Aterrperature transmtter (10) and a process control system 48%'23@%4»&
sensor input (1, 2, 3, 4) for coupling to a tenperature sensor (16)ﬂﬁmurfg
. a tenperature dependent resistance. Resistance neasuring circuitry (28spy !
26, 50) couples to the sensor input (1, 2, 3, 4) and provides a, RN
output related to resistance of the terrperature dependent r ey ;»‘."#,-“

Anal og to di gi taIP@’[[‘versi on o‘foﬂmggf ﬁmw@mw@g to the
i nput (1, 2 and provides a di ate

LoF oss. i he TNERRMATIONAI APPRIGATION PuBbirED uniteHie f SRR EodrbdiioN rRERY een

i sol at eq (\) HehaeanPdai Gssieawpbnent of |t he (ﬁﬁn&hgnadwnmdm NufdbeV/ i des W0897I25602

digitized Jopiic9A0,asppUt .  Tenper at ur @ Aargasurenent circuitry provid
calibratjed tenperature output based {por] “3) Jpiernational PublicstiqnPafer i )t ”di‘l%l‘gP’r'Fe”"")

C

di gi ti z¢gd Johnson noil se outgt;t Q,Itﬁut cifcuitry (24) transmts th

ib § ti Buropcan patent (AT,
cal i br af] &3 ‘ptemptienah Applistion Number: oveP g é‘é’s"mw ,gfgﬁ':{'ﬁ:)ca GR.IE. IT. LU, MC.
(22) International Filing Date: 19 December 1996 (19.12.96) NL, PT. SE).
(30) Priority Data: Published
08/582,514 3 January 1996 (03.01.96) us With international search repors.

(71) Applicant: ROSEMOUNT INC. [US/US}; 12001 Technology
Drive, Eden Prairie, MN 55344 (US).

(72) Inventors: ERYUREK, Evren; 4952 York Avenue South,
Minneapolis, MN 55410 (US). LENZ, Gary; 6536 Mistral
Lane, Eden Prairie, MN 55346 (US).

(74) Agents: CHAMPLIN, Judson, K. et al.; Westman, Champlin
& Kelly, P.A., International Centre, Suite 1600, 900 Second
Avenue South, Minneapolis, MN 55402-3319 (US).

(54) Title: TEMPERATURE TRANSMITTER WITH ON-LINE CALIBRATION USING JOHNSON NOISE
(57) Abstract

_ r— r- JE %,_?r_.__.
A temperature transmitter A : - ZLOCK /4
(10) and a process control N
system includes a sensor input y /)
1 2 3 9 forcwpling;o ‘
a temperature sensor (16) : . :
having a temperature dependent - N Pid
resistance. Resistance measuring Ay
circuitry (20, 26, 50) les
to the sensor input (l,w;.p 3, m K]
4) and provides a resistance A PR
output related to resistance 0
of the temperatre dependent _ |
resistance.  Analog to digital . = MEMORY | i
conversion circuitry (78, 88) ’ _{_
couples to the sensor input (I, b ot 4 ) -é-r
2, 3. 4) and provides a digital
output related to AC signals '
across the sensor input. Digital - 7 |
. signal  processing  circuitry %5 2~

(64) isolates a Johnson noise i—? S’ 4 ]
component of the AC signals ]
and provides a digitized !
Johnson output. Temperature
measurement circuitry provides
2 calibrated temperature output |
based wupon the resistance
output and the digitized Johnson @~ = =0 @b e —
noise output. Output circuitry
(24) transmits the calibrated
temperature output over the process control loop (11).

AL




