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The Use of IR Soldering Stations in the Process of
Disassembling Circuits in BGA Packaging
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Abstract: This article presents the definition of a soldering profile and its division into individual
phases. For the purpose of this article, an experiment was performed in which the influence of
various factors such as — BGA package size, PCB size, the type of solder — on the temperature
profile of a soldering process was investigated. The article is an overview and can serve as a
guidebook for people who use soldering stations in their daily work to disassemble systems in BGA
packages, or who plan to use such machines in their research.
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1. Introduction

Current technological development, the pursuit of miniaturi-
zation while increasing operational capabilities, have forced
engineers to continue developing innovative packaging types
for integrated circuit meeting the above requirements.

At present, circuits in BGA (Ball Grid Array) packages are
very popular when it comes to solutions meeting certain cri-
teria. The connection system are located underneath the pac-
kage. Tin balls are used to connect the system to the laminate.
The installation of this type of systems allows manufacturers
to meet newer and more advanced criteria, but also poses some
disadvantages, as specified below. A model system executed
in a FCBGA (Flip Chip Ball Grid Array) package is shown in
Figure 1 [1, 11-13, 16, 18].

In addition, the RoHS Directive (2002/95/EC), including
its amendments, which have been in force in the European
Union Member States since 2006, prohibit the manufacturers
of electronic and electrical equipment from using lead-type
materials, which had been in use as an admixture in adhesives
for many years [2, 6, 7, 15, 17].

Ongoing works have aimed at developing innovative alloy
types which would be resistant to soldering defects whilst
complying with EU regulations. At the same time, systems
which generate less heat and consume less energy have been
installed, which also affects the life of the solder metal found
underneath the system.
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Fig. 1. A circuit in FCBGA packaging
Rys. 1. Uktad w obudowie FCBGA

Lead-free soldering of any of the previously used alloys led
to defects in production and service processes. To some extent,
they have been limited in current solutions.

Such defects appear spontaneously, i.e. the occurrence of
whiskers (threaded hair shapes up to 5um in diameter and
several millimeters long), short circuits caused by connecting
several leads of the element with the solder metal as a result
of the soldering process, and also due to human fault: incorrect
selection of the soldering profile, which affects the quality of
the connection, or a rapid increase in temperature, which, com-
bined with moisture, leads to the formation of bubbles on the
packaging (i.e. steam and other gases trapped in the packaging
walls are the cause of delamination and cracking) [3-5, 14].

This article presents the definition of a soldering profile
and its division into individual phases. For the purpose of the
article, an experiment was conducted and consisted in soldering
four BGA circuits with different packaging surfaces attached
to different PCB surfaces. Apart from the differences in the
size of the systems, the influence of the solder material type
used on the course of the profile was observed (the first two
systems were fixed with a lead-free solder, and the other two
— with a tin-lead solder).

2. Temperature profile

A temperature (soldering) profile represents the relationship
between the temperature rise and the duration of the reflow

59



The Use of IR Soldering Stations in the Process of Disassembling Circuits in BGA Packaging

soldering process. The soldering profile is divided into four
phases: preheat, soak, reflow, cooling. It is important to select
an appropriate profile for the soldered elements in order to
ensure their proper assembly in service processes [8-10, 19, 20].
For the purpose of the experiment, four standard phases
with the temperature thresholds described below were used:

— Preheat — pre-heating of the PCB (Printed Circuit
Board) to prevent deformations and moisture evapora-
tion to prevent delamination. The phase takes place in
the temperature range of 0-150 °C. The flux must be
applied when 140-150 °C is reached.

— Soak — activation of the flux, cleaning of the solder and
soldering pads is performed at 150-180 °C for lead-free
solder and at 150-170 °C for tin-lead solder.

— Reflow — the purpose of proper soldering is to reach the
solder reflow temperature. It is in this phase that proper
metallurgical processes take place. 180-217 °C, depend-
ing on the lead-free solder alloy used, or 170-183 °C for
tin-lead solder.

— Cooling — the purpose of
the cooling phase is to
dissipate the heat after
the soldering process and
to bring it to the ini-
tial temperature.

3. Testing station

The testing station (Fig. 2)
was equipped with a Jovy Sys-
tems RE-7500 IR station. The
selection of the testing station

coatings type OSP of dimensions 210 mm x 265 mm. The test
package on the underside of the enclosure have 899 ball joints.
They are distributed evenly in 0.60 mm steps, distributed over
the entire surface of the die. Balls of 0.50 mm diameter, made
of alloys, were used: Sn63Pb37, hereinafter referred to as tin-
-lead solder, and SnAg3Cu05 (SAC), hereinafter referred to
as lead-free solder.

BGA packages of dimensions 40 mm x 40 mm were moun-
ted on the multilayer PCBs with organic protective coatings
type OSP of dimensions 245 mm X 270 mm. The test pac-
kage on the underside of the enclosure have 1042 ball joints.
Distributed according to the shape of the manufacturer’s pro-
prietary matrix, spaced every 0.60 mm, distributed over the
entire surface of the system. Balls of 0.60 mm diameter, made
of alloys, were used: Sn63Pb37, hereinafter referred to as tin
lead solder, and SnAg3Cu05 (SAC), hereinafter referred to as
lead-free solder.
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Table 1. Experiment results
Tabela 1. Wyniki eksperymentu

Piotr Witkowski

Lead-free technology Lead-doped technology
Tested system no. 1: Tested system no. 2: Tested system no. 3: Tested system no. 4:
30 mm x 30 mm 40 mm x 40 mm 30 mm X 30 mm 40 mm X 40 mm
PCB: 210 mm x 265 mm | PCB: 245 mm X 270 mm | PCB: 210 mm X 265 mm | PCB: 245 mm X 270 mm
Total disassembly time [s] 1515 1615 1250 1360
Cooling time [s] 300 410 390 420
Average temperature rise
~0.12 ~0.13 ~0.14 ~0.16
during disassembly [°C/s]
Temperature drop [°C/s] ~0.46 ~0.42 ~0.35 ~0.40
4.The course of the experiment References
4. Preparation of the tested BGA packages 1. Anicai L., Petica A., Costovici S., Moise C., Brincoveanu O.,

Before starting the experiment, two test packages were pre-
pared by changing the solder metal. The old solder layer was
removed by means of: a copper braid line, a soldering iron with
the T-S3 tip and flux. When the old solder was removed from
the packages, they were cleaned of flux residues using isopro-
panol. The packages were then dried in a PCB furnace, which
heated the systems at 100 °C for 30 minutes. When the pac-
kages were dried, a system stand and stencil for direct heating
were used. A tin-lead solder alloy was applied. Then, using the
soldering station, the package was heated to 183 °C, which
resulted in the flow of the solder and its connection with the
circuit fields of the package. Next, the packages were soldered
using a soldering station.

To check the correctness of the assembly performed. First,
basic measurements were taken with a multimeter and then
heat sinks were mounted on the soldered packages, after which
the plates were turned on and the soldered packages were
tested by stress test durant 5 heures.

4.2. Disassembly of the tested systems

The course of the experiment is illustrated in Table 1.

5. Conclusions

This experiment has shown that an important factor to consi-
der before starting the soldering process is the size of the sur-
face of the board, to which the system is fixed. A significant
difference between the time it takes to reach the individual
temperature thresholds has become apparent. The heat dissi-
pation through the PCB surface is an important factor for the
reflow soldering process using the BGA repair soldering station.

Another important factor in the development of the profile
by the technician should be to determine the type of solder
used for assembling the system, which will result in the proper
selection of the flow temperature.

Other factors which should be taken into account when
creating the temperature profile for the soldering station are
the division of the profile into individual phases - taking into
account the processes taking place in each phase.

Following the above recommendations will certainly faci-
litate the development or selection of an adequate profile for
the material obtained.
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/astosowanie stadji lutowniczych IR w procesie demontazu ukfadow
w obudowach BGA

Streszczenie: w artykule przedstawiono definicje profilu lutowniczego oraz jego podziat na
poszczegdlne fazy. Na potrzeby artykutu przeprowadzono eksperyment, w kiérym zbadano wptyw
réznych czynnikéw na proces demontazu/montazu, takich jak: wielkos¢ uktadu BGA, wielkos¢
ptytki drukowanej, rodzaj spoiwa, dobrany profil temperaturowy. Artykut ma charakter poglagdowy

i moze stuzyC jako przewodnik dla 0sdb, ktore w codziennej pracy wykorzystujg stacje lutownicze
do demontazu uktadéw w obudowach BGA lub planujg wykorzystanie takich maszyn w swoich
badaniach.

Stowa kluczowe: FCBCA, stacja lutownicza, grzatka na podczerwien, ptyta drukowana, demontaz uktadow
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