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Abstract- The reflow interconnection is a common
connection between the head gimbal assembly (HGA) and
the E-Block in a manufacturing process of hard disk drive.
Sometimes the interconnection process is called lapping
bonding. At present, the reflow process uses one header of
the hot bar at a time for bonding. However, time to market
is very important. Such the approach is time consuming
for the hard disk drive production. In this study, the finite
element method was used for improvement the reflow
process which twelve headers of the hot bar were used at
a time for bonding. The even number of the hot bars was
recommended. In addition, the heat transfer was
considered carefully by control the hottest area and
uniformity of the heat distribution on the reflow area. The
results from peel test and electrical test revealed that the
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quality of lapping bonding by multi header can be
compared with that by one header. Increasing of the hot
bar header is able to increase the percent of UPH as well.
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I. INTRODUCTION

The common technique for bonding between the TGA
tail and PCCA (Printed Circuit Cable Assembly) in reflow
process is the soldering with a hot bar. A header of the hot
bar is used for connection at a time in current. The
interconnection reflow process is shown in Fig. 1[1].

Fig.1 Reflow area on Head Stack Assembly

To increase the capacity of the hard disk drive that
adding the media is necessarily and leads to more header.
Consequently, a number of connections are required [2].
In this investigation proposes increasing the unit per hour
of the hard disk drive manufacturing that the multi-header
of the hot bar was being developed to support in the reflow
process. The common defects after experienced reflow
process are incomplete, burn pad and low peel strength
must be retained same as the old design (one header at a
time). The heat transfer is insufficient from the hot bar to
the TGA pad and the solder pad which is on PCCA leads
to incomplete result. The hot bar reflow touch with
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polyamide root of burn pad resulted which leads to low
peel strength value. The electrical current density passed
through the header of the hot bar and then generated the
amount of heat at the small area on the hot bar head is the
key of design and development of hot bar reflow.

Il. MATERIAL

In this study aims to analyze the behavior of current
density on the header of the hot bar and proposes to
increase the number of header of the hot bar. The basic
components of the reflow process are categorized into 3
parts. The first is power supply (Uniflow 4) to control the
power passed through the hot bar reflow soldering as
shown in Fig. 2. The input power not much has changed
while increased the header of the hot bar. The second is
the hot bar connector for connecting using the nut and the
screw that designed for adjustable the position in z-axis.
The connector consisted of mechanism of automatic
movement of the hot bar soldering, included the
microscope (30X) connected on top of the clamp;
operators are able to focus the part during bonding in
reflow process. The last is the hot bar reflow soldering as
shown in Fig. 3 (a) single head and (b) dual headers at a
time, after the electrical current passed through the hot bar
then the electrical current will be changed to thermal
energy following Joule’s law[3]. The component of the
solder material for lapping bonding in reflow process
follow green technology is shown in Table 1. In the study
used 3D model, the hot bar included the Haynes230 and
copper will be created by SolidWorks. The dimension of
the header of the hot bar will be controlled using GD&T.
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Fig. 2 Power supply
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Fig. 3 The hot bar reflow (a) single head and
(b) dual head

TABLE I: The component of the solder material

Name CAS No. wt%
Tin 7440-31-5 95.5

Silver 7440-22-4 3.8

Copper 7440-50-8 0.7

The 3D model of the hot bar will be imported into
Ansys Workbench for analysis by finite element method
to calculate the hottest area on the hot bar.

I1. METHOD

The classical design of the header of the hot bar in the
reflow process is able to bond one TGA tail at a time. The
number of the header of the hot bar is defined following
the number of the solder lead pitch as shown in Fig. 4. The
width of the header is equal to flying lead width to make
sure that the tip is superimposed completely by all flying
lead. The 3D model is imported into finite element
software for Thermo-Electric analysis to study the
temperature distribution on the header. Tetrahedron
element is used in this analysis. The material properties of
the haynes230 that varies with temperatures are shown in
Table 2 [4]. The heat convection will be not considered
because the reflow process is in the clean room and reflow
time is quite short. Following the Joule’s law [4], the Joule
heating equation gives the power per unit volume as Eq.
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Fig. 4 Solder on PCCA
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v (1)

Where, J is the current density, and E is the electric
field. In a conductor of conductivity o, J = oF and thus

P _5e_7.

; =J%p )

Q|

TABLEII: The material properties of the Haynes230

Temperature Therm_al_ Specific Heat
¢C) Conductivity (J/kg*K)
(W/m*K)

25 8.9 3.97x108
100 10.4 4.19 x108
200 12.4 4.35 x108
300 14.4 4.48 x108
400 16.4 4,65 x108
500 18.4 4.73 x108
600 20.4 4.86 x108
700 22.4 5.74 x108
800 24.4 5.95 x108
900 26.4 6.09 x108
1000 28.4 6.17 x108

Mass Density at 25 °C = 8.97 g/cm®

Where p:i is the resistivity and varies with the

O

different temperatures. This directly resembles the %R
term of the macroscopic form. In the reflow process uses
the alternating current, the power will be controlled around
70 to 100 Watts and the resistance of the solder tip will be
determined, as shown in the Fig. 5. The hot bar with multi-
header was designed and can be considered as the parallel
circuit in the portion of Haynes230.
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Fig. 5 Input power
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IV. RESULTS

The current density on the hot bar is very important for
control the thermal distribution on the header of the hot
bar leads to support of the hot bar head (among the headers
of the hot bar) as show in the figure 6 (a). Each model need
to optimize the support of the header of the hot bar to
control the current density. The heat distribution began
from the center of the header and spread to the both side
of the reflow area and the support of the header. By this
technique author recommends that the number of hot bar
head should be even number. In this study only show the
hot bar with six headers but actually it can be twelve
headers or more than of hot bar at one time bonding.

By finite element analysis revealed the hottest area on
the header of the hot bar reflow, it also showed thermal
distribution around the header of the hot bar as shown in
Fig. 6(b). The teeth of the header can be modified for
flying lead, for example long slot, partial teeth.
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Fig. 6 (a) 3D model of the hot bar with twelve headers
and (b) Thermal distribution of the header of the
hot bar
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V. CONCLUSION

In this study, the finite element method was used for
improvement the reflow process which multi-headers of
the hot bar were used for bonding the TGA tail to PCCA
at a time. Moreover, the heat distribution on the headers
began from the middle of the head and spread to the width
of the solder reflow area throughout. The hot bar with
multi-headers should use parallel circuit in the portion of
Haynes in order to heat transfer as above. The TGA tail
should be folded before reflow and adjust the position of
the tail before press the hot bar on flying lead. Otherwise,
it can be the root cause of burn pad and incomplete in
bonding process.

The results from peel test and electrical test revealed
that the quality of lapping bonding by multi-headers can
be compared with that by one header. Increasing of the
header can increase the percent of UPH as well.

REFERENCE

[1]. B. Joompondej, “Analysis the component of the suspension”
presented at Nation Conference on Applied Computer Technology and
Information Systems (ACTIS), Bangkok, Thailand, Sep.24,2014.

[2] R. Benjaporn, “Development of soldering process for joining of Head
Gimbal Assembly and Actuator arm in Hard disk drive,” King
Mongkut’s University of Technology Thon Buri, Agust 2013

[3] Reflow International. Solder Reflow Technology Handbook. Take
June, 09,2013, from  http://www.conceptronic.com/products/solder-

reflow-technology-handbook/

[4] B. Joompondej, W. Pattaraweerin, “Development of the hot bar for
reflow process” in presented at Joint Conference on Applied Computer
Technology and Information Systems (ACTIS & NCOBA), Nakhon
Phanom, Thailand, Jan.30-31,2015.

44



	Binder1 41.pdf
	Binder1 42.pdf
	Binder1 43.pdf
	Binder1 44.pdf



