April 2010 IPC J-STD-001E-2010

Table of Contents

1 GENERAL ..ottt 1 3 MATERIALS, COMPONENTS AND EQUIPMENT

1.1 SCOPE vttt sttt REQUIREMENTS .......oovvvveessormerssessnrresssssssnssnssssss 6
12 e e 3.1 MaterialS .....ccoeevvenerienenicienecreeee e 6
13 Classification .. 32 SOIACT . 7
1.4 Measurement Units and Applications ............... 3.2.1  Solder - Lead Free ........ccccccceeiiviniiicninicicnenns 7
141  Verification of DimMensions ... 3.2.2  Solder Purity Maintenance .........c..cccceceeeveruennees 7
15 Definition of ReqUIrements «..........oocorooeerrrre. 33 FIUX ot 7
15.1  Hardware Defects and Process Indicators ........ 3.3.1  Flux Application ........ccccevveevieeneenieniienienieene 8
152  Material and Process Nonconformance ............ 34 Solder Paste ........cccceceeviirieiiniiiinccieneneeeee 8
1.6 General REQUITEMENLS .....vrroooeerrroeeers oo 35 Solder Preforms ........ccccceoeeveiieiineeiencnieeeee 8
17 Order of Precedence ... 3.6 AdNESIVES ..ceviniieiieiiiieicec e 8
170 CORMHCE oo 3.7 Chemical SUIPPErs ..ocovrvvsisisssscsisssse 8
172 Clause References ... 3.8 COMPONCNLS ...veeeieniieeieniietieieeteeee e eee e eiee e 8
1.7.3  APPendiCes .......ccccoeeveeririeninienienieiceeeeeeeene 3.8.1  Component and Seal Damage ..............ccceeeeeee 8
1.8 Terms and Defnitions ... 3.8.2  Coating MEeniSCUS .....cccerueeveruieeeneerieniesiienienieans 8
1.8.1  DefeCt .o 3.9 Soldering Tools and EQUipment ................ccc..... 8
1.8.2  DISPOSILION ..ueevrevieiieiieiieeiieniiceieeiee e 4 GENERAL SOLDERING AND ASSEMBLY

1.8.3  Electrical Clearance ..........ccccoceeeereereneencneenens REQUIREMENTS .......coooooiii, 8
1.8.4  High VOItage .....cccceoevveniennieniencceeceeee, 4.1 Electrostatic Discharge (ESD) ..., 8
1.8.5  Manufacturer (Assembler) ........ocococeveveeeeeeeennns 4.2 FaCIIItIES .vvvviiiieiiiieeeieeeeeee e 8
1.8.6  Objective EVIAeNCe ......ccovrvevevierrererieceerereeranne, 4.2.1  Environmental Controls ..........cccccoevvviriircinnnn. 8
1.8.7  Process COntrol .........ccoceveeveeieeneneniesieieieeenes 4.2.2  Temperature and Humidity .......c.ccccceveveeinincnnne 8
1.8.8  Process Indicator ........cccceeceeveeieniienieniiienieniennns 423 Lighting cooovecieiieieieeieeeeee e 9
1.8.9  Proficiency ... 42.4  Field Assembly Operations .......c...coceceeeevereruennns 9
1.8.10  Solder Destination Side .........ccccecevviiiiiiiiiinnne 43 Solderability ......c.ccceeevveririnenincieicieeeeeeee 9
1.8.11 Solder Source Side .......ccoceeveiviiiiieeciieeiieeee. 4.4 Solderability Maintenance ................ccccoeueee... 9
1.8.12  SUPPHET oot 45 Removal of Component Surface Finishes ......... 9
L8113 USEI oot 451  Gold ReMOVAl oo 9
1.8.14  Wire OVEIWIAD ..occeveviereieeieeiienieeieenieeeveeiee e 452  Other Metallic Surface Finishes Removal ......... 9
1.8.15  Wire OVerlap .....ccoceeveviieniiieeeieeeeeeeee, 4.6 Thermal Protection ... 9
1.9 Requirements Flowdown .........cccccoeeevviieniennennne 47 Rework of Nonsolderable Parts ..................... 9
1.10 Personnel Proficiency .......c.ccccccevenveivcncnncnnen. 48 Presoldering Cleanliness Requirements ... 10
1.11 Acceptance Requirements ...........cccceeeeveeneeecnee. 4.9 General Part Mounting Requirements ......... 10
112 General Assembly Requirements ..................... 491 Stress ROl oo 10
113 Miscellaneous Requirements ......c..coeovesvcse 4.10  Hole ObSIruCtion .....ccccoeeeeueeirieniinieieneeieeeenenne 10
1.13.1 Health and Safety e R 411 Metal-Cased Component Isolation ............... 10
1132 Procedures for Specialized Technologies ......... 412 Adhesive Coverage Limits .......cccccocvererererenenen. 10
2  APPLICABLE DOCUMENTS ........cccceeviiiiiiiiienieeene 4.13 Mounting of Parts on Parts (Stacking of

2.1 ELA oottt COMPONENLS) ..ervvereevirieierieienieieniereneereseereeerenees 10
22 IPC ottt 4.14  Connectors and Contact Areas ...........c.ccoeueven. 10
2.3 Joint Industry Standards ............ccccoevvvevereeinnnnen. 4.15 Handling of Parts ........ccceceviviiiniininiiicncnnn, 10
24 ASTM e 4.15.1  Preheating .....occooceeveeveeieiieieeecee e 10
2.5 Electrostatic Discharge Association ................... 4.15.2  Controlled COOling .....cceceverireninierieieieieenn 10

vii



IPC J-STD-001E-2010 April 2010
4.15.3  Drying/Degassing .......cccccccevveeveenerreenieneeniennens 10 6.2.1  Solder Application .........cccceeeveereenenienienieienne 21
4.15.4 Holding Devices and Materials ...............c....... 11 6.2.2  Through-Hole Component Lead Soldering ..... 21
4.16 Machine (Nonreflow) Soldering ..........c.cceeenne. 11 6.3 Unsupported HOIES ......coovevveviienieieeieeieeee, 22
4.16.1 Machine Controls ........cccoeeereiienenienieneeeene. 11 6.3.1  Lead Termination Requirements for
4162 Solder Bath ....oooocooeoseeeeeserseese 11 Unsupported HOIES ovoovvvssvvrssors s 22
4.17 Reflow Soldering .........cccecevvviencniencncnncnnene 11 7 SURFACE MOUNTING OF COMPONENTS .......... 23
4.17.1 Intrusive Soldering (Paste-in-Hole) ................. 11 7.1 Surface Mount Device Lead Forming ............. 23
4.18 Solder Connection ..........cccceceeeveecvenerreeneneenne 11 7.1.1  Lead Deformation Limits ..........c.ccceeveevrevveenn. 23
4.18.1 Exposed Surfaces ........cccceceverveenereeneneenennns 12 7.1.2  Flat Pack ParalleliSm .......cccccoovveveeeveeeeeeeeeennnne 23
4.18.2 Solder Connection Defects ........cccccecueevreneennne. 12 7.1.3  Surface Mount Device Lead Bends ................. 24
4.18.3  Partially Visible or Hidden Solder 7.1.4  Flattened Leads ........ccoocermreenerennreeereinneeenenns 24
C LHOMS vttt 12
Onections . . 7.1.5  Dual-in-Line Packages (DIPS) .............oo...rr.. 24
4.19 Heat Shrinkable Soldering Devices ................. 12 .
7.1.6  Parts Not Configured for Surface Mounting ... 24
5  WIRES AND TERMINAL CONNECTIONS ............. 12 7.2 Leaded Component Body Clearance ............... 24
5.1 Wire and Cable Preparation ..............ccoooeeees 12 7.2.1  Axial-Leaded COMPONENLS ....ovevveereiirereennnnnns 24
5.1.1  Insulation Damage ........cccccoceoveerenievicnenucnncnnn. 12 73 Parts Configured for Butt Lead Mounting ...... 2%
5.1.2 Strand Damage ................................................. 13 7.4 Hold Down of Surface Mount Leads .............. 24
5.1.3  Tinning of Stranded Wire ...........ccccceviriennnne. 13 75 Soldering REQUIrCMEntS ........oooooevrrrrsroerrrr. 24
5.2 Sc.)lder Terminals B 13 751 Misaligned COMPONENLS ..ovvrrrroeeorreorre 24
>3 Blfurcatgd, Turret and Slotted Terminal 7.5.2  Unspecified and Special Requirements ............ 24
Installation ........c..ccccevieviiiininininicice, 13
530 Shank DAMAZE w.oooooeoorooeoeeesoeeeeeeeeeeeee 3 15:3  Bottom Only Terminations ..........oceeesvveeees 26
7.5.4  Rectangular or Square End Chip
532 FH Damage ........ccocoeiviniiiiiiiiiiiiie 13
ange Lamage Components - 1, 3 or 5 Side Termination ....... 27
5.3.3  Flared Flange Angles .......cccccovevevieiencniencnne. 14 o L
. . ) 7.5.5  Cylindrical End Cap Terminations ................... 28
5.3.4  Terminal Mounting - Mechanical .................... 14 o
. . . 7.5.6 Castellated Terminations .........cccccceevveeeeeeeeeennnn. 29
5.3.5  Terminal Mounting - Electrical .........c..cccc....... 14 757  TFlat Gull Wine Lead 20
D. t Gull Wing Leads ..........ooovviiiiiiiiiiiiiiinnn
5.3.6  Terminal Soldering .......c..cccceoererieveneeveenenns 15 at bufl YWing Leads
54 M . Terminal 15 7.5.8  Round or Flattened (Coined) Gull
) ouNting o TErMINALS wovvvveeeeeeevemrmnnrsens Wing Leads .....ccoovvivineniniciiiiieeineeecen 31
41 G.eneral Requirements ... Crmmmmmm—— 15 7.5.9 T Leads oo 32
5.4.2  Bifurcated and Turret Terminals ..................... 16 7510 Butt/I Connections (Not Permitted for
5.4.3  Slotted Terminals .........cccccoveeririeeriiireniieeeiieenns 18 Class 3 Products) .......ooceeveeeeeerreereeeeereeeenna, 33
544 Hook Terminals ... 18 7.5.11 Flat Lug Leads ......cccecevineenininieieeieceieee 34
5.4.5  Pierced or Perforated Terminals ....................... 19 7.5.12  Tall Profile Components Having Bottom
5.4.6  Cup and Hollow Cylindrical Terminals ........... 19 Only Terminations ..........cccoceeeviiiiiiiiincniennns 35
5.5 Soldering to Terminals ...........cccoevverrrireererennns 19 7.5.13  Inward Formed L-Shaped Ribbon Leads ........ 36
5.5.1  Cup and Hollow Cylindrical Terminals ........... 19 7.5.14 Surface Mount Area Array Packages ............... 37
6 THROUGH-HOLE MOUNTING AND 7.5.15 Bottom Termination Components (BTC) ........ 39
TERMINATIONS ..o 20 7.5.16 Components with Bottom Thermal Plane
6.1 Through-Hole Terminations - General ........... 20 Terminations (D-Pak) ... 40
6.1.1  Lead FOrming ......ccccocoovemineneneeieceeeeeieee 20 7.5.17  Flattened Post Connections .....o.evwrreessmressrn 4l
6.1.2  Lead Deformation Limits ........ccceceevverveuenenne. 20 7.6 Specialized SMT Terminations .................... 4l
6.1.3  Termination Requirements ...........ccceceeceruennene. 20 8 CLEANING PROCESS REQUIREMENTS ............ 42
6.1.4  Lead Trimming .......ccoceevereeienierieieeeeeeeenes 21 8.1 Cleanliness EXemptions ..........ccccceveeveneeiennnnne 42
6.1.5  Interfacial Connections .......c..coceeeeveeeeerereennenn 21 8.2 Ultrasonic Cleaning ........c..ccccceceeveerervuencneennene 42
6.1.6  Coating Meniscus In Solder ...........ccccceeveuennee. 21 8.3 Post-Solder Cleanlingss ........cccccceceevenerenvenenn 42
6.2 Supported HOIES .....ccveevieiiiiiiieiieieiieeeeen 21 8.3.1  Particulate Matter ...........ccoecervvecverreveerrereenenne 42

viii



April 2010

IPC J-STD-001E-2010

8.3.2  Flux Residues and Other Ionic or Organic
Contaminants ..........cceceecevenenieieiienininenenenen
8.3.3  Post-Soldering Cleanliness Designator ............
8.3.4  Cleaning Option .......ccccceeveervereeverieeierreneenenes
8.3.5  Test for Cleanliness .........ccccceveeeuerieeeenenceneenne
8.3.60  TESHNG cvovvveieieeieie et
9 PCB REQUIREMENTS .......cccccociiiiiiiniiiieceeee.
9.1 Printed Circuit Board Damage .............ccccoeu....
9.1.1  Blistering/Delamination ............c.cccceceeereriennenee
9.1.2  Weave Exposure/Cut Fibers ..........ccccccecervienne
9.1.3  HaloiNg ...oovveieiieieiieeeie et
9.1.4  Land Separation .........c..ccceeceeuerereeeeeneneneennenes
9.1.5  Land/Conductor Reduction in Size ..................
9.1.6  Flexible Circuitry Delamination .........c............
9.1.7  Flexible Circuitry Damage ........cccceceevereruenene.
9.1.8  BUINS oot
9.1.9  Solder on Gold Contacts .........cccceeeeeerueeeenernne
9.1.10  MeaSles ...ccoeereeuireiiniiiieeeeeeeeeeeeeeeeeeene
9.2 Marking ...ccooeeverieniiieeeee e
9.3 Bow and Twist (Warpage) .......ccccceevverueenueennnn.
10 COATING, ENCAPSULATION AND STAKING
(ADHESIVE) ...
10.1 Conformal Coating ........cccceeeevereenerieneneeniene
10.1.1  ApPPlCAtiON ...coceeeeieieieiieieeiiee e
10.1.2  Performance Requirements .............ccccceevvennenne.
10.1.3  Conformal Coating Inspection ...........c..ccceuenne
10.1.4 Rework of Conformal Coating ............cceceenenne
10.2  Encapsulation ..........ccccocevvereneienieieieceeeeeene
10.2.1  Application ......c..cceceeemerenenicnieniceeenencsecenes
10.2.2  Performance Requirements ...........c.cccocevennee
10.2.3 Rework of Encapsulant Material .....................
10.2.4  Encapsulant Inspection ...........ccceceeeeeerecnnencnn
10.3 Staking (Adhesive) ......ccccooevieiienenieneeceeee
10.3.1  Staking ..oocveveieieeierieieeieieieeeeee e
10.3.2  Staking (INSPECtion) ........ccecevveveereeiereeeererreenenes
11 PRODUCT ASSURANCE .........cccccocevinininiienne
11.1 Hardware Defects Requiring Disposition ........
11.2 Inspection Methodology ......cccceeeeevierieenieennee.
11.2.1  Process Verification Inspection .......................
11.2.2  Visual INSPection .......c.ceceevevvevieiereeieeereerennenns
11.2.3  Sampling InSpection ..........cccceveeveeeeenereeneenne
11.3 Process Control Requirements ............cccceuee.e..
11.3.1  Opportunities Determination .............coceeceveucen.
11.4 Statistical Process Control ...........ccccccoeeninnnne

12 REWORK AND REPAIR .......ccoooiiviiniieicicnen, 49
12.1 ReWOTK ..oooiiiiiiiiie 49
12.2 RePAIr oo 49
12.3 Post Rework/Repair Cleaning .........c..cccceeeenee. 49
Appendix A Guidelines for Soldering Tools and
Equipment ............cocoiiiiiiiinnice 51
Appendix B Minimum Electrical Clearance -
Electrical Conductor Spacing ............ 53
Figures
Figure 1-1 OVEIWIAPD .ottt 4
Figure 1-2  OVErlap ....ccoooeiriiiieiieeeeee e 4
Figure 4-1 Hole Obstruction ........ccccceevveeiiiiniiiereiee s 10
Figure 4-2  Acceptable Wetting Angles ........ccccevveerveennnn. 11
Figure 5-1 Flange Damage ..........ccccceiiiiiiiiiiiiiiiccies 14
Figure 5-2  Flare Angles ........cccccoiiiiiiiiiiiiiiniiin s 14
Figure 5-3  Terminal Mounting - Mechanical ................... 14
Figure 5-4  Terminal Mounting - Electrical ............c........... 14
Figure 5-5  Insulation Clearance Measurement ................ 15
Figure 5-6  Service Loop for Lead Wiring .......cccccceoeerene 15
Figure 5-7  Stress Relief Examples ..........ccccooviiiiennnnn 15
Figure 5-8  Continuous RUNS ........ccccoeviiiiiniirieneceeee 16
Figure 5-9  Wire and Lead Wrap Around .........ccccceeevnnee. 16
Figure 5-10  Side Route Connections and Wrap on
Bifurcated Terminal ...........cccccoiiiiiiiiiniiiiiies 17

Figure 5-11  Top and Bottom Route Terminal Connection . 18

Figure 5-12 Hook Terminal Connections ..............ccccccceeae 18
Figure 5-13 Pierced or Perforated Terminal Wire Wrap .... 19
Figure 5-14  Solder Height ........cccociiiiiiiiiicieeeeeee 19
Figure 6-1 Lead Bends .......cocoeciiiiiiiiiiiiiee 20
Figure 6-2  Lead TrMMING .....coooveeeeiiiieeeiiieee e 21
Figure 6-3  Vertical Fill Example ...........cccooiiiiiiiiiennnnn 22
Figure 7-1 Surface Mount Device Lead Forming ............ 23
Figure 7-2  Surface Mount Device Lead Forming ............ 23
Figure 7-3  Bottom Only Terminations .........c.cccccevevevuene 26
Figure 7-4  Rectangular or Square End Chip

COMPONENES .. 27
Figure 7-5  Cylindrical End Cap Terminations .................. 28
Figure 7-6  Castellated Terminations ...........ccccceeervrerennnn 29
Figure 7-7  Flat Gull Wing Leads ........c.ccccoecerienicneennnnn. 30
Figure 7-8  Round or Flattened (Coined) Gull

Wing Leads ... 31
Figure 7-9  “J” Leads .....ccccooiiiiriiiiiiiicieee e 32
Figure 7-10  Butt/l Connection ........cccccevieeeceeiiieeeiiee i 33
Figure 7-11  Flat Lug Leads .......ccccevvreniniieniecccee 34
Figure 7-12  Tall Profile Components Having Bottom

Only Terminations ........ccccceeveeereeenieennee s 35
Figure 7-13  Inward Formed L-Shaped Ribbon Lead ......... 36
Figure 7-14 BGA Solder Ball Spacing .......ccccocevvvvenievrnene 37

ix



IPC J-STD-001E-2010 April 2010
Figure 7-15 Bottom Termination Component ..................... 39 Table 7-4  Dimensional Criteria - Rectangular or
. — Square End Chip Components -
F 7-16 Bottom Th | PI Te t .. 40
Flgure ] FIO om srmaT ane fermination " 1, 3 or 5 Side Termination ..........ccceevvvvevvvveenees 27
i 7-17 tt t ination ...,
gure attened Post Termination Table 7-5  Dimensional Criteria - Cylindrical End
Cap Terminations ........ccccceeveeerieenieesiee e 28
Table 7-6  Dimensional Criteria - Castellated
Tables TermiNationS ........coeveveeeeeeeeeeeeeeeeeeeeeeeennen 29
Table 1-1  Design and Fabrication Specification ................. 3 Table 7-7  Dimensional Criteria - Flat Gull Wing Leads .... 30
Table 3-1  Maximum Limits of Solder Bath Contaminant .... 7 Table 7-8  Dimensional Criteria - Round or Flattened
Table 5-1  Allowable Strand Damage .............ccccceeeereennen. (Coined) Gull WINg Leads ............cccowvvvveveeeeeeee 31
Table 52 Terminal Soldering Requirements ................. Table 7-9  Dimensional Criteria - “J” Leads ..........ccccceeuee. 32
Table 5-3  Turret and Straight Pin Wire Placement Table 7-10 Dimensional Criteria - Butt/l Connections ......... 33
Table 5-4 AWG 30 and Smaller Wire Wrap Table 7-11  Dimensional Criteria - Flat Lug Leads .............. 34
Requirements ..........ccoceiiiiiiiiniiiee e 17 Table 7-12 Dimensional Criteria - Tall Profile
Table 5-5  Bifurcated Terminal Wire Placement - Components Having Bottom Only
S ROULE oo, 17 Terminations .......cocovviiiiiiiieiec e 35
Table 5-6  Staking Requirements of Side Route Straight Table 7-13  Dimensional Criteria - Inward Formed
Through Connections - Bifurcated Terminals ... 17 L-Shaped Ribbon Leads ........ccccoocvvvviveiieenninnne 36
Table 5-7  Bifurcated Terminal Wire Placement - Table 7-14 Dimensional Criteria - Ball Grid Array
Bottom ROULE .....oovviiiiiieiieceeec e 18 Components with Collapsing Balls ................... 37
Table 5-8  Hook Terminal Wire Placement ...................... 18 Table 7-15 Ball Grid Array Components with
Table 5-9  Pierced/Perforated Wire Placement .................. 19 Noncollapsing Balls .........cccceverinininiieneene 38
Table 5-10 Solder Requirements Wire to Post 19 Table 7 16 Column Grid Array .......cccocoveeeieenieenieneceeee 38
Table 6-1  Lead Bend RAGIUS .......ovvveooeeeeeeeeeeeeeeeeeeeeeeeeee 20 Table 7-17  Dimensional Criteria - BTC .............coooooovvvvvveeee 39
Table 6-2  Protrusion of Leads in Supported Holes ........... 21 Table 7-18 Dimensional Criteria - Bottom Thermal
. . Plane Terminations ..........cccccevviieeeiniieneeeiieeeene 40
Table 6-3  Protrusion of Leads in Unsupported Holes ....... 21 ) ) o
. Table 7-19 Dimensional Criteria Flattened
Table 6-4  Supported Holes with Component Leads, POSt CONNECHONS v eeeeen 41
Minimum Acceptable Conditions ...........cccccee... 22 Table 81 D ¢ surf be Ol g "
able 8- ignati to be Cleaned ............
Table 6-5  Unsupported Holes with Component Leads, esignation of suriaces 1o be Lleane
Minimum Acceptable Conditions ....................... 22 Table 8-2  Cleanliness Testing Designators ..........ccccceeen..e. 42
Table 7-1  SMT Lead Forming Minimum Lead Length ...... 23 Table 10-1  Coating ThiCkNess ..o, 45
Table 7-2  Surface Mount Components ..........ccccecvevveennee. 25 Table 11-1 Magnification Aid Applications for Solder
Table 7-3  Dimensional Criteria - Bottom Only CoNNECioNS ..o 48
Terminations ..o 26 Table 11-2 Magnification Aid Applications - Other .............. 48




April 2010 IPC J-STD-001E-2010

Requirements for Soldered
Electrical and Electronic Assemblies

1 GENERAL

1.1 Scope This standard prescribes practices and requirements for the manufacture of soldered electrical and electronic
assemblies. Historically, electronic assembly (soldering) standards contained a more comprehensive tutorial addressing prin-
ciples and techniques. For a more complete understanding of this document’s recommendations and requirements, one may
use this document in conjunction with IPC-HDBK-001, IPC-A-610 and IPC-HDBK-610.

1.2 Purpose This standard describes materials, methods and acceptance criteria for producing soldered electrical and
electronic assemblies. The intent of this document is to rely on process control methodology to ensure consistent quality
levels during the manufacture of products. It is not the intent of this standard to exclude any procedure for component
placement or for applying flux and solder used to make the electrical connection.

1.3 Classification This standard recognizes that electrical and electronic assemblies are subject to classifications by
intended end-item use. Three general end-product classes have been established to reflect differences in producibility, com-
plexity, functional performance requirements, and verification (inspection/test) frequency. It should be recognized that there
may be overlaps of equipment between classes.

The user (see 1.8.13) is responsible for defining the product class. The product class should be stated in the procurement
documentation package.

CLASS 1 General Electronic Products
Includes products suitable for applications where the major requirement is function of the completed assembly.

CLASS 2 Dedicated Service Electronic Products
Includes products where continued performance and extended life is required, and for which uninterrupted service is desired
but not critical. Typically the end-use environment would not cause failures.

CLASS 3 High Performance Electronic Products

Includes products where continued high performance or performance-on-demand is critical, equipment downtime cannot be
tolerated, end-use environment may be uncommonly harsh, and the equipment must function when required, such as life
support or other critical systems.

1.4 Measurement Units and Applications All dimensions and tolerances, as well as other forms of measurement (tem-
perature, weight, etc.) in this standard are expressed in SI (System International) units (with Imperial English equivalent
dimensions provided in brackets). Dimensions and tolerances use millimeters as the main form of dimensional expression;
micrometers are used when the precision required makes millimeters too cumbersome. Celsius is used to express tempera-
ture. Weight is expressed in grams.

1.4.1 Verification of Dimensions Actual measurement of specific part mounting and solder fillet dimensions and determi-
nation of percentages are not required except for referee purposes. For the purposes of determining conformance to this
specification, all specified limits in this standard are absolute limits as defined in ASTM E29.






