
IPC-9592B

Requirements for Power

Conversion Devices

for the Computer and

Telecommunications

Industries

Developed by the Power Conversion Devices Standard Subcommittee
(9-82) of IPC

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

Contact:

IPC
3000 Lakeside Drive, Suite 309S
Bannockburn, Illinois
60015-1249
Tel 847 615.7100
Fax 847 615.7105

Supersedes:
IPC-9592A - May 2010
IPC-9592 - September 2008

®



Table of Contents

1 SCOPE ......................................................................... 1

1.1 Statement of Scope ................................................... 1

1.2 Description ................................................................ 1

1.3 Purpose ...................................................................... 1

1.4 Order of Precedence When Purchasing ................... 1

2 APPLICABLE DOCUMENTS AND TERMS AND
DEFINITIONS ............................................................... 2

2.1 IPC ............................................................................ 2

2.2 International .............................................................. 2

2.2.1 Canadian Standards Association (Canada) ........... 2

2.2.2 International Organization for Standardization .... 2

2.2.3 GB China .............................................................. 2

2.2.4 International Electrotechnical Commission .......... 2

2.2.5 Norma Oficial Mexicana ...................................... 3

2.2.6 European Norm ..................................................... 3

2.3 United States ............................................................. 3

2.3.1 TELCORDIA ........................................................ 3

2.3.2 JEDEC ................................................................... 4

2.4 Terms, Definitions and Acronyms ............................ 4

3 PRODUCT SPECIFICATION AND
DOCUMENTATION REQUIREMENTS ........................ 9

3.1 Product Classification System .................................. 9

3.1.1 Class I General or Standard PCDs ....................... 9

3.1.2 Class II Enhanced or Dedicated Service PCDs ... 9

3.1.3 ac to dc and dc to dc PCDs ................................. 9

3.1.4 Three Categories of Product ................................. 9

3.2 Documentation Requirements .................................. 9

3.3 Data Sheet Information - Form,
Fit and Function ..................................................... 10

3.3.1 Input Power Specifications ................................. 10

3.3.1.1 ac to dc PCD Data Sheet ................................ 10

3.3.1.2 dc to dc PCD Data Sheet ................................ 10

3.3.2 Logic, Indicator, and Control Specifications ...... 11

3.3.3 Output Specifications .......................................... 11

3.3.3.1 ac to dc PCD Data Sheet ................................ 11

3.3.3.2 dc to dc PCD Data Sheet ................................ 12

3.3.3.3 ac to dc and dc to dc PCD Data Sheet .......... 13

3.3.4 Reliability ............................................................ 13

3.3.4.1 ac to dc and dc to dc PCD Data Sheet .......... 13

3.3.5 Safety and Regulatory ........................................ 13

3.3.5.1 ac to dc and dc to dc PCD Data Sheet .......... 13

3.3.6 Physical Dimensions and Electrical
Connections ......................................................... 13

3.3.6.1 ac to dc and dc to dc PCD Data Sheet .......... 13

3.4 Material Control and Labeling ............................... 13

3.5 Revision Control ..................................................... 14

4 DESIGN FOR RELIABILITY ..................................... 14

4.1 Reliability Prediction (FIT) .................................... 14

4.2 Component Selection .............................................. 14

4.3 Metal Corrosion with PCD Electronic
Assembly ................................................................ 15

4.3.1 Corrosion Testing ................................................ 15

4.3.2 Appropriate Printed Circuit Board
Surface Finishes .................................................. 15

4.3.2.1 Surface Finishes for the Computer
Industry ............................................................ 15

4.3.2.2 Surface Finishes for Telecommunication
Industry ............................................................ 15

4.3.3 Surface Finishes for Assembly Parts,
ECM as a Failure Mechanism and
Conformal Coatings ............................................ 15

4.3.3.1 Components (Thick Film) ............................... 15

4.3.3.2 Connectors ....................................................... 15

4.3.3.3 Electrochemical Migration Failures ................ 16

4.3.3.4 Conformal Coatings ........................................ 16

4.4 Derating Guidelines ................................................ 17

4.4.1 Derating Documentation Requirements ............. 17

4.5 Design Failure Modes and Effects Analysis
(DFMEA) ................................................................ 18

4.6 Voltage Spacing Design Requirements .................. 20

4.7 Moisture Sensitivity Level (MSL)
Rating of Surface Mount Power
Conversion Devices (PCDs) .................................. 20

4.7.1 Application of MSL Guidelines During
Assembly of PCDs .............................................. 20

4.7.2 Applicability of MSL Requirements .................. 21

4.7.3 Identification of MSL Rating ............................. 21

4.7.4 Packaging Requirements ..................................... 21

4.7.5 Handling Requirements for BMP Users ............ 21

4.7.6 Qualification Testing for MSL ............................ 21

5 DESIGN AND QUALIFICATION TESTING ............... 21

5.1 Design Verification Testing (DVT) ........................ 22

5.1.1 Scope of Testing ................................................. 22

5.1.2 Sample Size ......................................................... 22

5.1.3 Test Methods ....................................................... 22

5.1.4 Test Conditions and Limits ................................ 22

5.1.5 DVT Report ........................................................ 22

November 2012 IPC-9592B

v



5.1.6 Design Verification Testing -
ac Input Parameters ............................................ 22

5.1.6.1 Test Conditions ................................................ 22

5.1.6.2 Parameters to Be Measured ............................ 22

5.1.7 Design Verification Testing - dc
Input Parameters ................................................. 23

5.1.7.1 Test Conditions ................................................ 23

5.1.7.2 Parameters to Be Measured ............................ 23

5.1.8 Design Verification Testing - Overall
Input to Output Parameters ................................ 23

5.1.8.1 Test Conditions ................................................ 23

5.1.8.2 Parameters to Be Measured ............................ 23

5.1.9 Design Verification Testing - dc
Output Parameters ............................................... 23

5.1.9.1 Test Conditions ................................................ 23

5.1.9.2 Parameters to Be Measured ............................ 23

5.1.10 Design Verification Testing -
Protection Features .............................................. 23

5.1.10.1 Test Conditions ................................................ 24

5.1.10.2 Parameters to Be Measured ............................ 24

5.1.11 Design Verification Testing - Input and
Output Signals and Indicators ............................ 24

5.1.11.1 Test Conditions ................................................ 24

5.1.11.2 Parameters to Be Measured ............................ 24

5.1.12 Design Verification Testing - Other Electrical
Parameters, Features and Functions ................... 24

5.1.12.1 Current Sharing ............................................... 24

5.1.12.2 Test Conditions ................................................ 24

5.1.12.3 Test Procedure ................................................. 24

5.1.13 Design Verification Testing - Hot Swap ............ 24

5.1.13.1 Test Conditions ................................................ 24

5.1.13.2 Test Procedure ................................................. 24

5.1.14 Design Verification Testing - Mechanical
Compliance .......................................................... 24

5.2 Environmental Stress Testing (EST) ...................... 25

5.2.1 EST Purpose ........................................................ 25

5.2.2 Test Sequence for EST ....................................... 25

5.2.2.1 Module Preconditioning .................................. 25

5.2.3 Highly Accelerated Life Test (HALT) ............... 25

5.2.3.1 Scope and Purpose .......................................... 25

5.2.3.2 HALT Chamber Equipment Requirements ..... 26

5.2.3.2.1 Chamber Thermal and Vibration
Capability ...................................................... 26

5.2.3.2.2 Chamber Minimum Reporting
Requirements ................................................ 26

5.2.3.3 Vibration and Thermal Monitoring
Capability ......................................................... 26

5.2.3.3.1 Minimum Requirements for
Accelerometers ............................................. 26

5.2.3.3.2 Minimum Requirements for
Thermocouples .............................................. 26

5.2.3.3.3 Minimum Reporting Requirements for
Vibration and Thermal Monitoring .............. 26

5.2.3.4 Laboratory Test Equipment ............................. 26

5.2.3.4.1 Source and Loading ...................................... 26

5.2.3.4.2 Monitoring Capability .................................. 27

5.2.3.4.3 Additional Hardware .................................... 27

5.2.3.4.4 Minimum Reporting Requirements for
Laboratory Equipment .................................. 27

5.2.3.5 Sample Size ..................................................... 27

5.2.3.6 Functional Test Requirements ......................... 27

5.2.3.6.1 Pre-Test Verification ..................................... 27

5.2.3.6.2 Thermal Step Stress/Combined
Environment/Rapid Thermal Cycle ............. 27

5.2.3.6.3 Vibration Step Stress .................................... 27

5.2.3.6.4 Monitoring .................................................... 27

5.2.3.7 Test Reporting and Documentation
Requirements ................................................... 27

5.2.3.8 Root Cause Analysis and
Corrective Actions ........................................... 28

5.2.4 Temperature, Humidity and Bias (THB) ........... 29

5.2.4.1 Purpose ............................................................ 29

5.2.4.2 Applicability .................................................... 29

5.2.4.3 Sample Size ..................................................... 29

5.2.4.4 Test Procedure ................................................. 29

5.2.4.5 Pass Criteria ..................................................... 29

5.2.5 High Temperature Operating Bias (HTOB) ....... 29

5.2.5.1 Purpose ............................................................ 29

5.2.5.2 Applicability .................................................... 30

5.2.5.3 Sample Size ..................................................... 30

5.2.5.4 Procedure ......................................................... 30

5.2.5.5 Pass Criteria ..................................................... 30

5.2.6 Temperature Cycling Test ................................... 30

5.2.6.1 Purpose ............................................................ 30

5.2.6.2 Applicability .................................................... 31

5.2.6.3 Sample Size ..................................................... 31

5.2.6.4 Procedure ......................................................... 31

5.2.6.5 Monitoring ....................................................... 31

5.2.6.6 Pass Criteria ..................................................... 32

5.2.7 Power and Temperature Cycling (PTC) Test ..... 32

5.2.7.1 Purpose ............................................................ 32

5.2.7.2 Applicability .................................................... 32

5.2.7.3 Sample Size ..................................................... 32

5.2.7.4 Procedure ......................................................... 32

5.2.7.5 Pass Criteria ..................................................... 32

5.2.8 Shock and Vibration ........................................... 33

IPC-9592B November 2012

vi



5.2.8.1 Purpose ............................................................ 33

5.2.8.2 Testing Overview ............................................ 33

5.2.8.3 Test Sequence .................................................. 33

5.2.8.4 Pass Criteria ..................................................... 33

5.2.8.5 Test Equipment ................................................ 33

5.2.8.6 Device Mounting ............................................. 33

5.2.9 Random Vibration - Operating ........................... 33

5.2.9.1 Purpose ............................................................ 33

5.2.9.2 Applicability .................................................... 33

5.2.9.3 Sample Size ..................................................... 33

5.2.9.4 Test Method ..................................................... 33

5.2.9.5 Pass Criteria ..................................................... 35

5.2.10 Random Vibration - Non-Operating ................... 35

5.2.10.1 Purpose ............................................................ 35

5.2.10.2 Applicability .................................................... 35

5.2.10.3 Sample Size ..................................................... 35

5.2.10.4 Test Method ..................................................... 35

5.2.10.5 Pass Criteria ..................................................... 36

5.2.11 Shock - Operating ............................................... 36

5.2.11.1 Purpose ............................................................ 36

5.2.11.2 Applicability .................................................... 36

5.2.11.3 Sample Size ..................................................... 36

5.2.11.4 Test Method ..................................................... 36

5.2.11.5 Pass Criteria ..................................................... 36

5.2.12 Free Fall .............................................................. 36

5.2.12.1 Purpose ............................................................ 36

5.2.12.2 Applicability .................................................... 36

5.2.12.3 Sample Size ..................................................... 36

5.2.12.4 Test Method ..................................................... 36

5.2.12.5 Pass Criteria ..................................................... 37

5.2.13 Drop Test ............................................................. 37

5.2.13.1 Purpose ............................................................ 37

5.2.13.2 Applicability .................................................... 37

5.2.13.3 Sample Size ..................................................... 37

5.2.13.4 Test Method ..................................................... 37

5.2.13.5 Pass Criteria ..................................................... 37

5.2.14 Other Environmental Stress Testing ................... 38

5.2.14.1 Corrosion Resistance ....................................... 38

5.2.14.2 Dust Resistance ............................................... 38

5.2.14.3 SMT Attachment Reliability ........................... 38

5.2.14.3.1 Purpose .......................................................... 38

5.2.14.3.2 Applicability ................................................. 38

5.2.14.3.3 Sample Size .................................................. 38

5.2.14.3.4 Test Method .................................................. 38

5.2.14.3.5 Pass Criteria .................................................. 39

5.2.14.4 Through Hole Pin Solderability ...................... 39

5.2.14.4.1 Purpose .......................................................... 39

5.2.14.4.2 Applicability ................................................. 39

5.2.14.4.3 Sample Size .................................................. 39

5.2.14.4.4 Test Method .................................................. 39

5.2.14.4.5 Pass Criteria .................................................. 39

5.3 Electromagnetic Susceptability (EMS) and
Other Tests .............................................................. 39

5.3.1 Conducted Continuous Wave ............................. 39

5.3.1.1 Purpose ............................................................ 39

5.3.1.2 Applicable Devices ......................................... 39

5.3.1.3 Sample Size ..................................................... 39

5.3.1.4 Test Method ..................................................... 39

5.3.1.5 Pass Criteria ..................................................... 39

5.3.2 Radiated Immunity .............................................. 40

5.3.2.1 Purpose ............................................................ 40

5.3.2.2 Applicable Devices ......................................... 40

5.3.2.3 Sample Size ..................................................... 40

5.3.2.4 Test Method ..................................................... 40

5.3.2.5 Pass Criteria ..................................................... 40

5.3.3 Conducted Electrical Fast Transient (EFT) ........ 40

5.3.3.1 Purpose ............................................................ 40

5.3.3.2 Applicable Devices ......................................... 40

5.3.3.3 Sample Size ..................................................... 40

5.3.3.4 Test Method ..................................................... 40

5.3.3.5 Pass Criteria ..................................................... 40

5.3.4 Conducted Surges ............................................... 40

5.3.4.1 Purpose ............................................................ 40

5.3.4.2 Applicable Devices ......................................... 41

5.3.4.3 Sample Size ..................................................... 41

5.3.4.4 Test Method ..................................................... 41

5.3.4.5 Pass Criteria ..................................................... 41

5.3.5 Ring Waves ......................................................... 41

5.3.5.1 Purpose ............................................................ 41

5.3.5.2 Applicable Devices ......................................... 41

5.3.5.3 Sample Size ..................................................... 41

5.3.5.4 Test Method ..................................................... 41

5.3.5.5 Pass Criteria ..................................................... 41

5.3.6 Electrostatic Discharge - Packaged
Power Devices .................................................... 41

5.3.6.1 Purpose ............................................................ 41

5.3.6.2 Applicable Devices ......................................... 41

5.3.6.3 Sample Size ..................................................... 41

5.3.6.4 Test Method ..................................................... 41

5.3.6.5 Pass Criteria ..................................................... 42

5.3.7 Electrostatic Discharge - Board Mounted
Power Devices .................................................... 42

November 2012 IPC-9592B

vii



5.3.7.1 Purpose ............................................................ 42

5.3.7.2 Sample Size ..................................................... 42

5.3.7.3 Test Method ..................................................... 42

5.3.7.4 Pass Criteria ..................................................... 42

5.3.8 Power Line Disturbance Immunity - ac Input ... 42

5.3.8.1 Purpose ............................................................ 42

5.3.8.2 Applicability .................................................... 42

5.3.8.3 Sample Size ..................................................... 42

5.3.8.4 Conditions for All Tests .................................. 42

5.3.8.5 Short Term Input Undervoltage
and Overvoltage .............................................. 42

5.3.8.6 Input Undervoltage - Performance Level B ... 42

5.3.8.7 Immunity to Slow Reduction of
Input Voltage ................................................... 43

5.3.9 Electromagnetic Emissions ................................. 43

5.3.9.1 Devices with ac Input ..................................... 43

5.3.9.1.1 Conducted Emissions ................................... 43

5.3.9.1.2 Harmonic Input Current ............................... 43

5.3.9.1.3 Radiated Emissions ...................................... 43

5.3.9.2 Packaged Power Devices with dc Input ......... 43

5.3.9.2.1 Conducted Emissions ................................... 44

5.3.9.2.2 Radiated Emissions ...................................... 44

5.3.9.3 Board Mounted Power Devices
with dc Input ................................................... 44

5.3.9.3.1 Conducted Emissions ................................... 44

5.3.9.3.2 Radiated Emissions ...................................... 44

5.3.10 Acoustic Noise .................................................... 44

5.3.10.1 Purpose ............................................................ 44

5.3.10.2 Applicability .................................................... 44

5.3.10.3 Sample Size ..................................................... 44

5.3.10.4 Test Method ..................................................... 44

5.3.11 Product Safety ..................................................... 44

5.3.12 Regulatory: ‘‘Green’’ .......................................... 44

6 QUALITY PROCESSES ............................................ 44

6.1 Quality Management Systems ................................ 44

6.1.1 Process Failure Modes and Effects Analysis ..... 45

6.1.2 Statistical Process Control .................................. 45

6.1.3 Process Capability Assessment ........................... 46

6.1.4 Measurement Capability Assessment ................. 46

6.1.5 Corrective Action Process .................................. 46

6.1.6 Calibration ........................................................... 47

6.1.7 Continuous Improvement .................................... 47

6.1.8 Process Quality Metrics ...................................... 47

6.2 Sub-Tier Supplier ................................................... 47

6.3 Materials Traceability Requirements ..................... 48

6.4 Change Authorization ............................................. 48

6.5 Qualification of Change ......................................... 49

6.5.1 Content of each Product Change
Notice (PCN)/End of Life (EOL)/
Product Alert (PA) .............................................. 49

6.5.1.1 Product Alerts (PA) ......................................... 49

6.5.1.2 End of Life ...................................................... 49

6.5.1.3 Changes Requiring a PCN (include
but are not limited to): .................................... 49

7 MANUFACTURING CONFORMANCE TESTING ..... 50

7.1 Manufacturing Conformance Tests ........................ 50

7.2 Early Manufacturing Conformance Test
Requirements .......................................................... 50

7.3 Final Assembly Test Requirements ........................ 50

7.3.1 Functional Tests .................................................. 50

7.3.2 Stress Tests (Short Term Reliability Tests -
BI/HASS) ............................................................ 51

7.3.3 Ongoing Reliability Testing (ORT) .................... 51

7.3.4 Safety Tests ......................................................... 51

7.3.5 Final QA Cosmetic/Mechanical Audit ............... 52

7.3.5.1 QA Out of Box Audit (OBA) ......................... 52

APPENDIX A ................................................................. 53

APPENDIX A-1 ............................................................. 67

APPENDIX B ................................................................ 70

APPENDIX C ................................................................ 75

APPENDIX C-1 ............................................................. 76

APPENDIX C-2 ............................................................. 78

APPENDIX C-3 ............................................................. 79

APPENDIX C-4 ............................................................. 81

APPENDIX D ................................................................ 92

APPENDIX E ............................................................... 110

Figures

Figure 4-1 DFMEA Worksheet Form Used by Many
Companies ...................................................... 19

Figure 4-2 DFMEA Severity, Occurrence and Detection
Ranking Chart Used by Many Companies ..... 19

Figure 4-3 Uninsulated Conductor Voltage-Spacing
Requirements ................................................. 20

Figure 5-1 Class I PCDs Operating Vibration Test:
Acceleration vs. Frequency ............................ 34

Figure 5-2 Class II PCDs Operating Vibration Test:
Acceleration vs. Frequency ............................ 34

Figure 5-3 Class I PCDs Non-Operating Vibration:
Acceleration vs. Frequency ............................ 35

Figure 7-1 Typical Manufacturing Conformance
Test Flow ........................................................ 51

IPC-9592B November 2012

viii



Figure C-4-1 Ripple Test Setup for dc Output
Measurement .................................................. 84

Figure C-4-2 Timing Definition Guideline ............................. 86

Figure D-1 Graphical Display of Typical HALT ................. 92

Figure D-2 Operating and Destruct Margin ...................... 94

Figure D-3 Low Temperature Limits Test .......................... 94

Figure D-4 High Temperature Limits Test ......................... 96

Figure D-5 Rapid Thermal Transitions Test ...................... 98

Figure D-6 Random Vibration Step Test ........................... 99

Figure D-7 Typical Input Voltage Test Profile ................. 101

Figure D-8 Input Voltage Cycle ...................................... 102

Figure D-9 Typical Output Load Test Profile .................. 103

Figure D-10 Output Load Cycle ........................................ 103

Figure D-11 A Typical Combined Stress Test Profile ....... 105

Figure D-12 One Cycle of Combined Stress Test
Profile ............................................................ 105

Figure D-13 Example Showing HASA Thermal Plus
Vibration Test Profile ..................................... 108

Figure E-1 Input Power Cycling Diagram ....................... 112

Figure E-2 Unpowered Thermal Cycle Profile ................ 112

Tables

Table 4-1 MSL Levels per the Table 5.1 in IPC/
JEDEC J-STD-020 ......................................... 21

Table 5-1 Minimum Sample Size for HALT Tests ........... 27

Table 5-2 Minimum Sample Size for THB Tests ............ 29

Table 5-3 Minimum Sample Size for HTOB Tests .......... 30

Table 5-4 Sample Sizes for Temperature Cycling
Tests ............................................................... 31

Table 5-5 Minimum Number of Cycles for
Temperature .................................................... 31

Table 5-6 Temperature Limits for Temperature
Cycling Tests .................................................. 31

Table 5-7 Inspection Cycles for Temperature
Cycling Test .................................................... 31

Table 5-8 Minimum Sample Size for Power and
Temperature Tests .......................................... 32

Table 5-9 Steps Required for Power and
Temperature Cycling Tests ............................. 32

Table 5-10 Operating Vibration Profile Charts .................. 35

Table 5-11 Non-Operating Vibration Profile Charts .......... 36

Table 5-12 Height of Fall for Free Fall Testing ................. 37

Table 5-13 Required Performance Levels for
Conducted Continuous Wave Testing ............ 39

Table 5-14 Required Performance Levels for
Radiated Immunity Testing ............................. 40

Table 5-15 Required Performance Levels for
Conducted Electrical Fast Transient
Testing ............................................................ 40

Table 5-16 Required Performance Levels for
Conducted Surges Testing ............................. 41

Table 5-17 Required Performance Levels for
Ring Waves Testing ........................................ 41

Table 5-18 Required Performance Levels for
Electrostatic Discharge Testing -
Packaged Power Devices .............................. 42

Table 5-19 Minimum Passing Voltage for
Electrostatic Discharge Testing -
Board Mounted Power Devices ...................... 42

Table 5-20 Minimum Requirements to Meet
Performance Level A When
Device is Tested for Short Term
Input Undervoltage and Overvoltage ............. 43

Table 5-21 Minimum Requirements to Meet
Performance Level B When
Device is Tested for Input
Undervoltage (perform all
combinations of % reduction
and duration) .................................................. 43

Table A-1 Derating Guidelines for Capacitors ................ 54

Table A-2 Derating Guidelines for Resistors .................. 56

Table A-3 Derating Guidelines for Diodes and
Transistors ...................................................... 58

Table A-4 Derating Guidelines for Magnetics ................. 60

Table A-5 Derating Guidelines for Microcircuits
and Hybrid Microcircuits ................................. 62

Table A-6 Derating Guidelines for Miscellaneous
Electricals and Electronics ............................. 63

Table A-1-1 Conversions Between MTBF, AFR and FIT ... 68

Table D-1 Cycle Details ................................................. 107

Table E-1 Acceptable Failure Rates for Test Time
Reduction/Sampling/Elimination .................... 111

Table E-2 BI Time Reduction Requirements ................. 113

Table E-3 HASS Thermal Cycle Count Reduction
Requirements ................................................ 114

November 2012 IPC-9592B

ix



Requirements for Power Conversion Devices for the
Computer and Telecommunications Industries

1 SCOPE

1.1 Statement of Scope This document standardizes the requirements for power conversion devices (PCDs) for the com-
puter and telecommunications industries. The phrase ‘‘power conversion devices’’ refers to ac to dc and dc to dc modules,
converters and power supplies. This specification sets the requirements for design; qualification testing; conformance test-
ing and manufacturing quality/reliability processes, but does not include the functional requirements of the specific equip-
ment.

1.2 Description Power Conversion Devices (PCDs) addressed in this document are used in the electronics industry to
provide conversion of main power sources, usually ac, to lower dc voltages either for direct use of electronic circuits, or as
a secondary source for additional dc to dc PCDs to provide several dc voltage levels for various electronic devices in a
product. Any deviations due to applicable regulatory standard updates take precedence over this document.

Performance Parameters are comprised of mechanical, electrical, environmental, quality/reliability and regulatory require-
ments:

Mechanical requirements include form and size, connector and wiring configurations and cooling needs.

Electrical requirements define the electrical interface, including power source (ac or dc), input voltage, frequency and cur-
rent needs, output voltages and current capabilities and, where applicable, logic controls.

Environmental requirements entail both operating and shipping temperatures, humidity, shock and vibration limits.

Quality/Reliability Assurance requirements include definitions and requirements for the design and testing of the quality and
reliability of PCDs.

Regulatory requirements are international standards for safety, electronic interference and environmental impact of PCDs.

Methods This document describes specific methods to meet the defined performance parameters. These methods are
Design for Reliability, Design Qualification Testing, Manufacturing Conformance Testing, and Quality Processes. In
addition, this document provides guidance to improve corrosion resistance of PCDs used in harsh environments and speci-
fies key Regulatory Requirements pertaining to PCDs.

1.3 Purpose The purpose of this document is to create a set of consistent specifications and methods to assure suitabil-
ity, quality, safety and reliability of PCDs for the electronics industry. These specifications will apply to suppliers of PCDs,
including their design and testing, and will provide guidelines for the end user to ensure adequate specifications for use in
their products. All of the specifications and requirements defined in this document are intended to be part of suppliers’ PCDs
certifications outlined by the customers and will ship with first article and any design changes to the PCD, on request by the
user.

1.4 Order of Precedence When Purchasing In the event of conflict when this document is utilized for purchasing a prod-
uct addressed by this IPC standard, the following order of precedence shall apply:

a. Purchase order.

b. Master drawing.

c. This standard.

d. Applicable documents (see Section 2).
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