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Signal Condiioning
and Analog to Digital
Conversion

A’

Physical
Measurement
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Thermocouples

+ Self—powered

+ Inexpensive

+ Rugged

+ Temperature range

— Low voltage
— Requires CJC
— Variable accuracy

— Requires current
— Low resistance
— Self~heating
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+ High accuracy + High resistance
+ High stability + High sensitivity
+ Low thermal mass
— Expensive

— Highly nonlinear output
— Limited operating range
— Requires current

— Seli-heating
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Thermocouple Conductors- Conductors-

Type Positive Negative

B Platinum-30% Platinum-6%
rhodium rhodium

E Nickel-chromium Copper-nickel alloy
alloy

J Iron Copper-nickel alloy

K Nickel-chromium Nickel-aluminum
alloy alloy
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N Nickel-chromium- Nickel-silicon -
silicon alloy magnesium alloy

R Platinum-13% Platinum
rhodium

S Platinum-10% Platinum
rhodium

T Copper Copper-nickel alloy
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Iron-Constantan s a

AC A (Iron) JType TC
To Measurement . AB
Device = =

~ C(Copper) B (Constantan)
gEY2 88 ABO| HEE 2% AIBE +EE0 J}SLICH B
HEo| M= 5E5H| fls 2% CE MEE F 7H2] 0|0 F
O| 8%t &7 C|HIO|AN ETES HEMSLICEL FH CA FH
A 3 Be| HA= AAHIN F 7o EO| O ddE0 & 3712
HEO| A LT
O HE AXNH, EAHLR2 ME ABE 5 52 20 B[ 5t=
M2 A detL|C SHX| 2t 55 CE @0 HZ51 MY2
S-S 20| oot HHME 2 F71H 0l Y-S H-deL .
[t2tA AB =7 0| Otl AB+AC+BCE ZHst &Lt =7t
HEO| ddot= =2est T2 dAEE o 2 L Ct
O%CHH O] o HE OfEA Gl == JAS7ta? dEE o E H|
H3t7| ?l5if AC2t BCo| 2= & YOtof fL|C O 2= E& &H,
A 5EOM HY 22 M EX[2 HA| 222 == U
& LI,

CcJC Iron-Constantan s
A_c A {TTDH]' ad T}rpe TC
- BC
b C (Copper) B (Constantan)
;i::;immmt Terminal Block

RTDs or thermistors are commonly used to measure

the cold-junction temperature

AC2tBC2| 2= 5 FEot/| 7ol €8 S8 A2EH2 4873
2y (CJo)o| oLt tFEE2 Y 5 CIHO| A0 =
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Time Domain : Time Domain

Frequency Domain Frequency Domain
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16-bit 16-bit
digitizer digitizer

10y Four levels 10V 65.536 levels

[ of resalution . of resalution

fo (2bits) i (16 bits)
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16-bit
digitizer

SNR = 10,000

SEZ2 MSHE-SH|(SNR:Signal to Noise Ratio) = & 0 & L|Ct,
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Thermistors
e o

+ High accuracy + High resistance
+ High stability + High sensitivity
+ Low thermal mass
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+ Temperature range | — Expensive
— Requires current — Highty nonlinear output
— Low voltage — Low resistance — Limited operating range
— Requires CJC — Self~heating — Requires current
— Variable accuracy — Seli-heating
RTD= 178241} od g2 Is 71 B0 AP E[X| T ZHSA|
712 M7 50| 2TL|Ct RTDE BHS A[ZH0] =10 BIZ
EOtROE &d2 7K1 el &7 50| ERst7| M0
AA2 Y] S LT
Hi=2 RTDE =5 28 £= a5 282 = NAEELCHES X
= 0|2t ). O] B =0f EO| L5t H a0 ZOFK[ LD X7+
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Resistance Thermomeler
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Wire EX+$ |
HI ( ) :
RTD/ o : ADC | | !
Hesistor Wire Le! i
EX-1 1, i
Wire T ______________________ !
SN Z-0 OFAZHX| 2 RTDE A A STl MM
C=HH TUStE LO0|= 2tE MASH| flet EHEO| 2R
2hL Cf
O|X| OFX|8f 2= MM Q1 A O] AE CHSY °*0rE7*'ﬁ'—I Ch. MO
He 7Y =2 UdEE 71X 20 RTDef 40| M/ #+5
Ol 2oLt
Thermocouples Thermistors
+ Seli—powered + High accuracy + High resistance
+ Inexpensive + High stability + High sensitivity
+ Rugged + Low thermal mass
+ Temperalure range |— Expensive
— Requires current  ||— Highly nonlinear output
— Low vollage — Low resistance — Limited operating range
— Requires CJC — Seli~heating — Requires current
— Variable accuracy — Self~heating
MOAH = 220 Ml B E7F Bt Xe7| 2 RTDRE Hl =
2L CF MO[AHQF RTDZH] 74E 2 At0|H2 MO|AE7E 7|
E=0=AZE ZEHE =5 M8 BtEX S22 MEERUCH=

AYLIC MO AEE

£ 7tX| CHE HEH QI NTC (Negative

Temperatue Coefficient)2} PTC (Positive Temperature

Coefficient)= = A| €l LICt. NTC MO|AH &=
PTC MO|AE=

d=7t 20X 2
7t LI CF.

=27t S7totE

o
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=27t S0t UEEIHS
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A2 AL e
2-Wire 3-Wire 4-Wire
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v : :
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X R O M-
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