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Introduction

This draft standard is based on international discussions in which the UK has taken an active part. Your comments
on this draft are welcome and will assist in the preparation of the consequent standard. There is a high probability
that this text could be adopted by CENELEC as a reference document for harmonization or as a European Standard.
Recipients of this draft are requested to comment on the text bearing in mind this possibility.

UK Vote
Please indicate whether you consider the UK should submit a negative (with reasons) or positive vote on this draft.

Submission of Comments

- The guidance given below is intended to ensure that all comments receive efficient and appropriate attention by the
responsible BSI committee. Annotated drafts are not acceptable and will be rejected.

- All comments must be submitted, preferably electronically, to the Responsible Committee Secretary at the address
given on the front cover. Comments should be compatible with version 6.0 or version 97 of Microsoft Word for
Windows, if possible; otherwise comments in ASCII text format are acceptable. Any comments not submitted
electronically should still adhere to these format requirements.

- All comments submitted should be presented as given in the example below. Further information on submitting

comments and how to obtain a blank €electronic version of a comment form are available from the BS website at:
http://drafts.bsigroup.com/

Template for comments and secretariat observations Date: xx/xx/20xx Document: 1SO/DIS xxxx
1 2 (©) 4 5 (6) (7
MB | Clause No./ Subclause Paragraph/ Type of com-| Commend (justification for change) by Proposed change by the MB Secretariat observations on each
No./Annex Figure/ ment the MB comment submitted
(e.g. 3.1) Table/Note
31 Definition 1 ed Definition is ambiguous and needs Amend to read '...so that the mains
Iclarifying. connector to which no connection...'
6.4 Paragraph 2 te IThe use of the UV photometer as an Delete reference to UV photometer.

alternative cannot be supported as

Iserious problems have been encountered in

ts use in the UK.
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FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.
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The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
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125 interested IEC National Committees.

126 3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
127 Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
128 Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
129 misinterpretation by any end user.

130 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
131 transparently to the maximum extent possible in their national and regional publications. Any divergence
132 between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
133 the latter.

134 5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
135 equipment declared to be in conformity with an IEC Publication.

136 6) All users should ensure that they have the latest edition of this publication.

137 7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
138 members of its technical committees and IEC National Committees for any personal injury, property damage or
139 other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
140 expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
141 Publications.

142 8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
143 indispensable for the correct application of this publication.

144 9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
145 patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

146 This second edition cancels and replaces the first edition published in 2009. This edition
147 constitutes a technical revision.

148  This edition includes the following significant technical changes with respect to the previous
149  edition:

150 a. Updates to subclauses to better align the test method with IPC/JEDEC J-STD-033C,

151 including new sections on aqueous cleaning and dry pack precautions;

152 b. Addition of a 2 annexes on colorimetric testing of HIC and derivation of bake tables
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153 The text of this standard is based on the following documents:
FDIS Report on voting
47/XXXX/FDIS 47/XXXX/RVD
154

155 Full information on the voting for the approval of this standard can be found in the report on
156  voting indicated in the above table.

157 This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

158 A list of all the parts in the IEC 60749 series, under the general title Semiconductor devices —
159 Mechanical and climatic test methods, can be found on the IEC website.

160 The committee has decided that the contents of this publication will remain unchanged until
161 the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
162 the data related to the specific publication. At this date, the publication will be

163 * reconfirmed,

164 * withdrawn,

165 + replaced by a revised edition, or
166 + amended.

167
IMPORTANT — The 'colour inside’ logo on the cover page of this publication indicates that it contains colours
which are considered to be useful for the correct understanding of its contents. Users should therefore print
this document using a colour printer.

168

169
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170 INTRODUCTION

171 The advent of surface-mount devices (SMDs) introduced a new class of quality and reliability
172  concerns regarding package damage ‘cracks and delamination” from the solder reflow
173 process. This document describes the standardized levels of floor life exposure for
174 moisture/reflow-sensitive SMDs along with the handling, packing and shipping requirements
175 necessary to avoid moisture/reflow-related failures. IEC 60749-20 defines the classification
176  procedure and Annex A of this document defines the labelling requirements.

177 Moisture from atmospheric humidity enters permeable packaging materials by diffusion.
178  Assembly processes used to solder SMDs to printed circuit boards (PCBs) expose the entire
179  package body to temperatures higher than 200 °C. During solder reflow, the combination of
180 rapid moisture expansion, materials mismatch, and material interface degradation can result
181 in package cracking and/or delamination of critical interfaces within the package.

182  Typical solder reflow processes of concern for all devices are infrared (IR), convection/IR,
183  convection, vapor phase reflow (VPR), hot air rework tools, and wave solder, including full
184 immersion.

185 Non-semiconductor devices may exhibit additional process sensitivities beyond moisture
186  sensitivity such as thermal sensitivity, flux sensitivity, or cleaning process sensitivity.

187
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188 SEMICONDUCTOR DEVICES -

189 MECHANICAL AND CLIMATIC TEST METHODS -

190

191 Part 20-1: Handling, packing, labelling and shipping of surface-mount
192 devices sensitive to the combined effect of moisture and soldering heat
193

194 1 Scope

195 This part of IEC 60749 applies to all devices subjected to bulk solder reflow processes during
196 PCB assembly, including plastic encapsulated packages, process sensitive devices, and other
197 moisture sensitive devices made with moisture-permeable materials (epoxies, silicones, etc.)
198 that are exposed to the ambient air.

199 The purpose of this document is to provide SMD manufacturers and users with standardized
200 methods for handling, packing, shipping, and use of moisture/reflow sensitive SMDs which
201 have been classified to the levels defined in IEC 60749-20. These methods are provided to
202 avoid damage from moisture absorption and exposure to solder reflow temperatures that can
203 result in yield and reliability degradation. By using these procedures, safe and damage-free
204 reflow can be achieved, with the dry packing process, providing a minimum shelf life
205 capability in sealed dry-bags from the seal date.

206 Two test conditions, method A and method B, are specified in the soldering heat test of
207 IEC 60749-20. For method A, moisture soak conditions are specified on the assumption that
208 moisture content inside the moisture barrier bag is less than 30 % RH. For method B,
209 moisture soaking conditions are specified on the assumption that manufacturer’s exposure
210 time (MET) does not exceed 24 h and the moisture content inside the moisture barrier bag is
211 less than 10 % RH. In an actual handling environment, SMDs tested by method A are
212 permitted to absorb moisture up to 30 % RH, and SMDs tested by method B are permitted to
213 absorb moisture up to 10 % RH. This standard specifies the handling conditions for SMDs
214  subjected to the above test conditions.

215 NOTE Hermetic SMD packages are not moisture sensitive and do not require moisture precautionary handling.
216 2 Normative references

217  The following documents are referred to in the text in such a way that some or all of their
218 content constitutes requirements of this document. For dated references, only the edition
219  cited applies. For undated references, the latest edition of the referenced document (including
220 any amendments) applies.

221 IEC 60749-20, Semiconductor devices — Mechanical and climatic test methods — Part 20:
222 Resistance of plastic-encapsulated SMDs to the combined effect of moisture and soldering
223 heat

224 IEC 60749-30, Semiconductor devices — Mechanical and climatic test methods — Part 30:
225  Preconditioning of non-hermetic surface mount devices prior to reliability testing

226 3 Terms and definitions
227 For the purposes of this document, the following terms and definitions apply.

228 ISO and IEC maintain terminological databases for use in standardization at the following
229  addresses:

230 e |EC Electropedia: available at http://www.electropedia.org/
231 e |ISO Online browsing platform: available at http://www.iso.org/obp Documents
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232 3.1

233 active desiccant

234  desiccant that is either fresh (new) or has been baked according to the manufacturer’s
235 recommendations to renew it to original specifications

236 3.2

237 bar code label

238 a label that gives information in a code consisting of parallel bars and spaces, each of various
239  specific widths

240 NOTE For the purposes of this standard, the bar code label is on the lowest level shipping container and includes
241 information that describes the product, e.g., part number, quantity, lot information, supplier identification, and
242 moisture-sensitivity level etc.

243 3.3

244  mass reflow
245 reflow of a number of components with simultaneous attachment by an infrared (IR),
246  convection/IR, convection, or vapour phase reflow (VPR) process

247 3.4
248 carrier
249 container that directly holds components such as a tray, tube, or tape and reel

250 3.5
251 desiccant
252  absorbent material used to maintain a low relative humidity

253 3.6

254 floor life

255 allowable time period for a moisture-sensitive device, after removal from a moisture barrier
256 bag, dry storage or dry bake and before the solder reflow process

257 3.7
258 humidity indicator card
259 HIC

260 card on which a moisture-sensitive chemical is applied in such a way that it will make a
261 significant, perceptible change in colour (hue), typically from blue (dry) to pink (wet) when the
262 indicated relative humidity is exceeded

263 NOTE The HIC is packed inside the moisture-barrier bag, along with a desiccant, to aid in determining the level of
264 moisture to which the moisture-sensitive devices have been subjected.

265 3.8

266 manufacturer’s exposure time

267 MET

268 maximum time after bake that the component manufacturer requires to process components
269  prior to bag seal; it also includes the maximum time allowed at the distributor for having the
270 bag open to split out smaller shipments

271 3.9
272 moisture barrier bag
273 MBB

274  bag designed to restrict the transmission of water vapour and used to pack moisture-sensitive
275 devices

276  3.10

277 rework

278 the removal of a component for scrap, reuse, or failure analysis; the replacement of an
279 attached component; or the heating and repositioning of a previously attached component
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280 3.1

281 shelf-life

282  maximum storage period for a dry-packed moisture-sensitive device in an unopened moisture
283 barrier bag (MBB) to avoid exceeding the specified interior bag ambient humidity

284 3.12
285 surface-mount device
286 SMD

287 plastic-encapsulated surface-mount devices made with moisture-permeable materials

288 NOTE For the purposes of this standard, the term SMD is limited as indicated in the definition.

289  3.13

290 solder reflow

291 a solder attachment process in which previously applied solder or solder paste is melted to
292 attach a component to the printed circuit board

293 3.14
294  water vapour transmission rate
295 WVTR

296 measure of the permeability of plastic film or metallized plastic film material to moisture

297 4 General applicability and reliability considerations

298 4.1 Assembly processes
299 4.1.1 Mass reflow

300 This standard applies to mass solder reflow assembly by convection, convection/IR, infrared
301 (IR), and vapour phase (VPR), processes. It does not apply to mass solder reflow processes
302 that immerse the component bodies in molten solder (e.g., wave soldering bottom mounted
303 components). Such processes are not allowed for many SMDs and are not covered by the
304 component qualifications standards used as a basis for this document.

305 4.1.2 Localized heating

306 This standard also applies to moisture sensitive SMDs that are removed or attached singly by
307 local ambient heating, i.e., “hot air rework.” See Annex B.

308 4.1.3 Socketed components

309 This standard does not apply to SMDs that are socketed and not exposed to solder reflow
310  temperatures. Such SMDs are not at risk and do not require moisture precautionary handling.

311 4.1.4 Point-to-point soldering

312 This standard does not apply to SMDs in which only the leads are heated to reflow the solder,
313  e.g., hand-soldering, hot bar attach of gull wing leads, and through hole by wave soldering.
314  The heat absorbed by the SMD body from such operations is typically much lower than for
315 mass surface mount reflow or hot air rework, and moisture precautionary measures are
316  typically not needed.

317 4.1.5 Aqueous cleaning
318 For non-cavity SMDs, typical short term aqueous cleaning processes will not impact the floor

319 life (internal moisture content). Special consideration should be given to non-hermetic cavity
320 packages.
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