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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MOISTURE/REFLOW SENSITIVITY CLASSIFICATION
FOR NONHERMETIC SOLID STATE SURFACE MOUNT DEVICES

FOREWORD

A PAS is a technical specification not fulfilling the requirements for a standa;@l but made availa

ble to the

public and established in an organization operating under given procedures.

IEC-PAS| 62190 was submitted by JEDEC and has been processed by IEC te iconductor

devices.

The text of this PAS is based on the
following document:
Draft PAS - K S ]Repo\l\gn W
47/1475/PAS, /\\ > / (4>\1151:%VD
N

Followin gtigate the

possibilit

An IEC-PAS licence of copyrjg EC and is

recorded at the Central Office

1) The IEC (Intern mprising all
nationjal electrotechni hational co-
operation on all queshi in addition
to oth ommittees;
any IH ¢ he subject dealt Wlth may participate in this preparatory work. International,
gover tal‘organizations liaising with the IEC also participate in this preparatign. The IEC
collab ith\ theN|nternational Organization for Standardization (ISO) in accordance with| conditions
determipe etweew’the two organizations

2) The f agregments of the IEC on technical matters express, as nearly as possible, an international
conse) R relevant subjects since each technical committee has representation from all interested
Natio

3) The dpcuments prodseced have the form of recommendations for international use and are published in the form of
standards, techhical specifications, technical reports or guides and they are accepted by the National Committees in
that sense.

4) In order to'‘promote international unification, IEC National Committees undertake to apply IEC Internationa] Standards
transgarettly to the maximum extent possible in their national and regional standards. Any divergence Hetween the
IEC S ﬂlldﬂ.ld GII\’:Il thC LUIIUD}JUIId;IIH IIClt;UIICl: UT ICE’;UIIG: Dtalldald oha“ bC L:Cﬂ.l:y ;Ild;l‘atcd ;II thc :ﬂttcl.

5)

6)

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.

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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MOISTURE/REFLOW SENSITIVITY CLASSIFICATION FOR NONHERMETIC

SOLID STATE SURFACE MOUNT DEVICES

(From JEDEC Board Ballot JCB-98-104, formulated under the cognizance of the IPC Plastic Chip
Carrier Cracking Task Group, B-10a, and the JEDEC JC-14.1 Subcommittee on Reliability Test Methods
for Packaged Devices.)

1 Purpose

The pur
Mount [
packags
solder rg

This stal
qualifics

If anini
improve

No com

iflow attachment and/or repair operation.

ndard may be used to determine what classificati
htion.

ity

or
nnot be

VI-786

or J-STID-020 may be recl stress
testing, £.g., JESD22-A 3
Passing fthe rejec @ pot sufficient by itself to provide assurance of long term
reliability.

2 Scopé

Theclags applies to all nonhermetic solid state Surface Mount Devices (SMDs) in
packages which~hecause of absorbed moisture, could be sensitive to damage during solder reflow. The
term SMD as useddmttiis document means plastic encapsul ated packages and other packages made with
moi sturé-permeable materials. The categories are intended to be used by SMD producers to inforim users
(board gssembly operations) of the level of moisture sensitivity of product devices, and by board
assemblly.operations to ensure that proper handling precautions are applied to moisture/reflow sensitive
devices.

NOTE The proceduresin this document may be used on packaged devices not included in the scope. The failure
criteriafor such packages must be agreed upon by the device supplier and the end user.
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3 Background

The vapor pressure of moisture inside a plastic package increases rapidly when the package is exposed to
the high temperature of solder reflow. Under certain conditions, this pressure can cause internal
delamination of the plastic from the die and/or leadframe, internal cracks that do not extend to the outside
of the package, bond damage, wire necking, bond lifting, die lifting, thin film cracking, or cratering

isthat t
hole dey

outside

4 Appl

EIA 629
IPC-TM
IPC-SM
JEP113
JESD 47
JESD22-A112
JESD?22

J-STD-(

5 Apparatus D

5.1 Tempenature humidity chambers

M oisture chamber(s), capable of operating af 85 °C/85% RH, 85 °C/60% RH, 60 °C/60% RH, and
30 °C/60% RH. Within the chamber working area, temperature tolerance must be + 2 °C and the RH
tolerance must be + 3% RH.
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5 Apparatus (cont’d)

5.2 Solder reflow equipment

(@) (Preferred) - 100% Convection reflow system capable of maintaining the reflow profiles required
by this standard.

(©)

requi
direg

NOTE T
than bo

When th
considerg

5.3 Ove

Bake ov

5.4 Mig

5.5 Crqg

(b) VPR chamber capable of operatl ng from 215-219 °C and/or 235 +5/ 0°¢

e are correlation problems between
bd as the standard.

NS

I OSCOpEs

Optical M@

SS sectioning

approprl ate fluids.

les
i not

(rather
nIR.
shal | be

lence of
ion must

Micro-9

BCtioning Equi pment as recommended per |PC-TM-650 Methods 2.1.1, 2.1.1.2 or other

applicable document.

5.6 Electrical test

Electrical test equipment capable of performing dc and functional tests.
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5 Apparatus (cont’d)
5.7 Weighing appar atus (Optional)
Weighing apparatus capabl e of weighing the package to aresolution of 1 microgram. This apparatus

must be maintained in a draft-free environment, such as a cabinet. It isused to obtain absorption and
desorption data on the devices under test (see Section 10).

6 Clasdfication/Reclassifaction

Refer tg 6.

Enginesri o) han
225°C i ey Therefore technical and/or
business i 3 3 ifi

However, ckages,
these s e where
data hav

Note 1 tturer.
Asaresy

temperat

Note 2 ed as

6.1 Red

In order
devices
dimensi@

esults from a given SMD package may be accepted to cover all pther
mold compound, fab technology, and same or smaller die pad

The follpwi es could affect the moisture sensitivity of a device and may require reclassification:

Die attach material/process
Number of pins

Mald compound material/process
Diepad-areaand shape

Body size

Passivation/die coating

L eadframe and/or heat spreader design/material/finish
Die size/thickness

Fab process

I nterconnect

Lead lock tape
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6 Classification/Reclassifaction (cont’d)

6.1 Reclassification (cont’d)

Table 1 — Package Reflow Conditions

Pkg. Thickness?® 2.5 mm

and all BGAs

Pkg. Thickness< 2.5 mm

and Pkg. Volume3 350 mm?®

Package Thickness< 2.5 mm
and Pkg. Volume < 350 mm?®

Convection 220 +5/-0 °C

Conveetion 235%5/-0 °C

VPR 215-219 °C

PR 236 +5(-0°°C

IR/Convection onvecti

220 +5/-0 °C /N \2 WQW
Note 1 ntegral
heatsink
Note 2 ] ume.
Smaller, ased
reflow processes. Use of 100 % convection S,
However], [
Note 3 nted on
boards wj supplier.
7 Procg
The recq at the lowest moisture sensitivity level the evaluation
packagg i on knowledge of other similar evaluation packages).
7.1 San
711 R fied package without additional reliability testing)
For a gyalifi ok being reclassified without additional reliability testing select a minimum sample
of 22 unjitsfor each moisture sensitivity level to betested. A minimum of two nonconsecutive asgembly
lots mugt be inclueed in the sample with each lot having approximately the same representation. [Sample
units shall have completed all manufacturing processing required prior to shipment. Sample groups may
be run cpngurrently on one or more moisture sensitivity levels.

7.1.2 Classification/Reclassification (additional qualification/reliability testing is planned)

Select aminimum sample of 11 units for each moisture sensitivity level to be tested. A minimum of two
nonconsecutive assembly lots must be included in the sample with each ot having approximately the
same representation. Sample units shall have completed all manufacturing processes required prior to
shipment. Sample groups may be run concurrently on one or more moisture sensitivity levels. Testing
must be continued until a passing level isfound.


https://iecnorm.com/api/?name=2b6f5d99d30e56a8a73cf39104ae6875

Copyright © 1999, JEDEC; 2000, IEC

Joint IPC/JEDEC Standard J-STD-020A
Page 6

7 Procedure (cont’d)

7.2 Electrical test

Test appropriate electrical parameters, e.g., data sheet values, in house specifications, etc. Replace any

devicesthat fail to meet tested parameters.

7.3 Initial inspection

Perform an external visual and acoustic microscope examination to establjs
cracking/delamination criteriain 8.2.1.

7.4 Bale

Bake the¢ sample for 24 hours minimum at 125 +5/-0 °C. ' i ed to remove moistur
the packiage so that it will be "dry."

Note Tihis time/temperature may be modifi
shows that a different condition is require
for 85 °C /85% RH. See 10.3,

e particular device under te

7.5 Molsture soak

b from

St

package when starting in the wet condition

Place dg . s that the package bodies do not touch or overlap each

other.
should 4

Darts
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7 Procedure (cont’d)
7.5 Moisture soak (cont’d)
Table2 — Moisture Sensitivity levels
SOAK REQUIREMENTS
LEVEL FLOOR LIFE Standard Accelerated Equivalent *
TIME conpimions | M™E | conpimions | BN conpiTions
1 Unlimited £30 °C/85% RH 168 85 °C/85% BH\ &
2 1year £30 °C/60% RH 168 | 85°C/60%RH >
2a 4 weeks £30°C/60%RH [ 696° | 30°CI60%REN |\ 128 | 60°C/60% RH
3 168 hours £30 °C/60% RH 192 | 30°€[60%RH | 40"\ 60 °C/60b6 RH
4 72 hours £30 °C/60% RH 96" | 30C/60%RA 1\ 20 | 60°C/6006 RH
5 48 hours £30 °C/60% RH 72° / 305€<6\O%\RH 15 60 °C/60% RH
5a 24 hours £30 °C/60% RH 48 [( o°cibereRR] 10 | 60°C/60% RH
6 TimeonLabel | £30°C/60%RH | ATO 30@60% H
(TOL)
N O
Note1l To usethe“Accelerated Equivalent” relation of damage response, including
electrical|, after soak and reflow must be establish " soak requirements. Accelerated sogk times
may vary due to material properfies, i.e, ant, etc
Note2 $tandard soak timeNyhichi es-a defa r semiconductor Manufacturer's Exposure Tinpe
(MET) bgtween bake and MUK gallowed out of the bag at the distributor's facility, of 24 hours.
If the ag time may be reduced. For soak conditions of 30 {C/60%

MET

RH the hour the MET isless than 24 hours. For soak condifions of
60 °C/6 py 1 h. for each 5 hours the MET isless than 24 hours.

If the ag 4 hours the soak time must be increased. If soak conditions are

30 °C/6b isincreased 1 h. for each hour that the actual MET exceeds 24 hours. |f
soak condi 2% RH, the soak timeisincreased 1 h. for each 5 hours that the actual
exceeds

7.6 Reflow

Not soopefthan fifteen (15) minutes and not longer than four (4) hours after removal from the

temper

urethumidity chambersubject thesamptetothree(S)cyctesof theappropriatereftow

conditions as defined in Table 3.
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7 Procedure (cont’d)
7.6 Reflow (cont’d)

Table 3— Classification Reflow Profiles

Convection or VPR

I R/Convection
Average ramp-up rate (183 °C to Peak) | 3 °C/second max. 10 c(f:/s&vend max.
Preheaf femperaiure 125(x25) °C T20 Seconds max. NN

Tempefature maintained above 183 °C | 60-150 seconds

Timewithin 5 °C of actua peak 10-20 seconds 6 on
tempergture <\

Peak tenperature range 220 +5/-0 °C or 235 +5-0°CN. 215-249 °C or 235 +5/-0 °C
Ramp-glown rate 6 °C /second max—._ \ \Oﬁghﬁcond max.
Time 25 °C to peak temperature 6 minutes max.

Note All temperatures refer to top side of the pa e o3 s 5 shall be
allowed { i

7.7 External visual

Examing the devices using
7.8 Elegtrical test
Perform

1S, etc.

Perform scope analysison all devices.
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8 Criteria

8.1 Fai

lurecriteria

If one or more devicesin the test sample fail, the package shall be considered to have failed the tested

level.

A devicels considered afailureif it exhibits any of the following: (\

(@
(b)
(©)
(d)

(€)
(f)

eye.

Note 1

Note 2

f internal cracks a
good using polish

Fxternal crack visible using 40X optical microscope

Electrical dc and/or functional failure

Internal crack extending from any lead finger tolany(other in eafure (lead finger, chip, die
attach paddle)

nternal crack extending more tha I distapice from any internal featurgto the
outdide of the package

Changes in package body flal 3 hked
erified

mples.

Note 3 ments of 8.1, and there is no evidence of delamination or cracks ¢pbserved
by acousti the component is considered to pass that level of moisture sensitivity.

8.2 Cri

To evalliate thei ctyof delamination on device reliability, the semiconductor manufacturer may either

meet the delamination change requirements shown in 8.2.1 or perform reliability assessment using

JESD22-A113.and JESD47 or the semiconductor manufacturer's in-house procedures. The relialility

assessm

PNt may consist of stress testing, historical generic dataanalysis, etc. Annex A shows thglogic
flow didgram for the implementation of these criteria.

If the components pass electrical tests and there is delamination on the back side of the die paddle, heat
spreader, die back side (lead on chip only) but there is no evidence of cracking, or other delamination,
and still meet specified dimensional criteria, the components are considered to pass that level of moisture

sensitivi

ty.
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8 Criteria (cont’d)
8.2 Criteriarequiring further evaluation (cont’d)
8.2.1 Delamination

Thefollowing delami nation changes are measured from premoisture soak to post reflow. A measurable

percent (2

criterior, 0f 10 %.

Per

(@
(b)

areg

(© inati 6 i pridging any metallic featyres that are
desi ' S cdustic mi

(d)

enh

(€)

incl

Ball

(@
(b)
(©)

intefface for cavity,and overmolded packages

(d) [No measurable delamination change along the solder mask/laminate resin interface

(e) Ne'measurable delamination change within the laminate

(f) No measurable delamination/cracking change through the die attach region

(9) No measurable delamination/cracking change between underfill resin and chip or underfill resin
and substrate/solder mask.

(h) No surface-breaking feature delaminated over its entire length. A surface-breaking feature
includes lead fingers, laminate, laminate metallization, PTH, heat slugs, etc.
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8 Criteria (cont’d)

8.2 Criteriarequiring further evaluation (cont’d)

821D

elamination (cont’d)

Note On BGAs, the C-mode acoustic image is not easy to interpret. Through transmission acoustic imaging is
recommended because it is easier to interpret and more reliable. If it is necessary to verim determi

what lev

ne at

8.3 Fai

All failyres should be analyzed to confirm that the failure mechanism s

sensitivi

meets the tested level of moisture sensitivity.

in the package the cracking/delamination is occurring, cross-sectional analvsl‘ should se used

ureverification

ty. If there are no reflow moisture-sensitive-induced fa

If the ad : .1, the componentg shall
be tested to the next level of m0|sturesen itivi S ity assessment using
JESD22 howse procedures.
9 Moisture/reflow sensitivi}xclasxifica{\'kon (\ \)
NI
(a) If adevicepa ssify natymoisture sensitive and does not require dry pack.
(b) [If adevi ' i Sitive
and|must be dry.pae
ack will
its
it either
bake

. See
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10 Optional weight gain/loss analysis

10.1 Weight gain

Weight gain analysis (absorption) can be very valuable in determining estimated floor life (the time from
removal of adevice from dry pack until it absorbs sufficient moisture to be at risk during reflow
soldering). Weight loss analysis (desorption) is valuable in determining the Wui red to remove
excess moisture from a device so that it will no longer be at risk during reflo X Idering. _Weigh
gain/losgis calculated using an average for the entire sample. It isrecommehded tatten (10) deyices be
used in the sample.

Final weight gain = (wet weight - dry weight)/dry weight.
Final weight loss = (wet weight - dry weight)/wet weight.
Interim weight gain = (present weight - dry weight)/dry weigh
Interim weight loss = (wet weight - present weight)/wet weight

"Wet" is relative and means the package i
conditions.

"Dry" ig specific and means no additional pioistureca
10.2 Absorption curve
10.2.1 Read points

The X-axis (ti me@
readings, points shodld

dlope. I

ed'for plotting the absorption curve. For the early
hours or less) because the curve will have a steep initial
ther (10 days or more) as the curve becomes asymptotic. The
Y-axis ( " and increase to the saturated weight gain. Most devices will
reach sg 0,0.4% when stored at 85 °C/85% RH. Use the formulain 10.1
Devicegshall & sk rogmeanabdient between removal from the oven or chamber and weighing and

10.2.2 1

The dry|weight of-the sample should be determined first. Bake the sample for 48 hours minimumn at

125 +5/10 °C to'ensure that the devices are dry. Within one (1) hour after removal from the oven|weigh
the devigesiusing the optional equipment in 5.7 and determine an average dry weight per 10.1. For small
SMDs (lessthan 1.5 mm total height), devices should be weighed within thirty (30) minutes after
removal from oven.

10.2.3 Moisture soak

Within one (1) hour after weighing, place the devicesin aclean, dry, shallow container so that the
package bodies do not touch each other. Place the devices in the desired temperature/humidity condition
for the desired length of time.
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