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inertial shock switch threshold

The |
all n
intern
this 4
Tech
Publi
in th
gove
with

agred
The f

cons
interd

IEC

Comi
Publi
misin
In or|
trans
betw
the 13

IEC i
asse
servi

All ug

No li
mem
other
expe
Publi

Atten
indis

Atten
pater

FOREWORD

hternational Electrotechnical Commission (IEC) is a worldwide organization for standardization cg
ptional electrotechnical committees (IEC National Committees). The object of IEC* is to

ational co-operation on all questions concerning standardization in the electrical and/electronic f
nd and in addition to other activities, IEC publishes International Standards, K Technical Speci
hical Reports, Publicly Available Specifications (PAS) and Guides (hereaftér referred to

Cation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee i
b subject dealt with may participate in this preparatory work. International, governmental §
nmental organizations liaising with the IEC also participate in this preparation. IEC collaborate
the International Organization for Standardization (ISO) in accorddnce” with conditions detern
ment between the two organizations.

brmal decisions or agreements of IEC on technical matters express) as nearly as possible, an inte
bnsus of opinion on the relevant subjects since each technical committee has representation
sted IEC National Committees.

Publications have the form of recommendations for international use and are accepted by IEC
hittees in that sense. While all reasonable efforts arexmade to ensure that the technical contef
Cations is accurate, IEC cannot be held responsible” for the way in which they are used or
terpretation by any end user.

Her to promote international uniformity, IEC\National Committees undertake to apply IEC Pul
barently to the maximum extent possiblesin™ their national and regional publications. Any di
ben any IEC Publication and the correspanding national or regional publication shall be clearly ind
tter.

tself does not provide any attestation of conformity. Independent certification bodies provide ¢
sment services and, in some areas, access to IEC marks of conformity. IEC is not responsiblg
es carried out by independent\Certification bodies.

ers should ensure that they have the latest edition of this publication.

hbility shall attach to IEG, or its directors, employees, servants or agents including individual exq
bers of its technical committees and IEC National Committees for any personal injury, property dg
damage of any hature whatsoever, whether direct or indirect, or for costs (including legal f
hses arising out, of the publication, use of, or reliance upon, this IEC Publication or any o
Cations.

tion is drawn'to the Normative references cited in this publication. Use of the referenced publig
ensable-for the correct application of this publication.

mprising
promote
ields. To
ications,
as “IEC
terested
nd non-
5 closely
hined by

rnational
from all

National
t of IEC
for any

lications
ergence
icated in

nformity
e for any

erts and
mage or
bes) and
her IEC

ations is

t'rights. IEC shall not be held responsible for identifying any or all such patent rights.

tion is-drawn to the possibility that some of the elements of this IEC Publication may be the srbject of

IEC 62037-40 has been prepared by subcommittee 47F: Micro-electromechanical systems, of
IEC technical committee 47: Semiconductor devices. It is an International Standard.

The text of this International Standard is based on the following documents:

DRAFT Report on voting
47F/384/FDIS 47F/388/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.


https://iecnorm.com/api/?name=71d9366b63e2ed44159363ffcae528c0

-4 - IEC 62047-40:2021 © |IEC 2021

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Supplement,
available at www.iec.ch/members_experts/refdocs. The main document types developed by
IEC are described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 62047 series, published under the general title Semiconductor
devices — Micro-electromechanical devices, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e withHdrawn,
. replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside™” logo on the cover pagecof-this document ind|cates
that ft contains colours which are considered to ¢be” useful for the correct
understanding of its contents. Users should therefore_ print this document using a
colouy printer.
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1 Scope

SEMICONDUCTOR DEVICES -
MICRO-ELECTROMECHANICAL DEVICES -

Part 40: Test methods of micro-electromechanical
inertial shock switch threshold

This pgrt of IEC 62047 specifies the test conditions and methods of micro-electromechanical
inertial| shock switch threshold. This document applies to normally _open | micro-

electromechanical inertial shock switch.

2 Normative references

There gre no normative references in this document.

3 Terms and definitions

For the[ purposes of this document, the following terms and definitions apply.

ISO anfl IEC maintain terminological databases for use in standardization at the fgllowing

addressges:

o |EC|Electropedia: available at http://www.electropedia.org/
e |SQ Online browsing platform: available at http://www.iso.org/obp

3.1

micro-electromechanical shock.inertial switch

device that is fabricated by micro-electromechanical system technology, and is closed ¢r open
via thg contact or separation of fixed and movable electrode under or above a [certain

accelenation, also as known'threshold switch, acceleration switch, or g switch



http://www.electropedia.org/
http://www.iso.org/obp
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movdble electrode

electrode

!
rate

Figuyre 1 — The schematic drawing of micro-electromechanical inertia shock swijitch

3.2

normally open micro-electromechanical shock inertial switch
micro-glectromechanical inertial shock switch that is;switched from open state to close

under 4

3.3
closed

state

contact] of fixed and movable electrode

3.4
open s
separa

3.5
static
consta

3.6
dynam
impact

3.7

tate
ion of fixed and moyvable electrode

hreshold
t acceleration at which the normally open inertial shock switch is closed

cdhreshold

acceleration at which the nnrmally open inertial shaock switch is closed

contact resistance
resistance between fixed and movable electrode when inertial shock switch is closed

3.8

wireless gather system

system

that gathers data by wireless communication technology

d state

certain acceleration, and recovered to open state after the acceleration disappéars


https://iecnorm.com/api/?name=71d9366b63e2ed44159363ffcae528c0

IEC 62047-40:2021 © |IEC 2021 -7-

4 Essential ratings and characteristics

4.1 Recommended operating condition

The following items should be described in the specification, unless otherwise stated in the
relevant procurement specifications.

a) temperature: —20 °C to 50 °C;
b) relative humidity: 20 %RH to 80 %RH;
c) atmospheric pressure: atmospheric pressure of test site.

4.2 Gharacteristies

Characteristics of the switch threshold are listed as shown in Table 1.

Table 1 — Characteristics of the switch threshold

Parameters Symbol Switch state Test method
minimum a, < ay, open Se¢ 5.2
Stati¢ threshold
maximum a, 2 a,, closed Seg¢ 5.2
Contact resistance R Meet the product reqlirements, closed Se¢ 5.2
minimum b, <, open Seg¢ 5.3
Dynanic threshold
maximum b, 2 b,, closed Seg¢ 5.3

5 Tept items and methods

5.1 $witch type

The registance is measured by digitahymultimeter, which determines whether the swifch is a
normally open inertial switch.

5.2 $tatic threshold
5.2.1 Test method 1
5.211 Test system

Test system includes four parts: centrifuge, switch, open-closed test circuit and| status
indicatgr, as.shown in Figure 2. The status indicator is the part of test system to indigate the
closed gtate or open state of switch. For example, the lamp.

Switch Open-closed test circuit

h 4

F Y

A

Centrifuge Status indicator

IEC

Figure 2 — Test system 1 of static threshold
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Test procedure

1) Assemble open-closed test circuit and status indicator on centrifuge, and assemble switch
on open-closed test circuit, ensuring centrifugal acceleration direction is the switch

sen

sing direction.

2) Apply excitation voltage and reset open-closed test circuit, status indicator indicates the
closed state.

3) According to static threshold design value of product, give centrifuge an acceleration

whi

ch equals to the design value 44.

a) If status indicator indicates the closed state, then decreasing 444 to 44, at a rate of

product precision, and recording the indicator’s state. Decreasing accelera

tion by

"ngrppq until status indicator indicates the open state then the previous and current
pcceleration are the maximum static threshold and minimum static_ithfeshold
Fespectively, as shown in Table 2, in which a4 equals to 445, and a, equalsto.4 .

b) |f status indicator indicates the open state, then increasing 44 to 4g4at a|rate of
product precision, and recording the indicator’'s state. Increasing|yacceleration by
Hegrees until status indicator indicates the closed state, then the previous and |current
pcceleration are the minimum static threshold and maximum static thfeshold
Fespectively, as shown in Table 2, in which a4 equals to 444, and.a, equals to A4;.

Table 2 — Test parameters of static threshold
Case 1 Case 2
Acceleration State Acceleration State
444 X Ay N
A4y x Ay \
445 x A3 \
Aqy x Ay \
445 N A5 X
Key:
x: cloded
\: opep
5.2.2 Test method 2
5.2.21 Test system
Test syjstem includes five parts: centrifuge, reference accelerometer, switch, open-clogded test
circuit and wireless gather system, as shown in Figure 3. The acceleration value is agquired
through the“eutput of reference accelerometer.
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Reference accelerometer

A 4

Centrifuge Wireless gather system

J §

Y

Switch Open-closed test circuit

5.2.2.2

1) Ass
tim
swi
on
swi

2) App
vall
pro
acc
two

Figure 3 — Test system 2 of static threshold

Test procedure

emble wireless gather system (data can be transmitted or\stored wirelessly
£) and open-closed test circuit, as shown in Figure 4, onJcentrifuge, and as
ch on open-closed test circuit. At the same time, assemblé a reference accelel
centrifuge at the same radius location as switch, whichmakes the sensitive dire
ch and reference accelerometer is consistent with<irection of centrifugal accelq

ly excitation voltage, and give centrifuge an acceleration which equals to the
e according to static threshold design value of product. Sampling data in t
cess according to technical requiremént; and sampling output of re
blerometer and voltage output of load résistance. Those output data points |
synchronous output curves in gather system, and acquiring jump point on

output of load resistance curve, as showhn in Figure 5. If there is no jump point on

incn

3) Sta
swi

easing acceleration given on centrifdge according to actual demand.

ting from jump point in Figure 5, using Formula (1) to calculate contact resist
ch corresponding to each\/sample point. When contact resistance of switch

IEC

in real
semble
ometer
ction of
ration.

design
he test
erence
ecome
voltage
curve,

hnce of
meets

technical specifications, corresponding output of reference accelerometer is the static

thre
acc

shold. Comparing with_test method 1 in 5.2.1, test method 2 can acquir¢
Lirate static threshold.

U,-U
R=R,(F-=t)

RL

P more

(1)

where,

Us
Ry
R

Urt

is excitation voltage, in Volts;
is load resistance, in Ohms;
is contact resistance, in Ohms;

is voltage of load resistance, in Volts.
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IEC

Figure 4 — Circuit diagram of switch

Voltage

Jump point Acceleration

N X

Voltage of load resistance

4

>
|

Time
IEC

Figure 5 — Static threshold of switch

5.3 Dynamic threshold

5.3.1 Test system

switch,

Test system includes seven parts: shock test apparatus, reference accelerometer,
ystem,

charge|amplifier, open-closed test circuit, DC voltage regulator, and data acquisition {
as shoyn in Figure 6.

Charge amplifier

Y

Referehce aceelerometer

A 4

Data acquisition system
Fy

Shock test apparatus DC voltage regulator

h 4
Switch

Y

Open-closed test circuit
IEC

Figure 6 — Test system of dynamic threshold
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