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Attaching Fiber Optic Modules
(continued from page 3)

Selective laser soldering is a technique where a 2 to 80 W average powered
laser is used. The parameters depend on the solder joint dimensions and
the required speed. Solder mask coatings are more damage resistant to
lasers emitting in the 940 to 980 nm range. Some of the parameters to
consider in selective laser soldering are: average power (watts), pulse
time/length (ms), pulse duty cycle (% on/off), power density (intensity,
watts/cm2), and laser focus position. Each of these variables can be 
optimized for minimizing the soldering time, the amount of energy
delivered to solder joint, the rate of heat delivery to solder joint, the rate
of the soldering process, and ensuring good solder joint quality. The laser
system is mounted to a precision x-y positioning table or robotic arm
coupled with a camera and imaging system that allows for coaxial 
viewing of the laser beam in real time.2

Robotic soldering is similar to selective laser soldering in that a soldering
iron is mounted to a precision x-y positioning table and robotic arm with
a camera and imaging system that allows for viewing of the soldering
process in real time. The actual soldering process is much like hand 
soldering, only that higher precision and reproducibility is gained by
using a robotic system to form each solder joint.

Selective soldering is similar to wave soldering except only a small area
of the board is contacted at a time. The assembly is attached to a precision
x-y positioning control system and is selectively moved over a small solder
fountain and carefully lowered into and out of the molten solder.
Alternate selective soldering machines can precisely move a small solder
pot under a stationary circuit card assembly.

Whenever one uses automated placement and soldering processes, it is
important to remember that each system requires programming of the
component variables and bare board coordinates, as well as the soldering
parameters necessary to form quality assemblies. The up front time spent
on programming the systems pays off with fewer soldering errors, a
more reliable manufacturing process, and a more reliable product.

Anisotropic conductive films (ACFs) allow for the interconnection of
circuit lines through the adhesive thickness (in the Z-axis), but are 
electrically insulating along the plane of the adhesive (in the X-Y plane).
The film is a heat-bondable, electrically conductive adhesive film, 
composed of thermoplastic and thermosetting epoxy/acrylic matrix 
with conductive particles. Application of heat and pressure, using a 
thermo-compression (hot bar) bonder, causes the adhesive to initially
flow and to bring the circuit pads into contact, trapping the conductive
particles between the component and circuit pads.3

Screen printed conductive epoxy can be used to attached fiber optic
modules. Conductive epoxy can have a coefficient of thermal expansion
(CTE) that more closely matches that of the epoxy used in the circuit
board, minimizing failures due to cracking of solder joints due to thermal
cycling. Non-conductive epoxy can be used to provide additional
mechanical strength. Another advantage to using conductive epoxy
rather than solder is that the manufacturing process has fewer steps,

eliminating the pre-tinning, prebake and flux removal steps of the typical
electronics manufacturing process. The terminals of the components
may need a AgPd surface finish to reduce the likelihood of increased
resistance due to tin oxide formation and diffusion within the adhesive
joints when using pre-tinned components.4

Rework Considerations

To rework a soldered connection, standard techniques can be used, such
as hot air or infrared radiation equipment to heat the location above the
reflow temperature. The part is removed, the site prepared for a new
component, and a new part is re-soldered.

To rework an ACF, one heats the bond-line area to above 100°C with an
appropriate rework tool and peels the circuits apart. The bond site
requires cleaning with a solvent, such as acetone, and the circuits can be
re-bonded with a new piece of ACF.

To rework conductive epoxy, one heats the epoxy above its glass transition
temperature (Tg), removes the defective component, and attaches a new
one, with no additional steps.5

Summary

There are a variety of technologies to attach fiber optic modules or other
heat sensitive components. Localized soldering technologies such as
selective laser, robotic, and selective soldering provide joints familiar 
to the conventional electronics manufacturing industry. Anisotropic 
conductive films and screen printed conductive epoxy provide alternatives
with fewer steps for attachment as well as rework.
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Tech Tips: Fiber Optic Cabling
(continued from page 4)

or debris in the connector. With fiber optic cores as small as nine microns,
even a one micron particle can significantly block data transmission.
Contamination should be prevented by:

• leaving protective caps in place on unplugged connectors
• never touching a fiber endface
• never reusing cleaning materials

Microscopic inspection of the fiber end prior to assembly is essential 
to ensure a good connection. Cleaning can be performed using a dry
cleaning method (air spray, lint-free wipes or swab) or a wet cleaning

method using a solvent such as isopropyl alcohol (IPA). After inspection
and cleaning, a re-inspection is critical before the final connection.

Contact the EMPF at 610.362.1320, via email at helpline@empf.org or
visit the website at www.empf.org for more information or assistance
with fiber optic cables and assemblies.

Walt Barger  | Senior Applications Engineer
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Upcoming Courses

Chip Scale Manufacturing | December 13-15

Receive hands-on training utilizing advanced packaging equipment in the on-site assembly
lab. Identify and perform critical process steps when manufacturing ball grid arrays (BGAs),
micro-BGAs, flip chips and chip scale packages. Identify and implement process 
control methods and practices when manufacturing assemblies with advanced packages.

Lead-Free Manufacturing | December 20-21

• Gain an understanding of technical issues surrounding the lead-free soldering process.
• Learn to manufacture lead-free hardware using production-quality equipment in the on-site

assembly lab.
• Bring samples of your hardware to evaluate responses to lead-free solders.

Contact the Registrar by phone at 610.362.1295, via email at registrar@empf.org
or online at www.aciusa.org/courses.

IPC-A-610 Revision E
(continued from page 6)

Chapter 8 (Surface Mount Assemblies) has
also seen significant changes, most notably to
8.3.12 (Surface Mount Area Array). This section
has been updated to describe requirements for
ball grid array (BGA) components with non-
collapsing balls and column grid array (CGA)
components. Section 8.3.12.3 explicitly adds
head on pillow as a defect for Classes 1, 2, 
and 3. (See Head on Pillow Defects on BGA
Assemblies from the March 2008 issue of
Empfasis for further information regarding
head on pillow.) New requirements have also
been added in 8.3.12.6 (Surface Mount Area
Array - Package on Package), which essentially
repeat the standard requirements for BGAs
with collapsing balls.

Section 8.3.13 (Bottom Termination
Components) has been renamed to demonstrate
that this section applies to a family of similar
part types, rather than just to a single package
type. Section 8.3.15.2 (Flattened Post
Connections) has been added to reflect Class
1 and 2 requirements for this termination 
type (Figure 6-2). Finally, the jumper wire
requirements specific to surface mount 
assemblies have been moved from Chapter 11
to the end of Chapter 8.

Chapter 9 (Component Damage) has been
reorganized to incorporate damage requirements
that were previously located in other areas of
previous revisions of the standard. Examples
of where damage criteria was moved from
elsewhere in the standard are 9.8 (Connectors,
Handles, Extractors, Latches), 9.9 (Edge
Connector Pins), 9.10 (Press Fit Pins), 9.11
(Backplane Connector Pins), and 9.12 (Heat
Sink Hardware). New damage criteria have
been added in 9.6 (Relays) and 9.7 (Transformer
Core Damage).

Chapter 10 (Printed Circuit Boards and
Assemblies) has been updated to reflect the
requirements originally found in IPC-A-610D
Amendment 1 with regards to printed circuit
board measling. New requirements are found
in 10.2.3 (Laminate Conditions - Weave Texture/
Weave Exposure) that defines “surface damage
that cuts into laminate fibers”4 as a defect for
Classes 2 and 3. Section 10.2.7 (Laminate
Conditions - Depanelization) has been added

to cover the common practice of routing or the
use of breakaway tabs to separate single
assemblies from multi-board panels. The
requirements in 10.2.7 mimic the edge damage
criteria from 10.2.4 (Laminate Conditions -
Haloing and Edge Delamination). Section
10.5 (Marking) and 10.5.6 (Marking - Using
Radio Frequency Identification (RFID) Tags)
add information and requirements for the use
of RFID tags on assemblies. Section 10.9
(Encapsulation) adds new requirements for the
use of encapsulant materials which duplicate
the requirements found in J-STD-001E.

The final obvious change to the standard is the
formatting change to Chapter 12 (High
Voltage). Although no changes to requirements
are present, the chapter has been organized in a
manner to increase the ease of use by presenting

all target criteria on a single page, all acceptable
criteria on a single page, and all defect criteria
on a single page.

Certified IPC Trainer (CIT) certification is
now available through the EMPF. Training
materials for Certified IPC Specialist (CIS)
certification are now available from the IPC.
Contact the EMPF Registrar at 610.362.1200
or via email at regsistrar@empf.org for further
information regarding the availability of 
training to the new revision of IPC-A-610.

References
1 IPC-A-610E: Acceptability of Electronic Assemblies.
Bannockburn, IL: IPC - Association Connecting Electronic
Industries, 2010. 7-53. Print. 

2 IPC-A-610E 1-5.
3 IPC-A-610E 1-4.
4 IPC-A-610E 10-9.
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National Electronics Manufacturing Technology Center of Excellence

ACI Technologies, Inc.

Electronics
Manufacturing

Boot Camp A
February 7-11
May 9-13
August 15-19
November 7-11

Boot Camp B
February 14-18
May 16-20
August 22-26
November 14-18

CIS/Operator

IPC J-STD-001
Call for Availability

IPC A-610
Call for Availability

IPC 7711/7721
Call for Availability

IPC/WHMA-A-620A 
CIS Certification
March 14-16
June 27-29
September 6-8
December 19-21

IPC CIT Challenge Test

January 21
February 25
March 25
April 29
June 10
July 29
September 9
October 14
November 18
Call for Additional 

Availabilities

IPC Certifications 
CIT/Instructor

IPC A-600 
CIT Certification
January 19-21
April 18-20
July 25-27
October24-26

IPC A-610
CIT Certification
January 24-27
March 21-24
April 25-28
June 6-9
July 25-28
September 26-29
October 10-13
November 28 -

December 1

IPC A-610 
CIT Recertification
January 10-11
February 28 -

March 1
April 4-5
May 23-24
June 20-21
July 18-19
August 29-30
October 3-4
December5-6

IPC J-STD-001 
CIT Certification
January 3-7
March 7-11
April 18-22
June 13-17
July 11-15
September 12-16
October 17-21
December 12-16

IPC J-STD-001 
CIT Recertification
January 12-13
March 2-3
April 6-7
May 25-26
June 22-23
July 20-21
August 31 -

September 1
October 5-6
December 7-8

IPC J-STD-001 
Space Addendum 
CIT Certification
January14
March 4
April 8
May 27
June 24
July 22
September 2
October 7
December 9

IPC 7711/7721 
CIT Certification
January 24-28
May2-6
August 8-12
November 28 -

December 2

IPC 7711/7721 
CIT Recertification
February 7-8
May 9-10
August 15-16
November 7-8

Skills

BGA Manufacturing,
Inspection, Rework
January 10-11
April 25-26
August 1-2
November21-22

Chip Scale
Manufacturing
February 28 -

March 2
June13-15
September 19-21
December 5-7

Solder Techniques for
Electronic Assemblies
March 17
June30
September 22

Continuing Professional
Advancement 

Design for 
Manufacturability
March14-15
June 20-21
August 29-30
October 31 -

November 1

Failure Analysis and
Reliability Testing
March 28-30
June 6-8
September 12-14
December19-21

Lead Free
Manufacturing
February 23-24
June 1-2
September 7-8
December12-13 

For course information and pricing, contact the Registrar at 610.362.1295 or via email at registrar@empf.org

Electronics manufacturing assistance is available on the EMPF Helpline --- simply call 610.362.1320 or send 
an email to helpline@empf.org

ACI is conveniently located next to the Philadelphia International Airport.

All courses and dates subject to change without notice. LD0010
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