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STRAIN GAGES

Sensor de Deformacgao

Deformagbes e fadiga s3o geradas em componentes, subsistemas e sistemas,
devido a peso, temperatura, pressdo, vibragdo ou forcas de deslocamento. Um
dos métodos mais usuais para realizar estas medicbes € através do uso de
extensdbmetros metalicos, ou strain gauges ("gages"), conectados em ponte de
Wheatstane.

O Extensémetro baseia-se no principio de que, quando um condutor esta sujeito
a um esforco de tensdo ou compressdo, ocorre uma variagao de sua resisténcia. A
amplitude da variagéo, relacionada com a resisténcia original, & proporcional &
intensidade do esforgo aplicado, ou ainda:

i . o variacdo do comprimenio AL
E = Esforco (maxima microdeformagdo) = . : ‘D‘ : =—
comprimento original I

Em aplicagoes de extensdbmetros utiliza-se uma constante de proporcionalidade
conhecida como Fator de Calibracao (Gage Factor), que varia de 2 a 4 para as
ligas mais usuais na fabricagdo de extensémetros,. Este pardmetro € baseado na
variagdo da resisténcia ocorrida no extensémetro para sua resisténcia total,
relacionada com a variagdo no comprimento do condutor para seu comprimento
unitario, ou ainda:
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GF =
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=
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A tensdo de saida do amplificador de um medidor de deformacdo, com
extensdmetros em ponte de Wheatstone é dada por:

_ AR/
e /R*V;'I*G

onde Vex é a tensdo de alimentagdo da ponte e G é o ganho do amplificador de
instrumentacao.

Exemplo: Uma ponte de extensometros com G=2 e AL/L =1500pe (dados
provenientes de catalogo do fabricante), possui f—\R/R =2+%1500=3000p,.

Desta maneira, pode-se calcular a tensdo de saida do medidor como sendo:

e, =3000+V, *G.



BALANCA DE PRECISAO

PREPARACAO

1)

2)

3)

Ler o Tutorial “ Strain Gage Technical Data” da OMEGA Engineering.

Descrever as fungdes e as principais caracteristicas dos circuitos integrados
LM723 e INA114, com o auxilio dos datasheets da National Semicondutor e da
Burr — Brown.

Descrever o funcionamento do Mdadulo Condicionador para Células de Carga
(Prof. Anisio R. Braga, 2002). A ponte de Wheatstone com strain gages e a
fonte de alimentagdo sdo externos ao Médulo. Este, por sua vez, & constituido
par quatro elementos:

Regulador de Tens&o, para excitagédo da ponte de Wheatstone (tensé&io Vey),
Circuito de Balanceamento da ponte;

Amplificador de Instrumentacgéo, para aumentar o nivel da tenséo de desequi-
librio da ponte;

Filtro RC passa - baixa, para atenuar ruidos de 60 Hz existentes no sinal de
saida.

PARTE EXPERIMENTAL

1)

2)

4)

Verificar a construgdo fisica da balanga e a fixagdo dos strain gages na sua
haste metalica. Analisar os esforgos possiveis sobre os mesmos. Quais dos
strain gages sofrerdo tragéo e quais sofrerdo compressao?

Fazer o ajuste de “zero” com o prato vazio.

Fazer o ajuste de “fundo de escala”, de modo que a massa M = 300g de um
corpo padrdo corresponda a tensdo de saida Vo = +3,0 Volts.

ATENGAO: nZo utilizar pesos muito elevados, para néo deformar a balanga.
Limitar a escolha ao peso de 300g, e tomar cuidado ao manusear os padroes
secundarios de peso, a serem utilizados na calibragdo, pois eles ndo devem
ser tocados com as maos.

Levantar pontos { Vo x M ) da Caracteristica Estatica da Balanga, utilizando os
diversos corpos padrdo. Trabalhar com variagdes (intervalos) de 20 gramas,
sendo 16 pontos com variagdes crescentes e 16 com variagbes decrescentes.
Observar que, dos 16 pontos, um se refere a balanga sem carga.

Com o auxilio de um Software (p. ex., Planilha Excel ou MATLAB) obter o
grafico Vg [Volts] x M [gramas].
Fazer uma regresséo linear nessa curva experimental.




e Obter a fungdo analitica V'o = f(M), isto &, a equacdo de calibragdo do
transdutor. Qual € o ganho do transdutor?
o Calcular e plotar o erro de linearidade do transdutor, em fungdo da massa M:

EL(M) = Vo(M) — V'o(M)

Para qual falxa de massa M o erro € maior? Por que’?

. Verlflcar com um oscﬂoscoplo o] rUtdo presente na medlgao e o efeito da
filtragem realizada.

6) Estudar, agora, o Comportamento Dindmico da Balanga, identificando uma
fungdo de transferéncia:

G(s)=Vo /M

Para isso, com o auxilio de um osciloscdpio digital, fazer a aquisicdo do sinal
Vo com o tempo, tanto para um degrau de massa igual a 200 gramas
(aplicado no prato da balan¢a), quanto para um impulso (aplicado com um
"peteleco” na barrinha). Em cada caso, exportar o sinal do osciloscopio para
um microcomputador, através de comunicagado serial. Se necessario, repetir
os testes, para obter uma massa de dados para validagao.

Medir o periodo das oscilagdes (intervalo de tempo entre picos), assim como
plotar a envoltoria em um grafico semi-logaritmico e fazer sua regresséo
linear. O ganho estatico de G(s) € a inclinagdo da caracteristica estatica ja
obtida, ou seja, o ganho do transdutor.

7) Encontrado um modelo dindmico para este sistema, valida-lo.
8) Analisar o comportamento dindmico da Balanca. Ele € adequado? Por qué?

Qual(ais) alteracio(6es) mecanica(s) e /ou elétrica(s) poderiam ser feitas, de
forma a alterar esse comportamento?

9) Tirar conclusées. Comentar as caracteristicas estaticas e dindmicas da
balancga.
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Modulo Condicionador para Células de Carga

amplificador de Instrumentagda
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Strain Gage Technical Data

Fonte: www.omega.com/techref/strain-gage.html
Data: 05/07/2002.

THE STRAIN GAGE IS ONE OF THE MOST IMPORTANT TOOLS of the
electrical measurement technique applied to the measurement of mechanical
quantities. As their name indicates, they are used for the measurement of strain.
As a technical term "strain" consists of tensile and compressive strain,
distinguished by a positive or negative sign. Thus, strain gages can be used to pick
up expansion as well as contraction. The strain of a body is always caused by an
external influence or an internal effect. Strain might be caused by forces,
pressures, moments, heat, structural changes of the material and the like. If certain
conditions are fulfilled, the amount or the value of the influencing quantity can be
derived from the measured strain value. In experimental stress analysis this feature
is widely used. Experimental stress analysis uses the strain values measured on
the surface of a specimen or structural part to state the stress in the material and
also to predict its safety and endurance. Special transducers can be designed for
the measurement of forces or other derived quantities, e.g., moments, pressures,
accelerations, and displacements, vibrations and others. The transducer generally
contains a pressure sensitive diaphragm with strain gages bonded to it.

Strain Gage Measurement

The most universal measuring device for the electrical measurement of
mechanical quantities is the strain gage. Several types of strain gages depend on
the proportional variance of electrical resistance to strain: the piezoresistive or
semi-conductor gage, the carbon-resistive gage, the bonded metallic wire, and foil
resistance gages.

The bonded resistance strain gage is by far the most widely used in experimental
stress analysis. These gages consist of a grid of very fine wire or foil bonded to the
backing or carrier matrix. The electrical resistance of the grid varies linearly with
strain. In use, the carrier matrix is bonded to the surface, force is applied, and the
strain is found by measuring the change in resistance. The bonded resistance
strain gage is low in cost, can be made with a short gage length, is only moderately
affected by temperature changes, has small physical size and low mass, and has
fairly high sensitivity to strain.

In a strain gage application, the carrier matrix and the adhesive must work together
to transmit the strains from the specimen to the grid. In addition, they serve as an
electrical insulator and heat dissipator.



The three primary factors influencing gage selection are operating temperature,
state of strain (gradient, magnitude, and time dependence) and stability required.

Because of its outstanding sensitivity, the Wheatstone bridge circuit is the most
frequently used circuit for static strain measurements. Ideally, the strain gage is the
only resistor in the circuit that varies and then only due to a change in strain on the
surface.

There are two main methods used to indicate the change in resistance caused by
strain on a gage in a Wheatstone bridge. Often, an indicator will rebalance the
bridge, displaying the change in resistance required in micro-strain. the second
method installs an indicator, calibrated in micro-strain, that responds to the voltage
output of the bridge. This method assumes a linear relationship between voltage
out and strain, an initially balanced bridge, and known V in. In reality, the V out-
strain relationship is nonlinear, but for strains up to a few thousand micro-strain,
the error is not significant.

Potential Error Sources

In a stress analysis application, the entire gage installation cannot be calibrated as
can some pressure transducers. Therefore, it is important to examine potential
error sources prior to taking data.

Some gages may be damaged during installation. It is important therefore to check
the resistance of the strain gage prior to stress.

Electrical noise and interference may alter your readings. Shielded leads and
adequately insulating coatings may prevent these problems. A value of less than
500 M ohms (using an ohmmeter) usually indicates surface contamination.

Thermally induced voltages are caused by thermocouple effects at the junction of
dissimilar metals within the measurement circuit. Magnetically induced voltages
may occur when the wiring is located in a time varying magnetic field. Magnetic
induction can be controlled by using twisted lead wires and forming minimum but
equal loop areas in each side of the bridge.

Temperature effects on gage resistance and gage factor should be compensated
for as well. This may require measurement of temperature at the gage itself, using
thermocoupies, thermistors, or RTDs. Most metallic gage alloys, however, exhibit a
nearly linear gage factor variation with temperature over a broad range which is
less than £1% within £100°C.



Prime Strain Gage Selection Considerations

* Gage Length

» Number of Gages in Gage Pattern

» Arrangement of Gages in Gage Pattern
« Grid Resistance

» Strain Sensitive Alloy

« Carrier Material

« Gage Width

» Solder Tab Type

» Configuration of Solder Tab

+ Availability

Strain gage dimensions

The active grid length, in the case of foil gages, is the net grid length without the
tabs and comprises the return loops of the wire gages. The carrier, dimensions are
designed by OMEGA for the optimum function of the strain gage.

Strain gage resistance

The resistance of a strain gage is defined as the electrical resistance measured
between the two metal ribbons or contact areas intended for the connection of
measurement cables. The range comprises strain gages with a nominal resistance
of 120, 350, 600, and 700 Ohms.

Gage Factor (Strain Sensitivity)

The strain sensitivity k of a strain gage is the proportionality factor between the
relative change of the resistance.

The strain sensitivity is a figure without dimension and is generally called gage
factor.

The gage factor of each production Ilot is determined by sample
measurements and is given on each package as the nominal value with its
tolerance.

Reference Temperature.
The reference temperature is the ambient temperature for which the technical data

of the strain gages are valid, unless temperature ranges are given. The technical
data quoted for strain gages are based on a reference temperature of 23°C.

Go



Temperature Characteristic

Temperature dependent changes of the specific strain gage grid resistance occur
in the applied gage owing to the linear thermal expansion- coefficients of the grid
and specimen materials. These resistance changes appear to be mechanical strain
in the specimen. The representation of the apparent strain as a function of
temperature is called the temperature characteristic of the strain gage application.
In order to keep apparent strain through temperature changes as small as
possible, each strain gage is matched during the production to a certain linear
thermal expansion coefficient. OMEGA offers strain gages with temperature
characteristics matched to ferritic steel and aluminum.

Service Temperature Range

The service temperature range is the range of ambient temperature where the use
of the strain gages is permitted without permanent changes of the measurement
properties. Service temperature ranges are different whether static or dynamic
values are to be sensed.

Maximum Permitted RMS Bridge Energizing Voltage

The maximum values quoted are only permitted for appropriate application on
materials with good heat conduction (e.g., steel of sufficient thickness) if room
temperature is not exceeded. In other cases temperature rise in the measuring
grid area may lead to measurement errors. Measurements plastics and other
materials with bad heat conduction require the reduction of the energizing voltage
or the duty cycle (pulsed operation).
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Foil sirain gages are constructed by
embedding a foil measuring element into
a carrier,
Foil measuring grid
Carrier

Substrate thickness

Cover thickness
Connection dimensions in (mm) {in]

Nominal resistance

Resistance tolerance per package
Gage factor (HE/fpiE)

(actual value printed on each package)
Gage factor tolerance per package

Thermal Properties
Reference temperature
Service temperature:
Static measurements
Dynamic measurements
Temperature characteristics:
Steel
Aluminum
Uncompensated
Temperature compensated range
Tolerance of temp. compensation

Mechanical Properties
Maximum strain
Hysteresis

Fatigue (at +1500 pe)
Smallest bending radius
Transverse sensitivity

SG SERIES

Constantan foil 5 pum thick
Polyimide

50 pm

25 pm

Solder pads or ribbon leads

(30 long x.05 thick x 3 wide)
[1.2long x .002 thick x .012 wide]

Stated in “to order” box
0.5%

Approximately 2.0
1.0%
23°C/73°F

-30 t0 250°C (-22 to 4g2°F)
-30 to 300°C (-22 10 572°F)

11 ppm°C (6.1 PPM°F)

23 ppm°C (12.8 Ppm°F)
£20 ppm°C (+71.1 ppm°F)
-510 120°C (5 to 248°F)

1 ppm°C (0.5 ppm°F)

3% or 30,000 HE
Negligible

> 10,000,000 cycles .
3 mm (% inch)

KFG SERIES

Constantan foil 6 um thick

Kapton

15 um

9 um

27 AWG strand polyvinyl insulation
(1x2) [.04 x .08)

120 0.4 ohms
03%
210 £10%

1.0%

23°C/73°F

-20 to 100°C (-4 to 21 2°F)
-20 to 100°C (4 to 212°F)

10.8 ppm°C (6 ppm°F)

1010 80°C (50 to 176°F)
1 ppm°C (0.5 ppm°F)

5% or 50,000 pe
Negligible

> 10,000,000 cycles

3 mm (% inch)

Stated on each package

R o N




OMEGA® STRAIN GAGES
GENERAL PURPOSE STRAIN GAGES
FOR STATIC AND DYNAMIC APPLICATIONS pe J

+~ Very Flexible,
Mechanically Strong

+* Small Bending Radius

1+~ Broad Temperature

. Range

+~ Ribbon Leads, Solder
Pads, or Wire Lead
Connections

+ Clear Alignment Marks

1+~ Affix with Cold or Hot
Curing Adhesives

Basic Unit

49

OMEGA" strain gages are available o
in a variety of different models to
cover most strain measurement
applications. Their rugged

construction and flexibility make
them suitable for static and dynamic
measurement with a high degree of
accuracy. The measuring grid is
formed by etching Constantan foil,
which is then completely sealed in a
carrier medium composed of

MOST POPULAR i

MODELS

The most popuiar strain
gage models are
highlighted. Delivery of
these models is nermally
off-the-shelf.

polyimide film.

5 = AR 3 ; T AT D o .
OER = = BAD
21D &) = 4 B B, A H 8
) 0 2
+~ Encapsulated with SG-1.5M20-LY11 | $49 120 1.5 |11} 48|35 25 TP-1 i
Ribbon Leads SG-2/350-LY11 55 350 |20 187545 4 TP-1 2
(Accessory Terminal
Pads Are Used to SG-3120-LYH 55 120 3.0 | 15|80 | 4.0 4 TP-2 3
Attach Heavier Gage | 5g-3/350-Ly11 55 350 | 3.0 |25|80 |60 8 TP-2 3
Wire to Ribbon Leads) =————— - -
—={] SG-6/120-LY11 Y 70 120 6.0 | 3.0|125] 6.0 9 TP-3 4
LY11 - . | 8G-7/350-LY11 79 350 7.0 | 35|14.0| 8.0 15 TP-3 4
Temperature characteristics
matched to steel SG-7/1000-LY11 145 1000 7.0 | 3.8|12.0| 6.0 20 TP-3 4
LY13 SG-131000-LY11| 125 1000 13.5] 5.5 | 24.0|12.0 30 TP-3 5
Temperature characteristics | 5G-1.5/120-LY13 49 120 15 11| 48|35 3 TP-1 1
matched to aluminum
— $G-2/350-LY13 55 aso 20 | 18|75 |45 5 TP-1 2
SG-3120-LY13 55 120 3.0 | 15| 80|40 6 TP-2 3
1@ . % SG-3/350-LY13 55 350 3.0 | 25|80 | 6.0 8 TP-2 3
£ SG-6120-LY13 70 120 60 | 3.0]125] 6.0 10 TP-3 4
Ii«EJ SG-7/350-LY13 79 350 7.0 | 35(14.0| 8.0 15 TP-3 4
SG-7H000-LY13 145 1000 7.0 | 3.8(12.0] 6.0 20 TP-3 4
S$G-13/1000-LY13| 125 1000 135 | 5.5 |24.0[12.0 30 TP-3 5
For Accessory Terminal Pads, see page E-25.
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LM723

HIGH PRECISION VOLTAGE REGULATOR

INPUT VOLTAGE UP TO 40V

OUTPUT VOLTAGE ADJUSTABLE FROM 2
TO 37V

= PCSITIVE OR NEGATIVE SUPPLY
OPERATION

m SERIES, SHUNT, SWITCHING CR
FLOATING OPERATION

= OUTPUT CURRENT TO 150mA WITHOUT
EXTERNAL PASS TRANSISTOR DIP-14

s ADJUSTABLE CURRENT LIMITING

DESCRIPTION

The LM723 is a monolithic integrated
programmable voliage regufaior, assembled in
14-lead dual in-line plastic and S0O-14 micro
package. The circuit provides internal current
limiting. When the output cumrent exceeds 150mA
an external NPN or PNF pass eiement may be S0-14
used. Provisions are made for adjustabie current
limiting and remote shut-down.

SCHEMATIC DIAGRAM

INVERT, FREQUENCY
INPUT
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I
!
|
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TRANSISTORS|

OY%
Fe P o (5 S-36B41 L
Vet -¥s  WON-INVERT CURRENT CURRENT
: NPUT RRLE SENSE
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Connection Diagrams (continued

CURREKE
LINIE

coup

CURRERT
SENSE

Top View
Order Number LM723E/883
See NS Package E20A

Equivalent Circuit*

FREQUENCY
v COMPERSATION

TENPEEATURE
COMPENSATED

SERIES PAST

L. TRANSISTOI

CURREHT
LIMITER

1
CURRENT
SENSE

CUARENT
LituT
[EESHET

*Pin numbers refer fo metal can package.

Typical Application

Ve

\"- Voo
Vour
W . o REGULATEN
=

Lz it OETRUT
]

ol

NV,
I;“’"‘ 3m vl comE ]—-m Jiter

LS

(4]

DS00BEE3-5

A1R2
A1+ A2

MNote: A3 =

for minimum lemperaturs drift,

Typical Performance

Regulated Outpul Voltage 5V
Line Regulation {AV), = 3V) 0.5mvY
Load Regulation (Al_ = 50 mA) 1.5mY

FIGURE 1. Basic Low Voltage Regulator
{Vour = 2 to 7 Volts})

www.national.com 2




Absolute Maximum Ratings (ot 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Officef

900 mw
660 mw

Cavity DIP (Mote 2)
Molded DIP (Note 2)
Operating Temperature Range

Distributors for availability and specifications. LM723 -55°'C to +180°C
(Nate 10) LM723C 0°C to +70°C
e e A o emco TR
= ;! : Malded DIP -55°C to +150°C
Input-Qutput Voltage Differential 40v e
Maxjmum Ampliier Bpit Vokaga Lead Tenl'lperature (Soldering, 4 sec. max.) .
(Either Input) 8.5V Hermetic Package 300°C
Maximum Amplifier Input Voltage Plastic Package 260°C
(Differential) 5 ESD Tolerance 1200V
Current from Vz 25 mA {Human body model, 1.5 kQ in series with 100 pF)
Current from Vgeg 18 mA
Internal Power Dissipation
Metal Can (MNote 2) 800 mw
Electrical Characteristics (ot 3) (note 10)
Parameter Conditions LM723 LM723C Units
Min | Typ | Max | Min | Typ | Max
Line Regulation Wi = 12V 1o Wy = 15V {b{ih L nl | 001 | 0.1 % Veur
-55'C £ To € +125'C 0.3 % Vaur
0'C ST, € +70°C 0:3:l % Ve
Vin = 12V to Vyy = 40V 0.02| 0.2 0.1 |05 | %Veur
Load Regulation I, = 1mAto ] =50 mA 0.03 | 015 0.03) 02 % Vour
-B8'C 5T, s +125°C 0.6 % Vaur
0°C =T < +70°C 0| % Ve
Ripple Rajection f =80 Hz to 10 kHz, Crer = 0 7 74 di
f =50 Hz to 10 kHz, Cgge = 5 pF 86 86 dB
Average Temperature Coeffic- —55'C £ Ty = +125°C 0.002 [0.015 %/'C
ient of Qutput Voltage (Note 8} DG =T, =+70°C 0.003 |0.015 %l C
Shart Circuit Current Limit Rge = 1002, Ve =0 65 65 ma
Reference Voltage 6.95|7.15 | 7.35 |6.80| 715 | 7.50 v
Output Neise Voltage BW = 100 Hz o 10 kHz, Cpee = 0 86 86 pVrms
BW = 100 Hz to 10 kHz, Crer = 5 JF 25 2.5 pvrms
Long Term Stability 0.05 0.05 %1000 hrs
Standby Current Drain =0 Vi = 30V =l e el ] mA
Input Voltage Range 9.5 40 | 9.5 40 W
Output Voltage Range 20 37 | 20 37 v
Input-Cutput Voltage Differential 3.0 38 | 3.0 38 \'
0,4 Molded DIP 105 ‘CIW
Ba Cavity DIP 150 ‘CW
B, H10C Board Mount in Still Air 168 165 ‘Cw
B H10C Board Mount in 400 LF/Min Air Flow 66 66 ‘T
B,e 22 22 CTW

Note 1: “Absolute Maximum Ratings” indicate [imils bayond which damage to the device may occur. Operating Ratings indicate conditions for which the device is

functional, but do nat guarantee specific pel
MNota 2: See derating curves lor maximum

rformance limits.
powear rating above 25°C.

Note 3: Unless otherwise speciiied, Ta = 25°C, Wiy = Y7 = Vg = 12V, V7 = 0, Vg = BY, I = 1 mA, Rgg = 0, Gy = 100 pF, Crer = 0 and divider impedance as
seen by armor amplifier = 10 kil connected as shown in Figure 1. Line and load regulation specifications are given for the condition of canstant chip temperature. Tem-
peratura drifts must be taken into account separately for high dissipation conditions.

Note 4:
Note 5:
Note 6:
Hote 7:
Note &:

WT_and Vg must be connected to

a + ar greater supply.

Figures in parenthesas may be used it R1/A2 divider is placed on apposite input of arer amp.
Replace R1/R2 in figures with divider shown in Figure 13,

For melal can applications where Vi is required, an extarnal 6.2V zener diode should be connected in series with Vayr.

Ly Is 40 tuins of No. 20 enameled copper wire wound on Feroxcube P36/22-3B7 pot core or equivalent with 0.00% in. air gap.

2
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BURR - BROWNO®

INA114

Precision
INSTRUMENTATION AMPLIFIER

FEATURES

® LOW OFFSET VOLTAGE: 501V max
@ LOW DRIFT: 0.25uV/°C max
® LOW INPUT BIAS CURRENT: ZnA max

® HIGH COMMON-MODE REJECTION;
115dB min

® INPUT OVER-VOLTAGE PROTECTION:
40V

@ WIDE SUPPLY RANGE: 12.25 to 118V

& LOW QUIESCENT CURRENT: 3mA max

@ 8-PIN PLASTIC AND SOL-18

APPLICATIONS

@ BRIDGE AMPLIFIER

® THERMOCOUPLE AMPLIFIER
® RTD SENSOR AMPLIFIER

@ MEDICAL INSTRUMENTATION
@ DATA ACQUISITION

DESCRIPTION

The INATI4 is o low cost, general purpose instrumen-
tation amplifier offering excellent aceuracy. Its versa-
tile 3-op amp design and small size make i1 ideal fora
wide ranoe of applicanions.

A single exwernal resistor sets any gain from | to 10,000,
Interpal input protection can withstand wp ro 240V
without damage.

The INATTS is laser irimnmed forvery fow offsetvoltage
{30uV), droift (025020 and ligh common-muode
rejection { [ IFdB at G = [000). 11 operates with powe:
supplies as low as 22 25V, allowing use in battery
operated and single 3V supphy svstems, Ouiescent cur-
FENT IS 3IA maximum.

Ihe INAT T4 is avalable 1 8-pin plastic and SOL-16
§ Smount packages, Both are specified for the
—40°C 1o +85%C semperature range.

Ve
o]
R
" Z iHAT14
Vi & 4} Feedoack
1= all e
e ¥ £ 1
. 2k E it - DIF Connected
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