IEC/PAS 62169

Edition 1.0
2000-08

Standard for handling, packing,
shipping and use of moisture/r
sensitive surface mount devi

o

PUBLICLY AVAILABLE SPECIFICATION

Reference number
IEC/PAS 62169



https://iecnorm.com/api/?name=334651b19df4d38fba1322546068a4cc



https://iecnorm.com/api/?name=334651b19df4d38fba1322546068a4cc

JOINT
_INDUSTRY

IPC/JEDEC J-STD-033
MAY 1999

STANDARD

standard for Handlip

o e | N

Packing, Shipping

Use of Moisture
SenshHive . Surfs
<> |
4\ Devices

Q

]



https://iecnorm.com/api/?name=334651b19df4d38fba1322546068a4cc



https://iecnorm.com/api/?name=334651b19df4d38fba1322546068a4cc

Copyright © 1999, JEDEC; 2000, IEC

INTERNATIONAL ELECTROTECHNICAL COMMISSION

STANDARD FOR HANDLING, PACKING, SHIPPING AND USE
OF MOISTURE/REFLOW SENSITIVE SURFACE MOUNT DEVICES
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r to promote international unification, IFC National Committees undertake to apply IEC International
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transparently to the maximum extent possible in their national and regional standards. Any divergence between the
IEC Standard and the corresponding national or regional standard shall be clearly indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6) Attention is drawn to the possibility that some of the elements of this PAS may be the subject of patent rights. The
IEC shall not be held responsible for identifying any or all such patent rights.
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STANDARD FOR HANDLING, PACKING, SHIPPING AND USE OF MOISTURE/REFLOW
SENSITIVE SURFACE MOUNT DEVICES

(From JEDEC Board Ballot JCB-99-04, formulated under the cognizance the IPC Plastic Chip Carrier
Cracking Task Group, B-10a, and the JEDEC JC-14.1 Committee on Reliability Test Methods for
Packaged Devices.)

1 Foreword

The advent of surface mount devices (SMDs) introduced a new class of quality and reliability~comcerns
regarding package cracks and delamination. This document describes the standardizédlevelsof flloor life
exposure for moisture/reflow-sensitive SMDs along with the handling, ppack ing.and s 'p g
regquirements necessary to avoid moisture/reflow-related failures. Co 020,
define the classification procedure and JEP113 define the labeling reguli

Moisturg from atmospheric humidity will enter permeable packag : y dify

preferentially collect at the dissimilar material interfaces. cesses,\used to solder SMDsto
printed ¢ircuit boards (PCBSs), will expose the entire package lod es higher than 200 °C.
During solder reflow, the combination of ragid moist J(e expa ' gterials mismatch can re¢sult in
packagg cracking and/or delamination of ctitical interfaces withi ;

The soldler reflow processes of concern are ¢o , ection/IR, infrared (IR), vapor phase|(VPR),
and hot pi : ( 5¢hat i mnerse the component body in mojten
solder af

2 Purp

The pur [ Y i D manufacturers and users with standardized methods for
handling, ippl ided to
avoidd \ ' absonpation and exposure to solder reflow temperatures that can result in
yield an rellab' |ty d

achiev -bggs of
12 mon

3 Scop¢

3.1 Packages

3.1.1 Thisstandard appliesto all nonhermetic SMDs subjected to bulk solder reflow processes during
PCB assembly, including plastic encapsulated packages and all other packages made with moisture-
permeable polymeric materials (epoxies, silicones, etc.) that are exposed to the ambient air.

3.1.2 Hermetic components are not at risk and do not require moisture precautionary handling.
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3 Scope (cont’d)

3.2 Assembly processes

3.2.1 Thisstandard applies to bulk solder reflow assembly by convection, convection/IR, infrared (IR),
and vapor phase reflow (VPR) processes. It does not apply to bulk solder reflow processes that immerse
the component bodies in molten solder (e.g., backside wave solder). Such processes are not allowed for
many SMDs and are not covered by the component qualifications standards used as a basis for this

documen

1t

322 T

local ambient heating, i.e., “hot air rework.”

323 T

temperaures. Such components are not at risk and do not require

3.24 Thi

e.g., hard-
heat abg
mount re

3.3 Rd
331 T
and veri

during 8

332 T

L1

nis standard also applies to moisture sensitive components that arere

ni s standard does not apply to components that are socketed

fied by JSTD-020
and after the PCB

NiS specific@

(o}

b solder,

face

auated

4 Appl

cable docu r{eﬁ\ \)

\}m}connectmg and Packaging Electronic Circuits (IPC) & J

4.1 EIAJ Dint
Industry

J-STD-020 Moist w Sensitivity Classification for Nonhermetic Solid State Surface Mount
Devices

4.2 Electronic Industries Afffance (ETA, JEDEC)

EIA-541 Packaging Material Standards for ESD Sensitive Items

EIA-583 Packaging Material Standards for Moisture Sensitive Items

ElA-625 Requirements for Handling Electrostatic Discharge Sensitive (ESD) Devices
JEP-113 Symbol and Labels for Moisture Sensitive Devices

JESD22-A113 Preconditioning of Nonhermetic Surface Mount Components Prior to Reliability

Testing
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4 Applicable documents (cont’d)
4.3 Department of Defense
MIL-B-131 Typel - Barrier Materials, Water vapor proof, Grease proof, Flexible, Heat sealable
MIL-B-81705 Type| - Barrier Materials Flexible. Electrostatic-free. Heat sealable
MIL-D-3464 Typell - Desiccant, Activated, Bagged, Packaging Use and Static Dehumidification
MIL-1-8835 Indicator, Humidity, Card, Chemically Impregnated
4.4 AnLerican Society for Testing and Materials (ASTM)
ASTM IF 1249-90 Standard Test Method for Water Vapor Transmission Ré ilm and

Sheeting Using a Modulated Infrared Sensor.
ASTM K 392-93  Standard Test Method for Flex Durability of Flexi
5 Termsand definitions
activedesiccant: Desiccant that is either frg ( i Cturer's
recommendations to renew desiccant to origi
bulk reflow: Reflow of multiple compone
convectfon/IR, convection, or vapor phase
carrier:
desiccant: An absor, i alue iataih i idity i i i ps for
dry-packi ' i ' i packed
in dustle
floor life: aftér removal from amoisture barrier bag and before the solder
reflow iye device to be exposed to a factory ambient not exceeding 30 °C
and 609

Humidity I ndiea H1C): A card on which a moisture sensitive chemical is printed such that it
will change color Je to pink when the indicated relative humidity is exceeded. Thisis packed
inside the moisture sensitive bag, along with the desiccant, to aid in determining the level of moigture to
which themoisture sensitive devices have been subjected. The humidity indicator card should comply

with MIC-T-8835.

Manufacturer's Exposure Time (MET): The maximum time after bake that the component
manufacturer requires to process components prior to bag seal. It also includes the maximum time
allowed at the distributor for having the bag open to split out smaller shipments.

Moisture Barrier Bag (MBB): A bag designed to restrict the transmission of water vapor and used to
pack moisture-sensitive devices. The MBB should meet or exceed MIL-B-81705 Type | requirements for
flexibility, electrostatic discharge protection, mechanical strength, and puncture resistance. The water
vapor transmission rate as measured using ASTM F 1249-90 is required to be £ 0.002 gm/100 in® in 24
hrs. at 40 °C after flex testing per condition “E” of ASTM F 392-93.
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5 Termsand definitions (cont’d)

shelf life: The minimum time that a dry-packed moisture sensitive device may be stored in an unopened
MBB, such that the required interior bag ambient humidity is maintained, based on the HIC reading.

solder reflow: The solder attachment processin which previously applied solder or solder pasteis
remelted to attach a component to the printed circuit board.

Water ‘IalJUI 1 |a||o||||.33|uu F\QLC (‘VAVI\VITR} I‘\ Illmlcul LIICPCIIIIW.UIIILy UI PIODLI\; IIIIII Ul TTIC a“lzaj

plastic f|lm material to moisture, an important rating for moisture barrier bags.

6 Dry packing \\ \)
RO Y%

6.1 Requirements

Dry packing requirements for the various moisture sensitivity level Tablel. Theleyelsare
determimed per J-STD-020 and/or per JESD22-A113 pl iapi ing. minimum all materials
used in Pry Packing should conform to EIA

Tablel —Dr

Dry Before

L evel Bag MBB Désiceant @D* L abel Caution L abel

1 Optional tio ptivnaly >Iot Required | Not Required if
classified at 220 °Q

<> Jk Q Required if classifipd

at 235°C
2 Optional Requivedh . Required Required Required
2a-] [ Required Required Required
6 Optional Required Required
* M tive Identification L abel
6.2 Dryi {sbefore being sealed in MBBs

6.2.1 Cpmponents classified at levels 2a through 5a must be dried (see clause 7.) prior to being sealed in

M BB Tha norunrl hnhmmn r~|r\l|nn annl mol Hg-must-ret nvr-oar*l I-hn I\/I l:T Iocc +ho h me al |n\nlor~| f
s. Fhepe Ag-at for

|||||||

distributors to open the bags and repack parts. If the supplier’s actual MET is more than the default 24
hours, then the actual time must be used. If the distributor practice isto repack the MBBs with active
desiccant, then this time does not need to be subtracted from the MET.

6.2.2 Suppliers may use the drying effect of normal in-line processes such as post mold cure, marking
cure, and burn-in to reduce the bake time. An equivalency evaluation is recommended to ensure that
high temperature processing maintains moisture weight gain to an acceptable level. The total weight gain
for the package at thetime it is sealed in the MBB must not exceed the moisture gain of that package
starting dry and then being exposed to 30 °C/60% RH for MET hours (less the time for distributors).
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6.2 Drying of components before being sealed in M BBs (cont’d)

6.2.3 If the allowabl e time between bake and bag is exceeded, the components must be redried per

clause 7

6.3 Dry pack

6.3.1 Description

Dry pack consists of desiccant material and a Humidity Indicator Card (HIC) sealgd wi ponents

inside afMoisture Barrier Bag (MBB). A representative dry pack configuratio 1.
Figurel—Typifal ubes

6.3.2 Materials

6.3.2.1 MoistureB

The moist IL-B-81075, TYPE | requirements for flexibility, ESD protection,

mechanical strength, & ~

Transmifssionk shall be £ 0.002 gm/100 in?in 24 hrs. at 40 °C after flex testing per

conditi E" AS )2-93. The WVTR is measured using ASTM F 1249-90.

6.3.2.2 Desiccant

The desiccant material shall meet MIL-D-3464, TY PE I1. Desiccant shall be dustless, noncorrosive, and
absorbent to amounts specified in the standard. The desiccant shall be packaged in moisture permeable
bags or pouches. The amount of desiccant used, per moisture barrier bag, shall be based on the bag
surface areaand WV TR in order to maintain an interior relative humidity in the MBB of lessthan 10% at

25°C.
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6.3.2 Materials (cont’d)

6.3.2.2 Desiccant (cont’d)

For comparison between various desiccant types, military specifications adopted the “UNIT” asthe basic
unit of measure of quantity for desiccant material. A UNIT of desiccant is defined as the amount that will
absorb a minimum of 2.85 g of water vapor at 20% RH and 25 °C. To meet the dry pack requirements of
this standard the amount of water vapor that a UNIT of desiccant can absorb at 10% RH and 25 °C must

be kno

The nun

where:

NOTE |
required

6.3.2.3

TheHIC

n
LD

sengitivity values o

NOTE 4

\s they beco

nber of UNITS required per bag may be determined by the following

U=(0304* M * WVTR* A)/D

Amount of desiccant in UNITS
Shelf life desired in months

noar o
=
=y
@
<
el
S
2
=

=8
o
=)
g
®
5
Q
=
Q.
=

shall compl'E:wit M . i Ni , ith

il abl

f materials such astrays, tubes, reels, etg’, are placed i Pag wi ing, additi i will be

it isxecommended that HIC color dots sensitivity values be 5%, 10% and 15%.

Indicator

Bake Units
if Pink

Change
Desiccant 8%
if Pink
Discard if Circles Overrun
Avoid Metal Contact
Figure 2 — Sample humidity indicator card
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6.3.3 Labels

6.3.3.1 Labelsrelevant to the dry pack process are the “Moisture-Sensitive Identification" (MSID) label
and the “Caution" label as specified in JEDEC JEP113 (see Figures 3 and 4 below). The MSID |abel
shall be affixed to the lowest level shipping container that contains the MBB. The “ Caution" label shall
be affixed to the outside surface of the MBB.

6.3.3.2 Level 6 parts not shipped in MBBs shall have both an MSID label and the appropriate “Caution”

Iabel arfi\,nnl tathaloavnct ool chinmiiiey At Ay
FACTUTOtNCTOVWWC STV SHTp Py COTr A 1T

6.3.3.3 Leve 1 partsclassified for 235 °C reflow shall have a“ Caution” label xuit ' reflow
temperdgure specified. The Caution label shall be affixed to the MBB (if uset) | vel
shipping container. Level 1 parts classified for 220 °C reflow do not requi ' slated [l abels.

el (Example)

LEVEL

AUNO

TIVE PEVICES
If Blank, see adjacent
bar code label

pag: 12 months at <40 °C and < 90%

7]
(3]
o
=]
=
=
=8
=
7]

°C

Y

hours of factory

If Blank, see adjacent bar code label

. Devices require bake, before mounting, if:
a) Humidity Indicator Card is > 10% when read at 23 + 5 °C
b) 3a or 3b not met.

5. If baking is required, devices may be baked for 48 hours at 125 + 5 °C

Note: If device containers cannot be subjected to high temperature
or shorter bake times are desired,
reference IPC/JEDEC J-STD-033 for bake procedure

Bag Seal Date:

If Blank, see adjacent bar code label
Note: Level and body temperature defined by IPC/JEDEC J-STD-020

Figure4 — Moisture-sensitive caution label (Example)

6.3.4 Shelf life

The calculated shelf life for dry packed components shall be a minimum of 12 months from the bag seal
date, when stored in a noncondensing atmospheric environment of < 40 °C/90% RH.
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7 Drying

Component drying options for various moisture sensitivity levels and ambient humidity exposures of
£ 60% RH are given in the following two tables. Drying per an allowable option resets the floor life clock.
If dried and sealed in an MBB with fresh desiccant, the shelf lifeisreset. Tables 2 and 3 give reference
conditions for drying components. Table 2 gives conditions for rebake of components at a user site after
the floor Irfe has expired or other conditions have occurred to mdrcate excess moisture exposure. Table 3

gives co

Table 2

Table

(User Bake: Floor lifeb

— Reference conditionsfor drying componentsthat wer e exposed
ins counting at time = 0 af

B

Package Bake @ 125 °C Bake

Thickness | Level 49°C£ 5% RH
£1.4mm 2a 4h. 5 days\

3 7h. <

4 9h. 13

5 10 H. Taday

Sa AR /(7 A_ 49days
£20mm 8. KQ
£40m

N

3— Defaul% ior to dry pack that were exposed to conditions £ §
Supplier Bake: “MET” = 24hrs)
Bake @ 125°C | Bake @ 150 °C
|ck Level
4 mim 2a 8h. 4n.
3 16 h. 8h.
4 21 h. 10 h.
5 24 h. 12 h.
5a 28 h. 14 h.
£2.0mm 2a 23 h. 11 h.
3 43 h. 21 h.
4 48 h. 24 h.
5 48 h. 24 h.
5a 48 h. 24 h.
£4.0mm 2a 48 h. 24 h.
3 48 h. 24 h.
4 48 h. 24 h.
5 48 h. 24 h.
5a 48 h. 24 h.

% RH

0% RH
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7 Drying (cont’d)
7.1 Post exposureto factory ambient
7.1.1 Any duration exposure

Moisture sensitive components which have been exposed only to factory ambient conditions of

£ 60% RH for any length of time may be adequately dried by high or low temperature baking according

t Tabl Lol 3 Lol H + ofl 2QFf 2l H H ol ]
O < TUI' TCTUART UITUT TUTTITUVY Ul O TUN Ul yTTiy privr to ury: Jaci.

7.1.2 Short duration exposure

Previously dry components, which have been exposed only to factory ambi®
30 °C/60% RH for less than 8 hours may be adequately dried by roo

minimu]n
the floof life clock. The following options are available for roo
7.1.2.1 Dry packed

Components may be dry packed, or re-seal ed\
active desiccant. If total exposureis kept |e

7.1.2.2 Pry box

Comporents may be placed ix
Nitrogen or dry air may be

7.2 Ger
721 H

Unless gtherwisg \ anufacturer, components shipped in high temperature carriers
(e.g., hig (Ray/s \bebaked in the carriers at 125 °C.

722 L

Components shippedin Jow temperature carriers (e.g., tubes, low temperature trays, tape and reel

peding

reset

with

not be bpked in the carriers at any temperature higher than 40 °C. If ahigher bake temperatureis

QIMNMPONen NLISL De removed QM (Ne 1o0W 1emperd 2 Cd = Q1N Mg dl e Cd

baked, and returned to the low temperature carriers.
NOTE 1 Manual handling may increase the risk of mechanical and/or ESD damage.

NOTE 2 If components are placed in dry bags with unbaked carriers, refer to 6.3.2.2.

7.2.3 Paper and plastic container items

Paper and plastic container items such as cardboard boxes, bubble pack, plastic wrap, etc., shall be
removed from around the carriers prior to baking. Rubber bands around tubes and plastic tray ties must

also be removed prior to high temperature (125 °C) bake.
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7.2 General considerationsfor baking (cont’d)
7.2.4 Bakeout times
Bakeout times start when all components reach the specified temperature.

7.2.5 ESD protection

Proper ESB-handhngprecadtions-shodta-be-observedperEHA-625—Fhtstsparticutarty-eritiea+
compongents are manually handled by vacuum pencils under low humidity conditig
environiment, after baking, etc.

7.2.6 Rpuseof carriers
The appropriate materials specification should be consulted before xeus
7.2.7 Splderability limitations

7.2.7.1 Oxidation risk

Baking ‘ A y an result
in solde V. temperature-and time for baking componer)ts are
thereforg limited by solderability considerations. 8SS6 wise indi i bake
cycleis L ould
be consuilted.

7.2.7.2 Carrier outgass

Care should be tak
any sign

occur to

8 Use

Upon o not be

used wi

8.1 Incpming bag inspection

8.1.1 Upon receipt

Dry packed components should be inspected for a bag seal date located on the caution or bar code label.
The bags should be inspected to verify there are no holes, gouges, tears, punctures or openings of any
kind that would expose either the contents or an inner layer of amultilayer bag. If openings are found,
the humidity indicator card (HIC) should be read to determine the proper recovery action.
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8.1 Incoming bag inspection (cont’d)
8.1.2 Component inspection

Intact bags may be opened for component inspection by cutting at the top of the bag near the seal. If the
bags are opened under factory ambient conditions for less than 8 hours, resealing with active desiccant,
or placing componentsin adry atmosphere cabinet, for at least 5X the exposure time isrequired to redry
the components. See 7.1.2.

8.2 Flopr life

Theflogr life of SMDs per Table 4 will be modified by environmental condk ©/60% RH.
Refer to clause 9 to determine maximum allowable time before rebake wo partial 1ots
are used, the remaining components must be resealed or placed in adry b nithin 1L hour of
bag opening. If 1 hour exposure is exceeded, refer to 7.1.

Table 4 — Moisture classificationtéevehal

Level Floor Life (out of bag) at fac
30 °C/60% RH or asstat

1 Unlimited at£\30 Q/S\s?%\H (> 7

2 1year

2a 4 weeks

3 168hours ([  ~_

4 A2hours. \ N\ X

5 48holirs 7 \\/

24 hourg .

N
6 ato \al\eg?ore use. After bake, must be
(x relowed within'thetime limit specified on the |abel

8.3 Safestorage
Safe stofage sy Sent i idi iti ife clock
remainsjat zeo. ' baare

listed bl o®

8.3.1 Dry pack

Dry packed eomponentsin intact MBBs, stored per 6.3.4, shall have a calculated shelf life of at lgast 12
months frorm the bag Seat date SowTT Or the Cantion or bar code fabef-

8.3.2 Dry atmospher e cabinet

L oose components may be placed in a dry atmosphere cabinet, capable of maintaining 25 + 5 °C and less
than 10% RH. Nitrogen or dry air may be used.

8.4 Reflow

Reflow includes bulk reflow and single component attach/removal for rework.
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