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RECOMMEND ESD-CDM TARGET LEVELS

Foreword

CDM has become the primary real-world ESD event metric describing ESD charging and rapid discharge
events in automated handling, manufacturing, and assembly of IC devices. Its importance has
dramatically increased over the years as package feature sizes, capacitance, and pin count have scaled
upward. In years past, arbitrary CDM protection levels had been specified as IC qualification goals with
little background information available on actual/realistic CDM event levels and the protection methods
available in manufacturing controls and device design for the safe production of IC components. The
rapid advancement of IC technology scaling, coupled with the increased demand for high-speed circuit
performance, made it increasingly difficult to guarantee a customer-specified “500 volts” CDM
specification and as this update will discuss, even 250 volts can create challenges. At the same time, the
required static control methods available for production area CDM protection at each process step have
not been fully outlined. Therefore, a realistic CDM specification target must be defined in terms of
available and commonly practiced CDM control methods and must reflect current ESD design
constraints. Additionally, as technology scaling continues, very high-speed 1/Os are being introduced
which demand the need for lower CDM target levels in order to achieve the needed I/O performance. This
is the scope of this latest update to JEP157.

By balancing improved static ESD controls specific to CDM, and limited ESD design capability in
today’s leading technologies, we recommend a CDM specification target level of 250 volts with
consideration for lower CDM target levels in unique cases where very high-speed 1/O performance is
needed. These target levels are a realistic and safe CDM level for manufacturing and handling today’s
products using basic CDM control methods or advanced CDM control techniques as needed based on the
target level.

At the same time, we show that the current trend of silicon technology scaling will continue to place
further restrictions on achievable CDM levels. It is, therefore, necessary that the Industry Council
presents a realistic CDM roadmap for consideration by the industry moving forward to 7 nm technologies
and beyond, including 2.5D and 3D technologies.

Introduction

It is well understood in the IC industry that the charged device model (CDM) is the ESD model that best
describes real-world component-level ESD events during IC manufacturing and handling. See Clause 4
for details. In contrast to HBM, where basic ESD control measures in manufacturing ensure a safe and
realistic specification level (i.e. 1000 volts HBM as reported in JEP155 [1]), CDM protection requires
these basic ESD controls as well as additional ESD controls such as managing against the charging of
insulators, at specific process steps, to ensure safe and realistic levels for all product designs below 200
volts. Some of these additional process assessment techniques that may need to be involved are detailed
out in a recently released standard practice from the ESDA entitled “Protection of Electrostatic Discharge
Susceptible Items — Process Assessment Techniques”, ANSI/ESD SP17.1. As IC applications have
moved towards ultra-high-speed 1/O interfaces (> 200 Gb/s) over the last decade, this CDM threat has
been further exacerbated in terms of qualification levels to achieve design performance. This has driven
the need for advanced control methods to be implemented for safe manufacturing in the production area.
Combined with these new developments the sensitivity and accuracy for CDM testing have become more
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critical than ever. This update to JEP157 addresses the current requirements for CDM presenting a
holistic view of the CDM roadmap including both standard and advanced high-speed products.

Some important aspects of the CDM challenge must be understood:

IC Design / Development Constraints: Constraints from silicon technology scaling, IC high-speed
circuit design requirements, and larger IC package size trends are impacting ESD protection capability,
see Clause 5 for details. These constraints can inhibit the ESD design methodology required to meet the
customer-specified 500 or 250 volt CDM levels. This is especially true for very high-speed high-
performance pin design types, which have limitations in CDM discharge peak current. As a result,
practical designs are restricted to 2-6 amperes of peak CDM current, which translates to a CDM target
level of 125-400 volts for many advanced technology products (depending on pin-count). In the same
vein, ultra-high-speed designs > 200 Gb/s in the sub-10 nm technologies can be constrained by even
tighter CDM peak currents in the range of 2 to 3 amperes for non-RF I/O.

Evolution of Perceived CDM Requirements: 500 volts can no longer be routinely met for the reasons
discussed above, often leading to delays in qualification and time-to-market. The more important focus
should be that the designs can no longer support these previous levels and that with the available CDM

control methods there is no need for higher CDM levels (2 500 volts) that make the designs nearly

impossible to meet circuit performance. In addition, even if only a small portion of the IC products are
designed to be in the market with a high-speed interface, these high-speed interfaces now require
consideration for even lower CDM targets compared to most products without these interfaces. Estimates
from the ESD Association’s Technology Roadmap [2] do show an expected increase in the number of
products that are predicted to have CDM levels below 125 volts by 2025 as shown in Figure 1.

Y

100 % ——

Copyright © 2020 ESD Association

2015 2020 By 2025

Figure 1 — Forward-Looking Charged Device Model Sensitivity Distribution Groups

Improved state-of-the-art CDM ESD control methods in practice in the industry today. Basic controls
allow safe handling for devices with CDM pass voltage levels as low as 200 volts and with process
assessment techniques as discussed in Clause 6 and further in ANSI/ESD SP17.1 enabling lower levels.
This work has revealed several important findings that need to be considered.
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A. Field return data from 11 billion IC devices show that customer returns can occur for products
with CDM pass levels from 200 volts to 2000 volts, meaning control of CDM at production
sites is more important than a specific performance target level. See Clause 7.

B. Field failures also can occur when proper CDM control is not established during a product
ramp-up (pre-qualification), meaning that production failures must be addressed by correcting
the CDM control methods at critical process steps rather than requiring the designs to pass at
higher voltages than are achievable by design. See Clause 6.

C. CDM control measures are available throughout the industry to meet safe manufacturing and
handling of products at 200 volts or above, meaning that products designed for CDM levels at
250 volts or 500 volts can be equally safe and reliable. Process assessment techniques as
discussed in Clause 6 and further in ANSI/ESD SP17.1 can be used to address even lower
CDM target levels.

D. Thus, any product with a CDM passing level of 250 volts or higher can be handled safely and
reliably in a facility with basic CDM control measures. This level of protection should result in
minimal impact on design and IC circuit performance requirements and make them compatible
with current technology trends. See Clause 8.

E. As future IC technologies are enabled, there should be a continuous improvement of CDM
control with even more advanced methods coming into practice.

F. Recently, a standard practice document ANSI/ESD SP17.1 [3] was developed by the ESD
Association introducing advanced process assessment techniques valuable for assessing risks
below 200V and which can be utilized for dealing with CDM at or below 125 volts. See Clause
6.

Recommended CDM Levels: Based on this extensive study, a safe and practical CDM passing level of
250 volts is recommended as outlined in Table 1 below. Products with a CDM target level lower than 250
volts should implement additional process-specific measures for CDM control, especially during product
ramp-up. For products in this category, process-specific techniques, as described in ANSI/ESD SP17.1,
are mandatory.
Table 1 — Recommended CDM Classification Based on Factory CDM Control
CDM classification level ESD Control Requirements
(tested acc. to
ANSIVESDA/JEDEC
JS-002)
Vepm = 200 V * Basic ESD control methods with the grounding of metallic
machine parts and control of insulators according to standards
like ANSI/ESD S20.20, IEC 61340-5-1, or JEDEC JESD625
Veom <200 V * Basic ESD control methods with the grounding of metallic
machine parts and control of insulators +
* Process specific measures to reduce the charging of the
device OR to avoid a hard discharge (high resistive material in
contact with the device leads) +
* Charging/discharging measurements at critical process
steps following ANSI/ESD SP17.1

Updated Roadmap for continued silicon technology scaling. With more recent developments requiring
ultra-high-speed interface designs in technologies of sub-10 nm, the CDM Roadmap has been revised as
shown in Figure 2. This was driven by targets for 5 nm SoCs and beyond for operations @ 56 GHz
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(Nyquist) or 224 Gb/s PAMA4. As designs are now limited to 75 fF of ESD loading capacitance, a target
level of 125 volts has become necessary (as indicated by the red bar in the figure) for this ultra-high-speed
interface. Package sizes for large ICs, such as microprocessors, at these performance levels, dictate the
CDM peak discharge current. To recognize this constraint, the Industry Council is also recommending
that the max target peak current of associated 224 Gb/s PAM4 high-speed IP blocks be 2.5 amperes.
Advanced process assessment techniques as specified in ANSI/ESD SP17.1 can enable a path to safe
manufacturing at these lower target levels. At the same time, lower performance 1/Os such as standard
GPIO interfaces should still be targeted at 250 volts leveraging basic control methods as described in
ANSI/ESD S20.20 [4], IEC 61340-5-1 [5], and JEDEC JESD625 [6] this will help minimize the
manufacturing risks on products that may have a high-performance I/O. This is explicitly shown in the
figure at the 7 to 5 nm node with the green bar at 250 volts in the figure for standard 1/Os, and the red bar
at 125 volts for ultra-high-speed 224 Gb/s PAM4 1/O interfaces. The choice of qualification thus depends
on the I/O applications.

500V
: Transition to CDM levels between 250 V and 125 volts can occur
: on any node from 16 nm to 7nm depending on I/O performance
) n
8.‘ . Target for Minimum Target for
E . all other 10 Ultra High-Speed
= : Interfaces: 250V Interfaces: 125V
3 —_— \  /asov ANSI/ESD 520.20,
o | 250V ] 5 7 o00v F IEC 61340-5-1 &
ssbidie 7 = JEDEC JESD625
G 125V
125V o Assessment
§§§§ techniques in
855 ANSI/ESD SP17.1
by
R

65nm 45nm  32nm 28nm 22nm |16nm 7nm 5nm <5nm —.>Tech. Node

SERDES 112 Gb/s
224 Gb/s

Figure 2 — Technology scaling effects on practical CDM levels and the associated CDM control
requirements

As 1/0 performance levels increase above 56 Gb/s PAM4, a reduction in the maximum peak current
design target will be needed for CDM due to reductions in the ESD design window based on technology,
package size, and I/O performance. This means that even 250 volts may not be achievable and still meet
performance requirements. However, care should be taken on the design side to ensure that if a target
level of 250 volts cannot be met as a function of the ESD window, package size, and performance reasons,
as discussed in Clause 5, that the achievable target level is maximized to reduce manufacturing risks. The
designed target level for the product must also be in line with the manufacturing capability. Simply
reducing the target level directly to 125 volts may not be prudent for the manufacturing capability. It
should be noted that as CDM target levels drop below 200 volts, data, as shown in Clause 7 is limited,
and proper manufacturing ESD controls may not have been implemented yet. Care should also be taken to
ensure that proper ESD controls are in place and that the proper process assessments have been made in
the manufacturing flow as per ANSI/ESD SP17.1 for whatever CDM target level is achievable. This will
ensure the manufacturing environment can manage the risks with component target levels moving
towards 125 volts.
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3D IC CDM Targets: As described in the GSA roadmap [7] for 3D ICs, in 2.5D and 3D packaging
processes, with die stacking some micro-bumps are not connected to the external package ball, but can
experience ESD exposure during a few process steps of the manufacturing process. In these packaging
technologies, the number of micro-bumps can range from hundreds up to tens of thousands, a CDM target
Ipgak range from 100 milliamps to 1 ampere is discussed for qualification. Careful consideration of ESD
controls in a few critical process steps will guarantee the safe handling of these micro-bumps in
manufacturing. The qualification can be done by assessing these internal bumps with very fast TLP (VF-
TLP) or wafer-level CC-TLP equipment.

External/Internal High-Speed I/Os: Externally exposed high-speed 1/Os require extra ESD control
precautions in the handling, manufacturing, assembly, testing, and system installation phases. At the same
time, internal I/O are not immune to ESD risks. Annex A explains how the risk of CDM events is limited
with a product’s internal I/O but can exist especially during printed circuit board (PCB) and system
assembly if ESD control precautions are not fully implemented, while external I/0 have extra precautions
that may need to be taken to ensure these 1/O are safe in real-world environments.

CDM Qualification of Interface IP: Determining whether an IP, when integrated into the product, is
expected to pass the product’s classification level is uncertain at best for the end-user. This is because the
standard CDM qualification of an IP interface to a voltage class is not practical as products are qualified
for a given package type or package size. For this purpose, a qualification method for IP based on a CDM
peak current as a qualification parameter is suggested as guidance in Annex B.

Test Methods for Sensitive CDM Targets: As the CDM target levels are reduced to below 250 volts,
proper test methods and accuracy of the test will become critical. See Annex C. Various techniques are
being investigated to improve the present air discharge test method for its fidelity. At the same time, there
is a much more serious effort to introduce contact-based testers for better reliability at lower CDM test
voltages. It is likely a standard will be developed allowing for both air discharge and contact-based testers
to be used alternatively. Currently, a method for contact based CDM testing called low-impedance contact
CDM has been released as a standard practice [8]. These critical developments are concurrently taking
place as CDM targets below 250 volts and as low as 125 volts are recommended.

Final Words: This revision of JEP157 addresses the critical need for CDM targets for ultra-high-speed
I/0O interfaces operating at data rates > 200 Gb/s and establishes that a safe level of 125 volts CDM can be
recommended. At very high-speed I/O interface data rates > 56 Gb/s, a combination of factors, including
the ESD design window for the technology, package size, and I/O performance can drive a reduction in
the designed peak current target, meaning 250 volts may not be achievable, but design efforts should
focus on maximizing the achievable peak current level to minimize manufacturing risk. Various process
assessment techniques (as described in ANSI/ESD SP17.1) are necessary to address the added risks in
manufacturing below 200 volts. It is important to emphasize again that all products with standard, lower
performance 1/Os, should still target 250 volts with manufacturing using known basic control methods
such as described in ANSI/ESD S20.20, IEC 61340-5-1, and JEDEC JESD625. Better Ipgax control for
accuracy at lower voltages in the CDM standard test methods to validate these CDM target levels is in
progress. Although not previously considered for any packaged product, interface IP qualification needs
to be addressed and this can be achieved by using a recommended standard for peak current as the target.
Finally, it is also recognized that exposed high-speed interface I/Os in a system need special ESD
protection requirements, whether they are considered external to the system or not.



JEDEC Publication No. 157A

RECOMMEND ESD-CDM TARGET LEVELS

Contents
I IIEEOAUCTION ...ttt ettt b e bt b e bt et et et bt sb bt e bt ea b et et enbesbesbeebeeueene 1
1 S COPIC ettt ettt ettt e h e h et bt e bt e e bt e e bt e e bt e e bt e e bt e e bt e e bt e e bt e e bt e e bt e e bt e e bt e e baeenbeeebaeenee s 1
2 RETETEIICES ...ttt b e b bt ea ettt s bbbt e bt st et et e s bt sb e bt e st ean et eneen 1
3 Terms and DEfINIIONS . ........eeoui ettt ettt et et e e st e et e e s beeaeeeeeneesaeesseenseenteeneeeneeeneennean 6
3 Terms and Definitions (CONE A) .....ccuiiiiiiiiieiiesie et eeee ettt e etee et eesteeestaeesaaeestbe e saeessbeessseesssaessseensseensseenes 7
4 CDM Background and HISEOTY ..........coouieiiieiiiieiieitiese ettt ettt ettt et ae et e st esaeeseeeste e teenteeneeeneenneas 8
5 CDM Challenges to IC Component ESD DESIZI ......ccueeuieirieiiiiiiieeieeiieieie ettt sttt neens 11
5.1 IIEEOAUCTION ..ttt et ettt h e s bt e bt et e et e sat e saeena e et e embees b e eseeebeenbeebeenaeeaeesaee 11
5.2 The CDM Event from the ESD Designer’s Perspective. ........ccceeeeieierierieniesieeieeieeiieeeee e 11
5.3 Design Techniques fOr CDM ........cccooiiiiiiiiiiiiiieetese ettt ettt steeaeeaessteseeesseeseesseesseessesssesseesseessesssenses 13
5.4 Technology Scaling Effects on CDM ESD RODUSINESS .......ceevieriiiriieiiiieiiesiesiiere e eeveeee e sse e esne e 15
5.5 Examples of CDM Impact on Integrated Circuit ESD DeSign........ccceevuiriiiiirieniieiieiieieeieceese e 17
5.6 Package Effects and Package TTends .........ccoocvivierieiieiieeeece ettt 22
5.7 ESD Designer’s Perspective on Realistic CDM Targets.........cccveveerierieeriesienienieeieeieeieeeesaeseesseensesne e 25
5.8 Further Technology Scaling Effects and Additional Impact to Realistic CDM Targets ..........cccccevveervernnenne. 27
5.9 High Speed/RF Circuits, Scaling Impact on CDM Targets.........ccceereererrierienieneienieeieeieeee e see e 27
6 CDM Related ESD Control in ASSEmMDBLY LiNeS........ceciiiieiieiieie ettt ns 35
0.1 IMIOTIVATION 1.ttt ettt et a et e e et ea e e bt e s bt e bt e bt et e e et sat e ehte st e et e en bt es b e ebeeebeenbeebeenbeeaeesaee 35
6.2 Basic Idea of CDM Protection and Process Related Risk Analysis ........ccoocoveiirieiineieneneseeceeeeeeee, 37
6.3 Process Capability & Transition ANALYSIS........coieieieierierieie ittt sttt ettt eeeeee e eneeeeneas 44
6.4 Advanced Process Risk Assessment Based on ANSI/ESD SP17.1.c.cooiiiiiiiiiiiniiiniiiereeceeeeceeeee 52
0.5 CONCIUSIONS ...ttt ettt et b e a e bt es et et e s bt e bt e bt eheeb e et en b e b e ekt ebeeb e eb e eatem s e b e be bt sbeebeeneenseneensen 61
7 Consolidated Industry Data on CDM levels vs. Field REtUINS..........ccceviiviieciiiiieiecieceeeee e 62
7.1  Field Return Rates versus CDM Voltage Level ..........occieiieieiieiieieeee et 62
7.2 Analysis of Typical EXAMPIES........cceeiieiiiiiiiiieiieieteie ettt ettt ettt esteesbeesaessaesseenseenseenneenes 64
7.3 COMCIUSIONS ...ttt sttt ettt s a e bt ehe bt et et et e s bt e bt sbeeb e et et et et e e bt sbeeueeaeenbenteneen 65
8 Recommendations for Realistic CDM Target Levels for the Present and an Outlook for the Future................. 66
T8 B o (< T TSRS 66
8.2 Relevance of CUrent LEVEL..........oooiiiiiiiii ittt ettt eseeeaeeeeenee 66
8.3 Relevance of VOItage LeVel .......c.oo ittt sttt be et e e se e 67
8.4 Correlation to Control Measures in Manufacturing Environment.............cccceeeeverneiiiiienceneenceenieneeeen 67
8.5 Recommended CDM Target LeVEl ........cccooiiiiiiiiieeee ettt sttt 68
8.6  Outlook and CDM Roadmap from Silicon Technology Scaling...........ccceevveriereeriieiinienienieereeve e 69
8.7 Outlook and CDM Roadmap from Silicon Technology Scaling— Impact of 3D ICs ........cccovevvrevervennnenen. 71
8.8 Challenges and Future Direction of Low Voltage CDM TeStNg........ccccverierierieerieeieeeeeeesreeveeveseneseeeneees 73
IR € VTG 21 s Lot o) gl 1S T SR 73
8.10 N 101 10100E:) o OO OO U PO PPOROPRRPP 74
Annex A External Versus Internal High-Speed I/OS ........coooiiiiiiiiiieeeeeee e 75
N B Uo7 1817 510§ TP SUS 75
A2 EXposed High-Speed I/OS .......ooiiiiiiieiieeee ettt sb ettt et e s et e et et e e enteeneeeneennean 75
A.3 Product Internal High-Speed [/OS .......c.coiiiiiiiiieeie ettt sttt 76
A.4 ESD Risk Classification with High-Speed I/OS ........ccooiiiiiiiiiiiiieieeeee et e 76
Annex B CDM Qualification of Interface IP Based on Peak CUITeNt ...........ccceevievvieiiieiiiieiieieenie e esreevens 79
Bl INITOQUCTION -.cueitititeeeeiet ettt b et ettt s bbbt e et e st et et e bt sb e e bt e aees s et et e st e st e e bt ebeenteneennenee 79
B.2  Choose Target Peak CUITENL.........c.cccierieriieiieiieieeieseesteesteeteseeesteesteeteesseessesssessaessaesseesseessesssesssesseessessenns 79
B.3 Determine Qualification Voltage Setting from Test Chip CDM Voltage and Peak Current Relationship....81
B.4 Perform CDM QUalifiCation TEStINZ......ccuvecvieierieriieriientiesieeteetestestteteeseessessaessaesseesseesseesesnsesseesseesseensenns 82
BLS  SUMIMATY ...ttt ettt e s et e s bt e sab e e st e e sttt e sabeesabeesabeeeabeesabeesabeeenbeesates 83
Annex C CDM Qualification and Test MEthOdS ...........ccoiieiriiiiiieiiiieiieeic ettt et et evaeeveeevaeeavee s 84
C.1  CDM Qualification Standards .............ceceieiuieeiiieiiieecieeeieeeiee et e e reeeteesbeesteessseesbeessseessseesssesssseesssessseennses 84
C.2  Comparison of Existing CDM Industry Standards............ccceeoeiiriinienieieeee et 87

-Vi-



JEDEC Publication No. 157A

C.3  Sources and Impact of Zap to Zap and Tester to Tester Variation ............cceecveeeveriereereeneenieseeseeseesseenneens 92
C.4  Emerging Test MEthOMS ......ccvieiiiiiiiieiiieiieiieie ettt ettt et et e st e vt ete e b e esbessbesssesseeseesseessesssesssesseesseensenns 99
C.5 Conclusions and Outlook: CDM Test MEthOdS ..........ccueieriiriiriniiiiieieieesie et 104
Annex D Some Aspects of CDM Tester Circuit MOeIling .........c.cccuevierierienieieie et 106
D1 INITOQUCTION ettt ettt st b ettt bt bt e bt e bt eb s et et e bt saeebeebeean et eneen 106
D.2  CDM TESLEr MOGEL .....cueiuiiniiiitieieeieettetet sttt ettt et be st ettt et nbe et be bt ease e eneen 107
D.3 WavefOrmm ANALYSIS ... ceoueeieeieeiieetiete ettt ettt ettt et e st e bt et et e e s e s bt e bt e beeabesmeesmeesse e eeenteeneeeneeeneennean 112
LD 107 Te] 11 53 T TP 116
Annex E CDM Tester Limitations in Representing Real World Events..........cccoccoooiiiiiiiiiiiiiieeeecee e 118
E.1  Physics 0f Real WOrld CDM .......cciiiiiiiiiieiieee ettt sttt st ae ettt e sbe et ebeeneeneeeeneas 118
E.2 Consideration and Analysis of Real-World CDM.........ccccoiiiiiiiiiieeeeese et 122
E.3 Differences Between Real World CDM and Tester World CDM .........cooiiiiiiiiiiieieeee e 125
E.4 CDM Waveform Comparison Between Real World and Tester ..........cceveevieniieniiciiiiecieeeeeeeee e 126
E.5  COMNCIUSIONS ...ttt ettt b e sh e bt e st e s et et e e bt s bt e bt e st es s et e b e bt sbeebeebeeaeeneennen 129
Annex F CDM — Does it Correlate to Other ESD StreSSes? .......coueviririririeieieieriesiesieeiceit et 130
F.1  TheoretiCal ANALYSIS.......cccieoieeieriieiieieeteete ettt ettt et e st estt e st et e esteesaesseeseesseensesnsesseesseesseanseansenssenseensenn 130
F.2  Example and Case StUAICS .......ccccceerieriieciieieeieiieiteesie et st esitetete et eaessaesseeseenseensesseesseanseanseansesssesseessenn 134
F.3 COMCIUSIONS ...ttt ettt ettt b e s bbbt ea et et s bt sb e bt e bt eb s et et e bt sa e e bt ebeeaneneeneen 138
Annex G Charged Board Events and Relationship t0 CDM.........ccoociiiiiiiiiiiiee e e 139
G.1 Charged Board Event Problem Statement .............cccoeriiiiiiiiieiieieeeee et 139
G.2 Charged Board Event (CBE) OVEIVIEW ......cc.ciiiiiieiieieierieeieste ettt sttt see e e eneeeeneas 139
G.3 Relation of Charged Board Events to Component Level ESD Test Methods ..........ccceveiiniiiiinceienee. 140
G.4 Charged Board and Related Failure Case StUIES ........ccerueriiriririiieieieesesie e 140
G.5 Example Charged Board Event Testing Methods ..........c.cccueiiiriieiiieiieiecieseesie et 141
G.6 Charged Board Event Test RESUILS......c..ccuiiiiiiiiiiiieie ettt ettt sae e sae e esseessessaessaenees 142
G.7 Identifying and Minimizing Charged Board Event (CBE) Failures ..........ccccceeieviiiciiicienienecieeeeeieeeeen 144
G.8  SUIMIMATY ...eiiiiiiiieeiee ettt ettt e st e sttt e st e e st b e e sab e e bt e e sabeesbteesabeebteesabeenbteesabeabaeanateebeeensseanns 145
Annex H Impact of CDM Requirements 0n ProQUCES ..........ccoocuieiiieiiiiiiieniieie ettt 146
H.1 CDM ESD REQUITEINENLS .......ccueeriieiieiieieeiestiesteesseesteseestesseesseesseessesssessaesseesseesesssesssesseessesnseensesssesssessees 146
H.2 Tmpact of GOals 0N PrOAUCES .......c.eoruiiiiiiieiieiiee ettt ettt ettt e eneeeseenneas 147
H.3 Supplier / Customer Impact of a Revision to the CDM Target Levels.........cccocoieririiiiinienieeeeeeeeeeen 149
Annex [ Frequently ASKEd QUESTIONS .......cc.eiiuiiiiiiitieit ettt ettt et e s et et e et et e eseesseesneenseenaeeneeene 150
ANNEX J REVISION HISEOTY ...ttt ettt st a et et ea e s bt e sb e e s b e e bt embeemaesaeenae 159

-vii-



JEDEC Publication No. 157A

-viii-



JEDEC Publication No. 157A
Page 1
RECOMMEND ESD-CDM TARGET LEVELS

(From JEDEC Board Ballot, JCB-22-02, formulated under the cognizance of the JC-14.3 Subcommittee
on Silicon Devices reliability Qualification and Monitoring.)

1 Scope

The intent of this report is to document and provide critical information to assess and make decisions on
safe CDM ESD level requirements. The scope of this document is to provide this information to quality
organizations in both semiconductor companies and their IC customers.

Special Notes on System Level ESD:

1. This work and the recommendations therein are intended for component level safe ESD requirements
and will have little or no effect on system level ESD results.

2. Systems and System boards should continue to be designed to meet appropriate ESD threats regardless
of the components in the systems that are meeting the new recommendations from this work, and that all
proper system reliability must be assessed through the IEC test method.
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