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Abstract—Moldability is a crucial aspect of flip chip technol-
ogy. It is an increasing challenge to ensure moldability with rapid
advances in flip chip technology such as decreasing bump pitch
and stand-off height, especially when commercial molded underfill
(MUF) is used and, in particular, during panel level molding. One
key challenge faced is severe void entrapment beneath the die.
Typically, large DOE matrix experiments are used to address
this issue, which require significant time and process resources.
3D flow simulation can be used to optimize the process to reduce
defects with a smaller number of actual runs. By correlating
theoretical and experimental phenomena, flow simulation enhances
the understanding of the complex fluid dynamics during the mold-
ing process. 3D flow simulation can assist in widening the process
window, which is limited by the inherent machine and material
challenges. This can be achieved by prediction of the effect of
varying design, material, and process parameters on melt front
behavior and void locations. 3D mold flow simulation using
Moldex3D V10 is used to optimize the MUF transfer molding on
selected flip chip devices.

This paper proposes and verifies a systematic flow simulation
methodology designed to save computational resources by using a
three step analysis. The initial step, simplified panel level simula-
tion, is to optimize the process parameters to obtain a balanced melt
front. Next, on the package level, we studied the effect of various
parameters. This analysis provides a prediction of the void location
and an insight into the appropriate parameters to minimize the
void problem. The optimized parameters from the preliminary
simulation were used as guidelines. For the second step, a full
validation was conducted. A complete full panel-level flow model
was built, where the process and design parameters adopted in
the actual molding were implemented. The actual void location
and size from the experiment were captured by scanning acoustic
microscope (SAM) machine and parallel lapping (p-lapping).
Short shots were also obtained to study the melt front behavior.
The panel mold filling simulations showed good correlation with
the experimental short shots and actual void locations. The pre-
diction capability is further enhanced by zooming in to the col-
umn level, and this enhanced model was able to predict the other
lower risk voids away from the main problem areas. This was
correlated with actual CSAM data and p-lapping.

The 3D flow simulation enhances the understanding of causes
of flow imbalance, void signature, void formation, and the effect
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of varying bump height, die thickness, mold cap thickness, gate
height, die orientation, transfer profile, and mold temperature as
potential enhancement measures. With a successful correlation
between simulation and process data as shown in this paper, we
have demonstrated that mold flow simulation is a reliable tool to
effectively reduce the design-to-implementation cycle time, identi-
fying potential key problems during actual fabrication and poten-
tial solutions to reduce defects.
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INTRODUCTION

lip chip packages have gained significant use in production
over the years because of high input/output (I/O), enhanced
performance, and small form factor [1]. While flip chip tech-
nology has various advantages compared to other high-density
electronic packaging approaches, challenges include ensuring
moldability and minimizing defects that come along with rapid
advances in flip chip technology such as decreasing bump
pitch, stand-off height, thinner package profiles, and molded
underfill (MUF) materials. The complexity was further exacer-
bated by the possible interactions between these factors and
their impact on package yield, reliability, and performance.
The transfer molding process using MUF for flip chip
devices was developed to create a reduction of process steps,
cycle time, and cost compared with the conventional capillary
underfill process. However, void entrapment [2] challenges
arise as the gaps at the bumps under the die become increas-
ingly small, resulting in significant melt front imbalance and
flow resistance. Experiments involving a large DOE matrix are
typically used to solve this issue. However, applying the con-
ventional trial-and-error method to optimize this process is
time-consuming and difficult because of the complex interac-
tions between fluid flow, heat transfer, and polymerization of
MUF. Hence, computer-aided-engineering (CAE) is an effec-
tive tool for analyzing the complicated physical phenomena
inherent in the process of encapsulation of flip chip packages.
Simulation can be used to provide further insights into the
underlying physics to help address the defect concerns.
In this paper, 3D mold flow modeling of the transfer mold-
ing process with MUF using Moldex3D V10 is applied to
optimize design and process parameters that can reduce device
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defects and enhance yield. The Cross Castro-Macosko model
is used to define the MUF epoxy viscosity behaviors, where
the rheological parameters were acquired using a parallel plate
rheometer and a differential scanning caloriemeter (DSC). The
test vehicle selected is a flip chip package with a bump height
of 100 um.

A systematic approach was developed to address the com-
plex flow issues. As the full panel bumped array of flip chip
devices would require high computational resources and time,
an initial simplified chip level simulation is used to study the
effect of various parameters. This analysis provides a prediction
of the void location and an insight into the appropriate parame-
ters to minimize the void problem. With the insights provided by
the preliminary study, the full panel level study is conducted next
to evaluate the impact of process and design parameters with the
aim of obtaining a balanced melt front and minimizing voids.

The actual void location and size from the experiment was
captured by scanning acoustic microscope (SAM) machine and
short shots were obtained. The mold filling simulation showed
good correlation of the mold fronts obtained by process short
shots and actual void locations. With the successful validation
of the simulation, the simulation matrix as shown in Fig. 1
was designed for a comprehensive assessment of the process,
design, and material impact on the molding performance.

From the rheokinetic flow modeling of the MUF process, we
identified the key factors and minor factors on void trapping
simulation results from the extensive list of process, design,
and material parameters. This paper presents the valuable
insights into various factors of flip chip device moldability based
on process and materials used for the device. The insights can
be used as upfront guidelines to predict and reduce potential
product defects and failures.

With consideration of process, materials, and design, this
study explores whether mold flow simulation is an effective
tool to reduce design-to-implementation cycle time with iden-
tification of potential void and melt front imbalance issues
before actual fabrication. The simulation tool is used actively
in conjunction with materials, process, and design inputs
and considerations, to predict the trend of various factors on
moldability up front to reduce the yield, cost, and cycle time as
shown in Fig. 2. With the increasing range of flip chip prod-
ucts, we provide a comprehensive closed-loop solution includ-
ing mold flow, thermal, mechanical, and electrical studies [3]
addressing the rising challenges faced with greater consumer
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Fig. 1. Rheokinetic flow modeling matrix.
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Fig. 2. Closed-loop material, process, design, and simulation to enhance flip
chip product yield and reduce cycle time.

demand for smaller and thinner flip chip packages with better
performance and greater functionality.

RHEOKINETIC CHARACTERIZATION OF MUF

In the transfer molding process, flow and heat transfer are
dynamically coupled with the curing reaction [4]. The kinetics
of the curing reaction not only affects the degree of conversion
of the molding compound, but also has a strong effect on the
mold flow with increase in viscosity due to the curing reaction.
Viscosity is also primarily influenced by temperature and shear
rate. Therefore, the rheological behavior of molding compounds
is of fundamental importance to model the molding process.

The MUF rheokinetic behaviors and other material prop-
erties were characterized for the flow modeling, including
viscosity with varying shear rates and temperatures, curing
kinetics, thermal conductivity, heat capacity, and mechanical
properties. The curing kinetics were measured using DSC at
different temperature ramp-up rates (5, 10, 20, 40°C/min). The
experimental data of cure conversions were fitted by numerical
parameters using Kamal’s relation [5, 6] and the fitting param-
eters are summarized in Table I for MUF sample A. The
experimental data and the numerical fitting line show good
agreement, as shown in Figs. 3 and 4.

do

E = (kl +k20(m)(1 — OC)n

E
ki = A, exp <— R%‘)

E
k2 = Az eXp (— R—;)

The viscosity is measured by parallel plate rheometer at dif-
ferent temperatures ramping rates (10, 20, 40, 60°C/min) and
different shear rates (1, 2.5, 5, 10 s_l), where the viscosity
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Table I
Numerical Parameters Using Kamal’s Relation and the
Fitting Parameters for MUF Sample A

Table 11
Numerical Parameters for Cross Castro Macosko Model

Unit Value
Parameter of kinetics Unit Value
n 9.683 e—2
M N/A 5.0467e—1 ¥ Dyne/cm? 2.000 e+3
N N/A 1.0207 B g/em-sec 6.263 e—43
A s ! 1.7751e+3 T, K 4.937 e+4
B s7! 1.7746 e+5  C, 1.818
T, K 7.0369 et3  C, —5.521
Ty K 7.0372et3 o 0.25
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changes with time. The measured viscosity is fitted by the
Cross Castro Macosko model [7], summarized in Table II.
The experimental data set and numerical fitting results with
good agreement are shown in Figs. 5.

c1+co
n 08
i)
1+ (r) dg — &

T

No = BeT_Tb

where vy is the shear rate, o is a conversion percentage, 7 is the
power law index, 1 is the zero shear viscosity, and t* is the

Fig. 5. Viscosity curves: (a) viscosity vs. time, (b) viscosity vs. shear rate.

parameter that describes the transition region between zero
shear rate and the power law region of the viscosity curve.

MUF FLow MODELING AND EXPERIMENTAL BENCHMARKING
A. Results for Flip Chip Test Vehicles

An illustration of the transfer molding of two selected flip
chip devices for our current study is shown in Fig. 6 with
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Fig. 6. Transfer molding of the selected flip chip devices.

Short Shot Pictures Moldflow Simulation

Fig. 7.

Test vehicle 1, correlation between short shots and melt front simulations.

different package design and process conditions. For test
vehicle 1, the die thickness (Dt) is 0.15 mm, the underfill gap
between substrate and die (Bh) is 0.1 mm, and the total mold
height (Mt) is 0.53 mm. For test vehicle 2, Dt =0.15 mm, Bh =
0.09 mm, and Mt = 0.53 mm. There are at minimum three
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Test vehicle 1, void correlations.

mesh elements between the smallest gaps in the model. The
transfer time with optimum ram speed profile control was
obtained from the mold process DOE. The transfer molding
process simulation is conducted using the Moldex3D module
for the IC molding process. Actual experimental data are used
for both test vehicles in order to benchmark with our MUF flip
chip transfer molding modeling.

For test vehicle 1, the experimental short shots and simula-
tion results are compared to assess the melt front predictions.
Fig. 7 shows the short shots of the mold process results cap-
tured during the mold process. The comparison shows good
correlation of the melt fronts obtained by process short shots
compared to the mold filling simulation, where the melt front
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(a) Below Die (b) Above Die

Fig. 9. Panel level melt front advancement contours.

advancement patterns are similar to the simulated melt front
contours. The melt front as observed from both short shots and
simulations is generally balanced, except for a slight flow retar-
dation observed on the area on top of the die due to flow
resistance from the narrower flow channel.

The actual void location and size observed by experiment
was captured by an SAT imaging machine. We can observe the
entrapped voids in the underfill areas in selected packages on
the different rows in the panel as shown in Fig. 8. The locations
of the simulated and experimental void entrapments are nearly
identical. Thus, the simulation showed good correlation with
the actual void locations.

Fig. 9 shows the simulated melt front advancement contour
results for both above and below the die with the flip chip
bumps. Initially, the melt front of the mold top side and bottom
side are similar, but due to the presence of bumps, the melt
fronts above and below the die are separated. The melt front
near the top side of the mold cavity is much faster than that of
the bump area near the substrate side, where the 100 um gap is
much narrower than the usual 280 pm gap. For this test vehi-
cle, it is observed that the void trapping phenomenon is more
severe under the more densely bumped area, which is next to
the much less densely bumped area. The flow imbalances due
to the above factors are observed to be key factors of void
entrapment where the two separated melt fronts merge.

For test vehicle 2, the experimental short shots and simula-
tion results are also compared in Fig. 10 to assess the melt front

Short Shot Pictures

Moldflow Simulation

Fig. 10. Test vehicle 2, correlations between short shots and melt front
simulations.

-y, Actualvoid from CSAM of
-‘ short shot

Test vehicle 2, void correlation.

Simulation Predicted Void Location

Fig. 11.

predictions. The comparison showed generally good correla-
tion of the melt fronts by process short shots with the mold
simulation. The actual process short shots show a slightly
faster melt front, which may be due to the higher vacuum
applied on test vehicle 2 during the molding process. The results
show that when vacuum levels are high, the effect of the vac-
uum on a simulated melt front has more impact.

Similarly, the actual void location and size from the experi-
ment was captured by an SAT imaging machine. We can
observe the entrapped voids in the underfill areas in selected
packages on the different rows in the panel as shown in Fig. 11.
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Consistent with prior study, the actual void location is within
the +5 bump pitch region from the predicted location. Closure
and formation of actual voids in the experiment correlate well
with the simulation.

Fig. 12 shows the simulated melt front advancement contour
results for both above and below the die with the flip chip
bumps. There is an imbalance melt front between the top and
the bottom of the flip chip die.

Similarly, for this test vehicle, it is consistently observed
that the void trapping phenomenon is more severe under a
more densely bumped area below a less densely bumped area.
The flow imbalances due to the above factors are observed to
be key factors of void entrapment where the two separated
melt fronts merge. This potentially results in air entrapment
and potential formation of the void.

In addition to test vehicle 2, we observed different void
shapes from the p-lap results as shown in Fig. 13. From the
above analysis, we understand that voids are generally formed
when the two separated melt fronts merge. Based on this key
finding, we devised a systematic flow analysis matrix to
identify the potential flow phenomena that may result in the
different void shape formations. We analyzed various flow
directions converging on four bumps, and we observed that
due to mold flow hesitation around the bump area near the void
location, different flow convergence configurations resulted
in different void shapes, where the simulated void shapes and
p-lap results are nearly identical. The results are summarized

{a) Below Dic

(b) Above Dic

Fig. 12. Panel level melt front advancement contours.
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Simulation

Actual void shape

Fig. 13. Test vehicle 2, different flow configurations, resultant void shapes,
and the p-lap results.

in Fig. 13, showing three different flow configurations and
the resultant void shapes, and the p-lap results. The results
show that the flow direction may be a potential cause of differ-
ent void shapes, but the exact shape will be a result of several
different factors.

With the correlation of theoretical and actual phenomena,
flow simulation enhances the understanding of the complex
fluid dynamics during the molding process. With the successful
validation of the simulations for both test vehicles, the simula-
tion matrix as shown in Fig. 1 was then studied for a com-
prehensive assessment of the process, design, and material to
enhance molding performance.

SYSTEMATIC EVALUATION OF THE IMPACT OF PROCESS AND
DESIGN PARAMETERS ON MOLDING FOR A MORE BALANCED
MELT FRONT AND TO MINIMIZE VOID ISSUES

We developed a systematic approach to address the complex
flow issues. As the full panel bumped array of flip chip devices
would require high computational resources (~7 million meshes)
compared to a chip level study (~500,000 meshes), an initial
simplified chip level simulation is used to study the effect of

| CAD Modeling and Meshing

‘ Package and Strip drauing (AutoCA]

l Mold chaste/Cull drawing (AutoCAC) 1 stack up (nformation

Proczsscondition (pelletsize, plunger positions and speed, transfer

prassure atc)
“r

simplfied panellevel no Surps) = obtain Single Package Simulation ~optimize
balanced neltiron: package level designs

Material properties {curing kinatizs, reactive iscostty, etc)

Detailed panelievz|

Fig. 14. Flowchart illustrating the systematic evaluation of the impact of
process and design parameters on moldability using molding simulation tool
Moldex3D.
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(b) Tsometric View

(a) Top Wireframe View
Fig. 15.

(c) Side View

Chip level simulation model.

various package-scale parameters. This analysis provides a pre-
diction of the void location and an insight into key parameters
to minimize the voiding problems, and overall to minimize the
cycle time required to obtain the results. As the simulation for
both test vehicles 1 and 2 are validated, we will use both test
vehicles 1 and 2 to illustrate different aspects of systematic
flow simulation methodology as shown in Fig. 14, to demon-
strate different findings.

A. Chip Level Simulation

A simplified package 3D model with bumps is first created
for an initial analysis as shown in Fig. 15, with the mold filling
direction as indicated by the red arrow.

MR

The process parameters such as filling time and mold cavity
temperature are first varied to analyze the impact of process
parameter change on molding performance using the molding
simulation tool. The filling time was varied in the following
two key ranges; 0.5 s, 1 s, 2 s (well below gel time) and 10 s,
20 s, 30 s (near gel time). The results, as shown in Fig. 16,
show that when the filling time is varied in the range much
lower than the MUF gel time, the change from 0.5 s to 2 s
results in only minor impact on the void location. This may be
due to the minimal variation in viscosity over this filling time
range (Fig. 5) and hence only a minor impact on void locations
is found. When the filling time is varied in the range near the
MUF gel time, the void location varies, in this case shifting
closer to the gate side. This could be due to the sharp change
in viscosity near the gel time (Fig. 5) and with the rapid change
in viscosity, a more significant impact on void location is
observed. The results will vary based on the molding mate-
rial used.

The mold temperature was varied in the following range:
130°C, 150°C, 170°C, 190°C, and 210°C. For this analysis,
the filling time is 2 s. The results, as shown in Fig. 17, show
that when the filling time is in a range much lower than the
MUF gel time, the change from 130°C to 210°C results in only
a minor impact on the void location. This may be due to the
minimal change in viscosity over this the 2 s time period, even
as the temperature changes from 130°C to 210°C. The results
may vary with different materials and filling times used.

Next, the impact of different die thickness, keeping the bumps
and total package height constant, was studied to determine the
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Fig. 16. Impact of filling time (s) on void location.

2202 J8quianoN L0 uo isenb Aq ypd L€~ sdewl/ezesyzz/6L/L/6/4pd-ajonie/dewl/wod ssaiduse: uelpliawy/:dpy woly papeojumoq



26

Mabwartn

Viloboc 1Y

i

(c) (@)

Fig. 17. Impact of mold temperature on void location, (a) 130°C, (b) 150°C,
(c) 170°C, and (d) 190°C.
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y. | Smm
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Chip thickness of 0.15 mm.

Fig. 18.

Mold

Fig. 19. Chip thickness of 0.33 mm.

impact of different gap sizes above and below the die on the
melt front. As shown earlier in Fig. 9, initially, the melt front
of the mold top side and bottom side are similar, but due to
the presence of bumps, the layout, the difference in gap sizes
between the die top and the mold cavity, and the bump height,
the melt fronts above and below the die are separated. The melt
front near the top side of the mold cavity moves much faster
than that of the bump area near the substrate side. The prelimi-
nary results indicate that the flow imbalances are potential key
factors of void entrapment at the location where the two sepa-
rated melt fronts merge. Due to the clearance difference above
and below the die, a greater flow lag is observed beneath the die.
Our study investigates whether void issues can be ameliorated
by reducing the flow imbalance. Hence, two different die thick-
nesses, as shown in Fig. 18 and Fig. 19, are studied to analyze
the impact of different gap sizes above and below the die on the
melt front.

The cross section planar cut is shown in Fig. 20 and the
results of the cross sectional melt front advances for the thin
and thick dies are shown in Fig. 21 and Fig. 22, respectively.
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Fig. 21. Melt front profile for chip thickness of 0.15 mm.

The results show that balancing the flow resistance by decreas-
ing the gap from the die top to the mold cavity resulted in a
more balanced melt front above and below the dies, reduc-
ing the void issues caused where the two separated melt
fronts merged.

We also varied the bump layout to analyze the impact of
different bump pitch on the void locations, keeping the die
thickness, bump height, and total package height constant. In
Fig. 23, pitch array A has a denser bump area, with a pitch of
approximately 0.1 mm and a less dense bump area with a pitch
of approximately 0.6 m. The results, as shown in Fig. 24,
indicate that the different bump layouts influence the location
of void entrapment. With the denser bump area located next
to the less dense bump area, the flow resistance caused by
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Fig. 23. Different bump layout simulation models.
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Fig. 24. Void locations for different pitch arrays.

the denser bumps resulted in the shifting of void locations to
the area with the denser bump layout. In comparison, when the
bumps are evenly distributed, the void location is more central-
ized, though tending toward the vent side with higher viscosity
values at the end of filling, which affects the void process.
The bump height is also varied to analyze the impact of
different bump height on void location, keeping the die and
mold thickness constant. As shown in Fig. 25, two different
bump heights were evaluated; 0.1 mm and 0.06 mm. The bump
layout used is pitch array A as shown in Fig 24a. The results, as

(a) Bump Height 1 (b) Bump Height 2

Fig. 25. Void locations for different bump weights.

Moldexil
i Pl i Tri

e ;2 T

o

Fig. 27. Void location for bump height 2 (0.06 mm).

shown in Fig. 26 and Fig. 27, indicate that the bump height has
an impact on the location of the entrapped voids. With the
smaller bump height of 60 pm while keeping the other factors
constant, the flow resistance of the bump area near the sub-
strate side is increased compared to the larger smaller bump
height of 100 pm. Hence, the melt front separation for the
device with the smaller bump height of 60 um above and
beneath the die is more pronounced. The melt front near the
top side of the mold cavity is much faster than that of the bump
area near the substrate side when the bump height is smaller,
resulting in voids trapped nearer to the gate side where the two
separated melt fronts merge.

Using the insights provided by the preliminary study, the
full panel level study is conducted next with the aim of
obtaining a balanced melt front and minimizing voids in the
most efficient way.

B. Panel Level Simulation

The panel level simulation model is shown in Fig. 28. The
total number of finite element meshes used for the full panel
3D model for the current study is about 7 million, compared to
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(a) Panel Solid Model
Fig. 28.

(b) Panel Wire Frame Model

Panel level simulation model, isometric view.

Filling direction

Filling direction

(a) Chip Orientation A (b) Chip Orientation A

Fig. 29. Panel level simulation model for different chip orientation.
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Fig. 30. Melt front on a package on the panel for different chip orientation.

500,000 meshes for the chip level study. An analysis was
conducted to ensure that the trends for the single chip are
representative of panel level studies for this selected test vehi-
cle and conditions. From our findings, the identified trends of
the single chip analysis are representative and insights useful
for the subsequent full panel analysis for this test vehicle under
the investigated conditions.

For the panel level analysis, we vary the chip orientation and
study its impact on the void location for the test vehicle. Two
different chip orientations were analyzed as shown in Fig. 29a
and 29b.

The results of the two different chip orientations on the melt
front advancements and potential void locations are shown in
Fig. 30, Fig. 31, and Fig. 32. From the results, we observed that
different chip orientation resulted in different mold filling
trends. For chip orientation A, the denser bump area on the
right resulted in higher flow resistance, where the melt fronts
merged at the area of denser bumps, and the potential void
location shifted toward the denser bump area. For chip orien-
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Fig. 31. Melt front on first two rows on the panel for chip orientation A.
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Melt front on first two rows on the panel for chip orientation B.

Fig. 32.

tation B, the denser bump area on top toward the gate side
resulted in flow retardation at that area and melt fronts merged
nearer to the center of the chip compared to chip orientation A
where the voids are located nearer to the vent side. The results
are also shown both for the panel view for both chip orienta-
tions as shown in Fig. 31 and Fig. 32.

C. Panel to Column Refined Mesh Simulation

To further enhance mold flow simulation capability, after
identifying the potential main void areas, we further refine the
mesh by zooming in from the panel level to single column
level mold flow analysis as seen in Fig. 33. The key advan-
tages of zooming in to single column are: (1) to reduce the
computation requirement from a panel level mesh to a very
fine column level; (2) to enhance the simulation to be able to
predict the lower risk (secondary) voids (Fig. 34 shows a sec-
ondary void which is also seen in the actual experiment)
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Fig. 33. (a) Column refined mesh model. (b) Primary potential void.
(c) Secondary potential void.

Fig. 34. Secondary potential void seen from experiment and simulation,
highlighted in red.

because this methodology allows more accurate modeling of
the actual package, such as the effect of bump diameter, among
others; (3) to simplify the complexity, yet not overly simplified,
as the column level model can include the effect of the
entrance and the neighboring dies. This approach has enhanced
the 3D mold flow simulation for better void location prediction
capability. The panel level simulation can be used to study the
main trend of the void location, while the single column model
can be used to enhance the void prediction due to small geom-
etry changes, such as bump size, among others.

CONCLUSIONS

This paper has demonstrated our 3D mold flow modeling
capability of the transfer molding process for flip chip devices
with MUF using Moldex3D V10. The full MUF rheokinetic
behaviors and other material properties were characterized for

the flow modeling. The full panel molding simulation was
conducted and compared with actual void locations captured
by an SAT machine and short shots. The mold filling simula-
tion showed good correlation of the mold fronts obtained by
process short shots and actual void locations. With the suc-
cessful validation of the simulation capability, the tool is
then applied to optimize design and process parameters to
enhance flow balance, reduce voiding problems, and reduce
device defects.

To address the complex flow issues with multiple interactive
factors, we designed a systematic approach to tackle the prob-
lems. An initial simplified chip level simulation is used to
provide insights on the key parameters to minimize the void
problem. From the insights provided by the preliminary study,
the full panel level study is conducted next to evaluate the
impact of process and design parameters with the aim of obtain-
ing a balanced melt front and minimizing voids. Such an
approach will reduce the computational resources and total
cycle time required to provide mold flow solutions.

From the rheokinetic flow modeling of the MUF process, we
identified the key factors and secondary factors on void trap-
ping simulation results from the extensive list of process and
design parameters for this study; including filling time, mold
temperature, different gap sizes above and below the die, bump
pitch, bump layout, bump height, and chip orientation. These
insights can be used as upfront guidelines to predict and reduce
potential product defects and failures.

With consideration of process, materials, and design, we
have demonstrated that mold flow simulation is an effective
tool to reduce the design-to-implementation cycle time with
identification of potential void and melt front imbalance
issues. With our increasing range of flip chip products provided,
we provide a comprehensive closed-loop solution includ-
ing mold flow, materials, process, and thermal, mechanical,
and electrical studies [3] to address the rising challenges faced
with greater consumer demands for better performance and
greater functionality.
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