Ciprc

JEDEC

Supersedes:

IPC/JEDEC J-STD-020D. . -
March 2008

IPC/JEDEC 4 ST-020D -
August 2007

IPC/JEDE J-STD-020C -
JUl" 200~

IFC/JELEC J-STD-020B -
luly 2002

'PC/JEDEC J-STD-020A -
April 1999

J-STD-020 - October 1996

JEDEC JESD22-A112

IPC-SM-786A - January 1995

IPC-SM-786 - December 1990

IPC/JEDEC J-STD-020E

Moisture/Reflow
Sensitivity Classification
for Nonhermetic Surface
Mount Devices

A joint standard develnoe ! by the IPC Plastic Chip Carrier Cracking Task
Group (B-10a) and 1.:e v=DEC JC-14.1 Committee on Reliability Test
Methods for Packaged Devices

Users of this standard are encouraged to participate in the
development of future revisions.

Contact:

JEDEC IPC

Solid State Technology Association 3000 Lakeside Drive, Suite 309S
3103 North 10th Street, Suite 240-S Bannockburn, Illinois

Arlington, VA 22201-2107 60015-1249

Tel 703 907.0026 Tel 847 615.7100

Fax 703 907.7501 Fax 847 615.7105


https://www.stdhive.com/standards/ipc-j-std-020e2015-pdf/

January 2015

IPC/JEDEC J-STD-020E

Table of Contents

1 PURPOSE........cciiiiiiiccceec e
1.1 SCOPE -ttt
1.2 Background .........ccocoeviiiiiiiiiinii e
1.3 Terms and Definitions...........cccevveeveneenicncnncnnen.
1.3.1  Accelerated Equivalent Soak........c.ccccceeevenurncenne.
1.3.2  *AcouStic MICIOSCOPE ...eouveeveeriririeeiieniieeieeieeane
1.3.3  *Area Array Package.......ccccooevvieviniininiincncnnnn,
1.3.4  *Classification Temperature (T,)....c.cceceeevverurrcnee.
1.3.5 Crack cocecenceicnieiciicieccecccceeceee e
1.3.6  *Damage ReSponse........ccccecerervenerienieneeniencene.
1.3.7  Dead-Bug (Orientation) ...........cceeeeeverueeeerueeeene.
1.3.8  Delamination.........coceeceevereenenienenienieneeieeeene.
1.3.9  Downbond Area.......ccccoocereenerienenieienieeeeene
1.3.10  FIoOr Life ...covuiiiiiiiiiiiiiiieeieiceeeeeeeeeee
1.3.11 Full Body Hot Air Rework..........cccccevverieenennen.
1.3.12  Live-Bug (Orientation) ..........ccccevereerueneenueneenne.
1.3.13 Manufacturer’s Exposure Time (MET)...............
1.3.14 Moisture/Reflow Sensitivity Classification.........
1.3.15 Moisture Sensitivity Level (MSL) .....cc.cccceeeeneen.
1.3.16 *Package Thickness..........cceeceevvervieeneeniennieeieennn
1.3.17 *Peak Package Body Temperature (T},)........c.......
1.3.18 Reclassification ..........ccccceeveeveeienerienieeieeeeene.
1.3.18 #S0aK..cueoiiiiiiiiieicieeecce e
1.3.19  Wire-Bond Surface .........ccccevevvenencncctii
2 APPLICABLE DOCUMENTS ...t el
2.1 JEDEC ..o s
2.2 IPC e e
2.3 Joint Industry Standards .. .. ...ccoooiniiniininnnn.
3 APPARATUS ..ottt
3.1 Temperature Hi nidiv 7 Chambers .........cccveeeenee
32 Solder Reflow Equ.oment .......cccceeinieninennnene
3.2.1  Full.Coiectivn (Preferred).......ccccceevevveerneeennnnnn.
322 INfrarel ...
33 O BMIS ettt
34 IV2T TOSCOPES cuvveenvrenurerureenieesieesteesseeseesseesseesneens
3.t Optical MICTOSCOPL.....veveeneeieeiieieriieieeiieieeieenes
3.52 7 Acoustic MICTOSCOPE ......eeuveueeveriinienienieiereeneneen.
25 CrOSS-SECHIONING ...vvvevvieniierireeiieeniie e eteenireneenane
3.6 Electrical Test.....cccoeceevirienenieienieeieieeeeecene.
3.7 Weighing Apparatus (Optional)..........ccceeveeeeeee.
3.8 Beaded Thermocouple Temperature

MeEaSUremMENt .......vvvvvviiiiieieiiieie e

4 CLASSIFICATION/RECLASSIFICATION.................... 4
4.1 Classification Temperatures (T.) ....c..cccceevverennnnne 4
4.2 Compatibility with Pb-Free Assembly

REWOIK c..viiiieiieciieeee et N
4.3 Reclassification ..........ccecevveeienievicneeniencenen e S
5 PROCEDURE ........cc.ocooiiniiiiniiieneeeeeece e 0
5.1 Sample Requirements ................oeeeeenenis e 6
5.1.1 Reclassification (Qualified Pacn2ge  vithout

Additional Reliability Testing)......o...cccceeveenneenne 6
5.1.2  Classification/Reclassifiativn an. Rework ........ 6
5.2 Initial Electrical Test.........oueevvveerieenienreeieeeeene 6
5.3 Initial InSPection ......c..ccooeevienieiiieinienieeeeeee 6
54 BaKe..o.ioiiiiictee i e 6
5.5 MOIStUIe SOCK . oies e it 6
5.6 Reflov e 7
5.7 Final Extcnal Visual ..o, 9
5.8 Sir al Electrical Test.....ooovevieiiieieeiiecieeieeeee 9
5.9 Finol Acoustic MiCTOSCOPY ..vvevvverveerveenireerieenieenns 9
6 CRITERIA . 9
6. Failure Criteria after Reflow Simulation ............ 9
62 Criteria Requiring Further Evaluation ................ 9
6.2.1  Delamination........cccccoceevereeienercienieeieneeeenennen 9
6.2.3  Moisture Induced Body Warpage during

Board Assembly of Substrate Based

Packages (e.g. BGA, LGA, €tC.)..ccccocvvvveenennnn. 10
6.2.4  Bare Die with Polymer Layers...........ccccccuenee.e. 10
6.2.5  Non-IC Packages ........ccccceereevinencieneniciinne 10
6.3 Failure Verification..........ccccceceecveveeviincnncnennns 10
7 MOISTURE/REFLOW SENSITIVITY

CLASSIFICATION .....ccooviiiiiiiininieneneeeereeeceeene 10

8 OPTIONAL WEIGHT GAIN/LOSS ANALYSIS ........ 11
8.1 Weight Gain ......coocveveiienieniiiiieicecceeeeeee 11
8.2 Absorption CUIVe ......cccoeevevieeienenienieneeeennne 11
8.2.1 Read Points .......coocvieeiiiiieeeieeeee e 11
8.2.2  Dry Weight....ocooooiiiiiiiieiieiecieeeee e 11
8.2.3  Moisture S0ak .......ccoecveririeniiiienienieeneeeee 11
8.2.4  ReadOULS.......cceeeiierieciieeieeciie e 11
8.3 Desorption CUrVe .....c..ceeveeeeenenierieieieeeceeene 12
8.3.1  Read POINtS ....cccveevieiiieieciieceeeeeee e 12
8.3.2  BaKiNg ..cooooveieiieieieeieieeeee e 12
8.3.3  ReadOULS.....ccceeviieiieiiieieeieecee et 12
9 ADDITIONS AND EXCEPTIONS ..........cccoccvvieirnne 12



https://www.stdhive.com/standards/ipc-j-std-020e2015-pdf/

IPC/JEDEC J-STD-020E

January 2015

ANNEX A

ANNEX B

Figure 5-1

Table 4-1

Table 4-2

Table 5-1
Table 5-2
Table B-1

Figures

Classification Profile (Not to scale).........c.cccuee

Tables

SnPb Eutectic Process — Classification

Temperatures (Tg) .ooooeereeiieiieieeeee e

Pb-Free Process — Classification

Temperatures (Tg) «ovveereeerreenieenieeeeee e
Moisture Sensitivity Levels..............ccccooiinnn
Classification Profiles ...........ccocoeiiiiinniieniiene

Major Changes from Revision D to
Revision E ..o

Vi


https://www.stdhive.com/standards/ipc-j-std-020e2015-pdf/

January 2015 IPC/JEDEC J-STD-020E

Moisture/Reflow Sensitivity Classification
for Nonhermetic Surface Mount Devices

1 PURPOSE

The purpose of this standard is to identify the classification level of nonhermetic surface mount devices (SMDs) that are
sensitive to moisture-induced stress so that they can be properly packaged, stored, and handled to avoid damage during
assembly solder reflow attachment and/or repair operations.

This standard may be used to determine what classification level should be used for Surface Mount Device (SMD) pu- rage
qualification. Passing the criteria in this test method is not sufficient by itself to provide assurance of loro-te.m reliability.
MSL (moisture sensitivity level) ratings generated by this document are utilized to determine the soak cond'itio.'s for pre-
conditioning as per JESD22-A113.

Note: A related document, J-STD-075 (Classification of Non-IC Electronic Components for Assemt’v Processes) identifies
and includes PSL (process sensitive level) classification requirements for non-ICs (non-integrate circuiis) in addition to ref-
erencing MSL (moisture sensitivity level) classification requirements from this document. Same ICs may be process sensi-
tive. Please refer to J-STD-075 for potential future PSL classification requirements for ICs

1.1 Scope This classification procedure applies to all nonhermetic SMDs in packages which, because of absorbed mois-
ture, could be sensitive to damage during solder reflow. The term SMD as used in thi. document means plastic encapsulated
surface mount packages and other packages made with moisture-permeablc me terials. The categories are intended to be used
by SMD producers to inform users (board assembly operations) of the level ¢ muoisture sensitivity of their product devices,
and by board assembly operations to ensure that proper handling p ecauvsions are applied to moisture/reflow sensitive
devices. If no major changes have been made to a previously qu-lificd Si.7D package, this method may be used for reclas-
sification according to 4.3.

This standard cannot address all of the possible component, bo.+d @ ssembly and product design combinations. However, the
standard does provide a test method and criteria for commonly used technologies. Where uncommon or specialized compo-
nents or technologies are necessary, the development thoul? include customer/manufacturer involvement and the criteria
should include an agreed definition of product accepiane:

SMD packages classified to a given moisture sersitivity level by using procedures or criteria defined within any previous
version of J-STD-020, JESD22-A112 (resci>dec.or IPC-SM-786 (rescinded) do not need to be reclassified to the current
revision unless a change in classification .=vei or a higher peak classification temperature is desired. Annex B provides an
overview of major changes from Revisiv..) to Revision E of this document.

Note: If the procedures in this cloc mew.t are used on packaged devices that are not included in this specification’s scope,
the failure criteria for such pack.ees must be agreed upon by the device supplier and their end user.

1.2 Background The vapc pressure of moisture inside a nonhermetic package increases greatly when the package is
exposed to the high te.~oerature of solder reflow. Under certain conditions, this pressure can cause internal delamination of
the packaging mate.‘als rrom the die and/or lead-frame/substrate, internal cracks that do not extend to the outside of the
package, bond dan age, wire necking, bond lifting, die lifting, thin film cracking, or cratering beneath the bonds. In the most
severe case, ‘he stress can result in external package cracks. This is commonly referred to as the “popcorn” phenomenon
becau.> thor ternal stress causes the package to bulge and then crack with an audible “pop.” SMDs are more susceptible
to t. ‘s pr>blen than through-hole parts because they are exposed to higher temperatures during reflow soldering. The rea-
son fou this is that the soldering operation must occur on the same side of the board as the SMD device. For through-hole
levicos, the soldering operation occurs under the board that shields the devices from the hot solder.

1.3 Terms and Definitions Other than the following, the definitions of terms used in this standard are in accordance with
IPC-T-50. Terms marked with an asterisk (*) are direct excerpts of IPC-T-50 and are reprinted here for convenience.

1.3.1 Accelerated Equivalent Soak A soak at a higher temperature for a shorter time (compared to the standard soak), to
provide roughly the same amount of moisture absorption. See also “Soak.”
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