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Abstract : It is important to define a standard method to store basic sensor information, such as the type and the structure for an
piezoelectric actuator and there is no such method defined in the IEEE 1451.4 transducer electronic data sheet (TEDS) so far. The
major challenge is to choose a suitable standard template that can be used with actuators for piezoelectric devices. In this paper, we
propose a new template TEDS and the structure of interface for IEEE 1451.4 for piezoelectric actuators.
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¥ 1. ¥F TEDS.
Table 1. Standard TEDS.

Basic TEDS (64bits)

selector (2bits)

Template ID (8bits)

Standard Template TEDS (ID =25 to 39)

Selector (2bits)

Template ID (8bits)

Calibration TEDS Template (ID =40 to 42)

Selector(2bits)

Extended End Selector (1bit)

User Data

X 2 7]¥ TEDS.
Table 2. Basic TEDS.

Bit Length Allowable Range
Manufacturer ID 14 17 -16381
Model Number 15 0-32767
Version Letter 5 A - Z (data type Chr5)
Version Number 6 0-63
Serial Number 24 0-16777215
¥ 3. IEEE 1451 %&F ®E3.
Table 3. IEEE 1451 standard template.
Templ
Type enﬁg ate Name of Template
25 Accelerometer & Force
% Charge Amplifier

(include attached accelerometer)

27 Microphone (built-n preamplifier)

28 Microphone with built-in preamplifier

29 Microphones (capacitive)
30 High-Level Voltage Output Sensors
31 Current Loop Output Sensors

Transducer 32 Resistance Sensors

Type 33 Bridge Sensors
Template 9 AC Linear/Rotary Variable Differential
Transformer (LVDT/RVDT)

35 Strain Gage

36 Thermocouple

37 Resistance Temperature Detectors (RTDs)
38 Thermistor

39 Potentiometric Voltage Divider

Charge amplifier template
(include attached fore transducer)

43

40 Calibration Table
41 Calibration Curve (Polynomial)

Calibration
Template

42 Frequency Response Table
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Transmitter

1

Microcontroller

Field property/command Description Access Bits Data type Unit
Besic TEMPLATE Template ID - 8 Integer(value = 45)
information %MovMethod Moving Method ID 2 See Table 5
on actuator Select Case ( Type of actuator ) 1 /Zssssl;g;i? :E;tzgtytys::
%MaxSpeed Maximum speed ID 10 ConRes(0 to 1000, step 1) rpm
case 0 %MinSpeed Minimum speed D 10 ConRes(0 to 1000, step 1) pm
%Resolution Resolution D 11 ConRes(-1000 to 1000 step 1) (m
. %MaxTorque Maximum Torque D 8 ConRes(0 to 100, step 0.5) [ Kg.cm
Driving %MaxSpeed Maximum speed D 10 ConRes(0 0 1000, step 1) | mums
Information
of actuator %MinSpeed Minimum speed D 10 ConRes(0 to 1000, step 1) mm/s
case 1 %MaxHoldingForce Holding Force D ConRes(0 to 30, step 0.5) N
%MaxPullPushForce Pull/Push Force ID ConRes(0 to 30, step 0.5) N
%MaxTrustForce trust force ID ConRes(0 to 30, step 0.5) N
%StrokeVal Resolution D 1 ConRes(-1000 to 1000 step 1) (m
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Table 6. New proposal template TEDS(continue).
Field property/command Description Access Bits Data type Unit
%eMinDrvV minimum driving volt ID 9 ConRes(1 to 500, step 1) v
%MaxDrvV Maximum driving volt ID 9 ConRes(1 to 500, step 1) v
Electr or}i ¢ Case %MinFreq Minimum frequency ID 14 ConRes(0 to 100, step 0.01) Ktz
characteristic 0~1 %MaxFreq Maximum frequency ID 14 ConRes(0 to 100, step 0.01) kiz
of actuator %Power Power consumption D 15 ConRes(0 to 100, step 0.005) | W
%MaxElecVal Minimum temperature ID 8 ConRes(0 to 100, step 0.5) T
%MaxElecVal Maximum temperature ID 8 ConRes(0 to 100, step 0.5) T
) %lLifeTime Lifetime D 7 ConRes(0 to 90, step 1) h
mi‘;l“igar:t?;‘n"“ %UseTime Used Time CAL 7 ConRes(0to 90, step 1) days
%UsrData User data (comment) USR - Hoseo University -
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® 7 ZErgeld §¥ES TEDS.
Table 7. Calibration template TEDS.
Function Property/command Description Access Bits Data type and Range Units
ID Template Template ID - 8 Integer (value =41) -
Enumeration :
Y%CalC i Domai L -
%CalCurve Domain omain parameter CA] 1 ElectricalPhysical
STRUCTARRAY Number of Calibration CAL g Dimension size of
CalCurve Curve Segments 110255
. Start of segment ConRes(0 to 100,
0, l P 0,
/oCalCurve_PieceStart (array of size CalCurve) CAL 13 step 0.0123) &
Curve STRUCTARRAY Dimension size of
f Pol i -
data CalCurve, Poly Number of Polynomials CAL 7 L0127
Power of domain value
o 1 . ConRes
%CalCurve Power (2D array with dimension sizes CAL 7 (321032, step 0.5) -
of CalCurve and CalCurve Poly) »SEP T
Polynomial coefficient
%Cal_Curve Coef (2D array with dimension sizes CAL 32 Single -
of CalCurve and CalCurve_Poly)
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