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ABSTRACT

This project has a purpose to study Countrol Eloctropics. By studying with an air
conditioning system for a dosired drying process that studies in cercals drying, First we'll control
temperature. By Thermister circuit recieves process’s temperature in the rango 0-100°C and gives
a voltage output in the range 0-10 V. That means whren increasing 1 volt make temperature
increase 10'C. Then we conver voltage to current in the range 4-20 mA. Afterthat we bias current
o temperature controller circuit for a dc.sirod temperature. In the part of humidity controlier, we

only design a humidity-measured circuit.
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THERMAL TRANSDUCERS
THERMOCOUPLE

’Ihermooouples ﬁunumﬁ‘mﬁ'ﬁymn’lmamsamamnﬁﬂﬂmﬂu transducers ﬁ
wanusandouIrifh mmmsn‘la’f'lé’[mmq'lumimumﬂua*uu'nnqmnqu UELRLRTON
a1 q ffudu

Thermocouple xﬂuqﬂmmnumw'IwmQtquuumun"n"m'lﬁ'mmn«ﬂnau'lﬂ‘r’h
éuluaqqumﬂavuuﬂm‘lﬂ thermocouple  UssnoudiduatnTonsmasiatunsudy

¢ aadideiufidathanil dnalnedndranisosgmillsefuiine fuferaeriy q #o

T ﬂmwauﬁ'unmmamé’ounummnﬂ hot junction ®auBnUawniliezFonin cold
junction 118 hot junction 18 unnufousufiausadulnih ( volage ) femnso’aslds
cold junction

Taomaifoniduaiaftininzey wsedu izl lmumsdounlasves
quugdiliins i n’faqmnf]mﬁnﬁﬁ‘lummﬂmwﬁ'mumm%’au'lﬂxi’JumTum'lﬂﬂﬁf
thermocouple aer130de IdduThy  thermoeteotric transcuder 3 11 dhuaesedadi q
fieraaiamsld thermocouple Tummuﬂnmmﬂﬂnuuuﬂﬂwmamﬂqu'lwmau

{8 hot junction 84 thermocouple IRSUATWSOURANIUIIVRER  cold
junction 83 145ugainntiAuny ANUUANANYBIGUNATUEY  junctions  arroailesyihli

~ t AQ ) o ) -

anssuelna ﬂwaqnizuﬁnumas'uﬁmﬁmmmazﬂmxﬁuu'\ﬁtﬂumuaaanqu‘lﬁ'
) >

, % 3

' ® THERMQOCOU'PLE - HEAT

]

* 1EMPERATURE SCALE

EIJ 1-1 msﬂs:qnﬁ"l%’ thermocouple BUNY 9



o 4 ’ o : 1 ]
Tagallszneufuidly  thermocouple  WudammnezlAUn  Iron - Constantan |
Copper - Constantan , Chromel - Alumel i18iY Platinum / Rhodium - Platim  #15N 1-1
~
(] - B 1 ﬂ‘ ] -
HAPIINYNYBIUNYTYDY  thermocouple  UHAZULL  masAvUBIIWMINTUNYITA
Taavidessmruruled
: A & ~ : 4 o -~ o ;
Tumse 1110 FeveddagdusneniiuinnnInfh  dawdagrilandeeniiuda

fay

TN 1-1 ﬂ']ﬂillﬁﬁ\!ﬂﬂlﬁﬂﬂﬂlﬁmi thermocouple

Iron - Constantan
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Copper - Constantan , -300° - + 700° 0.025
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SENSITIVE
GALVANOMETER

STANDARD —  THERMOCOUPLE

CeLL —— ——— amf

[ T

U L4 & o A 1
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4 - o’d’c‘ 4 1 o : 3 ) I 1 e
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A 1 A U 1 1 )
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i L o’ 1] o o 1 A :
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1. Seeback effect
2. Peltier effect

3. Thomson effect
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RATTERY
T 1 1.1 ] TEMPERATURE
SCALE

THERMOCOUPLE

~ g1 13 potentiometer thuiuiasmzanulnfiwes thermocouple
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Wusmindifiss 420 mA demansaeuguiudumsizanudanaaveagilniul udin
amnsarlfualge output 18 ({199910137918 output ¥8439%3 Instrumenting linearized thermistors
with op amps-resistance mode il input UB424%§ V-lo-I Converter éﬂdﬂizllﬁ output 4-20
mA FURUFRUANAINNILYBT thermistor
1 (mA0 I(mA) t

20 20

]

»R (KCD)

v
<

0 10 3.7616 5.2752

v w o ' - LR ' LY
AMUTURNEITHIN V AU T nnuduRufiznda R Q) du 1



2393 Voltage-to-Orrent
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U,) 1z Voltage-to-Current Converter TruBUWNYB19%7 Inverting summing amplifier fib E,
i U, syt summing amplifier ag U, weyimTnisi inverting amplifier Tavilmida
surmhiy -1 vinthue it ezl hudauwes Voltage-to-Current converter Tua: auil
svimtiiag voltage input ASuduiiu current output 1B In3zLe sz ity R, 1z R,

L
4 o [3 A i d
U Q, uuumuﬁmlﬂu current amplifier Tawir 1 voltage input 0-10 v ﬁ‘l'u current output
0-20 mA

lﬂl‘ﬁ)]'ﬂ‘llt)ﬂ“i Inverting summing amplifier

E, = RORi(E) + RffRos(V)

Tau
V- =15y
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19TV YM¥BI2913 Voltago-to-Current Converter
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R, +R, = 50062
v o
aulure 1@

I, = 4/SE, + 2/500
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Linear True-Mean-Square Temperature Controller
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lun1tnmaesnae Linear True-Mean-Square Temperature Controller 3‘dlﬂu'1w?
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Triacs
Silicon Bidirectional Thyristors

... designed primantly for full-wave ac control apphications, such as solid-state relays,

motor controls, heating controls and power supplies; or wherever full-wave silicon gate
controlled solid-state devices are needed. Triac type thyristors switch from a blocking to
a conducting state for either polarity of applied anode voltage with positive or negauve

gate triggering.
» Blocking Voltage to 800 Volts

» All Diffused and Glass Passivated Junctions for Greater Parameter Uniformity and

Stability

® Small, Rugged, Thermowatt Construction for Low Thermal Resistance. High Heat

Dissipation and Durability

e Gate Triggering Guaranteed in Three Modes (MACITSFP Series) or

Four Modes (MAC15AFP Series)

MAC15FP
Series
MAC15AFP
Series

|
i
l

ISOLATED TRIACs
THYRISTORS
15 AMPERES RMS
200 thru 800 VOLTS

= PR CASE 221C-02
¥ STYLE 3 ]
MAXIMUM RATINGS
Rating Symboi Value Unit
Repetitive Peak Off-State Voltage, Note 1 (Tj = ~-40to - 125'C) VDRM Volts
1/2 Sine Wave 50 to 60 Hz, Gate Open
t MARC B 4FP . MACTS5A4FP 200
l MAC15.6FP. MACIDAGFP 400
| MAC15 BFP. MAC1548FP 600
| AAC5 -TORP, MACI5A10FP ) 800
On-State RMS Current {Tc = +80°C). Note 2 IT{RMS) 15 Amps
Full Cycle Sine Wave 50 to 60 Hz (Tc = +95°C) 12
Peak Nonrepetitive Surge Current (One Full Cycle, 60 Hz, Tc = +80°C) rsm 150 Amps
preceded and followed by rated current
Peak Gate Power {Tc = +80°C, Pulse Width = 2 us) PGM 20 Watts
Average Gate Power (T¢ = +80°C.t = 8.3 ms) PGiAv) 05 Watt
Peak Gate Current IGM 2 Amps
Peak Gate Voltage VoM 10 Voits
RMS Isolation Voltage {TA = 25°C, Relative Humidity % 20%} Viiso) 1500 Volts
Operating Junction Temperature - T -401t0 +125 . C
Storage Temperature Range Tslg -40to +150 °C

Motes: 1. Ratings apply for open gate conditions. Thyristor devices shall not be tested with a constant current source lof blocking capability such that the

voltage applied ds the rated block

9 9 4
2. The case temperature refersnce point for all T¢c measurements 1s a point on the center lead of the package as close as possible 10 the plastic body.

THERMAL CHARACTERISTICS
Characteristic Symbo! Max Unit
Thermal Resistance. Junction to Case Rauc 2 ‘cCwW
Thermal Resistance. Case to Sink RoCs 22 1typ) ‘Cw
Thermal Resistance, Junction to Ambient RgyA 60 CW

L



ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

Charascteristic

Symbol Min Typ Unit

Peak Blocking Current (Either Direction) Ty = 25°C

Rated VorM @ Ty = +125°C, Gate Open

IpAM - - 10 KA

Peak On-State Voltage (Either Direction)
g = 21 A Peak; Pulse Width = 1 to 2 ms, Duty Cycle s 2%

VM —_ 13 1.6 Volts

Gate Trigger Current (Continuous dc)
Main Terminal Voitage = 12 Vdc, Ry = 100 Ohms
MT2({+), Gl +)
MT2(+), G-}
MT2({-), Gl-)
MT2(-}, Gl +) “A" SUFFIX ONLY

gt mA

Gate Trigger Voltage {Continuous dc)
Main Terminal Voltage = 12 Vdc, R = 100 Ohms
MT2(+), G(+}
MT2(+), G(~-)
MT2(-), Gl -}
MT2({-), G{+} "A” SUFFIX ONLY
Main Terminal Voltage = Rated VpRM. RL = 10 kiL Ty = + 110°C
MT2(%), G{+). MT2(+). G[-). MT2(-}, G(—}
MT2(-}, G{*} "A” SUFFIX ONLY

VGT Volts

0.2 - -
02 — _

| Hdithing Currem ‘Earer Direcion)
% Main Terminal Voltage - 12 Vdc, Gate Dpen,
! fmogang Cumatt = 200 mA

Turn-On Time
Rated VDRM. ITM = 17 A, IGT = 120 mA,
Rise Time = 0.1 us, Pulse Width = 2 us

tgt —_ 1.5 -_ Bs

Critical Rate of Rise of Commutation Voltage
Rated VpRM. ITM = 21 A, Commutating di/dt = 8 Aims,
Gate Unenergized, Tc = +80°C

dv.dtic) - 5 —_ Vius

QUADRANT DEFINITIONS

Trigger devices are recommended for gating on Triacs. They

MT2(+) provide:
1. Consistent predictable turn-on potnts.
QUADRANT I QUADRANT | 2. Simptified circuitey.
3. Fast turn-on time for cooler, more eficient and reliable
operation.
MT2{+), Gt -) MT2{+). Gl +)
ELECTRICAL CHARACTERISTICS of RECOMMENDED
BIDIRECTIONAL SWITCHES
Usage General
G(-} Gi+) Part Number MBS4391 MBS4982
QUADRANT it QUADRANT IV Vs 6-10 V 7.5-9V
15 350 uA Max 120 pA Max
MT2(-), G{-) MT2(-). Gl +) 0 Vg1-Vs2 0.5 V Max 0.2 V Max
Temperature
Coefficient 002%”C Typ
MY2(~)

1. Ratings apply for open gate conditions. Thyristor devices shall not be tested with a constant current source for blocking capability
such that the voltage applied exceeds the rated blocking voltage.
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TYPICAL CHARACTERISTICS
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MOTOROLA
SEMICONDUCTOR

TECHNICAL DATA
I N HOUSHONGIES

.MOC3041*

VOE uL CSA SEN | SEMKO | DEMXO | NEMKO | BABT

6-Pin DIP Optoisolators
Triac Driver Output (400 Volts)

The MOC3041, MOC3042 and MOC3043 devices consist of gallium arsenide infrared
emitting diodes optically coupled to a monolithic silicon detector performing the function of
a Zero Voitage Crossing bilateral triac driver.

They are designed for use with a triac in the interface of logic systems to equipment
powerad from 115 Vac lines, such as solid-state relays, industral controls, motors, sole-
noids and consumer appliances, etc.

e Simplifies Logic Control of 115 Vac Power
o Zero Voltage Crossing
o dv/dt of 2000 V/us Typical, 1000 V/us Guaranteed

Applications

¢ Solencid/Valve Controls » Temperatura Controls
e Lighting Controls e E.M. Contactors

o Static Power Switches o AC Motor Starters

e AC Motor Drives ¢ Sofid State Relays

MAXIMUM RATINGS (T = 25°C unless otherwise noted)

{IFT = 15 mA Max]

MOC3042

MOC3043*
{FT = 5 mA Max}

‘Motorola Preferred Devices
STYLE 6 PLASTIC

/’/
k]

6
1

STANDARD THRU HOLE
CASE 730A4-04

)

/

o>

“T" LEADFORM
WIDE SPACED 0.4°
CASE 730005

s

b2

&,

“S"F” LEADFORM
SURFACE MOUNT
CASE 730C-04 i
(STANDARD PROFILE)

N

N

CASE 730F-04
(LOW PROFILE) i

I ’ Rating [ Symbal l Value I Unit ]
INFRAREQD EMITTING DIODE
Raverse Voltage YR 6 [ Vouts
Forward Current — Continuous e 60 [ ma
Total Power Dissipation @ T = 25°C Pp 120 mW
Negtigible Power in Output Driver
Derate abova 25°C 1.41 mwrC
OUTPUT DRIVER
Off-State Output Terminal Voltage VDAM 400 Vouis
Peak Repetitive Surge Current ITsm 1 A
(PW = 100 ps, 120 pps)
Total Power Dissipation @ Tp = 25°C Pp 150 mw
Derate above 25'C 1.76 mwWC
TOTAL DEVICE
tsclation Surge Voltage (1) Viso 7500 Vac
(Peak ac Voltage, 60 Hz, 1 Second Duration)
Total Power Dissipation @ T = 25°C Po 250 m\wy
Derate above 25°C 2.4 m\v~C
Junction Temperature Range . Ty ~40 !0 +100 C
Ambient Operating Temperature Range (2) Ta -4010 +85 C
Storage Temperature Range Tstg -40 1o «150 °C
Soldenng Temperature (10 s) TL 260 °C

{1} 180ut0n Mrge vOREgE, VGO, 18 &1t NLEMAl CEVICE BMMICTNC breakaown rating.
Fot a3 st P 1 v 2 are cOMman, and Ping 4, § and 6 are common,

{2) Retat 10 Quanty and Rehabity Secaon fof test eonmabon.

COUPLER SCHEMATIC

10- 6
ZD} \\\‘ as
50

30| crossu 4

[ietl]

1. ANCOE
2. CATHODE
3 NC
4. MAIN TERMINAL
5. SUBSTRATE

DO NCT CONNECT
6. MAIN TERMINAL




MOC3041, MOC3042, MOC3043

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

r Characteristic l Symbof l Min : Typ Max ! Unit |
INPUT LED
Reverse Leakage Current In — 005 100 nA
(Vg = 6 V) ' |
Forward Voltage V¢ —- 1.3 15 1 Volts
{IF = 30 mA) |
OUTPUT DETECTOR (i = 0 unless otherwise noted)
Leakage with LED Off, Either Direction 1DRM1 — 2 100 ¢ nA
(Rated Vpam. Note 1) R i
Peak On-State Voitage, Either Direction VIM - 18 | 3 % vons
(itm = 100 mA Peak} i f
Critical Rate ol Riso of Off-State Vollagy (Nota 3} dvidt 1000 2000 - ' Vs
COUPLED
LED Trigger Current, Current Required to Latch Output T ] mA
{Main Terminal Voltage = 3 V, Note 2) MOC3041 — — 15
MOC3042 - — 10
MOC3043 - — i 5
Holding Current, Either Direction v i -, 100 - KA
Isolation Voitage (f = 60 Hz, t = 1 sec Viso | 750 | — - Vaclpk)
ZERO CROSSING
Inhibit Voltage e | — 5 20 Volts
{If = Rated IfT, MT1-MT2 Voltage above which device will
not trigger.) l
Leakage n Inhibited State DAM2 = — 00 ! uA 1
llf = Rated Iy, Rated VpRm. O State) l i !

Notes: 1. Test voitage must be apptied within dv dt raung,

2. Al devices are guaranteed 1o trigger at an g vatue iess than or uquat to max o+ Therefore, recommendea operatirg | wes T2taeen Max

1g7 118 mA for MOC3C43, 10 mA for MOC3032. 5 mA for MOC3043) and abso .t max ' 160 mA)
3 This s static dw.dt. See Figure 7 for test circut Commutating dv dt 1s 3 functic~ of the t030-driving thytStOriss Or.y

TYPICAL ELECTRICAL CHARACTERISTICS

NN g [T 111
+ 800 + + } } : H |
OUTPUT PULSE WIDTH - 80 s /] wialh ! I T noFvALZED 10 | |
600 110 = 3 mA 7 h: I Ty = 25°C
Eeom Tt 7 13 J P ' i
Z .00 A c pt® N ; P g ] ]
% 0 / é 11 ! . ! ! !
= - 200 E (= l'\j\‘ . * S — ; l
2 — I I I B A s g z
- 4 2 .t i 7 ——
3 - 600 4 oa : .
7 07 {
- 800 / I oy T T
-4 -3 -1 -1 ¢ 2 1 1+ : } ) . PO -
e7\. ON-STATE (OL72GE #CL™S T AVBIENT TEeesEasT 33 ¢

Figure 1. On-State Charactenstics

Figure 2. Trigger Current versus Temperature




MOC3041, MOC3042, MOC3043
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Figure 3. IpRM1. Peak Blocking Current
versus Temperature
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Figure 5. Trigger Current versus Temperature
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| 1 el
2 ! NORAMALIZED T0:
\ i PWin > 100 us
Ta = 25%C

i

A | |

— N

¥ i 3 10 2 £ ‘X
PW,q LED TRIGGER PULSE WIOTH [us)

Ip1. NORMALIZED LED TRIGGER CURRENT

Figure 6. LED Current Required to Trigger
versus LED Pulse Width

1. The mercury werted reiay provides a high speed repeated pulse to
the DUT.

2. 100x scope prcoes are used, 1o aliow high speeds and voltages.

3. The worstcase condition for stalic dv/dt 1s sstablished by triggenag
the D.U.T. with a normal LED input current, then removing the
current. The vanable RTEST sflows the dv/dt to ba gradually
ncreased untd the O U.T to trigger in to the
applied vohiage puise, even after the LED current has been removed.
The dvidi s then decreased until the D.U.T. stops tnggenng. RC 1
measured 8 Twe point and recorded.

Vrmay = 40V

Figure 7. Static dv/dt Test Circun



MOC3041, MOC3042, MOC3043

Typical circuit for use when hot line switching is
O HOT required. In this circuit the “hot” side of the line is
switched and the load connected to thé cold or neutral
side. The {oad may be connected 1o either the neutral or
hot line.

Rjpn is calculated so that If is equal to the rated IgT of
the part, 5 mA for the MOC3043, 10 mA for the MOC3042,
or 15 mA for the MOC3041. The 39 ohm resistor and 0.01
uF capacitor are for snubbing of the triac and may or may
not be necessary depending upon the particular triac snd
load used.

MOCA4Y

240 Vac

O NEUTRAL

*For highly inductive foads {power factor < 0.5), change this value to
380 ohms. ’ .

Figure 8. Hot-Line Switching Application Circuit

Suggested method of firing two, back-to-back SCR’s,
with 3 Motorola triac driver. Diodes can be 1N4001; resis-
tors, R1 and R2, are optional 330 ohms.
ﬁi SCR

RYQ
]
B | MOCIMV 5

l o—m— w2y o
4

Y SCR
. 4
3 _{7‘ } *For highly inductve 10ads (power factor < 0.51. change this value 10
o PP 360 ohms.

Nate: This optoisolator should not be used 10 drive a 'osd directly. i is
y ¥ intended 10 be & irigger davice only

Figure 9. inverse-Parailel SCR Driver Circuit
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TYPE J
THERMOCOUPLE
TABLE

Thermoclecine Voltage m Ahsote Mhitlivolts

DEG DEG
F 0 1 2 ; 1 s " - 8 9 woF
-350 -4.1037 350
-390 -8.030 -5.041 ~¥.052 ~3.063 -¥073 -3 XS -N 006 -B.106 ~3 17 -3.027 -2137 -0
S0 <T9IS =707 -TO38 —THN) -T9AY =T T3 ~T98S -799h —X008 8019 -3 030 -3
S STTYL ~TS0N =786 ~T829 -T3E =TSt -TEKA -TKI -TAW) -T903 - 9IS -3
S30 -T659 —TATD -TaRE =TEW -T2 =TT -TTH TS STUAS S9N 2T T9L -
S0 -TS19 - 83 -7.848 -7.S62 -7 STgw T - TelS T eFL =TS - T6sY -

M) ~7.372 -7 37 -7402
208 -72M -7.23%0
0 -7.057 -7.079 -7.0%0
-0 -6.8390 -697 -6.924
=250 -6.716 -6.734 -6.751
-310 -6.536 -6.8333 -6372
230 -6.350 -6.369 -6.388
70 ~-6.1539 -6.178 -6.198
210 -35.962 -5982 -6.002
=200 =35.760 -35.780 -5.801
190 -3.553 -5.574 ~5.504
180 -5.341 -3.302 -35.383
170 =5.124 -5.146 == 371068
160 ~-4.90) -4.915 -4948
10 -4.678 -4.700 -4.723
~ 140 ~4.448 -4 471 —4.494
~-130 ~4.215 -4.238 -4.262
-120 -3.978 -4.001 -4.025
- 110 =3.737 ~3.761 -3.785
-100 -3.492 -3.517 -3.541
-90) -3.245 -3.270 ~-3.294
-8R0 -2994 -3.019 -3.044
-70 -2.740 -2.765 -2791
—-60 ~2.483 -2.3509 -2.534
~50 -2.223 -2249 227§

'
(%3
P
=
3

-7 -7 432 -7 lad AR (-

= DHS 17 EST\ a7 SUn/ eI -
i

4% —Taw) -7505 0 TSy - lu
327 T -T738F 0 T2 LN
~7006 -T022 =T 43 -7 S5 -7 4N -FART -7 202 T a8 -I%0
-6.941 ~6958 -6.974 -9l T8 -T.02M -TML -7 08T - 260
~6.769 ~6.786 ~630 -HR2 -6838 ~6.8% -6873 68w - 230
-6.591 -6.609 -6,827 -6.643 —H.66) -6.080 -6.698 -0 7l
-6.407 -6.425 -6t -H.2A2 -5 Bl -6.399 -6 518 -3
—6.217 -6236 =625 ~A2T -6.293 -6.32 -0.331 ~KAE

A 1S

~ w1 o -2

~6.022 -6.041 -o0l -6.081 =-6.100 -6.120 -6.159- &
~5.821 -5.841 -5361 -5.882 -3902 -390 -394 -3
~5.615 -3.636 —3637 ~SA78 -5698 -5.7i9 -5730 -5760 -1um
~5405 -5.326 -3.527 -S468 -5.490 <3511 -3.33) -3 883 480
~35.090 -5.211 -$.233 ~-5283 3276 -5.298 -39 -% Ml -170
~4.970 -3.992 5018 -5.036 -5.088 -5.080 -5102 -S4 -1i60
-3.796 -4.768 -3.791 ~4.813 -3.836 -4.858 -4.881 -1W3 - 130
~3.517 —4.540 -4.38) -4386 —d.609 -4.632 -4835  467R - 1i0
—4.385 —4.309 -4332 =4355 0 —4.379 -4402 -40325 0 -4 38 -0
~4.049 -3073 -4.097 -4 120 -4.043 -4 168 -4 091 -3

—3.809 -~3.833 -3.838 -3.882 -3.906 -3.930 -39% 3978 -0
~3.566 =3.590 -3.615 =369 -3.604 -5.688 -3712 -5

~3319 -3344 -3 360 —3.394 ~3418 -3443 -3de8 -39 -2
~3049 -394 —~3.0120 =345 =3170 -3.095 ~3.220 -5
~2816 -2.842 -2.867 -89 -1918 -2.043 -219n8 -2 -0
—2.560 -2.586 —2.612 -2.637 -1.663 -2.689 -2714 -1.740 -oi)
~2,301 -2.327 =2.353 =2.379 -2.405 -2431 -2437 -2.48) -30
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2700 7.029 0600 7.0% 0 7.2 7.151 132 T S0 7350000
280 7335 7.363 7396  7.426  7.457 488 7349 TA10 Tedl 2
) 1641 7.671 7.702 7732 1.763 794 7.853 196 T4l v
0 7.947 7977 B.008 3.0} B.069 3 1) 8 161 ¥ 221 8255w
310 8.253  8.284 8315 8.345 8376 »3.:07 3468 S330 Be0 310
320 8.560  8.591 8.622  8.652 84683 3°I4 8.773 X837 3.867 320
330 $.867 8393 8929 8960 8990 %02 9083 VR X! 9175 N0
MO 9175 9206 9236 9267 9298 9329 9.39%0 P33T 9483 e
350 9.483 9513 9544 9575 9.6DA Y6k 9.69% Vit TN 350
60 9.79%0  9.821 9.852 9.883 9914 9y 10.006 10063 108 3
370 10.098 10129 10.160  10.19f 10.222  10.252 10.314 10,376 10407 370
380 10,407 10,437 10.468 10499 10.530  10.561 10.622 10.683  10.7t5 330
3%  10.715  10.746  10.777  10.807 10.838 10.869 10.931 0992 11033, 390
400 11.023  11.054  11.085 11.116  11.i47 A7 11.239 LI0E 11332
410 11,332 11363 11.393 11.424  11.455 236 11.548 FL& (1 es0 310
420 11640 11.671 10,702 11.733 11764 .794 11.456 TEYI8 1194y 420
430 11,949  11.980 12,010 12.041 12.072 103 12.165 12,226 12.237 430
440 12,257 12,288 12,319 12350 12.381 411 12.473 12,535 12560 0
450  12.566 12.597 12.627 12.658 12.6389 720 12,782 2843 12874 450
460 12,874 12,905  12.936  12.967 12.998  [3.029 13.090 13,132 13,183 &0
470 13.183  13.214 13.244  §3.275 13306 13.337 13.399 13460 13,491 490
480 13,491 13.522 13.553  13.584 13.615  13.645 13.707 13,769 13.800 480
490 13.800 13.830 13.861 13.892 13.923 13.954 14:015 14.077 14,108 490
DEG DLG
F 0 1 2 3 4 - v n F
00 141080 14139 141700 14200 142N 262 1+ 3234 [ESRS SN PR TR () 1]
SI0 14416 14447 13478 MW 148 0 40i2 f4 a4 18728 S|
3300 14,724 14785 14786 14817 14848 7R i4 030 12002 5032 320
S300 15032 15063 15094 15125 15156 156 15 228 13310 18300 330
S400 133400 13T 15402 1543 154 (K] [N 15617 13648 N30
$30 15648 {5079 1SF10 I3 T4E 05T M2 I3 &t [RIC AT P AT S A
So) 15956 13987 16.018 16,048 16.079 it 16171 ih 21 A Il Sed)
370 16.264 16294 16325 16356 16387 20- ln 479 In ~30 Lo ST 3T0
S80 16.371 16002 16,633 16663  16.694  ih 15 te Txh [GIRES S LR AL IS (1]
590 16.879 1699 16940 16971 17.001 17032 [V 1715 17 I8 W)
600 17086 17 217 17247 17.278 0 17308 1T Ry iTan 70 17 M A

*Converied from devrees CHPTS 1908
Note Temperature .o aegrees Foreference junction at 32 F



RESISTANCE VERSUS
TEMPERATURE:
PLATINUM TABLE

C Ohm Diff. °C Ohm Diff. *C  Ohm DuT.’C  Ohm Du¥.'C Ohm Dut "¢ Ohm Dut
=0 100.00 0.39 +60 123.24 0.38 - 120 146.06 .38 ~ (80 168,47 0.37 - 230 190.46 0 36 - 300 212.03 0536
<1 10039 0.39 61 123.62 0.38 121 146,44 038 18] 168.84 0.37 241 190.82 0 36 301 212,39 0.36
2100.78 0.39 6212401 0.39 12213431 0.37  IX2 169 21 0.37 219018 0 6302 1278 058
3101.17 0.39 63 12439 0.38 123 147.19 0.38 {X3 169 38 0.37 243 191,35 037 0323510 0 3n
310156 0.39 64 124.77 038 123 147,56 0.37 133 16995 037 2L 19191 (RTINS IS EM R D R IR
$101.95 0.39 A5 125.16 0.39 12512793 03X IR 170,32 037 48 19227 0.36 308 ZI3XE 036
6 102.34 0.39 66 125.54 0.38 126 148 32 0.38  IX6 170.68 0.36 236 192.63 0 36  iin 416 0,35
7102.73 0.39 67 125.92 038 127 148.69 0.37 187 17108 93T 24719299 0 36 307 2432 0.36
$103.12 0.39 6812630 0.38 128 14007 038 IS 17142 037 3% 193.36 037 308 21487 0.33
9 103.51 0.39 &9 126.69 0.39 129 19 34 0.37 189171 79 057 I 19372 036 W23 06
10 103.90 0.39 7012707 0.33 130 149.82 0.38 190 17206 037 3019408 O 6310 205 58 0.35
1110429 0.39 71 127.45 0.38 131 150.20 0.38 191 172.53 0.37 23119444 0.5 31 234 036
12 104.68 0.39  72(27.83 0.38 13243057 037 19217290 057 I3 194.80 0.36 312 216.29 035
13 105.07 0.39 73 128.22 0.39 133 150.95 0.38 193 173.26 0 36 153 195.17 037 313 216,65 036
14 105.46 0.39 74 128.60 038 13415132 037 194173 63 057 34 195,33 0.36 314 217.00 0.35
1S 105.85 0.39 75 128.98 0.38 135 151.70 0.38 195 174.00 0.37 255 193.89 0.36 315 217.36 0.36
16 106.23 0.38 76 129.36 0.38 136 152.07 0.37 (%6 174.37 0.37 256 196.25 036 316 M7.71 033
17 106.62 0.39 77 129.74 0.38 137 152,45 0.38 197 17474 0.37 257 196.61 0.36 317 218.07 036
18 107.01 0.39 78 130.13 0.39 138 152.32 0.37 195 175.10 0.36 258 196.98 057 318 218,42 0.35
19 107.40 0.39 79 130.51 0.38 139 153.20 0.38 199 175.47 0.37 139 197,34 0,36 319 2IRTR 036
20 107.79 0.39 30 130.89 0.38 140 153.37 0.37 200 175.84 0.57 60 197.70 0.356 320 219.13 0.35
21 108.18 0.39 81 131.27 0.38 141 153.95 038 01 176.21 0.37 161 198.0670.36 321 219.48 0,35
27 108.57 0.39 82 131.65 0.38 142 154.32 0.37 202176.57 0.36 262 198.42 0.36 322219384 036
73 108.95 0.38 83 132.03 0.38 143 154.70 0.38., 203 176.94 0.37 263 198.78 0.36 223 220,09 0.3%
25 109.34 0.39 84 132.41 038 144 155.07 037 204 17731 0.37 264 19914 0.36 324 220.34 035
25 109.73 0.39 85 132.80 0.39 145 155.45 0.38 205 {77.68 0.37 263 199.50 0.36 325 22090 0.3n
26 110.12 0.39 86 133.18 0.38 146 155.82 0.37 06 178.04 0.36 266 199.86 0.36 326 221.25 0.35
27 110.51 0.39 87 133.56 0.38 147 156.20 0.38 107 178.41 0.37 267 200.22 0.36 327 220,60 0.35
28 110.89 0.38 88 133.94 0.38 148 156.57 0.37 208 178.78 0.37 268 200.58 0.36 328 221.95 0.35
39 111.28 0.39 89 134.32 0.38 149 156.95 0.38 209 179.14 0.36 269 200.94 0.36 329 222.31 0.36
30 111.67 0.39 90 134.70 0.38 150 157.32 0.37 210 179.51 0.37 270 201.30 0.36 330 222.66 0.35
31 112.06 0.3% 91 135.08 0.38 151 157.69 0.37 211 179.88 0.37 271 201.66 0.36 331 223.00 035
32 112.44 0.38 92 135.46 0.38 152 158.07 0.38  212180.24 0.36 272 202.02 0.36 332 223.36 0.35
33 112.83 6.39 93 135.84 0.38 153 158.44 0.37 213 180.61 037 273 202.37 0.35 333 223.72 0.36
34 113.22 0.39 94 136.22 0.38 154 158.81 0.37 214 180.97 0.36 274 202.73 0.36 334 224.07 0.35
35 113.61 0.39 95 136.60 0.38 155 159.19 0.38 215 181.34 0.37 275 203.09 0.36° 335 224.42 035
36 113.99 0.38 96 136.98 0.38 156 159.56 0.37 216 181.71 0.37 276 203.45 0.36 336 224.77 0.35



’C Ohm Diff. °C Ohm Dift.’C  Ohm Ditt. °C  Ohm Duf. 'C  Ohm Duf.°C  Ohm Diff,
3711438 039 97 137.36 6.38 15715993 037 11718207 036 277 203.81 0.36 337 5.1 Q.35
IBII4.77.0.39 98 13774 038 15816030 0.37 2% 15244 D37 278 204016 0.35 33322528 0.36
39 HI5.15 0.38 99 138.12 0.38 1359 160,68 .38 1P INI30 036 27952 036 339 225.53 0.35
40 115.54 0.39 100 I3R.30 038 (80 16105 037 230 IS317 037 280 20488 0.36  320226.03 .35
41 115.93 0.39 101 138.88 038 16) 16142 0.37 270 18354 Q.37 8] Mus4 0.36 341 226.83 0.35
S2116.31 0.38 JUZ139.26 038 162 161.79 0.37 22218290 0.36 18> 05,60 0.36 342 226.3% 0.35
43 116.70 0.39 103 139.65 0.37 163 162,16 0.37 223 13227 037 183 0595 035 343237.23 035
SHTIF.08 0538 104 13000 038 163 162,53 0.3 224 13203 036 284 206,31 036 34422758 035
A3 HT7.47 039 105 13039 038 163 162,91 038 225 3500 0.37 285 0667 U.36 345 227.94 036
46 117.86 039 106 140.77 0.38 166 163,28 0.37 226 185.36 036 286 0703 0.36  3467228.29 0.35
47 118.24 0.38 107 14015 038 16T 163,63 0.37 227 135 73 037 WTWT3Y9 036 337 22864 0.35
S8 LIX.63 0.39 108 14032 037 16% iA4 02 0.3 238 18400 036 28 207,74 (L35 348 228,99 0.35
A9 119.01 0,38 109 141,90 038 169 164.39 0,37 229 134 36 0.37 280 20810 036 349 22931 0.35
501940 0.39 110 14228 0.38 170 164.76 037 220 188.82 036 ™90 208.46 0.36 330 329.69 0.35
SULI9.78 038 11114266 038 17046553 037 231 43718 0.36 291 208,82 0.36 231 230,04 0,38
202007 039 112 14304 0 38 TIARS 003 131 NTSS 0T M2 w17 035 380 1ML39 038
SPI20.55 038 D3 14340 037 17308587 0.37 233 13791 0.36 293 209.53 036 333 230,74 0.35
12094 039 11314379 038 174 166 24 037 234 13808 037 294 29.89 0.36 354 2310w 0.38
SSR2032 038 115 14407 038 (7516662 038 238 [5x4l 0.36 293 21025 036 333231428 0.3
3612070 0.38 116 14455 0.38 176 [66.99 0.37 236 189 00 0.36 296 210.60 0.35 336 231.79 .35
S7T122.09 0.39 117 14493038 177 167.36 0.37 237 189.37 0.37 297 210.96 0.36 337 23214 0.35
SRI22.47 038 11814530 037 17816773 0.37 238 189.73 0.36 298 21132 0.36 358 232.49 0.35
$9122.86 0.39 119 145.68 0.38 179 168 10 0.37 39 |9 |0 0.37 299 211,67 0.35 339 232.84 0.35

0
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