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Abstract

The IEEE 14514 standards defines an architectural model for interfacing smart transducers for sensors & actuators.
This standard allows analogue transducers to communicate their identification and calibration data in a digital format. A
digital format is called TEDS(transducer electronic data sheet). However, the standard template of IEEE 1451.4 TEDS do
not supports gas sensors to use in electronic nose system, such as array sensors. In this paper, a solution to standardize
sensors for electronic nose systems is presented. '
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Table 1. Standard TEDS content. - :
Table 2. Basic TEDS content.
Basic TEDS (64 bits)
. - ey , ‘
e D 6.5 e
Standard Template TEDS (ID=25 to 39) Manufacturer ID 14 17 - 16381
Selector (2 bits) Model Number 15 0 - 32767
Template ID (8 bits)

Calibration TEDS Template (ID=40 to 42) Version Letter 5 (damAW;ezcm)
Eilticrfgééz é);?)selector (L bit Version Number | 6 0-®
User Data Serial Number 24 0 - 16777215

E 3 |EEE ZF ®EZ&0|E TEDS

Table 3. IEEE standard template TEDS.

| Type D _Name of Template
2 Accelerometer & Force
26 Charge Amplifier (w/ attached accelerometer)
27 Charge Amplifier (w/ attached force transducer)
28 Microphone with built-in preamplifier
29 Microphones (capacitive)
30 High-Level Voltage Output Sensors
31 Current Loop Output Sensors

Transducer Type Template 32 Resistance Sensors
3 Bridge Sensors
A LVDT/RVDT
35 Strain Gage
36 Thermocouple
37 Resistance Temperature Detectors (RTDs)
3R Thermistor
39 Potentiometric Voltage Divider
40 Calibration Table
Calibration Template 41 Calibration Curve (Polynomial)

42 Frequency Response Table
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Table 4. Revision of Basic TEDS.
% | _Bit Length Allowable Range Examples of Electronic Nose |
Manufacture ID 14 17-16381 Electronic Nose 16383
Model Number 15 0-32767 10245
Version Letter 5 A-Z (data type Chr5) \%
Version Number 6 0-63 1
Serial Number 20 0-1048575 (0998852
Number of Sensor 4 0-15 Number of Sensor

= &
— a

E 5 Hcotels R EHOIE TEDS - AlAH 7|2 HE

Table 5. Proposal of template TEDS - Basic information of System.

| __property / command Description Bits ~ Value |
TEMPLATE Template ID 3 Integer (ID=44)
%TypeSen Type of Sensor 8 see Table 6
2%0rderSen Order of Sensor 4 0 = Frist sensor

(25)
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%
2 4AsYT, E 63 Lol ASCH Fe= mad Ul
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HXE MARS QI8 |EEE 1451.4 TEDSS M22 EES} Wot
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Table 6. Type of Sensor. M = e e :
I Char Type of Elecironic nose sensor &8 A AR A AR A 2
M Metal oxide sensor(MOX) atgich AAet e FFA4, slH9 AR Tl o
Q' Quartz crystal microbalance(QCM) sensors & ARE xdIh
'S’ Surface acoustic wave(SAW) sensors ohA e 2 A odge Axe A o
P’ Conducting Polymer(CP) sensors O3 AR e th 3% 9o YehhRl e Al
: N EFPEREEEREER BRI o]
A F7) T 24 =g AA ool AHEE T
E 7. Hetots HEeI0|E TEDS - MM HE
Table 7. Proposal of template TEDS - information of Sensor.
| property / command Description Bits Value {
%MinElecVal Minimum electrical Value 32 Resistance output=
Voltage output=mV
%MaxElecVal Maximum electrical Value 32 Current output=mA
9%6MapMeth Mapping Method - Linear
%MinSenR Minimum Sensor Resistance 12 Unit [Q]
%MaxSenR Maximum Sensor Resistance 12 Unit {Q]
%HeaterR Heater Resistance 12 Unit [Q]
%RespTime Sensor Response Time 12 Unit [mS]
E 8 Hetete A Ee0|lE TEDS - MiAlel At
Table 8. Proposal of template TEDS - Limitation of Sensor .
| property / command Description Bits ~ Value |
96MinDetRan Minimum Detection Range 32 Unit [ppm]
9%MaxDetRan Maximum Detection Range 32 Unit [ppm]
%MinSenSuppVol Minimum Sensor Supply Voltage 16 Unit [V]
%6MaxSenSuppVol - Maximum Sensor Supply Voltage 16 Unit [V]
9%6MinHeatSuppVol Minimum Heater Supply Voltage 16 Unit [V]
%MaxHeatSuppVol Maximum Heater Supply Voltage 16 Unit [V]
9% TypHeatCurr Typical Heater Current 16 Unit [mA]
E 9 Hotsl= & E2I0lE TEDS. - Z2(HeolMd HE
Table 9. Proposal of template TEDS. - Information of Calibration.
t property / command Description Bits | Value |
%CalDate " Calibration Date 16 Month/day/year
%Callnitials Calibration initials 15
%CalPeriod Calibration period 12 days
Y%MeasID Measurement location ID 11
%6SenModel Sensor Model - Sensor Model Number
%UsrData User Data (Comment) — HOSEQO Univ.
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Field propexty / command Description Bits Value
o . TEMPLATE Template ID 8 Integer (ID=44)
Basic information of
System % TypeSen Type of Sensor 8 see Table 6
2%0rderSen Order of Sensor 4 0=Frist sensor
%MinElecVal Minimum electrical Value 32 Resistance output=9
) ) Voltage output=mV
%MaxElecVal Maximum electrical Value 32
Current output=mA
Information of Sensor %MapMeth Mapping Method — Linear
%MinSenR Minimum Sensor Resistance 12 Unit [Q]
%MaxSenR Maximum Sensor Resistance 12 Unit [Q]
%HeaterR Heater Resistance 12 Unit [2]
%RespTime Sensor Response Time 12 Unit {mS]
9%MinDetRan Minimum Detection Range 32 Unit [ppm]
9%MaxDetRan Maximum Detection Range 32 Unit {ppml]
%MinSenSuppVol Minimum Sensor Supply Voltage 16 Unit [V]
Limitation of Sensor %MaxSenSuppVol Maximum Sensor Supply Voltage 16 Unit [V]
%MinHeatSuppVol Minimum Heater Supply Voltage 16 Unit [V]
Y%MaxHeatSuppVol Maximum Heater Supply Voltage 16 Unit [V]
9% TypHeatCurr Typical Heater Current 16 Unit [mA]
%CalDate Calibration Date 16 Month/day/year
%Callnitials Calibration initials 15
Information of %CalPeriod Calibration period 12 days
Calibration %MeaslID Measurement location 1D 11
%SenModel Sensor Model - Sensor Model Number
%UsrData User Data (Comment) — HOSEO Univ.
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