
P I E Z O E L E C T R I C  S E N S O R S  F O R  D Y N A M I C  P R E S S U R E  M E A S U R E M E N T S

P R E S S U R E  C A T A L O G

P R E S S U R E  A N D  F O R C E  S E N S O R S  D I V I S I O N
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For 30 years, PCB has been manufacturing piezoelectric sensors for dynamic pressure, force, vibration, and shock
measurements. This extensive experience in the world of dynamic measurements has made PCB a leader in high
quality piezoelectric instrumentation. PCB’s commitment to customer satisfaction through the continued investment in
research, development, and manufacturing capabilities has enabled us to obtain significant roles in these and other
important test situations:

2244-hhoouurr ““SSeennssoorrLLiinnee”” ~~ CCaallll 771166-668844-00000011
Recognizing that dynamic measurements are seldom routine,
PCB has introduced a 24-hour sensor hotline. When you
experience an unexpected measurement problem, call the PCB
“SensorLine” Saturday, Sunday, or after hours to talk with an
application specialist.
SSaattiissffaaccttiioonn GGuuaarraanntteeee
We stand behind our products to ensure they operate 
properly for your application. If for any reason you are not
satisfied, contact us immediately to discuss repair, exchange, 
or credit. Our standard product warranty is one year. If at any
time, however, our products do not meet your expectations,
feel free to call and talk with a application specialist.
IICCPP®® SSeennssoorrss
PCB offers the broadest piezoelectric line of charge and ICP
sensors for dynamic pressure, force, shock, and vibration
measurements. What is ICP? It is a registered trademark that
uniquely identifies PCB’s sensors incorporating built-in
electronics. Many manufacturers of FFT analyzers and data
collectors incorporate “ICP-Inputs” for coupling directly to
our ICP sensors.

RReesseeaarrcchh aanndd DDeevveellooppmmeenntt
Working along with customers, PCB continually improves 
and develops new products to meet more demanding
dynamic pressure measurement applications. Improved
methods of dynamic calibration have been developed to
evaluate the performance characteristics of new sensors.
QQuuaalliittyy 
PCB is an ISO-9001 facility registered by the Underwriters
Laboratory, Inc. All quality concerns are addressed by a
quality committee consisting of members from each
department of PCB. Responsibility is assigned for resolving
the concern to the customer’s satisfaction, corrective action is
initiated, and the customer is notified of concern resolution.
CCaappaabbiilliittiieess
PCB, a self-sufficient, fully-equipped manufacturing facility,
strives to provide you with what you want, when you want it,
at a reasonable price. Do not hesitate to call to ask one of
our applications engineers for product modifications to 
better suit your application, or to talk to our customer service
personnel for expedited delivery or sample hardware needs.

• GGeenneerraall MMoottoorrss//HHaarrrriissoonn — research on air-conditioning compressor pressure dynamics
• GGeenneerraall EElleeccttrriicc — measure power cogeneration plant pressure
• RRoouusshh TTeecchhnnoollooggiieess — analysis of automotive engine combustion pressure
• SSoouutthhwweesstt RReesseeaarrcchh IInnssttiittuuttee — measure underwater blast
• WWeessttiinngghhoouussee — sense acoustic noise in closed- loop, high-temperature cooling systems
• UU..SS.. AArrmmyy — measure large gun ballistic and free-field blast pressures
• RRoocckkeettddyynnee — measure pressures in space shuttle rocket motors
• VVaallmmeett — monitor paper slurry dynamic pressures
• NNAASSAA ((MMSSFFCC)) — measure free field space shuttle acoustics 

Pressure and Force Sensors Group

Helping you make better dynamic measurements
...with quality, innovative instruments!

Helping you make better dynamic measurements
...with quality, innovative instruments!
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PPCCBB PPRROODDUUCCTTSS AANNDD SSEERRVVIICCEESS::

FFOORRCCEE SSEENNSSOORRSS-PPFFSS DDIIVVIISSIIOONN
Toll Free: 888-684-0011
E-mail: pfssales@pcb.com
FAX: 716-686-9129
Dynamic quartz force sensors monitor compression, tension,
and impact forces involved with the forming, crimping,
stressing, welding, machining, or testing of mechanical
parts, structures, machines, and tablet presses. A full line of
ICP® and charge mode models are available.

AACCCCEELLEERROOMMEETTEERRSS-SSVVSS DDIIVVIISSIIOONN
Toll Free: 888-684-0013
E-mail: svssales@pcb.com
FAX: 716-685-3886
PCB offers the broadest commercial line of piezoelectric vibra-
tion and shock accelerometers. Shear structured quartz and
ceramic designs incorporating integral electronics include envi-
ronmental stress screening, high frequency, miniature, shock,
pyroshock, ring-shaped, triaxial, flight-tested, low  profile, 
high temperature, seismic, low cost and industrial.  PCB also
now offers capactive accelerometers for measurements down
to DC for low frequency steady-state applications.

AACCTTUUAATTOORRSS-AAVVCC DDIIVVIISSIIOONN 
Toll Free: 888-684-0013
PCB’s Active Vibration Control (AVC) Division provides 
piezoelectric vibration generators (actuators) for structural
research and testing.  When implemented in a computer-con-
trolled feedback loop, piezo actuators offer active vibration
control for vibration reduction and silencing applications. The
new ICP piezoelectric strain sensor is now available for 
measuring small dynamic strain on top of large static loads.

MMAACCHHIINNEERRYY VVIIBBRRAATTIIOONN MMOONNIITTOORRIINNGG
Industrial Monitoring Instrumentation (IMI), a division of
PCB, provides rugged, industrial-grade vibration sensors,
electronics, and accessories for predictive maintenance and
machinery health-monitoring applications.

SSIIGGNNAALL CCOONNDDIITTIIOONNEERRSS
A complete line of ICP sensor signal conditioners and
charge amplifiers is offered by PCB. Signal conditioners are
offered with battery or line power, in single or multichannel
configurations, and with or without gain adjust. Additional
meters, switches, relays, integrators, and computer-con-
trolled modules are also available.

CCAALLIIBBRRAATTOORRSS
PCB, and its Modal Shop division, offers a wide variety of
calibration systems including low and high pressure 
dynamic calibrators, shock tube, integrated accelerometer
calibration workstation and microphone acoustic array 
calibrators. See Page 49 for further information on pres-
sure calibrators.

CCUUSSTTOOMM PPRROODDUUCCTTSS
PCB offers product modification, special mounting adaptors,
special tests and calibration services to make PCB sensors bet-
ter suited to your application needs. Call, fax, or E-mail your
request to one of our applications engineers (see page vi).

TTHHEE MMOODDAALL SSHHOOPP IINNCC ((TTMMSS))
Toll Free: 800-860-4867
E-mail: sales@modalshop.com
FAX: 513-458-2172
The Modal Shop, located in Cincinnati to maintain close 
technical ties with the Structural Dynamic Research Lab of
University of Cincinnati, recently became a PCB Group
Company. The Modal Shop technology is primarily focused
to serve the modal and vibro-acoustics structural test markets
with a broad line of modal sensors, structural excitation prod-
ucts, sonic digitizers, precision microphones, low cost 
acoustic arrays, calibration equipment and rental systems for
large channel testing.

TTMMSS SSTTRRUUCCTTUURRAALL TTEESSTTIINNGG PPRROODDUUCCTTSS
Lightweight sensors and computer-controlled signal condition-
ers provide an integrated systems approach at a lower cost
per-channel. A complete range of impulse hammers are avail-
able for testing very small turbine blades and PC boards to
extremely large structures, such as buildings, floors, or
bridges. These products, manufactured at the PCB Piezotronics
factory in Depew, NY, are engineered and marketed by The
Modal Shop, a PCB Group Company.

TTMMSS MMIICCRROOPPHHOONNEESS AANNDD AACCOOUUSSTTIICC AARRRRAAYYSS
The Gunnar Rasmussen "Signature Series" precision con-
denser microphones, preamps and power modules are
offered through The Modal Shop. These microphones incor-
porate four decades of proven design experience in 
acoustic measurement technology. The Modal Shop also
offers the "Acousticel"™, a low cost microphone for large
channel vibro acoustic testing.

OOCCEEAANNAA SSEENNSSOORR TTEECCHHNNOOLLOOGGIIEESS,, IINNCC..
Phone: 757-426-3678
Oceana Sensor Technologies (OST), a PCB Group Company,
located in Virginia Beach, specializes in the automated assem-
bly of high volume, low cost sensors for automotive, appli-
ance, industrial machinery and OEM instrument markets.

PPCCBB PPIIEEZZOOTTRROONNIICCSS EEUURROOPPEE GGmmbbHH 
Fax: 4-924-627-4099
PCB Piezotronics Europe GmbH located in Germany
provides stock in Europe with overnight delivery service.

TTEESSTTIINNGG SSEERRVVIICCEESS
Virtually all PCB sensors are supplied with an individual 
NIST-traceable calibration certificate. PCB’s calibration sys-
tem complies with ISO-9001 and ISO-10012-1.

Other Products and Services

In addition to the dynamic pressure sensors featured in this Selection Guide, PCB offers a broad
line of piezoelectric sensors and signal conditioners for measuring dynamic force, shock, and

vibration. Consult the factory or a field representative for additional information or assistance on
the complete line of products offered by PCB.

PPRREESSSSUURREE AANNDD FFOORRCCEE SSEENNSSOORR DDIIVVIISSIIOONN TTOOLLLL FFRREEEE:: 888888-668844-00001111
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TYPICAL
DYNAMIC PRESSURE
APPLICATIONS
•  Air Bags

•  Ballistics

•  Blast

•  Cavitation

•  Cryogenics

•  Closed-Bombs

•  Compressors

•  Cylinder Combustion

•  Gas and Steam Turbines

•  Engine Combustion

•  Explosives

•  Flight Dynamics

•  Fluid-Borne Noise

•  Flow Instabilities

•  High-Intensity Sound

•  Hydraulic and Pneumatics

•  Pulsations 

•  Pump/Valve Dynamics

•  Waterline Acoustics

•  Water Hammer

•  Shock Waves 

•  Turbulence

•  Underwater Blast

•  Wind Tunnels
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Ceramic Crystal 
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Quartz, Tourmaline, and
Ceramic Crystal 

For dynamic pressure
measurements, piezo-type
pressure sensors incorporate
self-generating quartz, tour-
maline, or ceramic sensing
elements. Naturally piezo-
electric, quartz is the most
commonly used crystal; 
however, certain specialized 
sensors, such as underwater blast sensors, incorporate 
volumetrically-sensitive tourmaline. PCB micro-pressure
sensors are structured with piezo-ceramic elements.

Our broad commercial line of standard piezoelectric
pressure sensors are used for a variety of dynamic pres-
sure measurements, including: compression, pulsations,
surges, ballistics, detonation, engine cylinder combustion,
shock and blast waves, explosives, high-intensity sound,
and other dynamic acoustic and hydraulic processes from
<0.001 to >100,000 psi. The capability to measure
small pressure fluctuations, such as fluid-borne noise at
high static levels, is a unique characteristic of piezo pres-
sure sensors.

PCB sensors are manufactured at our sensor technology
center using high-precision CNC machinery. For her-
metic sealing, both laser and electron beam welding
processes are used. Sensors are also modified and tai-
lored to meet specific customer requirements. Standard
and special adaptors can be provided to facilitate sensor
installation in existing mounting ports. 

Although piezo pressure sensors are primarily recom-
mended for dynamic pressure measurements, some
quartz pressure sensors have long discharge time con-
stants that extend low-frequency capability to permit stat-
ic calibration and measurement of quasi-static pressures
over a period of a few seconds. Virtually all sensors are
provided with an individual NIST-traceable calibration
certificate. Dynamic pressure calibrators are available for
our customers who prefer the convenience of on-site
recalibration of their sensors.

Piezo pressure sensors may be categorized as either 
charge mode or ICP® voltage mode output. Charge mode
sensors are generally used for higher temperature applica-

tions above 275° F. They
generate a high-impedance
charge signal (pC/psi) that
couples to readout instru-
ments through a low-noise
cable and charge amplifier.
(See Fig. B on page v). The

charge amplifier serves to convert the sensor’s high-
impedance charge output signal to a usable low-imped-
ance voltage signal, normalize the signal, and provide|
for gain, ranging, and filtering. High-impedance charge
mode systems must be kept very clean. Consequently, 
they do not operate well in applications requiring long
input cables in factory, field, outdoor, or humid environ-
ments.

The more popular Integrated Circuit Piezoelectric (ICP®)
voltage mode sensors (see Fig. A on page v) incorporate
a built-in microelectronic signal conditioner and output a
low-impedance voltage signal (mV/psi).  ICP sensors
operate from a low-cost, constant-current signal condi-
tioner or may connect directly to a readout instrument
with a built-in constant-current source.

ICP sensors are well-suited for continuous operation in
dirty factory environments, underwater, and through long
cables in field test applications. Since special low-noise
cable and charge amplifiers are not required, ICP sensor
systems are substantially lower in cost per channel. 

Because of the ICP sensor’s low-impedance output, superi-
or signal to noise, capability to drive long ordinary coaxi-
al cables, and lower cost per channel, they are suitable
for virtually all dynamic  pressure applications where sen-
sor temperatures do not exceed 275° F.

If you would like to discuss your application, or if it is not
listed, please call, fax, e-mail or write to PCB for
assistance.

Cultured Quartz Crystal SiO2

Typical Mini Quartz Pressure Sensor



Piezoelectric Pressure Sensors
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Piezoelectric Pressure Sensors

•  Flush diaphragms accurately measure high-frequency,
non-resonant response of shock and blast waves. 

•  ICP® pressure sensors operate in dirty field, factory, 
or underwater environments through long, ordinary
coaxial cable without loss of signal strength or noise
increase. 

•  A single quartz pressure sensor has a very wide linear
dynamic operating range.  Several strain or piezore-
sisitive type sensors with narrow measuring ranges
would be required to make the range of measurements
that can be made by one quartz piezoelectric sensor.

•  Wide operating temperature ranges from -400 to > 600° F.

• Rugged, durable solid state construction withstands
shock and vibration to tens of thousands of g's.

•  PCB mini pressure sensor Series 111, 112, and 113
install in a variety of standard or custom-made adaptors
for simplified installation in pre-existing mounting ports. 

•  Two linear calibration graphs are furnished with most
PCB quartz pressure sensors, one for the full-scale
range and one for 10% of full scale. 

•  English or metric installation configurations available.

OUTSTANDING CHARACTERISTICS OF PCB PIEZOELECTRIC PRESSURE SENSORS
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FFT Microsecond Shockwave Non-Resonant
Response

Shockwave Measurement With Microsecond Rise
Time and Non-Resonant Response

Typical ICP® Sensor System

Figure A

Figure B

Typical High Impedance
Charge System

Standard Coaxial Cable

4.0MHz
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Pressure Application
Inquiry Form

PPCCBB PPIIEEZZOOTTRROONNIICCSS,, IINNCC.. 771166-668844-00000011

The pressure sensors listed in this catalog represent our most popular sensors, which are only a fraction of
the sensors we offer.  In addition to our standard sensors, PCB can customize sensors to meet your specific
needs. Please fill out this inquiry form with any information available to you, so that we may help you with
your dynamic measurement application.  If you would like to discuss your application, or if it is not listed,
please call, fax, Email or write to PCB for suggestions.

Name: Date: 
Company: Phone: Ext: 
Dept.: Fax: 
Address: City/State Zip  

1. NATURE OF REQUEST
❏ Inquiry ❏ Order ❏ Quotation ❏ Delivery Information ❏ Complaint
❏ Service or Repair ❏ Trouble with Equipment ❏ Equipment Operation
❏ Visit required from PCB or Sales Representative in your area

2. DESCRIBE YOUR APPLICATION

Note:  Please indicate priority from 10 (highest) to 1 (lowest)

3. DYNAMIC
What is the approximate DYNAMIC range?  
What is the maximum STATIC + DYNAMIC range?  
Is the event ❏ oscillatory or ❏ a pulse event?  Will you be continuously monitoring? ❏ yes ❏ no  
What is the event pulse duration?  
How quickly will the event occur? (rise time or time to peak)  
What is the high and low frequency range you want to measure?  
Will the sensor be exposed to high shock or vibration?  

4. ENVIRONMENTAL
What is the environment temperature range? °F     Will the temperature be cycling? ❏ yes ❏ no
What is the maximum operating temperature the sensor will be exposed to? For how long?
What type of environment will the sensor be used in? 
❏ Air         ❏ Underwater          ❏ Salt Water         ❏ Field          ❏ Lab          ❏ Humid          ❏ Corrosive         ❏ Vacuum
❏ Other (please specify):  For how long? 

5. ELECTRICAL
What length of cable will you need from the test structure to the readout instrument?  
What is the desired noise floor or resolution?  
What is the desired output? ❏ 5V ❏ 10V ❏ Other (specify) 
What is the readout device? ❏ A to D ❏ Scope ❏ Other (specify) 
What is the input impedance of the readout device (if applicable)? 
Does the readout instrument have a constant current signal conditioner for ICP® sensors? ❏ yes  ❏ no
What kind of signal conditioner would you like? ❏ Single ❏ Multiple channel  How many? 
Does your readout instrument have gain adjust? ❏ yes  ❏ no
Would you like to have ❏ AC and/or ❏ DC coupling?
(Note:  DC coupling, as provided by the 484B06 or B11 Signal conditioners, is recommended for pressure sensors with long

time constants to provide for quasi static calibration.)

6. SPECIAL PHYSICAL CONSIDERATIONS
Are there any physical sensor dimension requirements?  
Is electrical ground isolation needed?  

TO:  PCB Piezotronics 
Pressure and Force Sensors Division

Fax:  (716) 686-9129
Pressure Application
Inquiry Form

vivi
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General Purpose Quartz
Pressure Sensors

General Purpose Quartz
Pressure Sensors
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General purpose quartz pressure sensors are designed for
dynamic measurements of compression, combustion,
explosion, pulsation, cavitation, blast, pneumatic,
hydraulic, fluid and other such pressures. 

ICP® pressure sensors, structured with naturally
piezoelectric, stable quartz sensing elements and integral
electronics, are well suited to measure rapidly changing
pressure fluctuations over a wide amplitude and frequency
range.  Solid-state construction, hermetically-sealed
housings, and laser-welded flush diaphragms provide
undistorted high frequency response, ruggedness and
durability, even in adverse environmental conditions.  The
result is a quality sensor that offers a repeatable, linear,
low impedance voltage output making the sensor suitable
for measurements in a variety of gaseous, fluid, and oil
environments.

Operating from a low-cost constant-current signal
conditioner, ICP sensors provide a clean, high-voltage,
low-impedance linear output over a very wide operating
range. They drive long, inexpensive, ordinary coaxial
cables in field or factory environments without signal
degradation. ICP sensors are supplied with hardware and
seals for mounting. For convenience in mounting pressure
probes, standard and special thread adaptors can be
supplied to match specific nonstandard mounting ports
(see Mounting Adaptors, page 58).

To allow the user to take advantage of the wide dynamic
range capability, many ICP sensors are supplied with two
linear calibrations, one at full scale and one 10% of full
scale.  This means, for example, model 111A24, 5 mV/psi
sensor may be used for accurate measurements ranging
from 0 to 1000 psi or 0 to 100 psi, or anywhere in
between.  In fact, a user can measure 1 psi fluctuations at
any static level up to 10 000 psi.  Large overange
capabilities are possible because a pressure sensor's
diaphragm is backed by a rigid column of quartz.

Dynamic phenomena

Industrial pump pressure 
monitoring

Hydraulic and pneumatic pressure 
line monitoring

Fluid borne noise 

Pulsations, surges, water hammer, 
switching transients, cavitation
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MMIINNIIGGAAGGEE IICCPP®® PPRROOBBEE DDEESSIIGGNNSS
SSeerriieess 111111AA2200 AANNDD 111122

Minigages are a popular choice for applications requiring a 
minimum case diameter (0.218 inch dia) and a flush diaphragm. They
install in a threaded stepped hole (5/16-24 or optional 7 mm thread)
via the supplied floating clamp nut. See pages 58, 59 and 61 for
mounting options. Also see higher frequency (500 kHz) series 113A20
on page 14.

111111AA2200 SSeerriieess is a general purpose economy ICP sensor that contains 
a rigid, multiplate, compression design quartz element, with an internal
compensating accelerometer (in most models) to minimize vibration
sensitivity. ICP sensors with integral microelectronics produce a high
quality signal that is virtually independent of cable length and motion.
When connected to a PCB signal conditioner, these sensors generate a
low-noise, low-impedance analog output signal proportional to the
measurand and compatible with most readout instruments. This series
contains models 111A21, A22, A23, A24 and A26 that measures
dynamic pressures from full vacuum to 10 000 psi. See specifications 
on pages 4 and 5.

MMooddeellss 111122AA,, AA0022,, aanndd AA0033 acceleration compensated, 1pC/psi
minigages are charge mode sensors that measure dynamic pressures
from full vacuum to 10 000 psi.  The charge signal from these
acceleration compensated quartz sensors is converted into a voltage
signal by a PCB or other similar charge amplifier. Charge mode sensors
may be used at higher temperatures, since the temperature is limited
only by the quartz sensing element. System sensitivities depend upon the
charge or in-line amplifier used. See specifications on page 6.

TTHHRREEAADDEEDD GGRROOUUNNDD IISSOOLLAATTEEDD IICCPP®® DDEESSIIGGNNSS

MMooddeellss 110011AA,, 110022AA0022 aanndd 110022AA0077 ground isolated designs
incorporate a continuous 3/8-24 mounting thread to accommodate
different wall thicknesses. Once the sensor is mounted with the 
diaghram flush, the combined floating clamp nut/seal locks it in place.
See specifications on page 4.

TTHHRREEAADDEEDD GGEENNEERRAALL PPUURRPPOOSSEE IICCPP®®  DDEESSIIGGNNSS 

Acceleration compensated ICP pressure sensors, Models 101A02, A03,
A04, A05, A06 and 102A05 are ground isolated designs with a 3/8-24
fixed mounting thread length for a positive pressure seal at higher
pressures. Five ranges are available from 100 to 10 000 psi, with
sensitives from 50 to 0.5 mV/psi, for routine hydraulic and pneumatic
fluctuating pressure applications. See specifications on pages 4 and 5.

General Purpose Quartz
ICP® and Charge mode

General Purpose Quartz
ICP® and Charge mode

MMooddeellss 110011AA,, 110022AA0022 
aanndd 110022AA0077

SSeerriieess 111111AA2200 aanndd 111122

MMooddeell 110011AA0022,, AA0033,, AA0044,,
AA0055,, AA0066 aanndd 110022AA0055
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General Purpose Quartz
ICP® and Charge mode

General Purpose Quartz
ICP® and Charge mode

MMooddeellss 110088AA0022 aanndd 111188AA0022

SSeerriieess 111122AA2200

RREEPPEETTIITTIIVVEE HHYYDDRRAAUULLIICC
MMooddeellss 110088AA0022 aanndd 111188AA0022
One of the toughest applications for sensors of any kind is measuring
high pressure, repetitive pulses, such as those encountered in fuel
injection systems or hydraulic tube endurance testing. These two models
are designed to continuously measure repetitive pressures such as those
involved in diesel fuel injection or hydraulic tube “torture” testing.
Ordinary diaphragm-type sensors usually fatigue quickly in such
applications.

For this tough service, PCB pioneered the integral machined diaphragm,
devoid of thin diaphragm or flexures susceptible to fatigue failure. The
expected life of this sensor is millions of cycles and  they are capable of
continuously monitoring the processes mentioned above.

MMooddeell 110088AA0022 is an ICP quartz sensor containing integral electronics
with a sensitivity of 0.5 mV/psi. It can measure repetitive dynamic
pressures up to 10 000 psi. See specifications on page 5.

MMooddeell 111188AA0022 is a charge mode version of the 108A02 above. It has a
sensitivity of 0.1 pC/psi and is ideal for higher temperature applications
to 400°F. See specifications on page 6.

IINNDDUUSSTTRRIIAALL,, RRUUGGGGEEDD 
SSeerriieess 112211
Designed specifically for industrial applications, this ICP sensor is a more
rugged industrial version of the miniature quartz sensor. Standard
features of the series 121  include a leak proof, long life integral
machined diaphragm, welded construction and a large rugged 
industrial type connector. This sensor is available in a number of
standard ranges and can be readily adapted to meet a variety of 
special requirements. Type 012 cable with a TNC connector is
recommended for use with this sensor. See “Custom Cable Ordering
Guide” on page 63. See specifications on page 4.

MMIINNIIAATTUURREE HHIIGGHH SSEENNSSIITTIIVVIITTYY IICCPP®® PPRROOBBEESS..
SSeerriieess 111122AA2200
Used to measure small dynamic hydraulic and pneumatic pressures such
as turbulence, noise, sound, cavitation and pulsations, especially in
adverse environments. Capable of measuring high intensity sound
pressures from 0.001 psi (111 dB {air}) to 100 psi (210 dB {air}) at any
static level from full vacuum to 2 000 psi. Internal acceleration
compensation minimizes vibration sensitivity and an internal 
discharging resistor automatically eliminates static (DC) signal
components. See specifications on page 4.

MMooddeell 111122AA2211 is a 50mV/psi general purpose sensor suitable for most
low pressure applications.

MMooddeell 111122AA2222 has 100mV/psi sensitivity for greater signal strength.

MMooddeell 111122AA2233 incorporates special low noise microelectronics for
improved resolution.

SSeerriieess 112211

33
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Dynamic Range (2) psi 0.01 to 50 0.02 to 100 125 0.1 to 500

MODEL NUMBERS 102A07 112A23 102A02, 102A05 101A, 101A05 121A 101A06

112A22 112A21 111A21 111A26

Sensitivity (10) mV/psi 100 50 ± 10 40 ± 20 10 ± 1

Resolution psi 0.001 0.002 0.003 0.01

Range (for 5V output) (3) psi 50                50 (±2.5v) 100  125 500

Range (for 10V output) (4) psi 100 200 250 1000

Maximum Pressure psi 500 1000 5000

Linearity (5) %FS ≤ 1 ≤ 2

Resonant Frequency kHz ≥ 250 ≥ 200 ≥ 400

Rise Time µs ≤ 2 ≤ 2 ≤ 1

Discharge Time Constant (6) s ≥ 1 ≥ 50

Low Frequency (-5%) (6) Hz 0.5 0.01

Shock (max) g pk 20 000 

Acceleration Sensitivity psi/g ≤ 0.002 ≤ 0.01 ≤ 0.04 ≤ 0.002

Temperature Range °F -100 to +275

Temperature Coefficient %/°F ≤ 0.03 ≤ 0.04 ≤ 0.03

Flash Temperature °F 3000

Polarity (positive pressure) positive

Output Impedance ohm ≤ 100

Output Bias +volt 8 to 14 3 to 8 8 to 14

Power Required: Voltage + VDC 20 to 30 11 to 30 20 to 30

Constant Current mA 2 to 20

Ground Isolation model 102A07 n/a 102A02, A05 101A, 101A05 n/a 101A06

Sensing Element material quartz

Case (7) material 17-4 PH

Diaphragm (7) (8) material Invar® 17-4 PH (9)  Invar

Connector (8) type 10-32 coax TNC 10-32 coax

Sealing (8) type epoxy

Hermetic Seal (8) prefix H n/a H

Stainless Steel Diaphragm prefix S n/a S

Emralon Gnd. Isolation Coating prefix E (111A20 & 112A20 probe series) n/a E (111A26)

Negative Polarity prefix N

Water-resistant Cable prefix W (specify length)

PPCCBB PPIIEEZZOOTTRROONNIICCSS,, IINNCC.. 771166-668844-00000011

ICP® General Purpose Quartz
With integral electronics

ICP® General Purpose Quartz
With integral electronics

Models 101A, 102A02 and 102A07
Thread Mount  with Floating Clamp Nut

Models 101A02, A03, A04, A05, A06, 102A05
Thread Mount Design

Operate with ICP ® power/signal conditioners
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Notes:
1. For recess mount, Model 065A05 sleeve is available.
2. Measures dynamic pressures from full vacuum to rated maximum.
3. Supplied with two calibrations: 0 to 100% and 0 to 10% of full dynamic range.

4. ≥24 VDC supply required for 10V output. If optional calibration to 10V range is required,
linearity spec may change. If negative pressure is applied, the output may be limited by the
output bias.

5. % FS any calibration range; zero-based best straight line.

Models 111A21, A22, A23, A24, A26, 112A21, A22, A23
Probe Designs

Mounting
Adaptors on
Page 58

Dimensions shown in inches except where noted.
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ICP® General Purpose Quartz
With integral electronics

ICP® General Purpose Quartz
With integral electronics

6. Discharge Time Constant (DTC) relates low-frequency to signal lost during transient
events at room temperature. See technical section on page 78.

7. Special diaphragm or case material available.
8. Diaphragms of all sensors are  welded or integral. Hermetic option specifies a

fused-glass electrical connector and welded joints.

9. Diaphragms are integral.
10. Unless otherwise designated, sensitivities are ±15%

Dynamic Range (2) psi 0 .2 to 1000 1 to 5000 2 to 10 000

MODEL NUMBERS 101A04 121A02 101A02 121A03 101A03 121A04 108A02

111A24 111A22 111A23

Sensitivity (10) mV/psi 5 ± 0.5 5 ± 2 1 ± 0.1 1 ± 0.5 0.5 ± 0.05 0.5 ± 0.2 0.5

Resolution psi 0.02 0.1 0.2

Range (for 5V output) (3) psi 1000 5000 10 000

Range (for 10V output) (4) psi 2000 10 000 20 000

Maximum Pressure psi 10 000 15 000 10 000 20 000 50 000

Linearity (5) %FS ≤ 2

Resonant Frequency kHz ≥ 400 ≥ 200 ≥ 400 ≥ 200 ≥ 400 ≥ 200 ≥ 250

Rise Time µs ≤ 1 ≤ 2 ≤ 1 ≤ 2 ≤ 1 ≤ 2 

Discharge Time Constant (6) s ≥ 100 ≥ 500 ≥ 100 ≥ 1 000 ≥ 100 ≥ 500

Low Frequency (-5%) (6) Hz 0.005 0.001 0.005 0.0005 0.005 0.001

Shock (max) g pk 20 000 

Acceleration Sensitivity psi/g ≤ 0.002 ≤ 0.04 ≤ 0.002 ≤ 0.04 ≤ 0.002 ≤ 0.04 ≤ 0.01

Temperature Range °F -100 to +275 

Temperature Coefficient %/°F ≤ 0.03 ≤ 0.04 ≤ 0.03 ≤ 0.04 ≤ 0.03 ≤ 0.04 ≤ 0.03 

Flash Temperature °F 3000

Polarity (positive pressure) positive 

Output Impedance ohm ≤ 100 

Output Bias +volt 8 to 14 

Power Required: Voltage +VDC 20 to 30  

Constant Current mA 2 to 20

Ground Isolation model 101A04 n/a 101A02 n/a 101A03 n/a 

Sensing Element material quartz 

Case (7) material 17-4 PH C-300

Diaphragm (7) (8) material Invar 17-4 PH (9) Invar 17-4 PH (9) Invar 17-4 PH (9) C-300 (9)

Connector (8) type 10-32 coax TNC 10-32 coax TNC 10-32 coax TNC 10-32 coax

Sealing (8) type epoxy hermetic

Hermetic Seal (8) prefix H n/a H n/a H n/a

Stainless Steel Diaphragm prefix S n/a S n/a S n/a

Emralon Gnd. Isolation Coating prefix E (111 only) n/a E (111 only) n/a E (111 only) n/a 

Negative Polarity prefix N

Water-resistant Cable prefix W  (specify length)

Models 121A, 121A02, A03, A04
Industrial Design

Model 108A02
Hydraulic Pump Design

PPRREESSSSUURREE AANNDD FFOORRCCEE SSEENNSSOORR DDIIVVIISSIIOONN TTOOLLLL FFRREEEE:: 888888-668844-00001111
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Dimensions shown
in inches except 

where noted.
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Dynamic Range (1) psi 0.02 to 100 0.02 to 3 000 0.02 to 10 000 2 to 20 000

MODEL NUMBERS 112A02 112A 112A03 118A02

Sensitivity (8) -pC/psi 1 0.1

Resolution (2) psi 0.002 0.2

Maximum Pressure psi 1000 10 000 15 000 50 000 (5)

Linearity (3) %FS ≤ 1 ≤ 2

Resonant Frequency kHz ≥ 250 

Rise Time µs ≤ 2

Shock (max) g pk 20 000

Acceleration Sensitivity psi/g ≤ 0.002 ≤ 0.01

Temperature Range °F - 400 to + 400

Temperature Coefficient %/°F ≤ 0.03 ≤ 0.04

Flash Temperature °F 3000

Polarity (positive pressure) (7) negative

Capacitance pF 18 10

Insulation Resistance at 70° F ohm ≥ 1012

Sensing Element material quartz

Case (4) (6) material 17-4 PH C-300

Welded Diaphragm (4) (6) material Invar C-300 (9)

Connector type 10-32 coaxial

Sealing (6) type epoxy 

Hermetic Seal (6) prefix H n/a

Stainless Steel Diaphragm prefix S n/a

Emralon Gnd. Isolation Coating prefix E n/a

Positive Polarity prefix P

Water-resistant Cable prefix W (specify length)

PPCCBB PPIIEEZZOOTTRROONNIICCSS,, IINNCC.. 771166-668844-00000011

General Purpose 
Quartz Pressure Sensors

General Purpose 
Quartz Pressure Sensors

Notes:
1. Measures dynamic pressures from full vacuum to rated maximum.
2.  Resolution determined by system noise and cable length.
3.  % FS any calibrated range; zero-based best straight line.
4.  Special case and diaphragm material available.
5.  Not for continuous, repetitive use at maximum pressure.

6.  Diaphragms of all sensors are hermetic welded or integral. Hermetic option specifies a   
fused-glass electrical connector and welded joints..

7.  Charge amplifier inverts the signal.
8.  Unless otherwise designated, sesitivities are ±15%.
9.  Diaphragm is integral.
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Models 112A, A02, A03 Model 118A02

Mounting
Adaptors on

Page 58

Operate with charge amplifiers and low-noise input cables Dimensions shown in inches except where noted.
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High Sensitivity
Pressure Sensors
High Sensitivity

Pressure Sensors

Acoustic

Turbulence

High-intensity sound

Aircraft flight tests

Paper slurry pressure 

measurement

Valve dynamics

PCB and The Modal Shop, a PCB Group Company, offer
a wide range of microphones and pressure sensors for
acoustic, turbulence and high intensity sound
measurements in a wide variety of laboratory, field and
flight applications.

All sensors in this section are structured with 
acceleration-compensated sensing elements to minimize
vibration sensitivity.  They incorporate built-in
microelectronic circuitry and operate with standard ICP®

sensor signal conditioners.  Output is a high voltage low
impedance signal compatible with standard readout
instruments.

ICP quartz pressure sensors are structured with a
diaphragm that is supported by a rigid column of 
quartz. They have the unique capability to measure low
acoustic pressure changes under high static loading as
might be involved with fluid borne noise measurements 
in hydraulic systems.  The static component of the signal
is eliminated from the sensor output due to the discharge
time constant of the sensor.

Options for the high sensitivity acoustic sensors include
special filtering, biasing, powering and physical
configurations.

Also offered by The Modal Shop, are precision Gunner
Rasmussen "Signature Series" condenser microphones.
The Modal Shop also supplies low cost ICP microphones
for large channel vibro-acoustic array sensing
applications. For more information, see page i of this
catalog.

See pages 37 to 39 for information on high-temperature
charge mode acoustic pressure sensors Models 112A04,
112A05, 116B and 116B02.
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MMIINNIIAATTUURREE HHIIGGHH SSEENNSSIITTIIVVIITTYY IICCPP®® QQUUAARRTTZZ PPRROOBBEESS
SSeerriieess 111122AA2200
Used to measure small dynamic pressures such as turbulence, noise,
sound, cavitation, and pulsations in fluids that commonly occur in
aerodynamic, hydraulic and blast applications. Capable of measuring
high intensity sound pressures from 0.01 psi (130 dB [air]) to 100 psi
(210 dB [air]) fluctuating on high static pressures especially in adverse
environments. Internal acceleration compensation minimizes vibration
sensitivity. A discharging resistor automatically eliminates static (DC)
signal components. This sophisticated instrument contains a high-
sensitivity multi-plate quartz element and a selected unity gain amplifier
to impart a high signal-to-noise ratio.

Operating from a PCB signal conditioner, this sensor generates a high-
level, low-impedance analog output signal proportional to the
measurand. The analog output is compatible with most readout
instruments.

A 5/16-24 floating clamp nut or optional Metric (M7 x .75) thread
isolates the sensor against strain and facilitates installation/removal of
the sealed sensor assembly. The assembly mounts directly in the test
object or in a variety of threaded mounting adaptors. See specifications
on page 10.

MMooddeell 111122AA2211 is a general purpose 50 mV/psi sensor with a wide
dynamic range suitable for most applications.

MMooddeell 111122AA2222 is a higher sensitivity model with 100 mV/psi output.

MMooddeell 111122AA2233 is a 50 mV/psi sensor with special low noise, low bias
electronics for improved resolution.

GGRROOUUNNDD-IISSOOLLAATTEEDD HHIIGGHH SSEENNSSIITTIIVVIITTYY IICCPP®®

SSeerriieess 110022
These sensors are used for monitoring low-level dynamic pressures such
as turbulence, noise, cavitation, pulsations, sonic boom, and
aerodynamic phenomenon. The 3/8-24 threaded housing isolates the
sensor from electrical noise in the mounting structure. They incorporate
high-resolution electronics, offering fast response, excellent signal-to-
noise ratio, and low-impedance output. See specifications on page 10.

MMooddeellss 110022AA0022,, AA0077,, aanndd AA0099 have a 3/8-24 threaded housing and 
a floating clamp nut to allow the sensor to be mounted at various
depths.

MMooddeell 110022AA0055 offers a 3/8-24 threaded housing for ease of mounting
in closed vessels or chambers.

MMooddeellss 111122AA2211,, 111122AA2222,,
aanndd 111122AA2233

ICP ® High Sensitivity 
With integral electronics

ICP ® High Sensitivity 
With integral electronics

MMooddeell 110022AA0022,, 110022AA0077 
aanndd 110022AA0099

MMooddeell 110022AA0055
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Models 103A, 103A11 

Models 103A02, 
103A12

ICP ® High Sensitivity
With integral electronics

ICP ® High Sensitivity
With integral electronics

IICCPP®® SSOOUUNNDD PPRREESSSSUURREE SSEENNSSOORRSS
SSeerriieess 110033
Developed by a leading aeronautical research laboratory, this sophisticated
sensor has played a major role in the development of rockets, supersonic
bombers and modern weapon systems. These tiny instruments measure
transient events, turbulence, and other such acoustic phenomena on
structures and aerodynamic models. They are structured with a ceramic
crystal element, a microelectronic amplifier and an accelerometer to 
virtually eliminate vibration sensitivity. A thin, recessed Invar diaphragm 
and a bender mode crystal element make this sensor useful for very low
pressure measurements. With a rise time of less than one millisecond, series
103 will faithfully follow transient events up to several hundred milliseconds
duration, such as a step function calibration pressure. See specifications on
page 12.

MMooddeell 110033AA has a 2 psi range, 1500 mV/psi sensitivity, a flat surface for
adhesive mounting, and 12 inch pigtail wire solder connection.

MMooddeell 110033AA0022 has the same range and sensitivity of the 103A, with a 10-
32 threaded electrical connection.

MMooddeell 110033AA1111 has a 6 psi range and a 500 mV/psi sensitivity with the 
same external configuration as the 103A.

MMooddeell 110033AA1122 has a high 6 psi range, 500 mV/psi sensitivity, with a 
10-32 threaded electrical connection.

IICCPP®® HHIIGGHH-IINNTTEENNSSIITTYY SSOOUUNNDD QQUUAARRTTZZ PPRREESSSSUURREE SSEENNSSOORRSS
SSeerriieess 110066 
MMooddeell 110066BB aanndd 110066BB5500 are high sensitivity, acceleration compensated ICP
quartz pressure sensors suitable for measuring low pressure acoustic
phenomena in hydraulic and pneumatic systems. They have the unique
capability to measure small pressure changes of less than 0.001 psi under
high static conditions. They install in a stepped hole, seal at a shoulder and
are retained by a hollow clamp nut. Optional ground-isolated installations
are available with nylon-type plastic hardware or Emralon® coating (refer to
page 58 and 60 for additional information on mounting adaptors). See
specifications on page 11.

MMooddeell 110066BB, the smaller unit, has a 300 mV/psi sensitivity and a resolution
of 91dB (0.0001 psi).
MMooddeell 110066BB5500 has 500 mV/psi sensitivity with a resolution to 86 dB
(0.00007 psi).

PPAAPPEERR MMAACCHHIINNEE HHEEAADDBBOOXX,, IICCPP® QQUUAARRTTZZ SSEENNSSOORR
MMooddeell 110066BB1100
Measures dynamic slurry pressure in the headbox of a paper machine. Model
106B10 features high sensitivity (300 mV/psi) and is capable of measuring
minute dynamic pressure fluctuations down to 0.0001 psi. Critical to the
application, it features a stainless steel corrosion-resistant diaphragm and a 
low frequency response down to 0.05 Hz. A floating clamp nut/seal and
etched length markings on the housing enable the user to  insert the
sensor at repeatable depths into the headbox where the
measurement is made. See specifications on page 11.

Model 106B 

Model 106B10
(Photo 1/3 Actual Size) 

PPRREESSSSUURREE AANNDD FFOORRCCEE SSEENNSSOORR DDIIVVIISSIIOONN TTOOLLLL FFRREEEE:: 888888-668844-00001111

Model 106B50 
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ICP ® Acoustic/Turbulence-Low Pressure
With integral electronics

Dynamic Range (2) psi 0.1 to 100 0.01 to 50

MODEL NUMBERS 102A02, A05 112A21 102A07, 112A22 102A09, 112A23

Sensitivity (8) mV/psi 50 ± 10 100 50 ± 10

Resolution psi 0.002 0.001

Range (output Voltage) psi 100 (5V) 50 (5V) 50 (2.5V)

Maximum Pressure psi 1000 500 1000

Linearity (3) %FS ≤ 1

Resonant Frequency kHz ≥ 250

Rise Time µs ≤ 2

Discharge Time Constant (4) s ≥ 1 

Low Frequency (-5%) (4) Hz 0.5

Shock (max) g 20 000

Acceleration Sensitivity psi/g ≤ 0.002

Temperature Range °F -100 to +275

Temperature Coefficient %/°F ≤ 0.03 

Flash Temperature (max) (7) °F 3000

Polarity (positive pressure) positive

Output Impedance ohm < 100

Output Bias + volt 8 to 14 3 to 8

Power Required: Voltage +VDC 20 to 30 11 to 30

Constant Current mA 2 to 20

Ground Isolation models 102A02, A05 102A07 102A09

Sensing Element material quartz

Case (5) material 17-4-PH

Diaphragm (5) (6) material Invar

Connector (6) type 10-32 coax

Sealing (6) type epoxy (conn)

Hermetic Seal (6) prefix H

Stainless Steel Diaphragm prefix  S

Emralon Gnd. Isolation Coating prefix E (112 only)

Water-resistant Cable prefix W (specify length)

PPCCBB PPIIEEZZOOTTRROONNIICCSS,, IINNCC.. 771166-668844-00000011
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Notes:
1. For recess mount, Model 065A05 seal sleeve is available.
2. Measures dynamic pressures from full vacuum to rated maximum.
3. % FS of any calibration range; zero-based best straight line.
4 Discharge Time Constant (DTC) relates low-frequency to signal lost during transient 

events at room temperature. See technical section on page 78.

5. Special diaphragm or case material available.
6. Diaphragms of all sensors are welded or integral. Hermetic option specifies a fused-glass 

electrical connector and welded joints.
7. Flash temperatures associated with shock waves or combustion.
8. Unless otherwise designated, sensitivities are ±15%.

Models 112A21, A22 and A23
Mini Probes

Models 102A02, A07 and A09
Thread Mount with Floating  Clamp

Model 102A05
Thread Mount

Mounting
Adaptors on

Page 58

Dimensions shown in inches except where noted.



Dynamic Range (2) psi 0.001 to 8.3 0.0001 to 5 0.001 to 8.3

MODEL NUMBERS 106B 106B50 106B10

Sensitivity (6) mV/psi (mV/Pa) 300 (0.04) 500 (0.07) 300 (0.04)

Resolution psi (dB) 0.0001 (91) 0.00007 (86) 0.0001 (91)

Range (± 2.5V output) psi (dB) 8.3 (186) 5 (182) 8.3 (186)

Maximum Pressure (step) psi 200 100 100

Maximum Pressure (static) psi 2 000 500 200

Linearity (2) %FS ≤ 1

Resonant Frequency kHz ≥ 60 ≥ 40 ≥ 60

Rise Time µs ≤ 9 ≤ 12 ≤ 9

Discharge Time Constant (3) s ≥ 1 ≥ 10

Low Frequency (-5%) (3) Hz 0.5 0.05

Shock (max) g 2000 1000 2000

Acceleration Sensitivity psi/g ≤ 0.002 ≤ 0.05

Temperature Range °F -65 to +250 

Temperature Coefficient %/°F ≤ 0.03 

Polarity (positive pressure) positive

Output Impedance ohm ≤ 100

Output Bias + volt 3 to 8 

Power Required: Voltage +VDC 11 to 30

Constant Current mA 2 to 20

Ground Isolation models see options

Sensing Element material quartz

Case material 17-4-PH 316L

Diaphragm (4) material 316L 

Connector (4) type 10-32 coax TNC coax

Sealing (4) type welded hermetic environmental

Hermetic Seal (4) prefix standard n/a

Stainless Steel Diaphragm prefix  standard 

Emralon Gnd. Isolation Coating prefix E n/a

Water-resistant Cable prefix W (specify length)

PPRREESSSSUURREE AANNDD FFOORRCCEE SSEENNSSOORR DDIIVVIISSIIOONN TTOOLLLL FFRREEEE:: 888888-668844-00001111

ICP ® Acoustic/Turbulence-Low Pressure
With integral electronics

ICP ® Acoustic/Turbulence-Low Pressure
With integral electronics
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Model 106B Model 106B50Model 106B10

Mounting
Adaptors on

Page 58

Notes:
1. Measures dynamic pressures from full vacuum to rated maximum.
2. % FS of any calibration range; zero-based best straight line.
3. Discharge Time Constant (DTC) relates low-frequency to signal lost during transient 

events at room temperature. See technical section on page 78.

4. Diaphragms of all sensors are welded or integral. Hermetic option specifies a              
fused-glass electrical connector and welded joints.

5. Flash temperatures associated with shock waves.
6. Unless otherwise designated, sensitivities are ±15%.

1111
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Notes:
1. Measures dynamic pressures from full vacuum to rated maximum.
2. % FS of any calibration range; zero-based best straight line.
3. Discharge Time Constant (DTC) relates low-frequency to signal lost during transient 

events at room temperature. See technical section on page 78.

4. Flash temperatures associated with shock waves or combustion.
5. Unless otherwise specified, sensitivities are ±15%.
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ICP ® Acoustic/Turbulence-Low Pressure
With integral electronics

ICP ® Acoustic/Turbulence-Low Pressure
With integral electronics

Dynamic Range (1) psi 0.0001 to 2 0.007 to 6

MODEL NUMBERS 103A 103A02 103A11 103A12

Sensitivity (5) mV/psi (mv/Pa) 1 500  (0.22) 500 (0.07)

Resolution psi (dB) 0.00002 (78) 0.0007 (88)

Range (for 3V output) psi(dB) 2 (177) 6 (186)

Maximum Pressure (step) psi 25

Maximum Pressure (static) psi 25

Linearity (2) %FS ≤ 2

Resonant Frequency kHz ≥ 13

Rise Time µs ≤ 25

Discharge Time Constant (3) s ≥ 0.1

Low Frequency (-5%) (3) Hz 5

Shock (max) g 1000

Acceleration Sensitivity psi/g ≤ 0.0005

Temperature Range °F -100 to +175

Temperature Coefficient %/°F ≤ 0.03

Flash Temperature (4) °F 1000

Polarity (positive pressure) positive

Output Impedance 0hm ≤ 100

Output Bias + volt 3 to 8

Power Required: Voltage +VDC 11 to 30

Constant Current mA 2 to 20

Sensing Element material ceramic

Case  material Invar

Diaphragm  material Invar

Connector type pigtail 10-32 coax pigtail 10-32 coax

Sealing type epoxy

Models 103A02 and 103A12Models 103A and 103A11

Dimensions shown
in inches except

where noted.
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Shock tube

Free-field blast

Projectile and time of arrival

Underwater blast

PCB offers a complete line of ultra-high frequency
pressure sensors with quartz, ceramic and tourmaline
sensing elements for a wide array of shock wave, blast
and explosive testing.  Typical applications include
measurement of shock and blast waves; combustion,
detonation and explosions in closed bombs; projectile
velocity; free field and underwater explosive testing; and
squib lot acceptance testing.  All of these applications
require high frequency response and durability; ability to
drive long cables and operate in adverse environments
may also be important.
For those involved in explosive blast applications,
“Soroka’s Air Blast Tables” compile free-air incident and
reflected blast data from Bare Spherical Pentotlite; this
information is available from PCB.

In applications involving long input cables, care must be
exercised to assure the measurement system has 
adequate frequency response.  Capacitance associated
with the long cables can act as a low pass filter.  Sensor
output voltage, cable capacitance and constant current
are factors to be considered.  More current is required to
drive higher voltages over longer cables.  Selecting a
sensor to provide about 1 V full scale for the expected
pressure to be measured, rather than 5V, will provide 5
times greater frequency response for a given current and
cable length.  PCB signal conditioners can be adjusted up
to 20 mA to drive long cables.

Most of the sensors listed in this section incorporate
acceleration-compensating sensing elements with integral
electronics, which provide a frequency-tailored, non-
resonant response. Frequency tailored sensors have
microsecond rise time and suppressed resonance to
faithfully follow shock wave events without the
characteristic “ringing” common in other sensors. See
typical test results on page v, “Microsecond Shockwave
Non-Resonant Response.”

The cable driving nomograph listed on pages 82 and 83
will help determine the Voltage/Cable Length/Constant
Current requirements and provide information on testing
long cables.

1313

High Frequency Shock
Wave/Blast/Explosion 

Pressure Sensors

High Frequency Shock
Wave/Blast/Explosion 

Pressure Sensors
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GGEENNEERRAALL PPUURRPPOOSSEE SSEENNSSOORRSS
SSeerriieess 110022
500 kHz ICP® sensors are designed to provide frequency-tailored, non-
resonant output when subjected to instantaneous, reflected (face-on)
shock wave inputs. They are structured with acceleration-compensated
quartz elements and integral microelectronics. Because of their clean,
non-resonant output, Series 102A ICP sensors are well suited for high-
frequency measurements in shock tubes, closed bombs, and squib
(explosive bolt actuators) lot acceptance testing. Their high-voltage, low-
impedance output is electrically isolated from ground. Solid-state 
construction provides ruggedness and durability. See specifications on
page 17.

MMooddeellss 110022AA,, AA0033,, AA0044,, AA0066 aanndd AA1155 are available in 5 standard
ranges from 100 to 10 000 psi, with sensitivities from 25 to 0.5 mV/psi.
Two linear NIST-traceable calibration certificates, Full Scale (FS) and
10% of FS, are supplied with each sensor.

MMooddeell 110022AA1122 has an adjustable floating clamp nut, to vary the depth
of the sensor in the mounting port.

MMIINNII-PPRREESSSSUURREE PPRROOBBEESS CCHHAARRGGEE AANNDD IICCPP®®

SSeerriieess 111133
500 kHz mini-gauges are designed to excel in shock tube and other
high-frequency applications where minimum sensor diameter is 
required. With frequency-tailored microsecond rise time, these
acceleration-compensated sensors follow incident and reflected shock
waves without the “ringing” characteristic of most other sensors. Five
ranges are available to 10 000 psi. Utilizing a floating clamp nut, they
can install in a 5/16-24 or M7 x 0.75 port. 

If miniature size is not required, the Series 113 High Frequency Sensors
are incorporated in off-ground 3/8-24 threaded housings. as the Series
(See 102A description above).

SSeerriieess 111133 are acceleration-compensated 0.35 pC/psi charge mode
sensors for use in adverse environmental conditions. The charge signal
from this conventional piezoelectric sensor is converted into a voltage
signal using a PCB or similar charge amplifier. See specifications on
page 18.

SSeerriieess 111133AA2200 sensors are ICP voltage mode sensors that convert
pressure input to a clean, high resolution output which is virtually
insensitive to cable length. Five ranges and sensitivities are available.
See specifications on page 17.

NNeeww SSeerriieess 111133AA3300 ICP mini-gauges with Invar housing and 
diaphragm for reduced thermal transient sensitivity are recommended 
for most shock and blast wave measurements. See specifications on
page 17.

High Frequency Shock Wave/Blast/ExplosionHigh Frequency Shock Wave/Blast/Explosion

MMooddeellss 110022AA,, AA0033,,
AA0044,, AA0066,, AA1155

SSeerriieess 111133

MMooddeell 110022AA1122
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High Frequency Shock Wave/Blast/ExplosionHigh Frequency Shock Wave/Blast/Explosion

HHIIGGHH FFRREEQQUUEENNCCYY,, AACCCCEELLEERRAATTIIOONN-CCOOMMPPEENNSSAATTEEDD QQUUAARRTTZZ
PPRREESSSSUURREE PPRROOBBEESS
SSeerriieess 110099BB,, 111199AA aanndd 111199AA1100
Designed for high-pressure, high-frequency response 
applications, such as shock wave, blast, explosion, detonation, and
ballistics. The sensors feature an acceleration-compensated quartz
element, high resonant frequency, and a rugged ceramic-coated 
integral diaphragm. 
NNeeww MMooddeellss 111199AA1111 aanndd 111199AA1122 are charge mode sensors designed
for pressure measurements up to 80 000 and 120 000 psi. They feature
a floating clamp nut that reduces strain sensitivity on the sensor body
due to mounting torque. See specifications on page 20.
NNeeww MMooddeellss 110099BB1111 aanndd 110099BB1122 have integral electronics and are
designed for 80 000 and 100 000 psi measurements, respectively. 
They feature a floating clamp nut mount which creates less strain on the
body if the sensor is not installed in a precision mounting port. These
sensors contain shock protected electronics for applications where the
sensor may see high shock. See specifications on page 19.
MMooddeellss 111199AA aanndd 111199AA0022 are charge mode sensors for use in harsh 
or high temperature environments, with integral mounting threads. They
have dynamic ranges of 80 000 and 120 000 psi, respectively. See
specifications on page 20.

TTIIMMEE OOFF AARRRRIIVVAALL,, IICCPP®® MMIICCRROO-PPRREESSSSUURREE SSEENNSSOORRSS 
SSeerriieess 113322AA3300 
High-Sensitivity Micro-Pressure Sensors are well suited for short
wavelength acoustic and shock wave measurements associated with
high-frequency projectile detection systems. Incorporating a 1mm
diameter sensing element and integral microelectronics in a 3mm
housing, these sensors have very high sensitivity and microsecond
response capable of measuring the bow and stern wave from a passing
projectile. An internal 8 kHz high-pass filter eliminates low-frequency
inputs. Series 132 Microsensors are available in five different physical
configurations to accommodate a wide range of application
requirements. See page 21 for specifications.

SSeerriieess 113322AA3300 Microsensors all have a sensitivity of 100 mV/psi and
come in a variety of external configurations to suit your specific
application.

TTyyppiiccaall 113322 MMiiccrroosseennssoorr
((PPhhoottoo iiss ttwwoo ttiimmeess aaccttuuaall ssiizzee))

MMooddeellss 111199AA aanndd 111199AA0022

NNeeww!!
MMooddeellss 110099BB1111 aanndd BB1122

NNeeww!!
MMooddeellss 111199AA1111 aanndd 111199AA1122

TTyyppiiccaall MMiiccrroosseennssoorr IInncciiddeenntt PPrreessssuurree RReeccoorrdd ffrroomm 22"" II..DD.. SShhoocckk TTuubbee

-524.2 uS               269.4 uS                 1.063 mS               1.856 mS               2.650 mS

699.0 mV

599.0 mV

499.0 mV

399.0 mV

299.0 mV

199.0 mV

99.00 mV

-1.000 mV

-101.- mV

Velocity Data from PCB 2" ID Shock Tube
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TTOOUURRMMAALLIINNEE PPRREESSSSUURREE BBAARR
SSeerriieess 113344 aanndd 113344AA2200
This unique non-resonant sensor is designed for instantaneous, reflected
(face-on) shock wave pressure measurements. A shock wave pressure
impacting the tourmaline crystal element dissipates in the special silver
bar to which it is bonded without reflecting or “ringing” back through 
the crystal structure. The sensor has a 0.2-microsecond rise time. Since
the sensor diaphragm end is coated with a conductive silver epoxy, the
sensor should not be used in water or chemical environments. See
specifications on page 22.

SSeerriieess 113344 sensors are charge output versions of the tourmaline 
pressure bar and are available in 10k and 20k psi ranges.  These
sensors can be ordered with in-line amplifiers (see below) or used with 
a conventional laboratory type charge amplifier.

The 113344AA2200 SSeerriieess consists of a 134 style sensor in series with a 402
style in-line amplifier to provide a convenient voltage output.

IICCPP®® FFRREEEE-FFIIEELLDD BBLLAASSTT PPRREESSSSUURREE ““PPEENNCCIILL”” PPRROOBBEE 
SSeerriieess 113377
“Pencil” Probes were originally developed at Aberdeen Proving Ground
for measuring blast effects on structures and humans. Although early
Models 137A, 137A11 and 137A12 were structured with ceramic
elements, the new Series 137A20 incorporates acceleration-
compensated quartz elements and integral microelectronics for long
cable driving, improved stability and low thermal sensitivity. See page 23
for a typical long-cable, field-blast measurement system.

SSeerriieess 113377AA2200 ICP pencil probes are available in three models with
ranges of 50, 500, and 1000 psi. See specifications on page 23.

IICCPP®® TTOOUURRMMAALLIINNEE UUNNDDEERRWWAATTEERR BBLLAASSTT SSEENNSSOORR
SSeerriieess 113388
Series 138 Sensors measure shock wave pressures associated with
underwater explosion testing. The sensors are structured with a 
volumetrically sensitive tourmaline crystal, suspended and sealed in an
insulating, oil-filled vinyl tube. They have integral microelectronics. 
These underwater shock wave sensors provide a clean, non-resonant
high-voltage output through long cables in adverse underwater
environments. They can be supplied with a sealed cable of appropriate
length, ready to operate. Two physical configurations are available. See
specifications on page 24.

MMooddeellss 113388AA0011,, AA0055,, AA1100,, AA2255 aanndd AA5500 are 7.6 inches in length 
and contain a weight attachment hole to suspend the sensor in water at
a given depth.

MMooddeellss 113388AA0022,, AA0066,, AA1111,, AA2266 aanndd AA5511 are 4.2 inches long. They
can be taped to a structure or used in restricted locations.

SSeerriieess 113344

SSeerriieess 113377AA2200
((PPhhoottoo iiss 11//1100 aaccttuuaall ssiizzee))

High Frequency Shock Wave/Blast/ExplosionHigh Frequency Shock Wave/Blast/Explosion
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6. Discharge Time Constant (DTC) relates low-frequency to signal lost during transient events at room temperature. 
See technical section on page 78.

7. Special diaphragm or case material available.
8. Diaphragms of all sensors are welded or integral. Hermetic option specifies a fused-glass electrical connector and 

welded joints.
9. Unless otherwise designated, sensitivities are ± 15%.

PPRREESSSSUURREE AANNDD FFOORRCCEE SSEENNSSOORR DDIIVVIISSIIOONN TTOOLLLL FFRREEEE:: 888888-668844-00001111

NOTES:
1. For recess mount,  Model 065A05 seal sleeve is available.
2. Measures dynamic pressures from full vacuum to rated maximum.
3. ≥+24 VDC supply required for 10V output. If optional calibration to 10V range is required, linearity specs may 

change.
4. % FS any calibrated range; zero-based best straight line.
5. Suppressed resonance.

ICP ®High Frequency-General Purpose
With integral electronics

ICP ®High Frequency-General Purpose
With integral electronics

Model 102A12
Ground Isolated

Models 102A, A03, A04, A06, A15
Ground Isolated

Models 113A21, A22, A23, A24, A26
NEW all Invar Models 113A31, A32, A33, A34, A36

Dynamic Range (2) psi 0.05 to 200 0.1 to 500 0.2 to 1000 1 to 5000 2 to 10 000
102A12, A15 102A06 102A04 102A 102A03

MODEL NUMBERS 113A21 113A26 113A24 113A22 113A23
113A31 113A36  113A34 113A32 113A33

Sensitivity (9) mV/psi 25 10 ± .5 5 ± .25 1 ± .05 0.5  ± .03
Resolution psi  0.003 0.01 0.02 0.1 0.2
Range (for 5V output) psi 200 500 1000 5000 10 000
Range (for 10V output) (3) psi 400 1000 2000 10 000 20 000
Maximum Pressure psi 1000 15 000 20 000
Linearity (4) %FS ≤ 1
Resonant Frequency (5) kHz ≥ 500
Rise Time µs ≤ 1
Discharge Time Constant (6) sec ≥ 1 ≥ 50 ≥ 100 ≥ 500 ≥ 1 000
Low Frequency (-5%) (6) Hz 0.5 0.01 0.005 0.001 0.0005
Shock (max) g pk 20 000
Acceleration Sensitivity psi/g 0.002
Temperature Range °F -100 to +275
Temperature Coefficient %/°F ≤ 0.03
Flash Temperature °F 3000
Polarity (positive pressure) positive
Output Impedance ohm ≤ 100
Output Bias +volts 8 to 14
Power Required: Voltage +VDC 20 to 30

Constant Current mA 2 to 20
Ground Isolation model 102A12, A15 102A06 102A04 102A 102A03
Sensing Element material quartz
Case (7) material 17-4PH (113A30 series : Invar)
Diaphragm (8) material Invar
Connector (8) type 10-32 coaxial
Sealing (8) type epoxy
Hermetic Seal (8) prefix H
Stainless Steel Diaphragm prefix S (for series 113A20 only)
Emralon Gnd. Isolation Coating prefix E (for series 113 only)
Negative Polarity prefix N
Momentum Trap prefix T
Water-resistant Cable prefix W (specify length)

Optional o-ring isolation mounting adaptor is available for blast applications; see page 59.

Mounting
Adaptors on
Page 58

1717

Dimensions shown
in inches except

where noted.
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High Frequency-General Purpose
Charge mode

High Frequency-General Purpose
Charge mode

Models 113A, A02 and A03

Dynamic Range (8) psi 0.01 to 100 0.1 to 3000 1 to 15 000 
MODEL NUMBERS 113A02 113A 113A03 
Sensitivity (7) -pC/psi 0.35 
Resolution (2) psi 0.01 
Maximum Pressure psi 1000 10 000 20 000 
Linearity (3) %FS ≤ 1 ≤ 2
Resonant Frequency (5) kHz ≥ 500
Rise Time µs ≤ 1
Shock (max) g pk 20 000
Acceleration Sensitivity psi/g  0.002 
Temperature Range °F -400 to +400
Temprature Coefficient %/°F ≤ 0.03
Flash Temperature °F 3000
Polarity (positive pressure) (6) negative
Capacitance pF 12 
Insulation Resistance at 70°F ohm ≥ 1012

Sensing Element material quartz
Case (4) material 17-4PH 
Diaphragm (4) material Invar
Connector type 10-32 coaxial
Sealing type epoxy
Hermetic Seal prefix H
Stainless Steel Diaphragm prefix S

Emralon Gnd Isolation Coating prefix E
Positive Polarity prefix P

NOTES:
1.  For recess mount, Model 065A05 seal sleeve is available.
2.  Resolution determined by system noise and cable length.
3.  % FS of any calibration range; zero-based best straight line.
4.  Special case and diaphragm material available.

5.  Suppressed resonance.
6.  Charge amplifier inverts the signal.
7.  Unless otherwise designated, sensitivities are ±15%.
8.  Measures dynamic pressures from full vacuum to rated maximum. 

Mounting
Adaptors on
Page 58

Dimensions shown in inches except where noted.
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Dynamic Range (1) psi  20 to 80 000 20 to 100 000

MODEL NUMBERS 109B11  109B12 

Sensitivity (3) mV/psi  0.07

Resolution  psi 2 

Range psi 80 000 (6V) 100 000 (7V)

Maximum Pressure psi 125 000

Linearity (2) %FS  ≤ 2

Suppressed Resonant  kHz ≥ 400

Rise Time µs ≤ 1

Discharge Time Constant (4) sec ≥ 2000

Low Frequency (-5%) (5) Hz 0.0003

Shock (max) g pk 80 000

Acceleration Sensitivity psi/g  0.004

Temperature Range °F -100 to +275

Temperature Coefficient %/°F ≤ 0.03

Flash Temperature °F 3000

Polarity (positive pressure) positive

Output Impedance ohm ≤ 100

Output Bias +volts 8 to 14

Power Required: Voltage +VDC 20 to 30

Constant Current mA 2 to 20 

Sensing Element material quartz

Case material st stl

Diaphragm (integral) material stainless steel ceramic coated

Connector type 10-32 coaxial

Sealing type epoxy

Water-resistant Cable prefix W (specify length)

NOTES:
1. Measures dynamic pressures from full vacuum to rated maximum.
2. % FS of any calibration range; zero-based best straight line. 
3. Unless otherwise designated, sensitivities are ±15%.

ICP ®High Frequency-High Pressure
With integral electronics

ICP ®High Frequency-High Pressure
With integral electronics

AM
PL

IT
UD

E
PH

YS
IC

AL
OP

T
EL

EC
TR

IC
AL

EN
VI

RO
NM

EN
TA

L
FR

EQ
 R

ES
P

4. Discharge Time Constant (DTC) relates low-frequency to signal lost during transient 
events at room temperature. See technical section on page 78.

5. For special system requirements to achieve low-frequency response, contact factory.

Models 109B11 and 109B12

1919

Dimensions shown in inches except where noted.Dimensions shown in inches except where noted.
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High Frequency-High Pressure
Charge mode

High Frequency-High Pressure
Charge mode

Dynamic Range (1) psi 10 to 80 000 20 to 120 000

MODEL NUMBERS 119A 119A11 119A02 119A12

Sensitivity (5) -pC/psi 0.25

Resolution (2) psi 1 2

Range psi 80 000 120 000

Maximum Pressure psi 100 000 125 000

Linearity (3) %FS ≤ 2

Resonant Frequency kHz ≥ 400

Rise Time µs ≤ 1

Shock (max) g pk 80 000 

Acceleration Sensitivity psi/g 0.004

Temperature Range °F -400 to +400

Temperature Coefficient %/°F ≤ 0.03

Flash Temperature °F 4000

Polarity (positive pressure) negative

Capacitance pF 20

Insulation Resistance at 70°F ohm ≥ 1012

Sensing Element material quartz

Case material stainless steel

Diaphragm (integral) (4) material stainless steel ceramic coated

Connector type 10-32 coaxial

Sealing type epoxy

Positive Polarity prefix P

Water-resistant Cable prefix W (specify length)
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NOTES:
1. Measures dynamic pressures from full vacuum to rated maximum. 
2. Resolution determined by system noise and cable length.
3. % FS of any calibration range; zero-based best straight line.
4. Diaphragm integral with housing and is ceramic coated.
5. Unless otherwise designated, sensitivities are ±15%.

Models 119A11 and 119A12
NEW High Shock Models

Models 119A and 119A02

Dimensions shown in inches except where noted.
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Dynamic Range (1) psi 0.05 to 50 

MODEL NUMBERS 132A31 132A32 132A35 132A36 132A37 (5)

Sensitivity (4) mV/psi 130 to 180 

Resolution psi 0.001 

Range (for 5V output) psi 50 

Maximum Pressure (6) psi 800 

Resonant Frequency MHz ≥ 1

Rise Time (reflected) µs ≤ 0.5 

Rise Time (incident, in air) (7) µs ≤ 3 

Discharge Time Constant (8) µs ≥ 45

Low Frequency (-5%) (8) kHz 11

Temperature Range °F 0 to +175

Polarity (positive pressure) positive

Output Impedance ohm ≤ 100

Output Bias +volts 8 to 14

Power Required: Voltage +VDC 20 to 30

Constant Current mA 2 to 20

Sensing Element material ceramic

Case material stainless steel

Sensing Surface (coating) material conductive epoxy

Connector type pigtail (2) 10-32 plug (3) pigtail (2) 10-32 jack pigtail (2) 

Sealing type epoxy
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ICP ® Time of Arrival Microsensor
With integral electronics

ICP ® Time of Arrival Microsensor
With integral electronics

NOTES:
1. Measures dynamic pressures from full vacuum to rated maximum. 
2. 10-32 solder connector supplied.
3. On end of attached cable.
4. Unless otherwise designated, sensitivities are ±15%.
5. Adaptor installs with press fit and should not be used at pressures greater than 20 psi

unless properly supported from back side to prevent sensor from being blown out at
higher pressures.

Models 132A31

Models 132A32

Models 132A35

Models 132A36

Models 132A37

NOTE: 
Diameter of the ceramic sensing element in all models is 0.03 inches.

6. Maximum pressure applies to listed models only with clamp nut.
7. Mach I
8. Discharge Time Constant (DTC) relates low-frequency to signal lost during transient 

events at room temperature. See technical section on page 78.

Dimensions shown in inches except where noted.Dimensions shown in inches except where noted.
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Tourmaline Pressure BarTourmaline Pressure Bar

Dynamic Range (1) psi 1000 5000 10 000 20 000

MODEL NUMBERS 134A24 (5) 134A22 (5) 134A23 (5) 134A27 (5)

Tourmaline Pressure Bar Model Number 134A

In-Line Voltage Amplifier Model Number 402A 402A02 402A16 402A17

Sensitivity (3) mV/psi 5 1 0.5  0.25

Range (for 5V output) psi 1000 5000 10 000  20 000

Maximum Pressure psi 15 000 20 000

Discharge Time Constant (4) sec ≥ 2 ≥ 0.2 ≥ 1 ≥ 0.5

Output Impedance ohm ≤ 100

Output Bias +volts 8 to 14

Power Required: Voltage +VDC 20 to 30

Constant Current mA 2 to 20
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CCoouupplleedd ttoo 440022 SSttyyllee IICCPP®® IInn-LLiinnee VVoollttaaggee AAmmpplliiffiieerr ((IIlllluussttrraatteedd AAbboovvee))

NOTES:
1. Calibrated as a system for voltage sensitivity.
2. % FS of any calibration range; zero-based best straight line.
3. Unless otherwise designated, sensitivities are ±15%.
4. Discharge Time Constant (DTC) relates low-frequency to signal lost during transient 

events at room temperature. See technical section on page 78.

Models 134A and 134A02 Series 134A20

5. All specifications not listed in this table can be found in the table above for the 134A 
and 134A02.

NOTE:
Refer to test data plots on page v.

Dynamic Range (1) psi to 10 000 to 20 000

MODEL NUMBERS 134A 134A02

Sensitivity (3) pC/psi 0.125 

Resolution (2) psi 1

Maximum Pressure psi 15 000 40 000

Linearity (2) (4) %FS ≤ 2

Resonant Frequency kHz 1500

Rise Time (reflected) µs ≤ 0.2

Temperature Range °F +32 to +120

Flash Temperature °F 5 000

Polarity (positive pressure) positive

Insulation Resistance at 70°F > ohm ≥ 1010

Capacitance pF 10

Sensing Surface material tourmaline

Case material 303 stainless steel

Sensing Surface material conductive epoxy with ablative tape

Connector type 10-32

Dimensions shown in inches except where noted.



Dynamic Range (1) psi 0.05 to 50 0.1 to 500 1 to 1000

MODEL NUMBERS 137A23 137A22 137A21

Sensitivity (5) mV/psi 100 10 1

Resolution psi 0.005 0.01 0.1

Range (for 5V output) psi 50 500 1000 (1V) 

Range (for 10V output) (2) psi 100 1000 5000 (5V)

Maximum Pressure psi 1000 5000

Linearity (3) %FS ≤ 1

Resonant Frequency kHz ≥ 500

Rise Time (incident) µs ≤ 4

Discharge Time Constant (4) sec ≥ 0.2

Temperature Range °F -100 to +275

Temperature Coefficient %/°F ≤ 0.03

Polarity (positive pressure) positive

Output Impedance ohm ≤ 100

Output Bias +volts 8 to 18 8 to 14

Power Required: Voltage +VDC 20 to 30

Constant Current mA 2 to 20

Sensing Element material quartz

Probe Case material aluminum alloy

Diaphragm (sensing element) material Invar

Connector type BNC jack

Sealing type epoxy

Water-resistant Cable prefix W (specify length)

PPRREESSSSUURREE AANNDD FFOORRCCEE SSEENNSSOORR DDIIVVIISSIIOONN TTOOLLLL FFRREEEE:: 888888-668844-00001111

ICP ® Free Field Blast Pencil Probe-
With integral electronics

ICP ® Free Field Blast Pencil Probe-
With integral electronics

NOTES:
1. Measures dynamic pressures from full vacuum to rated maximum.
2. ≥+24 VDC supply required for 10V output. If optional calibration to 10V range is 

required, linearity spec may change.
3. % FS any calibrated range; zero-based best straight line.
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Series 137A20 Blast Probe
READOUT
(not supplied)

Single or Multichannel
Constant Current Power
Series 482,583 or 584

Long RG-62U Coaxial 13.5 pF/ft Recommended or RG-58U

Mount

Typical Field Blast Installation

Models 137A21, A22 and A23
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4. Discharge Time Constant (DTC) relates low-frequency to signal lost during transient 
events at room temperature. See technical section on page 78.

5. Unless otherwise designated, sensitivities are ±15%.

Typical Free Field
Blast Record from 137
Series Blast Probe.

OP
T

Time (ms)

BNC Jack
Connector

Single or Multichannel
Constant Current Power
Series 482, 583 or 584

2323

Dimensions shown in inches except where noted.
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Dynamic Range (1) psi  1 000 5 000 10 000 25 000 50 000
MODEL NUMBERS long 138A01 138A05 138A10 138A25 138A50

short 138A02 138A06 138A11 138A26 138A51
Sensitivity (5) mV/psi 5 1 0.5 0.2 0.1
Resolution  psi 0.02 0.1 0.2 0.5 1
Range (for 5V output) psi 1000 5000 10 000 25 000 50 000
Range (for 10V output) (2) psi 2000 10 000 20 000 50 000 n/a
Maximum Pressure psi 50 000
Linearity (3) %FS ≤ 2
Resonant Frequency MHz ≥ 1
Rise Time (in water) µs ≤ 1.5
Discharge Time Constant (4) s ≥ 0.2
Low Frequency (-5%) (4) Hz 2.5
Shock (max) g pk 20 000
Temperature Range °F 0 to 100
Polarity (positive pressure) positive
Output Impedance ohm ≤ 100
Output Bias +volts 8 to 14
Power Required: Voltage +VDC 20 to 30

Constant Current mA 2 to 4

Sensing Element material tourmaline

Connector/Amplifier Housing material stainless steel

Body Housing material Tygon tube, nylon tie, Delrin® plug (where applicable) 
Connector type 10-32 coaxial
Sealing (connector/amplifier) type welded/hermetic
Water-resistant Cable prefix W (specify length)
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ICP® Tourmaline Underwater Blast Sensor
With integral electronics

ICP® Tourmaline Underwater Blast Sensor
With integral electronics

NOTES:
1. Measures dynamic pressures from full vacuum to rated maximum.
2. ≥+24 VDC supply required for 10V output. If optional calibration to 10V range is 

reqiured, linearity spec may change.
3. % FS of any calibrated range; zero-based best straight line.

Models 138A01, A05, A10, A25, A50
Standard Length

Models 138A02, A06, A11, A26, A51
Short Length

4. Discharge Time Constant (DTC) relates low-frequency to signal lost during transient 
events at room temperature. See technical section on page 78.

5. Unless otherwise designated, sensitivities are ±15%.
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Typical Underwater Blast Record
from a 138 Type Sensor
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Dimensions shown in inches except where noted.
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Ammunition and gun 
testing

Explosives testing

Closed bombs

Recoil mechanisms

Ultra high-frequency 
detonation

Over 20 years ago, PCB worked with members of the
Sporting Arms and Ammunition Manufacturers’ Institute
(SAAMI) to develop a durable ballistic pressure sensor
suitable for implementation into a standardized test 
method for rapid-fire production testing of ammunition.
Out of this cooperative effort, the highly successful PCB
series patented 117B Conformal Ballistic Sensor was
developed. In this tradition, PCB offers a complete line of
sensors for conformal and case mouth measurements.
The 117 Series conformal sensor measures true gun
chamber pressure directly through an unmodified shell
case.  Since the sensor diaphragm is machined to conform
flush with the specific chamber diameter, the measurement
process is not altered or changed in any way.  There are 
no cartridges to be drilled or troublesome gas passages to
be cleaned when using the conformal method.  Conformal
sensors have proven to be rugged, stable instruments,
lasting hundreds of thousands of rounds.  Since the same
sensor may outlast the life of many barrels, it is possible to
start and finish ammunition batch qualification testing
without experiencing sensor failure during the test.
Our 118 Series with a ceramic coated integral diaphragm
has been upgraded with an even more stable, linear
sensing element. This series features a floating clamp nut
that reduces strain sensitivity on the sensor body due to
mounting torque. The 119 Series is an acceleration
compensated version of the 118 Series. The 108 and 109
Series are upgraded ICP® versions of the 118 and 119’s.
The integral electronics in the 109 Series are shock
protected, for use in high shock applications.
PCB introduces the new high performance 165 Series
which features an improved design for more stable, 
reliable measurements. Our new 165 Series was designed
to retrofit popular existing mounting port styles. The new
series contains a variety of models for different pressure
ranges, mounting and sealing requirements.
PCB also offers a high pressure static calibrator Model
905C and a high pressure dynamic calibrator Model
913A10. Side-by-side dynamic/static comparison
calibration services are offered for PCB’s and competitors’
ballistic sensors.

Ballistic
Pressure Sensors

Ballistic
Pressure Sensors



Interchangeable Quartz Ballistic Sensors
Charge mode

Interchangeable Quartz Ballistic Sensors
Charge mode
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NNEEWW!! IInntteerrcchhaannggeeaabbllee NNAATTOO MM1100 xx 11..00 MMoouunntt
SSeerriieess 116655

Retrofits common mounting ports for drilled cartridge and
case mouth installations in small and large-caliber
weapons. The improved design incorporates a more 
stable structure with diaphragm end seal for better
accuracy, reliability, and lower thermal response. The
captivated floating clamp nut reduces strain sensitivity and
simplifies sensor installation. Detailed installation 
drawings are available for all of these models. See
specifications on page 30.

TThhee MM116655AA0011 Ballistic Sensor has been extensively tested
and evaluated by both static and dynamic methods. M10
mounting thread and end seal design retrofits common
ports. It has been test-fired for hundreds of rounds to 60
000 and 90 000 psi in a .308 caliber proof barrel. 
Before shipment, each sensor goes through a factory
stabilization process involving static and dynamic cycling
to 100K psi and is fired 20 rounds (minimum) in our .308
caliber test barrel. 

MMooddeell 116655AA0022 Ballistic Pressure Sensor is designed for
case mouth shot shell applications to 20 000 psi. It
supersedes the earlier PCB Model 167A. This model has
an improved structure for better stability and dynamic-to-
static response correlation. Sensitivity is stabilized by
pressure cycling to 70 000 psi.

MMooddeell MM116655AA0033 Ballistic Pressure Sensor has a shoulder
or end-seal mount and is designed for ballistic pressures
of up to 80 000 psi. It features a thermal shield for
extremely low thermal shock sensitivity. Two mounting
methods are available: shoulder seal for flush mount, or
end sealing, using the thermal shield. Both seals are
supplied with each sensor.

TThhee 116655AA0055 Ballistic Sensor is manufactured to retrofit
weapons which have the conical end seal mounting port.
The 165A05 incorporates a specially designed integral
diaphragm that reduces thermal output due to transient
temperature effects. Because mounting forces are
concentrated near the diaphragm, conical end seal
sensors require closely controlled mounting torque.

MMooddeell 116655AA0022

MMooddeell MM116655AA0033

MMooddeell MM116655AA0011

MMooddeell 116655AA0055
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CCHHAARRGGEE MMOODDEE QQUUAARRTTZZ BBAALLLLIISSTTIICC SSEENNSSOORRSS
SSeerriieess 111188//111199
Charge Mode Pressure Sensors are well suited for high-pressure
ballistics, detonation, and explosive research and test applications.

These sensors incorporate stable quartz-sensing elements, a durable-
machined ceramic-coated integral diaphragm and floating clamp nut.
They retrofit previous Model 118A (3/8-24 and M10) shoulder-seal
designs for drilled cartridge and case mouth installations in small and
large-caliber weapons. The new design incorporates a more stable
structure for improved accuracy, reliability, and lower thermal transient
response. See specifications on page 31.

Add prefix “M” to the sensor model number to specify M10 x 1.0 metric
mounting (e.g., M109B11).
MMooddeellss 111188BB1111 aanndd 111188BB1133 sensors have been redesigned for
improved stability, accuracy, reliability, and lower thermal transient
response. Each sensor is factory stabilized by static and dynamic high-
pressure cycling and actual test firing in a .223 caliber test barrel. They
are available in ranges of 80 000 and 125 000 psi, respectively.
MMooddeellss 111199AA1111 aanndd 111199AA1122 are unique, acceleration-compensated,
high resolution ballistic sensors designed for high-pressure, high-energy
ballistics, detonation, and explosive applications under high-shock
conditions, such as those that might be encountered in howitzer and
liquid-propellant weapons. Two dynamic ranges of 80 000 and 
125 000 psi are available.

IICCPP®® BBAALLLLIISSTTIICC SSEENNSSOORRSS 
SSeerriieess 110088//110099
PCB offers a complete line of high pressure ballistic sensors with integral
electronics. They operate from a PCB constant-current signal conditioner
and provide a high-voltage, low-impedance output. ICP sensors are well
suited for applications involving long cables and operation in dirty
factory or field environments.

These new sensors incorporate a captivated floating clamp nut and a 
more stable structure for improved accuracy, reliability, and lower thermal
transient sensitivity. They are structured with quartz sensing elements, 
built-in microelectronics, and an integral machined ceramic-coated
diaphragm for greater durability, overrange capability, higher-frequency
response, and improved linearity. See specifications on page 32.

Add prefix “M” to the sensor model number to specify M10 x 1.0 metric
mounting (e.g., M109B11).
MMooddeellss 110088BB1111 aanndd 110088BB1133 are ICP integral electronic
versions of the charge Models 118B11 and 118B13. They are suitable
for routine ammunition, explosive, and reactive measurements.
MMooddeellss 110099BB1111 aanndd 110099BB1122 are acceleration-compensated ICP
sensors for high-energy, high-frequency applications, such as
detonation, closed bomb combustion, and explosive blast measurements
under extreme shock conditions.

IImmpprroovveedd!!
MMooddeellss 111188BB1111,, BB1133 
aanndd 111199AA1111,, AA1122

NNeeww!! 
MMooddeellss 110088BB1111 aanndd 110088BB1133

Ballistic
ICP® and charge mode

Ballistic
ICP® and charge mode

NNeeww!! 
MMooddeellss 110099BB1111 aanndd 110099BB1122

2727
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CCOONNFFOORRMMAALL BBAALLLLIISSTTIICC SSEENNSSOORRSS
SSeerriieess 111177BB
Conformal ballistic sensors measure true gun chamber pressure directly
through the cartridge case. The diaphragm of the conformal sensor is
contoured to match a specific chamber diameter. An alignment guide and
spacers help the user to install the sensor flush with the gun chamber walls.

The conformal ballistic sensor, when correctly installed, has a proven life
expectancy of hundreds of thousands of rounds, outlasting many test
barrels. Rapid-fire testing is possible since there are no cartridges to drill
and align, no diaphragm ablatives to apply, and no gas passages to
clean. The conformal sensor does not affect operation of the test barrel,
nor change the measurement process.

Developed in cooperation with members of SAAMI to provide an 
accurate rapid-fire electronic production test method to replace the
mechanical “copper crusher,” the conformal sensor has experienced 20
years of proven performance.

Conformal calibration through an unfired, unmodified empty cartridge
shell case with PCB Series 090B Calibration Adaptor accounts for the
effects of the cartridge case. Output from the conformal sensor is
compatible with any charge amplifier. The PCB Model 400A20 Digital
Peak Holding System with simplified single-range charge amplifier and
auto-reset peak meter facilitates rapid-fire testing of production
ammunition. See page 72 for more information on PCB Model 400A20
Digital Peak Holding System.

The two machined flats near the connector end, an alignment guide,
and a captive retaining nut facilitate installation. The nut automatically
extracts the sensor when it is unscrewed. Series 090B Calibration
Adaptor permits static calibration of the Model 117B Sensor, with
pressures to be applied to the empty cartridge case. Spacer set is
supplied to facilitate flush installation of the sensor. See specifications on page 29.

• Allows rapid-fire testing
• No drilled cases or recessed 

passages
• Cost effective

• Proven long life
• Outlasts life of many barrels
• SAAMI-approved test method

Conformal vs. Standard Case Mouth Installation

Typical Conformal Calibration Adaptor System Typical Conformal Sensor Installation

Conformal Ballistics
Charge mode

Conformal Ballistics
Charge mode

U.S. and Foreign Patents

SSHHOOTTSSHHEELLLL PPRREESSSSUURREE SSEENNSSOORR
MMooddeell 116677AA1111
For production testing of shotshell ammunition per SAAMI
recommendations, this upgraded sensor measures
chamber pressure through the case wall of an unmodified 

cartridge. The floating clamp nut design reduces torque
sensitivity. The thermal sensitivity is minimized due to
welded diaphragm design. 
See specifications 
on page 29.
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Conformal Ballistics
Charge mode

Conformal Ballistics
Charge mode

Dynamic Range psi 60 000  (3) 35 000 (3) 15 000

Model 117B (4) Model 167A11

MODEL NUMBERS Riffle and Handgun Calibers Shotshell

Drawing A [.248 dia] Drawing B [.194 dia] Drawing C

Sensitivity (2) - pC/psi 0.1 0.2

Resolution psi 0.04 0.02

Maximum Pressure psi 80 000 40 000 70 000

Linearity (1) %FS ≤ 2 ≤ 1

Resonant Frequency kHz ≥ 300 ≥ 250

Rise Time µs ≤ 2

Capacitance pF 5

Insulation Resistance at 70°F ohm ≥ 1012

Shock (max) g pk 20 000 5000 20 000

Acceleration Sensitivity psi/g ≤ 0.02 ≤ 0.01

Temperature Range °F -100 to +400 -50 to +325

Temperature Coefficient %/°F ≤ 0.03

Flash Temperature °F 3000 

Sensing Element material quartz

Case/Diaphragm (integral) material 17-4 C-300/17-7

Connector type 10-32 coaxial

Sealing (connector insulators) type epoxy

Mounting Thread inch 3/8-24 5/16-24 3/8-24

Diaphragm Diameter inch 0.248 0.194 0.248

Drawing A:
Models 117B01 to B65 and 117B101 and 

up (>.350 dia. diaphragm curvature)

Drawing B:
Models 117B66 to 117B100

(<.350 dia. diaphragm curvature)

Drawing C: 
Model 167A11 Shot Shell Sensor
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Notes:
Series 117 Conformal Sensor diaphragms are machine-contoured to match specific gun
chamber calibers. Each caliber has its own specific model number. Contact PCB.
DO NOT machine mounting ports without a detailed Installation Drawing for the specific
caliber location.

NOTES:
1. % FS of any calibration range; zero-based best straight line.
2. Unless otherwise designated, sensitivities are ±15%.
3. Calibration data supplied starting at 10 000 psi.
4. Contact PCB for model number to match specific caliber.

Side View for 117’s

Dimensions shown in inches except where noted.
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Dynamic Range (1) psi (MPa) 70 000 (483) 15 000 (103) 70 000 (483)

MODEL NUMBERS M165A01 165A05 165A02  M165A03

Sensitivity (3) (4) -pC/psi (-pC/MPa) 0.135 (19.6) 0.2 (29)

Resolution psi 0.01 0.02

Maximum Pressure psi (MPa) 80 000 (552) 70 000 (483) 80 000 (552)

Linearity (2) % FS ≤ 2.0 ≤ 1.0 ≤ 2.0

Resonant Frequency kHz ≥ 250 

Rise Time µs ≤ 2.0

Capacitance pF 5 

Insulation Resistance at 70°F ohm ≥ 1012

Acceleration Sensitivity psi/g ≤ 0.02 ≤ 0.01

Operating Temperature Range °F (°C) -100 to +400 (-73 to +204) -50 to +325 (-46 to +163)

Temp Coefficient of Sensitivity %/°F (%/°C) ≤ 0.03 (0.054)

Maximum Shock g pk (m/s2 pk) 20 000 (196 200)

Weight oz (grams) 0.4 (11) 0.52 (15) 0.7 (19)

Mounting Thread size M10 x 1.0 3/8 - 24 M10 x 1.0 

Connector type 10-32 Coaxial TNC

Metric Mounting prefix n/a M n/a 

English Mounting model 165A01 n/a

AM
PL

IT
UD

E
PH

YS
IC

AL
OP

T
EN

VI
RO

NM
EN

TA
L

EL
EC

FR
EQ

RE
SP

NOTES
1. Measures dynamic pressures from full vacuum to rated maximum.
2. % FS of any calibration range; zero-based best straight line.

3. Charge amplifier inverts the signal.
4. Unless otherwise designated, sensitivities are ±15%.

Model M165A01

Model 165A02 Model M165A03

Model 165A05

Interchangeable Ballistic Quartz Sensors
Charge mode

Interchangeable Ballistic Quartz Sensors
Charge mode

M165A03 Flush Mount

M165A03 End Seal Mount

Dimensions shown in inches except where noted.
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Notes:
1. Suppressed resonance.
2.% FS of any calibration range; zero-based straight line.
3. Unless otherwise designated, sensitivities are ±15%.
4. Sensitivity is +25% / -15%

Dynamic Range psi 20 to 80 000 20 to 120 000 20 to 80 000 20 to 120 000

MODEL NUMBERS 118B11 118B13 119A11 119A12

Sensitivy -pC/psi 0.1 (4) 0.25 (3)

Resolution psi 0.02 1 2

Maximum Pressure psi 100 000 125 000 100 000 125 000

Linearity (2) %FS ≤ 2

Resonant Frequency kHz ≥ 250 ≥ 400 (1)

Rise Time µs ≤ 2 ≤ 1 

Capacitance pF 5 20 

Insulation Resistance at 70°F ohm ≥ 1012

Shock (max) g pk 20 000 80 000

Acceleration Sensitivity psi/g 0.01 0.004

Temperature Range °F -400 to +400

Temperature Coefficient %/°F ≤ 0.03

Flash Temperature °F 4000

Sensing Element material quartz

Case/Diaphragm (integral) material C-300

Connector type 10-32 coaxial

Sealing (connector insulators) type epoxy
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Models 118B11 and 118B13
General Purpose Ballistics

Models 119A11 and 119A12
Acceleration-Compensated

➔
Case Mouth Location 

Test Results
.308 Caliber
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Ballistics
Charge mode

Ballistics
Charge mode

Dimensions shown in inches except where noted.
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Typical Case Mouth and Drilled Cartridge Locations

Models 108B11 and 108B13
General Purpose Ballistics

Models 109B11 and 109B12
High Shock Acceleration-Compensated

Notes:
1. Suppressed resonance.
2. Discharge Time Constant (DTC) relates low-frequency to signal lost during transient 

events at room temperature. See technical section on page 78.
3. % FS of ant calibration range; zero-based best straight line.
4. Unless otherwise designated, sensitivities are ±15%.

Dynamic Range psi 20 to 80 000 20 to 100 000 20 to 80 000 20 to 100 000

MODEL NUMBERS 108B11 108B13 109B11 109B12

Sensitivity (4) mV/psi 0.07

Resolution psi 2

Maximum Pressure psi 125 000

Linearity (3) %FS ≤ 2

Resonant Frequency kHz ≥ 250 ≥ 400 (1)

Rise Time µs ≤ 2 ≤ 1

Discharge Time Constant (2) sec ≥ 2000

Low Frequency (-5%) (2) Hz 0.0003

Shock (max) g pk 20 000 80 000

Acceleration Sensitivity psi/g ≤ 0.01 ≤ 0.004

Temperature Range °F -100 to +275

Temperature Coefficient %/°F ≤ 0.03

Flash Temperature  °F 3000

Output Impedance ohm ≤ 100

Output Bias +volts 8 to 14

Power Required: Voltage +VDC 20 to 30

Constant Current mA 2 to 20

Sensing Element material quartz

Case/Diaphragm (integral) material stainless steel

Connector type 10-32 type

Sealing (connector insulators) type epoxy
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ICP ® Ballistics
With integral electronics

ICP ® Ballistics
With integral electronics

3232

Dimensions shown in inches except where noted.
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Combustion

Compression

Knock

Thermodynamic analysis

Peak pressures

PCB manufactures a wide variety of engine combustion
sensors for research applications requiring high 
precision and accuracy to general purpose peak 
pressure and spark plug measurements.

The new 145 Series engine combustion sensors have a
specially designed quartz sensing element to provide 
high sensitivity and low measurement error due to
temperature transients. They are rugged, accurate and
designed to fit into previously machined popular
mounting ports.

The 112 Series of engine combustion sensors are
designed for routine combustion measurements at an
economical price. Many models are offered, to provide 
a variety of measurement and installation options. PCB
can modify standard spark plugs to accommodate 112
type sensors for routine combustion measurements, 
which eliminates the need to machine the cylinder head.
Other models are available for “In-head” installations
including 5/16-24 and 3/8-24 mounting threads.

All models in this section feature an uncooled operating
range of 600°F or higher.

3333

Engine Combustion
Pressure Sensors

Engine Combustion
Pressure Sensors
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QQUUAARRTTZZ EENNGGIINNEE CCOOMMBBUUSSTTIIOONN SSEENNSSOORRSS
SSeerriieess 114455 aanndd 111122BB1100
Used for engine testing under laboratory and test-track conditions, these
sensors feature an acceleration-compensated quartz element that
provides clean, noise-free measurement data.  Special crystals are used
to accommodate operation up to 660°F. The 1 pC/psi output is
compatible with standard commercial charge amplifiers.

Try our new MMooddeell 114455AA0011 for engine research applications where
precision measurements are required. This sensor is designed 
specifically to provide stability under the extreme thermodynamic
conditions encountered during the combustion process. This high
performance precision-engineered sensor utilizes an advanced design
quartz sensing element for thermal stability and operation to 660°F. It 
fits conveniently into existing popular mounting port styles. Ground
isolation is standard.

MMooddeell 114455AA0055 is a high performance sensor for applications where
high knock and harsher environments are present. Designed without the
groove between the heat shield and quartz element to prevent clogging
in applications where richer fuels produce carbon build-up between the
heat shield and element. This version of the Series 145 also fits
interchangeably with the Model 112B13 and other popular mounting
port styles.

MMooddeell 111122BB1100 is designed to be used in conjunction with the Series
65A Spark Plug Adaptor to monitor cylinder pressure in spark ignition
engines, without engine modifications (see page 36). These sensors
incorporate a special flame-resistant baffle for low-thermal transient
sensitivity and minimum base-line distortion. They offer small size, low
vibration noise pickup, high sensitivity and resonant frequency, all at an
economical price.

MMooddeell 111122BB1111 measures pressure in both gasoline and diesel engines.
It has all the features of the 112B10 above, but can be mounted in the
base of the head, which is especially useful for multivalve engines. A
variety of spacer sleeves are supplied with this sensor allowing for
installation at varying depths.

MMooddeell 111122BB1133 retrofits existing ports with a more economical, general
purpose combustion sensor. This model offers the performance,
durability, and economy of the Model112B11, conveniently packaged 
in a 3/8-24 (145 series type) threaded housing.

Engine Combustion 
Charge mode

Engine Combustion 
Charge mode

MMooddeellss 111122BB1100 aanndd 111122BB1111

MMooddeell 111122BB1133

MMooddeell 114455AA0011

MMooddeell 114455AA0055
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NOTES:
1. For recess mount, Model 065A05 seal sleeve is available.
2. Measures dynamic pressures from full vacuum to rated maximum. 
3. % FS of any calibration range; zero-based best straight line.

Engine Combustion
Charge mode 

Engine Combustion
Charge mode 

Model 112B10* Model 112B11** Model 145A01 and145A05(6) Model  112B13

Dynamic Range (1) psi  3000 4000

MODEL NUMBERS  112B10 112B11 112B13 145A01 145A05

For Reaseach Applications

Sensitivity (5) -pC/psi 1 0.9

Resolution (2)  psi 0.01

Maximum Pressure psi 5000 10 000 5000

Linearity (3) %FS  ≤ 2 ≤ 1

Resonant Frequency kHz ≥ 200 ≥ 60              ≥ 90

Rise Time  µs ≤ 3 ≤ 8 ≤ 6

Shock (max) g pk 10 000 5000

Acceleration Sensitivity psi/g 0.002 0.05

Temperature Range °F -100 to +600 -65 to +660

Temperature Coefficient %/°F ≤ 0.03

Flash Temperature °F 4500 3000

Polarity (positive pressure) negative

Capacitance pF 20 8

Insulation Resistance at 70°F ohms ≥ 1012

Sensing Element material quartz

Case material Invar (4) 17-4

Diaphragm material Invar (with flame baffle) (4) 17-4

Connector type 10-32 coaxial

Sealing type welded/hermetic

Ground Isolation prefix n/a standard

Positive Polarity prefix P

Removal Tool model n/a 039A05
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4. Invar minimizes thermal shock error for general purpose use.
5. Unless otherwise designated, sensitivities are ±15%.
6. The external configuration of the 145A05 is the same as the 145A01 (shown)     

except it does not have a groove between the heat shield and the quartz element.

** Model 112B11 can be mounted in walls of varying thickness from .620 to 1.700   
using a series of supplied spacers. Contact PCB for installation drawing.

*Specifically designed for use with the 65A spark plug adaptor. See page 36.

Dimensions shown in inches except where noted.
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114400 KKNNOOCCKK SSEENNSSOORR-CCHHAARRGGEE MMOODDEE
Series 140 Knock Detection Sensors offer a unique approach to
analyzing engine combustion severity of knock. The sensor is designed 
to fit securely in place of a spark plug washer or engine headbolt
washer. In this position, it yields an output voltage that corresponds to
cylinder combustion pressure.

The stable quartz piezoelectric element, packaged in a welded, stainless
steel housing, is mounted in a pre-loaded condition. In applications
where the sensor is mounted in place of a spark plug washer, the pre-
load on the quartz element is released, in proportion to the combustion
pressure, as cylinder combustion occurs. The charge generated by
releasing the pre-load can be converted to a voltage through the use of
an in-line or lab style charge amplifier. The Knock detection sensors are
available for 14mm and 18mm spark plug mount.

IICCPP®® HHEEAADDBBOOLLTT SSEENNSSOORR
PCB’s low impedance headbolt sensors are designed to mount in place
of the large headbolt washer without any rework to the engine head.
These thin load washers are an economical way to help measure
compression and peak pressure as well as pressure rise.

The integration of a quartz piezoelectric sensing element and a
customized housing to replace specific washer sizes, provides a rugged,
reliable tool for engine diagnostic and control applications.

SSPPAARRKK PPLLUUGG AADDAAPPTTOORR 
SSeerriieess 6655AA
A convenient and low-cost method of monitoring or measuring 
normal and abnormal combustion and compression pressures in an
unmodified internal combustion engine. The spark plug adaptor 
features:

• external hollow retaining nut
• accessible passage and port for cleaning ease 
• easy installation and removal of sensor
• most standard spark plugs can be modified to accept a 112  

style sensor
• acceleration-compensated sensor that reduces vibration sensitivity
• compressed air directed to sensor housing via the supplied Teflon®

sleeve to keep sensor within the specified operating range

The spark plug adaptor coupled with a 112 type sensor is sensitive to
pressure but insensitive to vibratory motion and strain. The results are
exceptionally sharp, clean and free of spurious signals which often 
times mask or obscure the actual pressure signal. The passage 
diameter and diaphragm clearance are proportioned to impart near
critical damping, which means nearly nonresonant acoustic behavior in
the tube or probe.

Almost any standard commercial or experimental spark plug can be
modified to accommodate most standard quartz mini-probe style sensor.

Engine Combustion Engine Combustion 

HHeeaaddbboolltt SSeennssoorr
((PPhhoottoo iiss 22//33 aaccttuuaall ssiizzee))

SSeerriieess 6655AA SSppaarrkk
PPlluugg AAddaappttoorr

MMooddeellss 114400AA1144 aanndd 
114400AA1188 KKnnoocckk SSeennssoorr
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Cryogenic

Gas or fluid dynamics

Flow instabilities

Pulsations

Fluid-borne noise

High Temperature

Gas turbines

Exhaust manifolds

Combustion

Reactor heat exchangers

PCB high-temperature quartz sensors measure dynamic 
pressures in reactors, compressors, engines, turbines,
heat exchangers, steam pipes, and combustion
chambers. They excel in measuring low-pressure acoustic
fluctuations at high static pressure levels.

Series 112 and 116 type sensors are specifically 
designed for operation at the highest temperature which
quartz elements will functionally tolerate. They provide a
high impedance charge output and connect to charge or
voltage signal amplifiers through low noise cables. When
driving long cables, use a short distance of low noise
cable between the in-line charge or voltage converters 
for optimum performance.

Although high-temperature sensors can be installed with
the floating clamp nut and seals supplied, PCB can
supply the  sensors in threaded adaptors custom-made to
fit your specific mounting ports.

Series 102A10 Cryogenic Sensors incorporate
acceleration-compensated quartz elements and special
low-temperature microelectronics to measure dynamic
pressures in cryogenic environments. They feature solid-
state construction, have flush-welded diaphragms, and
withstand high shock and overload pressure.

ICP® cryogenic sensors use an internal high-pass filter to 
eliminate the static component of the signal, allowing
measurement of low-pressure fluid-borne noise,
oscillations, and surges under high static load 
conditions. These sensors were the first to successfully
detect and measure uneven fuel flow in rocket engines
that caused a “pogo” effect, a vibratory motion in 
multistage rockets caused by uneven fuel burning.

3737
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High Temperature
and Cryogenic

Pressure Sensor
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HHIIGGHH TTEEMMPPEERRAATTUURREE PPRREESSSSUURREE SSEENNSSOORRSS
Designed for operation at the highest temperatures, these laser welded,
hermetically sealed sensors are constructed with quartz sensing 
elements and fused ceramic insulation connectors. They contain an
integral accelerometer to reduce vibration sensitivity. These features
insure reliable operation in high temperature environments. The
temperature coefficient is supplied with each sensor.

Hard-line cables (PCB model numbers 008 and 028) are recommended
for operating temperatures above 500°F. The cable can be welded to
the sensor for operation in pressurized environments.

MMooddeellss 111122AA0044 aanndd 111122AA0055 high temperature sensors are suited for
applications where small size and high frequency are important. They
operate to 600°F, have a 1 pC/psi sensitivity and dynamic ranges of
100 and 5000 psi, respectively. The floating clamp nut design isolates
against strain and facilitates installation and removal of the sensor.
These sensors install either flush of slightly recessed directly in the test
object or in a variety of threaded or cooled mounting adaptors. Typical
applications include dynamic pressures in gas and steam turbines, heat
exchangers and high-intensity acoustics from exhausts. See 
specifications on page 39.

MMooddeellss 111166BB aanndd 111166BB0022 are structured with delta compression quartz
crystals and operate without cooling to 600°F on engines, compressors,
pumps, manifolds, pipes and steam or gas turbines. For use with charge
or in-line amplifiers, these high sensitivity, hermetically-sealed sensors
have welded joints and a fused ceramic insulated connector. Options
include integral hard-line cables to 40 ft for demanding applications
such as in nuclear power plants. Special mounting adaptors can be
supplied to fit existing mounting holes.

Calibration supplied is at room temperature with coefficients given at
600°F. Optional linear calibration can be furnished at any pressure 
level to 3000 psi, e. g. 6 pts to 3000 psi or ±50 psi at 1200 psi static.
See specifications on page 39.

High Temperature - Cryogenic
ICP® and charge mode

High Temperature - Cryogenic
ICP® and charge mode

CCRRYYOOGGEENNIICC IICCPP®® SSEENNSSOORRSS
SSeerriieess 110022AA1100 
These sensors are a special version of PCB’s high-resolution, low-
impedance, quartz sensors designed for cryogenic environments. Model
102A10 measures dynamic pressures from 0.01 to 100 psi at any static
level from full vacuum to 2000 psi. They consistently follow transient
events lasting a few percent of the discharge time constant. Since the
special cryogenic microelectronics used in the Series 102A10 sensor 
are current-sensitive (sensitivity changes about 1% per mA), they should
be used and calibrated w/4mA constant current. The four models in the
series (102A10, 102A11, 102A13 and 102A14) offer a variety of
ranges and sensitivities.

A SSeerriieess 110022AA1100 Sensor operates best in a thermally stabilized
environment. If measurements are to be made under thermal shock
(ambient or cryogenic) conditions, some type of ablative coating must 
be used on the sensor diaphragm to prevent or delay the thermal shock.
See specifications on page 40.

MMooddeellss 111122AA0044 aanndd 111122AA0055

MMooddeellss 111166BB aanndd 111166BB0022

SSeerriieess 110022AA1100
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NOTES:
1. Installs interchangeably with 0.218 diameter quartz mini gages.  A 5/16-24 clamp nut is 

standard; M7 x .75 installation is available.
2. Measures dynamic pressures from full vacuum to rated maximum. 
3. Resolution determined by system noise and cable length.
4. % FS of any calibration range; zero-based best straight line.
5. Model 116B has an extended temperature range to 650°F.
6. Unless otherwise designated, sensitivities are ±15%.

High Temperature
Charge mode 

High Temperature
Charge mode 

Models 112A04 and 112A05(1) Models 116B and 116B02

Dynamic Range (2) psi 100 5000

MODEL NUMBERS 116B02 (5) 112A04 112A05

Sensitivity (6) -pC/psi 7 1

Resolution (3) psi 0.0003 0.004

Range psi 100 5000

Maximum Pressure psi 3000 5000 10 000

Linearity (4) %FS ≤ 1

Resonant Frequency kHz ≥ 60 ≥ 250

Rise Time µs ≤ 5 ≤ 2

Shock (max) g pk 2000 10 000

Acceleration Sensitivity psi/g 0.002

Temperature Range °F -400 to +600 

Temperature Coefficient %/°F ≤ 0.04 ≤ 0.03

Flash Temperature °F 3000

Polarity (positive pressure) negative

Capacitance pF 30 18

Insulation Resistance at 70°F ohm ≥ 1011

Insulation Resistance at 600°F ohm ≥ 109

Sensing Element material quartz

Case material 316L 17-4 PH

Diaphragm material stainless steel

Connector type 10-32 coaxial

Sealing type laser welded hermetic

Optional Model model 116B (5) n/a
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Mounting
Adaptors on

Page 58

Dimensions shown in inches except where noted.
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Dynamic Range (1) psi 0.02 to 100 0.2 to 1000 1 to 5000 2 to 10 000

MODEL NUMBERS 102A10 102A11 102A14 102A13

Sensitivity (5) (6) mV/psi 50 5 1 0.5

Resolution psi 0.002 0.02 0.1 0.2

Range (for 5V output) (2) psi 100 1000 5000 10 000

Range (for 10V output) (2) psi 200 2000 10 000 15 000 (7.5V)

Maximum Pressure psi 2000 15 000

Linearity (3)  %FS ≤ 1 ≤ 2

Resonant Frequency kHz ≥ 250

Rise Time µs ≤ 2

Discharge Time Constant (4) s  ≥ 1  ≥ 2   ≥ 5

Low Frequency (-5%) (4) Hz 0.5 0.25 0.1

Shock (max) g pk 20 000

Acceleration Sensitivity psi/g 0.002

Temperature Range °F -423 to +212

Temperature Coefficient %/°F  ≤ 0.06

Flash Temperature °F 3000

Polarity (positive pressure) positive

Output Impedance ohm ≤ 500

Power Required: Voltage +VDC  11 to 30

Constant Current mA  2 to 20

Output Bias (2)  +VDC 3 to 8

Sensing Element material quartz

Case material stainless steel

Diaphragm material stainless steel

Connector type 10-32 coaxial

Sealing type welded hermetic
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NOTES:
1. Measures dynamic pressures from full vacuum to rated maximum. 
2. Negative dynamic output limited to -2.5 volts.
3. % FS of any calibration range; zero-based best straight line.

4. Discharge Time Constant (DTC) relates low-frequency to signal lost during transient 
events at room temperature. See technical section on page 78.

5. Calibrated using 4 mA constant current.
6. Unless otherwise designated, sensitivities are ±15%.

ICP ® Cryogenic
With integral electronics

ICP ® Cryogenic
With integral electronics

Dimensions shown in inches except where noted.
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Space-constrained locations

Gas or fluid dynamics

Flow instabilities

Pulsations, spikes

This sub-miniature sensor series is recommended in
applications with very restricted mounting space or 
where diaphragm diameter is critical. The sensor is
designed for compression, actuation, pulsation,
cavitation, ultrasonic, hydraulic, fluidic, turbulence and
other such thermally stable pressure measurements.
High-frequency response and low-impedance output,
similar to standard-size sensors, is typical. 

These quartz ICP® pressure sensors are available in three 
mounting styles and various dynamic ranges from 100
psi to 30 000 psi. Care must be taken to follow the user
manual mounting instructions closely.

Series 105 sensors operate using the same signal-
conditioning requirements standard for ICP sensors.
Signal conditioners are available from PCB in single- 
and multiple-channel versions with various options.

4141

Miniature Pressure
Sensors

Miniature Pressure
Sensors
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ICP ® Miniature
With integral electronics

ICP ® Miniature
With integral electronics
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IICCPP®® MMIINNIIAATTUURREE PPRREESSSSUURREE SSEENNSSOORRSS
SSeerriieess 110055
The Series 105 Quartz Sensors measure slow and fast
dynamic pressure from full vacuum to 30 000 psi 
(relative to the initial or average pressure level). The
structure of this tiny instrument contains two quartz disks
operating in a thickness-compression mode. An internal,
microelectronic, unity-gain amplifier generates a high-
level, low-impedance analog output signal. This signal is
proportional to the pressure change when the sensor is
connected, using a coaxial or two-wire cable, to a PCB
signal conditioner. Three external configurations and a
variety of sensitivities and ranges offer many mounting
and application possibilities.

Miniature sensors operate best in thermally stable
environments. When used in any application involving
flash or transient thermal inputs, a diaphragm ablative
coating (RTV, silicone grease, etc) should be used.

MMooddeell 110055AA is designed for applications where 
mounting room is strictly limited. This sensor without
integral threads for minimum body size is mounted via a
clamp nut on the shoulder of the back of the sensor for
minimum mounting space requirements. A lightweight
ribbon cable can be easily soldered directly to the sensor
(signal to center pin and ground to a flat on the sensor
body). It is recommended that a 070A09 or a 070B09
solder connector adaptor be used with the ribbon cable.
See page 69 for details.

MMooddeellss 110055BB0022,, BB1122 aanndd BB2222 are the most popular
design for applications where a 10-32 threaded 
mounting port is preferred. This mounting configuration
comes in a variety of ranges, including 100, 1000 and
5000 psi versions.

MMooddeellss 110055BB0033,, BB1133,, BB2233,, BB3333 aanndd BB4433 are available
for applications where a 5/16-24 threaded clamp nut is
preferred. This mounting configuration comes in a variety
of pressure ranges, including 100, 1000, 5000,
10 000 and 30 000 psi versions.

MMooddeell 110055AA
((PPhhoottoo iiss oonnee aanndd aa hhaallff ttiimmeess
aaccttuuaall ssiizzee))

MMooddeellss 110055BB0022,, BB1122 aanndd BB2222
PPhhoottoo iiss oonnee aanndd aa hhaallff ttiimmee
aaccttuuaall ssiizzee))

MMooddeellss 110055BB0033,, BB1133,, BB2233,, BB3333 aanndd BB4433
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NOTES:
1. Measures dynamic pressures from full vacuum to rated maximum. 
2. % FS of any calibration range; zero-based best straight line.
3. Discharge Time Constant (DTC) relates low-frequency to signal lost during transient 

events. See technical section on page 78.

ICP ® Miniature
With integral electronics

ICP ® Miniature
With integral electronics

Model 105A Model 105B02, 105B12, and 105B22 Model 105B03, B13, B23, B33, B43

Dynamic Range (1) psi 100 1000 5000 10 000 30 000

MODEL NUMBERS 105A 105B02 105B03 105B12 105B13 105B22 105B23 105B33 105B43

Sensitivity (6) mV/psi 50 (+10/-20) 10 5 1 0.5 0.2

Resolution psi 0.005 0.01 0.02 0.1 0.2 0.5

Range psi 100 1000 5000 10 000 30 000

Maximum Pressure psi 250 500 2000 7500 15 000 40 000

Linearity (2) %FS ≤ 2

Resonant Frequency kHz ≥ 250

Rise Time µs ≤ 2

Discharge Time Constant (3) s ≥ 1 ≥ 10 ≥ 100

Low Frequency (-5%) (3) Hz 0.5 0.05 0.005

Shock (max) g pk 5000

Acceleration Sensitivity psi/g 0.005

Temperature Range °F -100 to +250

Temperature Coefficient %/°F ≤ 0.09

Flash Temperature °F 3000

Polarity (positive pressure) positive

Output Impedance ohm < 100

Power Required: Voltage +VDC 20 to 30

Constant Current mA 2 to 20

Sensing Element material quartz

Case material 17-4PH

Diaphragm (4) material 17-4PH

Connector (5) type solder pin 5-44 coax  10-32 coax 5-44 coax 10-32 coax 5-44 coax 10-32 coax

Sealing (5) type welded epoxy

Hermetic Seal (5) prefix n/a H n/a H n/a H 

Negative Polarity prefix N

Water-resistant Cable prefix n/a W n/a W n/a W 

4. Diaphragms are integral.
5. Diaphragms of all sensors are hermetic and integral.  Hermetic option specifies a fused-

glass electrical connector and welded joints.
6. Unless otherwise designated, sensitivities are ±15%.

4343

Dimensions shown in inches except where noted.
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PCB’s Commitment To You:PCB’s Commitment To You:

CNC DUAL SPINDLE LATHE: A machinist prepares a
completely automatic lathe to perform both primary
and secondary machining operations, increasing
productivity of precision parts . . . to meet customer
delivery schedules.

Our machine shop produces over 70 000 precision
machine parts each month.

LASER WELDER: PCB utilizes both laser and electron 
beam welding techniques to hermetically seal sensors 
from outside contamination . . . helping to ensure
reliability and longevity.

SKILLED TECHNICIANS:  Under a
microscope technicians meticulously
assemble sensor elements and
microelectronic circuitry. . . assuring sensor
quality and performance.

PRODUCTION MACHINE SHOP:  Precision Hardinge,
computer-controlled automatic lathes and multiple wire EDM
machines produce close tolerance parts essential to dynamic
sensing instrumentation.  PCB's precision machine shop is fully
equipped to perform all metal-working operations . . . 
allowing PCB to fully control the manufacturing process.  
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Series 120 Helium Bleed Sensors are designed for 
measuring dynamic pressures in intense heat flow
associated with high-temperature rocket motor
environments. Outstanding features of this series include:

• ability to withstand intense heat at sensor tip
• sensor enveloped in cool, helium gas
• reduced vibration sensitivity and integral

acceleration compensation
• helium flow increases frequency response 

of the short connecting passage.

“Helium Bleed” design, an idea originated at the
Forrestal Lab of Princeton University during the 1960’s,
involves enveloping the case and diaphragm of a
miniature quartz sensor with a cool flow of helium gas.
The gas cools the sensor and insulates the unit from hot
combustion gases, while cleaning and improving the
response of the connecting passage.

Combustion dynamics

Instabilities

Pulsations

4545

Rocket
Motor Pressure Sensors

Rocket
Motor Pressure Sensors
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SSeerriieess 112222

SSeerriieess112244

SSeerriieess 112233

Rocket MotorRocket Motor

RROOCCKKEETT MMOOTTOORR SSEENNSSOORRSS
SSeerriieess 112200
PCB’s quartz rocket motor sensors measure combustion
instability in rocket engines.  These sensors are structured with
acceleration-compensated quartz sensing elements and are
available in both charge and ICP® voltage mode output
versions. Three physical configurations are available 
with helium bleed, helium bleed and water-cooling, and
water-cooling only.

Helium bleed serves to protect the quartz sensor from the
intense heat. Helium being less dense than air also increases
the frequency response of the recess gas passage. See
specifications on pages 47 and 48.

SSeerriieess 112222 helium-bleed sensor is well suited for short-
duration combustion instability measurements in solid rocket
motors. This sensor features a 10-micron helium filter to
control the helium flow rate to the sensor body and 
connecting passage. The element is acceleration compensated
and has a two-microsecond rise time, enabling it to capture
fast pressure fluctuations. Series 122 is available in both ICP
and charge mode models. Special long designs have been
supplied to accommodate mounting wall depth up to 18
inches.

SSeerriieess 112233 rocket motor sensor is designed to measure 
combustion instability on some of the highest-energy rocket
engines. The unit is suited for long duration measurements, or
environments where severe temperature increase in the sensor
mounting wall (or high soak temperature after shut down)
exists. The unit incorporates helium-bleed, water cooling and
two piece construction. Available in ICP and charge designs, 
a ceramic-coated end piece protects the sensor from the
intense flow and environment.

SSeerriieess 112244 ICP and charge mode watercooled sensors are
designed for operation in high-heat transfer, high-vibration
environments. They incorporate durable water cooling tubes
with AN fittings and a special ceramic-coated end piece.



NOTES:
1. Measures dynamic pressures from full vacuum to rated maximum. 
2. % FS of any calibration range; zero-based best straight line.
3. Discharge Time Constant (DTC) relates low-frequency to signal lost during transient 

events at room temperature. See technical section on page 78.

ICP ® Rocket Motor
With integral electronics

ICP ® Rocket Motor
With integral electronics

Series 122A20
Helium Bleed

Series 123A20
Water Cooled & Helium Bleed

Series 124A20
Water Cooled

Dynamic Range (1) psi 250 1 000 3 000 5 000
122A21 122A24 122A22 124A22

MODEL NUMBERS 123A21 123A24 123A22
124A21 124A24 

Sensitivity (6) mV/psi 20 5 1 
Resolution psi 0.005 0.02 0.1
Range psi 250 (5V) 1 000 (5V) 3 000 (3V) 5 000 (5V)
Maximum Pressure psi 5 000 7 000 
Linearity (2) %FS ≤ 1
Resonant Frequency kHz ≥ 25 (for 122 and 123), ≥ 15 (for 124)
Rise Time µs ≤ 20 (for 122 and 123), ≤ 30 (for 124)
Discharge Time Constant (3) s ≥ 1 ≥ 100 ≥ 500
Low Frequency (-5%) (3) Hz 0.5 0.005 0.001
Shock (max) g pk 10 000
Acceleration Sensitivity psi/g 0.002
Temperature Range (4) °F -100 to +250
Temperature Coefficient %/°F ≤ 0.03
Flash Temperature (5) °F 4 000 (for 122),  10 000 (for 123),  5 000 (for 124) 
Polarity (positive pressure) positive
Output Impedance ohm < 100
Power Required : Voltage +VDC 20 to 30

Constant Current mA 2 to 20
Sensing Element material quartz
Case material 17-4PH
Diaphragm material Invar
Connector type 10-32 coaxial
Sealing type epoxy (for 122 and 123), welded  (for 124)
Supplied Accessories 4 ft Cable Model 005AA004AA

Model 031A Filter for Models 122A 123A
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4. Temperature range refers to operating range of sensing element without extra cooling 
and helium flow.  Environment temperature range may be higher, depending on 
application conditions, water cooling, or helium flow.

5. Flash temperature is defined as having a duration <10 milliseconds.
6. Unless otherwise designated, sensitivities are ±15%.
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Dimensions shown in inches except where noted.
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Rocket Motor
Charge mode
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Rocket Motor
Charge mode

Model 122A
Helium Bleed

Model 123A
Water Cooled & Helium Bleed

Model 124A
Water Cooled

Dynamic Range (1) psi 3000

MODEL NUMBERS 122A 123A 124A

Sensitivity (6) pC/psi 1

Resolution (2) psi 0.02 0.01

Maximum Pressure psi 5000

Linearity (3) %FS ≤ 1

Resonant Frequency kHz ≥ 25 ≥ 15

Rise Time µs ≤ 20 ≤ 30

Shock (max) g pk 10 000

Acceleration Sensitivity psi/g 0.002

Temperature Range (4) °F -450 to +500

Temperature Coefficient %/°F ≤ 0.01

Flash Temperature (5) °F 4 000 10 000 5 000

Polarity (positive pressure) negative 

Capacitance pF 18

Insulation Resistance at 70°F ohm ≥ 1012

Sensing Element material quartz

Case material 17-4

Diaphragm material Invar

Connector type 10-32 coaxial

Sealing type epoxy

Optional with Positive Polarity prefix P

Supplied Accessories Model 031A filter n/a

4 ft Model 006AA004AA

BNC Accessories
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NOTES:
1. Measures dynamic pressures from full vacuum to rated maximum.
2. Resolution determined by system noise and cable length.
3. % FS of any calibration range; zero-based best straight line.
4. Temperature range refers to operating range of sensing element without extra cooling 

and helium flow. Environment temperature range may be higher, depending on 
application conditions, water cooling, or helium flow.

5. Flash temperature is defined as having a duration >10 milliseconds.
6. Unless otherwise designated, sensitivities are ±15%.

Dimensions shown in inches except where noted.
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PPRREESSSSUURREE CCAALLIIBBRRAATTOORRSS && SSEERRVVIICCEE
Each PCB pressure sensor is provided with an individual
calibration certificate traceable to the N.I.S.T. (National
Institute of Standards & Technology). All instrumentation and
reference standards used in the calibration process are
traceable to NIST.

Both static and dynamic methods are used in the calibration
process. Special hydraulic and pneumatic impulse and step
pressure generators, developed for in-house calibration of
PCB sensors, are offered as standard commercial products.

PCB also offers NIST traceable calibration services for other
commercial piezoelectric sensors from acoustic levels to
greater than 100 000 psi. Calibration services include shock
tube amplitude/frequency response testing with 
microsecond step function pressures. Our new high pressure
impulse calibrator, Model 913A10, allows for dynamic
versus static response comparison of pressures to 100 000 psi.

Calibration data supplied by various sensor manufacturers
may differ considerably. Some manufacturers may provide
sensor sensitivity only at specific data points which makes
non-linearity less obvious. PCB provides linearity graphs 
with sensitivity at specific data points. It is a recommended
practice to request a copy of the calibration certificate 
before you purchase so you will be aware of the data being
supplied. See page 56 for a copy of a typical calibration
certificate. Call, fax, or email a PCB application engineer if
you have any questions or need more information relating
to pressure sensor calibration.

Test engineer calibrates sensor using 913B02 Hydraulic Impulse
Calibrator with tourmaline reference standard.

CCaalliibbrraattoorr SSeelleeccttiioonn CChhaarrtt::

PCB CALIBRATOR SELECTION CHART

Calibrator Model # Type Rise Time Pressure Range Page #

(psi)

Shock Tube 901A10 Dynamic-step 1 ns 7 to 1400 50

Low Pressure Pulse Calibrator 903B02 Dynamic-step 5 ms 0 to 150 51

High Pressure Static Calibrator 905C Static n/a 10 000 to 100 000 52

Aronson Step Pressure Generator 907 Series Dynamic 30-50 µs 0 to 1000 53

High Pressure Impulse Calibrator 913A10 Dynamic 3.5 ms 10 000 to 125 000 54

Hydraulic Impulse Calibrator 913B02 Dynamic 3 ms 200 to 20 000 55

Pressure Calibrators
and

Services

Pressure Calibrators
and

Services
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Approximate Shock Pressures as a Function of
Diaphragm Material and Burst Pressure

Shock         Reflected Diaphragm           Driver                        Diaphragm Burst

Over Pressure Over Pressure Material Gas* Pressure

psi psi Thickness (inch) psig

1100-0 Aluminum

180 1050 0.064 Helium 1400

144 790 0.04 Helium 880

130 690 0.032 Helium 760

90 435 0.02 Helium 423

Mylar 

32 110 0.01 Nitrogen 225

3  6.6 0.0005 Air 7

SSHHOOCCKK TTUUBBEE
MMooddeell 990011AA1100 is a gas-driven shock tube designed for the 
testing and calibration of high frequency pressure sensors,
such as piezoelectric shock/blast wave sensors. The unit
features:

• nanosecond rise time
• generates step pressures to 1400 psi
• 7 feet long x 2 inch I.D.
• gas driven: helium, air, nitrogen

Preselected aluminum diaphragms are inserted in the
flanges between the driver section and the expansion
chamber. Compressed gas pressurizes the driver section,
bursting the diaphragm, and sending a well-formed shock
wave to the test sensor mounted in the reflection end plate. 

By knowing the atmospheric pressure, temperature, and
relative humidity, and by measuring the shock wave velocity
via the supplied incident sensor, the precise shock wave
amplitude is calculated.

Shock Tube - Model 901A10

7-1400 PSI

Shock Tube - Model 901A10

7-1400 PSI

For shock and blast wave sensor testing and calibration

* Customer supplied; Bottled gas recommended (≈ 2 500 psi).

PPCCBB PPIIEEZZOOTTRROONNIICCSS,, IINNCC.. 771166-668844-00000011

SUPPLIED ACCESSORIES
134A Tourmaline Reference Sensor
Series 132A Incident

Pressure Sensor 
Power Supply for ICP Sensors
Diaphragms - (24) Aluminum

- (12) Mylar 

-524.2 uS               269.4 uS                 1.063 mS               1.856 mS               2.650 mS

699.0 mV

599.0 mV

499.0 mV

399.0 mV

299.0 mV

199.0 mV

99.00 mV

-1.000 mV

-101.- mV

Velocity Data from PCB 2" ID Shock Tube

Wooden Stand (3 pieces)
Brass Valve
Anti-Rotation Plate
Compression Plate
Reflection Plate
Misc: Bolts, Nuts, Gaskets, O-Rings

Velocity Record from a PCB Shock Tube

Diaphragms
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DDYYNNAAMMIICC PPRREESSSSUURREE,, SSTTEEPP FFUUNNCCTTIIOONN PPUULLSSEE
CCAALLIIBBRRAATTOORR WWIITTHH QQUUIICCKK-OOPPEENNIINNGG VVAALLVVEE 
MMooddeell 990033BB0022 is an aperiodic dynamic pressure source
that applies known step changes to pressure sensors 
within the range of 0 to 150 psi. It determines sensitivity
and transient response characteristics. 

This unit generates known step-function increase or
decrease in pressure for the dynamic calibration of
miniature pressure sensors, according to American
National Standard ANSI B88.1. This unit features the
following characteristics:

•  Measures step pressures to 150 psi
•  Offers 5 millisecond rise time
•  Exhibits little or no gas resonance
•  Provides NIST-traceable calibration
•  Operates from shop air supply
•  Accomodates two sensors

A  manually operated, quick-opening, 3-way valve
switches the manifold (sensor) pressure from atmospheric
to a precisely known (reservoir) pressure in about 5
milliseconds. The reservoir tank air pressure, displayed on
a precision digital reference gauge, is controlled by inlet
and bleed valves. The sensor output signal is recorded 
and measured on an oscilloscope, as illustrated.

Pressure sensors install directly in 3/8-24 threaded ports 
in the manifold or in appropriate mounting adaptors. A
second port in the manifold (normally plugged)
accommodates an optional reference pressure sensor for
comparison calibration.

Model 903B02

Calibration Pressure Range psi 0 to 150 

Pressure Step Rise Time (nominal) m s 5

Reference Gage Range* psi FS 0 to 150

Reference Gage Accuracy % FS 0.2

Size (l x w x h) inch 22 x 24 x 24

Weight lb 50

Reservoir Maximum Pressure psi 200

Manifold Sensor Ports (qty) size (2) 3/8-24 thd.

* Digital Precision Reference Gage
** Accessories supplied: Model 061A21Thread Adaptor (2), Blank Thread Adaptor (4), Seal (4)

Low Pressure Pulse Calibrator - Model 903B02

0-150 PSI

-540.0 uS 9.380 mS 19.30 mS 29.22 mS 39.14 mS

672.0 mV

572.0 mV

472.0 mV

372.0 mV

272.0 mV

172.0 mV

72.00 mV

-28.00 mV

-128.0 mV

TIME

P
R

E
S
S
U

R
E

Low Pressure Pulse Calibrator - Model 903B02

0-150 PSI

5151
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High Pressure Static Calibrator - Model 905C

10 000-100 000 PSI 

PPCCBB PPIIEEZZOOTTRROONNIICCSS,, IINNCC.. 771166-668844-00000011

HHIIGGHH PPRREESSSSUURREE CCAALLIIBBRRAATTIIOONN SSYYSSTTEEMM 
MMooddeell 990055CC statically calibrates high-pressure 
piezolectric sensors to 100 000 psi. It consists of a hand-
operated hydraulic pressure pump, precision reference
standard and auxiliary gages, an ICP® sensor signal
conditioner, and a digital voltmeter. 

This system features:

•  static pressure range to 100 000 psi
•  self-contained hydraulic system
•  precision digital readout reference gage 
•  calibration traceable to NIST through 

reference gage
•  excitation for low-impedance sensors
•  point-by-point static calibration of high-

pressure  sensors

The manually operated pump quickly generates a static
pressure that is applied to the sensor being calibrated and
is measured by the precision reference standard and
auxiliary gages. The output signal from the ICP sensor
being calibrated and the signal conditioner (or charge
mode sensor and associated charge amplifier) are
displayed and measured on the digital voltmeter. The
digital voltmeter features a (BNC) scope output and a
GPIB (General Purpose Interface Bus) output.

The sensor being calibrated is installed into a mounting
adaptor that threads into the manifold. A furnished
adaptor accommodates PCB Series 108, 109, 117, 118,
119, and some 165 ballistic sensors. Special plugs or
adaptors can be supplied for other sensors.

To increase longevity, the  precision reference standard
gage may be shut off with a valve while the auxiliary 
gage is used as a reference for pressure cycling.

Model 905C

Reference Standard Gage Range psi 10 000 to 100 000*

Measurement Step Increments psi 5000

Reference Standard Gage Accuracy % FS ≤ 0.10

Auxiliary Gage Range psi 0-150 000

Maximum Pump Pressure psi 150 000

Power (60 Hz) volt 110 (optional 220)

Approximate Shipping Weight lb 200

*For calibration below 10 000 psi, an optional model 100M32 calibration 
adaptor is available.

Supplied Accessories:
Model 061A19 Adaptor (for PCB Series 108, 109, 117, 118, 119, and 167)
Model 061M47 Blank Thread Adaptor
Model 012A05 Coaxial Cable
Monoplex® -DOS (1 gallon)

High Pressure Static Calibrator - Model 905C

10 000-100 000 PSI
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DDYYNNAAMMIICC SSTTEEPP PPRREESSSSUURREE GGEENNEERRAATTOORR
MMooddeell 990077AA0022 Pressure Step Generator is a simplified
precision-calibration device which produces positive 
going step pressures to 1000 psi, with rise times 30 to 50
microseconds. It may also be used to compare static vs.
dynamic calibration, to determine sensor and system
discharge time constants and rise times of some lower
frequency-type pressure sensors.

MMooddeell 990077AA is available to calibrate small pressure
changes at higher static levels. It features additional valves
and plumbing to allow control of the initial pressure
against the sensor diaphragm, under the poppet valve,
including a vacuum. Model 907A incorporates six 22-turn
fine-adjusting metering valves for precise pressure control.
External gas supplies are required to operate Models
907A02 or 907A. An accurate external pressure 
reference gage is required to measure the initial and final
reservoir static pressures. A second external reference
gage is required for Model 907A.

Model 907A07 is a version of Model 907A02 supplied
complete with the external reference gage and plumbing
ready to connect to the user’s pressure source. Model
907A05 is a version of Model 907A supplied with two
external pressure reference gages and plumbing.

SUPPLIED ACCESSORIES
Three poppet valves

one blank for sensors to 1 inch dia.
one for sensors under 0.5 inch dia.
one for sensors under 0.25 inch dia.

Three sensor mounting adaptors
one with 3/8-24 thread
one for PCB standard 5/16-24 thd.
one blank plug to accommodate up 

to 1-inch diameter sensors.

NOTES:
1. Negative Pressure ≤ 14 psi.

Aronson Step Pressure Generator - Model 907A02 

0-1 000 PSI

Aronson Step Pressure Generator - Model 907A02 

0-1 000 PSI

Model 907A02
Pressure Step Amplitude psi 0 to 1000 (1)
Step Rise Time µs ≤ 50
Maximum Reservoir Pressure psi ≤ 2000
Working Medium Non-corrosive gas (i.e. helium)
Maximum Sensor Size inch dia. 1
Operating Mode Manual
Calibration Modes Dynamic and static (in place)
Locking Mechanism Keeps poppet valve open or closed 
Trigger Signal Generator Impacts sensor to trigger recording device
Material Stainless steel and aluminum
Gas Pressure Controls (3) each type 316L manual valves
Gas Access Ports 2 Swagelok® -type AN connectors; 1 for gas pressure/vacuum 

sources; 1 for external static reference gages
Size dia. x h 12 x 21 inch
Weight lb 75

Developed by P. Aronson for U.S. Naval Ordinance Laboratory

2 Channel Reference Gage
Supplied with Model 907A05
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HHIIGGHH PPRREESSSSUURREE DDYYNNAAMMIICC IIMMPPUULLSSEE
CCAALLIIBBRRAATTOORR
MMooddeell 991133AA1100 is a reliable, easy-to-use,
pneumatically-operated high pressure dynamic
calibrator. The Model 913A10 utilizes a rugged, 
stable, and repeatable PCB quartz shear ICP®

accelerometer to accurately determine pressure. This
unit features a 42-inch high drop-test fixture with a 53-
pound tungsten mass. The mass is lifted and released
by a pneumatically controlled carriage and piston. The
pneumatic control panel features two safety palm
buttons for releasing the drop weight.

A free-falling known mass is dropped onto a piston,
creating a hydraulic pressure pulse in the pressure
calibration cell. The accelerometer measures the
deceleration of the free-falling mass after it strikes the
piston. The deceleration of the mass/piston, coupled
with the geometries of the piston and cylinder,
determine the pressure. This method eliminates the
need for complicated drop-mass velocity measurements
or uncertainties from referencing another pressure
sensor.

The supplied pressure calibration cell, consisting of a
precision-machined piston/manifold, is ported for two
PCB Series 118/119 Ballistic Pressure Sensors. Various
models of high-pressure sensors may be calibrated by
interchanging the available drop-in pressure 
calibration cells.

High Pressure Impulse Calibrators - Model 913A10

10 000-125 000 PSI

High Pressure Impulse Calibrators - Model 913A10

10 000-125 000 PSI

Model 913A10

SYSTEM PERFORMANCE DESCRIPTION

Range (maximum) psi 125 000

Rise Time ms 3.5

Pulse Duration ms 7

Estimated Accuracy % + 0.3

PHYSICAL DESCRIPTION

Drop Mass

Material Tungsten

Weight lb 53

Required Air Pressure psi 70 to 110

to lift mass

Drop Test Fixture

Size (h x dia) inch 42 x 12

Weight lb 220

Pneumatics Control Enclosure

Size (h x w x d) inch 42 x 25 x 9

Weight lb 45

Sample Pressure Pulse Generated by Model 913A10 Drop 
Calibrator ² 8 ms rise time.

SUPPLIED COMPONENTS
Pressure Calibration Cell
Reference (ICP) Shear Accelerometer (with
NIST-traceable calibration certificate)
Accelerometer Cable (2)
Accelerometer Signal Conditioner
Space Pistons with Caps (4)
Space Air Filter
Glycerine (1 pint)
Rubber Floor Pad
Spare 5/32-inch OD Nylon Tubing-10 ft
Spare 1/4-inch OD Polyethylene 

Tubing-10 ft
Instruction Manual

OPTIONAL ACCESSORIES
Steel Drop Mass-22 lb

(Shortens pulse duration to 5 msec.)
(Max. Pressure 85 000 psi)

Eye Hook/Rope (for changing mass)
Pressure Calibration Cells with Optional 

Mounting Ports

5454
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TTRRAANNSSFFEERR SSTTAANNDDAARRDD
MMooddeell 113366AA is a linear volumetric tourmaline pressure
sensor designed to accurately measure rapidly changing
hydraulic pressures to 20 000 psi. It is used as the
reference transfer standard in the PCB 913B02 Hydraulic
Impulse Calibrator.

The Model 136A is structured with a single tourmaline
crystal, suspended between two steel posts. Since there is
no diaphragm or housing to affect the inherent linearity of
the tourmaline crystal, this sensor makes an excellent
calibration transfer standard for use in hydraulic impulse-

type calibrators. The crystal is epoxy-
sealed and is recommended for use

only in electrically non-
conductive oil
environments.

Model 136A Tourmaline Transfer Standard

Dynamic Range, full scale* psi 20 000

Maximum Dynamic Pressure psi 20 000

Resolution psi 0.5

Sensitivity pC/psi 0.2

Resonant Frequency MHz ≥ 1

Rise Time µs ≤ 1

Linearity (all ranges) % ≤ 0.5

Capacitance (nominal) pF 10

Insulation Resistance ohm ≥ 1012

Polarity negative

Temperature Range °F 0 to 100

Sealing epoxy

Case material stainless steel

Sensing Element material tourmaline

Size (hex x lg) inch 0.56 x 1.7

Mounting Connector (micro) thread 1/2 - 20 NF 

Connector (micro) (signal) coaxial 10-32

Hydraulic Impulse Calibrator - Model 913B02

200-20 000 PSI

Hydraulic Impulse Calibrator - Model 913B02

200-20 000 PSI 

HHYYDDRRAAUULLIICC IIMMPPUULLSSEE CCAALLIIBBRRAATTOORR 
MMooddeell 991133BB0022 is a hydraulic impulse calibrator utilizing 
a mass dropped onto a piston in a fluid filled cylinder for
comparison calibration of dynamic pressure sensors
against a PCB Model 136A tourmaline transfer standard.
The pressure cylinder is fitted with the tourmaline 
reference standard and an installation port for the sensor
to be calibrated.  Typical performance specifications are
2-3 millisecond rise time with a pulse duration of about 
5-6 milliseconds.

SUPPLIED COMPONENTS
Calibration Stand
Drop Tube and Mass
Model 136A Reference Transfer Sensor
Model 462A37 Charge Amplifier
3 FS0 Calibrations (0 to 1 000, 10 000, and 20 000 psi) traceable to NIST
NOTE:
Because of seal design considerations, Model 136A should not be 
statically pressurized above 5 000 psi.

Typical Pressure Pulse Generated by Model 913B02

0.0S 5.0mS 10.0mS
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A single quartz pressure sensor has a very wide linear
dynamic operating range. Several strain or piezoresistive
type sensors with narrow measuring ranges would be
required to make the range of measurements that can be
made by one piezoelectric sensor.

To make use of their exceptional linear dynamic range,
most PCB pressure sensors are furnished with two
calibrations. The first calibration is performed over the
entire operating range of the sensor, while the second
calibration is performed over the first 10% of the
operating range.

Illustrated below are two typical NIST traceable
calibration certificates furnished with model 113A24
pressure sensor (1000 psi range). The two linear
calibrations provided with this sensor are 0 to 1000 psi,
full scale and 0 to 100 psi, 10% of full scale. Because of
its exceptional linearity and high (5 mV/psi) output, the
same sensor can be used for measurements 0 to 5 psi, 0
to 1000 psi, or anywhere in between. There is no need 
to buy a new sensor each time it is desired to measure a
different range.

PPCCBB PPIIEEZZOOTTRROONNIICCSS,, IINNCC.. 771166-668844-00000011

Typical Calibration CertificateTypical Calibration Certificate

Sample Calibration Certificate
0 to 100 PSI

10% Full Scale

Sample Calibration Certificate
0 to 1000 PSI

Full Scale

5656
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Mounting adaptors

Standard cables

Custom cable ordering guide

Cable description

Connectors

Signal conditioners

Typical 4 Channel Model 442A04
Line Powered ICP® Sensor Power/Signal Conditioner

with gain x1, x10, x100.

Related ProductsRelated Products

marked
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WWhhaatt aarree mmoouunnttiinngg aaddaappttoorrss??
Most quartz pressure probes are designed for precision
installation in restricted locations. When minimum
dimensions are not required, thread adaptors provide
convenient sensor mounting. It is less complicated to drill
and tap a 3/8-24 hole for a thread adaptor than it is to
machine a precision sensor mounting port. Standard and
special adaptors can be supplied to fit specific mounting
ports.

WWhhyy uussee mmoouunnttiinngg aaddaappttoorrss??
When space permits, mounting adaptors offer several 
advantages. First, the use of an adaptor reduces the need
for precision machining in “sensor only” installations. In
locations where necessary machining steps are 
impossible, impractical, or simply inconvenient, the
adaptor can be mounted with a few simple steps. 

The sensor can be electrically insulated in some adaptors
to minimize interference from ground loop noise involved
with operation on electrical machinery. Special adaptor
materials, sensor coatings and insulating seals can be
factory installed to isolate the sensor from ground induced 
noise. 

SSeerriieess 006611 AAddaappttoorrss have straight English or metric
threads, of specific length, and a shoulder seal. Thicker
walls can be counterbored for flush installations. Sensors
may be installed flush with end of adaptor or slightly
recessed to contain an ablative coating.

SSeerriieess 006622 PPiippee TThhrreeaadd AAddaappttoorrss provide for convenient
sensor installation in pumps and hydraulic systems. Since
pipe thread adaptors seal on the threads, it is difficult to
achieve a flush mount. For both safety and measurement
reasons, “ganging” pipe thread adaptors to adapt up or
down is not recommended, especially at high pressures. 

SSeerriieess 006644 WWaatteerr-CCoooolleedd AAddaappttoorrss facilitate sensor
installation of sensor in high-temperature applications,
such as turbines, jet, internal combustion and engine
exhaust. For example, normal water line pressure to WC
adaptor keeps an ICP sensor mounted on a 1000°F
exhaust manifold well below its 250°F maximum rated
temperature. Water cooling should be maintained during
the engine shutdown phase to avoid over-heating from
heat soak.

CCAAUUTTIIOONN:: Observe maximum pressure limits for
adaptors; these limits may be less than the sensors
maximum pressure rating.

Mounting AdaptorsMounting Adaptors

*Dimension “X” = Mounting wall thickness minus
0.28 (flush mtg). Available “X” dims: 0.75 to 4.50
inches in 0.05 inch increments.

CCoonnnneeccttoorr EExxtteennddeerr ffoorr SSeerriieess 111111,, 111122,, aanndd 111133

Model 074A “X” Connector Extender
(Specify dimension “X”. Example 074A1.75 is an
extender whose “X” dimension=1.75 inches)*

Watercooled adaptors provide for sensor installation in
high temperature applications for dynamic measurements
on exhaust manifolds and jet engines. 

Watercooled adaptors allow ICP® and charge mode
pressure sensors to operate well above their maximum
rated temperature range.  For example, an ICP sensor,
rated to 250°F maximum temperature, will not generally
reach 150°F when operating in a Model 64 watercooled
adaptor on a 1200°F engine exhaust manifold.

Most mounting adaptors are made of high-strength 17-4
PH stainless steel. Care should be exercised to observe
maximum pressured thermal environment, when using
adaptors made of lesser-strength materials. For example,
Delrin, a type of plastic used to provide sensor ground
isolation, should not be used above 500 psi. Low-carbon,
316L stainless is often used for brine and other corrosive
environments, LOX (liquid oxygen), and GOX (gaseous
oxygen) environments.

In sensor applications involving exposure to flash 
temperatures, an ablative protective diaphragm coating is 
beneficial. To captivate the ablative, the sensor may be
slightly recessed in an adaptor approximately 0.01 inches
with the recess filled with an ablative.
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Mounting AdaptorsMounting Adaptors

ADAPTORS FOR 111, 112, 113 PRESSURE SENSORS

1. Sensor diaphragms are flush mounted unless otherwise noted. 2. Always contact the factory for a detailed installation drawing before preparing mounting ports.

Requires precision machining steps. Needs a
minimum 0.75 wall thickness or counterbore
thicker walls to install.

Use 074A connector extender for thicker walls
(see page 58).

Simplified installation by drilling
and tapping 3/8-24 mounting
hole. Eliminates precision
machining mounting ports.
Adapts mini probe style sensor  to
thin walled applications.

006611AA0011:: (17-4 PH SS) 3/8-24 thd:
installs in common 3/8-24
mounting port.

006611AA0099:: (316L) 3/8-24 thd: 
corrosive resistance (use with
316L sensor).

006611AA5599:: (Delrin) 3/8-24 thd:
Delrin material electrically
isolates sensor from ground*.

006611AA5577:: (17-4 PH SS) 1/2-20 thd

006611AA5588:: (17-4 PH SS) 3/8-24 thd:
dummy plug - plugs port when
not testing - (other size plugs are
also available).

Conveniently adapts mini 
probe style sensors to hydraulic
1/8” NPT   mounting ports.

006622AA0011:: (17-4 PH SS) 1/8-27
NPT: fits standard 1/8-27 NPT
mounting port.

006622AA0055:: (316L) 1/8-27 NPT:
corrosive resistance (use with
316L sensor).

Adapts mini probe style sensor
to high temp combustion and
exhaust manifold environments.

006644BB0011:: (17-4 PH SS) 1/2-20
thd: sensor recessed - isolates
sensor from environment.

006644BB0022:: (17-4 PH SS) 1/2-20
thd: sensor flush - better high
frequency response.

006611AA5500:: (303 SS) Adaptor
provides acceleration, strain
and ground isolation in field
blast applications.

MMooddeellss 111111,, 111122,, 111133 MMiinnii PPrroobbee SSttyyllee SSeennssoorr
(17-4 Ph SS) 5/16-24 thd: Direct mount using
floating clamp nut. Use when there is limited
space available to install sensor or a flush
diaphragm mount is desired. Sensor can be
installed using 5/16-24 or optional M7 x 0.75
clamp nut.

Limited to thinner wall or counterbore
thicker walls to install.

Requires more area to prepare mounting
port than mini probe style sensor alone.

*Lower strength of Delrin limits use to
lower pressure applications (<500 psi).

Since the tapered pipe thread
seals on the thread itself, it is
more difficult to achieve flush
diaphragm mount.

Requires more area to prepare
mounting port than probe style
sensor alone.

Adaptor installs with press fit
and should not be used at
pressures greater than 20 psi
unless properly supported from
back side to prevent sensors
from being blown out at higher
pressures.

Requires greater mounting area.

Recessed sensor: reduced 
frequency capabilities.

Flush sensor: diaphragm is 
susceptible to flash thermal
effects.

061A Series Thread Adaptor 062A Series NPT PipeThread Adaptor 064 Series Watercooled Adaptor O-ring Style Adaptor

BENEFITS LIMITATIONS

BE
NE

FI
TS

PR
OB

E 
ST

YL
E 

SE
NS

OR
AD

AP
TO

R 
TY

PE



6060

1. Sensor diaphragms are flush mounted unless otherwise noted. 2. Always contact the factory for a detailed installation drawing before preparing mounting ports.
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Requires precision machining steps. Needs
a minimum 0.75 wall thickness or
counterbore thicker walls to install.

MMooddeellss 110066BB,, 111166BB0022,, 111166BB PPrroobbee SSttyyllee
SSeennssoorr
(17-4 PH SS) 3/4-16 thd: Direct mount
sensor using floating clamp nut. Use when
there is limited space available to install
sensor or a flush diaphragm mount is
desired. Sensor can be installed using a
3/4-16 clamp nut.

Simplified installation by drilling and 
tapping 3/4-16 mounting hole. Eliminates
precision machining mounting ports. Adapts
probe style sensor  to thin walled application.

006611AA6600:: (316L) 3/4-16 thd: corrosive 
resistance (use with 316L sensor).

006611AA6611:: (Delrin) 3/4-16 thd: Delrin®

material electrically isolates sensor from 
ground.

006622AA0066:: (17-4 PH SS) 1/2-24 NPT:
Conveniently adapts probe style sensors to
hydraulic 1/2-14 NPT mounting ports.

Adapts sensor probe to exhaust manifold and
other high temperature environments.

006644BB0066 (17-4 PH SS) M20 x 1.50g thd: sensor
recessed - isolates sensor from environment.

006644BB0055 (17-4 PH SS) 7/18-14 thd: sensor flush
- better high frequency response.

Requires greater mounting area.

ADAPTORS FOR 106B, 116B02, 116B PRESSURE SENSORS

Limited to thinner wall or counterbore thicker
walls to install.

Requires more area to prepare mounting port
than probe style sensor alone.

Lower strength of Delrin limits use to lower
pressure applications (<500 psi).

Since the tapered pipe thread seals on the
thread itself, it is more difficult to achieve flush
diaphragm mount.

Requires more area to prepare mounting port
than probe style sensor alone.

Recessed sensor: reduced frequency 
capabilities.

Flush sensor: diaphragm is susceptible to flash 
thermal effects.

Mounting AdaptorsMounting Adaptors

061A Series Thread Adaptor 062A Series NPT Pipe Thread Adaptor 064 Series Watercooled Adaptor

BENEFITS LIMITATIONS
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used. The kits provide the tooling necessary for precision-
machining mounting ports for applicable sensors. Refer to the
"Technical Information" section of this catalog for a detailed
description of flush versus recess sensor installation.

Flush Mounting Installation
Tool Required:
Center Drill                                #4                     (0.312 dia)
Drill                                           #3                     (0.213 dia)
Ream                                         #2                      (0.221 dia)
Drill                                            “C”                    (0.242 dia)
Ream                                         “1/4”                 (0.250 dia)
Flat Bottom Ream                     “1/4”                 (0.250 dia)
Drill                                            “1”                    (0.272 dia)
Tap 5/16-24 UNF-2B

Recess Mounting Installation
Tool Required:
Center Drill #4 (0.312 dia)
Drill “C” (0.242 dia)
Ream “1/4” (0.250 dia)
Flat Bottom Ream “1/4” (0.250 dia)
Drill “1” (0.272 dia)
Tap 5/16-24 UNF-2B

Center Drill #4
Ø .312 (Ø7.92) to full Ø

Ream 1/4
Ø.2500 (Ø6.350) x .420 (10.67)

Center Drill #4
Ø.312 (Ø7.92) to Full Ø

Flat Bottom Ream 1/4
Ø.2500 (Ø6.350) x .750 (19.05)

Drill Ø
To Suit User Requirements

Drill “C”
Ø.242 (Ø6.15) x .600 (15.24)

Drill “I”
Ø0.272 (Ø6.91) x .480 (12.19)

Tap
5/16-24 UNF-2B x .400 (10.16)

Ream 1/4
Ø.2500 (Ø6.350) x .600 (16.51)

Flat Bottom Ream 1/4
Ø.2500 (Ø6.350) x .520 (13.21)

Drill “I”
Ø.272 (Ø6.91) x .480 (12.19)

Tap
5/16-24 UNF-2B x .400 (10.16)

Center Drill #3 
Ø.213 (Ø5.41) Thru

Ream #2
Ø.2210 (Ø5.613) Thru

Drill “C”
Ø.242 (Ø6.15) x .400 (10.16)

FFlluusshh MMoouunnttiinngg HHoollee PPrreeppaarraattiioonn ffoorr SSeerriieess 111111,, 111122 aanndd 111133 PPrreessssuurree PPrroobbeess

RReecceessss MMoouunnttiinngg HHoollee PPrreeppaarraattiioonn ffoorr SSeerriieess 111111,, 111122 aanndd 111133 PPrreessssuurree PPrroobbeess

.75 (19.1)

To suit user
requirements

.75 (19.1)

Models 040A10 and 040A20 Installation Tooling Kits
are available to assist in machining mounting ports for
standard design and high-pressure ballistics sensors 
for applications where PCB mounting adaptors are not

IInnssttaallllaattiioonn KKiitt MMooddeell 004400AA1100 ((ffoorr SSeerriieess 111111,, 111122,, 111133 pprreessssuurree pprroobbeess)).. KKiitt iinncclluuddeess aallll ttoooolliinngg lliisstteedd bbeellooww..

➔
➔➔➔➔

➔➔

➔ ➔ ➔

Kit items may be ordered separately. Contact factory for installation drawing for specific model.

To suit user requirements.

THIS SECTION IS FOR REFERENCE ONLY. BEFORE PREPARING A MOUNTING HOLE, CONTACT PCB FOR
A CURRENT INSTALLATION DRAWING.

Installation Preparation & AccessoriesInstallation Preparation & Accessories
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Installation Preparation & AccessoriesInstallation Preparation & Accessories

FFlluusshh MMoouunnttiinngg HHoollee PPrreeppaarraattiioonn ffoorr SSeerriieess 110088,, 111188,, 110099 aanndd 111199 BBaalllliissttiicc SSeennssoorrss

Center Drill #5
Ø .437 (Ø11.10) to full Ø.0375 (Ø9.52)

Drill “B”
Ø.238 (Ø6.04) Thru

Drill “P”
Ø.323 (Ø8.20) x .500(12.70)

Flat Bottom Ream
Ø .323 (Ø8.20) x .540(13.72)
Use Model 040A06 reamer

Drill “Q”
Ø .332 (Ø8.43) x .510 (12.95)

Tap
3/8-24 UNF-2B x .470(11.94)

Ream “1/4”
Ø.2500(Ø6.350) Thru

Use Model 041A Pilot Bushing

RReecceessss MMoouunnttiinngg HHoollee PPrreeppaarraattiioonn ffoorr SSeerriieess 110088,, 111188,, 110099 aanndd 111199 BBaalllliissttiicc SSeennssoorrss

Center Drill #5
Ø .437(Ø11.10) to Full Ø .375(Ø9.52)

Drill Ø
(Ø 0.09 to Ø 0.250)

To Suit User Requirements
Drill “B”

Ø .238(Ø6.04) x .750(19.05)
Drill “P”

Ø .323 (Ø8.20) x .500 (12.7)

Flat Bottom Ream
Ø.323 (Ø8.20) x .540 (13.72)
Use Model 040A06 Reamer

Drill “Q”
Ø.323 (Ø8.43) x .510 (12.95)

Tap
3/8-24 UNF-2B x .470 (11.94)

.800(1)

(20.32)

Dia 1.375 (9.52)

(1) Counterbore for thicker
walls to obtain this dimension

.800
(20.32)

(1) Model 041A Pilot Bushing, (2) Model 040A06, (3) Model 040A
Kit items may be ordered separately. Contact factory for installation drawing for specific model.

Recess Mounting Installation
Tools Required:
Center Drill #5 (0.437 dia)
Drill “B” (0.238 dia)
Drill “P” (0.323 dia)
Flat Bottom Ream(1) (0.323 dia)(3)

Drill “Q” (0.332 dia)
Ream “1/4” (0.250 dia)
Tap 3/8-24 UNF-2B
Flat Bottom Ream (2) (0.323 dia)

Flush Mounting Installation
Tools Required:

Center Drill #5 (0.437 dia)
Drill “B” (0.238 dia)
Drill “P” (0.323 dia)
Flat Bottom Ream  (0.323 dia)(2)

Drill “Q” (0.332 dia)
Tap 3/8-24 UNF-2B
Ream “1/4” (0.250 dia) (1)

IInnssttaallllaattiioonn KKiitt MMooddeell 004400AA2200 ((ffoorr SSeerriieess 110088,, 111188,, 110099 aanndd 111199 BBaalllliissttiicc PPrreessssuurree SSeennssoorrss)) KKiitt iinncclluuddeess aallll ttoooolliinngg lliisstteedd bbeellooww..

.375 (9.52)Dia.

Ream 1/4”
Ø.2500 (Ø 6.350)x .750 (19.05)
Use Model 041A pilot bushing

Flat Bottom Ream 1/4”
Ø.2500 (Ø 6.350) x .800 (20.32)

Use 041A plot bushing, 040A reamer

To suit user requirements.

➔

➔

➔

➔➔

➔➔

➔

➔

➔

THIS SECTION IS FOR REFERENCE ONLY. BEFORE PREPARING A MOUNTING HOLE, CONTACT
PCB FOR A CURRENT INSTALLATION DRAWING.
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Custom Cable Ordering Guide
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TTOO OORRDDEERR CCUUSSTTOOMM CCAABBLLEESS::
1. First designate whether the cable shall be ordered in English or Metric units.
2. Choose the desired cable. (See pages 66 and 67 for cable specifications.)
3. Find the connector that mates to the sensor. (See page 68 for connector outline drawings.)
4. Determine the length of cable required.
5. Choose the cable termination connector. (See page 68.)
6. Fill the squares with appropriate letter or number designation:

Custom Cable Ordering Guide

STANDARD CABLE TYPES

NO. COAXIAL
002 General purpose white (392°F/200°C)
003 Blue low noise/high temp. (550°F/288°C)
004 Industrial Teflon, high temp. (392°F/200°C)
005 Ruggedized 002 type (275°F/135°C)
006 Ruggedized 003 type (275°F/135°C)
012 General purpose RG-58/U (140°F/60°C)
015 Neoprene jacketed (225°F/107°C)
018 Lightweight black (221°F/105°C)
025 Ruggedized Tefzel jacketed (390°F/199°C)
030 Blue miniature, low noise (400°F/204°C)
033 Underwater, polyurethane (250°F/121°C)

TWISTED/SHIELDED PAIR
024 Industrial, polyurethane (250°F/121°C)
020 High temperature Teflon (392°F/200°C)
032 General use, lightweight (400°F/204°C)

MISCELLANEOUS
007 2-conductor red/black ribbon (176°F/80°C)
014 Coiled 2-conductor, 8 ft only (176°F/80°C)
031 Twisted pair, red/white Teflon (400°F/204°C)
035 Mini, red/black twisted pair (400°F/204°C)

HARDLINE
008 SiO2Dielectric (1 500°F/816°C) 26 pF/ft
027 MgO Dielectric (1 500°F/816°C) 66 pF/ft
028 SiO2 Dielectric (1 500°F/816°C) 15 pF/ft
029 SiO2 Dielectric(1 500°F/816°C) 27 pF/ft

The combination of cables and connectors listed are only recommended
configurations; other configurations may be available. 
Consult PCB before ordering. See cable and connector descriptions on
page 66 thru 68.

STANDARD CONNECTOR TYPES

LETTER  CONNECTOR RECOMMENDED
CABLES

10-32 Coaxial
AA 10-32 coaxial plug (standard) 030,033,Groups 1, 3
AW 10-32 coaxial solder adaptor plug (repairable) 007, 031, 035
AH 10-32 coaxial plug (wire lock hex) Groups 1 & 3
AK 10-32 coaxial plug (right angle) Groups 1 & 3
AL 10-32 coaxial jack (standard) Groups 1 & 3

5-44 COAXIAL
AG 5-44 coaxial plug (standard) 030, Groups 1 & 3
AF 5-44 coaxial plug (right angle) Groups 1 & 3
CX 5-44 coaxial jack (standard) Groups 1 & 3

“LOCKING”
AB BNC jack Groups 1, 2 & 3
AC BNC plug Groups 1, 2, 3 & 5
AQ TBNC plug (2-pin) 020, 024, 032
AR TBNC jack (2-pin) 020, 024, 032
AT TNC plug (threaded) 012, 015, 033
AU TNC jack (threaded) 012, 015, 033

INDUSTRIAL
AE Environmentally Sealed 2-pin MS3106 004, 012, 024
AM 2-pin military style (MS3106) Groups 1, 2 & 5
AP 2-pin military style (MS3106) w/strain relief Group 2

MISCELLANEOUS
AD Pigtail (no connector) All
AS Spade lug (specify size) All (except Group 4)
AO Integral hardline weld to sensor (consult PCB) Group 4
AZ Conhex plug 004

EXAMPLE BELOW: 25 ft low-noise cable with 10-32 plug connection to the sensor. The cable terminates in a right angle 10-32 plug.

0 0 3 A A 0 2 5 A K

Group 1: 002, 003, 005, 006, 018, 025
Group 2: 004, 012, 020,024,033
Group 3: 010, 034,059 (Terminates in three 6 inch (15cm) 002 cables with specified connector).
Group 4: 008, 027, 028, 029
Group 5: 014, 015

CABLE TERMINATION

CABLE LENGTH
English – Feet

Metric – Meters

SENSOR CONNECTOR

ENGLISH – BLANK
Metric – M
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Standard Cables
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SSTTOOCCKK CCAABBLLEESS AARREE AAVVAAIILLAABBLLEE FFOORR QQUUIICCKKEESSTT DDEELLIIVVEERRYY!!
The following pages list stock cables that are generally available for overnight delivery. Should your application require 
a cable not shown, consult the Custom Cable Ordering Guide on page 63 for ordering information.

SSeerriieess 000022–– GGeenneerraall PPuurrppoossee WWhhiittee CCooaaxxiiaall
General purpose coaxial cable with an extruded
waterproof Teflon insulation jacket: 29 pF/ft cable
capacitance, 400°F (204°C) maximum temperature,
0.071 inch (1,8 mm) cable diameter. Suitable for most
ICP® sensor applications.

SSeerriieess 000033–– LLooww-nnooiissee BBlluuee CCooaaxxiiaall
High-temperature, low-noise cable with Teflon-wrapped 
insulation. Internal lubricant reduces noise induced by
cable motion: 29 pF/ft , 550°F (288°C) maximum
temperature, 0.079 inch (2,0 mm) diameter. For use with
charge or ICP sensors.

Standard Cables

Coaxial Low-Noise
Length Model No. Model No.

1 ft (0,3m) — — 003A01
3 ft (0,9m) 002A03 003A03
5 ft (1,5m) 002A05 003A05
10 ft (3,0m) 002A10 003A10
20 ft (6,1m) 002A20 003A20
30 ft (9,1m) 002A30 003A30
50 ft (15,2m) 002A50 — —

LLeennggtthh MMooddeell NNoo.. MMooddeell NNoo..
3 ft (0,9m) 002C03 003C03
5 ft (1,5m) 002C05 003C05
10 ft (3,0m) 002C10 003C10
20 ft (6,1m) 002C20 003C20
30 ft (9,1m) 002C30 003C30

LLeennggtthh MMooddeell NNoo.. MMooddeell NNoo..
1 ft (0,3m) 002B01 003B01
3 ft (0,9m) 002B03 003B03

BNC plug to BNC plug extension cable.

LLeennggtthh MMooddeell NNoo.. MMooddeell NNoo..
3 ft (0,9m) 002T03 003D03
10 ft (3,0m) 002T10 003D10
20 ft (6,1m) 002T20 003D20

LLeennggtthh MMooddeell NNoo.. MMooddeell NNoo..
3 ft (0.9m) 002P03 003P03
5 ft (1,5m) 002P05 003P05
10 ft (3,0m) 002P10 003P10
20 ft (6,1m) 002P20 003P20
30 ft (9,1m) 002P30 003P30

Other cables should be ordered according to the Custom
Cable Ordering Guide on page 63.

10-32 Coaxial Plug                                                  10-32 Coaxial Plug

10-32 Coaxial Plug BNC Jack

10-32 Coaxial Plug                                                              BNC Plug

BNC Plug                                                                              BNC Plug

5-44 Coaxial Plug                                                                      BNC Plug

Standard 10-32 coaxial plug for connection to the sensor and terminates in a standard 10-32 coaxial plug.

Standard 10-32 coaxial plug for connection to the sensor and terminates in a BNC jack.

Standard 10-32 coaxial plug for connection to the sensor and terminates in a BNC plug.

Standard 5-44 coaxial plug for connection to the sensor and terminates in a BNC plug.
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10-32 coaxial solder adaptor for connection to sensor and terminates in 10-32 coaxial solder adaptor.
LLeennggtthh MMooddeell NNoo.. MMooddeell NNoo..
5 ft (1,5 m) 007A05 031A05
10ft (3,0 m) 007A10 031A10
20ft (6,1 m) 007A20 031A20

SSeerriieess 000077––  22-CCOONNDDUUCCTTOORR RRIIBBBBOONN
Flexible, 2-conductor ribbon cable (AWG 30) with
red/black PVC insulation: 10 pF/ft, 176°F (80°C)
maximum temperature. Single strand diameter 0.028 inch
(0,71 mm). Excellent for high-shock applications with ICP®

sensors. User-repairable.

SSeerriieess 003311 - 22-CCOONNDDUUCCTTOORR TTWWIISSTTEEDD PPAAIIRR
Flexible, 2-conductor twisted pair (AWG 30) with 
red/white Teflon insulation: 7 pF/ft, 400°F (204°C)
maximum temperature. Single strand diameter 0.03 inch
(0,8 mm). Excellent for high-shock applications with ICP
sensors. User-repairable.

SSeerriieess 001188––  LLIIGGHHTTWWEEIIGGHHTT CCOOAAXXIIAALL
Lightweight coaxial cable with black vinyl insulation jacket: 48 pF/ft cable capacitance, 221°F  (105°C) maximum
temperature, 0.051 inch (1,3 mm) cable diameter. For use with miniature ICP sensors to reduce cable strain. 

SSeerriieess 001122––  SSTTAANNDDAARRDD BBLLAACCKK CCOOAAXXIIAALL
Low-cost, black coaxial cable (RG-58/U) similar to
standard television cable: 29 pF/ft capacitance, 140°F
(60°C) maximum temperature, 0.195 inch (4,95 mm)
cable diameter. Ideal for transmitting low-impedance
signals over long cables.

Standard 5-44 coaxial plug for connection to the sensor and terminates in a BNC plug.
LLeennggtthh MMooddeell NNoo..
3 ft (0,9m) 018C03
5 ft (1,5m) 018C05
10 ft (3,0m) 018C10
20 ft (6,1m) 018C20
30 ft (9,1m) 018C30

Standard 5-44 coaxial plug for connection to the sensor and terminate a standard 10-32
coaxial plug.

LLeennggtthh MMooddeell NNoo..
3 ft (0,9m) 018G03
5 ft (1,5m) 018G05
10 ft (3,0m) 018G10
20 ft (6,1m) 018G20
30 ft (9,1m) 018G30

BNC plug to BNC plug extension cable.
LLeennggtthh MMooddeell NNoo..
3 ft (0,9m) 012A03
10 ft (3,0m) 012A10
20 ft (6,1m) 012A20
50 ft (15,2m) 012A50

10-32 Solder Adaptor                                         10-32 Solder Adaptor

(031 Type)

(007 Type)

5-44 Coaxial Plug                                                                      BNC Plug

5-44 Coaxial Plug                                                       10-32 Coaxial Plug

BNC Plug                                                                   BNC Plug

Standard CablesStandard Cables
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000077 - LLIIGGHHTTWWEEIIGGHHTT 22-CCOONNDDUUCCTTOORR RRIIBBBBOONN CCAABBLLEE

007 - CABLE: Lightweight, flexible, 2-conductor ribbon cable 
(AWG 30) with red/black PVC insulation: 10 pF/ft, max. temp.
176°F (80°C), 0.028 inch (0.71 mm) single strand diameter. 
Use with 10-32 solder adaptor plug, “W” Suitable for use with
ICP sensors. User-repairable.

000088 - SSIILLIICCOONN DDIIOOXXIIDDEE HHAARRDDLLIINNEE CCAABBLLEE

008 - CABLE: Hardline coaxial cable with Inconel 600 outer
jacket and SiO2 Dielectric: 26 pF/ft, max. temp. 1500°F
(816°C), 0.125 inch (3,18mm) diameter. Low-cost cable for use
with charge mode or ICP sensors when running cable through
high-temperature environments.

001122 - SSTTAANNDDAARRDD RRGG-5588//UU CCOOAAXXIIAALL CCAABBLLEE

012 - CABLE: Standard RG-58/U coaxial cable with a
polyethylene dielectric and black vinyl insulation jacket: 29 
pF/ft, max. temperature 140°F (60°C), 0.195 inch (4,95mm)
cable diameter. For use as standard extension cable with low-
impedance signals.

001188 - MMIINNIIAATTUURREE,, LLIIGGHHTTWWEEIIGGHHTT CCOOAAXXIIAALL

018 CABLE: Lightweight, flexible coaxial cable with PVC
insulation jacket: 48 pF/ft, 221°F (105°C) max temperature,
0.051 inch (1,3 mm) diameter. Generally for use with 5-44
coaxial connectors on miniature ICP sensors.

002200-HHIIGGHH-TTEEMMPPEERRAATTUURREE,, TTWWIISSTTEEDD SSHHIIEELLDDEEDD PPAAIIRR

020 - CABLE: Twisted shielded pair covered with Teflon
insulation jacket: 78 pF/ft, max temperature 392°F (22°C), 
0.16 inch (4,06mm) diameter. For use with ICP sensors in high
RFI and EMI environments. 100% foil shield.

000022 - GGEENNEERRAALL PPUURRPPOOSSEE WWHHIITTEE CCOOAAXXIIAALL

002 CABLE: General purpose, white coaxial cable with
waterproof, extruded Teflon jacket: 29 pF/ft, 400°F (204°C)
max. temperature, 0.071 inch (1,8mm) diameter. Suitable for
ICP sensor applications.

000033 - BBLLUUEE LLOOWW-NNOOIISSEE//HHIIGGHH-TTEEMMPPEERRAATTUURREE CCOOAAXXIIAALL

003 CABLE: Blue low-noise, high-temperature coaxial cable with
Teflon-wrapped  insulation jacket: 29 pF/ft, 550°F (288°C)
maximum temperature, 0.079 inch (2,0mm) cable diameter.
Recommended for use with either ICP or charge mode
piezoelectric sensors.

000044 - IINNDDUUSSTTRRIIAALL HHIIGGHH-TTEEMMPPEERRAATTUURREE CCOOAAXXIIAALL

004 CABLE: Industrial coaxial cable with extruded waterproof,
brownTeflon insulation jacket: 15 pF/ft, 392°F (200°C)
maximum temperature, 0.140 inch (3,6mm) cable diameter. For
use with ICP sensors in high temperature or corrosive industrial
environment.

000055 - RRUUGGGGEEDDIIZZEEDD 000022-TTYYPPEE CCOOAAXXIIAALL CCAABBLLEE

005 CABLE: Ruggedized, 002 cable with tin-plated copper 
braid and heat-shrink tubing: 29 pF/ft, maximum temperature
275°F (135°C), 0.089 inch (2,3mm) diameter. For use with ICP
sensors.

000066 - RRUUGGGGEEDDIIZZEEDD 000033-TTYYPPEE CCOOAAXXIIAALL CCAABBLLEE

006 - CABLE: Ruggedized 003 low-noise cable with 
tin-plated copper braid and heat-shrink tubing: 29 pF/ft,
maximum temperature 275°F (135°C), 0.103 inch (2,62mm)
diameter. Recommended for charge mode or ICP sensors
requiring a durable cable.

Cable DescriptionsCable Descriptions

White 
Teflon
Jacket

Shield (ground)

Shield (ground)

Dielectric

Dielectric

Conductor 
(signal)

Conductor 
(signal)

Teflon
Wrapped

Outer
Jacket

Shield (ground) Graphite
Lubricant

Dielectric

Conductor
(signal)

Extruded Brown Teflon Jacket

Clear
Heat-
Shrink
Tubing

Tin-plated
Copper Braid

White
Teflon Jacket Shield (ground)

conductor
(signal)

Dielectric

Clear
Heat-
Shrink
Tubing

Tin-plated
Copper Braid

Wrapped Teflon
Outer Jacket

Shield
(ground)

Graphite Lubricant

Dielectric

Conductor
(signal)

PVC Insulation

Conductor #1 (signal-red)
Conductor #2 (ground-black)

OuterJacket
(ground)

Dielectric

Conductor

Black Vinyl
Outer Jacket

Shield (ground) Dielectric

Conductor
(signal)

Black
PVC

Jacket

Shield (ground) Dielectric

Conductor
(signal)

Teflon Cover

Foil Shield and Ground Strap

Conductor #1
(signal-red)

Conductor #2
(ground-black)
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003333–– PPOOLLYYUURREETTHHAANNEE-JJAACCKKEETTEEDD CCOOAAXXIIAALL

033-CABLE: Polyurethane-jacketed coaxial cable: 26 pF/ft,
250°F (121°C) maximum temperature, 0.115 inch (2,9mm)
diameter. Suitable for long term underwater testing applications
with ICP sensors.

003355–– MMIINNIIAATTUURREE RREEDD//BBLLAACCKK TTWWIISSTTEEDD PPAAIIRR

035-CABLE: Miniature red/black twisted pair (AWG 36) with
Teflon insulation: 10pF/ft, maximum temperature 400°F
(204°C), 0.012 inch (0,3mm) single strand diameter. Use with
the user-repairable 10-32 solder connector adaptor “AW”.
Suitable for use with ICP sensors.

003311–– RREEDD//WWHHIITTEE TTWWIISSTTEEDD PPAAIIRR

031-CABLE: Red/white two-conductor, twisted pair 
(AWG 30) with Teflon insulation: 7 pF/ft, maximum
temperature 400°F (204°C), 0.03 inch (0,8mm) single
diameter. Use with the repairable 10-32 solder connector
adaptor “AW”. Suitable for use with ICP sensors.

003322 - TTWWIISSTTEEDD SSHHIIEELLDDEEDD,, GGEENNEERRAALL UUSSEE 22-CCOONNNNEECCTTOORR

032 - CABLE: General purpose, twisted, shielded, 2-
conductor cable with Teflon jacket: 20pF/ft, 400°F
(204°C) maximum temperature, 0.075 inch, (1,9mm)
diameter. Use with case-isolated sensors.

002244 - SSTTAANNDDAARRDD IINNDDUUSSTTRRIIAALL,, TTWWIISSTTEEDD SSHHIIEELLDDEEDD PPAAIIRR

024-CABLE: Polyurethane-jacketed, twisted shielded pair:
31 pF/ft, 250°F (121°C), maximum temperature, 0.25
inch (6,35mm) cable diameter. For use with industrial,
ruggedized ICP® sensors in factory environments where 
RFI and EMI are present.

002255 - SSHHIIEELLEEDD TTEEFFZZEELL-JJAACCKKEETTEEDD CCOOAAXXIIAALL

025-CABLE: White RG178 coaxial with rugged Tefzel®

outer insulating jacket: 37 pF/ft, 390°F (199°C), maximum
temperature, 0.116 inch (2,95mm) diameter. For use with
ICP sensors in industrial or Teflon-prohibitive environments.

002277,, 002288 AANNDD 002299 - HHAARRDDLLIINNEE CCAABBLLEESS

027-CABLE: ARI Hardline coaxial cable with Inconel 600
outer MgO dielectric: 17pF/ft, maximum temperature
1500°F (816°C), 0.125 inch (3,18mm) diameter. Use 
with standard ICP sensors when running cables through
extremely high-temperature environment.

028 - CABLE: Hardline coaxial cable with an Inconel 600
outer conducting jacket, SiO2 dielectric: 15 pF/ft, maximum
temperature 1 500 °F (816°C), 0.125 inch (3,18mm)
diameter. For running high-quality, low-or high-impedance
signals through high-temperature environments.

029 - CABLE: Hardline coaxial cable, 304 stainless steel
outer jacket, SiO2 dielectric: 27 pF/ft nominal, maximum
temperature 1 500°F (816°C), 0.125 inch (3,18mm)
diameter. For running high-quality, low-or high-impedance
signals through high-temperature environments.

003300–– MMIINNIIAATTUURREE,, LLOOWW-NNOOIISSEE CCOOAAXXIIAALL

030-CABLE: Blue low-noise, miniature coaxial cable: 30
pF/ft, maximum temperature 400°F (204°C), 0.031
diameter (0,79mm). Use with either charge of ICP sensors
requiring a miniature, lightweight cable.

Cable DescriptionsCable Descriptions

Polyurethane Jacket Shield
Conductor #1
(signal-red)

Conductor #2
(ground-blue)

Tefzel Outer
Jacket Shield Insulation Ground

Dielectric

Conductor
(signal)

Outer Jacket
(ground)

Dielectric

Conductor
(signal)

Teflon Jacket Shield (ground) Lubricant Dielectric Conductor
(signal)

Insulating Jackets

Insulating Jackets

Conductor #2
(signal-red)

Conductor #1
(ground-white)

Conductor #1
(ground-white)

Conductor #2
(signal-red)

Teflon Jacket Shield Conductor #1
(signal-white)

Conductor #2
(ground-black)

Polyurethane Jacket Shield (ground) Dielectric

Conductor
(signal)
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AAAA..
1100-3322 CCooaaxxiiaall PPlluugg 

((ssttaannddaarrdd))

AABB.. BBNNCC JJaacckk 
((ssttaannddaarrdd))

AACC.. BBNNCC PPlluugg 
((ssttaannddaarrdd))

AADD.. PPiiggttaaiill 
((lleeaaddss ssttrriippppeedd 
aanndd ttiinnnneedd))

AAEE.. EEnnvviirroonnmmeennttaallllyy SSeeaalleedd 
CCoonnnneeccttoorr 
((22-ppiinn MMSS33110066))

AAFF.. 55-4444 CCooaaxxiiaall PPlluugg 
((rriigghhtt aannggllee))

AAGG.. 55-4444 CCooaaxxiiaall PPlluugg 
((ssttaannddaarrdd))

AAHH.. 1100-3322 CCooaaxxiiaall PPlluugg 
((wwiirree-lloocckkiinngg hheexx))

CCXX.. 55-4444 CCooaaxxiiaall JJaacckk 
((ssttaannddaarrdd))

AAKK.. 1100-3322 CCooaaxxiiaall PPlluugg 
((rriigghhtt aannggllee))

AALL.. 1100-3322 CCooaaxxiiaall JJaacckk
((ssttaannddaarrdd))

CCCC.. 1100-3322 CCooaaxxiiaall JJaacckk
HHaarrddlliinnee ffoorr 000088,, 002277,, 
002288,, 002299 ccaabbllee 

AAMM.. 22-ppiinn MMiilliittaarryy SSttyyllee 
((MMSS33110066))

AAOO.. IInntteeggrraall HHaarrddlliinnee WWeelldd 
ttoo SSeennssoorr 
((ccoonnssuulltt PPCCBB))

AAPP.. 22-ppiinn MMiilliittaarryy SSttyyllee
((MMSS33110066)) wwiitthh 
ssttrraaiinn rreelliieeff

AAQQ.. TTBBNNCC PPlluugg 
((22-ppiinn))

AARR.. TTBBNNCC JJaacckk 
((22-ppiinn))

AASS.. SSppaaddee LLuugg 
((ssppeecciiffyy lluugg ssiizzee))

AATT.. TTNNCC PPlluugg 
((tthhrreeaaddeedd))

AAUU.. TTNNCC JJaacckk 
((tthhrreeaaddeedd))

AAWW.. 1100-3322 SSoollddeerr AAddaappttoorr
((uusseerr-rreeppaaiirraabbllee))

AAZZ.. CCoonnhheexx PPlluugg

See the catalog cable ordering guide on page 63 to determine cable connector compatibility.
Standard connectors are listed below:

Sensor
Weld

Cable

Connector DescriptionsConnector Descriptions



CCOONNNNEECCTTOORR AADDAAPPTTOORR:: 10-32 coaxial
plug to BNC jack. Converts 10-32
connectors for use with BNC plugs.

SSOOLLDDEERR CCOONNNNEECCTTOORR AADDAAPPTTOORRSS::
10-32 coaxial plug to solder terminals.
Excellent for high-shock applications. 
User-repairable.

FFEEEEDD-TTHHRRUU AADDAAPPTTOORR::
10-32 coaxial jack to BNC jack. Bulkhead
connects BNC plug to 10-32 coaxial plug.

PPLLAASSTTIICC PPRROOTTEECCTTIIVVEE CCAAPP:: Provides strain
relief for solder connector adaptors, as
well as protects cable ends.

1100-3322 CCOOAAXXIIAALL GGRROOUUNNDDIINNGG CCAAPP::
Used to short charge mode sensors during
storage and transportation.

SSCCOOPPEE IINNPPUUTT AADDAAPPTTOORR:: 10-32 coaxial
jack to BNC plug. For adapting BNC
connectors for use with 10-32 coaxial plugs.

CCAABBLLEE AADDAAPPTTOORR:: 10-32 coaxial jack to
BNC jack. Joins cables terminating in a
BNC plug and a 10-32 coaxial plug.

BBNNCC CCOOUUPPLLEERR:: BNC jack to BNC jack.
Joins two cables terminating in BNC plugs.

1100-3322 CCOOAAXXIIAALL RRIIGGHHTT AANNGGLLEE
CCOONNNNEECCTTOORR AADDAAPPTTOORR:: 10-32 Coaxial
jack to 10-32 coaxial plug. For use in
confined locations.

007766AA0055 1100-3322 CCOOAAXXIIAALL PPLLUUGG::
Microdot connector screw-on type.

007766AA2255 CCOONNNNEECCTTOORR TTOOOOLL:: Used to install
076A05 screw-on type microdot connector.

MMOODDEELL 007766AA3300 MMIICCRROODDOOTT SSCCRREEWW-
OONN CCOONNNNEECCTTOORR KKIITT:: One Model
076A25 Tool and 20 Model 076A05 10-
32 coaxial connectors for emergency
repair of 002 or 003 type cables.

SSCCOOPPEE IINNPPUUTT TT CCOONNNNEECCTTOORR:: BNC plug
to two 10-32 coaxial jacks. Used for
splitting low-impedance signals.

1100-3322 CCOOAAXXIIAALL FFEEEEDD-TTHHRRUU
CCOONNNNEECCTTOORR:: 10-32 coaxial jack to
10-32 coaxial jack. Joins two cables
terminating in 10-32 coaxial plugs.

BBNNCC TT CCOONNNNEECCTTOORR:: BNC plug to two
BNC jacks. Used as a cable splitter.

1100-3322 HHEERRMMEETTIICC FFEEEEDD-TTHHRRUU:: 10-32
coaxial jack to 10-32 coaxial jack.
Tapped 5/16-32.

007766BB0066 1100-3322 CCOOAAXXIIAALL CCOONNNNEECCTTOORR::
Microdot connector crimp-on type.
Requires tool contained in 076B31 kit.

007766BB0077 CCAABBLLEE SSTTRRAAIINN RREELLIIEEFF::
For 076B06 microdot connectors.

MMOODDEELL 007766BB3311 MMIICCRROODDOOTT CCRRIIMMPP-OONN
CCOONNNNEECCTTOORR KKIITT:: Includes 1 pin
crimping tool, 1 sleeve-crimping tool, and
20 Model 076B06/B07 connectors/cable
strain relief’s.  (Tools not shown) (Wire
stripper and soldering iron not included).
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Connector AdaptorsConnector Adaptors

007700AA0055

007700AA1111

007700AA1144

007766BB0066 aanndd 007766BB0077

007766AA0055

007700AA0022

007700AA0088

007700AA1122

007700AA2200

007700AA0033

007700AA1133

008855AA1188

008855AA4400

1/4” max 
wall thk
5/15”-32 mtg
thd

Ground

Signal
Power

1/8” max 
wall thk
1/2” mtg thd

10-32 THD.
coaxial
plug

007700AA0099                    007700BB0099

007700AA0011

CCooaaxxiiaall CCoonnnneeccttoorr

007766AA2255

SSttrraaiinn RReelliieeff
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ICP® sensor signal conditioners provide the necessary constant
current excitation voltage to ICP sensors and decouple the
sensor bias voltage from the output. A wide selection of signal
conditioners are available with battery or line power, with or
without gain, in single or multi-channel configurations, and
with manual or computer controlled operation.

Signal Conditioners

BBAATTTTEERRYY-PPOOWWEERREEDD SSIIGGNNAALL CCOONNDDIITTIIOONNEERR
Battery signal conditioners provide 27 volt, 2 mA constant-
current power to ICP sensors. Features include the color-
coded circuit check-out meter, a battery test button, and
inputs for both an external battery source and a
rechargeable battery option. Unity gain and selectable
gain units are available.
448800CC0022 Unity gain
448800EE0099 Selectable gain of x1, x10 or x100

To specify recharge option, add prefix “R” to the model
number (e.g., R480C02 indicates a Model 480C02
Signal Conditioner supplied with model 488A02 battery
charger and three 9-volt NICAD batteries.

LLIINNEE-TTYYPPEE IICCPP®® SSEENNSSOORR SSIIGGNNAALL 
CCOONNDDIITTIIOONNEERR
AC-type conditioners power ICP low-impedance sensors and
couple them to readout instruments. Output current is adjustable
from 2 to 20 mA. The higher current is an advantage when
driving high-frequency sensor signals over long cables (more
than 100 ft.). Line-power units are factory set at 4 mA, which is
adequate for most applications.
448822AA0066 Single channel, unity gain
448822AA0055 Four channel, unity gain
448822BB1111 Single channel, selectable gain of x1, x10 or x100
448844BB0066 Single channel, provides DC coupling
448822AA1166 Four channel, push-button gain of x1, x10 or x100, overload and fault lights
448822AA1177 Same as 482A16 with switchable output to one BNC jack
448822AA1188 Eight channel, push-button gain of x1, x10 or x100, overload and fault 

lights, 8-1 switchable output to a single BNC jack
448822AA1199 Same as 482A18, dual 4-1 switchable output to two BNC jacks
448822AA2200 Eight channel, push-button gain of x1, x10 or x100, overload and fault lights.

To specify operation from 220-volts, add prefix “F” to the model number (e. g., F482A06 
indicates a Model 482A06 Signal Conditioner with 220-volt power operation).

Power units have either a color-coded circuit check-out meter
or LEDs for monitoring bias voltage on the signal lead. On
the check-out meter, green indicates normal operation, red
indicates a short, and yellow indicates an open circuit. 
Single-channel power units are available in sensor kits,
complete with the pressure sensor of your choice, ready to
connect and operate. These kits are provided ready to
connect and operate. See page 74 for detailed information
on sensor kits.

448800CC0022 448800EE0099

448822AA1166

448811AA0022

444422AA0066
MMUULLTTIICCHHAANNNNEELL SSIIGGNNAALL CCOONNDDIITTIIOONNEERR MMOODDEELL 448811AA0022  

For powering piezoelectric ICP® sensors, this signal conditioner
provides an effective method for managing large numbers of
sensor channels. Standard features include gain of x1, x10
and x100 with autoranging and RS232 and RS485
computer-control interface. Additionally, LED indicators
monitor normal and faulty operation as well as overload
conditions. Power to the sensors is in the form of a 24
VDC, 4mA (adj. from 2 to 20 mA) constant current
excitation. Sixteen BNC output jacks are also located on
the front panel and 16 BNC input jacks/multipin
input/output connectors on the rear panel.

448822AA2211 Single channel, unity gain, low noise,      marked
448822AA2222 Four channel, unity gain, low noise,      marked
444422AA0022 Single channel, gain x1, x10 or x100, low noise,      marked
448822BB1111 Single channel, gain x1, x10 or x100
444422AA0044 Four channel, gain x1, x10 or x100, low noise,      marked
448822AA1166 Four channel, gain x1, x10 or x100, overload and fault lights
448822AA1177 Four channel, gain x1, x10 or x100, 4-1 switchable output to one BNC jack
444422AA0066 Single channel, gain x1, x10 or x100, AC/DC selectable,

low noise,      marked
448822AA1188 Eight channel, gain x1, x10 or x100, 8-1 switchable output to one BNC

jack, overload and fault lights

To specify operation from 220-volts, add prefix “F” to the model number (e. g., F482A16 
indicates a Model 482A16 Signal Conditioner with 220-volt power operation).

448822AA2211 448822AA2222
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LLAABBOORRAATTOORRYY-SSTTYYLLEE CCHHAARRGGEE AAMMPPLLIIFFIIEERRSS
The basic function of a laboratory charge amplifier is to
convert the high-impedance charge from a piezoelectric
sensor into a low-impedance voltage signal compatible
with readout instruments. Signal normalization and gain
adjust features allow the user to take advantage of the
very wide dynamic range of a piezoelectric sensor.

DDUUAALL MMOODDEE CCHHAARRGGEE AAMMPPLLIIFFIIEERRSS 
MMooddeellss 446633AA aanndd 446644AA operate with charge mode
piezoelectric sensors and provide a current source for
coupling to ICP® voltage mode sensors.

MMooddeell 446633AA is a multi-range “Dial-Cal” charge amplifier
similar to the Model 464A with many of the same 
features. The significant operational differences of model
463A are the built-in calibration features and ranges
expressed in psi, g, or lb Full Scale, instead of units per
volt.

MMooddeell 446644AA is multi-range “Dial-Sensitivity” model 
similar to the Model 462A described above. Operation
simply involves switching to the “Charge” or “ICP” mode,
dialing in the sensor sensitivity, and switching to the
desired range, which reads in units per volt. Plug-in
filters, calibration input, and remote ground are standard
features.

BBAASSIICC ““DDIIAALL SSEENNSSIITTIIVVIITTYY”” CCHHAARRGGEE AAMMPPLLIIFFIIEERR 
MMooddeell 446622AA is an economically priced multi-range 
charge amplifier designed for use with quartz and 
ceramic piezoelectric sensors.

This unit has 11 selectable ranges from 5 to 1000 000
pC, accommodating very large inputs from high-range
quartz pressure sensors. The sensitivity dial is adjustable
for sensors in 0.1 to 1.1 pC range, which matches most
quartz pressure sensors. Sensor sensitivities greater than
1.1 pC/psi can be accomodated. A rear panel CAL
INPUT provides for checking range and sensitivity 
settings. Other features include a switch-type ground to
prevent ESD damage when connecting long cables. A
three-position time constant switch can be set on “Long”
for static calibration and quasi-static measurements,
“Medium” for drift-free dynamic operation, and “Short”
for use with ceramic sensors.

Options include plug-in filters, a remote ground relay, 
and rack mounting.

Signal Conditioners

PCB charge amplifiers have a three-position selectable
input time constant (TC) switch. The long TC position
allows for static calibration of quartz sensors as well as
quasi-static measurements in thermally stable
environments; the medium TC provides for drift-free
dynamic operation; and the short TC position is used for
operation with ceramic-type sensors.

See the PCB Electronics for Piezoelectric Sensors catalog
for complete information on these products.

446633AA

446622AA
7171
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MMOODDEELL 446622BB5522 LLAABBOORRAATTOORRYY-SSTTYYLLEE BBAALLLLIISSTTIICCSS
CCHHAARRGGEE AAMMPPLLIIFFIIEERR 
Designed for use with quartz ballistic sensors, this laboratory-style 
charge amplifier features a digital dial switch for inputting sensor
sensitivity and standardizing the signal sensitivity at 10 000 psi/volt.
Other features include: manual or remote grounding, a built-in
calibration capacitor, and a three-position discharge time constant
switch.

SSYYSSTTEEMMSS 440000AA2200 AANNDD 440000AA2211 AAMMMMUUNNIITTIIOONN 
TTEESSTTIINNGG MMOONNIITTOORR
This Ammunitions Testing Monitor combines a Ballistics Charge 
Amplifier and a Model 451A07 Digital Peak Meter conveniently
packaged together for conducting automated testing of ammunition.
SSyysstteemm 440000AA2200 utilizes a Model 462B52 Charge Amplifier 
standardized at 10 000 psi/volt, while SSyysstteemm 440000AA2211 utilizes a 
Model 462B53 Charge Amplifier standardized at 1000 MPa/volt.

The charge amplifier portion converts the high-impedance signal from a
quartz, charge mode ballistic pressure sensor into a low-impedance
voltage signal compatible with readout instruments. The digital ballistics
charge amplifier standardizes the measuring system sensitivity by 
setting the sensor sensitivity on the easy-to-read digital switch. Resetting
or zeroing can be accomplished manually or remotely. Other features 
of this charge amplifier include an external calibration jack and a three-
position discharge time constant switch for static-pressure sensor
calibration.

MMooddeell 445511AA0077 Digital Peak Meter prominently displays the peak 
voltage or operates in standard digital voltmeter mode. As implemented
in the Model 400A20 or 400A21 Testing Monitor System, these values
directly correlate to the peak pressure. Additional features of the meter
include a DC offset adjustment, range switching, and manual, remote,
or automatic resetting. An output jack is provided for connection to an
oscilloscope or analyzer.

Specify Models F400A20 or F400A21 (the system model number with
an “F” prefix) for optional operation with 210 to 250 VAC power.

Each of the units, Models 462B52, 462B53, and 451A07 may be
purchased separately. They operate from 100 to 130 VAC power. 

IINN-LLIINNEE CCHHAARRGGEE AANNDD VVOOLLTTAAGGEE AAMMPPLLIIFFIIEERRSS
Operate with charge output sensors and constant-current signal
conditioners over standard coaxial cable. Compared to 
expensive laboratory-style charge amplifiers, in-line models increase
signal-to-noise ratio, improve resolution, simplify operation, and
substantially lower cost per channel.  

442222DD1111 In-line, low-noise charge converter, 100 mV/pC

442222DD1122 In-line, low-noise charge converter, 10 mV/pC

442222DD1133 In-line, low-noise charge converter, 1 mV/pC

High resolution 422E Series is also available.

Signal ConditionersSignal Conditioners

MMooddeell 446622BB5522

MMooddeell 440000AA2200

SSeerriieess 442222DD
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CCOONNNNEECCTTOORR AANNDD IINN-LLIINNEE VVOOLLTTAAGGEE
FFOOLLLLOOWWEERRSS 
The SSeerriieess 440011 aanndd 440022 act as a voltage amplifier to
convert the high-impedance output from charge mode
sensors to a low-impedance non-inverting voltage signal
compatible with readout instruments when coupled with
an ICP® signal conditioner. Series 401 Impedance
Converters attach directly to the 10-32 coaxial jack on
most sensors. Series 402 Voltage Followers connect to the
sensor in line, over a short, low-noise input cable. 

440011AA Impedance Converter connects to 10-32 Jack

440022AA Source follower connects in line through a 
short length of low-noise cable, converts to 
low-impedance signal, 5pF

440022AA0022 In-line Voltage Follower, 100 pF

440022AA0033 In-line Voltage Follower, 1000 pF 

To determine the sensitivity (and consequently, the range)
of the system, use the law of:

V = Q/C, where V=Voltage Sensitivity (volts/unit)
Q = Charge Sensitivity (pC/unit)
C = Total capacitance of input cable, sensor, and 

amplifier  unit.

Sensor ranging can be accomplished by adding or
subtracting capacitance.

IICCPP®® SSEENNSSOORR SSIIMMUULLAATTOORR 
Installed in place of an ICP sensor, 
MMooddeell 449922BB provides a total
system calibration prior to 
actual testing. The unit
transforms an adjustable 
internal or external test signal
into a simulated sensor signal
for calibrating recording systems
or tuning long cable lines. It is
structured with a square wave
oscillator, a precision attenuator,
and a line-drive amplifier like
those found in ICP sensors. 

CCHHAARRGGEE CCAALLIIBBRRAATTIIOONN RREEFFEERREENNCCEE SSOOUURRCCEE 
MMooddeell 449922BB0033 provides a known charge (pC) or voltage
(V) square pulse for calibrating entire measurement
systems. This device incorporates a three-position voltage
selector switch (0.1, 1.0, 10  volt) and precison attenuator
to provide an adjustable voltage pulse from 0 to 10 volts
for calibrating low-impedance systems and checking long
cables. Engaging high-precision capacitors
(100, 1000, and 10 000pF) converts 
the known voltage level to a charge
signal according to: Q = VC. This
charge signal provides a means for
calibrating charge amplifiers, as well
as for determining range and trigger
settings. The unit operates from one
standard 9V battery and one standard
“AA” (1.5V) battery.

SSUUMMMMAATTIIOONN//DDIIFFFFEERREENNTTIIAATTIIOONN AAMMPPLLIIFFIIEERR 
Working in conjunction with a PCB multi Channel Signal
Conditioner and PCB pressure sensors, the MMooddeell
449900MM0022 allows exact timing of measurements of a shock
wave traveling through a shock tube. The Model 490M02

takes the output from a multichannel ICP Signal
Conditioner and differentiates each sensor signal
into a sharp peak. The channels are then summed
and sent through a single output jack. The resulting
consecutive sharp peaks of the pulse may then be
fed into a single channel storage scope and
accurately measured for time. The Model 490M02
also features a timing pulse output jack to trigger
the scope. (Item not shown)

Signal Conditioners

IICCPP®® SSEENNSSOORR SSIIMMUULLAATTOORR 
MMooddeell 440011AA0044 consists of a unity gain, non-inverting, 
impedance-converting voltage amplifier similar to those
found in many ICP sensors. When used in conjunction 
with a signal generator, the electrical characteristics of
long cables may be easily 
determined. Testing long cables
is especially important
when attempting to
measure microsecond
response during shock
and blast testing.

output

input

492B

SSeerriieess 440022
((PPhhoottoo iiss ttwwoo ttiimmeess aaccttuuaall ssiizzee))

PPRREESSSSUURREE AANNDD FFOORRCCEE SSEENNSSOORR DDIIVVIISSIIOONN TTOOLLLL FFRREEEE:: 888888-668844-00001111

440011AA0044

449922BB0033

7373
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Sensor Kits
For voltage-mode sensors with built-in amplifiers

Sensor Kits
For voltage-mode sensors with built-in amplifiers

SSEENNSSOORR KKIITTSS::
Especially for test evaluation, any voltage-mode sensor
with built-in amplifier can be supplied in convenient kit
form, as illustrated.  Packed in a handsome vinyl case,
these kits are supplied complete with sensor, signal
conditioner, cables, adaptors and accessories ready to
connect to your read-out instrument and operate.

Sensor kits are available in a variety of choices with
battery or line power, with and without built-in gain.
New battery power units feature gain, higher voltage
source, 27 volt (extends battery life and dynamic range
of many ICP® sensors to full +10V), and an input jack for
connecting the Model 073A05 long life (1 year) external
battery pack.  Options include built-in NICAD batteries
and recharger 488A02.

TTOO OORRDDEERR AA BBAATTTTEERRYY-PPOOWWEERREEDD SSEENNSSOORR KKIITT::
Select the ICP voltage-model sensor of your choice. Add
prefix K, KR, GK or GKR in front of sensor model number
(eg. K102A) and add kit cost to the sensor price.  Specify
input cable length if other than 10 feet, up to 50 feet
supplied at no additional charge.

BATTERY-POWER KITS
Models:
• K 480C02 battery power kit, unity

gain, BNC input/output
• KR 480C02 rechargeable kit with

NICAD batteries and 488A02 charger

• GK 480E09 battery power kit with
gain X1, X10, X100, BNC/BNC

• GKR 480E09 rechargeable kit with
NICAD batteries and 488A02
recharger

TTyyppiiccaall KKiitt wwiitthh SSeennssoorr,, SSiiggnnaall
CCoonnddiittiioonneerr,, CCaabblleess,, 

aanndd AAcccceessssoorriieess

Battery-Powered Kit Line-Powered Kit (105-125 V; 50-60 Hz)
for 220 V option, use prefix F

TTOO OORRDDEERR AA LLIINNEE-PPOOWWEERREEDD SSEENNSSOORR KKIITT::
Select the ICP voltage-model sensor of your choice.  Add
prefix KL, GKL or DKL in front of sensor model number (eg.
KL102A) and add kit cost to the sensor price.  Specify 
input cable length if other than 10 feet, up to 50 feet
supplied at no additional charge.

• contains cables, power unit &
accessories as shown with
specified sensor

• expedites ordering

• simplifies set-up time

• ready to operate

• assures correct power &
connections

LINE-POWER KITS
Models:
• KL 482B06 line power kit, unity gain,

BNC input/output
• GKL 482B11 line power kit with gain

X1, X10, X100, BNC/BNC

• DKL 484B06 Line power kit with DC
coupling, unity gain, BNC/BNC

• GDKL 484B11 line power kit with
DC coupling and gain X1, X10,
X100, BNC/BNC

CCAABBLLEE OORRDDEERRIINNGG IINNFFOORRMMAATTIIOONN::
Model 002C10 Input Cable, 10 foot (10-32 to BNC
Plug) and 012A03 output cable, 3 foot (BNC plug to
BNC plug) are supplied unless otherwise indicated.

For applications involving sensor cable lengths greater
than 100 feet, the line powered “KL” Kits are
recommended because of their higher adjustable
excitation current supply capacity (2 to 20mA).
Refer to page 82 for information on driving long cables.

SSIIGGNNAALL CCOONNDDIITTIIOONNEERR KKIITTSS::
When a signal conditioner kit is ordered, add kit
prefix to signal conditioner model number (eg.
K480C02 is a signal conditioner, input cable and
output cable).

482B06,
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IINNTTRROODDUUCCTTIIOONN TTOO DDYYNNAAMMIICC PPRREESSSSUURREE
SSEENNSSOORRSS
PPiieezzooeelleeccttrriicc PPrreessssuurree SSeennssoorrss mmeeaassuurree ddyynnaammiicc 
pprreessssuurreess.. TThheeyy aarree ggeenneerraallllyy nnoott ssuuiitteedd ffoorr ssttaattiicc 
pprreessssuurree mmeeaassuurreemmeennttss.. DDyynnaammiicc pprreessssuurree
mmeeaassuurreemmeennttss iinncclluuddiinngg ttuurrbbuulleennccee,, bbllaasstt,, bbaalllliissttiiccss aanndd
eennggiinnee ccoommbbuussttiioonn uunnddeerr vvaarryyiinngg ccoonnddiittiioonnss mmaayy
rreeqquuiirree sseennssoorrss wwiitthh ssppeecciiaall ccaappaabbiilliittiieess.. FFaasstt rreessppoonnssee,,
rruuggggeeddnneessss,, hhiigghh ssttiiffffnneessss,, eexxtteennddeedd rraannggeess,, aanndd tthhee
aabbiilliittyy ttoo aallssoo mmeeaassuurree qquuaassii-ssttaattiicc pprreessssuurreess aarree
ssttaannddaarrdd ffeeaattuurreess aassssoocciiaatteedd wwiitthh PPCCBB qquuaarrttzz pprreessssuurree
sseennssoorrss..

TThhee ffoolllloowwiinngg iinnffoorrmmaattiioonn pprreesseennttss ssoommee ooff tthhee ddeessiiggnn
aanndd ooppeerraattiinngg cchhaarraacctteerriissttiiccss ooff PPCCBB pprreessssuurree sseennssoorrss ttoo
hheellpp yyoouu bbeetttteerr uunnddeerrssttaanndd hhooww tthheeyy ffuunnccttiioonn,, wwhhiicchh,, iinn
ttuurrnn,, hheellppss yyoouu mmaakkee bbeetttteerr ddyynnaammiicc mmeeaassuurreemmeennttss..

TTYYPPEESS OOFF PPRREESSSSUURREE SSEENNSSOORRSS
This catalog describes two modes of operation for 
pressure sensors manufactured by PCB. Charge mode
pressure sensors generate a high-impedance charge
output. ICP® (Integrated Circuit Piezoelectic) voltage mode-
type sensors feature built-in microelectronic amplifiers,
which convert the high-impedance charge into a low-
impedance voltage output. (ICP is a registered trademark
of PCB Piezotronics.) 

SSEENNSSOORR CCOONNSSTTRRUUCCTTIIOONN
Piezoelectric pressure sensors are available in various
shapes and thread configurations to allow suitable
mounting for various types of pressure measurements.
Quartz crystals are used in most sensors to ensure stable,
repeatable operation. The quartz crystals are usually
preloaded in the housings to ensure good linearity.
Tourmaline, another stable naturally piezoelectric crystal, 
is used in some PCB sensors where volumetric sensitivity is
required.

CCHHAARRGGEE MMOODDEE SSEENNSSOORRSS
When the crystal is stressed, a charge is generated. This
high-impedance output must be routed through a special
low-noise cable to an impedance-converting amplifier,
such as a laboratory charge amplifier or source follower.
High insulation resistances must be maintained in the
cables and connections. 

Figure 1. Typical ICP Quartz Pressure Sensor

FFiigguurree 11 illustrates the cross-section of a typical quartz
pressure sensor. This particular sensor is a General
Purpose Series with built-in electronics. 

Diaphragm

Technical InformationTechnical Information



7676

Technical Information

PPCCBB PPIIEEZZOOTTRROONNIICCSS,, IINNCC.. 771166-668844-00000011

Figure 2. Charge Mode 
System Schematic

Figures 2 and 3 show a typical charge amplifier system schematic, including
sensor, low-noise cable, and charge amplifier.

Figure 3. Charge Mode System
Figure 4. ICP Sensor System Schematic

Technical Information

The primary function of the charge or voltage amplifier is
to convert the high-impedance output to a usable low-
impedance voltage signal for recording purposes.
Laboratory charge amplifiers provide added versatility for
signal normalization, ranging, and filtering. PCB’s 
charge amplifiers have additional input adjustments for
quasi-static measurements, static calibration, and drift-
free dynamic operation. Miniature in-line amplifiers are
generally of fixed range and frequency.

Charge mode quartz pressure sensors may be used at
higher temperatures than ICP® sensors, since the
temperature limitation is determined by the temperature
limit of the crystals (for charge mode sensors) rather  
than built-in electronics (for ICP sensors).

When considering the use of charge mode systems,
remember that the output from the crystals is a high
impedance charge. The internal components of the
pressure sensor and the external electrical connector
maintain a very high (typically 10 e13 ohm) insulation
resistance. Consequently, any connectors, cables, or
amplifiers used must also have a very high insulation
resistance to maintain signal integrity.

Environmental contaminants on the connector, such as
moisture, dirt, oil, or grease contribute to reduced
insulation, resulting in signal drift and inconsistent results.

Use of special low-noise cable is required with charge
mode pressure sensors. Standard, two-wire, or coaxial
cable, when flexed, generates a charge between the
conductors. This is referred to as triboelectric noise and
cannot be distinguished from the sensor’s charge output.
Low-noise cables have a special graphite lubricant
between the dielectric and the braided shield, which
minimizes the triboelectric effect and improves the quality
of the sensor’s charge output signal.

IICCPP®® LLOOWW-IIMMPPEEDDAANNCCEE QQUUAARRTTZZ PPRREESSSSUURREE
SSEENNSSOORRSS
ICP pressure sensors incorporate a built-in MOSFET
microelectronic amplifier to convert the high-impedance
charge output into a low-impedance voltage signal. An
ICP sensor is powered from a constant-current source and
can operate over long coaxial or ribbon cable without
signal degradation. The low-impedance voltage signal is
not affected by triboelectric cable noise or insulation
resistance-degrading contaminants.

Power to operate ICP sensors generally takes the form of
a low-cost, 24 to 27 VDC, 2 to 20 mA constant-current
supply.  FFiigguurree 44 schematically illustrates a typical ICP
sensor system. PCB offers a number of AC or battery-
powered, single or multi-channel signal conditioners, with
or without gain capabilities for use with pressure sensors.
(See the Related Products Section of this catalog for
available models). Some data acquisition systems
incorporate constant-current power for directly powering
ICP sensors. PCB manufactures DC coupled signal
conditioners for use during static calibration or quasi-
static measurement applications.
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Figure 5. Typical Sensor Systems

PPOOLLAARRIITTYY

When a positive pressure is applied to an ICP pressure
sensor, the sensor yields a positive voltage. The polarity of
PCB charge mode pressure sensors is just the opposite:
when a positive pressure is applied, the sensor yields a
negative output. Charge output sensors are usually used
with external charge amplifiers that invert the signal.
Therefore, the resulting system output polarity of a charge
output sensor used with a charge amplifier will produce an
output that is the same as an ICP sensor. (Reverse 
polarity sensors are also available.) 

HHIIGGHH FFRREEQQUUEENNCCYY RREESSPPOONNSSEE

Most PCB piezoelectric pressure sensors are constructed
with either compression mode quartz crystals preloaded 
in a rigid housing, or unconstrained tourmaline crystals.
These designs give the sensors microsecond response
times and resonant frequencies in the hundreds of kHz,
with minimal overshoot or ringing. Small diaphragm
diameters ensure spatial resolution of narrow shockwaves. 

High-frequency response and rise time can be affected by
mounting port geometry and associated electronics. 
(Limitations of driving long cables at high frequencies are
discussed on page 82).

Check all system component specifications before making
measurements, or contact PCB for application assistance.

WWHHYY OONNLLYY DDYYNNAAMMIICC PPRREESSSSUURREE CCAANN BBEE MMEEAASSUURREEDD
WWIITTHH PPIIEEZZOOEELLEECCTTRRIICC PPRREESSSSUURREE SSEENNSSOORRSS

The quartz crystals of a piezoelectric pressure sensor
generate a charge when pressure is applied. However,
even though the electrical insulation resistance is quite
large, the charge eventually leaks to zero. The rate at
which the charge leaks back to zero is dependent on the
electrical insulation resistance.

In a charge mode pressure sensor used with a voltage
amplifier, the leakage rate is fixed by values of
capacitance and resistance in the sensor, by low-noise
cable, and by the external source follower voltage
amplifier used. In the case of a charge mode pressure
sensor used with a charge amplifier, the leakage rate is
fixed by the electrical feedback resistor and capacitor in
the charge amplifier.

In a pressure sensor with built-in ICP electronics, the
resistance and capacitance of the crystal and the built-in
ICP electronics normally determine the leakage rate.

DDIISSCCHHAARRGGEE TTIIMMEE CCOONNSSTTAANNTT ((DDTTCC))

When leakage of a charge (or voltage) occurs in a
resistive-capacitive circuit, the leakage follows an
exponential decay. A piezoelectric pressure sensor
system behaves similarly. The value of the electrical
capacitance of the system (in farads) multiplied by the
value of the electrical resistance (in ohms) is called the
Discharge Time Constant (in seconds). 

DTC is defined as the time required for a sensor or
measuring system to discharge its signal to 37% of the
original value from a step change of measure. The DTC of
a system relates to the low-frequency monitoring
capabilities of a system. A long discharge time constant is
useful because it allows quasi-static operation during
calibration or measurement of certain long-duration
pressure pulses.

Technical InformationTechnical Information

In addition to ease of operation, ICP® pressure sensors
offer advantages over charge mode types in terms of cost
per channel, since multi-channel ICP signal conditioners
are often available for the cost of a single channel
laboratory charge amplifier. 

For some severe environments, use of a “hybrid” system,
using a charge mode pressure sensor in conjunction with an
in-line miniature charge or voltage amplifier and an ICP
signal conditioner, can still offer cost savings. FFiigguurree 55 
shows various complete two-wire system configuration.
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The product of R and C represents the DTC (in seconds) of
the sensor. Sensor time constants vary from just a few
seconds to >2000 seconds for standard sensors. Special
time constants can be supplied by altering the resistor
value, R, in the sensor’s built-in microelectronic amplifier.
SSEENNSSOORR//SSYYSSTTEEMM TTIIMMEE CCOONNSSTTAANNTT
It is important to determine the discharge time constant
(DTC) of an ICP sensor system, as the DTC determines the
system’s low-frequency response.  The DTC of a sensor
system is usually dominated by the shortest DTC of either
the sensor or signal conditioner.  

The sensor DTC is fixed and is specified in this catalog for
each sensor. In ICP signal conditioners featuring internal
buffer amplifiers, the DTC is fixed by various internal
components and is not affected by the input impedance of
the readout instrument.  PCB signal conditioners with
capacitively coupled outputs have a DTC fixed by a
shunting resistor across the capacitor.  This fixes the DTC
in the signal conditioner (usually at 10 seconds), unless
the input impedance of the readout instrument is less than
1 megaohm.  If the input impedance of the readout is less
than 1 megaohm, the DTC is shortened.

After determining the shortest DTC in the system, the value
can be used to determine the low frequency cutoff of the
sensor system.  The system time constant is  analogous to
a first order high pass RC filter. The theoretical lower-
corner cutoff frequency (fc) is illustrated in FFiigguurree 77 and is
calculated from the following relationships:

3 dB down: fc = 0.16/DTC

10% down: fc = 0.34/DTC

5% down: fc = 0.5/DTC

Technical Information
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Technical Information

DDTTCC CCHHAARRGGEE MMOODDEE SSYYSSTTEEMM

In a charge mode system, the DTC is usually determined
by the settings on an external charge amplifier. PCB 
Series 460 Charge Amplifiers feature a short, medium,
and long time constant switch from which DTC is selected.
It is assumed that the electrical insulation resistance is
large; otherwise, drift occurs. Therefore, to minimize this
drift, the pressure sensor connection point and cable must
be kept clean and dry.

LLOOWW-FFRREEQQUUEENNCCYY RREESSPPOONNSSEE OOFF IICCPP®® SSYYSSTTEEMMSS

With ICP® sensors, there are three factors that must be
considered when making low-frequency measurements. 

These are:

1. The discharge time constant characteristic of the 
pressure sensor.

2. The discharge time constant of the AC coupling 
circuit used in the signal conditioner with the 
readout instrument. (If DC coupling is used, only 
the above [1] needs to be considered.)

3. ICP signal conditioner.

It is important that all factors be readily understood by the
user to assure accurate low-frequency measurements.

DDTTCC IINN IICCPP®® PPRREESSSSUURREE SSEENNSSOORRSS

In PCB pressure sensors featuring built-in ICP electronics,
the discharge time constant of the sensor is set at a fixed
value by the built-in circuit. Specifications for the ICP
pressure sensors shown in this catalog list the DTC for
each pressure sensor.

When an ICP sensor is subjected to a step function input,
a quantity of charge, ∆q, is produced proportional to the 
mechanical input. Output voltage is ∆V = ∆q/C where C 
is the total capacitance of the sensing element, amplifier,
and ranging capacitor. This voltage is then amplified by
the MOSFET amplifier to determine final sensor sensitivity.
After the initial step input, the charge signal decays
according to the equation qq  == QQee((-tt//RRCC)) where:

q  = instantaneous charge (pC)
Q = initial quantity of charge (pC)
R = bias resistor value (ohms)
C = total capacitance (pF)
t   = time after to
e  = base of natural log (2.718)

The equation used to determine signal decay is
graphically represented in FFiigguurree 66:

Figure 6. Piezoelectric Signal Exponential Decay
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Technical Information

Figure 7. Transfer Characteristics of an ICP Sensor

LLOONNGG DDUURRAATTIIOONN EEVVEENNTTSS AANNDD DDTTCC

It is sometimes desirable to measure a pressure lasting a
few seconds in duration. This is especially true with high
pressure sensor applications where static calibration takes
place. (Before performing tests of this nature, it is
important to DC-couple the entire monitoring system to
prevent rapid signal loss. PCB Series 484 Signal
Conditioners have AC and DC coupling modes of
operation and are designed for such applications).

The general rule of thumb for such measurements is that
the output signal loss and time elapsed over the first 10%
of a DTC have a one-to-one relationship. If a sensor has
a 500 second DTC, over the first 50 seconds, 10% of the
original input signal decays. For 1% accuracy, data 
should be taken in the first 1% of the DTC. If 8% accuracy
is acceptable, the measurement should be taken within 
8% of the DTC, and so forth. FFiigguurree 88 graphically
demonstrates this event.

Figure 8. Step Function Response

Left unchanged, the signal naturally decays toward zero.
Decay back to zero (or baseline) takes approximately 5
DTC. Notice that after the original step impulse signal is
removed, the output signal dips below the base line
reference point (to + .01 TC). This negative value is the
same value as that which has decayed from the original
impulse. Further observation reveals that the signal, left
untouched, decays upwards toward zero until equilibrium
in the system is achieved.

TTYYPPIICCAALL PPIIEEZZOOEELLEECCTTRRIICC SSYYSSTTEEMM OOUUTTPPUUTT

The output characteristic of piezoelectric pressure sensor
systems is that of an AC-coupled system, where repetitive
signals decay until there is an equal area above and
below the original base line. As magnitude levels of the
monitored event fluctuate, the output remains stabilized
around the base line with the positive and negative areas
of the curve remaining equal. FFiigguurree 99 represents an AC
signal following this curve. (Output from sensors
operating in DC mode follow this same pattern but over
an extended time frame associated with system discharge
time constant values.)

For example, assume that a 0 to 2 volt output signal is
generated from an AC-coupled pressure application with
a one-second steady-state pulse rate and one second
between pulses. The frequency remains constant, but the
signal quickly decays negatively until the signal centers
around the original base line (where area A = area B).
Peak to peak output remains the same.

IINNSSTTAALLLLAATTIIOONN

Precision mounting of pressure sensors is essential for
good pressure measurements. Although some mounting
information is shown in this catalog, always check the
installation drawings supplied in the manual with the
sensor, or contact PCB to request detailed mounting
instructions. Use good machining practices for the drilling
and threading of mounting ports, and torque the sensors
to the noted values. Mounting hardware is supplied with
PCB sensors. Various standard thread adaptors are
available to simplify some sensor installations.

For free field blast applications, try to use
“aerodynamically clean” mounts, minimizing unwanted
reflections from mounting brackets or tripods.

Figure 9. Repetitive Pulse, AC Signal
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Consider ordering enough spare seal rings or sleeves, 
particularly in applications that require frequent removal
and reinstallation of the pressure sensor. Before
reinstalling a pressure sensor, be sure to check the
mounting port to be sure that an old, distorted seal ring is
not still in the mounting hole. If you are using PCB
pressure sensors and find that you have lost or misplaced
the seals, call PCB and request that the needed items be
sent out as no-charge samples.

In this catalog, various mounting adaptors are described
that often facilitate mounting of the pressure sensors. See
pages 58 to 60 for details. Note that pressure sensors 
and adaptors with straight machined threads use a seal
ring as a pressure seal. Pipe thread adaptors have a
tapered thread, which results in the threads themselves
creating the pressure seal.

Control of the location of the pressure sensor diaphragm
is achieved with a straight thread/seal ring mount. Pipe
thread mounts do not allow a precision positioning of the
depth of the sensor since the seal is provided by
progressive tightening of threads in the tapered hole until
the required thread engagement is reached. However,
pipe threads do offer a convenience of an easier
machined port than straight threads. Pipe thread mounts
are well suited for some general applications.

TTHHEERRMMAALL SSHHOOCCKK

Automotive in-cylinder pressures, ballistic pressures, and
free-field blasts are a few examples of applications that
have a thermal shock accompanying the pressure pulse.
The thermal shock can be in the form of a radiant heat,
such as the flash from an explosion, heat from convection
of hot gasses passing over a pressure sensor’s diaphragm,
or conductive heat from a hot liquid.

The sensing crystals of many pressure sensors described 
in this catalog are located in the diaphragm end of the
sensor. Side loading of this part of the sensor during a
pressure measurement creates distortions in the signal
output. See FFiigguurree 1100..

Also important is the avoidance of unusual side loading
stresses and strains on the upper body of the sensor.
Proper installation minimizes distortions in the output
signal. A taut cable pulling at right angles to the
electrical connector is an example of putting a side strain
into the body. Another is the use of a heavy adaptor with
cable attached to the small electrical connector in an
environment with high transverse vibration.

In some types of applications, such as free-field blast 
measurements, a pressure sensor mounted in a thin plate
can be subjected to side loading stresses when the
pressure causes the plate to flex. Use of an O-ring mount
minimizes this effect.

FFLLUUSSHH VVSS.. RREECCEESSSS MMOOUUNNTTIINNGG

Flush mounting of pressure sensors in a plate or wall is
sometimes desirable for minimizing turbulence, avoiding 
a cavity effect, or avoiding an increase in a chamber
volume. Recess mounting is more desirable in
applications where the diaphragm end of the pressure
sensor is likely to be subjected to excessive flash
temperatures or particle impingement.

Most PCB pressure sensors are supplied with seal rings 
for flush mounting. Certain models, such as Series 111,
112, and 113 can be provided with seal sleeves for 
recess mounting ports. Request seal sleeves when
ordering.

PPCCBB PPIIEEZZOOTTRROONNIICCSS,, IINNCC.. 771166-668844-00000011

Figure 11. Typical Recess Mount

Technical Information

Figure 10. Flush Mount Pressure Alignment

Technical Information
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Virtually all pressure sensors are sensitive to 
thermal shock. When heat strikes the diaphragm of a 
piezoelectric pressure sensor that has crystals contained
in an outer housing, the heat can cause an expansion of
the case surrounding the internal crystals. Although 
quartz crystals are not significantly sensitive to thermal
shock, the case expansion causes a lessening of the
preload force on the crystals, usually causing a negative-
signal output. To minimize this effect, various methods are
used.

Certain PCB quartz pressure sensors feature internal
thermal isolation designs to minimize the effects of
thermal shock. Some feature baffled diaphragms. Other
models designed for maximizing the frequency response
may require thermal protection coating, recess mounting,
or a combination to lessen the effects of thermal shock.
Examples of coatings include silicone grease, which may
also be used to fill a recess mounting hole, RTV silicone
rubber, vinyl electrical tape, and ceramic coatings. The
RTV and tape are used as ablatives, while the ceramic
coating is also used to protect some diaphragms from
corrosive gasses and particle impingements.

Crystals other than quartz are used in some PCB sensors.
Though sensitive to thermal shock, tourmaline is used for
shock tube and underwater blast sensors. In shock tube
measurements, the duration of the pressure measurement
is usually so short that a layer of vinyl tape is sufficient to
delay the thermal effects for the duration of the
measurement. In underwater blast applications, heat
transfer through the water is not significant.

Note that thermal shock effects do not relate to the
pressure sensor specification called “temperature
coefficient” used in this catalog. The temperature
coefficient specification refers to the change in sensitivity
of the sensor relative to the static temperature of the
sensor. Unfortunately, since the thermal shock effects
cannot be easily quantified, they must be anticipated and 
minimized by one of the above mentioned techniques in
order to ensure better measurement data.

PPRREESSSSUURREE AANNDD FFOORRCCEE SSEENNSSOORR DDIIVVIISSIIOONN TTOOLLLL FFRREEEE:: 888888-668844-00001111
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Cable DrivingCable Driving

CCAABBLLEE CCOONNSSIIDDEERRAATTIIOONNSS AANNDD CCOONNSSTTAANNTT 
CCUURRRREENNTT LLEEVVEELL
Operation over long cables may affect frequency response
and introduce noise and distortion when an insufficient 
current is available to drive cable capacitance.
Unlike charge mode systems, where the system noise is a
function of cable length, ICP® sensors provide a high voltage,
low impedance output well-suited for driving long cables
through harsh environments. While there is virtually no
increase in noise with ICP sensors, the capacitive loading of
the cable may distort or filter higher frequency signals
depending on the supply current and the output impedance 
of the sensor.

Generally, this signal distortion is not a problem with lower
frequency testing within a range up to 10 000 Hz. However,
for higher frequency vibration, shock or transient testing over
cables longer than 100 ft. (30 m.), the possibility of signal
distortion exists.
The maximum frequency that can be transmitted over a given
cable length is a function of both the cable capacitance and
the ratio of the peak signal voltage to the current available
from the signal conditioner according to:

fmax = 109

2πCV / (Ic-1)
where, fmax= maximum frequency (hertz)

C= cable capacitance (picofarads)
V= maximum peak output from sensor (volts)
Ic= constant current from signal conditioner (mA)
109= scaling factor to equate units

Note that in this equation, 1 mA is subtracted from the total
current supplied to sensor (Ic). This is done to compensate for
powering the internal electronics. Some specialty sensor
electronics may consume more or less current. Contact the
manufacturer to determine the correct supply current.
When driving long cables, the equation above shows that as
the length of cable, peak voltage output or maximum
frequency of interest increases, a greater constant current will
be required to drive the signal.
The nomograph on the facing page provides a simple,
graphical method for obtaining the expected maximum
frequency capability of an ICP measurement system. The
maximum peak signal voltage amplitude, cable capacitance
and supplied constant current must be known or presumed.
For example, when running a 100 ft. cable with a
capacitance of 30 pF/ft, the total capacitance is 3000 pF.
This value can be found along the diagonal cable
capacitance lines. Assuming the sensor operates at a

maximum output range of 5 volts and the constant current
signal conditioner is set at 2 mA, the ratio on the vertical axis
can be calculated to equal 5. The intersection of the total
cable capacitance and this ratio result in a maximum
frequency of approximately 10.2 kHz.
The nomograph does not indicate whether the frequency
amplitude response at a point is flat, rising or falling. For
precautionary reasons, it is good general practice to increase
the constant current (if possible) to the sensor (within its
maximum limit) so that the frequency determined from the
nomograph is approximatley 1.5 to 2 times greater than the
maximum frequency of interest.
Note that higher current levels will deplete battery-powered
signal conditioners at a faster rate. Also, any current not used
by the cable goes directly to power the internal electronics
and will create heat. This may cause the sensor to exceed its
maximum temperature specification. For this reason, do not
supply excessive current over short cable runs or when testing
at elevated temperatures.
EEXXPPEERRIIMMEENNTTAALLLLYY TTEESSTTIINNGG LLOONNGG CCAABBLLEESS 
To more accurately determine the effect of long cables, it is
recommended to experimentally determine the high
frequency electrical characteristics.
The method illustrated in FFiigguurree 1133 involves connecting the
output from a standard signal generator into a unity gain,
low-output impedance (<5 ohm) instrumentation amplifier in
series with the ICP sensor. The extremely low output
impedance is required to minimize the resistance change
when the signal generator/amplifier is removed from the
system.

In order to check the frequency/amplitude response of this
system, set the signal generator to supply the maximum
amplitude of the expected measurement signal. Observe the
ratio of the amplitude from the generator to that shown on the
scope. If this ratio is 1:1, the system is adequate for your test.
(If necessary, be certain to factor in any gain in the signal
conditioner or scope.) If the output signal is rising 
(1:1.3 for example), add series resistance to attenuate the
signal. Use of a variable 100 ohm resistor will help set the
correct resistance more conveniently. Note that this is the only
condition that requires the addition of resistance. If the signal
is falling (1:0.75 for example), the constant current level must
be increased or the cable capacitance reduced.
It may be necessary to physically install the cable during 
cable testing to reflect the actual conditions encountered
during data acquisition. This will compensate for potential
inductive cable effects that are partially a function of the
geometry of the cable route.

ICP®

Pressure 
Sensor Long Extension Cable

with Standard Connectors

Short Adaptor
Cable (1m)

Power
Unit

Readout

Figure 12 Long Extension Cable Schematic

Figure 13 Long Cable Testing

BNC
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Cable DrivingCable Driving

V
Ic - 1

(Ratio of
Maximum Output

Voltage from
Sensor

to
Available

Constant Current)

FFrreeqquueennccyy ((HHzz))

fmax = Maximum frequency given the following characteristics

C= Cable capacitance (pF) Ic= Constant current level from power unit (mA)
V= Maximum output voltage from sensor (volts) 109= Scale factor to equate units
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Article ReprintsArticle Reprints

AARR-11 AApppplliiccaattiioonn ooff IInntteeggrraatteedd-CCiirrccuuiittss ttoo PPiieezzooeelleeccttrriicc SSeennssoorrss,, PPaappeerr PP44-22 PPHHYYMMIIDD 6677..
ICP® Sensor - Basic operation & application/Cornell Aeronautical Lab, Robert Lally, 1967.

AARR-22 IICCPP®® CCoonncceepptt
Integrated-Circuit Piezoelectric. Low impedance, voltage mode system, PCB, 1967.

AARR-33 PPiieezzooeelleeccttrriicc AAnnaallooggiieess
Electrostatic vs. hydrostatic system. Piezoelectric vs. hydraulic circuit, Robert Lally, 1967.

AARR-44 GGuuiiddee ttoo IICCPP®® IInnssttrruummeennttaattiioonn 
Voltage vs. charge systems. Effect of coupling & time constant on response. Powering ICP system, Robert Lally, 1971.

AARR-55  CCoonnffoorrmmaall BBaalllliissttiicc SSeennssoorrss 
Model 117A Pressure Sensor/Calibration System (Model 090A); Report presented to Frankford Arsenal Meeting of NATO, PCB, 1971.

AARR-1111 TTrraannssdduuccttiioonn
The effect of sensor mass and/or stiffness on the quantity being measured, Robert Lally, 1982.

AARR-1122 PPrreessssuurree MMeeaassuurreemmeennttss ffoorr 99mmmm PPiissttooll AAmmmmuunniittiioonn 
Model 117B Conformal Ballistic Sensor/Test results vs Kistler 6203 (only PCB 117B able to measure correct pressure values); Nobel
Chemicals Division Report, Sven-Eric Johansson, 1983.

AARR-1188 IInnttrroodduuccttiioonn ttoo PPiieezzooeelleeccttrriicc SSeennssoorrss 
Basic accelerometer, pressure, and force sensor design considerations & typical applications, Jim Lally, 1985.

AARR-1199 CCaalliibbrraattiioonn ooff PPiieezzoo SSeennssoorrss
Calibration systems for dynamic pressure sensors, force sensors and accelerometers with typical calibration results, Jim Lally, 1985.

AARR-2255 EElleeccttrriiccaall IIssoollaattiioonn ooff UUnnddeerrwwaatteerr EExxpplloossiioonn SSeennssoorrss
Model 138 Blast Sensor Modified (completely shielded); ISA Transactions, BW Vanzant, GK Wolfe, GL Roark, D Jaros (PCB), 1987.

AARR-2266 MMeeaann && FFlluuccttuuaattiinngg PPrreessssuurree MMeeaassuurreemmeennttss BBeenneeaatthh IImmppiinnggiinngg TTuurrbbuulleenntt JJeettss
Model 112A21, Pressure Sensor, 483A Peak Meter, ISA Transaction, MR Wells, 1987.

AARR-3300 PPiieezzooeelleeccttrriicc PPrreessssuurree SSeennssoorrss
Acceleration compensated pressure sensor, Measurements & Control, Jim Lally (PCB), 1987.

AARR-3344 HHoott//CCoolldd AAmmmmoo
PCB 118A Pressure Sensor/ Test of ammunition, Guns & Ammo, Bob Forker, 1988.

AARR-3355 FFrreeqquueennccyy RReessppoonnssee CCoonnssiiddeerraattiioonnss ffoorr PPiieezzooeelleeccttrriicc SSeennssoorrss aanndd RReellaatteedd IInnssttrruummeennttss
Time constant and AC coupling or DC coupling effects on frequency response. Time constant vs, shock pulse input duration, PCB, Ray
Limburg (PCB), 1988.

AARR-3388 BBaassiiccss ooff PPiieezzooeelleeccttrriicc SSeennssoorrss
ICP Sensor features. Upright, Inverted Compression, Shear Mode Sensors, Roy Maines (Reliable Measurements), 1989.

AARR-4433 TTrroouubbllee wwiitthh CCaabblleess
Cables for voltage & charge mode systems. Cable management system, Test, Jim Lally, 1990.

AARR-4466 RReeffeerreennccee SSttaannddaarrddss:: TThheerree iiss SSttiillll aa NNeeeedd ffoorr DDyynnaammiicc PPrreessssuurree TTrraacceeaabbiilliittyy..
Pressure step generator, shock tube techniques to calibrate pressure sensors, Measurements & Control, MT Riggs (PCB), 1990.

AARR-5511 DDyynnaammiicc SStteepp-PPrreessssuurree CCaalliibbrraattiioonn
913A Impulse Calibrator, 901A10 shock tube, 907A pressure-step-generator - Comprehensive calibration for pressure sensor 113A24.

AARR-5533 GGuuiiddeelliinnee ffoorr IInntteerrnnaall CCoommbbuussttiioonn EEnnggiinnee PPrreessssuurree MMeeaassuurreemmeennttss
ICP and charge type sensors from PCB for various mounting choices and engine types. Typical installations included, Jim Lally, 1992.

AARR-5599 RReeccoommmmeennddeedd PPrraaccttiicceess:: AAcccceelleerroommeetteerr,, WWiirriinngg aanndd CCoonnnneeccttiioonnss
Reliability of ICP, charge mode systems based upon selection of cables and connectors/long cable use with cable drive nomograph.

AARR-6600 DDyynnaammiicc PPrreessssuurree CCaalliibbrraattiioonn iinnssttrruummeennttss aanndd SSeennssoorr TTrraannssiieenntt RReessppoonnssee
Surveys commercially available dynamic calibration instruments. Proceedings: 17th Sensor Workshop, San Diego CA, Jim Lally, 1993.

TToo oorrddeerr ccooppiieess ooff tthhee ffoolllloowwiinngg aarrttiicclleess,, ssiimmppllyy rreeqquueesstt tthhee ““AARR”” nnuummbbeerr pprreecceeddiinngg eeaacchh aarrttiiccllee;; 
jjuusstt wwrriittee oorr ccaallll tthhee MMaarrkkeettiinngg DDeeppaarrttmmeenntt aatt:: 771166-668844-00000011..
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Glossary of TermsGlossary of Terms
As relates to PCB Piezo Pressure SensorsAs relates to PCB Piezo Pressure Sensors

AAbbssoolluuttee PPrreessssuurree - Pressure measured relative to absolute vacuum. 

AAcccceelleerraattiioonn CCoommppeennssaattiioonn - An added internal crystal element 
technique that reduces the sensitivity of a pressure sensor to 
vibration and shock.

AAcccceelleerraattiioonn SSeennssiittiivviittyy - The output of a pressure sensor due to 
vibration or shock. Typically measured in psi/g.

AAmmbbiieenntt NNooiissee - The total background noise level in a specified 
environment.

AAnnaalloogg OOuuttppuutt - The continuous real time output of a piezoelectric 
sensor or instrument within its specified dynamic range.

AAmmbbiieenntt PPrreessssuurree - The total pressure level in a specified 
environment.

AAtttteennuuaattiioonn - The effect of reducing signal sensitivity. 

BBiiaass VVoollttaaggee - A  DC voltage at the output of an ICP®-type sensor 
on which an AC measurement signal is superimposed.

CCaalliibbrraattiioonn - The process of measuring and documenting a sensor’s 
sensitivity relative to a known input. Data is usually taken at several
points to plot linearity.

CCaavviittaattiioonn - The sudden formation and collapse of small pressure 
bubbles in liquids. 

CChhaarrggee AAmmpplliiffiieerr - A capacitive feedback amplifier that converts 
the high-impedance output from a charge mode sensor to a 
low-impedance voltage signal.

CChhaarrggee CCoonnvveerrtteerr - A charge converter is a small, in-line amplifier 
that is used in close proximity to the sensor to convert the high-
impedance output of a charge mode sensor into a low-
impedance voltage signal (mV/pC), usually at fixed gain.

CChhaarrggee MMooddee - A piezoelectric sensor that outputs a high-
impedance charge signal (pC).

CChhaarrggee SSeennssiittiivviittyy - The amount of charge produced by a charge 
mode sensor per unit of pressure; expressed in pC/psi (pico 
coulomb per psi).

CCllaammppeedd OOuuttppuutt - Output automatically re-zeroed between 
repetitive events; keeps signal ground-based, positive-going.

CClliippppiinngg - Output limitation preventing a signal amplitude from 
exceeding the limits imposed by the amplifier, supply voltage, 
or system. 

CCoonnffoorrmmaall BBaalllliissttiicc SSeennssoorr - A pressure sensor with a curved 
diaphragm machined to conform to the chamber diameter of the 
gun. It measures pressure directly, through an unmodified 

shell case.

CCoonnssttaanntt CCuurrrreenntt - Electric current independent of either voltage or 
resistances and fixed at a specific value. Also called excitation 
current for ICP sensors. Constant current is provided by all PCB 
power and amplifying power units, as well as vibration and 
digital peak meters (required for proper ICP sensor operation). 
Some commercial FFT analyzers and data collectors also provide
constant current for ICP sensors. 

DDeecciibbeell ((ddBB))- A logarithmic representation of a ratio, expressed as 
10 times the log of a power ratio or 20 times the log of a 
voltage, current or units (pressure, force, acceleration) ratio.

DDiiffffeerreennttiiaall PPrreessssuurree - The difference in pressure between two 
measurements.

DDiiaapphhrraaggmm - The sensing membrane of a sensor that transmits pres-
sure to the sensing element.

DDiiggiittaall OOuuttppuutt - Providing a readout in numerical digits.

DDiisscchhaarrggee TTiimmee CCoonnssttaanntt ((DDTTCC)) - Time required for a sensor or 
measuring system to discharge its signal to 37% of the original 
value following a step change of measurand. The discharge 
time constant directly relates to the low-frequency measuring
capability for both transient and sinusoidal events (should not be
confused with rise time or time constant).

DDuuaall MMooddee CChhaarrggee AAmmpplliiffiieerr - An amplifier that can be used with 
either high-impedance charge mode sensors or low-impedance 
ICP voltage mode sensors.

DDyynnaammiicc CCaalliibbrraattiioonn - Applying a known step input to a pressure 
sensor, usually in milliseconds or microseconds.

EElleeccttrroo-MMaaggnneettiicc IInntteerrffeerreennccee ((EEMMII)) - A condition in which an 
electromagnetic field produces an unwanted noise.

FFFFTT AAnnaallyyzzeerr - Frequency Spectrum Analyzer computes discrete 
frequency components as a function of frequency from sampled 
time data.

FFiilltteerr - A mechanical or electrical device designed to pass or reject 
a specific frequency band.

FFllaasshh TTeemmppeerraattuurree - Refers to the fast (usually lasting no longer 
than a few milliseconds) temperature change associated with 
explosive combustion, detonation, blast, or shock wave 
measurements. Sensors usually require ablative coating on the 
diaphragm to reduce flash temperature sensitivity.

FFlluusshh MMoouunntt - A sensor mounting technique where the diaphragm 
of the sensor is installed flush with the inside surface of the test 
chamber.

FFrreeee FFiieelldd BBllaasstt - Measurement of a shock wave in an open area.

FFrreeqquueennccyy RReessppoonnssee - The amplitude ratios of output-to-input 
signals and the phase relationships at different frequencies.

FFrreeqquueennccyy-TTaaiilloorreedd RReessppoonnssee - A combination of mechanical and 
electrical damping in Series 113A20 and certain Series 102 
(500kHz) pressure sensors to produce a non-resonant response.

GGaauuggee PPrreessssuurree - A pressure measurement that is referenced 
relative to atmospheric pressure. Most piezo sensors measure 
gauge pressure.

GGrroouunndd IIssoollaattiioonn - Refers to a condition where a sensor’s signal 
ground is electrically isolated from the test structure.

GGrroouunndd LLoooopp - A condition where sensor and signal 
conditioner/readout grounds are of different electrical potential. 

Such conditions cause ground loop “noise” at frequencies 
typically between 50 and 60 Hz, as well as multiples thereof.

HHeerrttzz ((HHzz)) - One cycle or oscillation per second.

IICCPP®® ((IInntteeggrraatteedd CCiirrccuuiitt PPiieezzooeelleeccttrriicc)) - A trademark identifying PCB 
voltage mode sensors combining an integrated circuit and a 

piezoelectric sensing element in a single housing to provide a 
voltage output. Also referred to as “voltage mode sensor.” ICP 
is a registered trademark of PCB Piezotronics, Inc.

IImmppeeddaannccee CCoonnvveerrtteerr - See Charge Amplifier, Charge Converter, 
and Source Follower. 
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IInn-lliinnee CChhaarrggee CCoonnvveerrtteerr - See Charge Converter.

IInncciiddeenntt SShhoocckk WWaavvee MMeeaassuurreemmeenntt - A shock wave traveling 
across the sensor’s diaphragm, 90° to the sensitive axis.

IInnssuullaattiioonn RReessiissttaannccee - The resistance in ohms between signal and 
ground of a sensor or cable.

MMeeaassuurraanndd - Physical quantity being measured, such as pressure 
psi or kPa.

NNIISSTT (National Institute of Standards and Technology) - Formerly 
NBS (National Bureau of Standards), a U.S. national standards 
lab that provides certification for calibration reference 
standards.

NNooiissee - Any signal in a measurement system other than the signal 
generated by the measurand. Noise sources include EMI, RFI, 
triboelectric, and geophysical phenomena.

NNoonn-RReessoonnaanntt RReessppoonnssee - See Frequency-Tailored Response.

OOuuttppuutt BBiiaass VVoollttaaggee - A DC voltage at the output of an ICP®

sensor on which the signal is superimposed.

PPCCBB - Taken from the word Pico Coulomb, a  quantity of electrical 
charge. (one Pico Coulomb is equal to 1 x 10-12 coulomb).

PPeeaakk MMeetteerr - An instrument that records a peak pulse or highest 
peak in a pulse train.

PPhhaassee - Time relationship of an event to some reference.

PPhhaassee SShhiifftt - The difference in phase angle between the output and 
input; typically, a function of frequency.

PPiiccoo CCoouulloommbb - A measure of charge; equal to 1 x 10-12

coulombs.

PPiieezzoottrroonniiccss - Combining the piezoelectric properties of a crystal 
with the science of electronics.

PPoollaarriittyy - The positive or negative output from a sensor 
compared to that of the measurand: i.e., positive-going output 
for increasing pressure. Charge mode sensors usually have 
negative output which is inverted to positive output by a charge 
amplifier.

PPyyrrooeelleeccttrriicc OOuuttppuutt - Unwanted thermally generated output from a 
piezoelectric crystal due to a varying thermal input.

QQuuaarrttzz - An intrinsically piezoelectric silicon dioxide monocrystal. 
Generally recognized as the most stable of all piezoelectric 
materials.

RReecceesssseedd MMoouunntt - A type of mounting technique where the 
diaphragm of the sensor is not flush with the surface of the test 
chamber. Although it affects frequency response, this technique 
protects the sensor diaphragm from the effects of high flash 
temperatures or particle impingement due to blast effects, 
thereby prolonging sensor life.

RReefflleeccttiivvee SShhoocckk WWaavvee MMeeaassuurreemmeenntt - A shock wave 
instantaneously impacting the diaphragm of a pressure sensor, 
face on.

RRFFII - Abbreviation for Radio Frequency Interference.

RReeppeeaattaabbiilliittyy - The ability of a sensor to provide the same output 
signal corresponding to the same measurand input under the 
same environmental conditions.

RReessoolluuttiioonn - The smallest discernible signal from a measurement 
system; also referred to as threshold.

RReessoonnaanntt FFrreeqquueennccyy - Frequency where a structure readily vibrates 
at its natural frequency.

RRiissee TTiimmee - Time required for output of a pressure sensor to rise 
from 10% to 90% of its final value when subjected to a step 
input. 

SShhoocckk WWaavvee - Pressure wave exceeding the speed of sound in gas, 
solid, or liquid medium. 

SSiiggnnaall CCoonnddiittiioonniinngg//PPoowweerr UUnniitt - A power source that supplies 
constant current to ICP® sensors and removes the bias voltage 
(may also amplify, attenuate, filter, or normalize.)

SSiiggnnaall-ttoo-NNooiissee RRaattiioo - A sensor’s output signal relative to its 
output noise.

SSoouurrccee FFoolllloowweerr - Converts a high-impedance input signal to a low- 
impedance voltage output. Also referred to as Impedance 
Converter, generally a voltage gain of one.

SSttaannddaarrddiizzeedd SSeennssiittiivviittyy - Refers to standardization (or 
normalization) of sensor output to a specified value and 
tolerance (e.g., 10 mV/psi ± 2%).

SSttaattiicc CCaalliibbrraattiioonn - Calibration using dead weights as a pressure 
reference source.

SSttaattiicc PPrreessssuurree - Steady state or slowly changing pressure, normally 
measured with strain gauge or other DC-measuring instruments.

TTeemmppeerraattuurree CCooeeffffiicciieenntt - The percent change in the sensitivity of a 
sensor as a result of a unit change in the operating temperature 
of the sensor; expressed as percent per degree (i.e., %/°F or 
%/°C).

TTrriibbooeelleeccttrriicc NNooiissee - A charge-generated noise caused by friction in 
a cable. A common source of this noise is the separation and 

motion between the dielectric and shield of a cable.

TTuurrbbuulleennccee - The motion of a fluid having local velocities and 
pressures that fluctuate randomly.

UUsseeffuull OOvveerrrraannggee - The maximum operating range of a pressure 
sensor determined by either maximum electrical output or 
maximum mechanical input; in some cases, useful overrange is 
equal to range.

VVoollttaaggee MMooddee - A sensor that incorporates impedance conversion 
within the sensor package, powered by a constant-current 
sensor supply, and providing a low impedance output signal.

ZZeerroo SShhiifftt - The change in the base line level of the output voltage 
of a sensor after a measurement due to mechanical, electrical, or 
thermal effects. 
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Conversions/Equivalencies TableConversions/Equivalencies Table

PPRREESSSSUURREE AANNDD FFOORRCCEE SSEENNSSOORR DDIIVVIISSIIOONN TTOOLLLL FFRREEEE:: 888888-668844-00001111

PPRREESSSSUURREE

aattmmoosspphheerreess 1.01325 bars

33.90 feet of H2O

29.92 inches of Hg

760.0 mm of Hg (torr)

101.325 kN/m2 (k Pa)

14.696 pounds/sq. inch

bbaarr 75.01 cm of Hg

105 N/m2 (Pa)

14.50 pounds/sq. inch

iinncchheess ooff HH22OO 248.84 N/m2 (Pa)

0.07355 inches of Hg

mmmm ooff HHgg ((ttoorrrr)) 133.32 N/m2 (Pa)

0.01933 pounds/sq. inch

13.595 mm of H2O

nneewwttoonnss//ssqq.. cceennttiimmeetteerr 1.450 pounds/sq. inch

ppoouunnddss//ssqq.. ffoooott 0.19242 inches of H2O

47.880 N/m2 (Pa)

ppssii 0.06805 atmospheres

0.06895 bars

2.036 inches of Hg

27.708 inches of H2O

703.77 mm of H2O

51.72 mm of Hg

0.68948 N/cm2

6  894.8 N/m2 (Pa)

7.031 x 10-4 kg (f) mm2

ddBB (sound pressure-air) 20 log P/Po Po= .0029 x 10-6 psi

AACCCCEELLEERRAATTIIOONN

aacccceell ooff ggrraavviittyy ((gg)) 9.80665 meters/second2

32.174 feet/second2

386.088 inches/second2

ffeeeett//sseeccoonndd22 0.3048 meters/second2

iinncchheess//sseeccoonndd22 0.02540 meters/second2

FFOORRCCEE

kkiillooggrraamm ((ffoorrccee)) 9.80665 newtons

1.00 kilopound

nneewwttoonn 105 dynes

0.1020 kilogram (force)

3.597 ounce (force)

0.2248 pound (force)

7.2330 poundal

ppoouunndd ((ffoorrccee)) 16.00 ounce (force)

0.45359 kilogram (force)

4.448 newtons

TTEEMMPPEERRAATTUURREE

CCeellssiiuuss ttoo FFaahhrreennhheeiitt °F = 9/5 °C +32
FFaahhrreennhheeiitt ttoo CCeellssiiuuss °C = (°F –32) 5/9
FFaahhrreennhheeiitt ttoo KKeellvviinn °K = 5/9(°F + 459.67)
FFaahhrreennhheeiitt ttoo RRaannkkiinn °R = °F + 459.67°
CCeellssiiuuss ttoo KKeellvviinn °K = °C + 273.15°

CCoommmmoonnllyy UUsseedd PPrreeffiixxeess

G giga 109

M mega 106

k kilo 103

c centi 10-2

m milli 10-3

µ micro 10-6

n nano 10-9

p pico 10-12
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Warranty InformationWarranty Information

WWAARRRRAANNTTYY

PPCCBB ooffffeerrss aann uunnccoonnddiittiioonnaall gguuaarraanntteeee ffoorr ccuussttoommeerr ssaattiissffaaccttiioonn..

Should you at any time find yourself dissatisfied with any PCB product for any reason, 

consult a PCB applications engineer to discuss repair, refund, or exchange procedures.

PCB instrumentation is warranted against defective material and workmanship for one year,

unless otherwise expressly specified. Damage to instruments caused by incorrect power or

misapplication is not covered by warranty. If there is any question regarding power, 

intended application, or general usage, please contact a PCB applications engineer (if

outside U.S., contact your local representative or distributor). Batteries and other 

expendable hardware items are not covered by warranty.

WS597

Catalog specifications are subject to change; before machining
installation ports request a copy of the current installation drawing.

Registered trademarks of PCB Piezotronics, Inc. include: PCB, ICP,
Flexcel, Structcel, Data Harvester and Modally Tuned. 

Invar is a registered trademark of Metalimphy Inc. Emralon is a
registered trademark of Acheson Industries Inc. Teflon, Delrin and
Tefzel are registered trademarks of DuPont. Monoplex is a registered
trademark of C.P. Hall Company. Swagelok is a registered
trademark of Swagelok Co.

Pressure Selection Guide 100A 11/98
© Copyright 1997, PCB Piezotronics, Inc.
PCB Quality is ISO-9001 certified
PCB is an EOE/AAP Employer
Printed in USA



Ordering InformationOrdering Information

If you have questions, need more information, or would like to discuss an
application in detail, please call the factory or field representative in your
area. A reply card is also enclosed for your convenience. Our staff of
experienced applications engineers are glad to provide you with technical
assistance, order and delivery expediting, quoting, sample hardware, and
other information you may require.

PFS TOLL FREE: 888-684-0011
IMI Worldwide Headquarters 716-684-0001

FAX: 716-686-9129

PCB PIEZOTRONICS, INC.
3425 Walden Avenue

Depew, NY 14043-2495 USA

24-hour “SensorLine” ™

Call the “SensorLine” day or night to discuss your immediate dynamic instrumentation
needs. When an unexpected measurement problem occurs, help is available 
Saturday, Sunday, or after work hours.

A Customer Service Representative is only a phone call away: 

SensorLine 716-684-0001

Our company mission: 
helping you make better dynamic measurements.



Piezoelectric Technology Center

Your dynamic pressure, force, shock, and vibration
measurement needs, all under one roof . . .

I S O  9 0 0 1  C E R T I F I E D

You are invited to visit our modern manufacturing and 
technology center whenever you are in the Buffalo or 
Niagara Falls area. PCB is located convenient to the 
Buffalo International Airport and near Niagara Falls.

PCB PIEZOTRONICS, INC. 3425 WALDEN AVENUE  DEPEW, NEW YORK U.S.A.  14043-2495
PCB: 716-684-0001   PFS Toll Free: 888-684-0011    FAX: 716-686-9129   E-mail: pfssales@pcb.com   Web Site: www.pcb.com

PSG604A1097   Printed in U.S.A.
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