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2.5. Sensor calibration

A 2= SAHS A= AAE calibrationsl] A
AbgE stk ol Aol AFEstE 02T
interchageable thermistor= calibrations}™  t4=2]
thermistor’} 529 545 72 RAolth

o] Ao AE Steint-Hart equation[8]& Al&3t=
gl o] 4212 3709 coefficient(A, B, C)& AF&3}7] u

o] 3-Points calibrationa sk 4 9tk

a9 4.9k Zo] gz 9/ AAME @V AALE
o o] A (10,0007 7153 F Fex AFeE
o 7E3 Ao HIFFHS AFEste] 97
calibration 3Ft}.

s o ) =

Sensor

Water bath

1% 4. divider resistor 24 A3 #X

2.6. ADC W# processor

LB ZoA FA X met 2 A A3 wsh
92 A ®WEE FAs7] 9siA DMM(Digital
MultiMeter) & A3 + 3lovt Foi-& DMMe 745
datag FQto = FFjof HAl @ xke] dlo] i1, PC
o] data 7]Z°] 7}s3 DMME 7% 71Z4o] wixa
DMM-S HE Ad sensing 325 74387 dEt}
ADC7} W#9 processors AEE 9 A7Fe] 714

2 AxdE 52 7 Ao s processors A
sto] HEIAE sensing®l 25 74 & F Ut
 AFo A= ADC7F WgE processorg! PICI8F4550
= A&

2.7. Sampling time

R ot | S| ,\}gop— PIC18F45502] 74-$- sampling
-holding3te] ADC % t}& ADCZE sampling switch &
]l switching Al A] Aol TASe] ADC noise?] €
¢lo] ¥t} switching noise #A|AE Y&~ HA 3TAD
UbFo] delay7t Z Q9] ol wAlE sAst7] 9

A MCUQ sensing timeS Imsec® LAt PCol
A MCU9 HolHE ¢Joo & AlFE 50msecz 117 3t
o}

1 Device

Host

ADC_DATA 3
s0msec

& 5. Host-device communication time

2.6. ADC data2HE 2% 33}7|
[22] 1]ol4 ADCel <l7bs)= A<HU)S ADCE data

2 Apgabol AN £xE A
ADC data = V‘:‘“ x ADC bits (7)

ADC bits= PIC18F45509] ADC resolution®] 10bits:=
2°10%1 10239 & 7hXITh

S #A4S E3ke] PICISF4550014 =43 ADC
data® AF&3lo] thermistordl A A FE L=2=2 Al
g 4 3

ST ?‘Z_]'O] 50C,70C90Ce 373+ =A==
2 3-points  calibrations AaA Stein-Hart

equation(9)S Al&3sle] 25 F3HoH9].

1024 ) )

= Fy (ADC’data
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o},
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AF&-3k} Stein—Hart equation

P o
T2

¥ 2. Sensor calibration A/ resolution

50C 70T 90T
b a b a b a
#1 | 48.75 |50.00 | 6868 | 7000 | 8851 |90.00
#2 | 4960 |50.00 |69.16 | 7000 |8867 |90.00

#3 | 4876 | 50.00 | 68.60 |70.00 | 8840 | 90.00
#4 | 4746 | 5000 |67.17 |70.00 | 86.89 | 90.00
#5 | 4899 | 5000 |69.10 |70.00 | 8839 |90.00
#6 | 5143 | 5000 | 7138 |70.00 | 90.64 | 90.00

#7 | 5137 |5002 |7244 |70.00 |87.92 |9001
#8 | 49.03 | 5000 |69.06 |70.00 |88.70 | 90.00
#9 | 4916 | 5000 |6814 |70.00 |87.07 |90.00

b : before calibration. a : after calibration.

¥ 294 b¥E2 USSensorolA A&
R-T curve HolE9 FHoz A" AFE &3
Stein-Hart equation® & Z# 3 A3 S 252 Ak
sk gholth, a9 AARxet SAHE A 7Y Hd s
Abg3le]  calibration?d Stein-Hart equation® 2 Ak
H =% gtolt}.

3.2 2 £3 43}

Calibrationst AW ~HE &2 (water bath)ol| E
< 10,0007f HelH = 7]E % 7} sensor® X FH=A
(STDEV)E 4% A3+ % 3.3 29 7.9 2o

# 3 FE2 EFEEX

50C 70C 90C sum
#1 0.578915 | 0.367034 | 0.569937 | 1.515886
#2 0406313 | 0.32221 | 0.335379 | 1.063903
#3 0.258559 | 0.318421 | 0.413041 | 0.990022
#4 0.171577 | 0.193796 | 0.277413 | 0.642786
#5 0.131931 | 0.183923 | 0.29898 | 0.614835
#6 0.116659 | 0.086849 | 0.122213 | 0.325721
#7 0.171862 | 0.150992 | 0.219082 | 0.541936
#8 0438675 | 0.279964 | 0.37272 | 1.091358
#9 0426404 | 0.283714 | 0.382918 | 1.093036
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