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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 claimsto 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.

Published by
©JEDEC Solid State Technology Association 2016
3103 North 10th Street
Suite 240 South
Arlington, VA 22201-2107

This document may be downloaded free of charge; however JEDEC retains the
copyright on this material. By downloading thisfile the individual agrees not to
charge for or resell the resulting material.

PRICE: Contact JEDEC

Printed in the U.S.A.
All rights reserved
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This document is copyrighted by JEDEC and may not be
reproduced without permission.

For information, contact:
JEDEC Solid State Technology Association
3103 North 10th Street
Suite 240 South
Arlington, VA 22201-2107

or refer to www.jedec.org under Standards-Documents/Copyright Information.
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JEDEC Standard No. 22-B111A

TEST METHOD B111A

BOARD LEVEL DROP TEST METHOD OF COMPONENTS
FOR HANDHELD ELECTRONIC PRODUCTS

Introduction

The handheld electronic products fit into the consumer and portable market segments. Included in the
handheld electronic products are cameras, calculators, cell phones, pagers, palm size PCs, Personal
Computer Memory Card International Association (PCMCIA) cards, smart cards, mobile phones,
personal digital assistants (PDAS) and other electronic products that can be conveniently stored in a
pocket and used while held in user’s hand.

These handheld electronic products are more prone to being dropped during their useful service life
because of their size and weight. This dropping event can not only cause mechanical failuresin the
housing of the device but also create electrical failuresin the printed circuit board (PCB) assemblies
mounted inside the housing due to transfer of energy through PCB supports. The electrical failures may
result from various failure modes such as cracking of circuit board, trace cracking on the board, cracking
of solder interconnections between the components and the board, and the component cracks. The
primary driver of these failuresis excessive flexing of circuit board due to input acceleration to the board
created from dropping the handheld electronic product. This flexing of the board causes relative motion
between the board and the components mounted on it, resulting in component, interconnects, or board
failures. Thistype of failure is a strong function of the combination of the board design, construction,
material, thickness, and surface finish; interconnect material and standoff height; and component size.
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TEST METHOD B111A

BOARD LEVEL DROP TEST METHOD OF COMPONENTS
FOR HANDHELD ELECTRONIC PRODUCTS

(From JEDEC Board Ballot JCB-16-57, formulated under the cognizance of the JC-14.1 Subcommittee
on Reliability Test Methods for Packaged Devices.)

1 Scope

The board level drop test method is intended to evaluate and compare drop performance of surface mount
electronic components for handheld electronic product applications in an accelerated test environment,
where excessive flexure of acircuit board causes product failure. The purpose of this document isto
standardize the test board and test methodol ogy to provide a reproducible assessment of the drop test
performance of surface mounted components while duplicating the failure modes normally observed
during product level test. Thisis not meant to replace any system level drop test that maybe needed to
qualify a specific handheld electronic product nor to cover the drop test required to simulate shipping and
handling related shock of electronic components or PCB assemblies. These requirements are already
addressed in JESD22-B110.

The method is applicable to both area-array and perimeter-leaded surface mounted packages. The
correlation between test and field conditionsis not yet fully established. Consequently, the test procedure
is presently more appropriate for relative component performance comparison than for use as a pass/fail
criterion. Rather, results should be used to augment existing data or establish baseline for potential
investigative efforts in package/board technol ogies.

The comparability between different test sites, data acquisition methods, and board manufacturers has not
been fully demonstrated by existing data. As aresult, if the data are to be used for direct comparison of
component performance, matching study must first be performed to prove that the data are in fact
comparable across different test sites and test conditions.

This method is not intended to substitute for full characterization testing, which might incorporate
substantially larger sample sizes and increased number of drops. Due to limited sample size and number
of drops specified here, it is possible that enough failure data may not be generated in every caseto
perform full statistical analysis.

2 Apparatus

The shock-testing apparatus shall be capable of providing shock pulses with a peak acceleration of up to
2900 multiples of gravity (g), avelocity change of 100 to 544 centimeters per second (39 to 214 inches
per second), and a pulse duration between 0.3 and 8.0 milliseconds to the body of the component. For
free-state testing, a velocity change of 125 to 544 centimeters per second (49 to 214 inches per second)
and a pulse duration between 0.3 and 2.0 milliseconds is sufficient. Conversely, for mounted-state testing,
apparatus capabl e of avelocity change of 100 to 544 centimeters per second (39 to 214 inches per second)
and a pulse duration between 5.0 and 8.0 milliseconds to the body of the component is sufficient.
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2 Apparatus (cont’d)

The acceleration pulse shall be a half-sine waveform with an allowable deviation from specified peak
acceleration not greater than £10%. The test velocity change shall be £10% of the specified level. The
pulse duration shall be measured between the points at 10% of the peak acceleration during rise time and
10% of the peak acceleration during decay time. Absolute tolerances of the pulse duration shall be +15%
of the specified duration. The test equipment transducer shall have a natural frequency greater than 5
times the frequency of the shock pulse being established, and measured through alow-pass filter having a
bandwidth greater than 5 times the frequency of the shock pulse being established. Filtering should not be
used in lieu of good measurement setup and procedure practices.

Appropriate equipment calibration should be considered prior to any testing to ensure conformance to the
specified targets and acceptabl e tolerances. Reserving a set of known good units is recommended for pre-
test calibration exercise whenever new samples are to be tested. If calibration tests are conducted
regularly, then following periodical preventive maintenance should suffice for the equipment to meet the
target and tolerance limits.

3 Termsand definitions

For purposes of this standard, the following definitions shall apply.

component: A packaged semiconductor device.

double-sided PCB assembly: A printed circuit board assembly with components mounted on both sides
of the board.

event: An electrical discontinuity of resistance greater than 1000 ohms lasting for 1 microsecond or
longer.

event detector: A continuity test instrument capable of detecting electrical discontinuity of resistance
greater than 1000 ohms lasting for 1 microsecond or longer.

handheld electronic product: An electronic product that can conveniently be stored in a pocket (of
sufficient size) and operated when held in user’s hand. Included in handheld electronic products are
cameras, calculators, cell phones, pagers, palm-size PCs (formerly called ‘ pocket organizers'), Personal
Computer Memory Card International Association (PCMCIA) cards, smart cards, mobile phones,
personal digital assistants (PDAS), and other communication devices.

peak acceleration: The maximum acceleration during the dynamic motion of the test apparatus.

pulse duration, acceleration interval: The time interval between the instant when the acceleration first
reaches 10% of its specified peak level and the instant when the acceleration first returns to 10% of the
specified peak level after having reached that peak level.

single-sided PCB assembly: A printed circuit board assembly with components mounted on only one
side of the board.
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