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Foreword

This specification was prepared by the Electronic Industries Association’s P-10 Committee for Integrated Passive Devices (IPD).

Scope

1.
Scope
1.1
Description

This specification defines the qualification program for Integrated Passive Devices (IPD) with die level solder bump interconnects. The qualification program is defined in Table 1. Specification sheets can be added, as required, to define specific products or to cover unique / specific requirements. This document does not relieve the supplier of its responsibility to its own company’s internal qualification and on-going certification program.

1.2 Preconditioning

This process is intended to simulate exposure to the thermal environment of the typical printed circuit board assembly process before any specific qualification testing is conducted. The recommended reflow process simulation for bonding IPD’s with die level solder bump interconnects in the industry is described in appendix A.

1.3 Reference Documents

The current revision of the referenced documents will be in effect at the date of the agreement to the qualification plan. Subsequent qualification plans will automatically use the latest revisions of these reference documents.

MIL-STD-202

Test Methods for Electronic and Electrical Component Parts

MIL-S-19500
Semiconductor Devices (Sampling Plan – LTPD Table) Appendix C

MIL-M-38510
Microcircuits

MIL-HDBK-H53
Military Handbook – Guide for Attribute Lot Sampling Inspection

MIL-STD-105
Sampling Procedures and Tables for Inspection by Attributes

UL-94
Tests for Flammability of Plastic Materials 

IEC-695
Test  Method for Fire Hazard / Needle Flame Test

ASTM-2863
Flammability of plastic Using the Oxygen Index Method

IEC 68
Test Methods for Environmental Testing

IEC 512
Electrical Devices for Electronic Equipment: Basic Testing


Procedures and Measuring Methods

2 General Requirements

This specification includes test requirements with the intention of the developing a single set of robust qualification tests. These tests will enable a supplier to leverage the results of a standard test plan to satisfy the qualification requirements of multiple OEM customers.

2.1 Objective 

The objective of this qualification program is to insure that components meet a minimum quality and / or reliability level.

2.2 Generic Data

2.2.1 The Use of Generic Data to Satisfy Qualification Requirements

The use of generic data for qualification will be based on specific requirements associated with each characteristic of the device and manufacturing process. The requirements listed in Table 1 are the same for new components, new processes, and re-qualification associated with a process change. A maximum negotiable set of qualification tests must be performed for the appropriate changes proposed for the component or process. 

2.2.2, Qualification Families, defines the criteria by which components are grouped into qualification families for the purpose of considering data from one or more components that can be generically applied to the qualification of other components within the family. For each stress test, two or more qualification families can be combined if reasoning for this is technically sound, supported by data and periodically reviewed for soundness or original assumptions. With proper attention to these qualification guidelines, greater information applicable to other devices in a product family can be accumulated and used to demonstrate their reliability so that qualification testing on new devices entering a family can be minimized. For example, this can be achieved through extensive qualification and monitoring of the most complex device in the reliability family and applied to less complex devices that subsequently joins the manufacturing family. Sources of generic data should come from supplier certified test labs, and can include internal supplier’s qualification, user-specific qualification and the supplier’s in-process monitors, as long as the test conditions and end point test temperatures address the worst case temperature extremes and designed product life cycle requirements for the application or the user requesting the qualification. Justification for the use of generic data must be demonstrated by the supplier and approved by the user.

2.2.2 Qualification Families

The qualification must represent the same manufacturing process, materials and formulation. The supplier will provide a complete description of each process and material of significance. For family qualifications the qualification samples should be representative of the value range offered by the product family. There must be valid and obvious links between the data and the subject of qualification.

2.2.3 Manufacturing Site ( fabrication and assembly )

Each manufacturing site and line is to be considered independently for site qualification, meaning that the site is proven to be capable (resources and equipment) of running a particular processes with adequate yields (to be determined by the supplier). In other words, a site cannot be qualified based on the results from a different location. Qualification families do not apply across manufacturing facilities. 

2.3
Test samples
2.3.1 Lot Requirements

Test samples shall consist of representative devices from a common process family. Multiple lot samples are specified in table 1, and test samples must be composed of approximately equal numbers from three nonconsecutive lots, with each assembly lot composed of a different date code, and separated by at least one week of date codes.

2.3.2 Production Requirements

All test samples collected for testing shall have been processed, tested, screened and inspected as those shall be in the devices process family to be qualified. 

2.3.3 Reusability of Test Samples
Devices which have been used for nondestructive qualification tests may be used to populate other qualification tests.

2.3.4 Pre-stress and Post-stress Test Requirements

All endpoint test temperatures (room, hot and / or cold) are specified in 4.2 through 4.16. The specific value of temperature must address the worst case temperature extremes and designated product life expectations for the users application.

2.4 Definition of Electrical Test Failure After Stress Testing

Electrical test failures are defined as those devices not meeting the requirements called out in clause 4 of this document.

2.5 Criteria for Passing Qualification

Passing all appropriate qualification tests in this specification qualifies the device (process family). Any unique reliability test or condition requested by the user and not specified in this document shall be negotiated between the supplier and the user requesting the test. All qualifications failures shall be analyzed for root cause, and demonstration of corrective and preventative actions.

2.6 Alternate Testing Requirements

Any deviation from these qualification requirements and conditions must be approved by the user. Any deviations should be clearly reported when the results of the qualification are submitted to the user for approval.

3 Qualification and Re-qualification

3.1 Qualification of a new device

The stress test requirements and corresponding test conditions for the qualification of a new device are listed in Table 1. For each qualification, the supplier must present data for all of the tests, either specific to the device to be qualified or acceptable qualification family.

3.2 Changes requiring re-qualification

Changes to a commodity or the process used in its fabrication, will require retesting as agreed upon between the supplier and the user. The supplier and the user should agree upon the appropriate test plan prior to starting the re-qualification.

3.2.1 Criteria for passing re-qualification

Passing all appropriate re-qualification tests specified in this document, agreed upon between the user and supplier, qualifies the change per this document. All re-qualification failures shall be analyzed for root cause, and demonstration of corrective and preventative actions are required.

4 Tests Required

4.1 Sampling Plan

Individual samples per test required in Table 1 are selected from one manufacturing lot. A minimum of three manufacturing lots separated by at least one week of the date code shall be selected. A reduction of this sample criteria shall only be authorized by the user. 

TABLE 1

(Die level solder bumped IPD network qualification test matrix)

	Test Method
	Test Name
	Sample Size
	Total Samples
	Failures Permitted

	4.2
	Electrical Characteristics
	70
	210
	0

	4.3
	Visual Mechanical
	5
	15
	0

	4.4
	Operational Life
	10
	30
	0

	4.5
	Load Humidity
	10
	30
	0

	4.6
	Moisture Resistance
	10
	30
	0

	4.7
	Thermal Cycling
	10
	30
	0

	4.8
	Vibration
	5
	15
	0

	4.9
	Bending
	5
	15
	0

	4.10
	Flammability
	5
	15
	0

	4.11
	Resistance to Soldering Heat
	10
	30
	0


4.2 Electrical Characteristics

All samples required in table 1 shall be measured for their initial key electrical parameters before subsequent testing. Initial electrical parameters shall not exceed the values listed in the manufacturers detailed product specification. Samples from test 4.2 shall be utilized in tests 4.3 ~ 4.11
4.3 Visual and Mechanical Examination

The samples shall be examined visually to verify that no defects in the workmanship exist. Mechanical dimensions shall be measured and shall meet the requirements defined in the manufacturers detailed specification sheet or reference documents. Unless otherwise specified, when the samples are tested in accordance with the environmental tests listed below there shall be no evidence of mechanical damage or measurable discontinuity.

4.4 Operational Life

Samples shall be tested in accordance with MIL-STD-202, method 108, test Condition B with the following specific test requirements:

a) Preconditioning is required (See appendix “A”.

b) Test temperature shall be ( 70 + 2 ) 0C

c) Apply maximum rated DC bias for 1000 hours 

d) Key electrical parameters shall be measured and recorded at 0h, 250h, 500h, and 1000h @ 25 0C.

e) Failure Criteria:  No electrical parameter may exhibit a change greater than that specified in the manufacturers detailed specification.

4.5 Load Humidity Test

Samples shall be tested in accordance with MIL-STD-202, method 103, test condition C with the following specific test requirements:

f) Preconditioning is required (See appendix “A”.

a) Test temperature shall be ( 85 + 2 ) 0C  

b) Relative humidity shall be held at 85% 

c) Samples shall be biased at 10% of their rated continuous operating potential.

d) Test period shall be 100 hrs

e) Samples shall be allowed to stabilize at room temperature for 24 hrs before any Final measurements are taken.

f) Key electrical parameters shall be measured and recorded at 0h and 100h @

 25 0C.

g) Failure Criteria:  No electrical parameter may exhibit a change greater than that specified in the manufacturers detailed specification.

4.6 Thermal Shock

Samples shall be tested either per MIL-STD-202, Method 107 or MIL-STD-883, method 1011 with the following specific test requirements: 

h) Preconditioning is require (See appendix “A”.

a) Subject test samples to 1000 cycles of the temperature sequence detailed in Table 2.

b) Key electrical parameters shall be measured and recorded at 0 cycles, 250 cycles, 500 cycles and 1000 cycles at  @ 25 °C.

Table 2

	Step
	Temp.  (0C )
	Time (min.)

	        1. start
	- 40 + 2
	

	        2. hold
	- 40 + 2
	30 + 5

	        3. transfer
	
	0.5 max

	        4. hold
	+ 105 + 2
	30 + 5

	        5. transfer
	
	0.5 max


d) Failure Criteria:  No electrical parameter may exhibit a change greater than that 

    specified in the manufacturers detailed specification.

4.7
Mechanical Robustness
4.7.1
Vibration
The samples shall be tested per MIL-STD-202, method 204D, Test Condition B  

(15g) with the following specific test requirements:

a) Preconditioning is required (See appendix “A”).
b) This test shall be conducted in series with the test specified in clause 4.8 Shock.
4.7.2 Shock


The samples shall be tested per MIL-STD-202, method 213B, Test Condition A (15g) with the following specific test requirements:

a) Preconditioning is required (once per test series) (See appendix “A”).

b) This test shall be conducted in series with the test specified in clause 4.7 Vibration

c)  Failure Criteria: There shall be no physical or mechanical damage.– no     

    electrical parameter may exhibit a change greater than that specified in     

    the manufacturers detailed specification.

4.7.3 Bending 

Samples shall be tested in accordance with IEC 68-2-21 SUEL with the following specific test requirements:

a) Preconditioning is required

b) The samples shall be subjected to 1mm of  board deflection.

c) Failure Criteria:  No electrical parameter may exhibit a change greater 

than that specified in  the manufacturers detailed specification. No physical or mechanical damage shall be observed.

4.8 Resistance to Soldering Heat

Samples shall be processed in accordance with the requirements called out in Annex A.

Failure Criteria: There shall be no physical or mechanical damage. No     

electrical parameter may exhibit a change greater than that specified in     

the manufacturers detailed specification. 

4.9
Flammability
Any manufacturing materials, when applicable, shall be certified to meet the minimum flammability requirement of UL-94 V-0 of V-1 with an oxygen index of 28% minimum as defined in ASTM-2863-91. The supplier must provide certificates of compliance to both of these tests upon request. When UL and oxygen index testing are not feasible, the IEC 

“ Needle Flame” test (IEC 695-2-2) , may be used. In all cases, appropriate documentation must be maintained.

Appendix A

Preconditioning

A)
Preconditioning
This process is intended to simulate exposure to the thermal environment of the typical printed circuit board assembly process before any qualification testing is initiated. The components assembly simulation process requirements are defined in the chart given below on this page. All test samples shall be mounted on single or double sided FR4 test boards using the screen-printed solder paste method as part of the preconditioning process.

A.1)
Reflow Soldering Process
Samples shall be run through the soldering profile detailed in Figure 1 three times.

         Recommended reflow preconditioning profile
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