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Abstract -
actuators.

The IEEE 14514 standards defines an architectural model for interfacing smart transducers for sensors &
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

14514 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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2. |[EEE 1451.4 TEDS

TEDS Ax3i= 7|2 TEDS(basic TEDS), X% #1&ZgolE
TEDS(standard template TEDS), &g Hge]Xd TEDS @&
# o] E(calibration TEDS template), AF&2 @]l (user
data) 902 Y& & vt 7]E TEDSH = Alrel oig
A ZAH(manufacturer) ID, 39 ¥ % (model number), ¥ A |
El(version letter), ¥ W& (version number), 4&H WH3F
(serial number)E E3FHY, EF YEdoE TEDSE AA
L dEefole o FaY 5AHU AAMEY, A9 BE, £A
e gH9E o) 7S5 a3 WeByold TEDS 9
EYolEr vl AyBgold WA, A A APy
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Table 1. Standard TEDS content

Basic TEDS (64 bits)
selector (2 bits)
Template ID (8 bits}

Standard Template TEDS (ID=25 to 39)
Selector (2 bits)
Template ID (8 bits)

Calibration TEDS T
Selector(2 bits}
Extended End Selector (1 bit)

User Data

71¥ TEDS¥ IEEE 14514 TEDS® # & 64bite]™, 8l§
B ARgd Aok Pk MM R AFoolE g Az
AR AF AR Fol 715" Ytk E 2& 7]€ TEDSE
WeRgigith 1714 zlzAF IDE otxy] 5Y ejE [EEE
EEY A4 gdstn #dn 2 o WoAe Az
A} Ao Bgste] ALY F U

late (ID=40 to 42)

Table 2. Basic TEDS content

Manufacturer ID 14 17 ~ 16331
Model Number 15 0 - 32767
Version Letter 5 A - Z (data type Chr5)
Version Number 6 0 - 63

Serial Number 24 0 - 16777215

¥ 3& ¥F d&vole TEDSE et & 493
#lo]E TEDSE 4AlrMe dwtad £FE 53 dEHolE
IDE A9 $o. FFYlE ID 25~39= EAT FH9Y A
Aol Hag 43¢ EFT FEYCIE ID 40~42 AR
sy A yelrc) zhdtel QEolr IDE AMY F
i, 44 H29 4, 443%, 53 2% Fo w2} $FF
5 e dEdolE IDE 744 dAMEY ANE A &
AT AP, ATy 99, ADCY BT Fol NEH
Qi)

A

Table 3. IEEE standard template

25 | 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 Qutput Sensors

31 | Current Loop Output Sensors

32_| Resistance Sensors

33 | Bridge Sensors

34 | LVDT/RVDT

35 | Strain Gage

36 | Thermocouple

37 | Resistance Temperature Detectors (RTDs)

38 | Thermistor

39 Potentiomf;tn‘c Voltage Divider

40 | Calibration Table

41 | Calibration Curve (Polynomial)

42 Fre(xuency Response Table

Transducer
Type
Template

Calibration
Template

3. 8MKR AlAY AN

ARz Alade AME 38y AR, vtz =%
S olg9l A%(mass), A7IHES, € %4 (capacitance) 5
o] WstEvh AMES T4 we BHFYE 4 slew,
7+27t 280 wel o8& ZE(sensitivity)d AgH & zech
ANES AzEY R 48, 44 B3R, 2% 59 ¥%q9 5
Aol vty £x itk RE AAI A2ddA FIF @l A
L5 HAE MOX(metal oxide), QCMlquartz crystal
microbalance), SAW (surface acoustic wave), CP{conducting
polymeric) A °]TH6).

3.1. Meta! Oxide (MOX) sensors

A AZEE o8¢ JtAMME ZnOst SnO2E 718
2.8 k. ANY gde gtud AE Zue Hihnge
ARZ F AY AT Atold) e A WR F3SF
oAk =g wEA AFE TP FA FALE(250~40
0T)E #AA7IE IHE Wgstae Yrt 3 571 we
i 4xz resie, R4 Jtad §EAE F& B4E B
ol A HAR Uk
3.2. Quartz crystal microbalance(QCM) sensors

Azeye 9d £33 245¢ v A23, ¢ B
gz v AHEE B9 gtk QCMY ¥de npxRoR
B8 (spray) ¥ T 9wEd 39 JEE AEEY
polymerZ coating®th ZAE¢ HGHAH FHLE 22
AC A H7F BAW(bulk acoustic wave)5< FAA717] ¢4
a= btk YwrHed Fa FRFEL 10004
30MHze] H9E #eu £ AEgFHFE s 4o
BE 24 239 Z42 Q%o ZA=EE polymer matrixy
o] B7pAel mass?] HEE A8 Saverberyd] HA A
wal M¥zxoes Wl AMNEHe F A
(oscillating feedback loop)®] &7 Fdsel Wig A
Al QCM 4AE F=HH7 10ppmel oz Ao gl
3, FeEFe] JMsEte, ¥ APAES A
3.3. Surface acoustic wave(SAW) sensors

SAW 4ME ¢4 oF"® QCM AA 9 v dER
mass B8 i) ¥R Jeldc o] dME o)A
= uehd A 600MHzSt ol & FaFgE Erh
SAW M= gEoz Hels o]zl substrate dol FFE9)
£709 IDT(nterdigital transducers)® 74 ¥ olxth IDT
E7|(finger) &9 A spgeg AAS I, shel IDTA
AFAFE 7stg ghe] HyPoin F47F dojube €
o] gt ol 5o substrateE wel APHoiAW W
S(surface wave)7} BAH I} IDTY F4 gl &34
£ 1 E A4 A8
3.4. Conducting Polymer(CP) sensors

ZtA27 F2RE9E o nEA BES A% WSE DCE
FAsE M ES dal  AMgHEn dth
Polypyrrole® Polyaniline®! 744 %ol Q7+ AMEHE 1
2N AMe 9us st 9o}, Polythiophene,
polyindole, £3 PolymerE9] £ 522 AME TE
glch CP A= ¢4 88 MOS AAMe Hus oA
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Adsts AAF Aaed dMe TEDSE IEEE 145149
¥% TEDSE A%t Axz a9 Mo AgsA F
ARt B =fodAs d2xa Alagda Agsts AA
of thal A&t Aol otulEl, Axbm Alawlo] el Zﬁ%
ok webs 2B TEDSE Az Alad dAld ga A
BE ZEsiA &2, AR A2dd o3 EEd A1 =
Nagde A8 $=4F 71 E TEDSE ¥ 49 g A ZAL ID
£ IEEE®] 2%& 3ol Wojol gt} B mRolME AzAl
D+ 1638302 M489t ol Wie ey xral
A Boor g7 W] 52 9] glol ¥k #A 9
Hel i WEe AzAMA 898 5 AA sHch vhF
oz dEmize AFY AY A BARE WMIEE ¥E
TEDSH & 24bitt g9l el HAsm A9
shte)l AME At 23 the] AME odeld sty
ALEETE webd YEMIE BT, 49 2bits AFY
%2?—3?31% Abgaka, k9] 4bitE o] 83 qu}:, BEE
A FE& A 4R e A4 ool e 1670
L= A}%s}c% o ¥ o}

g de= 731‘7} A7) ol 39 4bit
g AAe 2xE xdsHT
Table 4. Revision of Basic TEDS (proposal)

y 1A Electronic Nose

Manufacture ID 14 17-16381 16383
Model Number 15 0-32767 10245

si A-Z ,
Version Letfter 5 (data type Chrs) v
Version Number & 0-63 1

. 20 0-1048575 0998852
Serial h
Serial Number 4 0-15 Number of Sensor

UBFYE 9 bt Oolw Am Nage AME
b AREE R, Teld F o sfe) A7) ofee] HSitlkE o
okr] 7y Hrh ¥ HF 9EHClE TEDSE B ME A48
EXE ¢ F Ak

AArz Alad AAME IEEE 145149 B& 939
TEDSo] A-gsiawd, CP At go] #ge walg &x8
F A dEdUoE ID=32¢ Hgol sy, QCM 4
Aol Afddle Fa4E £33 W Eo FVClrequency to
voltage converter) & AM§-3te] HgEE S EHsd 94859
olE ID=309] 2 &o] 7bFstrt. 2gx CP A9 MOX A
AME BEl geg AAeddy el D=3322 BE
& 4 gl ol¥% [REE 145149 B3 d33ole TEDSE
HEstd Az AR AME BEYE £ Jduk ey
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E LER e

AteHs Az Al Ao HE dE el e TEDSE
6ol vehdiich & 4l 9o el AAsigct
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stoic), sbit® AL, E 59 o] ASCH HHE RE
g} [%O0rderSenlte @A @EdolE TEDSA FHSD

e AAZH Aol B WA 4AAAE EHsR
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Table 5. Proposal of version letter

‘M’ Metal oxide sensor
‘Q Cuanz crystal microbalancelQCM;) sensors
‘g Surface acoustic wavelSAW) sensors
p’ Conducting Polyrmer(CP) sensors
F A g9 dAdd g ARz FA49 Jd59 9

2 AN A3, &9 AT 5 e 28 dxam A
ol Al&dlE slaiMelE QYRS SEE FAANA
A AEE Wgstn Aok ohebd sEe Ui PYEE ¥
3 SHolok Fh Al WA G9Qd AAe Al dHlA
#dstah }Mﬂ 7*@ F AE FE, 4A9 sH T8
M4, 8lEY AF B U ARE T O 44 99
£ MM deey 1 of g Arg HHEgch
[EEE 14514 ¥& TEDSE ol&3la] t}d9 44 ofg o]
2 gysy, 71E TEDSS & dZwolert 4AAM9 ¢
Z dojor BAR, BRI A2WE A Adste RS A
489 71% TEDS shutel 4o E& @EselE TEDSE
Arg3lex #lth, 29 |& IEEE 145148 o]£8t9 479
Mol TEDSE H&8 Zgolm, a2y 28 Aty is
o}-&5to] AL Hgoirh
]

Basic
TEDS 1

Standard
Template
TEDS

Array Sensor

Fig. 1. TEDS of Array sensor using IEEE 1451.4

Basic
TEDS

Standard
Template
TEDS

Array Sensor

Fig. 2. TEDS of Array sensor - A way to proposal
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Table 6. Proposal of template TEDS

Basic information of TEMPLATE Template ID 8 Integer (ID = 44)
% TypeSen Type of Sensor 8 see Table 5
System 260rderSen Order _of Sensor 4 0_= Frist_sensor
%MinElecVal Minimum electrical Value 32 Resistance output = Q
Voltage output = mV
%MaxElecVal Maximum electrical Value 32 Current output = mA
%MapMeth Mapping Method - Linear
Information of Sensor %MinSenR Minimum Sensor Resistance 12 Unit [2]
%MaxSenR Maximum Sensor Resistance 12 Unit [Q]
%HeaterR Heater Resistance 12 Unit [Q]
26RespTime Sensor Response Time 6 Unit [Seconds]
%MinDetRan Minimum Detection Range 32 Unit {ppm)
%MaxDetRan Maximum Detection Range 32 Unit [ppm]
%MinSenSuppVol Minimum Sensor Supply Voltage 16 Unit [V]
Limitation of Sensor Y%MaxSenSuppVol Maximum Sensor Supply Voltage 16 Unit [V]
%MinHeatSuppVol Minimum Heater Supply Voltage 16 Unit [V]
%MaxHeatSuppVol Maximum Heater Supply Voltage 16 Unit [V]
% TypHeatCurr Typical Excitation Current 16 Unit [mA]
%CalDate Calibration Date 16 Month/day/year
Information of %Callnitials Calibration initials 15
. . %CalPeriod Calibration period 12 days
Calibration %MeasID Measurement location ID 11
%UsrData User Data (Comment) - HOSEQ Univ.
5 &4 = {2] TC-9 Committee on Sensor Technology, "IEEE Standard
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http://library kriss.re kr/rcmi/education/data/stlee.ppt, 2001.
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HollMe dd AXNE AMEE7] Bode AAE oy els 3 [10] P. Doyle, D. Heffeman, D. Duma, "A time-triggered
o AHgeta, ojdle] BES Hol A AMES AEEr] qE transducer network based on an enhanced IEEE 1451 model”,
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