PCB Area = 49 mm2

• PCB Area Ratio = 0.61
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STATS ChipPAC is a relative-
ly young company formed 
in 2004 as a result of the 
merger between STATS 
and ChipPAC, two mid-tier 
Outsourced Semiconductor 
Assembly and Test (OSAT) 
companies. ST Assembly 
Test Services (STATS) was 
established in 1995 as a 
test operation in Singa-
pore. ChipPAC was spun off 
from Hyundai Electronics’ 
Assembly and Test Division 
in 1997. The merger of these 
two companies formed 
STATS ChipPAC, the fourth 
largest OSAT company in 
the world.  
 The merger provided a 
number of clear benefits: 
increased scale and technol-
ogy offering, complementa-
ry assembly and test capa-
bilities, and a broader geo-
graphic footprint. Yet, the 
true success behind STATS 
ChipPAC has been the Com-
pany’s ability to transform 
itself into an industry leader 
with a competitive business 
model that is focused on 
technology differentiation, 
full turnkey assembly and 
test solutions, and opera-
tional excellence.  

wafer level packaging (WLP), flip chip 
interconnect and 3D solutions which inte-
grate multiple devices into a single, inte-
grated solution. The Company maintains a 
strong investment in R&D, equipment and 
engineering resources to establish a power-
ful platform of integration technology and 
solutions at the silicon and system levels.  

Wafer Level Technology for High 
Performance, Highly Integrated 
Packaging Solutions
 As a small, lightweight, high perfor-
mance semiconductor solution, wafer-level 
technology is a compelling, cost effective 
solution for space constrained mobile and 
consumer applications. STATS ChipPAC 
has been focusing on expanding its wafer-
level technology offering, which today 
encompasses wafer bump, fan-in Wafer 
Level Chip Scale Package (WLCSP), fan-
out Wafer Level Packaging (FOWLP), 
Integrated Passive Device (IPD) and 
Through Silicon Via (TSV).
 Fan-out Wafer Level Packaging is 
one clear example of how STATS Chip-
PAC differentiates its technology offering. 
FOWLP offers the ability to provide a 
higher number of interconnects than is 
possible with fan-in wafer level technolo-
gy. The cornerstone of STATS ChipPAC’s 
fan-out wafer level technology platform 
is embedded Wafer-Level Ball Grid Array 
(eWLB). eWLB is a powerful wafer level 
technology that has the design flexibility 
to accommodate an unlimited number of 
interconnects, is unconstrained by die size 
and offers one of thinnest package profiles 
in the industry today. eWLB provides sig-
nificant performance, size and cost benefits 
compared to current packaging technolo-
gies and can enable the next generation of 
convergence devices. 
 STATS ChipPAC’s significant focus 
and investment in the evolution of this 
technology has resulted in an expanded 
range of eWLB package architectures, 
including single die, multi-die, ultra thin, 
System-in-Package (SiP) and 3D packag-
ing. In terms of time-to-market, the Com-
pany can deliver advanced eWLB solu-
tions with cycle times that are competitive 
with flip chip packages. The development 
of next-generation eWLB is continuing at 
a rapid pace at STATS ChipPAC with a 
number of new advanced package architec-
tures which integrate eWLB with Through 
Silicon Via (TSV) and Integrated Passive 
Devices (IPD) to achieve new levels of 
heterogeneous functional integration. 
 TSV utilizes short vertical interconnec-

PROFILE
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vative mobile devices poses an ongoing 
challenge for the semiconductor industry. 
As die sizes and lithography nodes con-
tinue to shrink, manufacturers must find 
the most efficient way to integrate more 
functionality and performance into a final 
solution. 
 With the industry movement to finer 
and finer geometries, packaging technol-
ogy is undergoing a significant change 
and becoming an important differentiator. 
STATS ChipPAC believes technology is 
one of the most important ways to dif-
ferentiate itself. The Company offers a 
broad technology portfolio ranging from 
leadframe to laminate packages, flip chip, 
wafer level and advanced three dimen-
sional (3D) packaging solutions.  
 STATS ChipPAC differentiates itself 
through advanced technology such as 

Focus on Device Convergence
 The driving theme in the electronics 
world today is convergence as the tradi-
tional markets of computing, communi-
cations and consumer are converging to 
create new markets in smart devices such 
as smart phones, smart books and tablets. 
Consumers are looking for mobile devices 
that have multiple functions such as data 
processing, imaging and Radio Frequency 
(RF) capabilities in smaller and smaller 
sizes. The digitization of information and 
on-demand entertainment requires, more 
than ever, semiconductor devices that 
are smaller, thinner, faster, cheaper and 
capable of performing more functions.
 In order to satisfy this demand for 
increased functionality, semiconductor 
companies need to rapidly develop new 
models and ramp products quickly to meet 
aggressive time-to-market goals. With the 
convergence of voice, video and data func-
tions into a single platform, semiconductor 
companies are relying on OSAT providers 
to enhance their ability to achieve these 
nes levels of functionality by pushing inte-
gration technology to new levels. 
 STATS ChipPAC’s business model 
is focused on the rapid advancement to 
device convergence and a comprehensive 
service offering that is tailored around the 
requirements of the communications, com-
puting and consumer markets. By strategi-
cally investing in next generation integra-
tion technology and full turnkey assembly 
and test services which address this trend, 
STATS ChipPAC offers the experience 
and technology that positions its customers 
for success in the markets they serve. 

Differentiation Through Technology 
Innovation
 Consumer demand for low cost, inno-

tions through a silicon wafer to achieve 
greater space efficiencies and higher 
interconnect densities. It also enables the 
integration of semiconductor die fabricated 
in different technology nodes with diverse 
testing requirements into a single solution. 
STATS ChipPAC was one of the first 
OSAT providers to invest in TSV technol-
ogy and has complete front to back-end 
manufacturing capabilities for 200mm 
wafers with current capabilities to handle 
both chip-to-chip (C2C) and chip-to-wafer 
(C2W) assembly. The Company recently 
added a 300mm “mid-end” process flow 
that occurs between the wafer fabrication 
and back-end assembly process. Mid-end 
processes support the advanced manufac-
turing requirements of 2.5D and 3D TSV 
as well as wafer level packaging, flip chip 
and embedded die technologies. 
 With over 10 years of development 
experience, STATS ChipPAC has an exten-
sive background in IPD technology. IPDs 
such as resistors, capacitors, inductors, fil-
ters and baluns can consume 60% to 70% 
of available space in a system, subsystem 
or SiP package. Integrating IPD and TSV 
technology in an eWLB design delivers 
advantages such as reduced form factor 
and better overall system performance. 
STATS ChipPAC’s vast knowledge and 
experience in eWLB, TSV and IPD has 
enabled the Company to differentiate its 
technology offering and deliver new levels 
of heterogeneous integration in a wide 
range of design configurations for its cus-
tomers. 

Flip Chip Technology Innovation
 Flip chip technology is another key 
area where STATS ChipPAC has chosen 
to differentiate its product portfolio. Flip 
chip technology offers superior electrical 
performance, smaller form factors and 
high I/O capabilities which are very attrac-
tive to a growing number of applications. 
However, traditionally higher costs and 
mechanical stress issues on extra low-k 
and ultra low-k (ELK/ULK) interlayer 
dielectric layers in finer silicon nodes have 
slowed or even prevented adoption of flip 
chip in certain applications. STATS Chip-
PAC has taken a comprehensive approach 
to reengineering the package structure and 
has enhanced key processes to achieve an 
innovative flip chip technology that deliv-
ers high input/output (I/O) density, high 
performance and superior reliability in 
advanced silicon nodes.
 STATS ChipPAC’s innovative flip 
chip packaging technology, fcCuBE™, 

STATS ChipPAC 300mm eWLB Wafer

Wire Bond Assembly

Final Test

Wafer Level Testing

WLCSP Assembly

eWLB Package

eWLB PoP

IPD with TSV



Phil Marcoux is one of 
many SMT and IC Packag-
ing Pioneers. In 2007 he was 
named “The Father of US 
SMT” by the IPC. In 1981 he 
founded, AWI, the first US 
Company devoted exclusively 
to SMT which was later 
acquired by SCI Systems. In 
1992 he founded, ChipScale, 
one of the first Wafer Level 
Packaging companies which 
developed a portfolio of 
over 36 patents. The patents 
are now the cornerstone of 
the camera modules com-
monly found in the current 
cell phones, computers, and 
games. Today, Phil is an 
active Business Develop-
ment consultant in the area 
of 2.5D and 3D IC packaging 
infrastructure, design, and 
assembly. He is also an avid 
sea kayaker.
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 2011 electronic 
Design’s Survey 
ranks intersil as
one of the top 
employers  
Intersil Corporation has 

been ranked 14th in the 

Electronic Design annual 

top 50 electronic design 

companies survey. From 

a total of 97 U.S. technol-

ogy firms, Intersil moved 

forward by 37 positions 

from the publication’s 

2009 survey. Electronic 

Design annually assesses 

the top companies in the 

electronics industry to 

measure overall economic 

conditions and identify the 

specific strategies that lead 

to success. The publication 

selected the top 50 com-

panies based on criteria 

ranging from sales growth 

and operating profit growth 

to the number of patents 

issued to a company and 

its total long term debt. 

www.intersil.com

 New Plexus 
Manufacturing 
Facility on 
Schedule 
The construction of Plexus’ 

fourth manufacturing facil-

ity in Penang, Malaysia is 

on schedule for comple-

tion in Q1F12. The 37,000

square foot facility will 

bring Plexus’ total Asia 

Pacific footprint to 1.3 mil-

lion square feet. The new 

facility will feature a two-

story manufacturing area 

and a three-story office 

area. Production is expect-

ed to begin on the first 

floor in August 2011, with 

the remaining manufactur-

ing and office space to be 

completed and occupied 

by November 2011.

www.plexus.com


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In this issue we continue 
introducing our fourteen Advisory 
Board Members. All Board mem-
bers are listed at the left.

Joel Camarda is an 
industry consultant, concen-
trating on manufacturing  
operations management and 
is also a Sr. Member Techni-
cal Staff for Amonix, a lead-
ing CPV system supplier. 
Joel is well known in the 
international packaging com-
munity via his work history 
of 30+ years in the USA and 
Asia. He has been active in 
IMAPS and is an advisor for 
MEPTEC. Joel has held sev-
eral executive management 
positions: VP Operations 
at Sipex/Exar, President of 
K&S Flip Chip Technology, 
and Director of Worldwide 
Assembly and Packaging at 
Cypress Semiconductor. Joel 
started his career at National 
Semiconductor.

Bhavesh Muni is cur-
rently Global Marketing 
Manager for Dow Electronic 
Materials’ Advanced Packag-
ing Technologies business and 
is responsible for the strategic 
marketing of the semiconduc-
tor packaging materials seg-
ment. Mr. Muni brings more 
than 23 years of experience in 
electronic materials covering 
all aspects from concept to 
commercialization of innova-
tive materials for electronics 
assembly and semiconductor 
packaging. Prior to joining 
Dow, Mr. Muni worked with 
leading electronic material 
suppliers, such as Henkel 
Electronic Materials, Lord 
Corp., Emersion & Cuming 
and Olin Hunt Conductive 
Materials, and has held vari-
ous positions covering global 
business development. Mr. 
Muni has presented & pub-
lished several papers on the 
importance of the semicon-
ductor packaging industry.

Joel Camarda 
SemiOps

Phil Marcoux
PPM Associates

Bhavesh Muni 
Dow Electronic Materials

Meet the MEPTEC Advisory Board

The SEMI World Fab Forecast indicates that capital expenditure will increase to $41.1 billion in 2011, the 
highest on record. This new prediction is revised downwards to a 23% increase (from 31% increase predicted 
in May 2011), as some companies have adjusted plans due to broader economic conditions. Although 2012 
spending will decline, the total for 2012 may still be the second highest on record. In 2011, SEMI counts 223 
facilities spending on equipment. Of these, 77 projects are for LED dedicated facilities. Next year, 190 facilities 
will start or continue equipping, with 72 LED projects. Over the last few months, some companies announced 
cuts in capex for 2011, but for a number of companies, capex plans remain unchanged. Some announced even 
slight increases, though caution is becoming more apparent in the market. Visit SEMI at www.semi.org.  ◆

Fab Equipment Spending up 23% in 2011 –
Still Highest on Record
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 Carsem Receives 
Best Supplier of 
the Year Award
Carsem announced that, 

for the second year in 

a row, it has received 

Microsemi Corporation’s 

Best Supplier of The Year 

Award for assembly and 

test services that were 

provided by the Carsem 

factory located in Suzhou, 

China. The award is based 

on Microsemi’s supplier 

program that measures 

key metrics such as, 

on-time delivery, yield, 

customer service, quality, 

competitiveness, respon-

siveness and technology. 

www.carsem.com

 

 Isocyanate-free 
adhesive sets 
benchmark in the 
flexible packag-
ing industry
Flexibility – not only with 

regard to packaging, but 

also along the value chain 

– is one of the key benefits 

offered by the latest Henkel 

innovation Liofol Fast One. 

The new one-component 

laminating adhesive fea-

tures an extremely fast 

cure, combined with high 

initial bond strength. At the 

7th ICE Europe in Munich, 

Henkel presented the first-

ever laminating adhesive 

that contains no free iso-

cyanates: Liofol Fast One 

LA 1640-21.

www.henkel.com

 $325 Million 
Credit Agreement
Intersil Corporation an-

nounced that it has exe-

cuted a new five year $325 

million revolving credit 

agreement, which replaces 

the current long-term debt. 

The after-tax interest rate 

will be approximately two   	

 			          
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Amkor Technology, 
Inc. has announced the avail-
ability of its Quad Flat No-
Lead (QFN) package design 
kit for Agilent Technologies’ 
Advanced Design System 
(ADS) electronic design auto-
mation software. This innova-
tive package design kit is the 
first ever available for ADS.
	B ased on Amkor’s popular 
MicroLeadFrame® (MLF®) 
packages, the package design 
kit enables mutual Amkor 
and Agilent customers to 
significantly improve their 
RFIC/MMIC design quality 
and time-to-market. It allows 
designers to quickly explore 
various design specifications 
with accurate package infor-
mation and implement opti-
mized RFIC/MMIC designs, 
providing a greater range of 
choices and more flexibility 
when designing QFN pack-
ages.

outsourced assembly and test 
services providers, and we 
are extremely pleased with 
this package design kit. This 
collaboration between Amkor 
and Agilent delivers signifi-
cant benefits for our mutual 
customers, and illustrates our 
aligned focus on meeting cus-
tomer needs.”
	 The Amkor package 
design kit contains models for 
3x3, 4x4, 5x5, and 6x6 MLF® 

QFNs. All die are scalable, 
and their material properties 
can easily be modified. The 
Amkor package design kit 
also includes scalable mod-
els for bond pad arrays and 
board via arrays. The Amkor 
package design kit was devel-
oped for use with ADS 2009 
Update 1 and ADS 2011.01. 
	 Customers can request 
the QFN Package Design Kit 
from the Amkor website at 
www.amkor.com/go/ads.  ◆	

	 “Our customers demand 
ever-increasing design effec-
tiveness and efficiency to 
achieve their business objec-
tives with today’s sophisti-
cated QFN packages,” said 
ChoonHeung Lee, Amkor 
Technology Korea’s corporate 
vice president and chief tech-
nology officer. “As Agilent is 
the RF and microwave CAD 
leader and many of our cus-
tomers already use ADS for 
circuit design and character-
ization, we are excited to offer 
this first ever package design 
kit to our mutual customers.”
	 “Our customers are look-
ing for easy ways to accu-
rately characterize vendor-
supplied packages, both alone 
and with ICs and laminates 
mounted,” said Todd Cutler, 
planning and marketing senior 
manager with Agilent’s EEsof 
EDA organization. “Amkor 
is one of the world’s leading 

Amkor Announces Availability of 
First Ever QFN Package Design Kit
for Agilent Technologies’ Advanced 
Design System Software

Unisem Chooses LTX-Credence’s PAx RF Test 
System for WLAN, WiMAX, Bluetooth and 
Other Front End RF Devices
Kuala Lumpur, Malaysia – Unisem 
has announced the addition of LTX-Credence’s 
PAx RF Test System to its U.S-based test devel-
opment center located in Sunnyvale, CA. This 
system is a “super set”, fully loaded with all 
the features the PAx test platform has to offer 
for cost effective test development and produc-
tion test of the latest generation of front end RF 
devices.
     LTX-Credence’s new test system has been 
specifically developed to address the high vol-
ume manufacturing test challenges of suppli-
ers of advanced front end RF devices such as 
Multiband RF Power Amplifiers, RF Front End 
Modules, RF Analog System in Package and 
RF discrete devices. Leveraging the X-Series 
XRF test instrumentation, the PAx enables cost 
effective, high-volume performance testing of 
advanced front end RF devices used in applica-
tions utilizing WLAN, WiMAX, GSM, Edge 

CDMA, WCDMA, LTE, Bluetooth or other RF 
signaling standards.
	 “The RF front end device market is being 
driven by three key dynamics: higher levels of 
functionality, high unit volume growth and con-
stant pricing pressures. The PAx has been devel-
oped to meet the challenges caused by these 
dynamics,” commented John Shelley, product 
director, LTX-Credence. “We are excited that 
Unisem’s Sunnyvale test development center 
has chosen the PAx platform to serve as the tes-
ter of choice for this market segment.”
	L TX-Credence is a global provider of ATE 
solutions designed to deliver value through 
innovation enabling customers to implement 
best-in-class test strategies to maximize their 
profitability. Additional information can be 
found at www.ltxc.com.
	 For more information about Unisem visit its 
website at www.unisemgroup.com.  ◆	
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percent. 

	 “Our business model 

and history of strong free 

cash flow allowed us 

to obtain very favorable 

terms,” said Jonathan Ken-

nedy, Senior Vice President 

and Chief Financial Offi-

cer. “The new facility will 

reduce our cost of capital 

while providing flexibility to 

pursue our business objec-

tives.” 

www.intersil.com

  

 New High-End 
Lab Acoustic 
Microscope 
System
Sonoscan, Inc. announced 

the availability of the 

Gen6™ C-SAM® acoustic 

micro imaging system 

at Semicon West in San 

Francisco on July 11. The 

Gen6 incorporates new 

and upgraded capabilities 

building on its well-known 

predecessor, the Gen5™. 

While the Gen6 maintains 

the highly-praised look of 

the Gen5™, the electron-

ics and operating system 

are on a completely rede-

signed platform. 

www.sonoscan.com

   

 Invensas Unveils 
Multi-Die Face-
Down Packaging 
Technology 
Invensas Corporation, a 

wholly-owned subsidiary 

of Tessera Technologies, 

Inc., announced that it will 

demonstrate the dual-face 

down (DFD) implementa-

tion of its new multi-die 

face-down (xFD) packag-

ing technology at the Intel 

Developer’s Forum (IDF) in 

San Francisco September 

13-15, 2011. xFD is a novel 

multi-die, wirebond-based 

packaging technology that 	

		     	      

		      FALL 2011  MEPTEC REPORT   7meptec.org

SEMI has announced the appointment of Dennis “Denny” P. McGuirk as president and CEO, effective 
November 14, 2011. McGuirk succeeds Stanley T. Myers, who led SEMI for the past 15 years and has 
served on its board of directors since 1986. Myers announced his plans to retire in April and the SEMI 
International Board of Directors subsequently initiated a globally comprehensive search process which 
identified several highly qualified individuals. McGuirk served for 12 years as the president and CEO 
of IPC – Association Connecting Electronics Industries®. IPC is a global trade association serving 3,000 
member companies involved in printed board design and manufacture, electronics assembly and test.  ◆

SEMI Names Dennis P. McGuirk President and CEO 

� Quick-turn and 
mass-production

� Highly competitive, 
low-cost bumping 
technology

� Exceptional quality 
through high-level 
expertise

Available  Processes
� Electroless Ni/Au under-bump metallization 
� Ni/Au bump for ACF or NCP assembly
� Solder paste stencil printing
� Solder ball drop for wafer-level CSP
� Solder jet for micro-ball placement
� BGA and CSP reballing
� Wafer backside thinning and wafer dicing

Special Features/Technologies
� Over 10 years experience
� U.S. Government Certified
� 4- to 12-inch wafer capability
� Wafer pad metallization: Al and Cu
� Solder alloys: eutectic SnPb37, lead-free, 

low-alpha, and AuSn
� Fluxless and contactless bumping for MEMS 

and optoelectronics
� Ni/Au interface for wire-bond applications

The leader in low-cost electroless wafer bumping.

Pac Tech GmbH
Tel:  +49 (0)3321/4495-100
sales@pactech.de
www.pactech.de

Pac Tech USA
Tel:  408-588-1925, ext. 202
sales@pactech-usa.com
www.pactech-usa.com

Pac Tech Asia Sdn. Bhd.
Tel:  +60 (4) 6430 628
sales@pactech-asia.com
www.pactech-asia.com

NAGASE & CO., LTD.
Tel:  +81-3-5640-2282
takahiro.okumura@nagase.co.jp
www.nagase.co.jp

Global Low-Cost
Wafer Bumping Services

• Europe – USA – Asia •



JDSU leverage Altera’s solutions to get early 
access to the most advanced technologies for 
use in their next-generation test and measure-
ment solutions.
	S tratix V GT FPGAs integrate over a 
decade of internally developed transceiver 
technology innovations into the industry’s 
highest performance 28-nm process technology 
(28HP). The devices support backplane, optical 
module and chip-to-chip applications through 
four 28-Gbps transceivers, 32 full-duplex, 
12.5-Gbps transceivers, and up to 4x72-bit 
DIMM DDR3 memory interfaces supporting 
2133 Mbps. The 28-Gbps transceivers featured 
in Stratix V GT FPGAs meet the CEI-28G 
specification while consuming only 200 mW 
per channel, dramatically reducing a system’s 
power-per-bandwidth profile. A video show-
ing the transceiver performance of Stratix V 
GT FPGAs titled “Sneak Peek: Industry’s First 
28-Gbps FPGA” is available for viewing on 
Altera’s website. 	
	E ngineering samples of Altera’s Stratix V GT 
FPGAs are available today. For additional infor-
mation visit www.altera.com/stratix5 or contact 
your local Altera® sales representative.  ◆	

MEMBER NEWS

mounts integrated circuits 

(ICs) upside down and 

staggers them in a shingle-

like configuration, incorpo-

rating short wirebonds in a 

structure similar to that of a 

window-BGA package.  

www.invensas.com

  

 Xilinx Spartan-6 
FPGAs Used in New-
est Line of SIGMA 
Digital Cameras 
Xilinx, Inc. has announced 

that longtime customer, 

SIGMA Corp., has designed 

Spartan®-6 FPGAs into its 

flagship digital single lens 

reflex (DSLR) camera, the 

SIGMA SD1, for profes-

sional and enthusiast pho-

tographers. Shipping since 

June, the new 46-megapixel 

camera delivers robustness 

in a splash-proof and dust-

proof body, providing high-

definition and high resolution 

images.

www.xilinx.com  

 ASE Rises To The 
Top Of The List 
Advanced Semiconductor 

Engineering Incorporated 

(ASE) was honored by 

Business Next Magazine 

in the publication’s special 

edition of the “Asia Info 

Tech100”. In this year’s 

judging for Taiwan’s Top 

100 Tech Enterprises and 

Asia’s Top 100 Tech Enter-

prises, ASE was ranked 

number 3 and number 6 

respectively. In the cat-

egory of Taiwan’s Top 100 

Tech Enterprises over 700 

publicly listed Taiwanese 

tech companies were eval-

uated. In the category of 

Asia’s Top 100 Tech Enter-

prises, over 2000 publicly 

listed companies from 9 

countries in the Asia region 

were evaluated.

www.aseglobal.com             ◆ 
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Altera Corporation has announced 
it has started shipping the world’s first FPGA 
featuring 28-Gbps transceivers. Stratix® V GT 
devices are the industry’s highest bandwidth 
and highest performance FPGAs available 
today. The industry-leading technological inno-
vations in Stratix V GT FPGAs are tailored to 
enable designers of leading-edge communica-
tions systems to quickly bring to market solu-
tions that support the ever-growing demand for 
network bandwidth.
	S tratix V GT FPGAs support the rapid 
growth in network traffic being driven by Inter-
net and Internet Protocol (IP)-based services 
and applications. Innovative companies like 

Altera Ships World’s First 28-Gbps-Enabled FPGA 
for Next-Generation 100G Systems and Beyond
Industry’s Highest Performance FPGA Featuring 28-Gbps 
Transceivers Enables Higher Throughput, Increased Performance 
and Reduced Power in High-End Applications

Industry experts will 
gather at the annual Known 
Good Die (KDG) conference 
to address the mounting chal-
lenges in semiconductor die 
product test, assembly, manu-
facturing and business. The 
conference – organized by 
MEPTEC and co-sponsored 
by SEMI – focuses on “KGD 
in an Era of Multi-Die Pack-
aging and 3D Integration.” 
The event will be held on 
November 10, 2011 at the 
Biltmore Hotel in Santa Clara, 
California, and is co-located 
with another MEPTEC 
conference, “2.5D, 3D and 
Beyond: Bringing 3D Integra-
tion to the Packaging Main-

try addresses the challenges 
of 3D integration.” 
	 For 18 years, the KDG 
conference has marshaled 
technical experts, managers 
and business development 
professionals from around 
the world for an interactive 
exchange on the latest devel-
opments in the die product 
industry. 
	 The KGD conference ses-
sions will cover such topics as 
KGD test, handling, delivery, 
standards, current methods, 
options and infrastructure. 	
	 For more information on 
both conferences visit www.
meptec.org.  ◆ 

stream,” set for November 9. 
	 “Mobile consumer prod-
ucts including tablets and 
smart phones are driving 
adoption of multi-function 
3D, vertically stacked or 
multichip packages to meet 
demanding performance and 
form factor requirements,” 
states Jonathan Davis, presi-
dent of the Semiconductor 
Business Unit at SEMI. “The 
increasingly complex configu-
rations and packages require 
high-quality known good die 
to ensure product functional-
ity and cost performance.  
We are pleased to support 
MEPTEC in presenting this 
important event as the indus-

SEMI Co-Sponsors Conferences 
Addressing Known Good Die (KGD) 
and 3D Packaging Challenges
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OPTOSEM,   for all         your OPEN CAVITY     packages....

www.optosem-tech.com

OPTOSEM,   for all         your OPEN CAVITY     packages....

OPTOSEM TECHNOLOGIES SDN BHD was established in Johor, Malaysia
in 2002. The company specializes in the design and molding of  Open Cavity IC
Packages. Development in Injection Molding of QFN packages open up the
market for MEMS and other Open Cavity prod-
ucts and application,  and creating new  opportu-
nities and  solution for its customers..

QFN forQFN for

MEMSMEMS
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

OPT OSEM,   for  a ll         y our  OP EN CAVIT Y     pack ages....Tel : 607-3531953, 3541951

Fax: 607-3535420

Email :

scteoh@optosem-tech.com

james.chua@optosem-tech.com

etkoh@optosem-tech.com

NEW...NEW...NEW...Pre MoldingPre MoldingPre Molding

[Open Cavity Packages][Open Cavity Packages][Open Cavity Packages]

on PCB.on PCB.on PCB.

QFN

Footprint
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A New Division of MEPTEC / Email bcooper@meptec.org for more information.

MARKETING
EVENT PLANNING 
COMMUNICATIONS

MEPCOM
n  Email Campaigns 
n  E-newsletter Design
n  Event Coordination 
n  Web Banner Creation

n  Digital Publication Design, Production 
    and Distribution 
n  Marketing Communication Plans
n  Website Design and Maintenance

mance and power-efficiency 
as well as reduced costs for 
chip designers. At leading-
edge nodes, the adoption of 
three-dimensional (3D) stack-
ing of integrated circuits is 
increasingly being viewed as 
an alternative to traditional 
technology node scaling at 
the transistor level. As new 
technologies such as this are 
introduced, the complexity 
of chip-package interaction 
is going up significantly and 
it is increasingly difficult for 
foundries and OSATs to be 
able to deliver end-to-end 
solutions that meet the re-
quirements of the broad range 
of leading-edge designs. 
     The partnership between 
GLOBALFOUNDRIES and 
Amkor will enable the supply 
chain to better meet these di-
verse requirements and deliver 
robust and reliable solutions 
to mutual customers. 
     Launched in March 2009 
through a partnership between 
AMD and the Advanced Tech-
nology Investment Company 
(ATIC), GLOBALFOUND-
RIES provides a unique 
combination of advanced 
technology, manufacturing 
excellence and global opera-
tions. With the integration of 
Chartered in January 2010, 
GLOBALFOUNDRIES 
significantly expanded its 
capacity and ability to provide 
best-in-class foundry services 
from mainstream to the lead-
ing edge.
     GLOBALFOUNDRIES is 
headquartered in Silicon Val-
ley with manufacturing opera-
tions in Singapore, Germany, 
and a new fab under construc-
tion in Saratoga County, New 
York. Visit www.globalfound-
ries.com for more info.  ◆

GLOBALFOUNDRIES and 
Amkor Technology, Inc. have 
announced that they have en-
tered into a strategic partner-
ship to develop integrated as-
sembly and test solutions for 
advanced silicon nodes. The 
companies plan to collaborate 
to co-develop and commer-
cialize integrated fab-bump-
probe-assembly-test solutions 
aimed at multiple customers 
and end-market applications 
and expand their lead-free 
bump licensing relationship.   
Through the partnership, 
Amkor would become a 
founding member of GLO-
BALFOUNDRIES’ new 
Global Alliance for Advanced 
Assembly Solutions, which 
is designed to accelerate 
innovation in semiconductor 
interconnect, assembly and 
packaging technologies. By 
joining forces, GLOBAL-
FOUNDRIES and Amkor 
plan to extend the ecosystem 
to address growing market 
needs, while bolstering their 
ability to deliver end-to-end 
solutions for customers at 
advanced technology nodes.   
     Amkor and GLOBAL-
FOUNDRIES have also re-
cently expanded their prior 
lead-free wafer bump licens-
ing relationship by amend-
ing their existing lead-free 
bumping technology license 
agreement.     
     As the industry moves ag-
gressively to more advanced 
technology nodes, innovation 
in interconnect, assembly and 
packaging solutions is becom-
ing increasingly important. 
Supply chain management has 
become a critical topic, as the 
ability to enable innovative 
packaging techniques can lead 
to improvements in perfor-

GLOBALFOUNDRIES and Amkor 
to Collaborate on Advanced 
Assembly and Test Solutions
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� Perfect reflow soldering
� Rapid thermal annealing under controlled 

atmosphere, vacuum and pressure
� Perfect solder joints, no voids

SRO – Solder
Reflow Ovens

Also available
PEO – Semiconductor
Process Furnaces

 Rapid adoption of MEMS 
devices in high growth consumer markets, 
fuelled by innovative application develop-
ers and consumers’ constant hunt for the 
next “cool thing” in handheld electron-
ics, is challenging MEMS companies to 
produce the next generation products’ 
form factor, functionality, and unit price.  
Competition in the marketplace is fur-
ther tightening up as new start-ups with 
disruptive technology are entering the 
market. Further, established semiconduc-
tor companies also have intentions to 
leverage their prior semiconductor knowl-
edge and take advantage of their existing 
customer base to provide a wider product 
portfolio and value-added chipset offer-
ings. Market-driven product requirements 
and expectations include an increased 
focus on quality, lower unit price, lower 
power consumption, smaller form fac-
tor, and added functionality. Three-axis 
accelerometers are currently being offered 
at below $0.5 per unit for high volumes, 
magnetometers are following suit and so 
will other MEMS devices on their path to 
commoditization.
	I n their answer to the aggressive mar-
ket forces, MEMS companies are striving 
to integrate multiple sensor modules, and 
provide fully tested and calibrated system-
in-a-package (SiP) solutions. Market 
leaders are already integrating several 
sensor modules in combo products, such 
as motion sensor combos, or motion and 
magnetometer combos, with a total of 6 
or 9 degrees-of-freedom (DOFs). With 
an addition of an altimeter, one has a 10 
degree-of-freedom dead reckoning system 
for navigation applications. With so many 
DOFs and increasingly stringent form 
factor requirements, the integration into 
smaller footprint devices is a key to suc-
cess. Whether it is wafer stacking using 
intricate wafer bonding technologies, or 
die stacking using flipchipping or wire-
bonding, 3D stacking of MEMS is defini-
tively of the major trends in the MEMS 
industry. 

	A dding multiple sensor functions into 
a single package excites the marketing 
executives, as it also poses tough chal-
lenges to test engineers. Given that each 
individual sensor combo system needs 
to be tested by applying physical stimuli 
during production testing, different sen-
sor combos will require different sets of 
test criteria and often entirely different 
test systems. It is often not practical to 
integrate several different test stimuli 
in one test system, such as pressure and 
motion stimuli. Further, it can be highly 
uneconomical to purchase separate test 
systems for each product variant. Estab-
lished companies are at an advantage here 
as their wide product offerings and deep 
pockets allow them to establish entire test 
floors in anticipation of high production 
volumes. If done right, test systems can be 
used across different product ranges – for 
example, testing the motion sensors in 
one system and the pressure sensor (altim-
eter) in a separate system. This allows 
accelerometer-pressure sensor combos and 
gyro-pressure sensor combos to share test 
systems, should these products be devel-
oped and sold separately. Finally, the use 
of identical packages for different sensor 
combos, such as a 3x3x1mm QFN, can 
allow companies to avoid frequent and 
potentially time consuming test system 
changeovers.   
	 Monolithic MEMS and ASIC die 
solutions, either by 3D wafer stacking 
or single-wafer processing, enables the 
ability of doing a one-pass electrical 
probe covering both the analog and digi-
tal circuitry.  This is an advantage over 
discrete components that are separately 
probed. The advantage is a shorter overall 
test time, one type of probe card and one 
probe setup. Further cost savings include 
lower overhead and single die assem-
bly. The flipside of the one-pass probe 
approach is the effect of value-added yield 
loss where a failed die will result in reject-
ing the entire chip with all of its function-
ality. This effect propagates with systemic 
wafer processing defects, often seen with 
micromachined sensors, as these pro-
cesses are not always as mature as stan-
dard semiconductor processes. Discrete 
components that are probed separately 
allow discretionary rejection of MEMS 
and CMOS die without the compounding 
value of one or the other. A similar effect 
can be observed at final test where added 
complexity through added functionality 
can increase the occurrence of failures.  
This effect is not typical for monolithic 

IC Assembly
Custom Package Development 
      •  Quick Turns, NPI, Volume Production  
      •  ITAR Registered
      •  ISO 13485:2003 Medical Certified 

Plastic over molded, plastic 
open cavity & ceramic pack-
age IC assembly. PROMEX 
is a recognized leader in 
stacked die, thin molded, 
2D, 3D, SMT and RoHS 
compliant custom package 
development and volume 
assembly. SiPs, MEMS, Sen-
sors, RF Modules, Medical & 
Military Microelectronics.

JEDEC standard plastic 
molded QFN/TQFN/DFN’s 
with custom versions 
available. Same day quick 
turns, development, pro-
totyping, “fast track” new 
product introductions 
from beta manufacturing 
through onshore or pre-
Asia volume production.  

Silicon Valley’s Packaging Foundry

Tel. 408.496.0222

www.promex-ind.com
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MEMS Testing 
Strategies: 3D 
Stacked Devices

continued on page 12  

MEMS
TECHNOLOGY
By Mårten Vrånes
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cataclysmic (read newsworthy) fashion; 
rather things slowed down, forecast con-
tinually changed, lead times extended, 
allocations were put in place, etc. It was 
very difficult to get any public info on 
anything. We issued a newsletter to this 
effect titled “The Silence is Deafen-
ing.”  Most companies, fearing impact to 
stock prices, allocations, etc. just stopped 
talking. It was harder to get a public 
announcement on the impact than a copy 
of Obama’s transcript from Columbia.
	 Though outwardly things were quiet, 
on the inside, there was a feverish pitch 
up and down the supply chain. Take the 
BT resin shortage. It impacts, in order, the 
substrate manufacturer, the BGA package 
manufacturer, the OSAT that assembles 
and tests, the fabless company, the EMS 
that assembles the end device, the end 
device company and the consumer. Lami-
nates that previously had lead times of 6 
weeks were now running 12-14 weeks. 
People were on long hours, 7 days a week. 
Every customer wanted to know what, 
when, how much and answers weren’t 
forthcoming. Things were changing hourly 
as a shortage on another component could 
ripple through demand. The fact that not 
much was being reported did not mean 
that everything was OK. No news was not 
good news, it was no news.  
	I t has now been six months since the 
events of March 11. The lingering effects 
seem to very dependent on where you 
are in the supply chain and factors such 
as which markets you serve. There never 
seemed to be a big impact on wafer fabs  
and die supply other than ones that were 
actually hit by the quake. Fabless compa-
nies that employ simple packages seem 
to be OK while some that use complex 
BGA’s may still be on allocation. Compa-
nies are still being impacted by the total 
supply of all components to their custom-
ers with their demand fluctuating because 
of supply issues with other parts. 
	I  think the conventional wisdom is that 
things should improve daily, which gener-
ally it is. Because the power infrastructure 
has not been fully recovered, however, the 
hot summer season in Japan could cause 
some unexpected disruptions even now. 
Like the past, I wouldn’t expect them to be 
cataclysmic, but could have an impact.  
	A s those of you that subscribe to my 
newsletter know, I thought the impact 
to our industry and the world economy 
would be much greater than it was. I 
am very glad to say that I was wrong. I 
think this is a testament to the level of 
planning and control we in the high-tech 
sector employ. Those that know me well 

COLUMN

 September 11, 2011, marks not 
only the 10 year anniversary of the terror-
ist attacks on the US but also the 6 month 
anniversary of the Tohoku Earthquake and 
Tsunami which has had a disastrous effect 
on the Japanese people and a major impact 
to business worldwide.
	I t’s hard to comprehend the scale of the 
event. The earthquake had a magnitude of 
9.0 Mw with duration of 6 minutes. It is 
the 4th largest world quake since recording 
began in 1900. To get a sense of the rela-
tive magnitude, the Loma Prieta (World 
Series) Quake was a 6.9 and lasted for 
15 seconds. The Tohoku quake was 125x 
stronger and lasted 25 times longer. The 
quake must have seemed like the immi-
nent end of the world to many, being so 
strong and lasting so long. Many probably 
heaved a sigh of relief when the quake 
stopped, only to have the horrific waves 
come, some as high as 130 feet.  
	 The government has reported 15,741 
deaths with another 10,000 either injured 
or missing. Hundreds of thousands were 
evacuated and scores of thousands of 
people remain displaced. There was 
widespread flooding, landslides, fires, 
damage to buildings and infrastructure, 
and impacts to nuclear and conventional 
power. 
	 The human drama of the impact to the 
people and the unfolding chronicle of nu-
clear reactor damage captured the attention 
of the news media for weeks. On the 
business side, every company whose sup-
ply chain intersected with Japan began 
looking at potential implications. Several 
key commodities that are basic to semi-
conductor devices such as BT Resin and 
Si wafers were all the talk, as a high per-
centage come from the impacted region.   
	EE  Times publishes their “Week in 
Review” newsletter each Friday, listing the 
top ten articles from the week. On the first 
three Fridays after the quake, over half the 
articles were related to the Japanese disas-
ters. By week four, it had dropped to two. 
Then the number in the top ten dropped to 
zero, where it has remained for months.  
	 Most disruptions did not occur in a 

Japan ...
Six Months After

INDUSTRY
INSIGHTS
By Ron Jones

RON JONES is CEO and Founder 
of N-Able Group International. Visit 
www.n-ablegroup.com or email Ron 
at ron.jones@n-ablegroup.com for 
more information.

know that I am a huge proponent of using 
systems to help manage our complex envi-
ronment. I think having those systems in 
place has allowed us to react more quickly 
and accurately than we would have even a 
few years ago.  
	 The open question is what, if any, 
changes will be made to inventory and 
supply chain policies going forward. The 
natural sequence is initial overreaction, 
which dissipates over time, finally leading 
to practices that are too weak. The way we 
have made it through this calamity gives 
hope for the future. Upgrades to the cur-
rent policies and procedures could well 
give us an even more robust environment 
that is both cost effective and sustainable 
over time.  
	 The wild card is that the next event 
could have a totally different profile. 
Something that negatively impacted all 
the wafer fabs in Hsin-chu, for instance, 
would be quite a different animal. Let’s 
hope for the best . . . but plan for some-
thing a bit less.  ◆

DON’T MISS 
YOUR CHANCE 
TO ADVERTISE 
IN UPCOMING  

ISSUES OF 
THE MEPTEC 

REPORT 

For rates and schedule
contact Gina Edwards at

gedwards@meptec.org

www.meptec.org



devices, but encompasses all complex 
system-in-a-package (SiP) devices. 
	L ow throughput attributed to slow 
physical test stimuli can be compensated 
by faster handling, higher parallelism, and 
more aggressive and innovative methods 
of applying physical stimuli, such as elec-
trically excited MEMS motion sensors 
or dynamically changed magnetic fields 
for magnetometers to test functional-
ity without the need to physically move 
the device. In addition, fewer test points 
and reliance on statistical data to predict 
calibration coefficients, by look-up tables 
or otherwise, can be used to shorten test 
times while maintaining product specifica-
tions and quality. MEMS test engineers 
and system manufacturers will need to 
use every trick in the book to keep up 
with the aggressive test cost targets. At the 
same time, the more comprehensive test 
systems developed in support of combo 
MEMS products will likely cost more, not 
less. This trend is quickly becoming the 
biggest hurdle for MEMS test cost optimi-
zation.  ◆          

Reprinted with permission from MEMS Investor 
Journal, Inc.

  MEMS TECHNOLOGY continued from page 10
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NAMICS is a leading source for high 
technology underfi lls, encapsulants, 
coatings and specialty adhesives used 
by producers of semiconductor devic-
es. Headquartered in Niigata, Japan 
with subsidiaries in the USA, Europe, 
Singapore and China, NAMICS serves 
its worldwide customers with enabling 
products for leading edge applica-
tions.
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or call 408-516-4611

www.namics.co.jp
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Semiconductor Substrates
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This event will be co-located 
with the MEPTEC KGD 
Symposium to be held on 
November 10. Discounts are 
available for attending or 
exhibiting at both events.  

Interconnecting die 
with Through Silicon Vias 
(TSV) in a 3D format or 
through a silicon interposer 
in a side-by-side “2.5D” 
format is rapidly moving 
from the roadmap to the 
factory floor. Larger, verti-
cally integrated and volume 
driven companies are already 
productizing “Killer Apps”, 
notably stacked memory. A 
broad swath of ASIC, ASSP, 
FPGA and standard product 
manufacturers and consum-
ers are beginning to imagine 
new products which lever-
age these technologies to 
address opportunities in their 
markets. These opportunities 
include solving latency and 
bandwidth issues in high end 
systems, the combination of 

Symposium Committee
Symposium Chair
Ivor Barber, Director, Package 
Design and Characterization 
LSI Corporation

Session Chairs
Sai Ankireddi, Package and 
Assembly Engineering 
Intersil Corporation

Yeong Lee, Director, Wafer 
Scale Products 
STATS ChipPAC 

David Towne, Director, 
Advanced ASIC Value Chain 
Technologies 
Cisco Systems, Inc.

John Xie, Sr. Manager, 
Packaging Technology Dept. 
Altera Corporation 

The Biltmore Hotel is conveniently located at 2151 Laurelwood Road 
in Santa Clara, CA in close proximity to the San Jose Airport. 
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KEYNOTE

Emerging Approaches 
to 3D Integration

ChoonHeung Lee, Head of 
Corporate Technology HQ, 
Amkor Korea Technology Inc.

3D-TSV integration is 
attracting attention as a 
vehicle for high perfor-
mance, versatile func-
tionality and lower power 
consumption with lower 
foot-print. There are many 
collaborating activities 
for 3D-TSV integration 
technologies across the 
semiconductor industry 
including mobile, memory, 
and networking segments. 
But it is not too early to 
say it is coming for vari-
ous reasons of maturity of 
basic platform, balanced 
cost-performance, etc. 
Silicon Interposers are 
currently being introduced 
(2.5D approach), both 
as a system level solu-
tion or as an intermediary 
step before going to full 
3D-TSV integration. The 
silicon interposer uses 
bare silicon substrate with 
TSV technology to enable 
higher density intercon-
nections. The silicon 
interposer is mounted with 
different devices using 
conventional mass reflow 
or TCNCP technology. 
Another aspect to be con-
sidered is the supply chain 
of the 2.5D business. The 
complexities and the own-
ership of liabilities due to 
different reasons will be 
discussed. 

ChoonHeung Lee joined 
Amkor in 1996 as the team 
manager of Simulation Team 
and Advanced Product 
Development Team. In 2010 
he became the Head of 
Corporate Technology HQ, 
Amkor Korea Technology 
Inc.  ◆

ChoonHeung Lee



2.5D, 3D Symposium 
Bringing 3D Integration to the Packaging Mainstream
Wednesday, November 9, 2011
Biltmore Hotel, Santa Clara, California

different silicon processes or 
the combination of disparate 
functions such as MEMS, 
image sensors and optics.
	 This symposium will 
discuss these new products, 
emerging standards and will 
address the issues of Design, 
Modeling, Supply Chain and 
Manufacturing that face new 
entrants to 3D integration 
and what it will take to bring 
this technology to the Pack-
aging Mainstream.
	 Of course, once the Design, 

Modeling, Supply Chain, 
Sourcing  and Manufactur-
ing issues are addressed 
there remains a rather large 
elephant in the room – the 
issues of testing thousands 
of miniaturized interconnects 
on combinations of internal 
AND 3rd party silicon such 
that the electrical yield of the 
assembled system is close 
to 100%. These issues are 
collectively referred to as 
Known Good Die (KGD).  ◆          

Technical Sessions:

n	 Session 1:  2.5/3D Packaging: Why Do We Need It? –
	 Drivers and Solutions

	 Chair: David Towne, Cisco Systems, Inc.
 

n	 Session 2:  Advanced 2.5D/3D Assembly Process 
	 Technologies 

	 Chair: Yeong Lee, STATS ChipPAC 
 

n	 Session 3:  Thermal, Power Distribution and Reliability 
	 Interactions in 2.5/3D Packaging – Modeling & Simulation

	 Chair: Sai Ankireddi, Intersil Corporation
 

n	 Session 4:  Standards and Supply Chain Development

	 Chair: John Xie, Altera Corporation
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This event will be co-located 
with the MEPTEC 2.5D, 3D 
Symposium to be held on 
November 9. Discounts are 
available for attending or 
exhibiting at both events.  

The annual Known 
Good Die (KGD) event is 
the leading source for infor-
mation on semiconductor 
die products test, assembly, 
manufacturing, and business 
issues at the forefront of the 
microelectronics industry. 
Formerly known as the KGD 
Workshop, this year’s confer-
ence, run by MEPTEC and 
co-sponsored by SEMI, will 
be co-located with another 
MEPTEC event 2.5D, 3D 
and Beyond - Bringing 3D 
Integration to the Packaging 
Mainstream on November 9.  
	 Today’s applications in 
portable consumer elec-
tronics and mobile phones 
require small form-factors 
by combining multiple func-
tions into single, vertically 
stacked or multi-chip pack-
ages. Despite the benefit at 
the end applications, these 

complex package techniques 
are challenging and require 
high quality known good die 
to insure the success of SIP, 
PoP and MCP design and 
manufacturing.  
	 The conference will bring 
together technical experts, 
managers and business 
development profession-
als from around the world 
for an interactive exchange 
of information on the lat-
est developments in the die 
product industry. Over the 
years of the KGD Work-
shop participants helped to 
shape the evolution of KGD 
packaging from an early 
focus on specialized high 
performance systems to the 
successful low-cost solutions 
enabling the portable world. 
This year’s conference will 
have a special focus on the 
challenging issues for KGD 
as the industry moves toward 
3D packaging technologies. 
Sessions will cover such top-
ics as KGD test, handling, 
delivery, standards, current 
methods, options and infra-
structure.  ◆          

The Biltmore Hotel is conveniently located at 2151 Laurelwood Road 
in Santa Clara, CA in close proximity to the San Jose Airport. 
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KEYNOTE

KGD is Cool Again

Ivor Barber, Director, Package 
Design and Characterization
LSI Corporation

The surging industry inter-
est in 2.5/3.5D packaging 
with its promise of “Much 
More than Moore” silicon 
integration through the 
stacking of heterogeneous 
silicon products in a single 
package has made KGD 
a critical discipline for 
established and new play-
ers in the semiconductor 
industry. Familiar themes 
of supply chain, testability, 
fault coverage, IP protec-
tion and failure analysis 
vie with newer concepts 
of wide I/O testing, very 
high density microbumps, 
wear out mechanisms 
and even the recognition 
that everything cannot be 
tested leading to system 
level concepts of  redun-
dancy, fault tolerance and 
error correction. In the era 
of 2.5D/3D the goals of a 
robust KGD strategy must 
move beyond the “how 
to test” and the “what to 
test” to include mitigation 
of what cannot be tested. 	
	
Ivor Barber graduated from 
Napier University in Edin-
burgh, Scotland in 1981 
with a Bachelors degree in 
Technology. He has worked 
in package assembly and 
design at National Semicon-
ductor, Fairchild Semicon-
ductor and VLSI Technology. 
Ivor has spent the last 21 
years at LSI Corporation in 
Milpitas in various Engineer-
ing and Management posi-
tions in Assembly, Package 
Characterization and Pack-
age Design. Ivor is currently 
Director of Package Design 
and Characterization at LSI 
Corporation. Ivor holds 12 
US patents related to pack-
age design.  ◆

Ivor Barber



Known Good Die Symposium 
Thursday, November 10, 2011
Biltmore Hotel, Santa Clara, California

Technical Sessions:

n	 Session 1:  KGD Test – How Good is Good Enough?

Chair: Rick Ried, STATS ChipPAC
 

n	 Session 2:  Current and Future Bare Die Issues 

Chair: Jeanne Beacham, Delphon Industries 
 

n	 Session 3:  Known Good Die Infrastructure

	 Chair: Steve Steps, Aehr Test Systems
 

n	 Session 4:  Panel – A Good Die is Hard to Find 

	 Chair: Jan Vardaman, TechSearch International

Symposium Committee
Symposium Co-Chairs
Rick Ried, Deputy Director, 
Product Technology Market 
STATS ChipPAC

Jan Vardaman, President, 
TechSearch International

Session Chairs
Jeanne Beacham, President, 
Delphon Industries

Steve Steps, Senior Director 
Aehr Test System 



	 From the beginning of the 
industry, metallization has been a cor-
nerstone of electronics. As the conduit 
through which data flows, the importance 
of metallization in electronic devices 
still holds today. Whether it is for the 
transistors or copper interconnect in 
semiconductors, package-on-package, 
system-on-chip, or chip-to-board packag-
ing, or across the circuit boards and into 
I/Os, metallization is at the center of the 
processing necessary to manufacture 
electronic devices.
	 Metals, which are seemingly basic 
elements, have been continually adapted 
through the evolution of electronics, 
which has required continual innovation. 
We are currently in an era in which chip 
packaging is increasingly responsible for 
better performance and more functional-
ity in consumer electronics. This drive 
towards better performance is predicated 
in large part on innovation in metal-
lization that directly enables substantial 
performance improvements in chip pack-
aging, which includes higher I/O speeds, 
easier, more efficient stacking, more 
compact designs with smaller form fac-
tors, and, of course, 3D packaging.
	 The requirements for increased fea-
ture density and reduction in feature size 
to achieve improved package perfor-
mance are putting demands on materi-
als and processes that are challenging. 
Additionally, there is intense pressure to 
improve the cost position of materials for 
advanced packaging to challenge tradi-
tional wiring bonding processes’ hold on 
the position as the low-cost option, and 
this challenge is largely being addressed 
by pushing improvements in throughput.
	 Two of the metallization applications 
that are focus areas for advanced packag-
ing improvements, wafer bumping and 
copper pillars, have already had enor-
mous impact on package performance. 
While wafer bumping has been in use for 
quite some time, the push for lead-free 
options along with the capability to form 
structures with more demanding size and 

Within wafer (WIW) and within die 
(WID) variations need to be controlled, 
hitting ≤10% WIW and ≤5% WID tar-
gets. To manage in-process material and 
maintain throughput, improved industry 
metrology and analytical techniques are 
being developed, thus enabling analysis 
of all bath components either off-line or 
in-situ to maintain precise control.
	 Dow Electronic Materials was also 
an early supplier for electroplating cop-
per for pillars with INTERVIA™ 8540 
Copper for applications that require 
higher interconnect densities than is pos-
sible through bumping. Next-generation 
materials are under development to meet 
the future industry throughput targets as 
high as 20 ASD (5 μm/min. plating rate) 
with flexibility for plating a large variety 
of pillar, bump and redistribution layer 
(RDL) sizes, pitches and thicknesses. 
Feature sizes will vary from 20-150 μm 
pitch for 20-70 μm pillars at a height of 
15-75 μm to accommodate everything 
from conventional pillar structures to 
micro pillars.
	A n important aspect to control with 
pillar structures is doming to achieve 
flat, dished or slightly domed features, 
depending on the design specifications. 
Dow’s next-generation INTERVIA cop-
per product is targeting improved total 
indicated runout (TIR) with even tighter 
control of doming characteristics. TIR 
ranges of 0-5% will satisfy many of the 
most-demanding specifications while 
maintaining 5-10% WIW and 1-5% WID 
requirements. Our sulfuric-acid based 
materials are also compatible with other 
capping materials, such as Sn alloys, 
with good adhesion.
	 Dow Electronic Materials is driving 
development of the metallization materi-
als needed at the next advanced packag-
ing technology horizon, addressing the 
increasingly demanding specifications 
calling for fine pitch features with tighter 
control. The driving force along the way, 
however, is increased throughput to 
maximize yields and tool utilization.  ◆          

density requirements has been an indus-
try-wide challenge. In 2009 Dow Elec-
tronic Materials introduced a solution, 
SOLDERON™ BP TS 4000 Tin Silver, 
which can be applied to a wide current 
density range – as high as an industry-
leading 12 ASD (6 μm/min. plating rate) 
– and capable of 30 μm features at a 1:2 
pitch with void-free deposits and excel-
lent morphology.

	I mpressive performance for a lead-
free material, however, wider adoption 
requires addressing continuing challeng-
es. Delivering a material capable of high-
er current density is a must to maximize 
tool utilization and offset the cost of the 
requisite low-alpha emitting tin. The 
speed cannot come at the cost of quality 
– smooth, fine-grain and void-free depos-
its at a variety of pitches for applications 
such as in-via bumps, mushroom bumps 
and cap plating must be maintained. 

Throughput: The Driving Force in the Development 
of Improved Metallization Materials 
  Mike Rousseau 
  Dow Electronic Materials
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SOLDERON™ BP TS 4000 Tin Silver

30 μm Micro Pillars





3-D Packages
	I n today’s electronics, smaller, faster, 
lighter, and less energy consumption are 
desirable characteristics. Moving to stacked 
packages and SiPs puts devices in closer 
proximity, thus helping to realize these 
characteristics. 
	S tacked packages are multichip pack-
ages in which the die are placed vertically. 
They can be electrically interconnected in 
several ways, one of which is with through-
silicon vias (TSVs). This interconnection 
style utilizes vias that go through the silicon 
to electrically connect one die to the next in 
a vertical stack, in place of wire bonds or 
other forms of connection. 
	U se of TSVs is known as a 3-D inter-
connect. This differs from 3-D packages, 
in which devices are stacked up vertically, 
without going through the silicon. The 
interconnect method in that case would be 
wire bond or some other method of electri-
cal connection.
	U sing 3-D interconnection with TSVs 
creates a die stack with the shortest inter-
connection distance, enhancing the charac-
teristics of high speed, low power consump-
tion, reduced parasitics, and small form 
factor. In a world in which small mobile 
devices connected to the Internet are in high 
demand, these are important features. By 
moving to 3-D interconnection, the device 
can achieve 100 times the connectivity or 
bandwidth, with less power consumption. 
With lines and traces on the silicon die 
moving to 45-, 32-, and 22-nm lithogra-
phies, utilizing TSVs is a way for the back-
end interconnection to keep pace with the 
front-end manufacturing.
	 Figure 1 provides the package outline 
and cross section of Elpida’s 8-Gbit TSV 
DRAM package.
	A n alternative is 2.5-D interconnection, 
where chips are generally placed side by 
side on an interposer with through-vias to 
a substrate below. This packaging scheme 
avoids the thermal issues of high-powered 
die stacked on top of one another that 3-D 
interconnect has.

Wide I/O Interposers and 
Microbumps, AKA 2.5-D
	 The notion of 2.5-D was born in early 

and 3 display a 2.5-D package from STATS 
ChipPAC.
	A  silicon interposer can be introduced 
between devices and a package substrate, 
or between devices in the stack. Devices 
can include a number of passive devices, 
a CMOS image sensor (CIS), or ICs (inte-
grated circuits).
	I f used between an IC and the package 
substrate, the silicon interposer absorbs 
some of the fan-out to the substrate, reduc-
ing the complexity of the package substrate. 
Multiple devices then sit side by side on the 
interposer, and thermal issues associated 
with 3-D interconnect recede.
	U sing a silicon interposer between ICs, 
such as a memory and logic chip, provides 
a layer on which to reroute the circuitry to 
accommodate the differing positions of the 
bond pads.
	 When used for passive devices, a num-
ber of these devices would fit on top of, or 
within, the interposer, thus eliminating the 
need to put these directly on a PCB with 
individual traces.
	 The TSV can be modified to manage 
the jitter, equalize the channel power deliv-
ery, and embed decoupling capacitance 
between the layers. Multiple capacitors can 

2010, as a variation of 3-D integration. 3-D 
integration stacks devices vertically using 
TSVs for electrical connection, and possibly 
an RDL (redistribution layer) created with 
a dielectric material as a layer to reroute 
the electrical connections between chips to 
allow the vias to travel to the lower sub-
strate.
	 2.5-D replaces the RDL with a silicon 
(or glass) wide I/O interposer as the routing 
layer, so that the through-vias run through 
the interposer or substrate rather than 
through the active die. This interposer can 
be used to fan out or reroute the electrical 
traces of a device while routing the traces 
to another vehicle in a vertical dimension, 
such as the package substrate. These lay-
ers utilize microbumps on the interface to 
electrically connect to the next layer in the 
stack. Silicon interposers accommodate 
the CTE mismatch between the layers in 
a stack, thus improving reliability. 2.5-D 
simplifies the structure in a way that allows 
the OSAT (outsourced assembly and test) 
community to participate, providing a 
handoff point for OSAT companies to get 
involved in the final packaging operation. 
2.5-D integration provides a smooth process 
transition from 40 nm to 28 nm. Figures 2 

ANALYSIS
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Through the Silicon
Sandra Winkler
New Venture Research

Figure 2. STATS ChipPAC’s fcBGA with TSV structure.

Figure 1   Elpida’s 8-Gigabit TSV DRAM Package Outline and Cross Section



be embedded, and if they are of different 
sizes, this then controls the resonance in 
the package. If the routing layers are in a 
vertical plane, this increases the capaci-
tance. Lowering the capacitance for signal 
TSVs involves alternating thin high-k and 
thick low-k materials in the series of layers. 
Columns can be added between layers if a 
greater separation is desired between layers.
	 2.5-D integration is expected to begin in 
2012, and develop alongside 3 D integra-
tion. 2.5D integration is well suited for tab-
lets, which have a phenomenal growth rate. 
3D integration, which is more complex, 
if better for smart cell phone technology 
which requires high bandwidth.

Market Potential
	P rior to the 2009 meltdown, IBM, 
Intel, Samsung, Micron, and others had 

sensor increases the yield. Once covered, 
however, wire bonding is not possible. Thus 
TSVs make sense. 
Given the high cost of creating the vias, 
they will not be produced in significant vol-
umes for a few more years.
	 The following markets are those in 
which TSVs will be found initially:
MPU, DRAM, Special-purpose logic - com-
munications, PLD and FPGA, Flash.
	 These are markets that have relatively 
high ASPs and demand high performance. 
The compound annual growth rate for each 
of these markets is presented in Table 1.  ◆

announced their intent to introduce TSV 
products in production volumes in the 2011 
to 2012 time frame. To maintain their lead-
ership in this area, they have continued to 
invest in bringing this promising technology 
to production, although at a slower pace. 
Many other companies, such as Kyocera, 
Xilinx, Altera, and others, have also indi-
cated their interest in utilizing this technol-
ogy. Memory maker Elpida was the first to 
introduce a product on the market involving 
ICs. Whereas its product was expected on 
the market in late 2009, it actually took 
until 2011 to produce sample products, with 
production expected later this year.
	 TSVs will someday be found in stacked 
packages, CMOS image sensors (CISs), 
and medical devices such as hearing aids. 
CIS appears to be the market that offers the 
most promise, as putting a cover over the 
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3-D Architectures for Semiconductor  
Integration and Packaging

Today’s Manufacturing Advances, Tomorrow’s Impact and Opportunity

12–14 DECEMBER 2011

Hyatt Regency  
San Francisco Airport Hotel

Burlingame, California

For more information visit:  
http://techventure.rti.org

This conference provides a unique perspective 
of the techno-business aspects of the emerging 
commercial opportunity offered by 3-D integration 
and packaging—combining technology 
with business, research developments with 
practical insights—to offer industry leaders the 
information needed to plan and move forward.

Make plans to 
attend today ...
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Potential 
TSV Market

MPU

DRAM

SPL - Communications

Standard Cell/PLD

Flash

Total Potential 
TSV Market CAGR

CAGR 
2010-2015    

7.8%  

11.0%                                              

11.1%

17.7%

2.3%

9.2%

Table 1. CAGR for potential TSV markets.

Figure 3. STATS ChipPAC’s fcBGA with TSV cross section.



Transformation 
into an Industry 
Leader

STATS ChipPAC is a relative-
ly young company formed 
in 2004 as a result of the 
merger between STATS 
and ChipPAC, two mid-tier 
Outsourced Semiconductor 
Assembly and Test (OSAT) 
companies. ST Assembly 
Test Services (STATS) was 
established in 1995 as a 
test operation in Singa-
pore. ChipPAC was spun off 
from Hyundai Electronics’ 
Assembly and Test Division 
in 1997. The merger of these 
two companies formed 
STATS ChipPAC, the fourth 
largest OSAT company in 
the world.  
	 The merger provided a 
number of clear benefits: 
increased scale and technol-
ogy offering, complementa-
ry assembly and test capa-
bilities, and a broader geo-
graphic footprint. Yet, the 
true success behind STATS 
ChipPAC has been the Com-
pany’s ability to transform 
itself into an industry leader 
with a competitive business 
model that is focused on 
technology differentiation, 
full turnkey assembly and 
test solutions, and opera-
tional excellence.  

PROFILE

22   MEPTEC REPORT   FALL 2011 meptec.org

vative mobile devices poses an ongoing 
challenge for the semiconductor industry. 
As die sizes and lithography nodes con-
tinue to shrink, manufacturers must find 
the most efficient way to integrate more 
functionality and performance into a final 
solution. 
	 With the industry movement to finer 
and finer geometries, packaging technol-
ogy is undergoing a significant change 
and becoming an important differentiator. 
STATS ChipPAC believes technology is 
one of the most important ways to dif-
ferentiate itself. The Company offers a 
broad technology portfolio ranging from 
leadframe to laminate packages, flip chip, 
wafer level and advanced three dimen-
sional (3D) packaging solutions.  
	S TATS ChipPAC differentiates itself 
through advanced technology such as 

Focus on Device Convergence
	 The driving theme in the electronics 
world today is convergence as the tradi-
tional markets of computing, communi-
cations and consumer are converging to 
create new markets in smart devices such 
as smart phones, smart books and tablets. 
Consumers are looking for mobile devices 
that have multiple functions such as data 
processing, imaging and Radio Frequency 
(RF) capabilities in smaller and smaller 
sizes. The digitization of information and 
on-demand entertainment requires, more 
than ever, semiconductor devices that 
are smaller, thinner, faster, cheaper and 
capable of performing more functions.
	I n order to satisfy this demand for 
increased functionality, semiconductor 
companies need to rapidly develop new 
models and ramp products quickly to meet 
aggressive time-to-market goals. With the 
convergence of voice, video and data func-
tions into a single platform, semiconductor 
companies are relying on OSAT providers 
to enhance their ability to achieve these 
new levels of functionality by pushing 
integration technology to new levels. 
	S TATS ChipPAC’s business model 
is focused on the rapid advancement to 
device convergence and a comprehensive 
service offering that is tailored around the 
requirements of the communications, com-
puting and consumer markets. By strategi-
cally investing in next generation integra-
tion technology and full turnkey assembly 
and test services which address this trend, 
STATS ChipPAC offers the experience 
and technology that positions its customers 
for success in the markets they serve. 

Differentiation Through Technology 
Innovation
	 Consumer demand for low cost, inno-

eWLB Package

eWLB Package-on-Package (PoP)

IPD with TSV



wafer level packaging (WLP), flip chip 
interconnect and 3D solutions which inte-
grate multiple devices into a single, inte-
grated solution. The Company maintains a 
strong investment in R&D, equipment and 
engineering resources to establish a power-
ful platform of integration technology and 
solutions at the silicon and system levels.  

Wafer Level Technology for High 
Performance, Highly Integrated 
Packaging Solutions
	A s a small, lightweight, high perfor-
mance semiconductor solution, wafer-level 
technology is a compelling, cost effective 
solution for space constrained mobile and 
consumer applications. STATS ChipPAC 
has been focusing on expanding its wafer-
level technology offering, which today 
encompasses wafer bump, fan-in Wafer 
Level Chip Scale Package (WLCSP), fan-
out Wafer Level Packaging (FOWLP), 
Integrated Passive Device (IPD) and 
Through Silicon Via (TSV).
	 Fan-out Wafer Level Packaging is 
one clear example of how STATS Chip-
PAC differentiates its technology offering. 
FOWLP offers the ability to provide a 
higher number of interconnects than is 
possible with fan-in wafer level technolo-
gy. The cornerstone of STATS ChipPAC’s 
fan-out wafer level technology platform 
is embedded Wafer-Level Ball Grid Array 
(eWLB). eWLB is a powerful wafer level 
technology that has the design flexibility 
to accommodate an unlimited number of 
interconnects, is unconstrained by die size 
and offers one of thinnest package profiles 
in the industry today. eWLB provides sig-
nificant performance, size and cost benefits 
compared to current packaging technolo-
gies and can enable the next generation of 
convergence devices. 
	 STATS ChipPAC’s significant focus 
and investment in the evolution of this 
technology has resulted in an expanded 
range of eWLB package architectures, 
including single die, multi-die, ultra thin, 
System-in-Package (SiP) and 3D packag-
ing. In terms of time-to-market, the Com-
pany can deliver advanced eWLB solu-
tions with cycle times that are competitive 
with flip chip packages. The development 
of next-generation eWLB is continuing at 
a rapid pace at STATS ChipPAC with a 
number of new advanced package architec-
tures which integrate eWLB with Through 
Silicon Via (TSV) and Integrated Passive 
Devices (IPD) to achieve new levels of 
heterogeneous functional integration. 
	 TSV utilizes short vertical interconnec-
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tions through a silicon wafer to achieve 
greater space efficiencies and higher 
interconnect densities. It also enables the 
integration of semiconductor die fabricated 
in different technology nodes with diverse 
testing requirements into a single solution. 
STATS ChipPAC was one of the first 
OSAT providers to invest in TSV technol-
ogy and has complete front to back-end 
manufacturing capabilities for 200mm 
wafers with current capabilities to handle 
both chip-to-chip (C2C) and chip-to-wafer 
(C2W) assembly. The Company recently 
added a 300mm “mid-end” process flow 
that occurs between the wafer fabrication 
and back-end assembly process. Mid-end 
processes support the advanced manufac-
turing requirements of 2.5D and 3D TSV 
as well as wafer level packaging, flip chip 
and embedded die technologies. 
	 With over 10 years of development 
experience, STATS ChipPAC has an exten-
sive background in IPD technology. IPDs 
such as resistors, capacitors, inductors, fil-
ters and baluns can consume 60% to 70% 
of available space in a system, subsystem 
or SiP package. Integrating IPD and TSV 
technology in an eWLB design delivers 
advantages such as reduced form factor 
and better overall system performance. 
STATS ChipPAC’s vast knowledge and 
experience in eWLB, TSV and IPD has 
enabled the Company to differentiate its 
technology offering and deliver new levels 
of heterogeneous integration in a wide 
range of design configurations for its cus-
tomers. 

Flip Chip Technology Innovation
	 Flip chip technology is another key 
area where STATS ChipPAC has chosen 
to differentiate its product portfolio. Flip 
chip technology offers superior electrical 
performance, smaller form factors and 
high I/O capabilities which are very attrac-
tive to a growing number of applications. 
However, traditionally higher costs and 
mechanical stress issues on extra low-k 
and ultra low-k (ELK/ULK) interlayer 
dielectric layers in finer silicon nodes have 
slowed or even prevented adoption of flip 
chip in certain applications. STATS Chip-
PAC has taken a comprehensive approach 
to reengineering the package structure and 
has enhanced key processes to achieve an 
innovative flip chip technology that deliv-
ers high input/output (I/O) density, high 
performance and superior reliability in 
advanced silicon nodes.
	 STATS ChipPAC’s innovative flip 
chip packaging technology, fcCuBE™, 

300mm eWLB Wafer

Wire Bond Assembly

Final Test

Wafer Level Test

WLCSP Assembly
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combines copper (Cu) column bumps, 
Bond-on-Lead (BOL) interconnection and 
enhanced assembly processes to deliver 
a higher performance, higher density and 
low cost flip chip solution for advanced 
technology nodes down to 45/40nm. The 
innovative fcCuBE package structure and 
cost-effective manufacturing process deliv-
ers the performance benefits of flip chip 
interconnect with a 20-40% lower cost 
than standard flip chip packaging. With 
increased performance, superior reliability, 
miniaturization and lower costs, fcCuBE 
technology is a compelling solution for a 
wide cross section of end products in the 
mobile/handheld, computing and high-end 
network/telecom markets.

Cost Innovation
	 While most companies recognize that 
technology is important in driving inno-
vation in functionality and performance, 
STATS ChipPAC is using technologi-
cal advancements to achieve lower cost 
solutions for its customers. Throughout 
the Company and across every product 
line, STATS ChipPAC looks for ways to 
increase manufacturing efficiencies and 
reduce costs through technology and pro-
cess innovations. fcCuBE technology is a 
prime example of STATS ChipPAC’s suc-
cess in delivering both technology and cost 
innovation in an advanced solution.
	A nother important cost focus for 
STATS ChipPAC is the transition from 
gold to copper wire package interconnect. 
This offers a significant saving in material 
costs while delivering electrical and ther-
mal performance with quality and reliabil-
ity levels that are comparable to gold wire. 
STATS ChipPAC has copper wirebond 
capabilities in all five of its manufacturing 
facilities in Asia, and is rapidly increasing 
production volumes in both leadframe and 
laminate packages.
	S TATS ChipPAC is actively investing 
in technology, equipment and engineer-
ing resources to utilize copper wire in 
advanced wafer nodes down to 45/40 nm 
with low-k and extra low-k (ELK) dielec-
tric materials. Development is focused 
on areas such as finer bond pad pitches, 
thinner wire diameters, stacked die packag-
ing and die-to-die bonding, and STATS 
ChipPAC is successfully addressing many 
of the technical challenges that are associ-
ated with using copper wire interconnect in 
more complex package structures. 

Investment in Intellectual Property
	 Technology innovations and manufac-

capabilities. With extensive knowledge and 
experience in test, STATS ChipPAC offers 
customers a full suite of solutions and 
test platforms to address and support their 
requirements for highly integrated devices 
that are powering the next generation of 
mobile, consumer and other advanced 
electronics devices. A full turnkey offering 
is a compelling value proposition as it pro-
vides customers with faster time-to-market 
solutions, improves product quality and 
reduces overall costs for customers. This 
strategy has been an important factor in the 
Company’s growth and success.

Operational Excellence
	S TATS ChipPAC’s technologies and 
services are supported by an extensive 
global manufacturing footprint, with facili-
ties in Singapore, South Korea, China, 
Malaysia, Thailand and Taiwan. These 
manufacturing facilities are strategically 
located in close proximity to the major 
hubs of semiconductor wafer fabrication, 
and work together to support customers 
around the world with full turnkey packag-
ing and testing solutions. The Company 
has built a strong record of operational 
excellence and unrelenting drive to 
improve quality, reliability and cycle time. 
	S TATS ChipPAC’s operational excel-
lence is built around Lean Six Sigma meth-
odology. This has led to the achievement 
of significant milestones year over year 
that reduce costs and increase efficiencies 
through breakthrough methodologies and 
process improvements. STATS ChipPAC’s 
deep commitment to operational excel-
lence and best-in-class customer support 
have earned the Company numerous 
customer awards and recognition over the 
years. 

Summary
	I n today’s highly competitive markets, 
choosing the right OSAT partner to sup-
port a company’s business requirements is 
critical. Technology innovations and manu-
facturing capabilities can have a significant 
impact on the success of a product. STATS 
ChipPAC offers customers technology 
differentiation, full turnkey assembly and 
test solutions, operational excellence and a 
commitment to making sure its customers 
have a competitive edge in the market. 
	 For more information about STATS 
ChipPAC visit www.statschippac.com.  ◆

PROFILE

turing process improvements have been 
critical to STATS ChipPAC’s success and 
ability to offer customers differentiating 
solutions. STATS ChipPAC has made 
significant investments in research and 
development, and has been aggressively 
expanding its Intellectual Properties (IP) 
portfolio. In 2011, the Company achieved 
a milestone of over 2,000 patents filed and 
over 650 patents issued. Since 2005, over 
half of STATS ChipPAC’s IP portfolio is 
in advanced technologies such as fan-out 
wafer-level packaging (FOWLP), wafer 
bump, TSV, IPD, 2D/3D wafer level pack-
aging and System-in-Package (SiP).  

Integrated Turnkey Solutions
	 The strength of STATS ChipPAC’s 
packaging technology is complemented 
with a comprehensive service offering 
in wafer bump, wafer sort and final test 

Copper Wirebond

fcCuBE Copper Column Bump

40um Copper Column Bump for fcCuBE
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PACKAGING

was the ultimate thin package only a 
few years ago. QFN’s are now the PDIP 
and SOIC of yesterday. Everyone seems 
to have a QFN with different names 
associated with it. QFN’s are fairly easy 
to make and are very cost competitive 
and are now a mature product line. Like 
SOIC and other legacy products, QFN’s 
should be around for awhile. 
 
TLA – Being the close cousin to QFN, it 
too is a lead frame based product but has 
limitless design flexibility. Per JEDEC, 
TLA is officially classified as a QFN. Yes 
there are similarities but there are also 
many differences. Thermally it is compa-
rable to the QFN but electrically it is far 
superior due to a significant reduction in 
signal lengths in most cases. The foot-
print or board area is generally reduced.  
Like QFN, it is green and RoHS-compli-
ant but TLA can have I/O counts that can 
often rival many of the Fine Pitch BGA 
products. With the recent explosion of 
gold, TLA is an excellent candidate for 
Copper Wire Bonding. Here are some of 
the key areas and unique properties per-
taining to this TLA package.

Signal Lengths & Board Footprints – 
As you can see from the examples in 
Figures 2 & 3, the reductions in board 
space wire lengths can be significant.  
Figure 2 shows a typical lead frame 

Lead Frame History
	S tandard surface mount lead frame 
products have evolved rather quickly.  
Those of you that remember the big thick 
packages of the 70’s, 80’s and early 90’s 
also remember when the “thin” lead 
frame packages were introduced. The 
1.0 mm thick TQFP was really quite an 
amazing thing to behold when it first 
came out. It really challenged the equip-
ment vendors at the time. Trying to get 
“low” loop height consistently and back-
grind (back lap) down to places no one 
had been before were quite a feat. Many 
thought that 1.0 mm was the threshold.  
As with most things in this crazy indus-
try, we now have lead frame products 
down to 0.20 mm thick. Now maybe I 
am still a bit skeptical but I think we are 
getting close to the limits of thinness 
for a lead frame product, based on the 
current way we do these packages. Chip 
Scale or Wafer Scale die may have some 
room still, but other than that, I think our 
Limbo stick of package thickness has 
gone down just about as low as it can go.   

QFN & TLA
QFN – QFN is one of the more popular 
lead frame technologies. An X2QFN (0.4 
mm) compared to a standard VQFN (0.9 
mm) (See Figure 1). 
	 The thicker VQFN (0.9 mm thick) is 
thinner than the TQFP that most thought 

TLA™ – An Alternative to QFN
Kelly R. McKendrick Sr., Sales & Technical Program Manager and
Serafin Pedron, Jr., Director of Technical Product Marketing
UTAC – UGS America Sales, Inc
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Semiconductor packaging is 
still morphing. Some require many 
I/O’s, others better thermal & electri-
cal performance. Thin is often a major 
criterion, yet to some it is all about 
board space. All will agree that cost 
and quality are a given requirement. 
There are numerous packaging tech-
nologies that are used for these dif-
ferent applications. On the leadframe 
side, QFN still seems to be one of 
the more popular packages due to 
its simplicity, as well as its pricing 
advantages, but it often is limited by 
size, pin count and design flexibility. 
Dual row QFN helps in certain areas 
but adds cost and process chal-
lenges while laminate alternatives 
are not timely and often pricey. The 
TLA™ (Thermal Leadless Array) pack-
age technology bridges this gap. TLA 
is a close cousin to QFN yet a TLA 
design is extremely flexible and more 
often will meet the needs of a chip 
design and/or a board level require-
ment.  Advantages include more I/O’s 
than are otherwise possible with QFN, 
reduced package footprint, design 
flexibility wherein the package can 
be designed around the die and can 
easily incorporate options like floating 
rings and split die attach pads. Other 
advantages include no hard tooling 
required for custom designs, shorter 
wire lengths and better MSL capability 
than organic laminate based pack-
ages. The terminal standoff provides 
some level of self-alignment during 
SMT, similar to BGA type packages. 
TLA package technology can be 
configured in the same thicknesses 
and body sizes as QFN and it utilizes 
most of the same manufacturing 
flows, equipment and materials sets. 
Electrical performance is far superior 
to QFN and the thermal properties are 
comparable. Let’s take a closer look 
at TLA and some of the similarities 
and differences it has with the QFN 
package.    

Figure 1.  VQFN versus X2QFN leadless package.
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example while Figure 3 shows an exam-
ple of how TLA can be used instead of 
an fBGA application.
	 You can see that signal lengths are 
greatly reduced. In these 2 examples, the 
signal lengths are reduced approximately 
72% and 64%, respectively. For an appli-
cation that is electrically challenged, this 
reduction in signal and wire length can 
be very significant.   

Design Flexibility – Since this requires 
only a plating and etch mask from the 
lead frame vendor, cost is minimal. No 
additional tooling costs are required for 
any package size or lead count, thus cap-
ital expenditure is zero. Each design can 
meet JEDEC specs or can be a unique 
customized package designed to meet the 
customer’s application. The possibilities 
of design are limitless - different body 
sizes, pad pitches, down bond rings or 
pads, isolated power rings, the number of 
rows of outer leads, multiple die, SiP, etc.  
If you can think of it, it more than likely 
can be done. 

Manufacturability – Like traditional 
QFNs, TLA is an etched process. While 
QFN is etched on both sides prior to 
assembly, TLA is half etched only on the 
top side. The back etch on TLA is done 
after mold. With the lead frame as a solid 
strip prior to mold, no tape is needed at 
mold which eliminates the mold flash 
issues of QFN. Solid strips also enhance 
the wire bond process; i.e., no tape and 
no bouncing leads that result to non-
sticks. Once the final etch is complete, 
nothing is tied electrically; thus, it is 
ready for strip test if required. With no Figure 4.  Lead Count Comparison – QFN versus TLA.

Figure 2.  Footprint Comparison between QFP, QFN and TLA.

64L 10x10 mm QFP (FP=2.0)
Terminal Pitch = 0.5 mm
Total Signal Length = 336 mm
Overall Thickness = 1.2 mm
PCB Area Ratio = 1.0

76L 6x6 mm TLA
Terminal Pitch = 0.5 mm
Total Signal Length = 93 mm
Overall Thickness = 0.8 mm
PCB Area Ratio = 0.25

64L 9x9 mm QFN
Terminal Pitch = 0.5 mm
Total Signal Length = 224 mm
Overall Thickness = 1.0 mm
PCB Area Ratio = 0.56

Figure 3.  Footprint Comparison between fBGA and TLA.

144 I/O 2L 10x10 mm L-fpBGA
(0.8 mm Ball Pitch)
112 I/O in Use for Wire Bonding
Total Signal Length = 526 mm
Longest Wire = 3.29 mm (130 mils)
PCB Area Ratio = 1.0

152L 8.088x8.066 mm TLA
(0.5 mm Lead Pitch)
112 I/O in Use for Wire Bonding
Total Signal Length = 188 mm (Less 64%)
Longest Wire = 2.44 mm (97 mils)
PCB Area Ratio = 0.65

QFN TLA
Package

Size
Available I/O Count

0.5 mm Pitch
I/O 

Range
Available I/O Count

0.5 mm Pitch
I/O 

Range
2x2 mm 121288
3x3 mm 202012, 1612 - 16^
4x4 mm 28, 4428 - 4420, 2420 - 24^
5x5 mm 36, 60, 8036 - 8028, 32, 4428 - 44^
6x6 mm 44, 76, 10444 - 10436, 40, 6036 - 60^
7x7 mm 92, 12892 - 12844, 48, 7644 - 76^
8x8 mm 108, 152108 - 15252, 56, 9252 - 92^
9x9 mm 124, 176124 - 17660, 64, 10860 - 108^

10x10 mm 140, 200140 - 20068, 72, 12468 - 124^
11x11 mm 156, 224156 - 224––––
12x12 mm 172, 248172 - 248––––
13x13 mm 188, 272188 - 272––––
15x15 mm 220, 320220 - 320––––
17x17 mm 252, 368252 - 368–––––

(^ with chamfered leads)  Blue-Single Row, Red-Double Row, Black-Three Row



metal protruding out the side walls, most 
saw issues are now eliminated during 
singulation; e.g., faster feed rate and no 
copper burrs. Like saw singulated QFN, 
one mold is all that is needed for every 
design. In fact you can use the QFN 
molds. Like QFN, materials are green 
and meet most, if not all, of the current 
lead free standards. 

Lead Counts – The biggest advantage is 
the amount of I/O’s on a body size when 
compared to a traditional QFN. (See 
Figure 4)

Advantages – There are many, includ-
ing no capital expenditure or tooling, 
more parts per strip, higher yields, less 
gold, no tape & no mold flash, strip test 
capable, standard assembly process, and 
so on. 

Leads – Another difference between a 
QFN and the TLA are the leads. Unlike 
a QFN, where the leads have exposed 
copper on the sides and are flat and 
flush with the board, TLA parts have 
no exposed copper and have a 1-2 mil 
standoff. With no exposed copper this 
is beneficial for power and RF designs, 
saw singulation and strip test. The slight 
stand off also creates a self centering 
effect during reflow, similar to a BGA 
product. (See Figures 5 & 6) 

Routability and Reliability – Package 
design, as well as routability, rules are 
in place. TLA is not only customized for 
the customer’s die and package needs 
but can be designed with the board 
application in mind as well. PCB escape 
routability issues are addressed in the 
design stage and should not be an after-
thought. Reliability is also a concern for 
most customers. TLA will pass JEDEC 
prescribed package qualification and 
board level reliability tests.

So QFN or TLA? – This depends on 
what your need is. Small and low pin 
count parts probably do not need the 
advantages of a TLA. QFN, in many 
instances, is the best package of choice.  
Yet others see an opportunity to add I/O 
without increasing a body size or they 
may want to reduce a foot print. Many 
want to design around their chip and/or 
board. Others may want to do away with 
the hassles of Dual Row QFN and reduce 
the body size as well. Some want to stay 

overall final product design, definitely 
more and more flexibility is needed. For 
this very large segment of the packaging 
world, the way people think about how 
to design and manufacture packages is 
changing. We are seeing a shift in the 
assembly world and the TLA type prod-
ucts are going to be part of this shift.   ◆ 

away from expensive laminate parts and 
others may want to just get rid of some 
of the larger surface mount packages 
such as QFP. Figure 7 shows the various 
PCB footprint options for 0.5 mm pitch 
QFN.

Conclusion 
	 With the packaging world going 
more and more toward inclusion of the 
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Figures 5 and 6.  Cross section of TLA on PC Board.

Figure 7.  PCB footprint comparison for 0.5 mm pitch QFN.

QFN Single Row
64L 9x9 mm / 0.5 mm Pitch

• PCB Area = 81 mm2

• PCB Area Ratio = 1.0

QFN Dual Row
92L 8x8 mm / 0.5 mm Pitch

• PCB Area = 64 mm2

• PCB Area Ratio = 0.79

TLA
92L 7x7 mm / 0.5 mm Pitch

• PCB Area = 49 mm2

• PCB Area Ratio = 0.61



TECHNOLOGY

	S emiconductor process 
technology scaling has been the key 
driving force for component and system 
performance evolution in the modern 
high-tech industry driven by Moore’s 
Law. But increasingly, the traditional 
process scaling alone can no longer meet 
system performance requirements, such 
as throughput, performance, and power 
budget. Traditional monolithic system-
on-a-chip (SoC) and packaging solutions 
have been increasingly threatened by 
various competing component stacking 
configurations from PIP/POP/MCP to 
silicon-silicon stacking configuration (the 
so-called 2.5D/3D integration).
	 2.5D/3D integration is the new driv-
ing force to carry Moore’s Law and 
beyond to drive system-level integration, 
miniaturization, power management, sig-
nificantly increased data bandwidth, and 
eventually reduced system cost. It has a 
ripple effect on the entire semiconduc-
tor industry’s ecosystem—from wafer 
processing to interconnect technology 
and system integration; from industry’s 
infrastructure development roadmap to 
research institute and academic activi-
ties; from more traditionally partitioned 
technology and solutions to more inte-
grated platform solutions. As an emerging 
technology, the challenges of 2.5D/3D 
integration are profound. They encom-
pass various aspects of process technol-
ogy, integration flow, testing, thin wafer 
handling, new standards and protocols, 
EDA tool, design flow and design for test 
(DFT) methodology, and of course, the 
new methodologies to architect future 
microelectronics systems from concept to 
integration. The industry’s effort in devel-
oping these solutions will revolutionize 
the semiconductor industry’s entire eco-
system.
	K nown Good Die (KGD) will break 
through. People may be able to find a 
way to avoid KGD issues with multi-chip 
packaging (MCP); but the 2.5D/3D inte-
gration will need to resolve KGD chal-

semiconductor assembly and test (OSAT) 
industry is also monitoring and digesting 
both opportunities and constraints.  OSAT 
companies can develop redistribution 
layer (RDL)-based silicon interposers, 
but the density and features, such as the 
passives on the silicon interposers, will 
have fundamental density limitations.  
Demand for interposers offers second-
tier foundries a new revenue source, as a 
typical silicon interposer does not require 
the most advanced silicon process tech-
nology. Most of the second-tier foundry 
companies could leverage their available 
capacity to support their revenue and 
profit goals. With limited capital com-
pared to the full scope of IC fab invest-
ment, a backend-dominated interposer 
manufacturing line can be established at a 
much lower cost and transition to volume 
production faster. We should also not 
forget the simple but interesting fact that 
the silicon interposer itself will be larger 
in size than any silicon devices placed on 
such an interposer—which would contrib-
ute positively to overall interposer wafer 
volume demand.
	 The increased crossing over of tra-
ditional foundry and OSAT partitions 
on high-end interconnect and assembly 
integrations are creating new business 
models. The foundry industry can typi-
cally invest at much higher level capital 
expenditure (CAPEX) strengths than the 
OSAT industry which operates at lower 
gross margins with R&D spend at an 
order of magnitude away from that of the 
foundries. These R&D efforts, no matter 
which technology sectors they are from, 
will eventually benefit the entire semi-
conductor industry. It will especially offer 
higher profit revenue opportunities in the 
lower end food chain. It is worth noting 
here that with this trend, large foundries 
and OSAT companies will grow even 
larger with more integrated technology 
and solution capabilities, outpacing their 
peers at today’s level. Based on leading 

lenges to become a truly cost-effective 
solution, especially for mid- to large-scale 
IC-based products and applications. From 
silicon-package interface to silicon-sili-
con interface, the number of interconnect 
interfaces are increased by two orders of 
magnitude. This will enable substantially 
increased test coverage (of course, ultra-
fine pitch array microprobing is also very 
challenging). Meanwhile, wafer-level 
burn-in technology’s progress will enable 
both voltage stress and pre-wafer-sort 
long duration wafer level BI process.  
These will bring the KGD technology 
closer to reality.
	 Cost sensitivity drives the creation 
of different stacking technologies and 
new business solutions. There is a cost 
premium associated with the introduc-
tion of a new technology as well as due 
to additional processes such as 2.5D/3D 
stacking, through-silicon via (TSV), 
wafer bumping and thinning. Low-cost 
stacking, which may not include TSVs or 
even an interposer, will bring volume up 
and stacking cost down. High-end stack-
ing, which usually includes interposer and 
TSV configurations, will drive 2.5D/3D 
leading-edge technology’s advances. We 
will need both. These different stacking 
technologies bring in different players 
and lead to different solutions. This will 
stimulate industry-wide R&D activities 
and promote industry landscape changes.
	 2.5D/3D integration will lead to the 
creation of new business and new supply 
chain models. If we recall the wafer-
bumping technology and capacity-devel-
opment history, there was strong debate 
10–15 years ago on whether foundries 
should establish wafer-bumping capabili-
ties. Today, silicon interposer and TSV 
manufacturers face a similar question. 
While the foundry industry brings the 
vision and capital for the development of 
silicon interposers and 2.5D/3D integra-
tion solutions, end customers are expe-
riencing the challenge of limited options 
and supply sources. The outsourced 

2.5D/3D Integration Reshapes 
Semiconductor Industry Supply Chain
  John Y. Xie, Ph.D.  
  Altera Corporation

continued on page 33  
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	S ilver sintering is not a 
new technology. In fact, it has been 
around for some time. What is new, 
however, is a groundbreaking mate-
rial innovation that now allows power 
device manufacturers to enjoy the 
benefits of silver (Ag) sintering and do 
so in high volume without the need for 
pressure.  
	 For those unfamiliar with Ag sinter-
ing, here’s the two-second brief: sinter-
ing is a process in which particles are 
joined together by heating the material 
in a sintering furnace below its melting 
point until there is particle adhesion. In 
the packaging market, when Ag sinter-
ing is used for die attach processes, it 
has traditionally also included a pres-
sure mechanism in combination with 
heat to enable metal joint formation.   
The challenge with this method, how-
ever, is its volume limitation. Conven-
tional Ag sintering techniques require 
the use of capital-intensive die bonding 
systems where each device has to be 
processed individually, which drasti-
cally limits UPH rates and monopolizes 
valuable equipment resource.  
	B ut, all of that is history, as a new 
formulation innovation from Henkel 
has upended conventional Ag sintering 
methods by delivering a technology that 
enables high volume production without 
pressure. Henkel’s novel Ag sintering 
breakthrough has been designed into its 
latest die attach formulation, ABLES-
TIK SSP2000. With this material, 
because the silver particles are joined 
via a unique surface tension mechanism, 
no pressure is required and devices can 
be cured in a standard batch oven at 
a temperature as low as 200°C. What 
does this mean? Incredibly, it means a 
200x increase in UPH capability. Yes, 

thermal resistance and conductivity 
are superior to solder, offering overall 
enhanced performance. So, for pack-
aging specialists seeking a lead-free 
alternative with BETTER results than 
high-lead solder, ABLESTIK SSP2000 
is the obvious choice. For designers and 
manufacturers of high power devices 
like IGBTs, this material delivers the 
ability to reduce the number of chips in 
a package, saving on valuable device 
real estate and achieving unmatched 
capability as well. In short, this is a 
solution that current solder materials 
simply can’t touch.
	A ll of this capability couldn’t come 
at a more opportune time, as the RoHS 
deadline for the elimination of lead 
from power devices is looming. The 
current deadline of 2014 is less than 
three years away, at which time packag-
ing specialists must have alternatives in 
place. Fortunately, Henkel has already 
resolved this issue with the develop-
ment of ABLESTIK SSP2000.
	 For power semiconductor devices, 
high power LEDs or any applica-
tion that requires outstanding thermal 
capability alongside high UPH, Hen-
kel’s Ag sintering technology offers 
an unmatched solution. It is lead-free 
compliant, affords exceptional design 
latitude, has superior electrical and ther-
mal performance, is highly reliable and 
enables high UPH in a no pressure pro-
cess. When it comes to high power die 
attach solutions, ABLESTIK SSP2000 
has it all.
	 To find out more about Henkel’s 
breakthrough silver sintering technol-
ogy or any of our innovative die attach 
solutions, log onto www.henkel.com/
electronics or call the company head-
quarters at 714-368-8000.  ◆          

you read that correctly – 200x! While 
traditional Ag sintering methods can 
produce 30 units per hour on average, 
Henkel’s new technology can enable 
production of as many as 6,000 units 
per hour. ABLESTIK SSP2000 has 
delivered what power device manufac-
turers have long required – a high UPH 
and high reliability Ag sintering die 
attach material in a single formulation.  
What’s more, the material can be pro-
cessed on standard die bonding systems, 

which means that no additional equip-
ment investment is required and the 
transition can be made easily, quickly 
and cost-effectively.  
	 While the pressureless high UPH 
capability is, indeed, remarkable, what 
is even more noteworthy is ABLESTIK 
SSP2000’s high reliability and thermal 
resistance performance. In fact, ABLES-
TIK SSP2000 has the potential to out-
perform high-lead soft solders – the 
current die attach material of choice for 
high power devices – in power cycling 
capability by a factor of ten. Typically 
in power cycling testing where solder 
fails at 200 cycles, Ag sintering technol-
ogy can reach over 2,000 cycles before 
its first failure. ABLESTIK SSP2000’s 

New Pressureless, High UPH Silver Sintering Technology 
Charges Up Power Device Manufacturers 
  Nigel Hackett 
  Henkel Electronic Materials, LLC
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Henkel – Materials Partner of Choice for the Electronics Industry
No matter where you are or what your process requires, you can count 
on Henkel’s expertise. Our unmatched portfolio of advanced materials for 
the semiconductor and  assembly markets, all backed by the innovation, 
knowledge and support of Henkel’s world-class global team, ensures 
your success and guarantees a low-risk partnership proposition.



The 44th International Symposium on Microelectronics will be held at the Long Beach Convention Center, Long Beach, 
California, USA, and is being sponsored by the International Microelectronics And Packaging Society (IMAPS). The 
Symposium will cover four tiers of electronics: Industry, Systems & Applications, Design, and Materials & Process. 
Presentations will highlight the major contributions of the work in one or more of these four areas.

Industry “Focused” 
•	 Consumer, Portable and Wireless
•	 Biomedical
•	 Telecom 
•	 Defense and Security
•	 Computing and Gaming 
•	 Automotive, Industrial, Harsh Environment Electronics Applications 
•	 Solar and Alternative Energy 
 
3D Integration and Packaging Track 
•	 3D System Integration
•	 3D Packaging Approaches 
•	 3D Processing Technology 
•	 3D Equipment and Materials Advances
•	 3D Simulation and Modeling
 
Systems & Applications 
•	 Thermal Management 
•	 Power Management
•	 Cost Reduction, Outsourcing and Supply Chain Management 
•	 Electromagnetic Interference (EMI)
•	 Sensors and Nano Packaging 
•	 Emerging Technologies
•	 System Packaging 
•	 Microwave & RF Applications 
•	 Electrostatic Discharge (ESD) Protection
•	 Photonic / Optoelectronic Packaging
•	 Packaging for Extreme Environments
•	 MEMS Packaging
•	 LED Packaging
•	 Packaging of Compound Semiconductor Devices

Design 
•	 Electrical Modeling, Signal & Power Integrity 
•	 High Performance Interconnects and Boards 
•	 Embedded and Integrated Passives 
•	 Wafer Level Packaging / CSP
•	 Advanced Materials
 
Materials and Process 
•	 Flip-Chip and Wafer Bumping Processes and Reliability
•	 Underfill/Encapsulants and Adhesives
•	 Pb-Free Solder Materials, RoHS, Processes, and Reliability 
•	 Design for Reliability
•	 Package Reliability Testing 
•	 Wirebonding and Stud Bumping
•	 Ceramic and LTCC Packaging 
•	 Substrate Materials and Technology 
•	 Printed Electronics 
•	 Ultra Low-K Packaging
•	 Uses of Precious Metals in Microelectronics
 
Interactive Poster Session 
Outstanding papers that do not fit in planned or created sessions will be 
considered for this interactive session.
 
“Invited” Sessions 
The following special sessions are being planned at IMAPS 2011 and 
speakers will be invited along these areas:
•	 Packaging in China (Chinese to English translation) 
•	 European Perspective on Electronic Packaging and System-Integration
•	 Microelectronics Activity in Southern California (Military, Bio-Medical,  

Wireless, and other topics) 

Long	Beach	Convention	Center		
Long	Beach,	CA	•		October	9-13

Photo Credit: Destinations Magazine

IMAPS 2011IMAPS 2011
Long Beach 44th International Symposium 

on MicroelectronicsLong Beach 44th International Symposium 
on Microelectronics 
Bringing	Together	The	Entire	Microelectronics	Supply	Chain!	

www.imaps.org/imaps2011
Scan code with  
your smart phone
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presentation will outline how all these 
organizations and GSA work, jointly 
with their member companies, on devel-
oping open standards for 3D-IC plan-
ning, design and manufacturing as well 
as encourage broad standards adoption 
and cooperation.  

Why Are Open Standards So Important 
for 3D-ICs?
	O pen standards begin when a col-
laboration of interested parties results in 
a consensus on specifications for imple-
menting common requirements. 
	 This is the first sentence of the article 
“Business Case for Open Standards” 
by Erik Sliman(1). As mentioned above, 
the new 3D-ICs bring 2D designs in 
die-form – potentially from different 
sources – into much closer proximity 
than today’s mounting of packaged 2D 
chips on a printed circuit board allows. 
However, it also increases power den-
sity, noise coupling, thermal-mechanical 
interactions and amplifies other effects, 
so far insignificant in 2D designs. It 
also requires new DFT (Design for Test) 
strategies, because the increased circuit 
complexities, combined with the limited 
number of access points makes test, fail-
ure analysis and debug more challenging. 
	 During the transition from discrete 
components to LSI (large-scale integra-
tion) and VLSI (very large-scale integra-
tion) circuits we faced very similar chal-

Herb Reiter is chair of the GSA’s 
3D-IC Working Group and GSA 
consultant since 2008. He founded 
eda2asic Consulting in the spring 
of 2002 to increase cooperation 
between EDA suppliers and semi-
conductor vendors. Previously Herb 
worked for 5 years in business devel-
opment roles at Barcelona Design, 
Synopsys and Viewlogic. The Prime-
Time sign-off wave and the TSMC 
reference flows # 1 and 2 are high-
lights of Herb’s accomplishments at 
Synopsys. From 1980 to 1997 Herb 
worked in both business- and techni-
cal roles at VLSI Technology and 
National Semiconductor to manage 
alliances and market ASICs as well 
as ASSPs. Herb earned an MBA at 
San Jose State University and Master 
Degrees in Business and in Electrical 
Engineering at the University and at 
the Technical College in Linz/Aus-
tria, respectively.  

2.5D or 3D-IC one bad die renders the 
entire multi-die circuit worthless and 
causes very expensive yield loss. The 
second day of the MEPTEC symposium 
will focus on this and other topics rela-
tive to Known Good Die.  ◆ 

(1)	This article can be found at http://www.
openstandards.net/viewOSnet1C.jsp?showMod-
uleName=businessCaseForOpenStandards 
          

lenges, due to the increased complexities, 
higher speeds and closer proximity of 
components. Our engineering experts 
developed design tools, equipment and 
methodologies to solve all these chal-
lenges, from the planning stage to final 
system test. 
	 Within the last few years an increas-
ing number of engineering teams have 
started to develop solutions for most 
of the new 2.5D and 3D IC challenges. 
Many of these development efforts 
focus on expanding proven 2D design, 
manufacturing or test methodologies, to 
minimize transition times, training efforts 
and switching cost. Some of the chal-
lenges, e.g. simulating thermal-mechan-
ical interactions between thinned dies, 
TSV manufacturing, wafer thinning and 
handling, wafer probing, testing during 
stack-assembly, require new ideas and 
better solutions. Compared to the transi-
tion to LSI/VLSI circuits, a much closer 
cooperation between more companies is 
needed to develop and agree upon cost-
effective and reliable design- and manu-
facturing steps. My presentation include 
an overview of how the various industry 
organizations are addressing these techni-
cal and business challenges. 

The Importance of Known Good Die
	 How to assure KGD (Known Good 
Die) is a very important topic for cost-
effective 3D-ICs. Unlike in the 2D world 
where a bad die “only” makes the pack-
aged part useless and worthless, in a 

  OPINION continued from page 34

OSAT financial reports, it is very obvi-
ous that focused investments in high-end 
assembly technology and capacity expan-
sion are occurring. 
	 High-level integrated manufactur-
ing model will affect sourcing strategy. 
Another area of business consideration 
includes intellectual property (IP), prod-
uct ownership, and security of supply. 
With silicon coming from multiple found-
ries and IP providers, both manufacturing 
integration providers and end customers 
need to understand and manage the col-
laboration among the competitors. The 
issues would include product and IP, 
compatibility of interfaces (both device-
to-device and business-to-business), 
performance and quality issue ownership, 
manufacturing and business logistics, 

gration technology’s development and 
commercialization will not just extend 
Moore’s Law, but will also drive the 
revolution of the entire semiconductor 
ecosystem for the next decade.  ◆ 

forecast and inventory management, and 
importantly, the security of supply related 
to product revision and end of life (EOL). 
The higher the level of the integration, 
the more likely these problems will occur 
and need to be predicted and addressed 
proactively. This could easily lead to 
challenges such as more product changes, 
reduced product life cycle, reduced 
volumes over the product life span, and 
potential customer disputes. Another issue 
is non-compatible multi-sourcing solu-
tions due to increased level of integration 
with rich manufacturing IP from technol-
ogy power houses. Resolving these chal-
lenges require that our industries increase 
industry-wide collaboration on R&D, 
prioritize new standard development, and 
promote technology proliferations.
	 With all these challenges and oppor-
tunities, 2.5D/3D interconnect and inte-

Dr. John Xie has been with Altera 
Corporation for 12 years. He leads 
the packaging design engineering, 
process engineering and supply chain 
engineering team. Dr. Xie graduated 
from Department of Physics, Peking 
University, and holds a Ph.D. in Phys-
ics from Institute of Physics, Chinese 
Academy of Sciences and Post Doc-
toral from Department of Physics, 
University of California, Berkeley. 
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OPINION

Reiter will be a speaker at MEPTEC’s 
upcoming symposium 2.5D, 3D and 
Beyond – Bringing 3D Integration to 
the Packaging Mainstream to be held on 
November 9. It will be co-located with 
the Known Good Die conference to be 
held on November 10.  See pages 14-18 
for more information.

	 The luncheon meetings and 
conferences that MEPTEC organizes 
have turned into very important events 
for me, because both packaging and test-
expertise are becoming much more valu-
able with the need to implement more 
functionality in smaller and smaller spac-
es. PoP (Package on Package) and SiP 
(System in Package) technologies have 
already demonstrated how to save space 
by using the 3rd dimension.
 	 My current focus as consultant to the 
GSA (Global Semiconductor Alliance), 
who is a sponsor of this event, is to 
accelerate market acceptance and ROI 
(Return on Investment) for 2½D ICs 
(side-by-side die on an interposer) and 
3D ICs (TSVs =Through-Silicon-Vias 
connect vertically stacked die). While 
these technologies offer additional ben-
efits, compared to PoP and SiP, they con-
front our semiconductor eco-system with 
a range of new planning, design, manu-
facturing- and test challenges. These 
challenges and emerging solutions will 
be important topics at the MEPTEC 
symposiums on November 9 and 10. My 
contribution to this conference will focus 
on the need for and benefits of 2.5D and 
3D design and manufacturing standards.  
I’ll also outline why closer technical and 
business cooperation is needed within 
our semiconductor eco-system to make 
2.5D and 3D ICs cost-effective and more 
widely applicable. 
	 Moore’s Law served us well for about 
50 years. Continued feature-size shrink-
ing of 2D (2-dimensional) ICs is becom-
ing significantly more difficult, expen-
sive, time consuming and risky with the 

applicable, enjoy economies of scale 
and lower cost, the design- and manu-
facturing companies engaged in this 
eco-system need to cooperate even more 
closely than the foundry & fabless model 
or the PoP and SiP designs require. For 
example: Thermal-mechanical interac-
tions between silicon and copper traces 
as well as copper-filled TSVs need to be 
characterized by the manufacturers. Their 
impact on the thinned die needs to be 
reflected in the EDA design flows to help 
designers avoid excessive margins 
(= extra cost) or poor production yields, 
due to insufficient margins. You may 
think: “The few remaining big IDMs 
have a big advantage here. They don’t 
have to worry about all these changes”.  
Not really! These large corporations are 
also concerned about hand-off points, 
responsibilities, logistics, etc. between 
their own business units. In addition they 
want to be compatible with the “outside 
world” to take advantage of economies 
of scale, utilize 3rd party IP (in die-form), 
and buy common design tools and stan-
dard manufacturing equipment. Last 
but not least, they expect to minimize 
integration efforts if/when they acquire 
another 3D-IC vendor or a supplier.
	 The GSA was, in its previous form 
as FSA (Fabless Semiconductor Asso-
ciation), very active in facilitating and 
accelerating the “IDM to fabless” tran-
sition. Now the GSA is committed to 
do the same for the equally important 
transition to 2.5D and 3D-ICs. In 2008 
GSA formed the 3D-IC Working Group 
and attracted many participants from 
the entire semiconductor eco-system to 
facilitate and accelerate this transition. 
We also cooperate well with other indus-
try organizations (e.g.: CEA/Leti, EDAC, 
IEEE, IMEC, ITRI, JEDEC, MEPTEC, 
SEMI, Si2 and especially the 3D Enable-
ment Center, driven by Sematech, SIA 
and SRC) to complement these organiza-
tions and amplify the GSA’s impact. My 

2x nm process generations. Many appli-
cations can’t justify the rising up-front 
design and tooling efforts or the increas-
ing variability of parameters nor the yield 
variations of ICs with today’s smallest 
feature sizes. Many low to medium vol-
ume applications can be better served 
with one of the four implementation 
alternatives mentioned above. All four 
combine 2D ICs as building blocks in 
less space than they would consume 
when mounted on a printed circuit board 
and offer other compelling advantages, 
versus following Moore’s Law, such as: 
Less power dissipation larger complexi-
ties, higher bandwidth and shorter laten-
cy, cost-effective integration of digital / 
analog / RF circuitry, extensive IP reuse 
and, when mature, much shorter time to 
market / profit.
	S ystem designers are especially 
interested in 2.5D and 3D ICs, because 
compared to PoP or SiP, they enable 
these experts to combine more function-
ality in a smaller space and reduce power 
consumption further while increasing 
speed. Designers can utilize legacy 
designs, in die form, as building blocks 
and take advantage of economical ways 
to increase memory – and with it enjoy 
more differentiating software content in 
their systems.

Eco-System Considerations
	O ur industry’s most recent major eco-
system change was the transition from 
an IDM-dominated semiconductor busi-
ness model to a foundry- and fabless IC 
vendor cooperation. This move has since 
demonstrated much better ROI than the 
IDM model, but required some efforts 
to implement. Foundries and fabless 
IC vendors had to agree upon hand-off 
points, clear definitions for exchange 
formats, sharing of responsibilities and 
profit margins, logistics rules, etc.
	  The transition from 2D ICs to 2.5D 
and 3D-ICs faces similar challenges. To 
make 2.5D and 3D benefits widely 

Industry-wide Cooperation Needed on 
Design & Manufacturing Standards for 3D-ICs
  Herb Reiter, President  
  eda 2 asic Consulting, Inc.
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February 28–March 1, 2012

Premier Electronics Industry Conference and Exhibition

“ Going to the show is vital if you want to 

evaluate equipment for yourself. I’ve found 

many innovations over the years and I 

always attend with a project list. The time 

you spend is never enough!”

George Reid,  
Facilities Manager,  

Ditron Manufacturing

INFORMATION that INSPIRES INNOVATION
• DESIGN   • PRINTED BOARDS   • ELECTRONICS ASSEMBLY   • TEST

FACT: 
IPC APEX EXPO draws thousands of visitors from more than 
50 countries and features more than 350 exhibitors. Why? 
Because it’s the best place to see new products, work on industry 
standards, network with industry experts and participate in the 
world’s premier technical conference for printed board manufacture 
and design, electronics assembly and test. Be part of it all in 
beautiful San Diego. Register today and find the solutions that will 
save you time and money.

www.IPCAPEXEXPO.org
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