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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DIE PRODUCTS -

Part 3: Recommendations for good practice
in handling, packing and storage

FOREWORD

1) Thqg International Electrotechnical Commission (IEC) is a worldwide organization for s ization com|prising
all Inational electrotechnical committees (IEC National Committees). The obje i romote
intgrnational co-operation on all questions concerning standardization in the electfical and ®lectronic figlds. To

thi§ end and in addition to other activities, IEC publishes International Stangd igations,
Tedhnical Reports, Publicly Available Specifications (PAS) and Guides s “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a prested
in the subject dealt with may participate in this preparatory work d non-
governmental organizations liaising with the IEC also participate in closely

with the International Organization for Standardization (ISO) in &ccorda U ined by
agreement between the two organizations.

2) Thqg formal decisions or agreements of IEC on technical mattg S possible, an interrjational
conjsensus of opinion on the relevant subjects since eac i rom all
intgrested IEC National Committees.

3) IEd ational
Cotl of IEC
Publi or any
mis]i

4) In iications
tran rgence
bet idated in
the

5) IEQ or any
eqyi

6) All

7) No i mployees, servants or agents including individual expefts and
me ational Committees for any personal injury, property danpage or
othg q Swhether direct or indirect, or for costs (including legal feqs) and
exp isi he «puybli tron use of, or reliance upon, this IEC Publication or any other IEC
Pubyli

8) Atté to ative references C|ted |n this publication. Use of the referenced publications is
indispeasahleXor the cOfre

9) AttentionN R ibility that some of the elements of this IEC Publication may be the subject of
~IEC shalN not™e held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. Howejver, a
techn|cal,committee may propose the publication of a technical report when it has col|ected
data ¢f ‘a“different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC 62258-3, which is a technical report, has been prepared by IEC technical committee 47:
Semiconductor devices.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
47/1794/DTR 47/1806/RVC

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

IEC 62258, as currently conceived, consists of the following parts, under the general title
Semiconductor die products 1

Part 1

. Requirements for procurement and use

Part 2: Exchange data formats

Part 3: Recommendations for good practice in handling, packing and storage

Part 4. Questionnaire for die users and suppliers

Part 5: Requirements for information concerning electrical simulations

Part §: Requirements for information concerning thermal simulations

Further parts may be added as required.

The dommittee has decided that the contents of this publication wi hagged until

the maintenance result date indicated on the IEC web site

the da

. re

* withdrawn;

* re
* an

A bilin

confirmed:;

blaced by a revised edition, or
hended.

gual version of this publication

ch" in

1 At the time of writing, IEC 62258-3 is the only part in existence. Other parts are under consideration.
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INTRODUCTION

Organizations that helped prepare this technical report included the ESPRIT GOOD-DIE
project, DPC, and JEITA.

@%
S
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1 S

SEMICONDUCTOR DIE PRODUCTS -

Part 3: Recommendations for good practice
in handling, packing and storage

cope and object

This fechnical report has been developed to iacilitate the production, supply and. Use of
semidonductor die products, including:

- waers,

— singulated bare die,

— di¢ and wafers with attached connection structures, and

— minimally or partially encapsulated die and wafers.

This feport contains suggested good practice for thg d storage pf die
produfcts.

Succgss in manufacture of electroni diepproducts is enhancpd by
attentjon to handling, storage and e report provides guidglines
taken ose integrating die producis into
assen aid to setting up and auditing fagilities
that h ion to final assembly.

2 Normative refere

The fpllowing re P e 9 spensable for the application of this docyment.
For dated refere , OR i ed*applies. For undated references the lasted gdition
of the|referenced do '

IEC 6

IEC 6 ef components for automatic handling — Part 3: Packaging of surface
moun

IEC 6[1340-521:1998, /Electrostatics — Part 5-1: Protection of electronic devices| from
electrpstatic'phenomena — General requirements

IEC 61340-5-2:1999, Electrostatics — Part 5-2: Protection of electronic devices from
electrostatic phenomena — User guide

IEC 62258-1, Semiconductor die products — Part 1: Requirements for procurement and use 2

ISO 14644-1, Cleanrooms and associated controlled environments — Part 1: Classification of
air cleanliness

2 Under consideration.
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3 Terms and definitions

For the purposes of this document, relevant terms which are defined in IEC 60050, together
with additional terms and acronyms as given is IEC 62258-1, shall apply.

4 Handling — Good practice

4.1 General

Contact with the exposed active surface of die products should be avoided. When contact is

abSOI Jtc:y IIC\JCOOGI)’, Ull:y PIU'JGI:_Y dco;sllcd tUU:O Glld IIIGtCI;G:O ohuu:d bc UOGd.

The W hsport
of die 40-5-
2).

It sho

4.2 |Working environmental controls

The {ollowing are the typical recommended wo most
semigonductor technologies. Characterisation ¢ Id be
condycted to determine any specific ghWironiy hould
not bg used for storage of semiconduc i

a) Tgmperature:

b) Hdmidity

c) Particle count:

4.3

The § afers.
There If any
toolin ended
imme

Die p acked
on tog

Die produets should“hever be placed with the active side touching a hard surface. The die
surfage/may also be damaged if it touches a soft surface that has embedded hard particles,
such @s\silicon debris.

When handling wafers it is recommended that physical contact should be made only with the
outer periphery and/or the back side of the wafer.

4.4 Cleanroom good practice

Containers of bare die or wafers should only be opened in a work area with a controlled
environment, known as a cleanroom. This applies to any process that exposes the die or
wafer surface to the environment, for example quality checks, die sorting or assembly of
products containing bare die.

Personnel working in these areas need to be adequately trained to ensure that die products
are not physically damaged nor contaminated when handled in the cleanroom.
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4.4.1 General

ESD damage may be reduced through the use of grounded workstations, conductive wrist
straps and/or shoe straps, conductive material totes, staticide chemicals, conductive floor
waxes, tiles, mats, ionizers, conductive packing foams, and shielded bags. These items can
also improve the efficiency of the environmental controls employed.

Bare die or wafers in process should remain in a clean environment at all times. If wafers are
to be transported between cleanrooms, a suitable wafer carrier should be used and the
container should remain closed during transportation. The container should be externally
cleaned on re-entering the cleanroom.

It is ricommended that die or wafers should not be handled manually. Hahdling die or_Wwafers
with bare hands should be avoided since this will cause contaminatjo i, skin
flaked, and a variety of other contaminants from human and other sggtces. » using
gloves, handling may cause contamination by transfer of plasticize{ fro jove. vever,
it is apceptable to handle wafers with a gloved hand as long as wafer 1§ edge
and the active surface is not touched at all.

All surfaces coming in contact with die products throughou he s.sholld be cleap and,
when [practicable, non-metallic. Any hard material in gbnta F ie pr cause
scratghes or chipping. These principles should be die or
wafer|[becomes contaminated, the contaminants prg 0cess
equipment and wafers.

Care [should be taken to avoid contaminating brking
surfages should not be used to hold Mfon-cle such as equipment covers, internal
parts |or personal belongings. Wiping\a s ay not adequately remove oils and
residyes.

4.4.2 Attire

4.4.21 Hats, hg

Head|and facial hai ¢ i i [ ds or
nets tp avoid con 3

It is recomm bosed
waferg or mination by spittle. Masks should cover the mouth, and iqeally,
the ngs laced daily or more often if they become contaminated.

Specipl ESD<safe.cleanroom shoes should be worn within the cleanroom. These shoes ghould
be kgpt inside the

clean|ng - or repair. Alternatively, overshoes may be used which should be disgarded
imme iafply after use in suitable waste containers Some avershoes are suitahle for

after washing, however, they are not intended to be re-used without being cleaned.

leanroom or changing area and only be taken outside the arCIa for

e-use

4.4.2.2 Smocks and gowns

Special smocks and gowns should be worn within the cleanroom, to cover normal clothing.
They should be selected according to the cleanroom classification and should be made of
material that is both anti-static and lint-free.

4.4.2.3 Gloves

Gloves serve as the final barrier in preventing release of skin flakes, skin oils, and other
hand-carried contaminants. Disposable vinyl gloves that are approved for cleanrooms are
appropriate for general use.
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Cotton gloves or other gloves that shed lint or powder should not be worn in handling die
products, even under vinyl gloves. Polyester or nylon gloves may be worn under vinyl gloves.

Rubber gloves packed with powder should not to be used.

Gloves should be replaced each time the cleanroom is entered, or more often if they become
contaminated in any way, for example by ink or from touching the face. Gloves that have rips

or tears should be replaced immediately.

When gowning, gloves should always be put on last, after other items. Gloves should be worn

over cuffs on sleeves and should be held at the wrists only at all times.

No cgntact should be made with face, hair, or other potential sources gf-contamination by
gloved hands; such contamination can be transferred to other items, ing Jucts,
proceps equipment and handling equipment.

4.4.24 Finger cots

Fingef cots are often used instead of gloves. These offer less ¥ rotec in ination,
but ane more convenient for some operations, for example i ipn. It
is rec}nmmended that finger cots be worn on all finger inhation
from @n uncovered finger. Finger cots should be kepy/and use anroom area and not
kept ip the cleanroom gowning area.

Fingel cots should not be re-used agpd finger
cots ghould be used after re-entering the cl

4.4.3 Conduct

Food pnd drink should not

Hands$ should be wap after
handl|ng foods.

Cosmietics should ng z gmage
or coptaminate di€ \prQ : e use of creams and lotions should also be ayoided
since [chemical additives age or contaminate die products.

The folloyw e af thepractices and items that should be prohibited in the confrolled
envirgnri

a) smoking @

b) adts ofpersonal¥ygiene or grooming;

c) hgirbrushes or combs;

d) chewing-gum, sweets or candy;

e) plants or cut flowers;

f) pencils or erasers;
g) paper or card products not designed for cleanroom use.

4.4.4 Tools

The use of automated equipment and vacuum tools is preferred at all times for handling die

and wafers. Any tool used should not generate ESD hazards.

Tools should only be used for their designed purpose in handling die products and should not

be used as screwdrivers, pry bars, letter openers, etc.
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4.4.4.1 Pick-up tools and collets

A wafer extraction tool should be used to assist in guiding the wafer out of a cassette in order
to avoid scratching or damaging the wafer.

Vacuum wand-tips and die pick-up collets should be cleaned regularly using appropriate
materials such as isopropyl alcohol and polyester cleanroom wipes. Extreme care should be
taken in handling and cleaning die pick-up tools that touch the active surface of the die.

Wafer vacuum pick-up tools should be used to grasp the back (unpatterned) side of the
wafers only.

The ILrgest pick-up tool compatible with the die size should be used inforderto del|v=r the
maximum vacuum to the surface of the die. For very small die, increasi of the
pick-yp tool may be necessary; most tool suppliers have this capability. aag oling,

irregular edges on the tooling, and so forth can also adversely af ibde this
would prevent the tool from making a good seal with the die pol is
recomimended as this will assist in die pick-up and reduce an rface.
At noftime should a "hard-faced" tool be used for die remgya xS 1T i "'edge
contaft" of the die only. Tools of this type are typically re S 5 ollets
should not be used to remove die from the membrane imi PVC.
Note that some die have junctions extending to the > bower

devicgs, so that any chipping of the edges of thes

If any|die are dropped in the assembl ¢ inspected by microscope for
mechanical damage and contamination “prior\{o\teturqi to the die bank. It should be
ensured that individually-handled die & , anted in a die carrier before they are
reintrpduced to assembly equipment. ivi die that fall to the floor of a prodfction
line should be scrapped.

4.4.4P2 Tweezers

Manuhl handlin i d that
for low-volume usg/ tw o not
permif the use of o4 . 3 e die,
care 3 y K ge of the die. They should not come in contact with the
active i i

Twee or be
coate g hese
tweez P K o grasp the wafer at the flat of the outside edge and should mot be

vafer.

ol or

assigned locations and should not be stored W|th personal belongmgs or hung on garments.
Tweezers with a damaged coating should not be used.

4.4.5 Protocol

A protocol should be established in each cleanroom area which shows how personnel and
materials are to move from one class-level environment to another without compromising
each environment, product, carriers, or protective clothing. This protocol should include the
following:

a) physical path to follow for personnel travelling from one area to another;

b) required protective clothing, care, and dressing sequence during gowning or removing;
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c) approved flow of materials through the area and required protective packaging;

d) re
e) re

strictions of materials that are allowed in each area;
quirements for managing process equipment in the area, including bringing in new

equipment or repairing equipment;

f) maintenance and cleaning of the cleanroom environment.

5 P

rocess handling issues

5.1 Wafer sawing
Wafelf sawing is an essential process in the preparation of die products w ied in
unsawn wafer form. Normally, separation into individual components is ¢ utting
the wafer using a high-speed, high-precision, diamond-tipped saw blageéNThe wa ffixed
to a [pressure-sensitive adhesive (PSA) tape mounted to a film s are
manufactured from several materials and come in various sizes to ipment
needq and wafer sizes
Silicop wafers are brittle and special attention needs to e given te ing operatjon to
ensurg that the individual die are separated without ca C 3ge: mple, particular
consigleration should be given to
— sgw blade type,
— blade rotation speed,
— feed speed,
— fldw rate of rinse and cutting water
— adhesive film type,
— dgpth of cut,
— ddal blade sawing|to b saw
lane, and
— b4ck side an
It is recommendeg g is to
help ¢liminate froqt, 5 also
eliminates metakfl rough
the aluminiu [ -\~ i s and
metal| p any’ deyiation from this recommendation can affect the quality of the die.
Figure 1 ictopial view of the bevelled edge for both wire-bonded and flip-chip
procepsing
1) (2)
) QO O
Key
1 Bare die
\ / 2 Flip-chip
@ 3 Bevel edge

IEC 712/05
4 Substrate

Figure 1 — Bevel cut for bare die and flip-chip products
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It is not recommended that a finger or any tool is run under a mounted cut wafer to check the
saw cut. This can cause edge chipping by adjacent die moving against each other.

Other wafer material, such as gallium arsenide (GaAs), composites such as silicon on
sapphire (SoS) or bonded wafers, require special saw processes.

511 Guidelines for mounting wafers

Experience in the industry points to the importance of selecting the proper film material for
use when mounting wafers. Defect reduction has been observed after wafer dicing when
certain films are used. It is recommended that the film vendor be contacted to determine the

optimpm film for the application. Such things as a higher modulus film, higher tack level and
UV films have all shown improved performance in reducing die chipping a

5.1.2 Use of water

Waten is used in the sawing process as a lubricant, coolant amd s inse -pure
water|should be used to ensure that the die are not damaged\by contgmipan water.
Ultra-pure water commonly produced by deionization i static
charges may build up during sawing. To reduce this static he uce a
smalllamount of pure carbon dioxide gas to the watg fug. However, excessive CO,
may fesult in the water becoming acidic and corro j 3 hould
be coptrolled.

Water Id be
fully gssessed to ensure die are not damaged™b

5.1.3 Washing and dryi

Residue from the cutting p 3 Qi > rinse
or wagh the cut wafer usi .

The grocess us clean
and dry.

5.2 |Die sorting

Die products\may ba sawn,
which| wi ire m the
adhedive i

Differgnt types of ipment are available for this process and care should be taken to match
the equipment to the wafer type and technology. Die especially sensitive to damage are|those
with ynprotected surfaces such as unpassivated die or very thin or fragile die.

Die removed from the adhesive film may be placed into a die carrier for subsequent assembly.
This process is known as die sorting and provides for segregation of electrically good die from
bad die or separation into different grades of die. Carrier systems for individual die include
chip trays, vacuum release trays and tape-and-reel.

5.2.1 Guidelines for handling frames containing sawn wafers

The wafer to be sorted will be mounted on the film frame after sawing. The frame should be
well positioned on a holding fixture. The fixture should securely hold the frame during any
indexing, loading, unloading or die removal.
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5.2.2 Vacuum

Best results are obtained under good vacuum conditions at the pick-up tool and beneath the
wafer-film. Manufacturers’ recommendations on vacuum pressures should be followed.

5.2.3 Pick-up tools

See 4.4.4.1.

5.2.4 Die contact and removal

Cont die is
properly engaged by the pick-up tool; the rate of ascent should initially be-stow. Timing,lof the
rise i ins in
contapt with the plck up tool until complete separation from the fil 3 . Rapid
ascent may cause large die to separate from the tool before the die \ia a m the
membrane.

5.2.5

The ° ipnges
adhedi / ilicone
spray| which serves as a release liner. Gradually iod , ditive
is relgased to the atmosphere. This cayses the 83 i ing by a
factor| of five or more and may mak - orting
proceps. To minimize this effect, th bn as
possi jilable

that dp not exhibit this phenomenon.

5.2.6 Needle marks

During the die sorting

the adhesive-backed film Us eedle
offloaf, such asr i > us tip
and gmaller angle/ A : e needle should puncture the film to allow the

\ 7 without causing damage to the back of the dig. For

adhes ive backed fj
large <
needlg

a tip with a large radius and larger angle A. These
, but should elevate the die, allowing the film to peel off

Die h iou 2 ide surface finishes, some of which are more susceptible to dgmage
by an ) S

The profile of the tip of the needle is important to ensure that damage does not occur fin the
die soriing process, the most important featuring being the radius of the tip as shown in
FigureZ
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15—

Figure 2 — Die ejec

Key:

BWON -~

0D diameter of nge
A angle of needfe tip
L length of needle
R radius oftip

Examples of marks caused by die ejeckne ie are
shown in Table 1.

Degcription Accept/reject Cause/remedy
Backlapped wafer Accept Correct die €ject

— normpl surface
appearpnce.

No neegdle mark or
film adpesive
residug

Excesgive needfe
mark showi
micro-gracgKs

Excesgiveeedle
mark, gcratches

and micro-cracks

Excessive needle
mark with scrape
and residue

set-up — no \isible
needle mark for film
adhesive resjdue

is no evidence of
microcracks

Reject unless there

Heavy needl¢ mark
caused by top
much ‘over-travel’
or wrong chojice of
needle. Redyce

over-travel o
change needle

Reject

Too much over-
travel and in¢orrect

machine set-up
resulting in needle
bounce. Adjust
machine set-up, die
eject speed and
needle over-travel

Reject

Die eject not
perpendicular to die
surface caused by
incorrect machine
set-up or broken
needle. Check
machine die
eject/replace
needle
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5.2.7 Unpassivated die and MEMS

Some types of die are unpassivated and require special handling to avoid damage to the top
active surface. Use of a normal vacuum pick-up tip can scratch the active surface. A soft
rubber tip or collet that grips the edge of the die may be used.

MEMS and sensors may have mechanical features in the centre of the active surface that are
susceptible to damage if a normal pick-up tip is used. In this case, a collet that grips the edge
of the die should be used.

MEMS and sensors may also have mechanical features that extend through the die. In this
case, mornrat—die cjcbtiuu ubillg aeedte—sthoutdot—be—used——as—this nmay tdamage the
mechanical features on the underside of the die.

6 Dlie and wafer transport and storage media

Variolis shipping and storage media are available for transpof{ or g of 3 afers.
Wafer cassettes may be used for transportation and storage Wwithi i ility. Wafer
shipping carriers and containers may be used when tra O\ lities.
Shippjing and storage boxes may be used to handle sz , ) acked
film held rigid by a frame). Chip trays, vacuum re 3 acked

carrief tape or pocketed tape may be used to trans

Expogure to the work-area air should eptin
suitalfle closed wafer storage contain 3 bags.
Contginers of die or wafers should not ide the cleanroom since the product

may b Aroduct shipped via air transpoftation
shoul
Die and wafer containe C 2 teuched with ungloved hands, even outside the
clean aminatign.may e fransferred from the container to the pfoduct
when
Die dnd wafer sto d” cassettes should be cleaned regularly, esp¢cially
when
Die a n their carriers at all times and should only be removed|when
they @

Whergv
waferg have_to’be~manipulated by hand, only the edge of the wafers should be touched by a
glovedl hand. Refer to Clause 5 for information on handling.

6.1 Wafer carriers and cassettes

At various points during their production, semiconductor wafers are transported between
different equipment and facilities, such as:

— raw wafer processing and shipping;

— wafer processing including patterning, metallization and passivation;

— back-end processing including test, thinning and bumping;

— finished wafer shipping and handling.

Any of these stages can take place in facilities remote from each other. It is also common to
have some stages sub-contracted out to another company.
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It is important to differentiate between transportation or process carriers and shipping carriers
or systems. Wafer breakages easily occur when a carrier intended for transportation of wafers
within a facility is used to ship wafers to a different facility. These carriers are designed to
hold the wafers securely for hand or robotic transportation within a facility, but they are not
designed for packing in a box and sending via a transport company.

Care should be exercised in choosing the best shipping or process carrier. Damage to the
edge of the wafer, in unsawn form, can cause micro-cracks to form which may propagate
through the wafer at a later stage, for example during mounting on film, back-grinding or
sawing. This may lead to the wafer breaking into pieces or shattering when handled.

Wafe ~JAvoid

pickinig

If it is tte to

casse ;erring

waferg from cassette to cassette should never take place sint ge or

contaminate wafers.

6.2 [In-process carriers and transport systems

A waler cassette is the primary form of container (used)i 2 Seting i afers.

Whengever practical, cassettes of wafers shouI ¢ I hdling

indivifual wafers. Many types of carrjérs ‘ i vafers

and gre designed for moving wafers™\around progessing anea or for temporary storage.

They pre not designed for shipping wafers.

Two ersions are available for sawn G ip ring. 1 also

be noted that there are aAa ; i izes and types, and careful selecfion of

the cqrrect carrier is necessary®

6.3 |Packing forshi

Wafer tubs or ja:; afe nsport unsawn silicon wafers The manufacfurer’s

packing instructions A vafers

aren

The s ipative

materjal i ers in

a single rom a

single hse, a

label laced

e jar should then be placed into an ESD shleld sh|pp|ng bag and a final

re. To
1 light

compression on wafers when the I|d is snapped onto the Jar preventlng wafer movement
inside the jar, which in turn helps to avoid wafer damage.
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Remo rs should only be effected in a cleanroom envirophment
while es so as not to affect product quality. It is recommended
that ¢ : : handling wafers and wafer cassettes during removgl and
procepsi 8 yld\be exercised in removing wafers from the shipping jars; damage in
the fofr i Stratches can occur if the active surface of the wafer comes in contadt with
a too F 3 P p wand or tweezers. Manual handling of the wafers shodld be
discoliraged.

It shopld/be noted that wafer jars are not suitable for long-term storage of wafer products. The
foam linermost r\nmmnnly used dngrndne with time and exposure i 7a) Iighf, gi\/ing off flliorine

which is harmful to the wafer. However, special closed-cell foams are available which are
filled with nitrogen and do not degrade or give off gases (see long term storage — Use of bio-
degradable material, 9.6.3). If in doubt, consult suppliers for details of the type of foam used.

6.4

Packing for shipment of sawn wafers

When the wafer is sawn it is mounted onto adhesive film which is held by either a film frame
or a grip ring. Wafers sawn on frame may be transferred to grip rings providing additional
stretching of the film. This helps separate the die to aid the offload operation.
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Shipping wafers using this method may have a limited storage time before the die have to be
offloaded. The adhesive commonly used in this type of film changes strength over time.
Immediately after the wafer is mounted, the adhesive strength begins to increase. While this
can be beneficial to the sawing process, it is detrimental to the die offload process since die
are more difficult to remove the longer they are left on the film. Ideally, die should be removed
as soon as possible after the sawing process.

Other film types are available which have different adhesive properties, for example UV film.
With these films, light of a particular wavelength and/or heat are applied after sawing to
reduce the strength of the adhesive. This makes the die easier to remove from the film.

Whichever film system is used, sawn wafer on film should not be used fg g-term sﬂorage

of wafers.

6.4.1 Film frames

‘Film frame’ is an industry term used to describe a frame, in which s \ wafer
are mounted, used for die processing and transportation. Film framesya 2 from
severpl materials and come in various sizes to accommodate~diffecing equ s and
wafer|sizes, usually designed with two registration notch ¢ ili hdling
through automatic equipment.

Film frames are placed in shipping frames and 3 > id. bly is
then placed in an ESD shield bag wi i i ) tside.
Figure 4 provides a pictorial view of thisstr

(&)

)

©)

\4 > ///

w7 —]
W Key
> 1 Film frame
( d 2 Sorted die

3 Wafer

o (oXo)
N

4 Wafer shipper
5 ID label
6 ESD label

‘ I:I 7 Desiccant

@ 8 ESD shield bag
IEC 715/05 9 ID label

10 ESD label

Figure 4 — Film frame

The quality of the wafer depends a great deal on the environment in which wafers are opened
and stored. It is recommended that die shipped in this format be used as quickly as possible
due to a tendency of the tack level of the film to increase over time (see 5.2.5). Advice on
recommended storage times should be sought from the supplier or manufacturer.
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6.4.2 Grip rings/expander rings

‘Grip ring’ is an industry term used to describe a two-part circular frame on which an adhesive
film and wafer are mounted, used for die processing and transportation. Grip rings are
manufactured from several materials and come in various sizes to accommodate equipment
needs and wafer sizes.

Grip rings are designed with no registration notches to facilitate handling through automatic
equipment. Grip rings are placed in a shipping container with a label attached to the lid. The
assembly is then placed in an ESD shield bag with desiccant and a final label is attached to
the outside. Figure 5 provides a pictorial view of this structure.

EEEEEEEE
(2] L

(D)

L ®

N\ L
\ 1 Grip ring
2 Sorted die

3 Wafer

% 4 Wafer shipper
5 1D label

6 ESD label

7 Desiccant

7 8 ESD shield bag
9 1D label

10 ESD label

IEC 716/05

Figure 5 — Grip ring

6.4.3 Holding fixture

The ring or frame should be well positioned on a holding fixture. The fixture should securely
hold the ring during any indexing, loading, unloading or die removal.

6.4.4 Vacuum

See 5.2.2.

6.4.5 Pick-up tools

See 4.4.4.1.
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6.4.6 Die contact and removal

Contact force between the pick-up tool and the die should be minimized so that the die is
properly engaged by the pick-up tool, and the rate of ascent should initially be slow. Timing of
the rise of the plunge-up needles and the pick-up tool need to be such that the die remains in
contact with the pick-up tool until complete separation from the membrane has occurred.
Rapid ascent may cause large die to separate from the tool before the die has separated from
the membrane. A minimum of three needles should be used for film penetration and die
presentation, except for very small die where there is only room for one needle. In order to
neutralize electrostatic charge on the die and equipment during removal, ionized air should be
continually blown onto the surface of the wafer.

6.5 |Packing for shipment of single wafers

These carriers are for use with sawn or unsawn wafers mounted on fi ed for

shipping single wafers.

6.5.1 Carriers

A carrier specially designed for shipping single wafers is p

Versigns are available for wafers mounted on film fr@me qr ghip ring i large
variet )

6.5.2

Anothler technique involves pIacing the fi i igi i uum-—
seale

e die.
cover
er the

A cus
A dis}
the w

of card or thin board is then placed oy
filter paper. This i r than the inside diameter of the frame pnd a
thickness equal@ imat it the thickness of the frame. A second card or thin poard
disc i$ placed on the i filpr frame. The assembly is then placed carefully|into a
ESD shield bag apd

The s to an anti-static cardboard box for shipping. This box may be
desighed : ior for a single wafer, or may contain several wafers stpcked
togett individually vacuum-packed.

In the] afer on film mounted in grip rings, a similar packing method may also
be usged.

6.6 LPackingforshi ¢ of die usinat

Die products may be presented to placement machines in a variety of ways including waffle
packs, vacuum release trays, die on tape and sawn wafer formats.

The particular packing form selected may be based on volume and throughput considerations.
Whereas both waffle pack and tape feeding require die-sort/pick-and-place processes
upstream from chip attach, tape feed is better suited to higher volumes.
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Waffle packs, or chip trays, are commonly used for handling and shipping die products
including bare die, CSP, opto-electronics and other microelectronic devices. They are made
using a variety of materials for particular applications. Materials which are ESD-safe should
be used for die products. Each pack or tray is specific to a narrow range of die sizes with
compartments designed to hold the die in a specific position. Waffle packs or chip trays are
normally available in 50 mm2 or 100 mm?2 sizing.

Each pack or tray has a matrix of cavities in which die are placed. A wide variety of pack or
tray types is available with different cavity width, length and depth. Issues in handling include

die, tdq

Ideall
A lid
then
the b4

Waffl¢ packs may be in a single (see Figure 6) ¢
Differg i i

g.

/j

contrfmmmmmmmmm- .
This lequirement is needed to reduce die movement during handling which may damage the

IEC 717/05

Figure 6 — Single waffle pack

Key

1 Product ID label
2 Lid

3 Lint-free sheet
4 Matrix tray

5 Clips

6 Desiccant

7 Pallet (optional)
8 ESD shield bag
9 ID label

tray

d.

axis.
s are

ation.
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Stacked 5
or 10 trays

hiah
HEH

1 Product ID label
Lid

3 Lint-free sheet

4 Matrix tray
5 Clips

\} IEC 718/05

Q 7 >~ Stdcked waffle packs

After [removal of/the ' t-free sheet, the die can easily be removed uging a
vacuym pick-yp teol \TF sheuld be well positioned on a holding fixture which ghould
securgly hold'the 1) % indexing, loading, unloading or die removal.

6.6.2 u-rele VR) trays for die products

These trays dre to waffle packs, but instead of holding the die in cavities, the suirface
of thel VR tray is comprised of a proprietary gel membrane placed over a mesh materigl. Die
placefl on\the surface of the membrane are held securely in place for handling and shipping.
Die afetéleased on demand by drawing a vacuum under the membrane through a hole |in the
bottom of the tray. Die may then be removed using normal pick-up tools. Various die sizes
can be loaded on the same VR tray since there are no pockets.

The trays are designed to be re-used and are especially good for handling small or fragile die
products and for use on high speed pick-and-place equipment. The proprietary gel membrane
holds the die in place, preventing damage to the edges and top surface. There is no contact
to the top surface and a lid insert is not required. The depth of the cover ensures that there is
adequate clearance between the inside of the lid and the top of the die. Once loaded on the
tray, the orientation of the die is controlled which reduces the need for correction by the pick-
and-place equipment.

Die are normally loaded in matrix form, rows and columns, with X and Y references taken
from the reference corner of the tray. Sufficient gaps are left between rows and columns to
allow removal of any single die without touching or disturbing adjacent die.
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The depth of the lid should ensure that there is a gap between the inside of the lid and the top
of the die. A lid with a product label and clips are applied after die have been sorted into the
tray. The trays are then placed in an ESD shield bag with desiccant and a final label applied
to the outside of the bag. Figure 8 provides a pictorial view of this structure.

1 Product ID label
2 Lid

3 Gel tray

4 Clips

5 Desiccant

6 Pallet (optional)

l \
AN
Q IEC 719/05 7 ESD shield bag
8 ID label

Figure 8 — Vacuum-release trays

6.6.2.1 Guide g vacuum-release trays
6.6.2.1.1

The tfay should be well positioned on a holding fixture designed to deliver a vacuum fo the
undergside/of the tray. The holding fixture should have a rubber gasket or O-ring to pfevent
leakagei\in the system.

6.6.2.1.2 Vacuum

Best results are obtained under good vacuum conditions both at the pick-up tool and at the
tray. Manufacturers’ recommendations on vacuum pressures should be followed.

NOTE The gel membrane may appear to be in a release mode even under relatively low vacuum conditions.
Therefore, one should not rely on the appearance of the gel membrane as evidence for adequate vacuum.

6.6.2.1.3 Pick-up tools

Due to the nature of the membrane material, heated collets or pick-up tools should not be
used for die removal from the tray. If heated tools are required, initial pick-up should follow
the guidelines above with the die transferred to an intermediate stage for final pick and bond.
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6.6.2.2 Membrane tear

The membranes are somewhat fragile and should be handled with care. If a membrane tears,
then vacuum leakage at the tray will occur, inhibiting die removal. If a tear prevents proper die
removal it may be necessary to overcome this by placing a small piece of tape over the torn
area.

6.6.3 Recommendations for die orientation in trays

Orientation of die in trays is an issue with many facets. The die user needs to take into
account the die assembly methods, applicable standards and cost.

Die should be consistently placed in the tray using the same orientation
the die orientation should be specified.

ssary,

Each fray should contain die from a single chip lot or bump lot exclus artially filled trays
may be permitted as long as the proper quantity is reflected on thin the
documentation.

For fllp-chip products, die are loaded into the vacuum release.tray ¥ bumps facipg up,
or awpy from the gel.

6.6.4 Corner relief

Durin r free
move th so-
called

IEC 720/05

6.7 sing tape-and-reel

Tape- are primarily intended for high volume and automated
handl

The andard covering tape-and-reel packing systems for surface mount

comppnents_is-1 86-3. This standard serves as a guideline for the selection and design
of tape-and-reel packing systems for surface mount components including die profucts.
DetaiﬁF about embossed, adhesive backed and punched tape are fully defined in IEC 60486-3.

6.7.1 Embossed tape with cover tape

Embossed tape, or pocketed tape, is a standard form of delivery for components intended for
assembly on high-speed automation equipment. Components are placed into individual pre-
sized pockets or tub-like cavities along the length of a strip of tape; each pocket is sealed by
a cover tape. The tape is then wound onto a reel for ease of handling.

Versions of embossed tape exist for shipping and handling die products. These use a special
embossing method to produce a pocket with precise dimensions and a bottom formed to avoid
die damage or scratch, including a flat bottom. Corner relief may also be provided to help
prevent damage to the corner edges of the die. Embossed, or pocket tape is used to ship bare
and bumped die from a supplier to the customer. Die can be loaded either active side up or
active side down, as required.
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The structure comprises a base tape of conductive material in which pockets are formed,
customized to the die size specified. A static dissipative cover tape is then applied along the
length of the tape to secure and protect the die during shipping and assembly. A product ID
label is applied to the reel and then the reel is placed in a ESD shield bag with a product ID
and ESD label attached.

6.7.2 Punched tape with top and bottom cover tape

Punched tape consists of a conductive carrier tape with cavities appropriate to the dimensions
of the device. The tape has industry standard sprocket holes and static dissipative cover
tapes on the top and underside of the carrier tape. Similar tape made from paper products is

not syitable for use with die products

The t , thus
providi

Clear gf both
sides to be
taped i i i i ~ ide), thus e |m|nat|mg the
flippin

Corng lers of
the dg

6.7.3

Adhegi aining
press y the
PSA . |Thus,
there|i v ssible
for ingpection, testing,|R S i . ive-bpcked
tape s intended for i ing i igh- ip-on-
board| (COB) an j [

This g speed
pick-g tape
size @ htable
positi ocket
drive achine
vision|.

6.7.4 Covertape recommendations

When| applying cover tape to embossed or punched carrier tape, the sealing process ghould
ensure i i -tapi -tapi e die

requires extreme care to prevent the die from bouncing out of the carrier.

6.7.5 Orientation of die in tape-and-reel

Orientation of die in tape-and-reel is an issue with many facets. The die user needs to take
into account the die assembly methods, applicable standards and cost. However, since tape-
and-reel is designed for high-speed assembly lines, correction of the orientation by the pick
machine may reduce the speed and accuracy of placement.

Die orientation should be agreed between customer and supplier. Die should be consistently
placed in the tape using the same orientation. Any die not in the proper orientation may be
considered defective. Any change to the die orientation of an existing product should be
considered a product re-design requiring sufficient notification.
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6.7.6 Tape-and-reel packing structure

The inner shipping structure for shipping the product in a tape and reel is represented in
Figure 10. After die are placed into the tape and the tape is spooled onto the reel, a label is
attached to identify the product. This is then placed into a vacuum bag along with desiccant
and sealed. After sealing the bag, a final label with the same information is placed on the

outside of the bag.

6.8 |Secondary packing for shipment

All materials used in the final shipping
devicgs from damage duri i

the control of the die sul|e ar
mechgnical, electrical g

proteg¢tive vacuum bag
absorpent materia
shipp ng box |s
materjal. A final
provides a plctorl

ANy

1.D. Label
[T

ct the
aving

ided for

static
ghock-
inner

SJ)rbent

re 11

1.D. Label

Key
1 Outer box with label
2 Inner box with label

3 Vacuum bag with label

IEC 722/05

Figure 11 — Packaging material for shipment
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7 Storage good practice

7.1 Die and wafer storage

Die and wafers may be stored briefly in open containers during operation if they are exposed
only to clean air, preferably supplied by uninterrupted laminar air flow. At all other times, die
and wafers should be stored in clean containers in a controlled environment. This method of
storage is commonly referred to as short-term storage. When a container is opened,
contaminants from the outside are able to enter and contaminate the die products, the
container, and the interior of the container. For this reason, containers should be stored in a
clean environment and care should be taken to open the lid gently. Containers should be

open din filterad air nnl\l Unsealed-containers—shouwld-be-stored-in-a—controlled-environment.

Doord on cabinets should be kept closed at all times when not in use.

7.2 |[Short-term storage environment and conditions

When[ not in process, devices should be stored in an inert (dryair \Qr njtrs ment,
prefefably in the manufacturer’s original container or one suita re die
or wafers. The following storage conditions are recommended fo :

a) Atmosphere: 99 % nitrogen or dry air
b) Tgmperature: 17 °C - 28 °C
¢) Hdimidity: RH minimum of 7 %,
(A minimunq of oid electrostatic damage)

d) Particle count: ISO 14644-1,

In short-term storage enwronments G
supplying the environment with a 3 ered dry air or dry nitrogen. However,
care [should be taken t& > static egharge build-up resulting from the dry
atmogphere does not da ¢

7.3 |Storage tj

Maximhum recomme
deteripration, for gxamn

are governed by several different modgs of

— wife bonddbility\is Nmited by both build-up of oxide and deposit of organic contaminants;
— sdlderabili p with’solder bumps may be limited by build-up of oxide
— dig¢ stored nwafe ilm frames may be subject to problems of removal from the adhesive

— refrieval—of di tored in embossed or punched tape may be subject to problems in
removing the cover tape due to increasing strength of adhesive;

— die_with organic passivation (polyimide or BCB) tend to absorb moisture which will
subsequently outgas during high-temperature processing;

— all bare die and wafers should be protected from contaminants that could lead to corrosion
and semiconductor junction failures during use.

The temperature, humidity, oxygen level and purity of the ambient conditions during storage
will have an impact on all these factors. Die in carrier tape or wafers in cassettes should be
considered as bare die or wafers. The tapes or cassettes themselves are not barriers to
moisture or other contaminants.
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7.4 Sawn wafer on wafer frame or ring

Die should not be stored on wafer frames containing a solid sticky tape membrane. The
adhesion level of most widely used adhesion tapes increases by five or more times within two
weeks when exposed to atmosphere. This may result in difficulties when picking die from
wafers and may result in die breakage, edge chipping and potential latent defects caused by
undue stress.

7.5 Die products in the production area

Exposed die or wafers should not be kept for more than 8 h in the atmosphere of the

productiomarea: Tilcy shoutdbetranmsferredtoasuitabte storage contaimer-whenmnotimyse in
produlction or at the end of the production shift.

7.6 |Die in tape-and-reel

Die in tape-and-reel should be used typically within 12 monthg rolled
envirgnment. Beyond this time the cover tape adhesive may lo¢ N may
incregse and the cover tape will be difficult to remove.

7.7 |Dry-packed die products

Dry-ppacking has a finite effective life due to th isture
penetfation through the packing materi

8 Traceability good practice

8.1 [General

Tracebility is an impo i c i arking
that uniquely identifies| the p d Tof arked
in the[same way ; ons.
8.2 [Wafer traceab

Wafels normally have \ of 6t marking scratched or etched on the edge or back side
of the| wafer. w.identify the wafer or may relate to the lot of wafers tha{ were
procepgsed inthe sa

If the [waferds toybe\thinned before use, then any marks on the back of the wafer will b¢ lost.
Care |should b \ to ensure that traceability of the wafer is not compromised if |[these
markg are lost.

Normally! traceability is only required to the process lot which may comprise anywherg from

20 to 50 wafers. However, some applications require that individual wafers are traceable
within the lot.

8.3 Die products traceability

Care should be taken to ensure that any information from labels on the primary packing are
kept with the batch of die until assembly is complete or until the die are placed in alternative
primary packing containers.

Die from different lots should be kept segregated. Die from different lots should not be placed
in the same chip tray.
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A reel of taped die may contain product from different wafers of the same lot or even wafers
from different lots. In order to maintain traceability, the die user may need to identify different
lots or wafers within the reel. This may be done by inserting a series of blank pockets
between die taken from different wafers or lots. The order in which the wafers are loaded on
the tape should be identified with the list of wafer traceability information for all die contained
on the reel. During assembly of the die product, automatic pick-and-place machines may be
set up to stop if two or more empty pockets are found in the reel. This would enable the
operator to identify a lot change in the reel and update any traceability information that is
being used.

Some programmable devices may contain lot traceability in electronic form in the on-chip
memdry. Where this is the case, subsequent processing should ensure thai the electrohic lot
traceagbility information is not erased.

8.4 |Wafer and die back side marking

Die of wafers may be marked on the back to aid identification an specidlly for
flip-chip products.

Commercial wafer marking may be performed using a laseh laser~type neters
should be selected carefully to ensure legible marking without da ) ide of the
wafer| In particular, the laser mark should not p 8 aply” i ial or
damage diffusion zones by localized heating.

Die wjth laser marking may need specia

Back |side marking may also be perfd anent
mark [that is not affected . |Tests
shoull be performed to s not

damapge the wafer or dj ial. Di ed using’ink are normally used for flip-chip aftach.
A complete wafe
areas|of the waf

9 (uidelines for\on

active

9.1 Geners

Long-term ) es that the die or wafer is going to be placed in uninterqupted
storage for a mber of years. It is essential that the die are useable after storage. Particular
attention should be paid to storage media surrounding the die or wafer together with theg local
envirgnméni: Care should be taken that data or information required for subsgquent
procepsifng of the product, such as wafer maps, is useable after storage.

These guidelines do not imply any warranty of product or guarantee of operation beyond the
storage time given by the manufacturer.

9.2 Preparing for storage

Only a product with a demonstrable expectation of correct functionality should be stored. If in
wafer form, the wafer should be inked or else stored with the wafer map in a human-readable
form. Wafer maps on electronic media may not be legible at the end of the storage period and
should not be relied upon.

The best conditions for accelerated testing of storage reliability are through temperature
cycling or humidity cycling or a combination of the two.
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9.3

Damage to die products during long-term storage

Defects caused by mechanical damage may affect different regions of the die or wafer and

shoul

9.3.1

d be considered when designing long-term storage schemes.

Long-term storage failure mechanisms

Failure mechanisms that may occur during long-term storage include:

— outgassing of packing materials causing ionic contamination;

— humidity infiltration of packing material causing metal corrosion;

- in
re
- te

eractions between incompatible packing and/or IC materials causing haz3
pctions;

— ndn-specific electrical or radiation events in the atmosphe

m

- p

— pHotovoltaic effect — changing electrical parametep

- el

9.3.2

In orc1er to ensure adequate mechanica

the in

storage. Damage can easily

Durin
move

sensgr products, Ao\mimn
requine anti-vibratior

offer sgome degree of

) storage, suffice
ment or vibration.

ounting. Packing material should be desigr
ock or vibration.

Die apd wafer G inspected unless required under a specific sample progr
in order to mgnimiz C of handling to which the die or wafers are subjected.
Materjal™ \ i wafer or die surface should ensure that there is minimal ab
and aghesion. of ign-wratter to surfaces.

9.4 |Long-term stérage environment

Thes

rdous

e and

ken in
after

jainst
MS or
J may
ed to

pmme

asion

conditions are more cfringnnf than those for short-term efnrqgn (cnn Z '7)1 sind

e the

storage environment is critical to successful long-term storage. The methods suggested here
may not be suitable for shipping, especially by air transportation:

a) Atmosphere: 99 % Nitrogen or inert gas

b) Temperature: 17 °C -25°C

¢c) Humidity: RH minimum of 7 %, maximum of 25 %

d) Pressure Slightly above ambient atmospheric pressure

The gas pressure should be sufficiently high to prevent the ingress of external contaminants.

To control the relative humidity, it is normal for die and wafer storage environments to use
high-purity nitrogen, for example, derived from a liquid source.
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Relative humidity should not fall below 7 % in order to prevent build-up of electrostatic fields
and should not exceed 25 % in order to prevent condensation and moisture ingress. This is
important after a storage cabinet has been opened; it is normal to fit a timed purge regulator
to rapidly bring the relative humidity back down after a cabinet has been opened.

Any temperature or humidity excursions outside these limits should be recorded and logged.
Out-of-limit temperature and humidity conditions should be dealt with by appropriate
corrective action. It is unlikely that a few minor out-of-limit excursions will permanently
degrade stored product. However, these out-of-limit conditions should be taken into account
when the product is taken out of storage for use.

9.5 [Recommended Inertatmosphere purity

Inert gas supply for the storage environment should satisfy the followin

Bettef than 99,5 % purity containing

— legs than 0,5 % oxygen and argon,
— legs than 0,01 % other gases,
— legs than 1-8 halides, and

— legs than 1076 sulphurated gases.

9.6 Chemical contamination

Die gnd wafers should be protected\fro mirfation of the active arga or
contamination by other chemicals, b e mobility of contaminants through

semidonductor materials and the possiilitmd armetallic growths.
Specipl attention should be e otectiofof contact areas, active areas and back

side dontacts. Wafers suc materials are particularly sensitive angd may

need ppecial cons:er

Any degradable p qr: ~ ; r die or wafer shipping should be removed ttefore
placing the bare di& j itable container for long-term storage. In particulaf, any
packing items that co i ise Ao chemical or particulate contamination by long-term
degradation s od, for example all paper, cardboard, foam or pink film{ This
should inclu mate i [ has been coated with a film to reduce static (ESD coated)
since [th q

9.6.1

Vacuym packing is commonly used for shipping bare die and wafers. However, this method
may rjof\be suitable for long-term storage due to the fact that a vacuum encourages ingrgss of
contahmimants—through—packingmaterats—and—wittdegrade—overtime—Additiomof desiccants
can cause minor particles to be present.

In general, foam should not be used inside the vacuum pack since foam may release
absorbed contaminants when compressed. Nitrogen-filled, closed-cell foam does not have this
problem and may be used.

9.6.2 Positive pressure systems for packing

Packing methods that use positive pressure are inherently better than vacuum-sealed bags.
However, this requires good inlet filtering and is commonly implemented by initial vacuum
followed by back-fill with nitrogen to help keep major contaminants out.
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9.6.3 Use of bio-degradable material

Some packing material is deliberately bio-degradable, such as the foam commonly used in
wafer jars or tubs. Packing materials which are known to deteriorate over time should not be
used since emission of chemicals during deterioration may contaminate the product.
Examples here include:

— sulphur from rubber bands;

— chlorine from cardboard and paper;

— fluorine from antistatic foam.

Som fUdIIIb dlc dUbigllCU‘ prbifibdiiy fUI iUIIg'tCIIII UusStT dllul dl'c IIUt IU;UUIUylaUIalL}i y e.g.
closed-cell foams with nitrogen filling. If using a carbon-filled variant of thj of feam, take

care fo ensure that the carbon is fixed in the material and canno when
compfessed or disturbed.

9.7 |Electrical effects

Conduictive or electro-static dissipative materials should e for
packing materials and storage cabinet construction.

Possiple damage due to ESD may be caused by usingi i ials, too
low RH or proximity to ES field sources. Th| gad -n j [ , |oxide
breakdown/puncturing, sensitive parame ({ & ; 'ge or
chanded Igge/Vopgp parameters.

9.8 |Protection from radiation

Die exposure to illuminatig

Care should be taken toxens e profe i iati i , R (RF
and njicrowave sources 3 3 ie types,
such gas anaIOgL@- :

9.9 iodi ifi

For Iq die, it is possible to qualify the condition of the stored
produ a ) owever, this may only be appropriate where large quaptities
of indivigual o d sirice sample testing necessarily involves using up some pf the
stored : e pexiodic qualification is required, additional die should be stofed to
allow

In this case, repreSentative samples of the product should be removed from storgge at
prede ermmed time intervals. The sample d|e should be checked for any S|gns of damcge or

reliability checks The bondablllty of the die shouId be assessed durmg assembly

Care should be taken to avoid unnecessary disturbance of stored products. A balance should
be sought between the desire for periodic qualification and the need to maintain an
undisturbed storage environment.
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10 Good practice for automated handling during assembly

This clause contains particular information which may be required for handling of die products
during automated assembly. This is in addition to recommendations from other clauses within
this technical report.

10.1

Removal of die from shipping media

It is important to ensure that any pick-up tool coming into contact with the die does not induce
damage to the die. Also, deformation of contact bumps on flip-chip devices should not occur.

10.1.1

Die tH
a lift g

10.1.7

Care b

since

10.1.3

Die th

geomp

Some]
edge

flux, polder, or epoxy at\die “\aftach.

leakage or shorts.

10.1.4 Die or

Certa|n techniques,& 3¢k of die or wafers. However, scribing, laser m
or other marking i g of die. This cracking may propagate in shi
handling and/or di s y d§ used should be thoroughly investigated via ana
techn|ques tg ensure & occurs to the wafer or die.

When| die ave~been marked are removed from the packing media using a pu
needlg or i e should be taken to ensure that neither the marking nor the dji
damaped. Die.o with laser marking may be more fragile than unmarked products
10.2 | Equipment out of service

Die supplied on adhesive-backed carrier tape

at are supplied on adhesive-backed tape may require the use @
evice to assist in die removal from the adhesive backing.

Die supplied in pocketed or punched tape

of the die and may k

d with

noved

-rmicron

to the
solder
ctrical

brking
bping,
Iytical

sh-up
ie are

Whenever equipment is out of service, for example for preventive maintenance or repair, all
die and wafers should be removed and placed in a controlled protective environment.
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Annex A

(informative)

Planning checklist

This table contains example questions that may be used in a planning checklist.

Table A.1 — Planning checklist
IEC 62258-3,
Go r\rnnl‘inn item Question clause Answer
reference /T
Handlipg good practice 4 /\&
Work drea environment Is the work area classed as a 4.2 /\\ \ \

cleanroom?

Controls How is the environment of the 4.2
work area controlled?
Is the work area suitable for the
die products that are used?
Tempeflature What is the allowable temperature 4.
range? m
Humidity What is the allowable humidit \/
range? A ‘\/’
Classif|cation What is the cleanro w
classification?
Particl¢ counts Are particle counts(perfi ed? 4.2
How? When?
Handling — General Ar the\ﬁn\@ing t ds\LTsea 4.3
[{uita e fohdie produst )\/
Cleanrpom good Aregis products oy ha M 4.4
practide leanroom?
Cleanrpom rules \/ at rules_ane wracti d\lﬁ the 4.41
<\}w\ ige work/area cleaning is
Hats, Hoods, nets, r& re%@ods or nets used? 4.4.2.1
and shpes
¥ - Is head and facial hair
adequately covered?
Aré face masks used?
- How often are they changed?
Are overshoes used?
How aoftan ara thaovy chanandf
How-often—are-they-changed?
Smocks and gowns Are smocks or gowns used? 4.4.2.2
- Do they adequately cover
clothing?
- How often are they changed?
- What material is used?
- Is this material suitable for use
in the cleanroom class?
Gloves For which operations involving die 4.4.2.3

products are gloves used?

Is the glove type suitable for use
in a clean room?

How often are gloves changed?
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Table A.1 (continued)

TR 62258-3 0 IEC:2005(E)

IEC 62258-3,
Good practice item Question clause Answer
reference

Finger cots For which operations involving die 4.4.2.4

products are finger cots used?

How often are finger cots

changed?
Cleanroom conduct What rules of conduct operate in 4.4.3

e cleanrooln ¢

Are these displayed and visible? (\

N

Tools 4.4.4 RN
Pick-up tools and What wafer or die pick-up tools are 4.4.41
collets used?

Are they ESD safe?

How and when are they checked

for damage?

What cleaning routine is used? I
Tweezgrs Which operations use tweezers? \} .4.4.2

How is damage to die or waf Q b

prevented? g\ {(> ]\/
Protoc¢l What protocols existtQ controNhe 4.5

movement of produ d

?

personnel? ~
Procegs handling issues 5
Wafer pawing 5.1
Wafer mounting 5.1.1
Sawind wat \ at is\tbépurity level of the 5.1.2

sawing water?

is the resistivity of the water

controlled?

What additives are used?

- Gas (COy, etc.)

- Fluids (surfactants etc.)
Wafer washing and How are wafers washed? 5.1.3
drying .

How are wafers dried?
Die sorting 5.2
Fixtures for wafer frames | How are frames or rings held 5.2.1
or rings during die removal?
Vacuum How is vacuum used in the die 5.2.2

sorting?

What level of vacuum is used?
Removal from wafer film How are die removed from wafer 5.2.4,5.2.5

film?

How is increase in adhesion during
storage controlled?
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