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LVDT Sl sla ) i

Parameter E 100 E 200 E 300

Stroke range 0.1 [£2.54] | £0.2[£5.08] | £0.3 [£7.62]

Sensitivity, V/V/inch 2.40 1.57 1.20

Sensitivity, mV/\V/mm 94.5 61.8 47.2 L"JA ®

Output at stroke ends (%) 240mv/v 314mviiv 360mvV/vV . .

Non-linearity (maximum) +0.5% of FR | £0.5% of FR | +0.5% of FR J\i) ,)14-“‘-’ e e e

Phase shift -3° -5° -8.5°

Input impedance (PRI) 660Q 970Q 9600 Sdaal 3 g pe e

Output impedance (SEC) 9600 1010Q 10050 . :'\ﬂ /S - .

Input voltage & frequency 3 VRMS @ 50Hz to 10kHz, sine wave EHI™ =D 5

Test input frequency 2.5kHz (y L)Y Al X Caald
0'> S O L;EA 3 ¢

Null voltage (maximum) 0.5% of FRO -

Ol OulS8 (Sais 5) gi asa s e
L_u\.’.A °

3

AC ™I
I8 Laadldh 4l
s Jase a4y L

Y
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| $2 TO 81 =V sin ot sin (0 + 240%)

S3

ROTOR RESOLVER

e | w Os4 Ji S 4w :Synchro -
N 1 —hg $17T0 $3 =V sin ot sin 8 da VY. a4l
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o= FA

Yield point

Ultimate strength

Elastic limit
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Strain, &

| FORCE
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Rupture
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Strain Gage_ s -

G g GRES 50 50 Ul dan s Ul y S i) e glia yiis

(Metal film or Foil Film) % alé & &

PARAMETER

METAL
STRAIN GAGE

SEMICONDUCTOR
STRAIN GAGE

pS Dois

Measurement Range

0.1 to 40,000 pe

0.001 to 3000 pe

YL ¢ads .

Gage Factor

20to 4.5

50 to 200

Resistance, 0

120, 350, 600, ..., 5000

1000 to 5000

Resistance 0.1% to 0.2% 1% to 2% .
Tolerance ’ ’ Yu. L_\.Lu:\.u\a °
Size, mm 0.4 to 150 1to 5 JOIRN
Standard: 3 to 6 (‘S Al .
e AR/R = GF -AL/L

GF = Gage factor
AL/L, nicrostrains
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RTD : Pt100ohm

(Resistance Temperature Detector) RTD -
5B 50 Laa b (S i) gl st il 3 Sbee
CsA ohd 4adia
PT1000-PT100 (b)) (Rse (ohad) 398 (e 0dldiusl (330 5 Y seza
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(e dar Ol g3l A H3) 2 g3na 3 Shae 00 g3na
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material B
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Temperature Ouiput Cost Stability over Cable Common Brief descripfion
range (°C) (LWC) the temperature specification name
range specified
—262 — 850 15@-200°C Low Low T Copper/a copper—  Type T, copper constantan, thermocouples are
60@350°C nickel alloy useful for the —250°C to 350°C range in
{constantan) oxidizing or inert atmospheres. Above 400°C

the copper arm rapidly oxidizes. Care needs
to be applied to avoid problems arising from
the high thermal conductivity of the copper
arm. As one lead of this thermocouple is
copper, there is no need for special
compensation cable. Note that constantan is a
general term for a copper—nickel alloy with
between 35% and 509% copper. The
thermoelectric characteristics of each alloy will
vary according to the alloying proportions.
Although constantan is used in type T, J and E
thermocouples the actual material for each is

slightly different.
—-196 — 700 26@-190°C Low Low J Iron/a copper— Type J thermocouples are commonly called
63@B00°C nickel alloy iron constantan thermocouples and are
{constantan) popular due to their high Seebeck coefficient

and low price. These can be safely used in
reducing atmospheres from 0°C up to 550°C
beyond which degradation is rapid. The
maximum temperature for continuous
operation is 800°C.

—-268 — 800 68@100°C Low low—mid E Nickel-chromium Type E, chromel constantan, thermocouples
81@500°C alloy (chromel)/a give high output for the range —250°C to
T7@9800°C copper—nickel alloy 900°C. They are ideally suited to temperature
(constantan) measurement around ambient because of the

large Seebeck coefficient, low thermal
conductivity and corrosion resistance.



—250 — 1100

0—1250

100—1750

0—1500

0—1600

40 from
250-1000°C
35@1300°C

37@1000°C

s5@1000°C

6 from
0-100°C

10@1000°C

Low

Low

High

High

High

Low

Mid—high

High

High

High

MNickel—chromium
alloy (chromel)/
nickel—aluminium
alloy (alumel)

Mickel—chromium
silicon (nicrosil)/
nickel—silicon—
magnesium alloy
(nisil)

Platinum—30%

rhodium/platinum—

6% rhodium

Platinum—-10%
rhodium/platinum

Platinum—13%
rhodium/platinum

Ja sS ga 53

The type K thermocouple is commonly called
chromel alumel. It is the most commeonly used
thermocouple and is designed for use in
oxidizing atmospheres. Maximum continuous
use is limited to 1100°C although above
800°C oxidation causes drift and decalibration.
Note that the type K thermocouple is unstable
with hysteresis between 300°C and 600°C
which can result in errors of several degrees.

Type N thermocouples have been developed
to address the instability of type K (Burley,
1971). These trade linear response for stability
and an algorithm is required for conversion
between the generated emf and temperature.
The voltage temperature curve for type N
thermocouples is slightly lower than that for
type K thermocouples.

Type B thermocouples can be used
continuously to 1600°C and intermittently to
1800°C. However, due to a local minimum in
its thermoelectric emf this thermocouple
exhibits a double value ambiguity between
0°C and 42°C. The emf below 100°C is very
low and little concern need be given to cold
junction compensation.

Type S thermocouples can be used in
oxidizing or inert atmospheres continuously at
temperatures up to 1400°C and for brief
periods up to 1650°C.

Type R thermocouples give a similar
performance to type S, but give slightly higher
output and improved stability.
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Approximate Emissivity of IMetals

Materials | Nominal | Polished | Dxidized Lad ‘\-.‘-“’\AA é D u;'uh LS}J—“ sz,)g oj\dﬁ\ o

Aluminum 0.03 0.13 . . . g
Brass 0.09 0.60 « J.\.mS\A)) e pr u.mb o
CastIron 0.21 0.70 LA . \ L’M "

Copper 0.02 0.60 odla 4 4w g 8 BN o C..\M" L ja e
Galvanized 0.02 0.60 ' S R i TR

(Glazs 094

Stainless 017 083

Stesl

Steel 0.11 0.73

Rubber 0.86-0.95

Wood 093
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PHOTOCATHODE  ELECTRON
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GLASS

of ¢ o -l wer
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| ' — rocusine  PYNODES  ENVELOPE VACUUM \yu - 1
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LIGHT > . N
oTrd L s ) feasly
sl =l = I S Rl I I E SIGNAL
'III——&—WMMLWIMI Wi 3 ~$ <1OOO$ J\{)
HIGH VOLTAGE
SUPPLY
CHARACTERISTICS (at 25 °C)
Parameter Min. Typ. Max. Unit
Luminous (2856 K) 80 150 — uA/Im
Cathode Sensitivity Radiant at 420 nm — 64 — mA/W
Red/White Ratio (R-68) — 0.2 — —
Anode Sensitivit Luminous (2856 K) 20 80 — Allm
Y Radiant at 420 nm — 3.4 x 10° — AW
Gain — 5.3 x 105 — —
Anode Dark Current (after 30 min. storage in darkness) — 5 20 nA
Time Response Anode Pulse Rise Time — 9.0 — ns
P Electron Transit Time — 70 — ns
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== Electrical and optical characteristics (Typ. Ta=25 °C, unless otherwise noted)

Spectral Peak HipiiEsiEnIn S_hor_t S Temp. |Rise time Tern_llnal Shunt Noise
. S circuit current i capacitance . .
response| sensitivity coefficient tr resistance | equivalent
(A/W) current ID - Ct
range |wavelength VR=10 mV oflb | VR=0V \VR=0V Rsh power
Type no. A Ap - Isc = T |Ri=1kQ| "0V | VR=10mV | NEP
He-Ne| 100 /x max. f=10 kHz
200 nm
AD laser
Min. | Typ 633 | Min. | Typ. Min. | Typ.
(nm) (hm) ' “pnm | (pA) [(HA)| (PA) |(times/°C)| (Ms) (PF) _[(GQ)|(GQ)| (W/Hz!/2)
S1226-18BQ | 190to 1000 0.10]0.12 15
S1226-18BK 32010 1000 — 0.5 [0.66| 2 0.15 35 5 | 50 |1.6x 10
S1226-5BQ 190 to 1000 0.10]0.12 15
S1226-5BK 320 1 1000 o R o3 2.2 | 29 5 s 0.5 160 2 20 |2.5x 10
S1226-44BQ | 190 to 1000 771010012 ™ 44| 59 10 ) 1 500 1 10 3.6 x 1015
S1226-44BK | 320to 1000 - - ) ) )
$1226-8BQ 190 to 1000 0.10]0.12 15
S12268BK 32010 1000 — 12 | 16 | 20 2 1200 | 0.5 | 5 |5.0x 10
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Parameter Symbol Condition Min. ‘ Typ. ‘ Max. | Min. | Typ. ‘ Max. Unit
Spectral response range A 400 to 1150 400 to 1150 nm
Peak sensitivity wavelength Ap M=100 - 840 - - 840 - nm
Photosensitivity S A=800 nm, M=1 - 0.52 - - 0.52 - A/W
Quantum efficiency QE A=900 nm, M=1 - 70 - - 70 - %
Breakdown voltage VBR ID=100 pA 120 160 200 120 160 200 vV
Temp. coefficient of VBR ATVBR - 1.1 - - 11 - v/eC
Dark current ID M=100 - 0.1 1 - 0.2 2 nA
Temp. coefficient of ID ATID  |A=900 nm, M=100 - 1.1 - - 1.1 - times/°C
Cutoff frequency fc T:Qbooﬂhitigﬂdg - 650 - - 600 - MHz

_— M=100, RL=50 &

Rise time tr A=900 nm, 10% to 90% - 0.55 - - 0.6 - ns
Terminal capacitance Ct M=100, f=1 MHz - 0.5 - - 11 - pF
Excess noise figure X M=100, A=900 nm - 0.3 - - 0.3 - -
Gain M A=900 nm - 100 - - 100 - -
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Electrochemical Sensors
Optical and Colorimetric
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Dry Contact Insulated

Non contact
Vv | Gap Gap
he 1-10nF 1pF - 1nF
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