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INTERNATIONAL ELECTROTECHNICAL COMMISSION

WORKMANSHIP REQUIREMENTS FOR
SOLDERED ELECTRONIC ASSEMBLIES -

Part 5: Rework, modification and repair of
soldered electronic assemblies

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization fo ndardlz
all national electrotechnical committees (IEC National Committees). The
international co-operation on all questions concerning standardization in the e a
this end and in addition to other activities, IEC publishes International Standards g specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guidé e as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; ation

in the subject dealt with may participate in this preparatory works i ntal and non-

on comprising

with the International Organization for Standardization (ISO) j e ond' ions determined by
agreement between the two organizations.

2)

3)

4)

5)

6)

7) employees, servants or agents including individual experts and
C National Committees for any personal injury, property damage or
whether direct or indirect, or for costs (including legal fees) and

publjcation, use of, or reliance upon, this IEC Publication or any other IEC

8) Qrmative references cited in this publication. Use of the referenced publications is

9) Attention is drawn to
patent rights. IESshall k

possibility that some of the elements of this IEC Publication may be the subject of
ot be held responsible for identifying any or all such patent rights.

International Standard IEC 61192-5 has been prepared by IEC technical committee 91:
Electronics assembly technology.

This bilingual version, published in 2008-05, corresponds to the English version.

The text of this standard is based on the following documents:

FDIS Report on voting
91/652/FDIS 91/686/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

The French version of this standard has not been voted upon.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 61192 series, under the general title Workmanship requirements
for soldered electronic assemblies, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ amended.

@%
S
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WORKMANSHIP REQUIREMENTS FOR
SOLDERED ELECTRONIC ASSEMBLIES -

Part 5: Rework, modification and repair of
soldered electronic assemblies

1 Scope

This part of IEC 61192 provides information and requirements thaf arex\applicable to

are attached to printed boards and to the relevant parts of resulting
also applicable to activities that can form part of the work in &
products.

This part of IEC 61192 also contains guidance on designm
to rework.

NOTE Typical in-process surface-mount rework activities to w

O
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Pre-soldering

IEC 824/07

in-process modification, rework or repair activities

The following referehced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60194, Printed board design, manufacture and assembly — Terms and definitions (only

available in English)

IEC 61190-1-1, Attachment materials for electronic assembly — Part 1-1: Requirements for
soldering fluxes for high-quality interconnections in electronics assembly

IEC 61190-1-2, Attachment materials for electronic assembly — Part 1-2: Requirements for
soldering pastes for high-quality interconnects in electronics assembly (only available in

English)

Full document details: IEC 61192-5 2007
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IEC 61190-1-3, Attachment materials for electronics assembly — Part 1-3: Requirements for
electronic grade solder alloys and fluxed and non-fluxed solid solders for electronic soldering
applications (only available in English)

IEC 61191-1:1998, Printed board assemblies — Part 1: Generic specification — Requirements
for soldered electrical and electronic assemblies using surface mount and related assembly
technologies

IEC 61191-2:1998, Printed board assemblies — Part 2: Sectional specification — Requirements
for surface mount soldered assemblies

IEC 61191-3, Printed board assemblies — Part 3: Sectional specification =—Requirements for

through-hole mount soldered assemblies

Through-hole mount assemblies

IEC 61192-4, Workmanship require
Terminal assemblies

IEC 61193-1, Quality &
printed board assembl

IEC 61249 (all p@

3 Terminolog

which (marked\with ax asterisk) are repeated below for convenience, as well as the following,
apply.

3.1.1

rework*

act of reprocessing non-complying articles, through the use of original or alternate equivalent
processing, in a manner that assures compliance of the article with applicable drawings or
specifications

3.1.2

repair*

act of restoring the functional capability of a defective article in a manner that precludes
compliance of the article with applicable drawings or specifications

3.1.3
modification*
revision of the functional capability of a product in order to satisfy new acceptance criteria
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3.14

anomaly chart

copy of an assembly drawing (or of an actual printed board assembly) that is used to record
the location of faults or process indicators used for process improvement analysis

3.1.5

added component

electronic component that is mounted on a printed board by soldering or other attachment
methods

3.1.6

embedded component
electronic component that is an integral part of a printed board, for ¢
resistors, capacitive layers, printed inductors

ple, embedded

3.2 Abbreviations

The following abbreviations are commonly used in relation to\p blies. Not

all of them are used in the text. Some are included for inforrmation
ASIC application-specific integrated circui
BGA ball grid array
CLCC ceramic leaded chip
CLLCC
LCCC
LED
MELF < & f\pohent
PLCC
PTFE
QFP
RMA
SMD
SMT
SO
SOD
SoIC

SOT small outline transistor

garrier

all outline diode

all outline integrated circuit

TSOP plastic thin small outline package

4 Classification of rework activities

4.1 Pre-soldering rework

This includes rework following:

a) component preparation;

b) deposition of solder (e.g. paste, preform, tinning);

c) deposition of adhesive;

d) component placement; Documents
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e) curing of adhesive.

NOTE In the context of this standard, the word “component” includes all added components, printed boards and
any components that are manufactured integrally with the printed board.

4.2 Post-soldering rework
Post-soldering rework activities, not necessarily occurring in the order given, include:

a) preparation prior to rework or repair, for example, removal of conformal coating,
preheating, baking, cleaning, removal of adjacent components and parts to enable access;

b) component realignment;

¢c) component removal;

d) addition of flux and solder to a joint;
e) removal of excess solder from a joint;

f) removal of excess solder or adhesive from the printed
component;

emuounting a

g) placement and soldering of a replacement component;
h) post-rework cleaning (if required);

i) visual, thermal, mechanical and dimensional i ical test of reworked

items.

The essential prerequisites for successful

and reNable
a) suitable printed-board ' )

component type;

b) confirmation of th D& ) o” the interconnection and selection of the
appropriate p@s i 3 free, other), and replacement material;
c) availability of 7 ient teol Ok equipment for the task plus antistatic protection;

d) sufficient knowledge at ops spector level to enable correct judgement on whether
rework is necé i

f) appropri dera sKill level, particularly in rework or repair operations;
g) quality assurange gonditions of printed boards, components and materials;

h) ergonomically designed rework /repair stations;

i) management of rework working conditions;

j) effective training and verification (certification);

k) documented rework, repair procedures;

I) control of safety and environmental aspects.

The wide range of component terminations and lead configurations in use, and their differing

resistance to thermal stress means that no single rework equipment is likely to be suitable for
all purposes.
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5 Pre-soldering rework

5.1 General

In all cases, appropriate corrective action should ensure that the causes of non-conformity are
rectified. Further guidance is given in IEC 61192-1 and |IEC 61192-2.

5.2 Reworking solder paste and non-conducting adhesive deposits
5.21 General

This should be carried out in accordance with 5.2.2 to 5.2.5. Further guidance is given in
IEC 61192-2.

5.2.2 General misalignment or smudging of deposits

All the paste or adhesive should be thoroughly cleaned off t
board may be reused if it is cleaned properly, but paste and §
should be discarded.

a) Unpopulated PCB

well as other things,
functionality of the

5.2.3 Local @ ¢

location can be 1] alled using manual methods, the local or smudged material
can be remoyédan ing a syringe or other means of dispensing a single charge. If

Reworking should~g carried out in accordance with 5.2.2.

5.2.5 Local paste or adhesive quantity incorrect

Reworking should be carried out in accordance with 5.2.3.

5.3 Reworking placed components
5.3.1 General overall component misalignment

All the added components should be removed from the printed board and all items thoroughly
cleaned. Care should be taken to identify the moisture level of the parts. The printed board
may be reused if its cleanliness requirements are met, but all paste and adhesive removed
from boards should be scrapped. If added components are to be reused (not recommended),
for example, as spares for rework activity, they should be checked for mechanical damage
(100 %) and retested electrically (100 %).
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5.3.2 Local component misalignment

Immediately after placement is the best time to correct serious misalignment. During reflow of
surface-mount components, often there will be a realignment action due to surface tension
forces when the solder becomes molten. This action is more effective with small components
and ball grid arrays, but it should not be relied upon, as local differences in solderability and
temperature across the component terminations can bring counter-forces.

Where one or a few components are misaligned, they may be gently moved using tweezers
with conductive plastic tips. To avoid spreading the paste or adhesive, a slight lifting
movement should be applied before any horizontal realignment action, but care is needed to
avoid the component losing contact with the paste or adhesive.

NOTE If realignment is undertaken, a higher incidence of shorting/bridging is likely.

5.4 Realighing components after curing thermoplastic adhesive

conductive plastic tips. Care is need
body and the adhesive layer. Before ‘atte
temperature should be checked with

v’the component is not being taken off
applying heat should be appropriate to

capacitor. See also 6.

5.5 Realignin@ AP : cuxing thermosetting adhesive

soldering becaus € o replace it. When the adhesive is also used to provide
additional stgé sperational thermal cycling, it needs to be reapplied. In some cases

If it is necessar K the bond completely, for example, by rotating the heated component
yre the adhesive bond before lifting it away from the printed board, the
replacement componrént should not be applied until after immersion soldering when adhesive
is no longer needed. Where it is essential to realign a component after soldering, this requires
simultaneously remelting the solder joints and softening the adhesive so that appropriate
corrective movement can be applied.

6 Factors affecting post-soldering rework

6.1 Component marking and unmarked components

With lack of marking on many components and the tendency to omit "identification" or
"legend" on printed boards, it is recommended that a full component layout diagram should be
supplied to each rework operator and/or inspector, together with a detailed component list.

To minimize the risk of confusion, any surplus or loose components without marking on their
bodies should be carefully identified as to value, type and batch number and stored in a
protected environment such as a rigid plastic vial or drypack, near the workplacbWhere
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printed legend on the printed board is completely omitted, a coordinate grid system may be
needed to identify respective component positions.

To assure correct replacement, rework operators should be trained to note the polarity of all
defective diodes, electrolytic capacitors and integrated circuit packages before removing
them, even when incorrect polarity is the reason for the action.

6.2 Reuse of removed components

Basically, components should not be reused. In addition to the quality deterioration which has
already occurred, potential quality degradation may occur after the time lapse. Most
component manufacturers are unable to give effect to normal guarantees if their product has

arising, it is possible with some types to perform the removal
successfully.

reliability may occur. See also 7.9.

6.3 Sensitive components

Whichever rework method is applied, some com
choice of tool and the skill of the opgtator are
examples of those that can be espet
inadvisable:

— multilayer ceramic chip capacitors;
— LEDs;
ASICs in PLCC or quadpackXormat;

— crystals and crystal filters.

Basically, components should not be reused. Especially, no component for which the data
sheet specifically disbars reuse should be reused. For these components, automatic rework
machines with control of times and temperatures and heating rates are preferred to manual
methods on reliability grounds.

6.4 Printed board layout design and space constraints

Many users adopt surface-mount technology because of its potential for cost-effective
miniaturization. However, the printed-board layout designer should reach a careful
compromise between the conflicting requirements of functional performance, reducing "real
estate", electrical test, ease of assembly and rework. Product reliability can be sensitive to the
latter items.

If components are too close, adjacent or replacement components can easily be damaged
during rework. Nearby solder could be melted a second time, leading to dewettirpt@ments
mechanical attachment strength and the risk of dry joints. For those coriponent
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been attached with adhesive and wave-soldered, wherever possible sufficient clearance
should be allowed around the devices so that they can be rotated through 90° in one direction
(or 45° in two directions) to shear the adhesive while all the joints are molten.

Successful removal of large multi-lead integrated circuit packages involves the use of hot gas,
heated electrode or laser equipment. Sufficient clearance around the package to permit the
rework head to completely surround the device is important, as is sufficient space between
components to reduce the risk of reflowing adjacent joints.

6.5 Heat-sink effects

Where large ground planes or heat sinks are present in a printed-board substrate, these can
conduct heat away from the component being reworked. Extra heat for/longer periods can

3 board. The
that the
to be

fact that the solder joints may not reach reflow temperature i
component (or the printed board) has not been overheated. This
resolved at the printed-board layout stage. Wherever possibl

bevof a type which is
ovable, it should not

s used, the likelihood of it
well as the likelihood of

: cted at the design stage. Some base materials in common
use have an(i - pper-cladding peel strength, and their use will increase the

qualified to accept modification, repair or rework procedures. The IEC 61249 series provides
the performance criterion of various laminate used in the production of different rigid printed-
board types. Rework procedures and test methods are identified to determine the board's
capability to sustain its characteristics through multiple exposures to assembly or rework
temperatures.

6.7 Solder resist material and aperture size

The adhesion properties of photo-imageable solder resists and the aspect ratios of resist
strips between adjacent lands can affect the choice of rework tool. Overheating such resists
can cause local lifting. Some dry film photo-imageable resists are more likely to exhibit lifting
and curling over conductor areas when overheated, making it necessary to apply a scalpel or
similar instrument to clear the land sites for replacement component leads. Thicker films may
be more prone to lifting. Multiple gang mounting is used without soldermask between lands as
shown in Figure 2.
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¢ Solder mask

T Lalnd /

Gang IEC 825/07

Figure 2 — Gang mounting no solder mask between lands

Conductors between lands at 1,0 mm pitch and below are not gen ended due to
the high chance of damage during rework. Attempting to positign N\

Figure 3 for an example of this situation. The 0,15 mm is the smallest that is
recommended when bemg covered with solder mas 5009 ask is used to

7

Q nduw
Pocket
IEC 826/07

pltch Iands shoulthbeavoided. See Figure 4. This imposes the need for very close control of
accuracy when printing solder paste. Depending on film thickness, wet film photo-imageable
resists are generally more resistant to lifting but can be unsuitable when testing of vias is
required.
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6.9 Reworking-grid arrays

X-ray and other methods can be used to detect poor wetting and bridging after soldering.
BGAs can either be re-flow soldered at the same time as all other surface-mounted
components on the printed board or by using special equipment designed for accurate
placement and hot gas soldering of individual arrays. If a defective BGA needs to be
removed, the procedure normally requires hot gas tools to direct the stream of gas under the
BGA. Infrared and laser tools may also be affective. It is recommended that the board be
preheated to reduce the temperature stress of the repair operation. The defective part can be
removed after all joints are molten. Once removed, the lands need to be redressed and then a
new part attached using similar hot gas reflow tools. New solder paste may be added to the
BGA board lands or to the new component balls themselves, depending on the BGA ball pitch.
Manual placement without optical alignment assistance is not recommended. Component
removal and replacement needs the latter.
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7 Preparation for post-soldering rework and repair

71 Electrostatic precautions

The precautions to prevent electrostatic damage to components and assemblies that are
operating in the original assembly area should also be applied to all rework and repair
operations.

7.2 Avoiding exposure of components to contaminants

Wherever possible, replacement components should be extracted from their protective
packing (for example, tapes or tubes) as and when they are used and not beforehand. It is
important to respect moisture sensitive level of components and evaluate the storage
conditions by checking the moisture sensitive label, usually packed wi omponents.
Transferring components into trays is not recommended unless the e ered, kept

care is needed with multileaded components to maintain le§ 5 i ‘ pitch. It is
avoid lead

The main tools for handling individual components/for g - 2 ent on printed boards
are the vacuum pencil and tweezers. If the la o andling chip ceramic
components, the use of conductive trongly recommended to
minimize the risk of damage to these tools, to minimize

contamination risks, components shouid b by their bodies and not by their
terminations. With vacuum pencils, care* should aken to keep the small suction pads
scrupulously clean and to replace them frequently. THrough constant use, their pick-up
surface becomes coated and later_imp egwi \ in layer of dirt and grease, and chip
solderability can be impaifed sohtact™

7.3 Removal of conforgms

Completed boar@x 'S orvrepair, for example, after service in the field, may
have been confofmally “eb P removal of this layer around the defective
component(s) befofe gs is essential. Great care is needed to avoid damage
to, or contaminatio adjacént added components and the printed board. First
determine thg qrder to establish the removal method. Once established, the
gentle use of\hea Y’ as a thermal parting device, by airbrasion and/or chemicals
may be Mdsed autions should be taken to prevent any sharp instrument from damaging

nearby componeqts\orthe printed board.

To prevent unwanted €hemical and mechanical expansion effects, solvents should not be left
in contact with the coating media or added components for longer than 15 min. Any debris or
residue left from the coating removal processes should be removed before repair starts, for
example, with a vacuum cleaner pencil tip. Soldering irons should not be used for coating
removal as they can cause charring of the coating and local delamination of the printed board.
For leaded components, it is recommended that each lead be cut individually before
attempting to remove the component body.

NOTE 1 Some plastics used for conformal coating can give off toxic fumes when heated to soldering-iron
temperatures, for example, polyurethane varnish.

NOTE 2 Only chemicals recommended by the conformal coating supplier should be used for coating removal.
Compatibility with printed board and added component body materials should be considered.

7.4 Unsuitable components

No attempt should be made to replace a defective component with one of the same value but

having a different package footprint size. Such a component can nearly fit on the méw.@ents
but the solder joint(s) may not meet the specified dimensional requirements cr-m igple;
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long-life connections. Components designed for through-hole mounting with wire or tape leads
should not be soldered to lands intended for surface-mount terminations. If this is
unavoidable, the component body should be firmly glued to the printed board before
soldering. If a mass soldering method is contemplated after glueing, the suitability of the
component for the intended soldering thermal profile should be checked.

7.5 Cleaning prior to rework

For many tasks, the localized application of a suitable liquid or solvent (for example, propan
2-01) with a brush will be sufficient. If total immersion is required, the suitability of all
components, the printed-board as well as process materials (for example, solder resists, no-
clean flux residues) for such immersion should be ensured as well as their compatibility with
the intended cleaning fluid.

7.6 Protecting adjacent sensitive components

baffles or masking arrangements should be deployed. | \g;, to prevent
thermal shock causing undetectable internal damage, elth be used to check
heating rates and maximum temperatures, or the senpsiti S hould be replaced
with new ones.

7.7 Baking of assemblies prior to
Multilayer printed board assemblies tha

in unprotected storage for a month or
absorbed moisture. This is to reduc

count and earth or po

out than those ha:ng i
NOTE Flatness can ipfpajre

7.9 Preheatingxeplacement sensitive components

When it is known that the rework tool to be used is capable of imparting severe thermal
shock, for example, in the case of a soldering iron, it is important to preheat the new
components. Usually this is done in a small oven next to the rework station which is set either
to the maximum storage temperature of the component(s) or to the maximum safe working
temperature of the handling surface.

8 Post-soldering rework

8.1 General

Apart from the necessary preparations given in Clause 7, there are nine basic elements in
surface-mounted component rework and repair activity. These are as follows:

1) component realignment (tweaking) (see 8.2);
2) component removal (including adjacent components where necessary) (see 8.3@@UMents

Document Sharing Hub

Full document details: IEC 61192-5 2007


http://avadocuments2026.com/doc/iec-61192-5-2007
http://avadocuments2026.com/doc/iec-61192-5-2007

- 20 - 61192-5 © IEC:2007

3) addition of solder and flux (see 8.6 and 8.7);

4) removal of excess solder from joints (see 8.8);

5) preparation of lands before replacing components (see 8.9);
6) component replacement (see 8.10);

7) cleaning (if required) (see 8.11);

8) visual inspection and electrical testing (see 8.12 and 8.13);
9) replacement of conformal coating (if required) (see 8.14).

8.2 Component realignment (tweaking)

Although there may be no intention to lift away or remove the componen should still be

applied to aid even thermal distribution and enable a smooth joint, free

8.3 Component removal

Typical defects giving rise to the need for component removal i

—  faulty component (electrical, mechanical);

— component placed in wrong position or wrong orientation

boards that have
after testing, or p
extraction to allow a

components removedfrom boards should only be reused in very exceptional circumstances. If
they are to be reused, they should have 100 % visual inspection and 100 % retesting.
Normally, the manufacturer's warranty is invalidated if removal from the printed board and
reuse on another land site occurs. For example, multilayer ceramic chip capacitors exposed to
undue thermal shock may develop internal microcracks during the removal and replacement
heating operations. These defects may not be detectable at shipment but may cause failure
several months later in the field. Also, chip ceramic capacitors, fixed chip resistors and
trimmers may have silver leached from their terminations during initial soldering operations. In
any attempt to re-solder them, further leaching can occur leading to a depletion of silver at the
ceramic interface and de-wetting from the ceramic. Where it can be forecast that there is a
high likelihood of the need to remove an integrated circuit, as in the case of memory
expansion and programmable components, the use of sockets is recommended.

8.6  Addition of flux and solder
Defects likely to give rise to the need for the addition of solder (topping up) and flux include

— incorrect solder quantity (design or process fault), Documents
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— dry joint, including tombstoning and crocodile effects,
— solder theft, for example, due to lifting of resist or unsuitable printed-board layout.

The addition of new components requires the use of fresh flux and solder. During all rework
operations, the application of good quality liquid "no clean", low residue or RMA, or similarly
mild flux is recommended, in accordance with IEC 61190-1-1. A mild "low-residue" or "no-
clean" flux can be particularly important for repair when there may be no subsequent cleaning
and it is essential to minimize corrosion risks from flux residues.

If flux is applied prior to component removal, often there is sufficient solder left adherent to
the land to avoid the need for additional solder during replacement. However, it is good
practice to remove as much solder as possible to reduce the overall level of intermetallic
compounds and/or other contaminants in the joint. An even coating of flux’can~ke applied with
a cotton bud, a soft brush or a syringe. As well as removing oxides froxg the stxfaces to be

ed either by the assembly process, or as
ice lies between dispensing small amounts of

gas pencil or applying flux to help the heat
ith a small iron. When cored wire is used, some

ed gently to 100 °C.

) 3ed, its power rating should not exceed 30 W, its tip should be no

mm\in diameter and its maximum tip temperature set to 280 °C. These
parameters I be essential for the rework of devices in which thermoplastic
encapsulation material is used. Heat should be applied to the joints via the termination
area, not the component body.

c) The maximum overall soldering time should be 5 s, measured from the first application of
the iron to its withdrawal.

To reduce the risk of leaching during rework, the use of 2 % silver in rework solder is
recommended where ceramic chip components are involved. If required, working conditions
(for example, the temperature of a soldering iron) should be adequately selected, depending
on the solder material and the object component.

Where necessary, with dexterity and practice, solder paste can be dispensed from a
pressurized small syringe onto individual lands prior to placing the new component(s).
Information on pneumatic dispensers is given in 12.3. For this purpose, tapered polypropylene
syringe nozzles are preferable to parallel-sided stainless steel tubes, as steel tubes are more
prone to blocking.
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On multi-lead footprint arrays having a lead pitch of 1,27 mm or less, it may not be practicable
to deposit paste manually on individual lands with sufficient accuracy, but the technique of
laying the paste like a thin strip of toothpaste along the row of lands is sometimes used. As
heat is applied to the new component leads, surface tension pulls an amount of solder onto
each lead and land. A few shorts between them may require attention.

Alternatively, using a miniature soldering iron in one hand and a pair of tweezers in the other,
the iron is applied first to two leads far apart to tack the component in position. The tweezers
can then be discarded in favour of a length of solder wire and each joint worked in turn to
provide the correct amount of solder to make a good joint. Considerable skill is required to
make acceptable joints.

machine is recommended. Information on thermodes and hot gas
and 11.2, respectively.

8.8 Removal of excess

The options include t
and using a de in
of Clauses 8, 9 and1

8.9 Preparatic

should be smoothed oyt prior to attempting component replacement.

A suitable solvent or heated blade will be needed to remove sufficient adhesive residue so
that the replacement surface-mounted component can seat properly on its land areas.
Normally, there is no need to replace the adhesive unless it was applied to give additional
post-assembly mechanical strength.

8.10 Component replacement
Reasons giving rise to the need for component replacement include the following:

— component missed during placement;

— component dislodged during soldering or cleaning;
— component removed during rework;

— component not available at time of initial assembly;

— late design change.
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Guidance on component replacement is given in Clauses 10, 11 and 12.

8.11 Cleaning (if required)

For large, densely populated boards where more than one rework cycle may occur, cleaning
should be confined to local rework sites, for example, using a brush, until all necessary
changes are completed. Care should be taken to avoid spreading flux contamination to nearby
areas. If an ultrasonic method is to be used, it should be confined to the final immersion
cleaning, and documentation is available for review showing that the ultrasonic exposure does
not damage the mechanical or electrical performance of the product or the component being
cleaned. "No-clean" fluxes should be used for rework only when there is to be no final
immersion cleaning operation.

8.12 Visual inspection and electrical testing

Post rework visual inspection should be carried out in accord
IEC 61191-2, IEC 61191-3 or IEC 61191-4. Care should be ta
contaminating electrical test points with flux residue, especia
adopted.

8.13 Checking thermal integrity of solder joints

solubility, striping abili
in making the decisif

components intended to sta
identical formul
before the originaMcoati

coating vary from n
not be used for
should not exc
temperature Q

9 Selectiv

9.1 General
The essential characteristics of a rework equipment kit are as follows:

a) The equipment should present no inherent health or safety hazards to operators.
b) The equipment should not cause
1) damage to the reworked component,
2) damage to adjacent components,
3) damage to the printed board.
c) The equipment should have built-in heating to reduce thermal shock.
d) The equipment should be simple in operation — minimum skill needed.

e) The equipment should consist of a single unit for component removal and replacement,
solder addition and removal.
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f) The equipment should cause the minimum time to be required to complete the rework
operation.

g) The tool size should be applicable to the assembly component density.
h) The equipment should contain a vacuum pick-up to remove component after reflow and/or

adhesive joint fracture.
9.2 Matching rework equipment to component and printed-board prerequisites

9.2.1 General

When reworking conventional through-hole component lead solder joints, a soldering iron and
a vacuum de-soldering tool will enable most common device types be dealt with.
Unfortunately, with surface-mount technology, there is no single equipmient tha

rework operations on all surface-mount component types cost-effectiye and without
prejudicing their reliability. Assemblers may wish to place g some
prerequisites than others, depending on the application of the pro he 8alvage

priorities. Examples of the priorities to be considered include the following:

Many different tools may be needed,
repair or modification. The selection

IEC 830/07 IEC 831/07

IEC 832/07

Figure 5 — SOIC repair procedure example

9.2.2 Selection based on component types on the printed board

Each type of component has one or more rework technique(s) best suited to its removal. For
example, multi-lead devices such as plastic-encapsulated quad-flat packages (QFPs) are best
handled by hot gas jet, infrared or heated electrode units because they remove the
component in a single operation.
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