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Technical Report of Japan Electronics and Information Technology Industries Association

Study on ESD Test Methods
for Semiconductor Components Responding
to System Level ESD and Guideline
for Assembling on System Boards

1 Introduction

Today, demands for application of the system level ESD test standard (IEC 61000-4-2) to semiconductor
components have been increasing. Immunity of semiconductor components against electrostatic discharge
(“ESD”) has been evaluated in the electrostatic discharge tests (“ESD test’) prescribed in JEITA
ED-4701/302 and other standards. These tests assume the ESD that is applied during non powered
handling until semiconductor components are mounted on circuit boards, and the immunity responds to the
ESD during assembling process in the ESD protected area (EPA), which is designed for semiconductor
component handling. In addition, while the ESD tests set forth the inspection methods for ESD immunity of
semiconductor components, they do not specify the necessary immunity against ESD which may occur
during assembling process by semiconductor component users that is not within the EPA areas or in the
field.

In contrast, system level ESD tests assume system errors caused by ESD during power on and use of
electronic equipment, and they are standardized as one of the immunity tests against electromagnetic
interference (EMI) in the field. For this reason, semiconductor component users treat the ESD immunity of
semiconductor components as reliability test data necessary for certification of semiconductor components
to be used in their electronic equipments.

Demands for application of system level ESD test standards to semiconductor components have been
increasing today, probably because these ESD test standards that have different purposes are handled
similarly. However, semiconductor components are subjected to excessive stress from a system level ESD
test, and moreover, there is concern about misconceived evaluations of ESD immunity by semiconductor
component users. Misconceived evaluations hinder further development of semiconductor components
(e.g. higher level integration, enhanced functionality).

Both semiconductor component suppliers and users conduct various immunity tests to improve field quality
of electronic equipment. Both parties need to propose useful test methods to each other for common
purposes, and eliminate demands for excessive tests. This guideline was created to domestically and
internationally propose ESD tests for semiconductor components that respond to failures of electronic
equipment, and circuit design and assembling methods that are necessary to integrate semiconductor
components.

The similar activity to this exists worldwide and more extensive and comprehensive examinations regarding
the ESD levels of the semiconductor component levels and the countermeasures to the system level ESD
test are being done. (Refer to the JEDEC white paper in Chapter 4.)
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Study on ESD Test Methods for Semiconductor Components Responding
to System Level ESD and Guideline for Assembling on System Boards

1 FX

WA, PRSI R L, AT A L-UL ESD RERHE (IEC 61000-4-2) Ojii F 2 k3 2 5] A3 4
ZTCW5D, PEEREGOFESKLE (LT, ESD) (ZX AiitIL JEITA ED-4701/302 %5\ HLE S /-
TR (LT, ESD #R&BR) TS T\ 5o, TSI SMAREER (R—F) 23 Esn
5ETOIBED N R 7 HICHIMEND ESD Z8E L TEBY, ZOMmMEE, 8 HOR Y
ZHWET D, BEKEHXE (EPA) WO T ESD IZxET 5, £7-, BSD BRI, &AL
ESD Mt DAk ZBIE LTV, JE EPA fIRIC & 2 -8 RE L = —F O 528 TRESCTH; 0 ESD 12%f
L CRERMIMEZ BUE Lo D TIEZR W,

—J, YAT ALYV ESD R, E s omE, MHEFEO, ESDIZ L AREEZEE LI DT
M OB FE (EMC) IZxT 50E (f 2 2=7 1) BBEO—2 L LTHKELEINTND, ZD®,
HEERE S — X, BRSSO BSD i, B ARIC IR T D AR L O FRE IS A B AR R MR
Br—2 L LTH#H-oTND,

IO EARE T 5, Y AT AL-UL ESD B OB HEROBINE, BHOES Zhbo
ESD RERHIE A RSN S Z L TELTVDH EEX NS, FHEEHMICE 5T, VAT AL~ULESD R
BT KR A R L ATH Y, RS o — 78 ESD it DOl #7385 = L BNRAESN D, o 7= 3HlE
mEAEIL, EERE b &R S O A I S

FREMMERBR 21T 9 BRI, PEERSRY 774, 2=V L bIcBE RO LEn Ech s, &
WOHMIZR L, WHEPBEWICA I RRBRGIEEREL, BERBROBEREZ R THERSH L, KA
KT A %, B Has ORI 3 5 P8 AE M ESD 3Bk, KOV, FB{RER A SIS B 7 B R AR
it EEEFEE ENIMNTRET D72 DIER S LT,

HRANCFER 2B & 3 0, GRS O ESD itk & 2 A7 A L~UL ESD SRBRIC I 1T 5 ik & %512
BE9-2 K 0 BEMZ R e 72 ST D, (4 3D JEDEC white paper 2 #)
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