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hternational Electrotechnical Commission (IEC) is a worldwide organization for standardization, €9
ptional electrotechnical committees (IEC National Committees). The object of IECy\s) to

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

Cation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee i
e subject dealt with may participate in this preparatory work. Internationah” governmental 3
nmental organizations liaising with the IEC also participate in this preparation. IEC collaborate
the International Organization for Standardization (ISO) in accordance ‘With conditions deterr
ment between the two organizations.

brmal decisions or agreements of IEC on technical matters express, ‘asvnearly 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 are made to ensure that the technical conter
Cations is accurate, IEC cannot be held responsiblefor 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 possible in‘their national and regional publications. Any di
ben any IEC Publication and the corresponding national or regional publication shall be clearly ind
tter.

Eself 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 IEC or its directors, employees, servants or agents including individual exg
bers of its technical committees and IEC National Committees for any personal injury, property da
damage of any nature“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 publid
ensable for'thé correct application of this publication.

tion is<drawn to the possibility that some of the elements of this IEC Publication may be the s|
t righits;NEC shall not be held responsible for identifying any or all such patent rights.
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ional Standard |EC 62047-33 has heen pmpamd hy subcommittee 47F:

Micro-

electromechanical systems, of IEC technical committee 47: Semiconductor devices.

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

FDIS Report on voting
47F/327FDIS 47F/332/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in the IEC 62047 series, published under the general titte 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 "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended

A bilinqual version of this publication may be issued at a later date.
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SEMICONDUCTOR DEVICES -
MICRO-ELECTROMECHANICAL DEVICES -

Part 33: MEMS piezoresistive pressure-sensitive device

1 Scope

rt of IEC 62047 defines terms, definitions, essential ratings and characteristics

This p
as test
applies
electro

2 Normative references

The fol
content

cited applies. For undated references, the latest edition of the referenced document (in
any amendments) applies.

IEC 60068-2-1, Environmental testing — Part 2-1: Tests)~Test A: Cold

IEC 60068-2-10, Environmental testing — Part 2<10: Tests — TestJ and guidance:
growth

IEC 60747-14-3, Semiconductor devicesc~' Part 14-3: Semiconductor sensors — P
sensor$

IEC 60749-2, Semiconductor deyvices-Mechanical and climatic test methods — Part 2:

pressufe

IEC 60749-6, Semiconductar devices-Mechanical and climatic test methods — Part 6:
at high|temperature

IEC 60

Mechanical shack

IEC 60

methods applicable to MEMS piezoresistive pressure-sensitive device. This do
to piezoresistive pressure-sensitive devices for automotive, medicak tre
hic products.

lowing documents are referred to in the text in such a way{hat some or all
constitutes requirements of this document. For dated references, only the

¥49-10, Semiconductor devices — Mechanical and climatic tests methods — A

¥49-12, Semiconductor devices — Mechanical and climatic tests methods — R

Vibrati

as well
cument
atment,

bf their

edition

cluding

Mould

fessure

[ ow air

btorage

Part 10:

Part 12:

nxVvariable frequency

IEC 60749-13, Semiconductor devices — Mechanical and climatic test methods — Part 13: Salt
atmosphere

IEC 60749-24, Semiconductor devices — Mechanical and climatic test methods — Part 24:
Accelerated moisture resistance-Unbiased HAST

IEC 60749-25, Semiconductor devices — Mechanical and climatic test methods — Part 25:
Temperature cycling

IEC 60749-36, Semiconductor devices — Mechanical and climatic tests methods — Part 36:
Acceleration, steady state


https://iecnorm.com/api/?name=5411ead6b39f9c2cf0016492fcda5d67

IEC 62047-33:2019 © |IEC 2019 -7-

IEC TR 61000-4-1, Electromagnetic compatibility (EMC) — Part 4-1:Testing and measurement
techniques — Overview of the IEC 61000-4 series

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60747-14-3 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

o |EC|Electropedia: available at http://www.electropedia.org/

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

3.1
MEM

S piezoresistive pressure-sensitive device

device fthat transforms pressure signal into electric signal due to piezoresistive effect,
including cavity-membrane structure on silicon substrate and Wheatstone bridge
membrane fabricated by MEMS technology

e [ - — 2
3 — 4
IEC
Key
1 membprane
2 sensitive resistance
3 silicop
4 cavit
Figure 1 — Structure schematic diagram of the device

3.2

frequency response

ratio

Note 1

3.3

vgriation of output {0’ measurand depending on frequency

tq entry: Thefrequency response should be based on the given frequency range.

resonjnt frequency

frequ

3.4

ency.at which the device responds with the maximum output amplitude

ringing frequency
frequency of free oscillations in the transducer output resulting from a step change in
measurand

3.5

damping ratio

ratio

3.6

of the practical damping coefficient to the critical damping coefficient

rise time
length of time required for the output of the device to rise from 10 % to 90 % of its final steady
value when excited by a step change in measurand

usually
in the
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amount of output measured beyond the final steady output value in response to a step change
in the measurand

4 Essential ratings and characteristics

4.1 Ratings (Limiting values)

The following items should be described in the specification, unless otherwise stated in the
relevant procurement specifications. Stresses over these limits can be one of the causes of

perma

a) pow
b) sto
c) me
d) acdq
e) vibi

A | 4 4lo <l +
Tt Uudliiiayc tu 1T UTVviLTo.

er supply voltage;
age temperature;
chanical shock;
eleration;

ation.

4.2

ecommended operating conditions

The following items should be described in the specification) unless otherwise stated in the

relevant procurement specifications.
a) power supply voltage;
b) operating temperature.
4.3 Characteristics
Characteristics of the pressure-sensitive\devices are listed as shown in Table 1.
Table 1.+ Characteristics of the device
Value
Parameter Mandatory | Optional Min Type | Max Symbol Test method
Input resistance x x R, Seg¢ 5.1
Otitput resistance x x R, Seg¢ 5.2
Leakage current X x X I Se¢ 5.3
Brg¢akdown‘voltage X x X U, Se¢ 5.4
Idolation voltage x x x U, Seg¢ 5.5
Output under normal < < N v See 5.6.2
pressure c
Zero output x x x Yy See 5.6.3
Output symmetry x x Py See 5.6.4
Full-span output x x yFs See 5.6.5
Nonlinearity X x &L See 5.6.6
Pressure hysteresis x x ¢n See 5.6.7
Repeatability x x ¢r See 5.6.8
Accuracy x x & See 5.6.9
Sensitivity x x b See 5.6.10
Zero drift x x D, See 5.6.11
Zero long-term stability x x r See 5.7.2
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Value
Parameter Mandatory | Optional Min Type Max Symbol Test method
Sensitivity _I(_)ng-term N N . See 5.7.3
stability s
Thermal zero drift x x a See 5.8.2
Thermal sensitivity drift x x s See 5.8.3
Thermal zero .output N N u See 5.8.4
hysteresis H
Thermal sensitivity
hysteresis x x By See 5.8.5
Temperature hysteresis x x 14 See|5.8.6
Zerp static pressure
deviation x x Po See $.9.1.2
Fullspan output static 4
préssure deviation * * Prg See $.9.1.3
Overload x x O, Seeg]5.10
Frepuency response x x x F, See .11.2
Ripging frequency x x wy See $.11.3
Damping ratio x x ¢ See .11.4
Rise time x x T, See $.11.5
Regonant frequency x x wy See $.11.6
Overshoot x x s See $.11.7

5 Tept methods

5.1 Input resistance

Measutle the resistance value of\power supply terminals with the output terminals of|device

staying|open circuited.

5.2 Qutput resistance

Measuille the resistance value of output terminals of device with the power supply tefminals

staying|short circuited.

5.3 leakage current

5.3.1 PN i tion isolation ¢ iti levi

Connect the P-N junction isolation type sensitive device according to Figure 2. There are P-N
junctions between the sensitive resistance and the silicon substrate. Measure the voltage V of
the standard resistance R under the condition of specified bias voltage and no light. Calculate
the leakage current according to Formula (1):

where

I; is the leakage current;

V is the voltage of the standard resistance;

(1)
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R is the value of the standard resistance.

Choose the bias voltage form the following: 10V DC, 15V DC, 20V DC, 25V DC,
30vDC, 35VDC, 40V DC.

L+‘

IEC

Figure 2 — Test connection graph for P-N junction isolation type sensitive devjce

5.3.2 Insulating medium type sensitive device

Connegt it according to Figure 3. There is an insulating medium between sensitive resjistance
and silicon substrate. Measure the voltage ¥ of the standard resistance R under the cqndition
of the|specified bias voltage and no light. Calculate the leakage current according to
Formulga (1).

®
R

- BN

IEC
Key

1 insul@ting medium

Fjgure 3 — Test connection graph for insulating medium type sensitive devide

5.4 Breakdown voltage

Measute the inverse voltage between sensitive resistance and the silicon substrate unider the
specifigd test-current. Choose the test current form the following: 2 yA, 5 puyA, 10 YA,
20 pA, [ 50 pA.

5.5 Isolation voltage

Measure the voltage between sensitive resistance and the silicon substrate under the
specified test current. Choose the test current form the following: 1 yA, 2 pA, 5 yA, 10 pA.

5.6 Static performances
5.6.1 Test method

The test system is shown in Figure 4. Turn on the pressure source and control the pressure to
be stable at the full-scale pressure for at least 1 minute and then at the zero-scale pressure
for at least 1 minute on the condition of 5.2. Recycle this process for 3 times.


javascript:void(0);
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Figure 4 — Test system

t points of the device shall be no less than 6 in-full range, including full-scale p
zero-scale pressure.

5t shall start from the zero-scale pressure and approach the full-scale pressu
stroke) by increasing load steadily inxaccordance with the provision. For each
e point, when the pressure is stable, read the output values of the devices
rd stroke) by decreasing the load steadily in accordance with the provision.

a at each point in forward and backward stroke respectively. Calculate the 3

f each test point in the-forward/backward stroke and the overall average value
ssure point in the-forward and backward stroke.

brage valuesduring forward stroke of the ith test point Y_Ul

— 1

essure

re (i.e.
testing
on the

Then start from the full-scale pressure and approach the zero-scale pressure (i.e.

b are n
verage
bf each

(2)

The average value during backward stroke of the ith test point Y_Dl.,

P— 1 n
Yo, = ;zj'zl Ypjj

The overall average value of the forward and backward stroke of the ith test point 71

7L )

(3)

(4)
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where
YUI./. is the output value of the ith test point in the jth forward stroke (i=1,2,3, ...m,
j=1,2.3, ...n);
YDl.j is the output value of the ith test point in the ;" backward stroke (i =1,2,3, ...m,
j=1,2.3, ...n);
n is the number of cycle test.
The working characteristic formula of the device is given as
Y=a+bX (5)
The intercept @ and slope b (i.e. sensitivity) is fitted using least squares method
m ) m __m m _
ZXi *ZYi_ZXi*ZXiYi
a= i=1 i=1 i=l1 i=1 (6)
- m ) m 2
my X7 - X))
i=1 i=1
m . m i/
mZXiYi_ZXi*ZYi
b= i=1 i=] i=1 (7)

5.6.2

Conned
correct
voltage)

m

m
my xF=(3 x)?
i=1 i=1

the pressure value of the ith test point (i=1, 2, 3, ...m);

the overall average vatug'of the ith test point in the forward and backward stroKe;

the number of test points.
Output under normal pressure

t the testing.cavity with atmosphere to measure the voltage output of the dev
the value' to standard reference atmosphere pressure (101,3 kPa). Calcul
output-under normal pressure with the following equation.

ce and
hte the

Yo =TF0(F—X)

Y is the voltage output under the practical atmosphere pressure;

P, is the standard reference atmosphere pressure(101,3 kPa);

5.6.3

is the actual atmosphere pressure in the test.

Zero output

(8)

c is the voltage output corrected to standard reference atmosphere pressure (101,3 kPa);

For absolute pressure-sensitive device, measure the output of the device under the input
pressure within 10 Pa. For differential pressure device, measure the output with both high and
low pressure terminals connected to the atmosphere.
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5.6.4

Output symmetry

Measure the full-span output of the device in the high pressure terminal and the low pressure
terminal respectively or positive pressure section and negative pressure section of the device.
Calculate the output symmetry under normal pressure with the following equation.

_Yes(h) = Yes()

Py x100% (9)
Ye.g(h)
where
Py is output symmetry:
Yo (h) is the full-span output of the device in the high pressure terminal;
Y.o(D) is the full-span output of the device in the low pressure terminal.
5.6.5 Full-span output
The full-span output value of the device is the absolute difference betwéen the outputs| of full-
scale pressure and zero-scale pressure in measure range, based on the calculated Value of
theoretjcal working characteristic formula. The full-span outputwalue Y. is given as
where
b is the slope of theoretical working chiaracteristic formula, i.e. sensitivity;
Xy, X are the full-scale pressure and, zero-scale pressure value in measure|range,
respectively.
5.6.6 Nonlinearity
Nonlingarity describes the deviation extent between the measure curve and a specific gtraight
line. THe nonlinearity & is giver/as
Y-,
& =—— 1 x100% (11)
Yrs

where
71. ij the’ overall average value of the forward and backward stroke of the ith tegt point

Y,

Yes

5.6.7

given by Formula (4);

is the value calculated by Formula (5);

is the full-span output value given by Formula (10).

Pressure hysteresis

Hysteresis is the maximum difference between the outputs of the same testing point when
increasing and decreasing pressure within the range. The hysteresis £ is given as

o 7or
=— M - 100%
Yrs

SH

(12)
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E is the average value of the ith test point during forward stroke, given by Formula (2);

Y,

Di

Y. is the full-span output value given by Formula (10).

5.6.8

Repeatability

019

is the average value of the ith test point during backward stroke, given by Formula (3);

Repeatability is defined to describe the consistency of many testing results for the same
measurand under all the following circumstances:

a) san|1e testing method;

b) san
c) san
d) san
e) san

f) rep

The ref
standa

The stg

The stz

The stz

e tester;

e testing devices;

e location;

e working/testing condition;

pated testing within a short period.

d deviation of each testing point in forward/ backward-stroke.

ndard deviation of the ith test point in forward stroke SUI. is

T <@ —
Sui 2\/ ZFI(YU;']'—YUI')

n-1

ndard deviation of the it test goint in backward stroke Sp; is given as

n—1

(- —,
Spi =\/ ijl(YDij ~Tp;)

ndard deviation-S of the device among the full testing range is given as

1 m 2 m 2
S= \/E(zjzlSUi + ZFISDI')

The repeatability ¢y is given as

where

Y,

Ui

Ynj

Yrs

is the output value of the ith test point in jth forward stroke (i=1,2,3, ...m, j=1,2,3, ...

is the output value of the ith test point in ;1" backward stroke (i=1,2,3,

7=1,2,3, ...n);

Yy,

1

is the average value of the ith test point during all forward strokes;

eatability £ is derived from Formulae (13) to (16). Usg'the Bessel formula to calculate

(13)

(14)

(15)

(16)

n);

...m,
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E is the average value of the ith test point during all backward strokes;

n is the number of cycle test;

m is the number of test points;

A is the coverage factor, which should be given by the method presented in 6.3 of

ISO/IEC Guide 98-3:2008.
5.6.9 Accuracy
Accuracy is defined to describe the consistency between testing result and (conventional) true

value of the device. In addition, the accuracy is determined by systematic error range and
random_error range, which is derived from Formulae (16) to (19)

Systemfatic error during forward stroke (AY),.,

T T (17)
max
System|atic error during backward stroke (AY),.,
(AV)p; =[¥pi =¥ (18)
max

where
Y is the value calculated by Formula (5).

Define [U; to be the larger one between (4Y) and (4Y)p;. And the random error range of
sensitiye device U, is given as

U, =138 (19)

The acguracy of the device,is given as

+|{U
=+ "1 21x100% (20)

5.6.10 [ Sensitivity

The sloperb-agivenbyv-FEormiula (7\ ic dafinad ae cancitivity
pe-—b y—+—oHttha—S—aeHheaasSenRsHihAH

5.6.11 Zero drift

Read and record the zero output value of sensitive device every 20 min for at least 2 h
following the test method in 5.6.3. And the zero drift D is given as

MMOO% (21)

-
Yrs

where

Y

max 1S the maximum value of zero output;

Y,in is the minimum value of zero output.
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5.7  Stability
5.7.1 Test method

The power supply of the device should be turned on for 4 h or more every month. The device
should be calibrated for 3 cycles or more.

5.7.2 Zero long-term stability

Zero long-term stability should be the ratio of the maximum difference of zero output to the
full-span output during the stability test period. And the zero long-term stability is given as
Formula (22).

0k
, =D 100% (22)
Ypg
where
|AY0|ma is the maximum difference of zero output during the stabilitytest period;
Yrs is the full-span output.

5.7.3 Sensitivity long-term stability
Sensitiyity long-term stability should be the ratio of the.maximum difference of full-span output

to the full-span output during the stability test period.And the sensitivity long-term stapility is
given as Formula (23).

Yy,
7, :%xm% (23)
Yes

where

|AYF'S|max is the maximum diffetence of full-span output during the stability test period;
Yrs is the full-spanwutput.

5.8 Temperature influence

5.8.1 Test method

Perform the test cycle for three times sequentially under room temperature, the upper|(limit of
operatihg, temperature, the lower limit of working temperature, and then back to th¢ same
room témperature. Maintain each temperature for 1 h and test zero output, as well jas full-
span oufput of the devices.

Measure the output of the device in the same pressure and at different temperature. The test
points of the device shall be no less than 6 in operating temperature range, including room
temperature, the upper limit of working temperature, the lower limit of working temperature.
This test shall start from the lowest temperature of the range and approach the highest
temperature by increasing load steadily in accordance with the provision. For each testing
point, when the temperature is stable, read the output values of the device. Then start from
the highest temperature and approach the lowest temperature by decreasing the load steadily
in accordance with the provision.

The performance index shall be calculated in accordance with 5.11.2 to 5.11.6.
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5.8.2

Thermal zero drift

Thermal zero drift « is given as

= D0L) = %) 400,55 C
Yes(t)(t = 1))

is room temperature;
is the upper or lower limit of working temperature;

Yo(tq)
Yo([z)
Yrs(f)

5.8.3

The theg

Yrs(h)
Yrs(ty)
5.8.4

The the

where
Yo(#)

is zero output under room temperature;
is zero output under the upper or lower limit of operating temperature;
is full- span output under the room temperature for the first time.

Thermal sensitivity drift

rmal sensitivity drift g is given as

_Yes®)=Yes@) 00005 5/06
Yeg(n)(ty —11)

is room temperature;
is the upper or lower limit of operatingtemperature;

is full-span output under the room:temperature;

is full-span output under the upper or lower limit of operating temperature.

Thermal zero output hysteresis

rmal zero output hysteresis ay is given as

_YoB) =% 1 000F.s
Yes(n)

is-zero output under room temperature before the thermal cycles;

Yo(53)
Yrs(h)

5.8.5

IS zero output under the same room temperature atter thermal cycles;

is full-span output under the room temperature before the thermal cycles.

Thermal sensitivity hysteresis

The thermal sensitivity hysteresis f|, is given as

where
Yrs(n)

Yrs(t3)

By = Yes®) = Yes() 1000 .S
Yrs(t)

is full-span output under room temperature before thermal cycles;

is full-span output under room temperature after thermal cycles.

(24)

(25)

(26)

(27)
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5.8.6 Temperature hysteresis

Temperature hysteresis is the maximum difference between the outputs of the same testing
point when increasing and decreasing temperature within the range. The temperature

hysteresis & is given as

Y, -1,
G:MXIOO% (28)
Ypg
where
Ysi. Y[ are the outputs of the i test point when increasing and decreasing templerature
respectively;
Yo is the full-span output value given by Formula (10).

5.9 $tatic pressure influence
5.9.1 Two way static pressure
5.9.1.1 Maximum static pressure

The high and low pressure terminals should be connected to-the maximum static presgure for
5 min. Then measure the zero output 10 min after unloading the pressure.

5.9.1.2 Zero static pressure deviation

Zero sfatic pressure deviation is the percentage based on the change in zero output of the
device |between loaded the static pressure and-Unloaded the static pressure divided [by full-
span olutput. For differential pressure device, measure the output with both high and low
pressufe terminals connected to the atmosSphere. The high and low pressure terminals|should
be conpected to the zero static pressure for 5 min, then measure the output. The zerp static
pressufe deviation is given as

po =PI 7Y 00, (29)
Yeg
where
Po is zergsstatic pressure deviation;
Y,(p) is zero’output of the device loaded the static pressure deviation;
Y, is'zero output of the device loaded the atmosphere;
Yrs is the full-span output.

5.9.1.3 Full-span output static pressure deviation

The full-span output static pressure deviation is the percentage based on the change in full-
span output of the device between the loaded static pressure and the unloaded static
pressure divided by the full-span output of static performance. Measure the difference
between the output under the zero-scale pressure and the output under the full-scale pressure
in the range. The difference is the full-span output. The high and low pressure terminals
should be connected to the maximum static pressure for 5 min. Then the high pressure
terminal should be connected to the full-scale pressure and the zero-scale pressure
respectively, and measure the difference of the output. The full-span output static pressure
deviation is given as Formula (30).
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The high and low pressure terminals should be connected to 50 % of the maximum static
pressure for 5 min. Then the high pressure terminal should be connected to the full-scale
pressure and the zero-scale pressure respectively, and measure the difference of the output.
The full-span output static pressure deviation of the device loaded 50 % of the maximum
static pressure is given as Formula (30).

The maximum value of the full-span output static pressure deviation above is the full-span
output static pressure deviation.

Y —Yrg(0
Prs = rs(P) = Yes(O) 1000 (30)
Yes
where
PE.s is the full-span output static pressure deviation;

Ye.g(p)| is the full-span output of the device loaded the 100% or 50% of theomaximum static
pressure;

Yg.g(0)| is the full-span output of the device loaded the atmosphere;
Ye.s is the full-span output of the static performance.

5.9.2 Unidirectional static pressure

The high pressure terminal should be connected to thé<¢positive static pressure for[ 5 min.
Then measure the zero output 10 min after unloading the.pressure.

The high pressure terminal should be connected to the negative static pressure for] 5 min.
Then measure the zero output 10 min after unjoading the pressure.

5.10 Overload

Load the overload pressure for 3 min-yThen measure the zero output 10 min after unjoading
the prepsure.

5.11 Dynamic performance

5.11.1 | Test method

Test the dynamic performance according to one of the following methods.
a) transient excitation method

Connegt the,device with shock tube or fast opening valve. Generate the negatiye step
pressufessignal by blast film generator for the negative device. The rise time of the step

bondd bha | Ll 400 € 4L ; L foe o Ao
pressure-snothtoeessman—roorthefisetmerortmeaevice:

When the excitation device generates the step signal, record the response wave form by
transient recorder. Then analyse the wave form and get the dynamic performance parameter.

b) sinusoidal excitation method

Test the frequency response of the device for 100 MPa peak dynamic pressure and less than
a few thousand Hertz frequency by the sinusoidal pressure generator. If the resonance
frequency of the device is in the frequency range of sinusoidal pressure generator, the
resonance frequency and the damping ratio should be tested.

The standard transducer is mounted to sinusoidal pressure generator. The dynamic
performance for the standard transducer should be superior by 2 times in comparison with it
of the device.
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5.11.2 Frequency response

The amplitude-frequency response curve of the device will be acquired by the transient
excitation method or the sinusoidal excitation method. The frequency range needed will be
read by the amplitude-frequency response curve.

5.11.3 Ringing frequency

The output should be tested when the measurand shall be step variable, see Figure 5.
Ringing frequency is given as

(31)

where

t is the time of N oscillation wave.

IEC

Figure 5 — The output wave

5.11.4 | Damping ratio

a) Thg amplitude-frequency response -curve should be got by sinusoidal excitation method.
Thg damping ratio is given as

1

1—y1-1/42 |? 32)

6= 2

whedre

A, is the_amplification factor (the ratio of the output amplitude to the input amplitude)
af a‘resonance on the amplitude-frequency response curve.

b) Theg output wave of the device should be got by transient excitation method, as shown in
Figure 5.

-1/2

2.728

é’: 1+ 7 (33)
1 271
Oglo{Asz

where

AV,and AV, are the peak incremental voltages above the average value V at the
beginning and end of N = 1 cycle.
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