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BPCB PIFZ0TRONICS

Service, Repair, and Return
Policies and Instructions

The information contained in this document supersedes all similar information that

may be found elsewhere in this manual.

Service — Due to the sophisticated
nature of the sensors and associated
instrumentation provided by PCB
Piezotronics, user servicing or repair is
not recommended and, if attempted,
may void the factory warranty. Routine
maintenance, such as the cleaning of
electrical connectors, housings, and
mounting surfaces with solutions and
techniques that will not harm the
physical material of construction, is
acceptable. Caution should be observed
to ensure that liquids are not permitted
to migrate into devices that are not
hermetically sealed. Such devices
should only be wiped with a dampened
cloth and never submerged or have
liquids poured upon them.

Repair — In the event that equipment
becomes damaged or ceases to
operate, arrangements should be made
to return the equipment to PCB
Piezotronics for repair. User servicing or
repair is not recommended and, if
attempted, may void the factory
warranty.

Calibration — Routine calibration of
sensors and associated instrumentation
is recommended as this helps build
confidence in measurement accuracy
and acquired data. Equipment
calibration cycles are typically
established by the users own quality
regimen. When in doubt about a
calibration cycle, a good “rule of thumb”
is to recalibrate on an annual basis. It is

also good practice to recalibrate after
exposure to any severe temperature
extreme, shock, load, or other
environmental influence, or prior to any
critical test.

PCB Piezotronics maintains an 1SO-
9001 certified metrology laboratory and
offers calibration services, which are
accredited by A2LA to ISO/IEC 17025,
with full traceability to SI through
N.I.LS.T. In addition to the normally
supplied calibration, special testing is
also available, such as: sensitivity at
elevated or cryogenic temperatures,
phase response, extended high or low
frequency response, extended range,
leak testing, hydrostatic pressure
testing, and others. For information on
standard recalibration services or
special testing, contact your local PCB
Piezotronics distributor, sales
representative, or factory customer
service representative.

Returning Equipment - Following
these procedures will ensure that your
returned materials are handled in the
most  expedient manner. Before
returning any equipment to PCB
Piezotronics, contact  your local
distributor, sales representative, or
factory customer service representative
to obtain a Return Warranty, Service,
Repair, and Return Policies and
Instructions Materials Authorization
(RMA) Number. This RMA number
should be clearly marked on the outside
of all package(s) and on the packing



list(s) accompanying the shipment. A
detailed account of the nature of the
problem(s) being experienced with the
equipment should also be included
inside the package(s) containing any
returned materials.

A Purchase Order, included with the
returned materials, will expedite the
turn-around of serviced equipment. It is
recommended to include authorization
on the Purchase Order for PCB to
proceed with any repairs, as long as
they do not exceed 50% of the
replacement cost of the returned
item(s). PCB will provide a price
guotation or replacement
recommendation for any item whose
repair costs would exceed 50% of
replacement cost, or any item that is not
economically feasible to repair. For
routine  calibration services, the
Purchase  Order  should include
authorization to proceed and return at
current pricing, which can be obtained
from a factory customer service
representative.

Contact Information — International
customers should direct all inquiries to
their local distributor or sales office. A

complete list of distributors and offices
can be found at www.pcb.com.
Customers within the United States may
contact their local sales representative
or a factory customer service
representative. A complete list of sales
representatives can be found at
www.pcb.com.  Toll-free telephone
numbers for a factory customer service
representative, in the division
responsible for this product, can be
found on the title page at the front of this
manual. Our ship to address and
general contact numbers are:

PCB Piezotronics, Inc.

3425 Walden Ave.

Depew, NY14043 USA

Toll-free: (800) 828-8840

24-hour SensorLine®™: (716) 684-0001
Website: www.pch.com

E-mail: info@pcb.com
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Component Name

Hazardous Substances

Lead
(Pb)

Mercury
(Ho)

Cadmium
(Cd)

Chromium VI
Compounds
(Cr(V1)

Polybrominated
Biphenyls
(PBB)

Polybrominated
Diphenyl
Ethers (PBDE)

Housing

PCB Board

Electrical
Connectors

O|X|0O

Piezoelectric
Crystals

x

Epoxy

Teflon

Electronics

Thick Film
Substrate

X|0O|0|0| O 0|00

Wires

Cables

Plastic

Solder

Copper Alloy/Brass

X|X|O|X|0O| 0O|0|0|0

O|0|0|0|0| O|0o|0o|o| O] O|o|o

0O|0|0|0|0

O|0|0|0|0| O|0o|0o|o| O] O|o|o

O|0|0|0|0| O|o|0o|o| O] o|o|o

O|0|0|0|0| O|0o|0o|o| O] O|o|o

This table is prepared in accordance with the provisions of SJ/T 11364.

O: Indicates that said hazardous substance contained in all of the homogeneous materials for this part is below the limit
requirement of GB/T 26572.

X: Indicates that said hazardous substance contained in at least one of the homogeneous materials for this part is above
the limit requirement of GB/T 26572.
Lead is present due to allowed exemption in Annex Ill or Annex IV of the European RoHS Directive 2011/65/EU.
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1.0 INTRODUCTION

Charge mode pressure sensors offer high performance
for precise pressure measurements over a wide range of
near-static and dynamic pressures. The sensors use
piezoelectric properties to convert an applied pressure
into an analogous electrical charge.

The internal design of a sensor incorporates a sensing
element that provides high sensitivity over a wide range
of pressures. As pressure is applied to the diaphragm of
the sensor, a charge is generated in the crystals. The
high-impedance electrostatic charge is then conditioned
externally by either a laboratory-style charge amplifier
or in-line charge converter prior to being sent to a
readout or recording device.

Charge mode sensors are ideally suited for applications
where wide dynamic range is needed. Such applications
include compressors, engines, blast, ballistic, pneumatic,
hydraulic, and fluid pressures. Enclosed is a
Specification Sheet that lists the complete performance
characteristics of the sensor purchased.

2.0  Series 176 High Temperature
Differential Qutput Sensor

The Series 176 High temperature differential output
sensor is a special- purpose high temperature charge
mode pressure sensor designed specifically to measure
low-level pressures in severe environments. The unit is
most frequently used in engines, hydraulic and
pneumatic devices, compressors and turbines. Ideal for
sound pressure measurements, microphones and small
pressure agitations, its maximum dynamic pressure
range is 100 psi (689 kPa). It is acceleration
compensated to minimize vibration sensitivity and is
capable of a five-microsecond rise time.

This sensor measures transient or repetitive phenomena
relative to the initial or average pressure level, over a
wide amplitude range and a usable frequency range near
DC to 10 000 Hz; the resonant frequency is 50 000 Hz.
The operating temperature for the Series 176 ranges
from O°F to 1000°F. This hermetically sealed sensor
contains extremely rigid compression-mode crystals with
an integral acceleration compensating crystal to reduce
vibration sensitivity and partially suppress internal
resonance effects.
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3.0 Installation

3.1 Overview

When choosing an installation method, the advantages
and disadvantages of each method must be carefully
weighed.  Characteristics like location, ruggedness,
amplitude range, accessibility, temperature and
portability may be greatly affected by the installation
configuration and technique. Often, the most important
and overlooked consideration is the affect the mounting
technique has on the frequency of the pressure being
measured by the sensor.

Two basic mounting techniques are recommended for
pressure sensors: the recess mount and the flush mount.
The technique used is determined by the specifics of the
individual application. See the Installation Drawing in
this manual for additional details on the individual
sensor series.

3.2 Recess Mount

A recess mount protects the sensor diaphragm from the
effect of high flash temperature and particle
impingement. This method is often selected because it
can prolong sensor life and increase data integrity by
reducing thermal effects. See Figure 3.1.

CLAMP  NUT
SENSOR

f — seal

PASSAGE

.010in.
CLEARANCE

Figure 3.1 Recess Mount

When using a recess mount, note that the length of the
passage may limit the frequency range of the measure-
ment. The effect the passage has is similar to that of an
under-damped second order system, with the resonant
frequency determined by passage length. The passage
length thus limits pressure pulse rise time and may also
cause passage ringing.
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The function is described by the following equation:

A"
F =—
4L
Where: Fr= resonant frequency passage (Hz)
vV = velocity of sound in air (feet/second)
L = length of column (feet)
For air at room temperature, the equation becomes:
3300
FE=—-
L

Where: L = passage length (inches)

The natural frequency and approximately fastest
pressure step rise time for various length passages are
shown in the following chart, using a medium of air at
77°F (25°C).

Selected Values for 77°F (25°C)

Passage Passage Approx. fastest
length resonance pulse rise time
(inches) (kHz) (microseconds)
.050 66 5

.100 33 10

.200 16.5 20

.50 6.6 50

1.0 3.3 100

Measured resonant frequencies may differ slightly from
the chart values due to variations in the velocity of
sound in the air from changes in temperature and
pressure of the air in the passage.

To ensure diaphragm integrity, maintain .006 inches
(.153 mm) of clearance ahead of the diaphragm as
shown in Figure 3.1.

33 Flush Mount

In a flush mount installation, there is no reduced area
passage from the sensor diaphragm to the test chamber.
Instead, the sensor diaphragm is mounted flush with, or
slightly recessed from, the inside surface of the test
chamber. See Figure 3.2.
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CLAMP NUT
SENSOR

- SEAL

Figure 3.2 Flush Mount

If thermal transients or diaphragm impingement are
concerns, use the flush mount technique only when
space or frequency response considerations preclude the
use of the recess mount installation.

In severe or pyrotechnic environments, sensor life may
be seriously curtailed when using this mounting method.

34  Cabling

Care and attention to cable attachment is essential, as the
reliability and accuracy of your system is no better than
that of the output cable. First, check that you have
ordered the correct cable type. As with sensors, no
cable can satisfy all applications. Special low-noise
cabling shielded twisted pair should be used with high-
impedance, charge output devices.

Plug the connector on the cable into the mating
connector on the sensor. Then, holding the sensor
stationary, secure the connector in place by tightening
down the attached cable sleeve.

Route the cable to a charge amplifier or in-line charge
converter, making certain to strain relieve the
sensor/cable connection and minimize motion by
clamping the cable at regular intervals. Common sense
must be used to avoid physical damage and minimize
electrical noise. Avoid routing cables near high voltage
wires. Do not route cables along floors or walkways
where they may be stepped on or become contaminated.
Shielded cable should have the shield grounded at one
end only.
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To dissipate any charge that may have accumulated in
the cable, short the pins to ground prior to attachment to
the charge amplifier or charge converter.

4.0 CALIBRATION

These sensors may be calibrated using static hydraulic
techniques, such as dead-weight testers, or by compar-
ison with a reference gage.

When calibrating with a laboratory-style charge
amplifier, set the charge amplifier to LONG, for the time
constant setting, and allow the sensor to stabilize before
applying pressure. If slow drift is apparent, apply the
pressure to the desired level, and immediately take a
reading. Release the pressure and take another reading
at zero pressure to obtain the difference between the
readings at the desired present level and zero pressure.
If the drift is too fast to take a reading, clean the cable
connections according to the procedures out-lined in
Section 7.0, Maintenance.

NOTE: Do not attempt to use a charge amplifier which,
in the long time constant position, has less than a 5 000-
second time constant for quasi-static calibration of
charge sensors. Any drift may cause error.

A factory-supplied, NIST-traceable calibration graph is
provided with each sensor, certifying its charge
sensitivity in pC/psi, or when used with an in-line
amplifier, in mV/psi.

5.0  Normal Operation

The high impedance signal generated by a charge output
sensor is usually conditioned with a laboratory-style
charge amplifier. The charge amplifier converts the
high-impedance charge signal generated by the sensor
into a low-impedance voltage signal. This signal may
then be transmitted to a readout or recording device for
analysis. See Figure 5.1 for a drawing of a typical
system connection.

NOTE: When using charge-amplified systems, the noise
floor of the system is dependent on the input capacitance
to the charge amplifier. To minimize noise, keep the
cable length between the pressure sensor and the charge
amplifier to a minimum. Cable length does not affect
the system sensitivity.
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Seryorfhardline cable system
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Figure 5.1 Typical System Connection

Before connecting the low-noise cable from the pressure
sensor to the charge amplifier, be certain to ground the
charge amplifier. This ensures that any excessive
accumulated static charges across the sensor/cable
combination are harmlessly discharged. If this
precaution is not observed, the input FET of certain
amplifiers may be destroyed. Press the ground button of
the charge amplifier and adjust electrical zero if
necessary.

Once system components are connected, wait a few
minutes for the system to thermally stabilize. Place the
switch in the OPR (operate) position and proceed with
the measurement. Refer to the charge amplifier oper-
ating manual for further operating details.

For fixed sensitivity in-line charge amplifiers, the system
sensitivity (mV/psi) is determined as the product of the
charge amplifier sensitivity (mV/pC) and the sensor
sensitivity (pC/psi).

6.0 HIGH-TEMPERATURE
OPERATION

6.1 Introduction

When subjected to elevated temperature, all
piezoelectric sensors/hardline cable systems exhibit
decreased insulation resistance, due in part to the
piezoelectric element, but due mostly to the hardline
cable necessary to withstand the high temperatures. This
situation can cause serious voltage offset problems in
direct-coupled charge amplifiers. To solve this problem,
the user must AC couple (capacitor) the charge amplifier
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to the sensor/cable system. See Section 6.3, Solution to
Reduced Resistance, for complete details, or use
different amplifiers.

6.2 Reduced Resistance at Charge
Amplifier Input

Figure 6.1 illustrates a simplified schematic of a typical
direct-coupled charge amplifier where:

R¢ = Feedback resistor (ohms)
R = Input leakage resistance (ochms)
E, = Steady-state output voltage (volts)
€ = Offset voltage: FET leakage (volts)
Ce = Feedback capacitor (farads)
I I
N C,
NN
o R
LD o
Eﬂ
R,
Figure 6.1 Typical Charge Amplifier Schematic

The feedback capacitor C; comes into play only in the
dynamic situation and its influence does not affect the
steady-state situation. The voltage e; is a DC offset
voltage, usually very tiny (microvolts), that exists at the
input gate of the MOSFET circuit. This minute leakage
current exists in all real devices.

As demonstrated in Equation 1, the steady-state (DC)
output voltage E, is:

R
E = e{l + —fj
Ri

This equation shows that if the input (leakage) resistance
at the charge amplifier is extremely high (approaching
infinity), the output DC voltage approaches e, usually a
very tiny voltage. However, as R; decreases, the term

Equation 1

R
1+—L
R

i
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increases, such that the output voltage can, with large
ratios of R¢/ R;, become large enough to result in a large
E,, perhaps large enough to be outside the normal output
voltage range of the charge amplifier.

Because of the feedback capacitor C, this output voltage
change usually does not occur rapidly but rather, it
manifests itself as a slow drift in the output voltage
level. If R; is low enough with respect to Ry, the voltage
drift may continue until saturation of the charge
amplifier occurs.

6.3 Solution to Reduced Resistance

Since the drift or offset problem is caused by a static or
steady-state imbalance at the input of the charge
amplifier, the solution involves blocking this steady-
state effect while allowing the desired dynamic
phenomena to pass. This may be accomplished by
installing a series capacitor at the input of the charge
amplifier, between the offending sensor (or low-
impedance hardline) and the input.

C,
. —
Total equivalent shunt
(leakage) resistance R,
AAA—
@
C ——
R \ ' Charge amplifier

Series coupling capacitor

- - -

Piezo element Total shunt capacitance
(element and cable)

Figure 6.2 Piezoelectric System Block Diagram

Figure 6.2 illustrates a block diagram of the piezo-
electric system where:

C, = Shunt capacitor

C, = Series blocking capacitor

With the series blocking capacitor C, in place as shown,
the dynamic charge (Q) generated by the sensor element
is distributed across the two capacitors, C, and C,, in
proportion to the size (capacitance) of each. If C,, for
example, is equal to 100 times C,, 99% of the charge
appears at the input of the charge amplifier, while 1% is
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across the shunt capacitor C, This results in a 1%
decrease in apparent sensitivity of the system.

This therefore demonstrates the importance of selecting
the series blocking capacitor at least two orders of
magnitude higher than the total shunt capacitance C,
across the input of the charge amplifier.

It is also important that this capacitor be of high quality,
with a leakage resistance of greater that 10'? ohms, to
avoid the DC offset discussed previously in 6.1,
Introduction.

6.4 Low-Frequency Response
Limitations

In a normal charge amplifier, the low-frequency
response is set by the RC time constant, as established
by the product of Cand R.. The system acts like a high-
pass first order RC filter with a -3 dB frequency
established by the relationship:

Equation 2
£ = .16
R,C,
where:
f,= -3 dB Frequency (Hz)
R¢= Feedback resistor (ochms)
C= Feedback capacitor (farads)

However, after the addition of the series blocking
capacitor C,, the system becomes the equivalent of two
high-pass filters in series, one as previously mentioned
and one comprised of series capacitor C, and total
equivalent shunt resistance R;,  This new cutoff
frequency is:

Equation 3

16
° RC

s

To avoid compromise of the low-frequency response
established by the charge amplifier parameters and
illustrated by Equation 2, the product of R,C, should be
several orders of magnitude higher than RCC:.

The approximate final system discharge time constant
becomes:
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Equation 4a

TC = s S seconds

—+
RC, RC

If the input coupling time constant (RiC;) is very much
greater than the discharge time constant of the charge
amplifier (RCy), Equation 4a then becomes:

Equation 4b

= 0 Seconds

Equation 5
TC= R&;

With the product R,C, chosen to be much greater than
R(C;, the system discharge time constant is simply RC;
(seconds). The feedback parameters of the charge
amplifier establish the low frequency characteristics of
the system, unaffected by the degraded input resistance
parameters of the test sensor and/or cable.

6.5 Other Precautions

Always remember to keep the OPR-GND switch on the
charge amplifier in the GND position while connecting
or disconnecting sensors, cable, or capacitor to the input
connector. Stray or accumulated electrostatic charges
may build to the point that they may saturate or even
damage the input circuitry of the charge amplifier.

Operate the charge amplifier in the SHORT time
constant while the sensor is subject to elevated or
changing temperatures.

If it is not necessary to procure data during the transition
from room temperature to operating temperature, place
the OPR-GND switch in the GND position to keep
spurious, thermally generated charges grounded.

It is prudent to momentarily switch to the GND position
even during the measurement period fo ensure that
excess charges do not accumulate at the input of the
charge amplifier.
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7.0 MAINTENANCE

The only maintenance required on the pressure sensor is
to keep the connector clean. If it is operating in a dirty
environment, protect the cable connections with heat-
shrink tubing or similar material.

In the event that the electrical connection of the pressure
sensor becomes contaminated with dirt or moisture, the
insulation resistance degrades. This may cause a
reduction of sensitivity or excessive drifting when
connected to the charge amplifier. If this happens, brush
off the connector with no-residue solvent or other
approved cleaning solutions. To restore insulation, bake
the sensor in a vacuum oven at 250°F for about four
hours. If the condition persists even after cleaning
and/or baking, please contact a PCB applications
engineer for further assistance. The sensor is
hermetically sealed; it must therefore be returned to the
factory if the aforementioned measures fail to restore
performance.
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['OCT 30852.1-2002 (MK 60079-1:1998) INeKTPoodOPYIOBAHNE BIPLIBO3AIIHINCHHOE.

Yacre 1. BapeiBo3amura BHj1a

L i «B3pbIBOHEN pOHUUAEMAst 000/109KAY.

' TOCT P 51330.10-99 (MOK 60079-11-99) IAekTpoobopy0BaAHHE B3PBLIBOIANIHIIE HHOC.

Yacre 11. Hckpobesonacuas 31eKTpHIECKas Henb /.
1'OCT 30852.10-2002 (MK 60079-11:1999) NEKTPOOGOPYAOBAHNE BIPLIBO3AIHIMEHHOC.

Yacrs 11. Mckpobesonacnas HIeRTpHYCCKas Uens i

[ rOCT P 51330.14-99 : JaekTpoobopyrosanne BIpbIBOsalIHmEennoe. Hacrs -
AR o g | 15. 3amuTa Buja n - :
FOCT 30852.14-2002 JjieKTpoodopy0BAHNE B;pbmmdmmuenuoe Yacrs |

15. 3amuTa BHAA n

: QZ‘E%;Z:Z "7'/ A.C. 3an0run
PykoBopuTean (yoAHOMOYEHHOE

M.IL. ‘AHII0) OpraHa o ceprugHKaHI ‘”“ﬂ”““? e (MHWLMANE!, DaMAn |
' -' A. Padganosu4
Ixenepr (axcnepr-ayaurop) / - b. 3 .: ¢ sl
H A Mk, W
.(Q)KCHEPTBI (SKC]'[BPTIJPaYAHTDPm)) e (HALAanL, dhiami
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1. HA3ZHAYEHHWE U OBJACTL IIPUMEHEHHSA

IueaodaerTpitcckie npeoGpasosarean subpainu EX**6*%+%% 351M*, EX357%. 355%, EX61 Ixxa/xxxx, EXGOUXXX. rapienusd
IxnAyyy. IxxByyy. IxxMyyy (aanee npeoBpasopareny), Bubpossikaiodaren 685B%, 685AXE. 6868 (nance — BUOPOBRIK DOYMATEIN)
wooyeunurenn sapaga EX682XYYY  npennazHaucHbl A KOHTPOAS,  NMapameTpon BUOPALMH, JMHAMMYCCKOIO  Japnenus  H
NPeOdPATOBAHUA UX B AICKTPHUCCKIT CHIHALL

OBAACTE NPUMEHEHMS - BIPRIBOOTIACHEIE 30HEI IOMEHIEHUA 0 HADYHKHBIX YCTAHOBOK COMMACHD MAPRHPOBKE BAPBIBOIAITHAT L

2. OCHOBHBIE TEXHUYECKHE JJAHHBIE M3/IEJIHT

2. 1. Mapknposka BIpLIBO3AINATLL

~ npeoBpazopareieit EXEX6**4%% 3I5IM¥, 355*% OExiallCT4 X |
lipeoBpasosarencit 355* OExallCT4., 16 X
- npeobpasosareneii EX357* OExiallCT4 X wau 0ExiallCT1 X
wan 2ExnL 1HCT4 X wan 2ExnLICTI X
e npeobpazopareneit EX61IXxx/XXxx OExiallCT6. .. T710 X
npeobpasosareneit EX600XXX:
YCHITHTEIS 3apaia OFExiallCT4 X
¢encopa M kabens OExiallCT1 X
npeofpasosatencit IxxAyyy, IxxByyy, 1xxMyyy, OExiallCT4 X wnu 2ExnLIICT4 X win

OExiallCT4. . T1 X wm 2ExnA HHCT4 11X

sHOPOBLIKIONAT ENIei:
68> | ExdlIB + H. T4
1EXdICTO |

- 685BOXOICT4

- 685AXE 1ExdIIBT6
- 686B* 2BExnLICT3 X man 2ExnAlICT3 X
- EX**GE0 | ExdlCT3
—  yenaunrencit sapana EX682XYYY OExialICT4 X nin 2ExnAIICT4 X

72 Creneth saluThl o1 sHenux sosaeicrsuit no FOCT 14254-96, He HUKE!

~  ppeobpazosatenicii 4 BUOPOBDI Kmouareneit IP6S

—  yewsmreneit sapana EX682XYYY no I'OCT 14254-96 P20

3.4 Temnepatypa okpyxaiouieh cpeasi, 'C.
Juist nipeoGpazosarench:

EX602Dxx, EX603Cxx, EX606Bxx, EXGOTAXX, EX608Axx; or -40 g0 +121

—  EX64...EXTO64..., EXRV064...; ot =40 10 +80

~ EX649A0x, EX649A1x, EX649A6x, EXG49ATX: ot -40 0 +100

_ EX622A01. EX622Al11, EX622A31, EX628F01, EX628F11, EXG628F31, EXVOG622A01,
EXVO622A11. EXVO622A3 1, EX623C00, EX623C01, 351M*, IxxAyyy, IxxByyy, IxxMyyy:

ot =54 a0 4121
or0no +121

~ 105xyyy, | T5xyyy; 010 50 +121
— 1 76Myyy ¢ mapkiponkoit 2ExnLITCT] Xi ot () -m I--I;U
~ 176Myyy ¢ mapkuposkoit 2ExnLIICT4 X3 : s “;m . 1:15 'i
~ EX357* ¢ mapruponkoit 0Ex1allCT4 X o1 -S4 10+ 135
EX357% ¢ mapkuporkoil 0Exial ICT1 X P T
355*% ot =34 o ¢ 13
- EX6] I xax/xxxx ot =196 10 =700
~ yenamTens sapsia npeofpasosareacii EX600XXX ot =51 o #1210 |
cencopa u kabeas npeoGpajosareieit EX600XXX ot =54 10 +440
18 BUGpoRbIKIIOYaTe/ICH:
— 685B* 685A08 ot -40 10 +60
- HB6B* oT -35 1o +85
| and yennmrenci sapsuia EX682XYYY e B | or-40n0+85 |
7
‘@M#/ A.C. 3anorun

Pyxopoaureas (ynosHoMouenHoe = —

M'[I. mo) npraﬂa o CEPTH*HKWH (nognuce) (MHWEMaTE, DEmMunug |
= b.A. PadasoBny
Dxcnepr (aKcrepT-ayAnTOp) / ; :
Jkcneprhi (SKCHEPTHI-AYAHTOPBI) ) PR piysnbiy SeSss:
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5. Bxoanbie nu\poﬁcmna‘.nmc HEKTPAUECKUE ApaMeTpbl peobpasosareich subpannu.

[Monen . Hanpsxenue U, B Tox I;, MA Monmocrs P, Bt Emkocts C;, HP MHaykrusHOCTE. Ml B
EXG02Dxx,
EX603Cxx,
EX606Bxx, 28 200 1 162 -77.2 0 -305
EX60TAxX,
EX608Axx
[ EX04xBOy 30 100 1 0 1,06
EXO4xBly i 30 100 I T 306 )
CEXTO64xB3y 28 120 I 0 ' 1,06
EXTOO4xB1y,
Exmmmﬁz 28 120 1 61 306
| EXRV64xBOy 25 - 120 1 R 12106 |
| L\RVM&BW =
EXRV64xBoy 28 120 | 61 426
EX64xBTy 30 100 1 N ' 1,06 A
| EXTOG4XBTyY 28 120 1 0 1,06
| EXRVO4xBTy 28 120 I 0 ) 1.06 |
| EX64xAOy L3 100 | 0 1,06
EX64xAly 30 100 I 6l 306 i
EXRVG4xA Ly
TR AS : 30 100 1 : 61 306 ]
EXTOG4XA 1y .
EXTOGdx e _ 28 120 1 61 306 iy
CEXRVG4xAOly 28 120 1 0 _ 121,06 |
EXRVO4xAly
D\RVM\A& _ 28 120 1 61 426 :
| 35IM* 28 200 1,2 0 X ) 0 =
| EX357* _ . 30 100 1 1.4 _ 0 |
[355¢% ' ] T 100 1 72 i '
xm I\(\wuw T 30 100 0,7 | 33 30 |
TEX600XXX 28 120 1 0 0
"2.6. Bxoanmie nu\pm\:wlmuu,u MIEKTPHUSCKHE fapaMeTpel npeodpasoBareicit :L.m*nenml
: MOAL_-..'H. i ] Haupmﬁumc u.B Tok 1, MA Mounocrs Py, Br I Emkocrn Cy, ud Mgy krusiocts, vkl ‘
105xyyy _ 24 d 150 | _ oo 20 BT b
1 T5xyyy 24 150 | 100 ) 20
[76Myyy 30 100 I 5 so0 |
| 102Myyy 30 200 1 5 0
2.7 DackTpHUYECKHE TAPAMETPLI BUOPOBRIKIKIYATEICH:
EX686B0x
~  nanpsxenye. U, B, ne Goace 30
— 1ok I, MA. 1e Gonee 100
—  momHocts, P Br. ne donee 7513',

- mm;hrnuﬂocu L, Mkl He Hojee 0
~  emkocts, C. nd, we Bonee

EX686B1y, EX686B6y

- uanpsenne, Ui, B, ne Gonee 30
— 1ok I MAL He Boaee 100
—  sownHocte. Pi, B, ne bonee nl{ |
~ pnaykTHeIOCTE, Li vkl H, He Gonee : ;;_l

emrocTh, Cr, nd, ne foaee

L‘(ﬁBﬁB?x
5 1mtp,wce1mc [TOKD BmA ie Donee

/7; : _ 280500 |
‘,F" % -.’_:I.-.'. ) 'I_ . %’
(i N ; e A.C. 3aqorun

: Pyxanoantean (ynoasomouenHoe
AR 1 § umd) opraHa no cepTHdHKaIHU {BpAneE)

{MHMUnanbl, d}aMl‘l‘lHFl}

B.A. Padanosuy

{MHALBANL, aMWIiA)

Ikerepr (axcrepr- ayauTop)
(ﬁcnepnl (3KCHEPTM aymmpbl))
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 68SBONOICT4

HANPAKEHAC TUTAIHA TIEPEMEHHOT0 Toka/ToK, BIMA, e Gostee 2457150
~ HanpmEKEHHe TUTAIS TOCTOSHHOrD ToKa/ToK, B/MA. He Goslee 24/150
—  BRIXOAHOM TOKOBRIL CHrHan, B/MA 15/4-20

KOMAMYTHPYEMOE HANPAKEHAE EPEMEHHOrO TOKa/TOK, B/IA
KOMMYTHDY CMOE HATIPAKEHNE NOCTONHHOLO TOKA (10K, B/A 30/5
685AXS
© ROMMYTHPYEMOE HANPSKCIHE IEPEMEHHON0 TOKa/TOK. BIA ABONS
~  KOMMYTHPYEMOE HAMPHKEHHME IOCTOAHHOIO TOKA ok, B/A 3002

3. ONUCAHME KOHCTPYKIUU M CPEJACTB OBECHIEYEHWSA B3PbIBO3AUMIIEHHOCTH
[Ipeobpasonareay COCTOAT M3 MBEIOMIEKTPHUCCKOrD HUYBCTBHTEARHOTO S/EMCHTH YCHIAUTEILHO-TIPeo0paly lOICH  (U1aThL,
KOTOPBIE JAMHTE] BLCOKOTEMIIEPATYPHBIM TEPMETHKOM i YCTAHOBICHB! B KOPIYCE U3 Hepaanciouelt crann. Ha napyiknoii 0BepXHOCTH
K[)Pil_\'L‘L’l HaHeceHa MapKkrpoRKa.

[peoGpasonarean EX600XXX cocToar u3 Mbe30INCKTPHUECKOTO CEHEOPE, COCAHHERROTO OPOHUPOBAHHBIM KaOCACM JUIHHOT 110
10 M ¢ ycnidTeleM 3aps/ia, BeITOJIHEHHBIM B CTATBHOM KOPITYCE. Meradanueckas Gponn kabens NpUBAPCHA K KOPIYCAM ceHeopa W
VCUITHTENH 3apai

[IpeoBpasoBaten MoryT OhITh BEIOANEHB! € TOCTOAHHO 3AKPEILICHHBIM KaBeeM € repMETHUHLIM PAThEeMOM Hit cBOBOIHOM KOHIIE
WM C VCTAHORICHIBIM HA KOPIYCE TEPMETHHHBIM PAYBEMOM,

BHOPOBLIKTIOUATEN BLIOIHEHB! BO B3PHIBOALMILCHHEX 000I0UKAN, B KAUECTBE KOTOPLIN MPHMEHCHA HHIHAPHEECKUE UK
HPSMOVTOALHBIE KOPITYCd, 3AKPHITHLIC KPLIIKOH €O CTONOPHBIM BHHTOM THI 2HKB-B-2G1.D npoussoactsa qupvin Killare wiam tuima
XISHX-N4  npoussoscrsa  pupmsl  Adalel  dwan THna SA090907 npoussoacTea  pupmel  Cortem. u TPEIHASHAMCHEL B
HENOCPEACTBEHHOTO MOHTAKA Hi KOHTPOIMPYEMOM 000PY0BaHIH. BHyTpH KOpITyca YCTAHOBICH NLEI0IIEKTPUUSCRIT ARCEICPOMET).
SACKTPOHIHIET GA0K 1 KICMMHBIC JAKHMBI U TOAKTIOUCHUS BHEWHUX ICKTPHUCCKIX tereil. Ha DOKOBLIX [OBEPXHOCTHX KOPITYCd
paCHoA0KCHBL Pe3hioBOL OTBEPCTHE 101 KabedbHBI BROZ. MEXAHMHCCKUMI PEryJaarop “YBCTRWTCIALHOCTH, KHOTIKG OOy HeHWA
suseMasionmil sazsnv, Ha Kphitike sakperiena 1abauuka ¢ MapkupoBKoH.

Vewmrenn sapsia EX682ZXYYY BhIOAHEHL B YHU(QUUHPOBAHHOM [IIACTMACCOROM  KOPHYCC., B KOTOPOM  PACHOIOHACHE!
EqaATHbIC TIATH C HIeMEHTAMM HMeKTpoHHol cxemul. Ha Toprax BepxHeii NOBEPXHOCTH KOPIYCA PACHOIOAKCHE! KACMMILIC JAAKUMLI s
HOAKTIONENHS BXOAHBIX H BLIXOAHBIX 1leneil. Ha G0koBoi MOBEpXHOCTH HAHCCEHA 3aBOJCKAR ralbIHaRa C MAPKUPOBKOH BIPHIBOZAIITLL,
Yeumrrenn sapsuta EX682XYYY yeraHa/uBaiores Ha DIN-peiiky B HMIEKTPOTEXHHHECKOM 111 Kal)y, 0HCCHEHHBAOUICIO CTENEHD SAILHT
0T BHEUINHX BoiaeicTauit e menee [P 54

B3phIBO3AMMIIEHHOCTE npeobpazosarenci 0GcCneHnBACTCs BHIOM BIPLIROIALLATEI “HMekpobezonacHas JICKTPHHECK e i
no TOCT P 51330.10-99 (M3K  60079-1 1-99), TOCT 30852.10-2002 (MDOK  60079-11:1999) uam  samintoi Bhia wnl.n
{ripeoGpasonateacit 176Myyy) no [OCT P 51330.14-99. TOCT 30852.14-2002 a Takke  BLITOIHCHHEM MX KOHCTPYRUMH B
coorserersin ¢ Tpebosannamn FOCT P 51330.0-99 (MOK 60079-0-98), FOCT 30852.0-2002 (MK 60079-0:1998).

B3phiB0lalHuIeHHOCTL BUOPOBLIKTIOATENCH 685B* 685A08 ofecnedHBacTCs BUIAOM BIPLIBOSAILMTEL "B3PRIBOHCIPOIHLACMAH
aGoaouka” no FOCT P'51330.1-99 (MK 60079-1-98), FOCT 30852.1-2002 (MDK 60079-1:1998) 1 BLITIOIHCHHEM HX KOHCTPYKIIH B
cootpererann ¢ Tpebonanuamn FTOCT P 51330.0-99 (MDK 60079-0-98), TOCT 30852.0-2002 (MIK 60079-0:1998).

BiphiBo3ainienHOCTh pubpoRLIKTIoYaTeei 686B* obecnetnBacTCa BUI0M BIPBIHOIAILHTLE JauTol suaa "nA" Wi «anly no
FOCT P 51330.14-99, TOCT 30852.14-2002 1 BEIMOAHEHHEM HX KOHCTPYKIMH B COOTBETCTRMM C rpedonanuamu TOCT P 51330.0-99
(MK 60079-0-98), TOCT 30852.0-2002 (MIK 60079-0:1998).

B3phiBo3alinIIeHHoCTs  YCHANTEneH  sapaia EX682XYYY oOccnednBacTcs BHAOM  BIPLIBOIAILIHTEL “HMerpodeonacHan
anexTprueckas ters 7o FOCT P 51330.10 99 (MK 60079-11-99). TOCT 30852, 10-2002 (MK 60079-11:1999) nan sanprroii suaa «nly 1o
FOCT P 51330.14-99, TOCT 30852, 14-2002, a Taike BLIMOTHEHHEM MX KOHCTPYKLMY B COOTRCTCTHIH ¢ rpeGosarmavi [OCT P 51330.0-99
(MK 60079-0-98). TOCT 30852.0-2002 (MK 60079-0:1998).

4. MAPKHPOBKA
MapKHpoBKa, HAHOCKHMas Ha peobpazoBaTeiy, BHOPOBBIKTIOUATEIM M YCHIHTETH 3apALa. JOMAKHE BRIIOUATh CICIVIONIHT JAAHHBIC,
- TOBAPHBI BHAK UM HAHMEHOBAHUE TIPEANPUATHA = H3TOTOBHTEIINS
- TN M3E;
- 3ABOJICKOH HOMEP W O BBIYCKA:
- MAPKUPOBKY BIPHIBOAIINTEL
- CHenHATLHB 3HAK BIPLIBOOE30NACHOCTH,
- AMANA30N TCMIEPATYP OKPYKAIOMIEH CPEbL
. HAMMEHOBAINE W 3HAK LEHTPA 110 CepTH(HKALNY U HOMED cepripuxara,
H 5Lp}<‘r'i!:: apiiike, TpeByeMbic HOPMATHBHOH 1 TEXHMHYCCKON 0Ky MEHTAIIUEH. I\'OTOWITC.’IL JIOAACH OTPAZHTL B MAPKHPOBKE

-

W

A.C. 3aj10run

PykoBoautean (ymoasomouernHoe
{MHAUMATBL, Thamurs )

- MLIL. AHRIIO) OPraHa Mo cepTHuKaLnm

b.A. Paganosu4
(uHULans!, amnng ]
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5. CHEHHAJIBHBIE YCJHOBHA SKCILVIYATALNUHK, OBO3ZHAYEHHBIE JHAKOM X
Juak X, CTos M Mocie MapKUpOBKY B3PLIBO3ALINTLL, O3HAYACT, YTO NPH IKCIUIYATAUNK (peodpatosare el HeoOXOIMMO coDNOTITE
cagayone "eneusaabHbie” VCIOBUA:

. npeodpazoBarTen ¢ MCKPOOEIONACHBIMH BXOJHBIMH LETIAMH JIO/DKHBI HOJAKTIOYATECA KO BTOPHYHOH annapatype ¢ BeINOJHBIMH
HCKPOBE3OMACHBIMH  LCTTaMM  YPOBHA “1a”, cCpTHHHUMPOBAHHON B YCTAHOBICHHOM [OPLAKE UM HOAKIIOYEHHS VETPOHRCTB.
HANOMHIMNCH BO BIPLIBOOHACHLIN 30HAN NOMEECHHR ¢ HAPYHEHBIX VYCTAHOBOK, 1Ji¢ BOSBMOMKHIO ﬂﬁpil'jt!m{!ii-ﬂc !l'i]}h[}'t{‘lnl]:]L.,'lll!ii.'
razosoi emeck kareropun 11C;

HCKPODEIOTEACHBIE  [TAPAMETPhl BHIXOAHLIX HefeH BTOPHYHOH annmaparypel. € YHSTOM HAPAMETPOR COCAMHHTCILHOIO kabeis,
JHOTAHEL COGTHETETBOBATL BXOAHLIM HCKPOBEIonacHLv napaMerpam npeobpasosareeid (1 2.5 - 2.7)
veuianren sapsaa EX682XY Y'Y noamHbl yeTaHaBIMBarhca B OCKTPOTEXHHHECKOM KAy, 0DECHCMBAIOUIEM CTCNEHb 3aUIUThL OT
BHEHIHUN BOSeicTBni He menee [P 54,
- JARMCHMOCTh 1CMI‘JL|‘rdr}EEI(1111 KAACCa 0T TEMUEPATY PRI OKPYKAIOUIEH CPeibl 18 npeodpaiosatencii snhpany 355%
I6nms Ta<+ 80"C
IS ams Ta<+ 95 °C,
4 1 Ta< + 1307C
Creunanbisie YCI0BUA IKCOOYATAUMH, 0003HAYEHHBLIE 3IHAKOM X, JA0MKHBLI DbiTh OTpPakeHbl B CONPOBOAMTEALHON
AOKYMEHTAUMH, NoATexauiein 0683aTeLH0M NOCTABKE B KOMIEKTE ¢ KANILIM HITeJHeMm.

A.C. 3aitorun

(MHVLMAN R, DAMUTER )

b.A. Pajgaaosnu

{MMELAANEL CDaMATAR )

At ¥ : ’ 62912 REV. NR
—— /4 : =% S . ECO44160
; : 11/24/15
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PCB Piezotronics Inc. claims proprietary rights in
the information disclosed hereon. Neither it nor any REVISIONS

reproduction thereof will be disclosed to others
without the written consent of PCB Piezotronics Inc. REV DESCRIPTION DIN

SCHEDULE DRAWING

NO MODIFICATIONS PERMITTED
WITHOUT REFERENCE TO THE
NOTIFIED BODY

A UPDATE T CODES 44160

57723

|_ENTITY PARAMETER —I

| Ui=30V i
li = 300 mA
Pi=1W
| C(ELEMENT)=1000pF(MAX) |
| C(HARDLINE)= 4000pF(MAX) '
L (ELEMENT)=0pH
| L{HARDLINE)= 500uH(MAX) !
|
|

| Ci= C(ELEMENT)+C(HARDLINE)
Li = L(ELEMENT)+L(HARDLINE)
Ci < 5000 pF

| Li<500 uH

HAZARDOUS LOCATION
Cl. 1, Div. 2, Gp. A,B,C.D
Cl. 1, In. 2, AEXnA/EX nAIIC I
Té to T660°C
Té to T530°C

ZPOWER SUPPLY/

| T1: Ta<440°C | SIGNAL CONDITIONER

T2: Ta<290°C

73: Ta<195°C

| 14:Ta<130°C | \{> {
T5: Ta<95°C

Té: Ta<80°C

I T660°C: Ta<650°C |

I 1530°C: Ta<520°C

| feectassoee ]

NON HAZARDOUS LOCATION

5.) FIELD WIRING MUST BE 26 AWG MINIMUM.
4.) HARDLINE CABLE 200 [61 m] FEET MAX.
3.) FOR CANADIAN, DIVISION 2 ZONE 2 INSTALLATION, POWER SUPPLY MUST BE CSA
CERTIFIED WITH ENTITY OUTPUT PARAMETERS.
FOR U.S., DIVISION 2 AND ZONE 2 INSTALLATION, POWER SUPPLY MUST BE APPROVED
BY NRTL WITH ENTITY OUTPUT PARAMETERS.
I> PHYSICAL CHARACTERISTICS(DIMENSIONS ETC) MAY NOT BE ACCURATELY REPRESENTED

1.) MAXIMUM VOLTAGE OF POWER SUPPLY/SIGNAL CONDITIONER NEVER TO EXCEED 250 Vrms.

UNLESS OTHERWISE SPECIFIED DRAWN CHECKED ENGINEER % )
DIMENSIONS ARE IN INCHES PCB HEmm”lg
DECIMALS X§ i 8515 BB |'|'|/'|8/'|5 ECB |'|'|/'|8/'|5 EDB |'|'|/'|8/'|5
3+ o - 3425 WALDEN AVE. DEPEW, NY 14043
FILLETS AND RADII 003 - .005 SPECIFICATION (716) 684-0002 E-MAIL: sales@pch.com
HE<X DIMENSI/ONS ARE: CODE DWG. NO
<.5+.000/-.003 . .
>.5+.000/ - .005 IDENT. NO.
INTERNAL THREAD DEFTH MIN. CONTROL DRAW' NG 52681 57723
SHARD = 000+ B.003 SCALE: NONE | SHEET 1OF2

2 [ 1
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PCB Piezotronics Inc. claims proprietary rights in
the information disclosed hereon. Neither it nor any
reproduction thereof will be disclosed to others
without the written consent of PCB Piezotronics Inc.

SCHEDULE DRAWING

NO MODIFICATIONS PERMITTED
WITHOUT REFERENCE TO THE
NOTIFIED BODY

57723

REVISIONS

REV

DESCRIPTION DIN

-SEE SHEET 1-

!_ ENTITY PARAMETER

| Ui=30v

li = 300 mA

Pi=1W

| C(ELEMENT)=1000pF(MAX)
| C(HARDLINE)= 4000pF(MAX)
L(ELEMENT)=0uH
L(HARDLINE)— 500uH(MAX)

Ci <5000 pF
Li < 500 uH

HAZARDOUS LOCATION
Cl. 1, Div. 1, Gp. A,B,C.D
I Cl.1,In.0, AEx/Exia lIC

T6 to T660°C
T6 to T530°C

T1: Ta<440°C
T2: Ta<290°C
T3: Ta<195°C
| T4:Ta<130°C
T5: Ta<95°C
T6: Ta<80°C
| T660°C: Ta<é50°C
I 1530°C: Ta<520°C

l = C(ELEMENT)+C (HARDLINE)
L| = L(ELEMENT)+L(HARDLINE)

|
i
: /BARRIER

e

N>

5)
4)

3)

| KOV(\/ER SUPPLY/

| SIGNAL CONDITIONER

]

NON HAZARDOUS LOCATION

FIELD WIRING MUST BE 26 AWG MINIMUM.

HARDLINE CABLE 200 [61 m] FEET MAX.

CERTIFIED WITH ENTITY OUTPUT PARAMETERS.
FOR U.S., DIVISION T AND ZONE O INSTALLATION, POWER SUPPLY MUST BE APPROVED
BY NRTL WITH ENTITY OUTPUT PARAMETERS.

FOR CANADIAN, DIVISION 1 ZONE O INSTALLATION, POWER SUPPLY MUST BE CSA

I> PHYSICAL CHARACTERISTICS (DIMENSIONS, ETC) MAY NOT BE ACCURATELY REPRESENTED

1.) MAXIMUM VOLTAGE OF POWER SUPPLY/SIGNAL CONDITIONER NEVER TO EXCEED 250 Vrms.

UNLESS OTHERWISE SPECIFIED

DIMENSIONS ARE IN INCHES
DECIMALS
XX

ANGLES * 2 DEGREES
FILLETS AND RADII .003 - .005

HEX DIMENSIONS ARE:
<.5+.000/ -.003
>.5+.000/ -.005

INTERNAL THREAD DEPTH MIN.
REMOVE ALL BURRS
SHARP = R.000 - R.003

DRAWN CHECKED ENGINEER

|H/18/15 |11/18/15

= ®PCB PIEZOTRONICS

TITLE

SPECIFICATION
CONTROL DRAWING

3425 WALDEN AVE. DEPEW, NY 14043
(716) 684-0002 E-MAIL: sales@pcb.com

DWG. NO.

52681 57723

CODE
IDENT. NO.

SCALE:  NONE |SHEET 2 OF 2
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54210

PCB Piezotronics Inc. claims proprietary rights in

the information disclosed hereon. Neither it nor any REVISIONS

reproduction thereof will be disclosed to others

without the written consent of PCB Piezotronics Inc. REV DESCRIPTION DIN
B UPDATED NOTES 44160

SCHEDULE DRAWING

NO MODIFICATIONS PERMITTED
WITHOUT REFERENCE TO THE
NOTIFIED BODY

5.)  INSTALL PER EN/IEC 60079-14 AND ALL LOCAL ELECTRICAL LAWS.

4.) MODEL NUMBER 176XYY/MZZZ-AA CERTIFICATE LCIE 08 ATEX 6102X.
MODEL NUMBER 176XYY/MZZ7-AA CERTIFICATE IECEx LCIE 12.0025X. NON-HAZARDOUS/ HAZARDOUS AREA
SAFE AREA DIV 1

ZONEO
AMPLIFIER BARRIER CABLE TRANSDUCER

3.)
I> BARRIER WILL BE MOUNTED IN AN ENCLOSURE THE SUITABILITY OF
WHICH WILL BE DETERMINED BY LOCAL AUTHORITIES. [>
X T

SHIELDS TO BE EARTHED AT BARRIER ENDS.

ENTITY APPLICATION I
BARRIER  I.S. APPARATUS Y
Voc/Uo Vmax / Ul

Isc/lo Imax/ 1l %

<
<
Ca/Co > ClI+ Cecasle o NZ
>
<

pad

[
SHIELD

La/Lo LI + LcasLe N\ s AVAYA
Po Pl (CENELEC ONLY)

BARRIERS WITHIN THE SPECIFIED LIMITATIONS ARE PERMITTED

ENTITY PARAMETERS

OPTION 1 STTTT7
Ui = 30V

li =300 mA

Pi=1W

Ci=5nF

Li = 500 pH

CERTIFIED BY THE APPROPRIATE APPROVAL AUTHORITY FOR CONNECTION
TO THE FOLLOWING AREAS:
ZONEO

Exia lIC Ga
Ta < 650°C T660°C*
Ta < 520°C T530°C*
Ta < 440°C T1
Ta <290°C T2
Ta < 195°C T3

Ta < 130°C T4
TO E 950C T5 UNLESS OTHERWISE SPECIFIED DRAWN CHECKED ENGINEER % )
Ta <80°C T6 Ds'émﬂi'mi%”; I.?;?INCHES \ , BB |11/18/15 ECB |‘Il/18/15 EDB |H/18/15 PCB PIEZO]PO”IG
*REFERENCE ETCHING ON SENSOR FOR MAXIMUM AMBIENT TEMPERATURE AND ASSOCIATED TEMPERATURE CLASS. % x o0 \ } — 3425 WALDEN AVE. DEPEW, NY 14043
FILLETS AND RADII 003 - .005 ‘ (716) 684-0002 E-MAIL: sales@pcb.com
NOTES: Ci IS SPECIFIED AT A MAXIMUM CABLE LENGTH OF 200 FT. [61 METERS] FOR SHORTER CABLE LENGTHS, X DIVENSIONS ARE APPROVAL T
Ci IS DECREASED BY 20 pF/FT. [65.6 pF/METER. <.5+.000/- 003 No-
| PFIFT (6. PFMETER s monone | INERCONNECTION%P) 54210
SHARP = R000 - 1003 DISCHARGE SENSITIVE SCALE:  NONE | SHEET 1 OF 2
4 I 3 2 I 1
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PCB Piezotronics Inc. claims proprietary rights in

the information disclosed hereon. Neither it nor any REVISIONS

reproduction thereof will be disclosed to others

without the written consent of PCB Piezotronics Inc. REV DESCRIPTION DIN
-SEE SHEET 1-

SCHEDULE DRAWING

NO MODIFICATIONS PERMITTED
WITHOUT REFERENCE TO THE
NOTIFIED BODY

54210

NON-HAZARDOUS/ SAFE AREA
OR DIV 2/ ZONE 2

AMPLIFIER CABLE SENSOR

i

— |
SHIELD @:ESHIELD {

5.) INSTALL PER EN/IEC 60079-14 AND ALL LOCAL ELECTRICAL LAWS.

4.) MODEL NUMBER 176XYY/MZZZ-AA CERTIFICATE LCIE 06 ATEX 6041X.
MODEL NUMBER 176XYY/MZ1Z-AA CERTIFICATE IECEx LCIE 12.0026X.

3.) FOR ZONE 2 INSTALLATION, POWER SUPPLY MUST BE CERTIFIED WITH
ENTITY OUTPUT PARAMETERS (SEE PAGE 1 FOR POWER SUPPLY OUTPUT PARAMETERS.)

2.) MAXIMUM VOLTAGE OF POWER SUPPLY/SIGNAL CONDITIONER NEVER TO EXCEED 250 Vrms.

1.) CERTIFIED BY THE APPROPRIATE APPROVAL AUTHORITY FOR CONNECTION TO THE FOLLOWING AREAS:
ZONE 2
Ex nA IIC Gc

Ta < 650°C T660°C*

Ta < 520°C T530°C*

Ta < 440°C T1

Ta < 290°C T2

Ta < 195°C T3

$O E ;20(02(:1-;4 UNLESS OTHERWISE SPECIFIED DRAWN CHECKED ENGINEER % -
< o
fa<ssCTs SR ALY Tl e v e o] OB AEZOTRONG
*REFERENCE ETCHING ON SENSOR FOR MAXIMUM AMBIENT TEMPERATURE AND ASSOCIATED TEMPERATURE CLASS. XK 3 000s \ } e 3425 WALDEN AVE. DEPEW, NY 14043
FILLETS AND RADII 1003 .005 ‘ (716) 684-0002 E-MAIL: sales@pcb.com
DIV 2 HEX ?IMSEI;I/ON%&RE: A P P R OVAL CODE |DWG. NO.
CLASS |, GROUPS A,B,C,D >.5+.000/ - .005 CAUTION |NTERCONNECT|ON |D§228N10. 542] O
INTERNAL THREAD DEPTH MIN. ELECTROSTATIC
REMOVE ALL BURRS DISCHARGE SENSITIVE SCALE:  NONE | SHEET  20F2

SHARP = R.000 - R.003

4 3 2 [ 1



Model Number

CHARGE OUTPUT PRESSURE SENSOR

Revision: E

176A02 ECN #: 46623
Performance ENGLISH SI OPTIONAL VERSIONS
Sensitivity(+/-20 %) 6 pClpsi 87 pC/bar Optional versions have identical specifications and accessories as listed for the standard model
Measurement Range 725 psi 50 bar except where noted below. More than one option may be used.
Maximum Pressure(Total) 2 kpsi 137.9 bar
Resonant Frequency 2100 kHz 2100 kHz
Transverse Resonance >15 kHz >15 kHz
Frequency Response(+ 5.0 %) 20 kHz 20 kHz [2](3]
Non-Linearity <1%FS <1%FS [4]

Environmental

Acceleration Sensitivity
Temperature Range(Continuous)
Temperature Range(Receptacle)
Temperature Response
Hazardous Area Approval

Radiation Exposure Limit(Integrated Neutron Flux)
Radiation Exposure Limit(Integrated Gamma Flux)

Electrical

Output Polarity

Capacitance(with cable pin - pin)
Internal Resistance(room temp)
Insulation Resistance(room temp)
Internal Resistance(1200°F/650°C)
Insulation Resistance(1200°F/650°C)
Physical

Sensing Element

Sensing Geometry

Housing Material

Sealing

Electrical Connector

Cable Type

Cable Length

Weight(with cable)

CE
(& @

Sensitivity
Derviaition(%)

<0.0036 psi/g
-94 to 1200 °F
-76 to 500 °F
See Graph
See Manual
1E10 N/cm?
1E8 rad

Differential
150 pF
2102 Ohm
2102 Ohm
250,000 Ohm
> 100,000 Ohm

<.00025 bar/g
-70 to 650 °C
-60 to 260 °C
See Graph
See Manual
1E10 N/cm?
1E8 rad

Differential
150 pF
2102 Ohm
2102 Ohm
250,000 Ohm
> 100,000 Ohm

(11

(11

UHT-12™ UHT-12™
Compression Compression
Nickel Alloy Nickel Alloy
Welded Hermetic Welded Hermetic
7/16-27 2-Pin 7/16-27 2-Pin
Hardline Hardline
10 ft 3m
4.6 0z 130 gm 1]
Typical Sensitivity Deviation vs Temperaturs
10
5
0
5 e
=10 T T T T
0 250 00 7ol 1000 1250

Temperature {*F)

All specifications are at room temperature unless otherwise specified.
In the interest of constant product improvement, we reserve the right to change specifications without notice.

NOTES:

[1] Typical.

[2] Low frequency response is determined by external signal conditioning electronics.
[3] Upper frequency response is calculated from Resonant Frequency.

[4] Zero-based, least-squares line method.

[5] See PCB Declaration of Conformance PS058 for details.

SUPPLIED ACCESSORIES:
Model 060A59 Mounting Adaptor, 20 mm Hex, M18 x 1.5 Threads (1)

Entered: LK Engineer: GJR Sales: JC Approved: BAM Spec Number:

Date: 3/30/2017  |Date: 3/30/2017  |Date: 3/30/2017  |Date: 3/30/2017 57333

Phone: 716-684-0001
Fax: 716-684-0987
E-Mail: info@pch.com

EPCB PIFZ0TRONICS

3425 Walden Avenue, Depew, NY 14043




CPCB FIF70TRONICS

A PCB GROUP COMPANY

Related Document

No modifications permitted
without the approval of the
authorized person

ATEX Approved Sensors
Pressure Sensors
(Models 176 Series)

English
This sensor has been approved for Hazardous Locations Directive 94/9/EC, Ex ia IIC Ga and Ex nA IIC Gc, T6 to T530°C/T660°C.
For safe use:
- All applicable local electrical laws must be followed
- The supply electrical parameters must not exceed any of the following values:
o  Uo <30V, 0<300mA, Po<1W, C<5nF, L< 500pH
- Ambient operating temperature range:
o  -70°C to +520°C or -70°C to +650°C

Deutsch
Dieser ist genehmigt worden fur Gefahrliche Orte Direktive 94/9/EC, Ex ia IIC Ga und Ex nA IIC Gc, T6 to T530°C/T660°C.
Fur sicheren Gebrauch:
- Alle zutreffenden ortlichen elektrischen Gesetze miissen gefolgt werden
- Die Versorgung elektrische Parameter miissen kein von den Folgenden Werten tiberschreiten:
o Uo <30V, 10<300mA, Po<1W, C<5nF, L< 500puH
- Umgebungsbedienungstemperaturbereich:
o  -70°C to +520°C or -70°C to +650°C

Francais
Ce détecteur a été approuvé pour les Emplacements Hasardeux Directif 94/9/EC, Ex ia IIC Ga et Ex nA IIC Gc, T6 to T530°C/T660°C.
Pour l'usage s(r :
- Toutes lois électriques, locales et applicables doivent étre suivies
- La provision les parametres électriques ne doivent pas dépasser n'importe quel des valeurs suivantes :
o Uo <30V, 10<300mA, Po<1W, C<5nF, L< 500puH
- La gamme de température d'opération Ambiante :
o  -70°C to +520°C or -70°C to +650°C

Italiano
Questo sensore € stato approvato per le Posizioni Pericolose Direttivo 94/9/EC, Ex ia IIC Ga ed Ex nA IIC Gc, T6 to T530°C/T660°C.
Per l'uso sicuro:
- Tutte le leggi applicabili, locali elettriche devono essere seguite
- La provvista i parametri elettrici non devono eccedere qualunque dei valori seguenti: seguenti:
o Uo <30V, 10<300mA, Po<1W, C<5nF, L< 500puH
- la gamma di temperatura di funzionamento di Ambiente:
o  -70°C to +520°C or -70°C to +650°C

Espafiol
Este sensor se ha aprobado para Ubicaciones Peligrosas Directivas 94/9/EC, Ex ia IIC Ga y Ex nA IIC Gc, T6 to T530°C/T660°C.
Para el uso seguro:
- Todas leyes eléctricas, locales y aplicables se deben seguir
- El suministro los parametros eléctricos no deben exceder cualquiera de los siguientes valores:
o Uo <30V, 10<300mA, Po<1W, C<5nF, L< 500puH
- Ell Ambiente que opera la gama de la temperatura:
o  -70°C to +520°C or -70°C to +650°C

Pycckum
3T1oT gatynk 6bin onobpeH ans OnacHon AupekTuebl 94/9/EC MecTononoxexui, Ex ia IIC Ga n Ex nA 1IC Gc, T6 to T530°C/T660°C.
[ns 6e3onacHOro Ncnonb3oBaHus:
- Bce npyMeHVMbIE MECTHbIE 3MEKTPUYECKUE 3aKOHbI AOMKHbI CONPOBOXAATLCA
- MocTaBka aneKkTpuyeckme napameTpbl He JOMKHA NPEBLICUTb HY OQHOW U3 CNeayrLMX LEHHOCTEN:
o Uo <30V, 10<300mA, Po<1W, C<5nF, L< 500uH
- Okpy>xatoLwuin onepauyoHHbI TeMnepaTypHbIA AnanasoH:
o  -70°C to +520°C or -70°C to +650°C

Drawing Number: 35030
Revision: G
ECN Number: 45606



CPCB FIF70TRONICS

A PCB GROUP COMPANY

Norsk
Denne sensoren godkjenner for Farlige Plasseringer Direktiv 94/9/EC, Ex ia IIC Ga og Ex nA IIC Gc, T6 to T530°C/T660°C.
For sikker bruk:
- Alle anvendelige lokale elektriske lover fulgt
- Forsyningen elektriske parametre ma ikke overskride noe av de fglgende verdiene:
o  Uo <30V, 0<300mA, Po<1W, C<5nF, L< 500pH
- Omgivende betjeningsav temperaturrekkevidde:
o  -70°C to +520°C or -70°C to +650°C

Nederlands
Deze sensor is goedgekeurd voor gevaarlijke locaties Richtlijn 94/9 / EG Ex ia IIC Ga en ExnA IIC Gc, T6 to T530°C / T660°C .
Voor veilige gebruik:
- Alle toepasbare plaatselijke elektrische wetten moeten gevolgd worden
- De aanbod elektrische parameters moeten de volgende waarde niet overschrijden:
o Uo <30V, 10<300mA, Po<1W, C<5nF, L< 500puH
- Het omgevend bediening temperatuur bereik:
o  -70°C to +520°C or -70°C to +650°C

Portugués
Este sensor foi aprovado para a Diretiva 94/9/EC de Posi¢Oes Arriscada, Ex ia IIC Ga e Ex nA IIC Gc, T6 to T530°C/T660°C.
Para uso seguro:
- Todas as leis elétricas locais aplicaveis devem ser seguidas
- O estoque parametros elétricos ndo devem exceder qualquer dos seguintes valores:
o Uo <30V, 10<300mA, Po<1W, C<5nF, L< 500puH
- Variedade de temperatura operacional ambiente:
o  -70°C to +520°C or -70°C to +650°C

Svensk
Den hér sensoren er blitt gillat fér Riskabel Lokaliseringarna Direktiv 94/9/ EC Ex ia IIC Ga och Ex nA IIC Gc, T6 to T530°C/T660°C.
For kassaskap anvanda :
- All anvandbar lokal elektrisk lag maste bli foljde efter
- Tillforselen som elektriska parametrar inte maste 6verskrida nagra av varderar efter:
o Uo <30V, 10<300mA, Po<1W, C<5nF, L< 500pH
- Omgivande opera- temperatur stalla i rad :
o  -70°C to +520°C or -70°C to +650°C

Drawing Number: 35030
Revision: G
ECN Number: 45606
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PCB Piezotronics Inc. claims proprietary rights in
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without the written consent of PCB Piezotronics Inc.
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SECTION A-A

&\—20 mm HEX

I> MATING MACHINE SURFACES TO HAVE A SURFACE FINISH OF Ra Oy

k \69\ \Mmm HEX

TORQUE: 20 Nm *10

TORQUE: 60 Nm *2°

SHOWN WITH MOUNTING
ADAPTOR 060A59

POSITIVE (+)

NEGATIVE (-)

UNLESS OTHERWISE SPECIFIED TOLERANCES ARE: DRAWN CHECKED ENGINEER @ ™
DIMENSIONS IN INCHES DIMEN[SIIgl\;iLI\g\(Ag%M]\AETERS om 1212716 om [12/12718] bso |1212/18 PCB PIEZO”?O”ICS
DECIMALS XX £.03 DECIMALS X +0.8 E 3425 WALDEN AVE. DEPEW, NY 14043

XXX +010 XX *0.25 (716) 684-0001 E-MAIL: sales@pchb.com
OUTLINE DRAWING =TS
ANGLES + 2 DEGREES ANGLES + 2 DEGREES HIGH TEMPERATURE ID;‘?.D'EO. .NO. 57334
PRESSURE SENSOR 52681
FILLETS AND RADII FILLETS AND RADII
.003 - .005 0.07 -0.13 SCALE:  2.5X | SHEET 1 OF 1
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1 AVENANT D’ATTESTATION D’EXAMEN DE 1 SUPPLEMENTARY VOLUNTARY TYPE
TYPE VOLONTAIRE EXAMINATION CERTIFICATE
2 Appareil ou systéme de protection destiné a étre utilisé en 2 Equipment or protective system intended for use in
atmosphéres explosibles (Directive 94/9/CE) potentially explosive atmospheres (Directive 94/9/EC)
3 Numéro de l'avenant : 3 Supplementary certificate number :
LCIE 06 ATEX 6041 X / 04 LCIE 06 ATEX 6041 X / 04
4 Appareil ou systéme de protection : 4 Equipment or protective system :
Capteur de pression haute température High temperature pressure transducer
Type : 176XYY/MZZZ-AA series Type : 176XYY/MZZZ-AA series
5 Demandeur: PCB Piezotronics Inc. 5 Applicant: PCB Piezotronics Inc.
15 DESCRIPTION DE L’AVENANT 15 DESCRIPTION OF THE SUPPLEMENTARY
CERTIFICATE
Mise a jour normative suivant la norme EN 60079-0:2012 + Normative update according to EN60079-0:2012 +
A11:2013. A11:2013 standard.
Modification de I'élément piézoélectrique. Modification of the piezoelectric element.
Modification du marquage pour le classement en Modification of the marking for the temperature
température. classification.
Modification du classement en température au paragraphe Modification of the temperature classification in the clause
« Conditions spéciales pour une utilisation sire ». “Special conditions for safe use”.
Les résultats des vérifications et essais figurent dans le The examination and test results are recorded in
rapport confidentiel N°134494-670162. confidential report N°134494-670162.
Paramétres spécifigues du ou des modes de protection Specific parameters of the concerned protection mode :
concerné(s) : Inchangés. Unchanged.
Le marquage doit étre : Modifié comme suit : The marking shall be : Modified as follows :
PCB Piezotronics PCB Piezotronics
Adresse ... Address : .....
Type : 176XYY/MZZZ-AA (complété en fonction du modéle) Type : 176XYY/MZZZ-AA (completed with the model)
N° de fabrication : ... Serial number : ...
Année de fabrication : ... Year of construction : ...
&®N3G &u3G
Ex nA IiC T6...T530°C Gc ExnA lIC T6...T530°C Gc
ExnA lIC T6...T660°C Gc ExnA IIC T6...T660°C Gc
LCIE 06 ATEX 6041 X LCIE 06 ATEX 6041 X
16 DOCUMENTS DESCRIPTIFS 16 DESCRIPTIVE DOCUMENTS
Dossier technique n°32142 rev.D du 24/02/2015. Technical file n°32142 rev.D dated 2015/02/24.
Ce dossier comprend 5 rubriques (10 pages). This file includes 5 items (10 pages).
Fontenay-aux-Roses, le U 4 AOUT 2[]15 Le responsable de certification ATEX

ATEX Certification Officer

Seul le texte en francais peut engager la responsabilité du LCIE. Ce document ne peut &tre reproduit que dans son intégralité, sans aucune modification.  The

LCIE's liability applies only on the French text. This document may only be reproduced in its entirety and without any change.
Page 1 sur 2

01A-Annexe Nll_CE_typ_app_av —rev3.DOC

36028 REV. K
ECO 44160
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ANNEXE

AVENANT D’ATTESTATION D’EXAMEN DE TYPE
VOLONTAIRE

LCIE 06 ATEX 6041 X /04

CONDITIONS SPECIALES POUR UNE UTILISATION
SURE
Modifiées comme suit :

Le capteur ne peut étre raccordé qu’'a un équipement dont
les paramétres électriques n'excédent pas les valeurs
suivantes : U : 30V, | : 300mA.

Température ambiante d'utilisation : 0°C < Tamb < +650°C.

Classement en température :

Ex nA lIC T6 Gc (Tamb < +80°C)

Ex nA IlIC T5 Gec (Tamb = +95°C)

Ex nA IIC T4 Gc (Tamb = +130°C)

Ex nA IIC T3 Gc (Tamb =< +195°C)

Ex nA IIC T2 Gc (Tamb < +290°C)

Ex nA lIC T1 Gc (Tamb < +440°C)

Ex nA IIC T530°C Gc¢ (Tamb = +520°C)
Ex nA It1C T660°C Gc (Tamb < +650°C)

EXIGENCES ESSENTIELLES DE SECURITE ET DE
SANTE

Couvertes par les normes EN 60079-0:2012 +A11:2013 et
EN 60079-15:2010.

VERIFICATIONS ET ESSAIS INDIVIDUELS
Néant.

Désignation du modéle : 176XYY/MZZZ-AA :

-X=AaZ, code de la famille

-YY =01 a 99, pour indiquer le montage, le cablage, le
diaphragme ou le connecteur

- M : en option pour indiquer la longueur métrique du cable
- 777 =001 a 999, en option pour indiquer la longueur
meétrique (< 61m) ou en pied (< 200 pieds) du cable

- AA =01 & 99, en option pour indiquer la longueur du céble
en pouces ou en centimétres

Seul le texte en frangais peut engager la responsabilité du LCIE. Ce document ne peut étre reproduit que dans son integralité, sans aucune modification.

13

14

17

18

19

SCHEDULE

SUPPLEMENTARY VOLUNTARY TYPE EXAMINATION
CERTIFICATE

LCIE 06 ATEX 6041 X / 04
SPECIAL CONDITIONS FOR SAFE USE

Modified as follows :

The transducer must be only connected to an equipment
whose electrical parameters do not exceed the following
values : U : 30V, | : 300 mA.

Operating ambient temperature : 0°C < Tamb < +650°C.

Temperature classification :

Ex nA IIC T6 Gc¢ (Tamb < +80°C)

Ex nA IIC T5 Gc (Tamb < +95°C)

Ex nA IIC T4 Gc (Tamb < +130°C)

Ex nA IlIC T3 Gc (Tamb < +195°C)

Ex nA IIC T2 Gc (Tamb = +290°C)

Ex nA IC T1 Gc (Tamb < +440°C)

Ex nA IIC T530°C Gc (Tamb < +520°C)
Ex nA IIC T660°C Gc (Tamb < +650°C)

ESSENTIAL HEALTH AND SAFETY REQUIREMENTS

Covered by the EN 60079-0:2012 + A11:2013 and EN
60079-15:2010 standards.

ROUTINE VERIFICATIONS AND TESTS
None.

Designation model : 176 XYY/MZZZ-AA :

- X = A through Z for family code

-YY = 01 through 99 for indicate mounting, diaphragm,
cabling or connector variations

- M is optional to indicate metric cable length

- ZZZ = 001 through 999 is optional to indicate cable length
in feet (< 200 feet) or meters (< 61m).

- AA = 01 through 99 is optional to indicate fractional length
of cable in inches or centimeters

The

LCIE's liability applies only on the French text. This document may only be reproduced in its entirety and without any change.

Page 2 sur 2
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1 AVENANT D’ATTESTATION D’EXAMEN CE DE 1 SUPPLEMENTARY EC TYPE EXAMINATION

TYPE CERTIFICATE
2 Appareil ou systéme de protection destiné a étre utilisé en 2 Equipment or protective system intended for use in
atmosphéres explosibles (Directive 94/9/CE) potentially explosive atmospheres (Directive 94/9/EC)
3 Numéro de 'avenant : 3 Supplementary certificate number :
LCIE 08 ATEX 6102 X/ 04 LCIE 08 ATEX 6102 X / 04
4 Appareil ou systéme de protection : 4 Equipment or protective system :
Capteur de pression haute température High temperature pressure transducer
Type : 176XYYIMZZZ-AA series Type : 176XYY/MZZZ-AA series
5 Demandeur: PCB Piezotronics Inc. 5 Applicant: PCB Piezotronics Inc.
15 DESCRIPTION DE L’AVENANT 15 DESCRIPTION OF THE SUPPLEMENTARY
CERTIFICATE
Mise & jour normative suivant la norme EN 60079-0:2012 + Normative update according to EN60079-0:2012 +
A11:2013. A11:2013 standard.
Modification de I'élément piézoélectrique. Modification of the piezoelectric element.
Modification du marquage pour le classement en Modification of the marking for the temperature
tempeérature. classification.
Modification du classement en température au paragraphe Modification of the temperature classification in the clause
« Conditions spéciales pour une utilisation sire ». “Special conditions for safe use”.
Les résultats des vérifications et essais figurent dans le The examination and test results are recorded in
rapport confidentiel N°134494-670162. confidential report N°134494-670162.
Parameétres spécifiqgues du ou des modes de protection Specific parameters of the concerned protection mode :
concerné(s) : Unchanged.
Inchangés.
Le marguage doit étre : The marking shall be :
Modifié comme suit : Modified as follows :
PCB Piezotronics PCB Piezotronics
Adresse ... Address : .....
Type : 176XYYIMZZZ-AA (1) Type : 176XYY/MZZZ-AA (1)
N° de fabrication : ... Serial number : ...
Année de fabrication : ... Year of construction : ...
&1G &®iu16
Exia lIC T6...T530°C Ga Exia lIC T6...T530°C Ga
ExiallC T6...T660°C Ga Exia lIC T6...T660°C Ga
LCIE 08 ATEX 6102 X LCIE 08 ATEX 6102 X
Ui: 30V, li: 300mA, Pi: 1W, Ci: 5nF, Li: 0,5mH Ui 30V, li: 300mA, Pi: 1W, Ci: 5nF, Li: 0,5mH
(1)complété en fonction du modéle (1)completed with the model
16 DOCUMENTS DESCRIPTIFS 16 DESCRIPTIVE DOCUMENTS
Dossier technique N°40678 rév.D du 24/02/2015. Technical file N°40678 rev.D dated 2015/02/24.
Ce dossier comprend 5 rubriques (10 pages). This file includes 5 items (10 pages).
Fontenay-aux-Roses,le  (J 4 AQUT 2015 Le responsable de certification ATEX

ATEX Certification Officer

Seul le texte en frangais peut engager la responsabilité du LCIE. Ce document ne peut étre reproduit que g2 ipléaralité, sans aucune modification.
The LCIE’s liability applies only on the French text. This document may only be reproduced in its entirety and without any change.
Page 1 sur 2

01A-Annexe |lI_CE_typ_app_av —rev3 DOC

35028 REV. K
ECO 44160
11/24/15




13

14

17

18

19

ANNEXE

AVENANT D’ATTESTATION D’EXAMEN CE DE TYPE

LCIE 08 ATEX 6102 X / 04

CONDITIONS SPECIALES POUR UNE UTILISATION
SURE

L’appareil ne peut étre raccordé qu’'a un matériel certifié de
sécurité intrinséque. Cette association doit étre conforme
vis-a-vis de la sécurité intrinséque (voir les paramétres
électriques au paragraphe 15).

Température ambiante d'utilisation : 0°C < Tamb < +650°C

Classement en température :

Ex ia IIC T6 Ga (Tamb < +80°C)

Exia llIC T5 Ga (Tamb < +95°C)

Exia lIC T4 Ga (Tamb = +130°C)
Exia lIC T3 Ga (Tamb < +195°C)
Exia lIC T2 Ga (Tamb = +290°C)
Exia IIC T1 Ga (Tamb < +440°C)
Exia IIC T530°C Ga (Tamb < +520°C)
Ex ia IIC T660°C Ga (Tamb = +650°C)

EXIGENCES ESSENTIELLES DE SECURITE ET DE
SANTE

Couvertes par les normes EN 60079-0:2012 + A11:2013 et
EN 60079-11:2012.

VERIFICATIONS ET ESSAIS INDIVIDUELS
Néant.

Désignation du modéle : 176XYY/MZZZ-AA :

-X=AaZ, code de la famille

-YY =01 & 99, pour indiquer le montage, le cablage, le
diaphragme ou le connecteur

- M : en option pour indiquer la longueur métrique du cable
- 777 = 001 a 999, en option pour indiquer la longueur
métrique (< 61m) ou en pied (= 200 pieds) du cable

- AA =01 a 99, en option pour indiquer la longueur du cable
en pouces ou en centimétres

13

14

18

19

SCHEDULE

SUPPLEMENTARY EC TYPE EXAMINATION
CERTIFICATE

LCIE 08 ATEX 6102 X / 04

SPECIAL CONDITIONS FOR SAFE USE

The apparatus can be only connected to certified
intrinsically safe equipment. This combination must be
compatible as regards intrinsic safety rules (see electric
parameters clause 15).

Operating ambient temperature : 0°C < Tamb < +650°C

Temperature classification :

Ex ia IIC T6 Ga (Tamb < +80°C)

Exia lIC T5 Ga (Tamb < +95°C)

Exia lIC T4 Ga (Tamb < +130°C)
Exia IIC T3 Ga (Tamb < +195°C)
Exia lIC T2 Ga (Tamb < +290°C)
Exia IIC T1 Ga (Tamb < +440°C)
Exia IIC T530°C Ga (Tamb < +520°C)
Exia IIC T660°C Ga (Tamb < +650°C)

ESSENTIAL HEALTH AND SAFETY REQUIREMENTS

Covered by the EN 60079-0:2012 + A11:2013 and EN
60079-11:2012 standards.

ROUTINE VERIFICATIONS AND TESTS
None.

Designation model : 176 XYY/MZZZ-AA :

- X = A through Z for family code

- YY = 01 through 99 for indicate mounting, diaphragm,
cabling or connector variations

- M is optional to indicate metric cable length

- ZZZ = 001 through 999 is optional to indicate cable length
in feet (< 200 feet) or meters (< 61m).

- AA = 01 through 99 is optional to indicate fractional length
of cable in inches or centimeters

Seul le texte en frangais peut engager la responsabilité du LCIE. Ce document ne peut étre reproduit que dans son intégralité, sans aucune modification.
The LCIE’s liability applies only on the French text. This document may only be reproduced in its entirety and without any change.
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IECEX Certificate
of Conformity

]I

INTERNATIONAL ELECTROTECHNICAL COMMISSION
IEC Certification Scheme for Explosive Atmospheres

for rules and details of the IECEx Scheme visit www.iecex.com

Certificate No.: X IECEx LCIE 12.0025X issue No.:1 Certificate history:
) Issue No. 1 (2015-8-4)
Issue No. 0 (2012-10-

Status: Curfeni ) ' 25)
Date of Issue: 2015-08-04 Page 1 of 4
Applicant: PCB Piezotronics Inc.
3425 Walden Avenue
Depew, New York 14043
United States of America
Electrical Apparatus: High temperature pressure transducer type 176XYY/MZZZ-AA series
Optional accessory:
Type of Protection: ia
Marking: PCB Address: ...
Type : 176XYY/MZZZ-AA (completed with the model)
Serial number : ... Year of construction : .....

Ex ia lIC T6...T530°C Ga, Exia lIC T6...T660°C Ga
IECEx LCIE 12.0025 X
Ui: 30V, li: 300mA, Pi: 1W, Ci: 5nF, Li: 0,.5mH

Approved for issue on behalf of the IECEx Rémi Hanot
Certification Body:
Position: Certification Officer

Signature:
(for printed version)
Date:
ale ’ 5; , I.’, :0

1. This certificate and schedule may only be reproduced in full.
2. This certificate is not transferable and remains the property of the issuing body.
| 3.The Status and authenticity of this certificate may be verified by visiting the Official IECEx Website.

Certificate issued by:
Laboratoire Central des Industries Electriques (LGIE)
33 Avenue du General Leclerc
FR-92260 Fontenay-aux-Roses
France
Documents relative to LCIE certification activites (Certificates, QARs,
ExTRs) can be registered under the references "LCI" or "LCIE",

55706 REV. A
ECO 44160
11/24/15



IECEX Certificate
of Conformity

n
Certificate No.: |ECEx LCIE 12.0025X
Date of Issue: 2015-08-04 Issue No.: 1
Page 2 of 4

Manufacturer: PCB Piezotronics Inc.

3424 Walden Avenue

Depew, New York 14043

United States of America

Additional Manufacturing location

(s):

This certificate is issued as verification that a sample(s), representative of production, was assessed and tested and
found to comply with the IEC Standard list below and that the manufacturer's quality system, relating to the Ex products
covered by this certificate, was assessed and found to comply with the IECEXx Quality system requirements. This
certificate is granted subject to the conditions as set out in IECEx Scheme Rules, IECEx 02 and Operational Documents
as amended.

STANDARDS:
The electrical apparatus and any acceptable variations to it specified in the schedule of this certificate and the identified

documents, was found to comply with the following standards:

IEC 60079-0 : 2011 Explosive atmospheres - Part 0: General requirements

Edition: 6.0

IEC 60079-11 : 2011 Explosive atmospheres - Part 11: Equipment protection by intrinsic safety
Edition: 6.0

This Certificate does not indicate compliance with electrical safety and performance requirements other than those
expressly included in the Standards listed above.

TEST & ASSESSMENT REPORTS:
A sample(s) of the equipment listed has successfully met the examination and test requirements as recorded in

Test Report:
FR/LCIE/EXTR12.0028/00 FR/LCIE/EXTR15.0069/00

Quality Assessment Report:
CA/CSA/QAR09.0018/00 CA/CSA/QAR09.0018/01 CA/CSA/QAR09.0018/02

55706 REV. A
ECO 44160
11/24/15



IECEXx Certificate
of Conformity

Certificate No.: |IECEx LCIE 12.0025X
Date of Issue: 2015-08-04 {ssue No.: 1

Page 3 of 4

Schedule

EQUIPMENT:
Equipment and systems covered by this certificate are as follows:

The sensor is made of an hermetically sealed metal housing containing only a piezo-crystal assembly

connected to an integral cable (maximum length 61m).

Designation of the model : 176XYY/MZZZ-AA :

X = A through Z for family code

YY = 01 through 99 for indicate mounting, diaphragm, cabling or connector variations

M is optional to indicate metric cable length

2ZZ =001 through 999 is optional to indicate cable length in feet (< 200 feet) or meters (< 61m).
AA = 01 through 99 is optional to indicate fractional length of cable in inches or centimeters

Electrical parameters :
Ui : 30V, li : 300mA, Pi: 1W, Ci : 5nF, Li : 0,5mH

CONDITIONS OF CERTIFICATION: YES as shown below:

Operating ambient temperature : 0°C to +660°C.
| Temperature classification :

Ex ia IIC T6 Ga (Tamb s +80°C),

Ex ia IIC T5 Ga (Tamb s +85°C),

Ex ia lIC T4 Ga (Tamb < +130°C),

Exia lIC T3 Ga (Tamb < +195°C),

Exia lIC T2 Ga (Tamb < +280°C),

Exia lIC T1 Ga (Tamb < +440°C),
| Ex ia IIC T530°C Ga (Tamb = +520°C),

Ex ia IIC T660°C Ga (Tamb < +650°C)

The equipement must be only connected to a certified intrinsically safe equipment. This combination must be

compatible regarding intrinsic safety rules.

55706 REV. A
ECO 44160
11/24/15
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Certificate No.:

Date of Issue:

IECEX Certificate
of Conformity

IECEx LCIE 12.0025X
2015-08-04 Issue No.: 1
Page 4 of 4

DETAILS OF CERTIFICATE CHANGES (for issues 1 and above):

Issue 1 : modification of the piezoelectric element, modification of the marking for the temperature classification,
modification of the temperature classification in the clause "Conditions of certification”.

55706 REV. A
ECO 44160
11/24/15
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IECEXx Certificate
of Conformity

|

INTERNATIONAL ELECTROTECHNICAL COMMISSION
IEC Certification Scheme for Explosive Atmospheres

for rules and details of the IECEx Scheme visit www.iecex.com

Certificate No.: IECEx LCIE 12.0026X issue No.:1 Certificate history:
tssue No. 1 (2015-84)

Status: Current

25)

Date of Issue: 2015-08-04 Page 1 of 4
Applicant: PCB Piezotronics Inc.

3425 Walden Avenue

Depew, New York 14043

United States of America
Electrical Apparatus: High temperature pressure transducer type 176XYY/MZZZ-AA series
Optional accessory:
Type of Protection: nA
Marking: PCB Address: ...

Type : 176XYY/MZZZ-AA (completed with the model)

Serial number : ... Year of construction : ...

Ex nA lIC T6...T530°C Gc, Ex nA 1IC T6...T660°C Gc

IECEx LCIE 12.0026 X
Approved for issue on behalf of the IECEX Rémi Hanot
Certification Body:
Position: Certification Officer
Signature: |
(for printed version) \
Date:

ZeA S| oR[0 g
1. This certificate and schedule may only be reproduced in full.
2. This certificate is not transferable and remains the property of the issuing body.
3. The Status and authenticity of this certificate may be verified by visiting the Official IECEx Website.
Certificate issued by:
Laboratoire Central des Industries Electriques (LCIE)
33 Avenue du General Leclerc
FR-92260 Fontenay-aux-Roses
France

Documents relative to LCIE certification activites (Certificates, QARs,
ExTRs) can be registered under the references "LCI" or "LCIE". [it=sip 1o g

Issue No. 0 (2012-10-

55707 REV. A
ECO 44160
11/24/15
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IECEX Certificate

»
= of Conformity
Certificate No.: |IECEx LCIE 12.0026X
Date of Issue: 2015-08-04 Issue No.: 1
Page 2 of 4
Manufacturer: PCB Piezotronics Inc.

3425 Walden Avenue
Depew, New York 14043
United States of America

Additional Manufacturing location

(s):

This certificate is issued as verification that a sample(s), representative of production, was assessed and tested and
found to comply with the IEC Standard list below and that the manufacturer's quality system, relating to the Ex products
covered by this certificate, was assessed and found to comply with the IECEx Quality system requirements. This
certificate is granted subject to the conditions as set out in IECEx Scheme Rules, IECEx 02 and Operational Documents

as amended.

STANDARDS:
The electrical apparatus and any acceptable variations to it specified in the schedule of this certificate and the identified

documents, was found to comply with the following standards:

IEC 60079-0 : 2011 Explosive atmospheres - Part 0: General requirements

Edition: 6.0

|IEC 60079-15 : 2010 Explosive atmospheres - Part 15: Equipment protection by type of protection "n"
Edition: 4

This Certificate does not indicate compliance with electrical safety and performance requirements other than those
expressly included in the Standards listed above.

TEST & ASSESSMENT REPORTS:
A sample(s) of the equipment listed has successfully met the examination and test requirements as recorded in

Test Report:
FR/LCIE/EXTR12.0029/00 FR/LCIE/ExTR15.0070/00

Quality Assessment Report:
CA/CSA/QAR09.0018/00 CA/CSA/QAR0S.0018/01 CA/CSA/QAR(9.0018/02

55707 REV. A
ECO 44160
11/24/15



IECEX Certificate
of Conformity

Certificate No.: IECEx LCIE 12.0026X
Date of Issue: 2015-08-04 Issue No.: 1
Page 3 of 4
Schedule
EQUIPMENT:

Equipment and systems covered by this certificate are as follows:

| The equipment is formed of a hermetically sealed metal housing containing only a piezo-crystal assembly
| connected to an integral cable.
| Designation of the model : 176XYY/MZZZ-AA :
| X = A through Z for family code
['YY =01 through 99 for indicate mounting, diaphragm, cabling or connector variations
M is optional to indicate metric cable length
| ZzZ = 001 through 999 is optional to indicate cable length in feet (< 200 feet) or meters (£61m).
| AA = 01 through 99 is optional to indicate fractional length of cable in inches or centimeters

CONDITIONS OF CERTIFICATION: YES as shown below:

Operating ambient temperature : 0°C to +660°C.
Temperature classification :
Ex nA IIC T6 Gc (Tamb s +80°C),
Ex nA IIC T5 Gc (Tamb s +95°C),
Ex nA lIC T4 Gc (Tamb s +130°C),
Ex nA IIC T3 Gc (Tamb £ +185°C),
Ex nA lIC T2 Gc (Tamb = +280°C),
Ex nA IlIC T1 Gc (Tamb =< +440°C),
| Ex nA IIC T530°C Gc (Tamb < +520°C),
Ex nA IIC T660°C Gc¢ (Tamb < +650°C)
The equipment must be only connected to an equipment whose electrical parameters are compatible with the
following values : U : 30V, I : 300mA.

55707 REV. A
ECO 44160
11/24/15



IECEX Certificate
of Conformity

| Certificate No.: IECEX LCIE 12.0026X

Date of Issue: 2015-08-04 Issue No.: 1
Page 4 of 4

DETAILS OF CERTIFICATE CHANGES (for issues 1 and above):

Issue 1 : modification of the piezoelectric element, modification of the marking for the temperature classifcation,
modification of the temperature classification in the clause "Conditions of certification”.

55707 REV. A
ECO 44160
11/24/15



Certificate of Compliance

Certificate 1742175 Master Contract: 184981

Proj ect: 70028573 Date | ssued: June 22,2015

I ssued to: Industrial Monitoring Instr. (IM1)

A Div. of PCB Piezotronics, I nc.
3425 Walden Ave

Depew, NY 14043

USA

Attention: Nick Fulciniti

The products listed below are eligible to bear the CSA
Mark shown with adjacent indicators'C' and 'US' for
Canada and US or with adjacent indicator 'US' for
US only or without either indicator for Canada only.

® Konstantin Rybolko-
Issued by: Konstantin Rybalko

C US

PRODUCTS

CLASS 225884 - PROCESS CONTROL EQUIPMENT - Intrinsically Safe, Entity - - For
Hazardous Locations - Certified to US Standards

CLASS 225804 - PROCESS CONTROL EQUIPMENT - Intrinsically Safe, Entity - For
Hazardous Locations

CLASS 225883 - PROCESS CONTROL EQUIPMENT-Intrinsically Safe and Non-
Incendive - Systems-For Hazardous Locations-Certified to U.S. Standards

CLASS 225803 - PROCESS CONTROL EQUIPMENT - Intrinsically Safe and Non -
Incendive Systems - For Hazardous Locations

ExnA lIC Tx:
AEXNAITIC Tx:
Classl, Div. 2, GroupsA, B, C, D:

Models 176 XYY/MZZZ-AA High Temperature Pressure Transducer; non-incendive with entity parameters as
shown below; must be installed per installation drawing 57723; temperature code as shown below; MWP 2000

psi.

DQD 507 Rev. 2012-05-22




| P
\

@),

Certificate: 1742175 Master Contract: 184981

Project: 70028573 Date I ssued: June 22,2015

Entity Parameters Temperature Code
Ui/ Vmax =30V T6 (0°C to 80°C)

li / Imax = 100mA TS5 (0°C to 95°C)

Pi / Pmax = W T4 (0°C to 130°C)
Ci = 5nF T3 (0°C to 195°C)
Li = 500uH T2 (0°C to 290°C)
T1 (0°C to 440°C)
T530 (0°C to 530°C)
T660 (0°C to 650°C)

1. For Canadian Installations, senor case must be bonded to ground according to Section 18-182 of the CEC,
Part 1.

2. For US Installations, sensor case must be bonded to ground according to Article 501.16 of the NEC.

CLASS2258 04 - PROCESS CONTROL EQUIPMENT - Intrinsically Safe Entity - For Hazardous Locations

CLASS2258 84 - PROCESS CONTROL EQUIPMENT - Intrinsically Safe Entity - For Hazardous Locations -
CERTIFIED TO U.S. STANDARDS

ExiallC Tx:
AExiallC Tx:

DQD 507 Rev. 2012-05-22
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Certificate: 1742175 Master Contract: 184981

Project: 70028573 Date I ssued: June 22,2015

Class|, Division 1, GroupsA, B, C, D:

Models 176XYY/MZZZ-AA High Temperature Pressure Transducer; intrinsically safe with entity parameters
as shown below; must be installed as per installation drawing 57723; temperature code as shown below; MWP
2000 psi.

Entity Parameters Temperature Code

U1/ Vmax = 30V T6 (0°C to 80°C)
li / Imax = 100mA T5 (0°C to 95°C)

Pi / Pmax = |W T4 (0°C to 130°C)
Ci = 5nF T3 (0°C to 195°C)
Li = 500uH T2 (0°C to 290°C)
T1 (0°C to 440°C)
T530 (0°C to 530°C)

T660 (0°C to 650°C)

1. For Canadian Installations, senor case must be bonded to ground according to Section 18-182 of the
CEC, Part 1.

2. For US Installations, sensor case must be bonded to ground according to Article 501.16 of the NEC.

APPLICABLE REQUIREMENTS

DQD 507 Rev. 2012-05-22




Certificate: 1742175

Project: 70028573

Vo~
@)=,

Master Contract: 184981

Date | ssued: June 22, 2015

CAN/CSA-C22.2 No. 0-M91 (R2001)

General Requirements — Canadian Electrical Code, Part
11

C22.2 No. 142-M1987 (R2009)

Process Control Equipment

CAN/CSA-C22.2 No. 157-92 (R2006)

Intrinsically Safe and Non-Incendive Equipment for
Use in Hazardous Locations

C22.2 No. 213-M1987 (R2008)

INon-Incendive Electrical Equipment for Use in Class I,
Division 2 Hazardous Locations

CAN/CSA-E60079-0:02

Electrical apparatus for explosive gas atmospheres -
Part 11: Intrinsic Safety "i"

CAN/CSA-C22.2 No. 60079-11:11

Explosive Atmospheres — Part 11: Equipment
protection by intrinsic safety "i"

CAN/CSA-E60079-15:02

Electrical apparatus for explosive gas atmospheres -
Part 15: Type of Protection "n"

UL 916 (4th Ed)

Energy Management Equipment

UL 913 (3h Ed.)

Intrinsically Safe Apparatus and Associated Apparatus
for Use in Class I, II and III, Division 1, Hazardous
Locations

FM Std. No. 3600-1998

Electrical Equipment for Use in Hazardous (Classified)
Locations — General Requirements

FM Std. No. 3611-1999

Nonincendive Electrical Equipment for Use in Class
I and II, Division 2, and Class III, Divisions 1 and 2,
Hazardous (Classified) Locations

ANSI/UL 60079-15:02

Electrical Apparatus for Explosive Gas Atmospheres -
Part 15: Type of Protection “n”.

ANSI/UL 60079-0:13

Electrical Apparatus for Explosive Gas Atmospheres -
Part 0: General Requirements

ANSI/UL 60079-11:13

Electrical apparatus for Explosive Gas Atmospheres -

Part 11: Intrinsic Safety “i”

DQD 507 Rev. 2012-05-22




Certificate:

1742175
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Supplement to Certificate of Compliance

Master Contract: 184981

The products listed, including the latest revision described below, are
eligible to be marked in accordance with the referenced Certificate.

Product Certification History

Project
70028573
2692514

1742175

DQD 507 Rev. 2012-05-22

Date

Jun 22, 2015
May 23,2014

May 4, 2006

Description

Update to the Report 1742175 for Model 176 XYY/MZZ construction with
alternative type of piezo crystal and additional temperature ranges.

Update to add Class I, Div. 1, Groups A, B, C, and D and AEx/Ex ia IIC T4...T1
markings.

Model 176Mxx High Temperature Pressure Transducer for Div. 2/Zone 2
Hazardous Locations.

35029 REV. B
ECO 44160
11/24/15




