White Paper 1: A Case for Lowering Component
Level HBM/MM ESD Specifications and
Requirements

Executive Summary

Industry Council on ESD Target Levels

. h 4 = . b
Gineon, Bt . NMR.._ (b, S

Leap ahead

Qe OKI == AMDF‘ :mks
Smarter Choice lon Syster
D ( o -
cionca  pen teescale MUK LS|
O
Aicron  fujiTsy G enesss TosHIBA
% S()LECTR()N THE POSSIBILITIES ARE INFINITE
September 2011
Revision 3.0

Tk 25T ESD H AR )



This page is intentionally left blank

Tk 25T ESD H AR )



About the Industry Council on ESD Target Levels

The Council was initiated in 2006 after several major U.S., European, and Asian
semiconductor companies joined to determine and recommend ESD target levels. The goal
was to set ESD requirements on IC products for safe handling and mounting in ESD
protected areas while addressing the constraints from silicon technology scaling and IC
design. The Council now consists of representatives from active full member companies and
numerous associate members from various support companies. The total membership
represents IC suppliers, contract manufacturers (CMs), ESD tester manufacturers, ESD
consultants and ESD IP companies. In terms of product shipped, the member IC
manufacturing companies represent 7 of the top 10 companies, and 12 of the top 20
companies, and over 70% of the total volume of product shipped by the top 20 companies,
as reported in the EE Times issue of August 6, 2007. Membership on the Industry Council is
continuously growing and interested parties should contact the Chairmen.
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Translation to Mandarin
Zhixin Wang, Synaptics Inc
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Mission Statement

The mission of the Industry Council on ESD Target Levels is to review the ESD robustness
requirements of modern 1C products for allowing safe handling and mounting in an ESD
protected area. While accommodating both the capability of the manufacturing sites and the
constraints posed by the downscaled process technologies on practical protection designs, the
Council will provide a consolidated recommendation for the future ESD target levels. The
Council Members and Associates will promote these recommended targets to be adopted as
company goals. Being an independent institution, the Council will present the results and
supportive data to all interested standardization bodies.

Disclaimers

The Industry Council on ESD Target Levels is not affiliated with any standardization body
and is not a working group sponsored by JEDEC, ESDA, JEITA, IEC, or AEC.

This document was compiled by independent ESD experts from different semiconductor
supplier companies as well as contract manufacturers. The data represents information
collected for numerous different products selected for the specific analysis presented here; no
specific components are identified. The readers should not construe this information as
evidence for unrelated field failures resulting from electrical overstress events or system level
ESD incidents. The document only refers to component level ESD recommendations which
should have no impact on system level ESD requirements.

The Industry Council while providing these recommendations does not assume any liability

or obligations for parties adopting these recommendations.
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Executive Summary

In this summary we would like to offer an overview of the White Paper to present the most
important issues and conclusions. Further details can be found in the various chapters of
the document.

The ESD Challenge

Problem:

The current industry ESD qualification target levels for HBM and MM are unsupportable
both in terms of what protection level is needed in a modern manufacturing environment,
and what protection level can be practically achieved in an advanced technology IC,
especially with high performance circuits. Across the industry we are today failing too
many ESD qualification tests based on failures to target levels which have no bearing on
real-world stress levels. These issues are having a severe and unnecessary impact on time
to market and customer confidence.

Supplier/Customer Cost of ESD Protection

A
Cost of

ESD design

Dependent on

- chip area

respins

resources

circuit performance
time-to-market

Technology node @ 90 nm 65 nm 45nm  reeeee
product qualification 2003 2005 2008

Data:

While the commonly accepted 2 kV HBM requirement was set more than 20 years ago, we
have ample evidence showing that this is an over-specified level both in terms of the
existing ESD control methods which are effective to control at <500 V (Chapter 2), and
the lack of any significant ESD field returns from products shipped with <2 kV

performance (Chapter 4).
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Executive Summary (cont.)

The voltage on a person’s body as they walk in a
controlled manufacturing environment
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(@) (b)
(a) ESD levels with basic but less than ideal control methods: Generated Levels @ <500 V
(b) ESD levels with proper basic control methods: Generated Levels @ <100 V

The Proposal:

We propose a reduction in HBM and MM ESD target levels to specify realistic ESD level
requirements that accommodate both circuit design and safe handling and mounting in ESD
protected areas.

HBM Level of IC Impact on Manufacturing Environment
2kV
1KV Basic ESD Control methods allow safe

manufacturing with proven margin

500V

100 V to <500 V Detailed ESD Control methods are required

Important note: These proposed HBM levels fully ensure that more than sufficient MM
robustness (> 30 V) is also maintained with basic ESD control methods.
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