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NOTICE 

JEDEC standards and publications contain material that has been prepared, reviewed, and 

approved through the JEDEC Board of Directors level and subsequently reviewed and approved 

by the JEDEC legal counsel. 

JEDEC standards and publications are designed to serve the public interest through eliminating 

misunderstandings between manufacturers and purchasers, facilitating interchangeability and 

improvement of products, and assisting the purchaser in selecting and obtaining with minimum 

delay the proper product for use by those other than JEDEC members, whether the standard is to 

be used either domestically or internationally. 

JEDEC standards and publications are adopted without regard to whether or not their adoption 

may involve patents or articles, materials, or processes. By such action JEDEC does not assume 

any liability to any patent owner, nor does it assume any obligation whatever to parties adopting 

the JEDEC standards or publications. 

The information included in JEDEC standards and publications represents a sound approach to 

product specification and application, principally from the solid state device manufacturer 

viewpoint. Within the JEDEC organization there are procedures whereby a JEDEC standard or 

publication may be further processed and ultimately become an ANSI standard. 

No claims to be in conformance with this standard may be made unless all requirements stated in 

the standard are met. 

Inquiries, comments, and suggestions relative to the content of this JEDEC standard or 

publication should be addressed to JEDEC at the address below, or refer to www.jedec.org under 

Standards and Documents for alternative contact information. 
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Foreword 

This publication is part of a series of 3 documents providing methodologies for the minimum set of 

measurements to qualify a new semiconductor wafer process: back end of line (JEP001-1), transistor level 

(JEP001-2), and technology qualification vehicle testing (JEP001-3). The document provides 

methodologies for the minimum set of measurements to qualify a new semiconductor wafer process. It is 

written with particular reference to silicon-based technologies. No effort was made in the present document 

to cover all the qualification requirements for specific other technologies, e.g., wide bandgap. 

Any qualification requirements beyond the minimum set are to be developed for the specific performance 

expected of the technology. The minimum set of measurements and the requirements for the qualification 

based on those measurements are to be determined between the foundry and its customers on an individual 

basis. The process technology owner (foundry) will be required to document the details of specific testing 

unique to the process being qualified. 

The guideline documents common best practices in the semiconductor industry and updated in accordance 

to advancement in the semiconductor industry and JEDEC bylaws of periodic reviews. 

Introduction 

This publication, was originally published as JP-001 entitled 'Foundry Process Qualification Guidelines', it 

was co-sponsored by JEDEC and the FSA (Fabless Semiconductor Association). It originated at the FSA 

as a technology specific document, and has evolved into a generic set of qualification methodologies. The 

JEDEC sponsoring committee is JC-14 through its JC-14.2 subcommittee on wafer level reliability. 

This document encompasses and references a number of other standards and procedures, some of which 

are in a state of constant revision and update. While a case might be made for producing a lean, concise 

guideline that does not spell out specific procedures or requirements, the proposition of spelling out the 

essence of a comprehensive set of methodologies in one place has a practical value that outweighs the case 

for simplicity. 

This publication is split into three parts: JEP001-1, JEP001-2, and JEP001-3 as described below. It is 

intended that each part references the appropriate tests. This standard should be read alongside reliability 

requirements established between the supplier and customer. 

The structure of the JEDEC JEP001 series as currently conceived is as follows: 

Part 1 – Backend of Line 

Part 2 – Transistor-level 

Part 3 – Technology Qualification Vehicle Testing 
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Acronyms 

The following acronyms are used in this document. 

ASIC Application Specific Integrated Circuit 

AF(T,V) Acceleration Factor 

AF(T) Temperature Acceleration Factor 

AF(V) Voltage Acceleration Factor 

BGA Ball Grid Array 

CDF Cumulative Distribution Function 

CDM Charged Device Model 

C.L. Confidence Limit 

DPPM Defect Parts per Million 

eNVM Embedded Non-Volatile Memory 

ESD Electro-Static Discharge 

FMEA Failure Mode and Effects Analysis 

GOX Gate oxide (also used for gate dielectric) 

HAST Highly Accelerated Stress Test 

HBM Human Body Model 

HD High Density (SRAM, logic library) 

HC High Current (SRAM) 

HP High Performance (logic library) 

HTOL High Temperature Operating Life 

IDDQ Quiescent Supply Current 

MIM Metal-Insulator-Metal 

MSL Moisture Sensitivity Level 

NVM Non-Volatile Memory 

PLC Programmable Logic Controller 

PLL Phase Locked Loop 

SRAM Static Random Access Memory 

TC Temperature Cycling 

THB Temperature Humidity Bias 

TUSE Temperature during use 

TSTRESS Temperature during stress 

TQV Technology Qualification Vehicle 

VCC / VDD Voltage applied to power supply pins 

VCC_STRESS / VDD_STRESS Vcc / VDD during stress 

VCC_OPERATING / VDD_OPERATING  Vcc / VDD during operation 

VCC_NOM / VDD_NOM Nominal Vcc / VDD during operation 

VCC_MAX / VDD_MAX Maximum Vcc / VDD during operation 

xRAM Alternative Random Access Memory 
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FOUNDRY PROCESS QUALIFICATION GUIDELINES – TECHNOLOGY QUALIFICATION 

VEHICLE TESTING 

(WAFER FABRICATION MANUFACTURING SITES) 

(From JEDEC Board Ballot JCB-24-25, formulated under the co-sponsorship of the JC-14.2 Subcommittee on Wafer 

Level Reliability.) 

1 Scope 

This document describes test and data methods on technology qualification vehicles for the qualification of 

semiconductor technologies. It does not give pass or fail values or recommend specific test equipment, 

test structures or test algorithms. Wherever possible, it references applicable JEDEC, such as JESD47, or 

other widely accepted standards for requirements documentation. 

There are two levels of qualification described. Level 1 is a pure process qualification intended to 

find reliability weaknesses. It primarily addresses technology wear-out mechanisms through package or 

wafer level reliability tests on specially designed test structures. 

Level 2 demonstrates the reliability of the process that corresponds to the reliability demands from projected 

or known applications.  Level 2 testing can be implemented via the testing of a relevant functional 

technology qualification vehicle (TQV), including life test. 

Level 1 tests are described in JEP001-1 and JEP001-2, for back-end-of-line and transistor-level, 
respectively. This document describes Level 2 tests and requirements for a technology qualification 

vehicle. 

2 Quality System 

It is the responsibility of the foundry to have the appropriate quality system in place with special emphasis 

on issues relating to equipment capability, maintenance and calibration, continuous improvement and 

process control. In particular, a functioning SPC methodology should be demonstrated for all key processes 

(see EIA/JEDEC EIA-557A). As a minimum the foundry will have ISO9001 certification. The ISO9001 

audit results by a third party and subsequent corrective actions on deficiencies shall be made available to 

the customer upon request.  For those supplying to automotive applications, the foundry may also have to 

demonstrate requirements from the IATF TS 16949 standard to meet the needs of these products. 
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