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PAS 62050 © IEC:2004 (E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

BOARD LEVEL DROP TEST METHOD OF COMPONENTS
FOR HANDHELD ELECTRONIC PRODUCTS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all
national electrotechnical committees (IEC National Committees). The object of IEC is omote international co-
operation on all questions concerning standardization in the electrical and electron@?eal’d\\To this end and in
additipmtoother—activities, TECpubtistres—tmtermatiomat—Standards, T echmicat—SpecRicati thmical] Reports,
Publidly Available Specifications (PAS) and Guides (hereafter referred to as “IE eparation
is enfrusted to technical committees; any IEC National Committee interes with may
partic|pate in this preparatory work. International, governmental and non-gove S °r: Qs liajsing with

the IEC also participate in this preparation. IEC collaborates closel ization for
Standprdization (ISO) in accordance with conditions determined by agreem igns.

2) The formal decisions or agreements of IEC on technical matters express\a brnational
consejnsus of opinion on the relevant subjects since each technical te b nterested
IEC Npational Committees.

3) IEC Rublications have the form of recommendations for j 8 3 3 National
Comnjittees in that sense. While all reasonable efforts afe @ RQSUre R ht of IEC
Publidations is accurate, IEC cannot be held resporsi 2 for any

misinferpretation by any end user.

4) In ordger to promote international unifo ¢ ké to apply IEC Puplications
transparently to the maximum extent possibie J s blications. Any divergencq between
any IHC Publication and the corresponding n 9 0\ ! \.d Il pe clearly indicated in the|latter.

5) IEC pfovides no marking procedure to indiga AP PR ndered responsible for any gquipment

declafed to be in conformity with an IEC Publica
6) All users should ensure that the
7) No ligbility shall attach to i i S 87 s or agents including individual experts and

members of its technicg hmage or
other damage of any na lexpenses
arising out of the publica

8) Attention is dra tations is
indispensable for (o

9) Attenfjon is drawn of patent

rights| IEC shall n

A PAS i vailable
to the p

IEC-PAB mmittee
47: Semi

This PAS was approved for
publication by the P-members of the
committee concerned as indicated in

the following document

Draft PAS Report on voting
4771753/NP 477TT791/RVN

Following publication of this PAS, the technical committee or subcommittee concerned will
investigate the possibility of transforming the PAS into an International Standard

An IEC-PAS licence of copyright and assignment of copyright has been signed by the IEC and
JEDEC and is recorded at the Central Office.

This PAS shall remain valid for an initial maximum period of three years starting from
2004-11. The validity may be extended for a single three-year period, following which it shall be
revised to become another type of normative document or shall be withdrawn.

Page i



https://iecnorm.com/api/?name=9a96760bf89dc7930777f300acb5a3b3

Copyright © 2003, JEDEC; 2004, IEC
JEDEC Standard No. 22-B111

BOARD LEVEL DROP TEST METHOD OF COMPONENTS
FOR HANDHELD ELECTRONIC PRODUCTS

I ntroduction

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 carm phones,
personal digital assistants (PDAS) and other electronic products that can be gonvente ’
pocket and used while held in user’s hand.

These handheld electronic products are more prone to being dropped
because|of their size and weight. This dropping event can not onhy
housing|of the device but also create electrical failuresin the
mountedl inside the housing due to transfer of energy throug

result from various failure modes such as cracking of cir
of soldef interconnections between the components and
primary|(driver of these failuresis excesg [
created
between
failures.
thickneg

Page ii
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BOARD LEVEL DROP TEST METHOD OF COMPONENTS
FOR HANDHELD ELECTRONIC PRODUCTS

(From JEDEC Board Ballot JCB-03-38, formulated under the cognizance of the JC-14.1 Subcommittee

on Reliability Test Methods for Packaged Devices)

1 Scope (\

The Boird Level Drop Test Method is intended to evaluate and compare

Sur
mount g ectronic components for handheld el ectronic product applications <
environiment, where excessive flexure of acircuit board causes proddct fai A“ 0

X
obser

standardize the test board and test methodol ogy to provide a reproducible .\vs.x\-q %
performance of surface mounted components while duplicating the fax e r q
during groduct level test. \ \

The purpose of this document is to prescribe a standardiy -:g(’?‘ thog aric 8porting procedure
not a cgmponent qualification test and i EN §ﬁ. systen el drop test tha
needed o qualify a specific handheld ele S 'b d 15\not meant to cover the
required to simulate shipping and handli of efectro) ponents or PCB asq

These rfequirements are already addres
applicalyle to both area-array and perimete

. Thisis
t maybe
lrop test
emblies.
bthod is

Correlatjon between tes
procedure is presently ! tVET c/fail
criterior]. Rather, @S shiquldh s : sting data or establish baseline for potential
investiggative effor D PO slogie

AN
The comparabilit %‘- s has
not been fully demonstral Asaresult, if the data are to be used for direct comparison
of component\p ‘ﬁ{ nct

of dropg specifieti : is possible that enough failure data may not be generated in every case
perform|full statisticahanaysis.

umber
0

2 Apparatus

As per JESD22-B104-B and JESDD22-B110
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3 Termsand definitions

For purposes of this standard, the following definitions shall apply
component: A packaged semiconductor device.

single-sided PCB assembly: A printed circuit board assembly with components maounted on only one
side of the board (cm\

double-sided PCB assembly: A printed circuit board assembly with cogr

bottom s$ides of the board.
s «\o palm-size PCs
i Associdtion (PCMCIA

peak acceleration: The maximum accel ergiQ dyngmie) of the test apparatus.

handheld electronic product: A product that can conveniently be
and usedl when held in user’s hand.

NOTE |Included in handheld electronic products are cameras
(formerly called ‘ pocket organizers’), Personal Comp
smart caifds, mobile phones, personal digital a3

pulse dyiration; acceleration.interval: tervval, ety Instant when the acceleratijon first
reaches10% of its specified'peak |6 the PN the acceleration first returns to 10% pf the
specifiefl peak level aftex havi

table drjop height: drap height . able needed to attain the prescribed peak
accelergtion and

event: A
longer.

or

event d¢

4 Applicable me@s

JESD22-B104-B, Mechanical Shock

JESD22-B110, Subassembly Mechanical Shock

IPC-SMT-782, Surface Mount Design and Land Pattern Standard
IPC-A-600, Acceptability of Printed Boards

J-STD-020, Moisture/Reflow Sensitivity Classification for Non-hermetic Solid State Surface Mount
Devices

J-STD-033, Standard for Handling, Packing, Shipping and Use of Moisture/Reflow Sensitive Surface
Mount Devices

IPC-9701, Performance Test Methods and Qualification Requirements for Surface Mount Solder
Attachments
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5 Test Componentsand Board

5.1 Components

This standard covers all area arrays and perimeter-leaded surface-mountabl e packaged semiconductor

devices such as BGAs, LGAs, CSPs, TSOPs, and QFNs typically used in handheld electronic product.

Since components with body sizes larger than 15 mm x 15 mmin size are not used in these applications,
the maximum size of the component body covered in this standard is 15 mm x 18 mms._All components
used forthistestingmust-be-daisy-chained—TFhe-daisy-chain-should-either- be dofe-at- therdie levelor by
providing daisy chain links at the |lead-frame or substrate level. In case of pan Yaln ch
dummy die must be used inside the package to simulate the actual struct y

and thickness should be similar to the functional die size to be used jrf app .,l Q
materialls, dimensions, and assembly processes shall be representative

\\

5.2 Test board

Sinceth 0 ie g standard defines a
preferre 3 039 8 of those used in

handhel ! " er represents a specific

applicat : be documented. The test data
generate -- erating the same data on same
compong

521 Preferred board

The preferred test board F6+1
stack-up. Thisisr, structed
using high densityy 3 C [Table1
provides the thi ckn PRer coverage, and the meterial for each layer. The dielectric material sshall
meet the {Opertie éntsas given in Table 2. The PCB shall have Organic
Solderabili ish to avoid any copper oxidation before componegnt
mountj . empe / Tg, of each dielectric material aswell as of the comppsite
board e modulus and Tg of the dielectric materials shall be specified. The
composl [

compon

board, €

The boards shall be symmetric in construction about the mid-plang of the
perences in the top and bottom two layers.

Since afypi 2ard may have a combination of microviain pad and no viasin pad for area
array packages for routing purposes, it is required that such components (BGAs, CSPs, etc) be tegted on
board wjth.both microvia and non-microvia PCB pads. This shall be accomplished by designing double
sided boards with mirror component footprint on each side (top and bottom) of the board. The board Side
A shall have microviasin pads (“viain pad”) on all component mounting pads while the board Side B
shall have no microvias in pads (“no viain pads’). For board Side A, the microviasin pads shall be
created with laser ablation with viadiameter of 110 microns. The vias shall then be plated resulting in
straight or near straight walls. The capture pad diameter shall be at least 220 microns. Although two
sided boards are to be designed, the component shall only be mounted on one side at atime, resulting in
two single sided assemblies (* Side A assembly” and “Side B assembly”), unless the component is
anticipated for use in mirror-sided board assemblies. In that case, the components shall be mounted on
each side of the board.
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5.2 Test board (cont’d)
5.21 Preferred board construction, material, and design )cont’d)

As perimeter-leaded devices do not typically require microviain pad, the test board for such devices
(TSOP, QFP, etc) does not need to include microvias. The board shall still be designed as double-sided
with footprint of similar sized components on each side.

Although daisy-chain nets will typically not require plated though holes (PTH) ¢ther than those required

for man{ia probe pads and connectors, the test board shall contain PTH 1N The COmpx egion (1.2X
the areajcovered by component) to approximate mechanical effect of viason & ards.

There s
cLugh
s. The

|ocation
holes sh

Itisrecq c the specificgtion in
Table 3ffor area array devices. The pad design for leade , few ces-shall be according to
IPC-SM}-782 guidelines. All component atfachment pads sh ) D) with
solder npask clearance of 75 microns between the'® haller
clearande can be used as long as it does nof/tause aniisol e his-
registratjon. Solder mask registration toleyance shalN\qote

(I'\a&lad/—\r\ upand material

i -\
Board LM%’EC & wpv@Coverage (%) Material
! N

T [ o o o
Laget DO NN\ N\, Pads+ traces Copper
Digaige 2 |\ 65 RCC

L\ayg\& %57\ 40% including daisy chain links Copper
\Didegtioxs 2130 / FR4"
R ECENNENE 70% Copper

N DidtecticSA | \130 FR4'
TN 18 70% Copper
Dietéctricd-5 130 FR4'
Lay 18 70% Copper
Dielectric 5-6 130 FR4'"
Cayer 6 8 70% Copper
Dielectric 6-7 130 FR4"
Layer7 35 40% Copper
Dielectric 7-8 65 RCC’
Layer 8 35 Pads + Traces + daisy chain links Copper
Solder Mask 20 LPI

" Suggested RCC Material: Polyclad PCL-CF-400 12/35/35
" Suggested FR4 Material: NELCO N-4000-6 or equivalent
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52 Test board (cont’d)
5.21 Preferred board construction, material, and design )cont’d)
Table 2 — Mechanical property requirementsfor dielectric materials
Property Unit FR4 RCC
Tensile Strength MPa >100 >50 Y
FenstteModutus GPa 20+2 Z(LAil\
Tensile Elongation % >3 M
In-plane CTE ppm/°C 15+
(below Tg) .
g CEENN U
Cu Pedl kgf/c
Table3 — Recommendeé@\mémm openings
Component 1/0 Pitch Mask Opening
(mm) (mm)
058 rwwzzxx o
f N AN, ois
O XN [N W03 050
7R NI s
The trage wid n test all be 75 microns within the component area. Thig
includeg all traces ' n ith solder joint interconnect as well as all internal layers. A triace
width of 20 or all traces outside of component region. The board shall hajre
matching daisy thain that one or multiple nets are formed through all interconnects gfter
componenyMosting\\Wher necessary, additional test points within each net shall be incorpofated
for failure locatio ifteation. Each additional test point shall be clearly labeled using row column
format gf the package. AN routing and traces within and just outside the component footprint shall be
done on(layer-2:and | 8 for area array packages and layer 1 and layer 8 for perimeter |leaded packages.
The suggested-test-board-shall-have component mounting-features such-as-Pin-1 identification-and

global/local fiducials.
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5.2 Test board (cont’d)

5.21 Preferred board construction, material, and design (cont’d)

8,04

132

13.5

105

U12A

U14A

-2.04
i

‘J LH pia U2a
2.04 4

ponents’ center
hole as datum)

C cation of Y location of
enter (mm) | component center (mm)
\\K!Ji\“\ j>C0me/2 5+ CompY/2
\6\@?‘\ 2}.75 + CompX/4 5+ CompY/2
Q AN 525 5+ CompY/2
\ W 76.25 - CompX/4 5+ CompY/2
\ \&5 \ 100 - CompX/2 5+ CompY/2
U6 5 + CompX/2 355
\U7 28.75 + CompX /4 35.5
us 52.5 35.5
g9 76-25—CompXi4 355
ul10 100 - CompX/2 35.5
ull 5+ CompX/2 66 - CompY/2
ul12 28.75 + CompX/4 66 - CompY/2
ui13 52.5 66 - CompY /2
ul4 76.25 - CompX/4 66 - CompY /2
(ONES 100 - CompX/2 66 - CompY /2

CompX & CompY : Component length and width.
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5.2 Test board (cont’d)

5.2.2 Preferred test board size, layout, and component locations

The board footprint and layout is shown in Figure 1. The overall board size shall be 132 mm X 77 mm
that can accommodate up to 15 components of same typein a3 row by 5 column format. The maximum
component size shall be 15 mm in length or width and there shall be at least 5 and 8 mm gap between the
components in x- and y-direction, respectively. All 15 sites on each side of the b (top and bottom)
shall have the same component footprint. A “common” footprint for multiple %ms can also be
used if daisy chain requirements, as specified in section 6.2, are met. For examp

be designed to accommodate suitably designed daisy chain components w
other bg| array combination. However, amix of different component.si
on the s
analyze|

There sl Al Chg T ) gtions
of these \\ D YHe box
(shown y

edges off out side components (U1 throug of b).shel | "a [ y of
this box

compon fpective
of comp using

the cent

The arequof the board in 3 e Qutside B ' ,
through e AW (¢ y 5 shall

be provi e board.
53 T

Prior to : W devic ' ness,
warpagd g : y

performed onalkboa W \ Itis
recomm Nal s shi ty
criteria. ad Shigl the
board &t 3 6 2 CTE
of theb ~ re not
requireg

The Con“\nnnnfe chall ha halkkod accardina t

ST 022 nriorta-basrd-acconmblyv.
POHCHtS SHaTPC-daktaaccoraMmy IS

1
Al O PO O 00T GooCITiory .

The test boards shall be assembled using best known methods of printed circuit assembly process,
representative of production methods. At least one board shall be used to adjust board mounting process
such as paste printing, placement, and reflow profile.

All assemblies shall be single side only unless the component is anticipated for use in mirror-sided board
assemblies. In that case, the components shall be mounted on each side of the board.
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5.3 Test board assembly (cont’d)

A 100% X-ray inspection is recommended on assembled units to check for voids, shorts, and other
abnormalities. Electrical continuity test shall aso be performed on all mounted units to detect any opens
or shorts.

5.4 Number of Componentsand Sample Size

The above board design allows up to 15 locations for component mounting ang t |s pr red that
components be mounted on all 15 locations. Since the drop performanceis PNt
location|on the board, testing with components mounted on all 15 locatio:

information to the users of this data (OEMS) in proper layout of their produ
supporteéd at 4 corners these locations cover worst case board curvat g | 2 poximity
to suppqrt locations (U1, U5, U11, & U15), and various location

Becauss is
recogniz bonents
for largd e

provideq

* [l-component configurations: L ocation & N\
» B-component configurations: Lo %. 2, Uk
N

Table5—é\q

v of text\boaf dcandRss

sponentsrequired for testing

é@ boards
Cogumberts N\ M >d Total number of
P eB Assembly components
(Noviain pad)

4 120

4 40

10 20
Sincethe K SN nay influence the dynamic response of the test board assembly duripg drop
the com hted orthe board, it isrequired that additional data be provided whenever these 1-
compong \ ept configuration is employed. The additional data shall directly compare the

effect of| optional compohent mounting (1 or 5 components) to the preferred 15-component mounting
configurtation. This comparlson shaII be prow ded for a component similar in size (W|th| n 20% in poth
length and-wid '
configuration only.

Depending on the number of components mounted per board, Table 5 shall be used to determine the
minimum quantity of assembled board required for testing and total number of components to be tested.
Sample sizes greater than specified below can be used to generate statistically sufficient data.

In case of rectangular components, the longer side of the component should be parallel to the longer side
of the board when mounted.
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6 Test procedure

Thistest method isintended to evaluate and compare drop performance of surface mount electronic
components for handheld el ectronic product applications in an accelerated test environment, where
excessive flexure of acircuit board causes product failure. This test method is not meant to address the
drop test methods required to simulate shipping and handling related shock of electronic subassemblies.
These requirements are addressed in JESD22-B110.

6.1 Test equipment and parameters

The shopk testing apparatus shall be mounted on a sturdy laboratory table'qr eg e s8.and |eveled

before use. Means shall be provided in the apparatus (such as autométic brakin ' iminate
bounce gnd to prevent multiple shocks to the board. Figure 3 show A drop testapparatys where
the drog] table travels down on guide rods and strikes the rigid ‘ . is

coveredfwith some form of material to achieve the desirabté W oM of the drop
tableis ; ;

A base plate with standoffs (6 mm OD / 3 i i ETg drop
table. The thickness and mounting locatior ‘ ¥ \ate sz ) ative
movement between the drop table and any pai hase\pl al ring ‘ brve as
the mounting structure for the PCB } in Figure 3. The PCB assembly

shall bejmounted to the base p corner of the board. The board
shall bejmounted using fouk#4-40 6 Test
data sudgests that the variationsin response's and'strain are reduced significantly if this screw
is used. [ Since the length of s 3.1 -
between the scr
between the top o
gap is sl possibleds
need to fe-ti
SW, NH
bottoms

small

5 the
prder of
b SCrew
S.

Experief ith
compon x Wresults in maximum PCB flexure and, thus, the worst orientation for failures.

Thereforfe, tf N es that the board shall be horizontal in orientation with components facing
in down ing the test. Drop testing on other board orientation is not required buti may be
perform y. However, thisis an additional test option and not a replacement flor

testing i réquired orientation.

This document requires JEDEC Condition B (1500 Gs, 0.5 millisecond duration, half-sine pulse), as
listed in JESD22-B110 Table 1 or in JESD22-B104-B Table 1, as the input shock pulse to the printed
circuit assembly. Thisisthe applied shock pulse to the base plate and shall be measured by accelerometer
mounted at the center of base plate or close to the support posts for the board. Other shock conditions,
such as Condition H (2900 Gs, 0.3 millisecond duration), in addition to the required condition can also be
used.
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6 Test procedure (cont’'d)
6.2 Pre-test characterization

A set-up board with components mounted on it shall be used to adjust and characterize drop test
parameters and board response. A lightweight accelerometer (such as Endevco model 22, 0.14 gram)
should be attached with Beeswax on top of component |located at position U8 to characterize the output
accel eration response of the PCB assembly. It should be noted, however, that any additional mass will
add significant dynamic weight to the board and may alter its dynamic response ore, itis
recommenciec-that-thi aracterizationshoutdronty be-doneonaset=upboara ™k e Sads”
\eath position

rectangylar rosette strain gage shall be mounted on this set-up board unde » e other
eOHONS
gsnall b D data
qgnal
b drop

) : a.order of SW, NE,
Ay sO¥ m % on'the board agsembly
S ase plate is transmjtted to
he height specified according to
heG evel, pulse duration, and
hedrop height and strike surface tofachieve

the spedfied G levels and pul ) Gt econd-halt-sine pulse). It should be noted
that the peak acceleration ard th Jurg yon of not only the drop height but alsofthe
[ : s nd
DI NO
Experi ration.

Acceleration (g's)

Time (sec)

Figure 2 — Typical shock test ¥2sin pulse graphic and formulas

Once the specified drop parameters (G Level, duration, and pulse shape) are achieved, the PCB response
acceleration and strain shall be measured. Strain rate shall also be calculated by dividing the changein
strain value by the timeinterval during which this change occurred. The characterized board response
(acceleration, strain, and strain rate) and its variation shall be documented and provided with the test
data. Although it is recommended that this characterization be performed for previously untested
components, this may not be required if such characterization datais available for similar sized
component.
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6 Test procedure (cont’d)
6.3 Drop testing

With test parameters adjusted and PCB response characterized, the PCB assemblies shall be prepared for
drop testing. Thisinvolves soldering cables to the plated though holes on one end of the board, mounting
board on the drop fixture with component facing down, and connecting cables to the event detector/data

logger. Since the dynamic response of the board may be affected by the mass and-stiffening of the
connector, it is recommended that no connectors are used and wires are directly|sold

should glso be provided to cables/wires to avoid afailure at wires to board 2 cablles shall
be cleared from the drop path. The initial resistance of al nets for eagh-asse shdl [ se. measur¢d and
logged hefore conducting the first drop. The drop test shall be cond o) _SiNgG able from
the pre-gstablished height. The electrical resistance of each net g 8

drop and all failures shall be logged. The board shall be dropped amaxiy R 303 M il BO% of

all deviges have failed, whichever is earlier. The maximup S \ve of
single of double-sided assembly. In the event that shock ad R equired Conflition B
is used o conduct the test, the maximum number of drops 3 sing the acceleratjon
factor bgtween the two conditions for sin ized el eratjon factor shall be feported
with thetest data.

During the test, the shock pulse shall be Jrec ( ) sdre that input pul se remaing within
the spegfied tolerance. Adjustruents. rdslacement of strike surface may be needed if the
pulse dgviates from the spe

Depending on numher of con SN pQard\I a hall be used to determine the number of boards
to be tegted per a@

PCB Assembly
Standoffs

l r—— /Amdaomaa
Base Plate W
7

_

Drop Table

Drop Table

Rigid Base

Figure 3— Typical drop test apparatus and mounting scheme for PCB assembly


https://iecnorm.com/api/?name=9a96760bf89dc7930777f300acb5a3b3



