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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRECONDITIONING OF NONHERMETIC SURFACE MOUNT DEVICES

PRIOR TO RELIABILITY TESTING

FOREWORD

A PAS i§ a technical specification not fulfilling the requirements for a standard, ade availd
public and established in an organization operating under given procedures.

IEC-PAS| 62182 was submitted by JEDEC and has been processed by IEC techpc en
devices.

The text of this PAS is based on the
following document:
Draft PAS / /&apo}l\on ing >
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r to promote international unification, IFC National Committees undertake to apply IEC International

Standards

transparently to the maximum extent possible in their national and regional standards. Any divergence between the

IEC S

tandard and the corresponding national or regional standard shall be clearly indicated in the latter.

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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NOTICE

EIA/JEDEC standards and publications contain materia that has been prepared, reviewed, and
approved through the JEDEC Board of Directors level and subsequently reviewed and approved
by the EIA General Counsel.
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TEST METHOD A113-B

PRECONDITIONING OF NONHERMETIC SURFACE MOUNT DEVICES
PRIOR TO RELIABILITY TESTING

(From JEDEC Board Ballot JCB-98-101, under the cognizance of the JC-14.1 Committee on
Reliability Test Methods for Packaged Devices.)

1 Purpose

This Test Method establishes an industry standard preconditioning iggolid
state SIY1Ds (surface mount devices) that is representative of a tygicakindus i der
reflow pperation. These SMDs should be subjected to the appropriate pres i Lience
of this document by the semiconductor manufacturer prior o bei ng subii ip-

house reliability testing (qualification and reliability ability

(whichmight be impacted by solder reflow).

NOJT'E — Correlation of moisture-}
JEYD22- A113) and actual reflow co rature
megsurement by both the semiconduic ufacture fore, it
is recommended that the top of package 3 [ itive SMD

during assembly be m ich the
conpponents are evalu

2 Appi

Thisteq

Moisture cham ' , , D%
RH. Within'the charber working area, temperature tolerance must be £2 °C and the RH
tolerangemust be 3% RH. A chamber with 60 °C/60% RH capability is optional for
accelerated soak conditions (See J-STD-020).
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2.2 Solder reflow equipment

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

(b) VPR (Vapor Phase Reflow) chamber capable of operating from 215 °C - 219 °C and/or
(235 15) °C W|th approprlate fl UIdS The chamber must be capable of heatl ng the packages

veen
e

2.3 Optical Microscope
Optica
2.4 Elg
Electrig
2.5 Ba|
Bake oye

26 Te

Temperaiure Cycle Chamber capable of operaling as a minimum over the range of

(-40 +0/-10) °Cto (60 °C +10/-0) °C per JEDEC Test Method A104. Acceptable alternative test
conditions and temperature tolerances are A through H of JEDEC Test Method A104,
Temperature Cycling. Thisequipment isonly required if Step 3.1.3 Shippability option is used.

Test Method A113-B
(Revision of Test Method A113-A)
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3 Test Procedure

3.1 Steps

It is recommended that a prior evaluation be run according to J-STD-020, using similar devices,
to determine which preconditioning sequence is appropriate, i.e. likely to pass. Other relevant

moisture evaluation data may be consulted, or an arbitrary selection may be made. How

er, the

soak sefuencein step 3.1.5 must be consistent with the floor life informati

3.1.1 Initial electrical test

Perfornp electrical dc and functional test to verify that the devices
data sheet specification. Replace any devices that fail to meetthi

3.1.2 fisual Inspection

Perforn
devices

must b

3.1.3 T

simulat
3.14 B

Bake th
moi stun

NO
be modified if desorption data on the particular device being pr

eSS filme =0 ed foQbtaina g package. Reter ta FSTD-
procedures on running absorption and desorption curves.

re

g ects
sample

all

2 If the preconditioning sequence is being performed by the semiconductor manufacturer,

steps 3.1.1, 3.1.2, and 3.1.4 are optiona since they are the supplier'srisks. If the

preconditioning sequence is being performed by the user, steps 3.1.7 through 3.1.9 are

optional.

Test Method A113-B
(Revision of Test Method A113-A)
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3.1 Steps(cont’d)
3.1.5 Soak conditions

The following soak conditions shall apply to the eight (8) levels shown in Table 3. Soak should
be initiated within 2 hours of bake.

Qlas ol | 1 4 -l H 100 L £ Q- o /OrQg/s 11
(a.) SQUVJTUL LTV L UTVILCO LU LOO TIUUTO Ul OO UIOO7U0 TN

(b) [Subject Level 2 devicesto 168 hours of 85 °C/60% RH.

(c) |Subject Levels 2athrough 6 to “Z” hours of 30 °C/60% R
testing at 60 °C/60% refer to J-STD-020.

Table1 — Required Soak Timesin Heur

Leve X + Y =
(Floor J_\ifé () w

2a 24 62 \V L\ 6%
24 SO N\ Y4e8 (A Y ] 12
N

w

hake

5 actual
tirie between bake and bag plus the allowed time out of the bag at the distributor is
greater than the default value, the actual time must be used. If the actual X valueisless
than 24 hours, the actual time may be used.

(d)

3.1.6 Reflow

Not sooner than fifteen (15) minutes and not longer than four (4) hours after removal from the
temperature/humidity chamber, submit the devicesto three cycles of the appropriate reflow
conditions shown below. All temperatures refer to top surface of the package.

Test Method A113-B
(Revision of Test Method A113-A)
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3.1 Steps(cont’d)
3.1.6 Reflow (cont’d)
Table 2 — Reflow Profiles
Convection or | R/Convection VPR
Average ramp-up rate (183 °C to Peak) 3 °C/second max. 10 °C/second max.
Preheat temperature 125(+25) °C 120 second max
Tempegrature maintained above 183 °C 60-150 seconds /N
Time Within 5 °C of actual peak temperature | 10-20 seconds 60'séconds
Peak tbmperature range (220 +5/-0) °C or (235 +5/-0) °C 1215 - 219 2601235 15/-0) °C
Ramp-{down rate 6 °C/second max. Q m}Qsec})QdNax >
Time 25 °C to peak temperature 6 minutes max
NOTE — See J-STD-020 for appropriate peak temp
The deyices shall be allowed to cool at room ambien mum

between VPR or IR cycles.
3.1.7 Hlux application
After th 6 ris
mi nutey na te ble Huxto the device leads by bulk immersion
of the ¢ ‘ SO

318 @

Clean g
require

S

319 O

Devices

3.1.10

Submit the devices to electrical dc and functional testing per the room temperature data sheet
specification. (For the semiconductor manufacturer, this step is optional and may be omitted
sinceit isasupplier'srisk.) Any valid failures found at this point due to the preconditioning
sequence indicate that the device may have been classified in the wrong level. Failure analysis
should be conducted, and if appropriate, this device type should be reevaluated to determine the
correct moisture sensitivity level. Thiswould require resubmitting a sample to the correct level
preconditioning sequence prior to reliability testing per 4.

Test Method A113-B
(Revision of Test Method A113-A)
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4 Applicable Reliability Tests

SMDs should be subjected to the appropriate preconditioning sequence of this document prior to
being submitted to reliability tests per JESD47 or the semiconductor manufacturers in-house
reliability procedures.

5 Summary (\

The fol|owing details shall be specified in the applicable procuremen;

() [Number of reflow cyclesif other than three.
(b) [Type flux if other than Step 3.1.7.

(©)
(d)
(€)

Reliability testsif other than 4.

Test Method A113-B
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