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Abstract

The apparatus of resistivity measurement are constructed. it consisted of a brass

block, was employed as the sample holder and with a four-point probe measurement. It used

the stepping motor to control the movment of sample holder and cooled down the system by

liquid Nitrogen. The change of the depth of sample holder can control the temperature of

system and can measure the temperature by RTD ,type Pt 100 €. Microcontroller and its

software used for control the speed rotation of the motor. To protect the external environment

we use the plastic fabric cover the sampie holder.

For the four-point probe, the current that was applied to it was constant and applied in

two direction and measured the voltage for calculation the mean of the resistivity.
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AN 2 WINNI3YINNTLTRINE N 3

Y 1wl SFR
P3.0- RXD fudayauuuaynsy SBUF
P3.1-TXD aedfayauuuayns SBUF

P3.2-INTO Adumafiningusnuunaiae 0 TCON1

P3.3-INT1 FuumafmyinnuuenuunuiaT 1 TCON3
P3ATO | fufygnainnisuentesinafvuiuas 0 TMOD
P3.5.T1 FudygunasnanauanaadinmeHnneae 1 TMOD

P3.6-WR fyoyrudaumniteaiusIneuan (Write) -

P3.7-RD FyournusuictANNIIANEIUEN (Read) -




;PROGRAM STEPMOTOR

CO EQU 08H
C1 EQU 0SH
C2 EQU 0AH
ORG 000CH
LJMP KLIN
ORG 0013H
LIMP MEOW
KLIN: MOV TCON, #00H

STOP:

upP1:
upP2:

upP3:

CLR P3.0
MOV SP, #50H

MQV P1,#0FFH
JNB P3.1, UP1
JNB P3.2, DOWN
JNB P3.3, UPS
SIMP STOP

MOV RO, #01H

MOV R1, #32H

CJNE RO, #061H, UP3
SJMP STOP

LCALL PORT1

JNB P3.2, DOWN1
JNB P3.3, STOP

JNB P3.4, UPS



DJNZ R1, UP3

CLR FO

MOV IE, #100001008
MOV P1, #0FFH
LCALL DELAY

MOV IE, #00H

JNB FO,UP2

SJMP STOP

DOWN1:MOV R2, #0FAH

DOWN:

UPS:

MOV R3, #013H
MOV P1, #11008
ACALL SLOW
MOV P1, #10018
ACALL SLOW
MQV P1, #00118B
ACALL SLCOW
MOV P1, #01108
ACALL SLOW
JNB P3.1, UP1
JNB P3.2, STOP
JNB P3.4, UPS
DJNZ R2, DOWN
DJNZ R3, DOWN -
SJMP STOP
MOV R4, #0FAH
MOV Rb, #013H



UPS1:

PORT1:

SLCW:

LOQOP:

DELAY:
LOOP1:
LOOP2:
LOOP3:

LCALL PORT1
JNB P3.1, UP1
JNB P3.2, DOWN1
JNB P3.3, STOP
DJNZ R4, UPS1
DJNZ R5, UPS1
SIMP STOP
MOV P1, #01108
ACALL SLOW
MOV P1, #00118B
ACALL SLOW
MOV P1, #10018
ACALL SLOW
MOV P1, #1100B
ACALL SLOW
RET

MQV R8, #011H
MOV R7, #011H
DJNZ R6, LOOP
DJNZ R7, LOOP
RET

MQV CO, #1DH
MOV C1, #14H
MOV C2, #14H
MOV C3, #0FDH



LOOP4:

MEOW:

NOP
NOP
NOP
NOP
NOP
NOP
NOP
DJNZ C3, LOOP4
DJNZ C2, LOOP3
DJUNZ C1, LOOPZ
DJNZ CO, LOOP1
RET

SETB FO
RETI
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TL7835
HIGH-VOLTAGE ADJUSTASLE REGULATCR

D2659, SEPTEMBER 1981 — REVISED SEPTEMBER 1388

Output Adjusta’'e from 1.25 Vto 125V KC PACKAGE

(TOP VIEW)
700-mA C ‘put Current
SeTe— R —— INPUT
Fult Shori-Circuit, Sufe-Opt:ratmg-Area, and O ————— ouTPUT
Tnermal Shutdown Protection ———" ADJUSTMENT

» C.C01 %/V Tygizal Input Regulation THE OUTPUT TERMINAL IS IN

ELECTRICAL CONTACT WITH
THE MOUNTING BASE
TO-220AB

« 0.15% Typical Ouigut Regulation

@ 76-dB Typical Ripple Rejection

» Standard TG-220AB Package

description

The TL783C is an adjustable three-terminal positive-voltage regulator with an output range of 1.25Vto 125V
and a DMOS output transistor capable of sourcing more than 700 mA. It is designed for use in high-voliage
applications where standard bipolar regulators cannot be used. Excellent performance specifications . . .
superior to those of most bipolar regulators . . . are achieved through circuit design and advanced layout
techniques.

As a state-of-the-art regulator, the TL783C combines standard bipolar circuitry with high-voltage double-
diffused MOS transistors on one chip to vield a device capable of withstanding voltages far higher than
standard bipolar integrated circuits. Because of its lack of secondary breakdown and thermal runaway
characteristics usually assoicated with bipolar outputs, the TL783C maintains full overload protection while
operating at up to 125 V from input to output. Other features of the device include current limiting, safe-
operating-area (SOA) protection, and thermal shutdown. Even if the adjustment pin is inadvertently
disconnected, the protection circuitry remains functional.

Only two external resistors are required to program the output voltage. An input bypass ca;acifor i3 necessary
oniy when the requiator is situated far from the input filter. An output capacitor, although not required, will
imorove transient response and protection from instantaneous output short-circuits. Exceilent ripple rejection
can be achizved without a bypass capacitor at the adjustment terminal.

functiona! block diagram
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330
H-VOLTAGE ADJUSTABLE REGULATOR

absclute maximum ratings over cperaling temperature range (uniess ctherwise noted)

Input-to-output difierential voltage, VI = VO . . . o o oo e e

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 1) . . ... .......... :
Continuous totai dissipation at (or below) 25°C case temperature (see Note 1) .. ............. 20w
Operating fres-air, case, or virtual junction temperatureranga. . . . ... oo v i i et 0°C to 150°C
Lead temperature 1,6 mm (1/16 inch) fromcasefor 10seconds . ........... ... .. 0t 280°C

NOTE 1: For operation above 25°C fres-air or case temperature, refer to Figures 1 and 2. To avoid exceading the design maximum virtua!
junction temperature, these ratings should not be exceedad. Due to variations in individual device electrical characteristics and
thermal resistance, the buiit-in thermal overioad protection may be activated at power lavels slightly above or below the raled

cissipation.
FREE-AIR TEMPERATURE CASE TEMPERATURE
N . DISSIPATICN DERATING CURVE DISSIPATION DERATING CURVES
i 2000 5 —
! o < 1800 \ ;l: 20 \\
! ¥ L 1800 AN s 18 :
2 | = ~
® 2 1400 2 \
S 3 4 14 :
§ ¢ » & 1200 a . \
w n
3 1000 3 N
2 2 10
. £ 800 = g \
v c =
% © 600 s @ | N
; 3 400 L Derating factor = 16 mwW/°C 2 ! !
2 = Rgya = 62.5°C/W 3 4 - Derating factor = 250 mW/°C |
S 200 = above 70°C o
Rgyc = 4° C/W i
o 0 - -
25 50 75 100 125 150 25 50 75 100 125 130
TA—Free-Air Temperature— °C Tc—Case Temperature— °C
FIGURE 1 FIGURE 2
recommended cperating contitions
[ | MIN MAX | USIT
Input-to-output voltage diiiersntial, Vi — Vo | 125 v
Outgut currant, I | 15 700 mA
Cperating virtual junction temperature, T | 0 125 °’C
-~ ~ -~ - W TEES s DL B B e R e e il A S
LI
. Exas SV
2-174 -

NSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265

SR Az




Jirtual
s and
rated

UNIT

k
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TL733

o
HIGH-YOLTAGE ADJUSTABLE REGULATOR

electrical characteristics at V| — Vg = 25V, g = 0.5 A, Ty = 0°C to 125°C (uniess otherwise

note i)
PARAMETER ST CONOITIONST MIN TY? MAX UNIT
Input requiation® Vi-Vg =20V10125V, P s rated dissipati Ty =25 oo ik %V
put requlation* -~ = o 3 b rate issipation - ol
it im0 T, =0°C 15 125:C 0.004 0.02
Rippie rejection AVip gy =10V, Vo=10V, f=120Hz 56 75 <8
Vo s5V 7.5 25 mv
o =15mAto 700 mA, T =25C - -
oo reGulaticn VozsV 0.15 0.5 %
Ut reguias
e 4 o VosS5Vv 20 70 mV
lg = 15 mA to 700 mA, P s rated dissipation —
Vo =5V 0.3 1.5
Qutput voltage change oid
with temperature
Output voltage 1000 hat Ty = 125°C, Vi - Vg =125V, s z
long-term drift Sez Note 2 ’
Output noise voitage { =10 Hz to 10 kHz, Ty=25C 0.C63 %
M:n!mt{m output current to Vi-Vg =125V 15 mA
maintain reguiation
Vi-Vg =235V, t=1ms 1100
Vi—-Vg =15V, t=30ms 715
Peax culput current — mA
Vi-Vo =25V, t=30ms 700 500
Vi=Vg =125V, t=30ms 100 250
Adjustment-tarminal a3 110 HA
current
|Changein adiustment- |y _ vy _ 15v10125V, Ig=15mAto700mA, P s rated cissipation 0.5 5 A
| terminal current
f 5
Ref;;‘ce voltage (OutoUt |y, _ vy = 10V10125V, 19 =15mAt0700mA, P < rated dissipation 12 1.27 1.3 v
to

1 pulse testing techniques are used to maintain the junction temperature as close to the ambient temperature as possible. Thermal effects must be taken into account

separately.

#input requlaticn is expressed here as the percentage change in cutput voltage per 1-volt change at the input.
NOTE 2: Since long-term drift cannot be measured on the individuai devices prior to shioment, this specification is not intended to te a guarantee or warranty. it

is an engineering estimate of the average drift to be expected from lot to lot.
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GH-VOLTAGE ADJUSTABLE REGULATOR
TYPICAL CHARACTERISTICS
OUTPUT CURRENT LIMIT QUTPUT CURRENT LIMIT
VS VS
INPUT-TO-OUTPLUT VOLTAGE DIFFERENTIAL INP: T-TO-OUTPUT VOLTAGE DIFFERENTIAL
s 2.0
- l i i
1.8 —tyy = 1 ms— 1.8 —ty = 30 ms —
1.€ | iR | l . 1.8 I
i &
<I - 2L ! \ | | 1.4 1
1.4 ) sa .
= RS ! = [
b= P // YN | 5 1.2 !
e ' S | = 7.
s 7 &
3 § 1.0 LA N e Te = 0°C | 5 10 !/Iﬁ\\
A AN /AN
=R AN AR
! o 2 : Sn 2 i
H B < 0.8 T*-2‘°"-\_—§_"’—_"\ s 06—t T AN Tc = 25°C
P C:3 '47 C 2°C /_‘\‘\ iy & F i \\ |
.y / | | i | \ N ! Z |
i = 0.4 — rC = 12500 — = 0.4 i = R =
{ % g } ] g B et
w c.2 4 ‘ 0.2 6t T = 125°C e
FES s
g | : |
; 0 25 50 75 100 125 0 2s 50 75 100 125
J V=V —input-to-Output Voitage Differential—V V|—V—Input-to-Output Yoltage Differential —V
]
: FIGURE 3 FIGURE 4
i CUTPUT CURRENT LIMIT RIPPLE REJECTION
S~ vs vs
TIME QUTPUT VOLTAGE
1.6 ! 120 T 1T T T
o V|—Vg = 25V Vitav) — Vo ~ 258V
: Te = 25°C | 160 AVigp:p) = 10V
l i0 = 100 mA
< 1.2 “ : \ f=120Hz |
4 T N g o\ Co =0 =
E 1.0 F ! N Ty = 25°C
= I 2 \1\ ’ |
= o . ! ) !
g 0.2 ‘ . j‘ a0 l \;1»\“\' |
o - | s : ! T
~ C.5 o .
2 f 3 o —— ‘
(:S 0.4 i = : :
; 1
0.2 | . 20 | 1
N | 1 | o
1 | | L
0 C
o 10 20 30 55 0 10 20 30 40 50 60 70 80 SO 100
Tima—ms V' —Output Voitage—V
FIGURE D FIGURE &6
Lo gt - - 5 W wee e bl I B S R e e e S R 7 W o NP 2 5= R &2 o o
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rliGH-VOLTAGE ADJUSTABLL REGULATOR

TYPICAL CHARACTERISTICS

RIPPLE REJECTION

RIPPLE REJECTION

Vs Vs
OUTPUT CURRENT FREQUENCY
100 100 " . ~ m
I i ! i i
| Tl 1 4l
50 ; - i :
R %
1Y //_J 30 THg) i
- il ‘
3 - ™~ 5070 _ i;_:fg
| | A 255
.E’ g0 E, 60 , % 1.'; - }L &
2 40 ) 40 i & & ’3‘
z Viay) = 35V & . l li f ‘ =
3 AVj(p-p) = 10V £ 301 Viav) = 35V i ‘ 3
2oL Vo = 10V | AVi(p-p) = 10V iiJ i \"J >
f =120 Hz 20rvg =10V i T @
Co =0 1oL lo = 500 mA I [ =
Ty = 25°C Ty = 25°C i I =)
0 : ! | 0 mootuuy | i |
0 100 200 300 400 500 €00 700 800 0.01 0.1 1 10 100 1000
lg —Output Current—mA f—Frequency —kHz
FIGURE 7 FIGURE 8
OUTPUT IMPEDANCE REFERENCE VOLTAGE
VS VS
FREQUENCY VIRTUAL JUNCTION TEMPERATURE
102 1.30 , ;
T
Vy =20V |
1.29 — VI
101 v Io = 15 mA
/ >
. 1.28
o /| :
S ' 2 4,23
2 S 7 — e ——
“ > T
21677 : — S 1.25 ﬁ
= i L ‘é {
= "] 2 1.25 |
g2 qg9-2t—> C |
g0 =
“ V)= 38V S 1.24
- Vg = 10V =
= lg = 500 mA | 4
Ty = 25°C *
-4 - - - i'- 1.22
197 102 1e3 0% 103 108 107 -75-50-25 0 25 50 75 100125150 175
f—Frequency —Hz TJ— Virtual Junction Tamperature— °C
FIGURE S FIGURE 10
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HIGH-YOLTAGE ADJUSTABLE REGULATOR

TYPICAL CHARACTERISTICS

ADJUSTMENT-TERMINAL CURRENT DROPOUT VOLTAGE
Vs Vs
VIRTUAL JUNCTION TEMPERATURE VIRTUAL JUNCTION TEMPERATURE 5
99 25 2
‘o =
V| = 25V / A‘io 100 mV ‘
< 823-V0 = Vref = ) ‘ 2
! o = 500 ma / 5 409 o> |
8 / | . o~ o) w2
i~ = ) = s 2
° v 2 e
£ A - — 1|
2 a4 . 5 10 e - 250 ™A
2 |/ ' 2 I \0 - 3
3 o ! —
T A - ’ o = 100 mA
3 82 5 — it -~ 15 A
| 1
80 0 \
0 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 125
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TL783C
HIGH-VOLTAGE ADJUSTABLE REGULATOR

TYPICAL CHARACTERISTICS
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> 0 1 2 3 4 = 0 40 80 120 160 200 240 a
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FIGURE 15 FIGURE 16

DESIGN CONSIDERATIONS

The internal reference (see functional block diagram) is used to generate 1.25 V nominal (Vrgf) between the
output and adjustment terminals. This voltage is developed across R1 and causes a constant current to flow
through R1 and the programming resistor R2, giving an output voltage of:

VO = Vref (1+R2/R1) + lagj (R2)
or
VO ~ Vref (1+R2/R1).

The TL783C was designed to minimize ladj and maintain consistency over line and load variations, theredy
minimizing the ladj (R2) error term.

To maintain lagj at alow leve!, ali quiescent operating currentis returned to the output terminal. This guiescent
current must be sunk by the exiernal load and is the minimum load current necassary to prevent the output
from rising. The recommended R1 value of 82 ( wiil provide a minimum lcad current oi 15 mA. Larger vaiues
may be used if the input-to-output differential voltage is less than 125 V (see minimum operating current
curve) or if the load will sink some portion of the minimum current.

bvpass capacitors

The TL783C regulator is stable withcut bypass capacitors; however, any regulator will become unstadle with
certaim values of output capacitance if an input capacitor is not used. Tharefore, the use of input bypassing is
recommended whenever the regulator is located more than four inches irom the power-supply filter capacitor.
A 1-uF tantalum or electrolytic capacitor is usually suificient.
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L7830
HIGH-VOLTAGE ADJUSTABLE REGULATOR

Adjustment-terminal capacitors are not recommended for use on the TL783C because they can seriously
degrade load transient response as weli as create a need for extra protection circuitry. Excelient ripple
rejection is ¢ :sently achieved without this added capacitor.

Due to the relatively low gain of the MOS output stage, output voltage drop-out may occur undcer large load
transient conditions. Addition of an output bypass capacitor will greatly enh: :ce load transient response as

g well as prevent drop-out. For most applications, it is recommended that an cutput bypass capacitor be used

with a minimum value of:
Co (uF) = 15NVD

Larger values will provide propoertionally better transient response characteristics.
‘.

protection circuitry

The TL783C regulator includes built-in protection circuits capable of guarding the device against most
g’ overload conditions encountered in normal operation. These protective features are current limiting, safe-
s~ operating-area protection, and thermal shutdown. These circuits are meant to protect the cdevice under
& . % s . " i 3 o 1 3

o occasional fauit conditions only. Continuous operation in the current limit or thermal shutdown macde is not
w recommended. :

-

¢]

o

pon

w

The internal protection circuits of the TL783C wiil protect the device up to maximum rated V| as long as certain
precautions are . ken. If V| is instantaneously switched on, transients exceeding maximum input ratings may
occur, which can destroy the regulator. These are usually caused by lead inductance and bypass capacitors
causing a ringing voltage on the input. In addition, if rise times in excess of 10 V/ns are applied to the input, a
parasitic n-p-n transistor in parallel with the DMOS output can be turned on causing the device to fail. If the
device is operated over 50 V and the input is switched on rather than ramped on, a low-Q capacitor, such as a
tantalum or electrolytic should be used rather than ceramic, paper, or plastic bypass capacitors. A Q factor of
0.015 or greater will usually provide adequate damping to suppress ringing. Normally, no problems will occur
if the input voltage is allowed to ramp upward through the action of an ac line rectifier and filter network.

o

A e s v g
a e

=

Similarly, if an instantaneous short circuit is applied to the outputs, both ringing and excessive fall times can
result. A tantalum or electrolytic bypass capacitor is recommended to eliminate this problem. However, if a
large output capacitor is used and the input is shorted, addition of a protection diode may be necessary to
prevent capacitor discharge through the regulator. The amount of discharge current celivered is dependent
on output voltage, size of capacitor, and fall time of V). A protective diode (see Figure 17) is required only for
capacitance values greater than

Co (uF) = 3 x 104/(Vp)2.

Care should always be taken to prevent insertion of regulators into a socket with power on. Power shiould be
turned oif bslore removing or insarting regulators.

[
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FIGURE 17. REGULATOR WITH PROTECTIVE DIODE
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: TL783C
HIGH-VOLTAGE ADJUSTABLE REGULATGR

load raguiation
The current set resistor (R1) should be located close to the regulator output terminal rather than near the lcad.
This eliminates long line drops from being amplified through the action of R1 and R2 to degrade load
regulation. To provide remote ground sensing, R2 should be near the load ground.

TL783C
. Vo Riine
Wit INPUT OUTPUT —T———$ S—Vv»——l
e
ADJUST 2

2 R1 Ricad
1 R2
= 3 S AAN—

FIGURE 18. REGULATOR WITH CUREENT-SET RESISTCR &8
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TL783C
= HIGH-VOLTAGE ADJUSTABLE REGULATCR
g
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TYPICAL APPLICATION DATA
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TL7830
iiH-VOLTAGE ADJUSTABLE REGULATCR

TYPICAL APPLICATION DATA
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Ceramic Type Platinum RTD Element

RESICERAM " is composed of a coil-formed high

purity platinum wire inserted into bores of a fine polished
recrystallized Alumina ceramic body and fixed on its
bottom by special heat resistant frit. As approximately
80% of the resistance wire is free of heat strain from
temperature change, drift in resistivity is minimized and
its reproducibility and long term stability are superior to
any of conventional core-wound elements.

Types
I Nominal Resistance Nom. Dimensions (mm) Operating Temp. |Rated Current
Type- : Resistance (@) | Ratio Rioo/Ro | Length (L) | O. D. (D) (T) (mA) Ciies
C100/ 07158 100 15 0.75
€100/ 0915S 100 15 0.9 Below 2
C100/1210S 100 10 1.2
€100/ 16158 100 13?250 15 1.6 A
C100/2815S | 100 IEC 15 2.8 Below &
C100/3025S | 100 DIN 25 3.0 '
C100/4530S | 100 BS 30 4.5 R
—200~500

CJ100/0715S 100 15 0.75 ?
CJ100/0915S 100 15 0.9 | Below 2
CJ100/1210S | 100 - 10 1.2
CJ100/16158 | 100 ' 15 1.6 ‘ B
CJ100/2815S 100 Old JIS 15 2.8 4 Below 5
CJ100/3025S5 | 100 émem“" 25 3.0 N .
CJ100/4530S | 100 urve 30 4.5 i :

On order for dual element, put suffix D instead of S.

For high temperature use (0-650T ) put suffix-H after S or D on element Types.

Gl

Glass-sealed Platinum RTD Element

[t is composed of a high purity platinum wire wound
non-inductively around a special glass body, of which
resistivity at 0°C is adjusted to fall within the respective
standard ranges, inserted into another special glass tube
and heat sealed overall. Quick response and excellent in
insulation, withstand voltage, vibration, and high resist-
ance to liquid, chemicals and gases.

Other special size

s are also available.

Example — “C100/2815S-H".

|

Pt wire

_=-[,
#of  CIMITTITTTT =

L,

Lead wire

Types
T Nominal Resistance Nom. Dimensions (mm) | Operating Temp. | Rated Curreat Class
e Resistance (Q) | Ratio Rioo/Ro | Length (L) | 0. D. (D) () (mA)
208 [ 2
GlOO/l 2025S 100 [ 1.3850 2.0
G100/ 30258 100 JS. IEC, 25 3.0 A
G100 / 40258 100 DIN, BS 4.0 —200~300 Below 5
GJ100/2025S 100 1.3916 2.0 -
GJ100/4025S 100 | American Curve i 4.0 |

Other sizes are also available.
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Standard Assemblies of
(MODEL:RS)

Basic Type
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o Type  Inner Pesist-No.of  Lesd Rated  O.1.
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2 T
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- Temperature/Resistance Table

“Nominal Resistance for Pt 10000 Element

Pt100: Ro=100.00Q2 R,00/R0o=1.3850 to JIC-C 1604-1989, IEC 751, BS 1904, DIN 43760.
JPt100 : Ro=100.002 Ri00/Ro=1.3916 to JIS C 1604-1981, American Curve.

sd N\ st | ) ™ std. j N\ std. N\ Std. | !

T\ | Pt1C0 JPthOf © { Pt100 | JPt100| o Pt100 iJF‘:lOO[ o~ Pt100 | JPt100] = ; Pt100 i’JPthO
: I ‘ i 5 :

—200| 18.49 | 17.14 | 0 | 100.00 | 100.00 | 200 | 175.84 | 177.13 | 400 | 247.04 | 249.55 | 600 | 313.59 |
—1%9, 22.80 21.46 | 10 103.90 | 103.97 210 | 179.51 | 180.86 ‘! 410 250.48 | 253.06 | 610 ! 316.30 |
—18 | 27.08| 25.80 [ 20 | 107.79 | 107.93 | 220 + 183.17  184.58 || 420 | 253.90 | 256.55 | 620 | 319.99
—17 1 31.32 | 30.12 I 30 |'111.67 | 111.88 || 230 | 186.82 | 188.29 | 430 | 257.32 | 260.02 | 630 | 323.18 |
—150! 35.53 34.42 | 40 115.54 | 115.81 || 240 190.45 i 191.99 || 440 260.72 | 263.49 || 6540 3 326.35 |
—130| 39.71| 38.68 | 50 | 119.40 | 119.73 || 250 | 194.07 ; 195.67 || 450 | 264.11 | 266.94 | 650 | 329.51 ;
—140 | 43.87 | 42.91 60 | 123.24 | 123.64 || 260 | 197.69 | 199.35 || 460 | 267.49 | 270.38 | 660 l 332.66 |
—130 ! 48.00 | 47.11 | 70 | 127.07 | 127.54 || 270 | 201.29 | 203,01 || 470 | 270.86 | 273.80 | |
—120 | 52.11| 51.29 | 80 | 130.89 | 131.42 || 280 | 204.88 | 206.66 | 480 | 274.22 | 277.22 | i l
—10! 56.19 | 55.44 | 90 | 134.70 | 135.30 | 290 f 208.45 | 210.30 || 490 | 277.56 | 280.63 u I
—100] 60.25 | 59.57 || 100 | 138.50 | 139.16 | 300 | 212.02 | 213.93 | 500 ' 280.90 | 284.02 | ‘ ,
—~ | 64.30 | 63.68 | 110 | 142.29 | 143.01 | 310 | 215.57 | 217.54 | 510 | 284.22 | 287.40 ; !
~ 50 68.33 67.77 || 120 | 146.06 | 146.85 3eu | Zlv.il j 221.15 )4 3520 | Z87.33 ! i |
— 7| 72.33) 71.85 || 130 | 149.82 | 150.67 || 330 | 222.65 | 224.74 | 530 | 290.83 | |
— 60| 76.33| 75.91 | 140 | 153.58 | 154.49 | 340 | 226.17 | 228.32 | 540 | 294.11 | ,
~ m' 80.31 79.96 ‘ 150 | 157.31 | 158.29 | 350 | 229.67 | 231.89 | 550 | 297.39 ; i
— 40| 84.27| 83.99 | 160 | 161.04 | 162.08 || 360 | 233.17 | 235.45 | 560 ) 300.65 | ; ,
= 30! 88.22 88.01 ; 170 | 164.76 | 165.86 || 370 | 236.65 | 238.99 ‘ 570 | 303.91 i i :
— 20| 92.16 | 92.02 | 180 | 168.46 | 169.63. 380 | 240.13 | 242.53 | 580 ’ 307.15 | | j
— 10 96.09| 96.02 ] 190 | 172.16 | 173.38"|| 390 | 243.39 | 246.05 | 590 | 310.38 | |

Tolerances as a Function of Temperature /
Resistance for Pt 10002 Element

Toierance

0.9 2.2 ! ;

OHMS | deg C ! .
( o !

| |

0.8 2.0 |
0.7 1.75 i -
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JPt 100
\
A /
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