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Electrostatic Discharge Association (ESDA) standards and publications are designed to serve the
CAUTION public interest by eliminating misunderstandings between manufacturers and purchasers, facilitating
NOTICE the interchangeability and improvement of products and assisting the purchaser in selecting and
obtaining the proper product for his particular needs. The existence of such standards and publications
shall not in any respect preclude any member or non-member of the Association from manufacturing
or selling products not conforming to such standards and publications. Nor shall the fact that a standard
or publication that is published by the Association preclude its voluntary use by non-members of the
Association whether the document is to be used either domestically or internationally. Recommended
standards and publications are adopted by the ESDA in accordance with the ANSI Patent policy.

Interpretation of ESDA Standards: The interpretation of standards in-so-far as it may relate to a specific
product or manufacturer is a proper matter for the individual company concerned and cannot be
undertaken by any person acting for the ESDA. The ESDA Standards Chairman may make comments
limited to an explanation or clarification of the technical language or provisions in a standard, but not
related to its application to specific products and manufacturers. No other person is authorized to
comment on behalf of the ESDA on any ESDA Standard.

THE CONTENTS OF ESDA’S STANDARDS AND PUBLICATIONS ARE PROVIDED “AS-IS,” AND
DISCLAIMER OF  ESDA MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESSED OR IMPLIED, OF ANY

KIND WITH RESPECT TO SUCH CONTENTS. ESDA DISCLAIMS ALL REPRESENTATIONS AND
WARRANTIES WARRANTIES, INCLUDING WITHOUT LIMITATION, WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE OR USE, TITLE AND NON-INFRINGEMENT.

ESDA STANDARDS AND PUBLICATIONS ARE CONSIDERED TECHNICALLY SOUND AT THE
DISCLAIMER OF  TIME THEY ARE APPROVED FOR PUBLICATION. THEY ARE NOT A SUBSTITUTE FOR A
GUARANTY PRODUCT SELLER’'S OR USER’S OWN JUDGEMENT WITH RESPECT TO ANY PARTICULAR

PRODUCT DISCUSSED, AND ESDA DOES NOT UNDERTAKE TO GUARANTEE THE
PERFORMANCE OF ANY INDIVIDUAL MANUFACTURERS’ PRODUCTS BY VIRTUE OF SUCH
STANDARDS OR PUBLICATIONS. THUS, ESDA EXPRESSLY DISLAIMS ANY RESPONSIBILITY
FOR DAMAGES ARISING FROM THE USE, APPLICATION, OR RELIANCE BY OTHERS ON THE
INFORMATION CONTAINED IN THESE STANDARDS OR PUBLICATIONS.

NEITHER ESDA, NOR ITS MEMBERS, OFFICERS, EMPLOYEES OR OTHER REPRESENTATIVES
IMITATION ON WILL BE LIABLE FOR DAMAGES ARISING OUT OF, OR IN CONNECTION WITH, THE USE OR
, MISUSE OF ESDA STANDARDS OR PUBLICATIONS, EVEN IF ADVISED OF THE POSSIBILITY
ESDA’s LIABILITY  THEREOF. THIS IS A COMPREHENSIVE LIMITATION OF LIABILITY THAT APPLIES TO ALL
DAMAGES OF ANY KIND, INCLUDING WITHOUT LIMITATION, LOSS OF DATA, INCOME OR

PROFIT, LOSS OF OR DAMAGE TO PROPERTY AND CLAIMS OF THIRD PARTIES.
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(This foreword is not part of ESD Association Standard Practice ANSI/ESD SP5.1.3-2017)

FOREWORD

Human body model (HBM) events can theoretically happen between any two pins and therefore
the HBM test should describe the stress by zapping one pin and putting the other pin to tester
ground. However, even in the early 80's, when devices were assembled in low pin count DIP
packages, this ended in too many stress combinations, and, consequently, pin combinations have
been defined which reduce the number of stress combinations.

Those pin combinations defined in legacy industry standards are still widely used today for the
qualification of modern semiconductor devices with hundreds or even thousands of pins or balls.
By the 90’s this resulted in a dramatic increase in test time along with the need for a lot of tester
channels. The industry solved that problem by reducing the number of zaps per stress combination,
the time between two zaps and by introducing optimized pin combinations such as in Table 2A of
ANSI/ESDA/JEDEC JS-001.

With the trend of increasing product complexity and an increasing number of power domains, not
only is the number of stress pulses (and therefore test time) increasing, but we are also seeing new
spurious failure mechanisms such as gate oxide failures in the core, which occur as a result of
excessive repetitive stressing to the same discharge path. The need to reduce the stress count is
addressed by the current ANSI/ESDA/JEDEC JS-001 — ESDA/JEDEC Joint Standard for
Electrostatic Discharge Sensitivity Testing — Human Body Model (HBM) — Component Level.
“Partitioned testing” (see Table 2A in ANSI/ESDA/JEDEC JS-001) reduces the amount of cross-
domain stressing. Sampling of non-supply cloned I/O pins reduces the overall number of stresses
in components with a large number of identical (“cloned”) signal pins.

Both approaches in ANSI/ESDA/JEDEC JS-001 have two fundamental drawbacks. First, the
number of stresses a component is exposed to is high compared to the real-world scenario in which
a component typically sees only one zap. Secondly, it is required to have a detailed knowledge of
the design of the component; e.g., associated supply pins for non-supply pins have to be identified
which is often rather difficult and requires design and ESD expertise. However, this knowledge is
not necessarily available for the personnel performing the qualification tests.

The approach defined in this standard practice! goes a radical new way. Instead of grouping pins
into supply and non-supply pins, all pins are treated equally. Each pin is stressed (i. e. tied to
Terminal A) once against one randomly selected other pin tied to Terminal B, and each pin is tied
once to tester ground (Terminal B) and a randomly selected other pin is stressed against this pin.
The pin-pair selection procedure hence allows a true two-pin test which can be performed by any
tester that meets ANSI/ESDA/JEDEC JS-001. This standard practice defines a new method for
determining a set of pin combinations which can be used instead of Table 2A or Table 2B in
ANSI/ESDA/JEDEC JS-001. Stress test equipment qualification and routine verification,
classification procedure, failure criteria and component classification defined in
ANSI/ESDA/JEDEC JS-001 are unchanged.

Obviously, the only information of the component which is required is the pin list and possibly no-
connect pins if those should be excluded from stressing. According to the data published in [1] and
[2], the stress count reduction and hence the test time reduction can be up to 95 percent, depending
on the complexity of the component. Experiments clearly demonstrate ([1] and [2]) that the
proposed pin-pair selection method avoids wear-out due to overstress and is a more realistic test
scenario. However, for the “classic” HBM failure signature, thermal overload, the stressing of these
randomly selected pin-pairs leads to the same test results as stressing according to Table 2A or
Table 2B in ANSI/ESDA/JEDEC JS-001. Of course, this cannot be taken for granted. The true two-
pin stress approach might occasionally address fails in “weak” discharge paths, e.g. between two

1 ESD Association Standard Practice (SP): A procedure for performing one or more operations or functions
that may or may not yield a test result. Note, if a test result is obtained it may not be reproducible.
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