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The experts of the Martin Company and
their solution for component wetting issues

Troubleshooting Shop-floor
Difficulties

Introduction
Recently a large global player approached us with
a problem. They needed an initial assembly
solution for brand-new components, Their boards
and CSP specimens could not safely be soldered
due to wetting problems at the solder joints,

In thiz caze, the focus was a TSP (chip zcale package] =zized
10 = 13 mr, pitch of 1.0 rmm, and 64 solder balls measuring
0.4 rrm in diarmeter. This typical new-generation SMD (figure
1) has apparently been used by many companies worldwide in
Europe, the W3, and Asia, The component was about to be
implermented in pre-production and prototypes,

The problermn wasz that after the lead-free zoldering procedure,
the part did not rest evenly on the board azzermbliez, The
zolder joints were not properly reflowed due to poor wetting
behavior of the solder alloy used for the CSP balls, It was
initially just a3 cosrmetic issue not showing any elecrical
rmalfunction., Howewver, X-ray analyziz (figure 1) revealed that
rmany large voids were hidden in the szolder joints, These voids

were sure to cause failures

“ rmonths  down  the road.
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In search of the miracle
Cure
Uzing the cdlient's existing
board azzemblies, PCBE:
and components, we
Flg 1: ¥X-ray image of the analyzed their process step
insufficienty soldered and by step to determine the
imegulariy pnsitiuned C5P. Mote the source of the prgblem, Wi'g s
elliptical outine of the soldered it the PCE, the solder allay
balls and the white spots (voids]. aor the =zaolder balls? Paste
print, the component
placernent and the flux rmedia used could all potentially be to
blarme.
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In some caszes the application of a more aggressive flux can
rernedy wetting problerns, But we didnt feel thiz waz the
problern here, Mor, given the improved quality and reliability
of zemiconductor components owver the last two decades, did
we think the CSPs or the rework station were at fault, Mavbe
the PCB itzelf was the problern. To determine whether or not it
waz, we carefully examined the soldering profile’s main
parameters such as the vwolume of air stream. the
termperature and the dwell timme, Beginning with the narmal
zoldering temperature profile for the usual lead-free SAC (tin-
silver-copper) solder paste, we then tested all possible
variations, We alzo applied different flux crearms, and cdeaned
the zolder ballz and PCB pads with zpecial glazz-fiber pens.
The latter iz definitely not a2 good option on a shop floor, but
was helpful in our investigation.

Throw them out: inadequate solder balls
The PCBE zeemed fine. Then we shifted our attention to the
zolder balls used in reballing, When we applied new ones, the
problern wvanished., wWe alzo slightly modified the soldering
tool used for the reballing procedure, in order to provide a
rmore optimmal strearmm of hot air to the CSP balls for reflowing,
The MW BGASCSP salder ballz  were rmade from
Sn96,5A02Cul. 5, providing solid, reliable and wetting-proven
zolder contacts, Additional ®¥-ray analvsis (Agure 2) showed
the sharp contour of well-reflowed =older ballz, with no
irreqular level variations between the PCB surface and the
CSP. Thizs indicated that the =zmall, constant gap required
between them wasz maintained, The woidz in the new reflowed
zolder balls were alzo virtually eliminated.

rermove of the old and ‘ ‘ 5
inadequate =zolder balls,

reball, generate the correct

zoldering profile and . .' . . . i
precisely reflow according to

this new profile.  The Q

For the soldering tazk we
used the Auto Yision Expert
02.5 (see sidebar] to

reballing systern (figure 3],
conzists of a metallic frame
[stencil]l with a grid of haoles
imaging the ball array and
a miniature aven, It can be
used with all our rework

unitz, Pleaze zee the F|gure2 :-: ray |mage nfthe
zidebar for a rmore detailed correcty soldered and regulady
description of the  positioned C5P. Note the exact

equiprnent, its functionality circular outline of the soldered
and the easy-to-understand balls, and that there are practically
warkflow, no voids.

The cdeaned and Flux Pen-
coated TSP iz placed in the
tiny furnace and covered by
the grid rmaszsk. Then the
zolder spheras are
distributed ower the mazk
and the closed Mini Sven is
placed on the reverzed Hot
Air Pen [which, in turn, iz
controlled by the rewark
station]. The suitable
zoldering program is then
started from the Auto Vision

Figure 3: The reballing set - the Expert.
Mini Oven, the device and on top of e
it the mask for the solder spheres The A"'E::' gl_gn:hn EEPEH: DE'IIS
(balls), operated by the Hot Air Pen ::IS S EF S A "'EFIST_I ' ?:
according to the reflow profile eyvice teaturing a wealkh o

generated and stored in the Auto useful and practical tools
Yision Expert system and functions for the entire

repair-tazk palette, az well
az for zpecial jobs in the pre-high-volume stage. All tazks can
be =asily, precizely and repeatably provided without extansive
operatar training.

Safe rework with precision and intuition —

whether lead-free or lead-bearing
The compact Expert 09.5 features a flexible PCB
support and is sutable for assemblies up to 500 mm
long. Background heat is delivered to the board by a
fast-acting IR area underbheater that self-calibrates
each time it's switched on. On the topside an
application-specific soldering tool supplies the
patented Precision Hot Air system for secure rewoark,
Adapting the workstation to differing board and
component sizes takes just seconds, Featuring
patented Auto Vision technology, a precision wision
system monitors and controls parts placement,
allowing easy management of even highly demanding
repairs. The system employs Zero Risk Rewark
heating technology to fit into the extremely narrow
lead-free process window without board warping or
overheating,

Autovision Expert 9.5
The complete Auto ¥ision Expert system encompassing the
base unit with the moving camera arm and the PCB
undetheater, the control module with LCD (left), the
monitor (right]) with the interactive program Easy-Solder,
and the quick change magazine for placement nozzles and
soldering tools (foreground)

The heat delivered at the top to the solder joints
follows a very precisely controlled (£ 1 9%) hot-air
stream, with no calibration necessary by the users. In
order tu:u comply with IS0 2000 and other guality -
assurance directives, the Soldering Pen can be cost
effectively exchanged or re-certified using the set
Easy Cal III. The temperature 1s evenly distributed
across a component within £ 4 K, resulting in virtually
simultaneous reflow of all solder joints of a
component, The proven asymmetrc airflow avoids
overheating the center of the components, The Rapid
IR underheater transfers the background energy into
the PCE within a few seconds without exceeding the
maximurn permntted ramp rate of 3.5 Kfsec. This
allows the reduction of hot-air termperatures for the
top convection heating and provides for fast, smooth
processing.,

The intelligent application software for the PC-
controlled Expert 09.5 system meets the
requirements on clarty, ease-of-use and faster
processing, It docurnents rework steps with visual
and automated support, For control and traceability
of work quality, the aoptional report function collects
and records all relevant data and images in the
background. The easy-to-use setup consists of three
brief steps: selection of board, choice of SMD, and
decision on the type of process. The program
automatically establishes the process parameters
such as cycles, temperatures and airflow rates in the
different profile sections, The Auto Profiler and the
Quick Profiler generate profiles for specfic conditions,

The vision system can measure asymrmetric SMDs,
too, and place them with the required offset, The
AuUto Vision Placer receives the coordinates of the
corner points of the component and the placement
positions with just a few mouse-clicks, The system
autormatically calculates the precise movement
coordinates, and with the help of the vision system
all motion azes are continuously controlled. The
reballing system is available separately for CSPs,
JSMs and BGAs, The Minl Oven Set measures 27 2 27
mr and features Capton tape and cutter for
preparation, The metal frames (stencils) for the
distribution of the solder spheres can have
dimensions from S ® S mm to up to 20 ¥ 20 mm, and
others are also possible. The BGA reballing Mini Oven
accepts assemblies from 15 % 15 mm to up to 45 = 45
M,

Mew Freestanding MultiReball 03 Reballing Station
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