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Abstract 

Fan-Out Wafer Level Packaging (FOWLP) 
has been established as one of the most versatile 
packaging technologies in the recent past and 
already accounts for a market value of over 1 
billion USD due to its unique advantages. The 
technology combines high performance, 
increased functionality with a high potential for 
heterogeneous integration and reduced overall 
form factor as well as cost effectiveness. The 
increasing complexities in achieving a higher 
degree of performance, bandwidth and better 
power efficiency in various markets are pushing 
the boundaries of emerging packaging 
technologies to smaller form factor packaging 
designs with finer line/width spacing as well as 
improved thermal/electrical performance and the 
integration of System-in-Package (SiP) or 3D 
capabilities.   

SiP technology has been evolving through 
utilization of various package technology 
building blocks to serve the market needs with 
respect to miniaturization, higher integration, 
and smaller form factor as cited above, with the 
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volume manufacturing (HVM) solution. The 
smaller body sizes (5mm/side or less) are 
typically a good fit for sensor devices such as 
health monitoring and environmental sensors.  

Since sensor devices typically require at 
least a two chip solution (example application 
specific integrated circuit and MEMS/Sensing 
silicon), advanced eWLB/FOWLP stack up 
solutions can enable a very small pitch LGA and 
ball grid array ( BGA) eWLB PoP footprint at a 
competitive cost vs. the incumbent wire bond 
solutions.  

The package architecture enables routing on 
both sides of the package by embedding a direct 
via across the top to pad side of the package. 
The top MEMS device is bumped through 
standard lead frame wafer processing, singulated 
and assembled by pick and place tooling and 
reflow on the application specific integrated 
circuit (ASIC) in the eWLB bottom package. 
This assembly will eliminate the need for die 
attach material, assembly wires, protective glob-
top and also the typical metal cap or molded 
package with access cavity thus removing the 
typical laminate or leadframe for routing. 
Consequently, 3D eWLB SiP offers a much 
smaller footprint, simplified bill of material and 
is assembled with a cost competitive panel level 
manufacturing process [7,10]. 

 
Integrated Passives in eWLB-SiP 

In mobile applications for GSM/WCDMA 
/EDGE technologies, many functional blocks 
such as Power Amplifier (PA), Baluns, 
transceiver, filters, etc., play a key role in the 
performance of the module. Even though a PA 
made from gallium arsenide (GaAs) is widely 
used due to its good electrical and thermal 
properties, they are quite expensive. In an RF 
circuit, a power amplifier has an impedance 
matching circuit consisting of capacitors and 
inductors which consume a significant portion of 
the die size and can be potentially be replaced by 
an IPD and successfully used for RF 

modules/SiP in PA impedance matching and 
coupling circuits [8]. 

For this PA module, a multi-chip eWLB has 
been developed with a PA and IPD integrated 
side-by-side. 

 

Figure 6. Side view of PA and IPD in SIP 

 

 

 

 

Figure 7. I llustration of a  PA die and silicon 
IPD die embedded in mold substrate 

 

Figure 6 and 7 illustrates an eWLB package, 
which includes a PA chip and an IPD chip. The 
IPD die mainly serves as an impedance 
matching network for the PA. 

In this multi-die eWLB package the 
connection from the RDL to the PA chip is made 
through the via connecting the RDL layer and 
the top metal layer in the PA chip. The 
connection between the RDL and the IPD chip is 
made through via connecting the RDL layer and 
the top thick metal layer in the IPD. There are 
three different substrates in this package; a 
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die eWLB package after standard backend 
processes.  
 

2/2um Line Width and Spacing (LW/LS)  
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stacked on eWLB-PoP bottom package. The 
total eWLB-PoP stacked package height was 
less than 0.8mm in height after surface mount 
technology (SMT) manufacturing on the PCB. 
Those samples were tested in JEDEC 
Temperature Cycling on Board (
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