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CPCB FIF70TRONICS

A PCB GROUP COMPANY

Warranty, Service, Repair, and
Return Policies and Instructions

The information contained in this document supersedes all similar information that

may be found elsewhere in this manual.

Total Customer Satisfaction — PCB
Piezotronics guarantees Total Customer
Satisfaction. If, at any time, for any
reason, you are not completely satisfied
with any PCB product, PCB will repair,
replace, or exchange it at no charge. You
may also choose to have your purchase
price refunded in lieu of the repair,
replacement, or exchange of the product.

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

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

Calibration — Routine calibration of
sensors and associated instrumentation is

recommended as this helps build
confidence in measurement accuracy and
acquired data. Equipment calibration
cycles are typically established by the
users own quality regimen. When in
doubt about a calibration cycle, a good
“rule of thumb” is to recalibrate on an
annual basis. It is also good practice to
recalibrate after exposure to any severe
temperature extreme, shock, load, or
other environmental influence, or prior
to any critical test.

PCB Piezotronics maintains an I1SO-
9001 certified metrology laboratory and
offers calibration services, which are
accredited by A2LA to ISO/IEC 17025,
with full traceablility to N.L.S.T. In
addition to the normally supplied
calibration, special testing is also
available, such as: sensitivity at elevated
or cryogenic temperatures, phase
response, extended high or low
frequency response, extended range, leak
testing, hydrostatic pressure testing, and
others. For information on standard
recalibration services or special testing,
contact your local PCB Piezotronics
distributor, sales representative, or
factory customer service representative.

Returning Equipment - Following
these procedures will insure that your
returned materials are handled in the
most expedient manner. Before returning
any equipment to PCB Piezotronics,
contact your local distributor, sales
representative, or factory customer
service representative to obtain a Return



Materials Authorization (RMA)
Number. This RMA number should be
clearly marked on the outside of all
package(s) and on the packing list(s)
accompanying the shipment. A detailed
account of the nature of the problem(s)
being experienced with the equipment
should also be included inside the
package(s) containing any returned
materials.

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

Warranty — All equipment and repair
services provided by PCB Piezotronics,
Inc. are covered by a limited warranty
against  defective material and
workmanship for a period of one year
from date of original purchase. Contact

PCB for a complete statement of our
warranty. Expendable items, such as
batteries and mounting hardware, are not
covered by warranty. Mechanical
damage to equipment due to improper
use is not covered by warranty.
Electronic circuitry failure caused by the
introduction of unregulated or improper
excitation power or electrostatic
discharge is not covered by warranty.

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

PCB Piezotronics, Inc.

3425 Walden Ave.

Depew, NY 14043 USA

Toll-free: (800) 828-8840

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

E-mail: info@pch.com
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1-0. INTRODUCTION AND SPECIFICATIONS

1-1. Introduction: Safety Considerations
WARNING SYMBOLS AND TERMS

The following symbols and terms may be found oneatyeipment described in this manual.

A This symbol on the unit indicates that the useukhrefer to the operating instructions locatethim manual.

i This symbol on the unit indicates that high voftagay be present. Use standard safety precautian®id personal
contact with this voltage.

= This symbol indicates that the test fixture, Mod&BC41, must be connected to earth ground viadker cord.

TheWARNING heading used in this manual explains dangerstigtit result in personal injury or death. Alwagsd
the associated information very carefully beforgqrening the indicated procedure.

The Caution heading used in this manual explains hazardsthdtl damage the instrument.

WARNING 1: The power supply/signal conditioner should not be opened by anyone other than qualified service
personnel. This product is intended for service by qualifieetgpnnel who recognize shock hazards and are &miith
the safety precautions required to avoid injury.

WARNING 2: This equipment is designed with user safety in mimvever, the protection provided by the equipment
may be impaired if the equipment is used in a manaespecified by PCB Piezotronics, Inc.

Caution 1: Cables can kill your equipment. High voltage BectroSatic Discharge (ESD) can damage electrical devices.
Similar to a capacitor, a cable can hold a chamesed by triboelectric transfer, such as that wiiicburs in the
following:

e Laying on and moving across a rug.
* Any movement through air.

e The action of rolling out a cable.

» Contact to a non-grounded person

The solution for product safety: 1) Connect thelesionly with the AC power off. 2) Temporarily ‘@i’ the end of the
cable before attaching it to any signal input cipati

Caution 2: ESD considerations should be made prior to performing any internal adjustments on the equipment. Any

piece of electronic equipment is vulnerable to B&ien opened for adjustments. Internal adjustm&misiid therefore
be done ONLY at an ESD-safe work area. Many pradbeive ESD protection, but the level of protectioay be
exceeded by extremely high voltage that is typygatesent in normal situations.
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EQUIPMENT RATINGS

For complete specifications, please refer to thedosed Specification Sheet. This equipment opsrapgimally at +32
to +120°F (0 to +50°C), in an environment having%Brelative humidity.

This model requires 100 to 240 VAC / 47 to 63 Hzoferate. In turn, it supplies 2 to 20 mA of canstcurrent
excitation at 24 VDC to any connected [CBensors or in-line charge converters.

1-2.  System Description, Basic Configuration

The 483C41 is an eight channel signal conditioresighed to interface measurement signals to reastorgcording
devices. This model also serves to provide excitapower for ICE sensors and in-line charge converters. The
following are the features of the 483C41.:

» Selectable Input Signal Modes per channel including
+ ICP® with variable 2 to 20 mA source current
» Chargemode.
e Voltage mode
« 8" order low pass Butterworth input filter with cutfiequencies of:
0.1, 0.3, 1.0, 3.0, 10, and 30kHz (-10% point)
* Internal oscillator for 0.1 Vpk or 100 pCpk sig@l100 or 1000 Hz
* Incremental gain, x0.1 to x200 in 0.1 increments
e Input fault and overload LED
* llluminator lights and a power button on the frpanel
* Rear panel BNC jack input/output connectors
* Non-volatile memory
+ Ethernet interface
» Front Panel display and keypad
e Normalized Output
» Capable of reading TEDS

1-2.1. ICP Input/Output Mode

This model contains a regulated 24 VDC power supip#f provides constant current for up to 8 indirdchannels.
Both the output and input connections utilize BM€kj connectors and are brought out through thepael.

1-3. Block Diagram

Typical Channal
R R LR R EE TR Gi&hm .......
o lmput
- { BNC | | : BNC
. | Buffer . Variabke
: 1 [ el Fllter. Gain E'
0.1 -200

: Fault, Owaribad ;
J Detacton
Mcrocontroliar

TimariZounter
Powar Suppias

[
Imarface

o Computar

Figure 1 Typical Block Diagram
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1-4. Installation

This signal conditioner model comes in a stand&éhth rack mount enclosure with a 1U (1.75") heighhe enclosure
should be located in such a way as to allow comrgraccess to the power outlet for disconnect magoSince these
models have low power consumption, they can betéalcia confined environments.

1-4.1. Grounding Techniques

Integrating this model into an application thak#irthe outputs to other test equipment powerednieyoltages may lead
to errors or loss of signal-to-noise ratio due tougd loops. The evidence of ground loops is g&gien whenever the
fundamental frequency (50 or 60 Hz) or a multipfethe fundamental frequency is present in the systhen the

sensors are “at rest.” In order to maintain theraping specification of noise and reduce the &dfetline interference,
proper grounding techniques should be used. Tllewioag procedure may be helpful:

1. Make sure the signal ground lines of all equipiae tied together. The signal grounds of thenobls are typically
tied together via the case of the input and ougNIC connectors. The individual channels of theselets have their
signal ground line tied together internally at gmaver supply.

2. Insure that the sensor does not pick up lineenfiom the body under test. The case of the sahswld be isolated
from the body under (ground) using an isolation.pdtie isolation pad breaks the loop formed bysiheal path of the
sensor to the signal conditioner and the returauigd) from the signal conditioner back to the senso

3. Make sure that all equipment signal groundsheftest system are tied to the Earth ground atglespoint and the
connections linking the equipment ground are masilggua. wire that can provide a very low impedarmenection.

1-5. Operation: Standard AC Line
Plug the line cord into a 120V/60 Hz or 230V/50 ptever source and toggle the “ON/OFF” switch.
CAUTION: Refer to the rear panel for proper input voltage and currents.

1-6. Maintenance and Repair

It is not recommended that the customer attempt regir of this model in the field. Should trouble ocar, contact
the factory for assistance.If the unit becomes dusty and dirty, it may beed off with a soft cloth.
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2-0. THEORY OF OPERATION

2-1. Sensor Excitation

ICP® refers to a low output impedance voltage mode setmmbining an integrated circuit and a piezoelectensing
element in a single housing to provide a voltagguwu This sensor is powered by a +24 VDC pow@pbluhaving a
constant current, variable from 2 to 20 mA.

Sensor excitation occurs as the constant curreall athannels are set. This model allows the emsturrent to be
adjusted between 2 and 20 mA to provide the redquinecitation for most applications. Special situag, such as
driving extra-long cables (more than 1000 ft) whtigh frequency or fast rise time pulses, may rexuicreasing the
drive current to 12 mA or higher.

+24%DC

+In /%7' To Signal Conditioning
GMD I— To D bias input and

‘47 weindowy comparatar

Figure 2 ICP® Sensor Excitation

When driving fast rise time pulses over long liregtem performances can be optimized by “tunihg”drive current to
the line; i.e. by finding the best current settfog the particular test of physical parameters.determine the optimal
current setting, experiment with your particulastteet up. To insure optimal accuracy in constantenit adjustment,
make sure all channels have sensors or simulatdbs|csimilar to the one provided by the Model 404E8ensor
Simulator, consisting of a voltage amplifier simita those found in ICB sensors.

2-2.  Input Protection

The input section has protection to limit the amople of the incoming signal to within +24 voltsgmund. Reference
spec sheet for maximum input signal.

2-3.  ICP” Input Fault Detection

This model monitors two input fault conditions @R® mode, “short” and “open,” which indicate problemish sensor
input and is displayed through the front panel LEBther case implies that the sensor is NOT fonatg properly.
An input is shorted when it has a ground path for the sensor excitasiodopen when the sensor fails to draw the
excitation.

Two voltage comparators consist of a window comiparthat has two reference voltagesefMepresenting thresholds
for “short” and “open.” When the sensor’s biastage (M.9 exceeds the comparator range, the front panet ifajilt
LED lights.

NOTE: Red LED implies input fault.
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+aW O 45
WIT(+] - - -
Open

Sensor 'S Comtrol |~ To
D Bias Lagic

Short | Controller
Wif([-] —

Figure 3 Input Fault Window Comparator with LED Ind icator

2-4.  Input Interface

The input signal conditioning for each channel @t mode provides a unity gain buffer with high-inpripedance
amplifiers. With the AC coupled option it alsomihates the DC bias from the input signal with as@@ond time
constant.

From ] To Amplifier

P | Stage
Sensor
10uF 1 MOkhm

Polarized

Figure 4 Input Amplifier Configuration

Voltage mode is similar to ICP mode, except thdtakon current is 0 mA. In charge mode, the sidgran the charge
sensor is routed into@argeamplifier with a gain of 0.1, 1.0, or 10 mV/pfllowed by incremental voltage gain.

2-5. Gain
The Programmable Gain Amplification (PGA) block simts of a decimal gain amplifier. See Figure 5.

From M To Buffer and
Input Stage Overload Detector

Input Decimal
Buffer PGA

A =x1,x10, x100

Figure 5 Selectable Gain Amplifier Configuration
2-5.1. Programmable Gain

The 483C41 has incremental gain. This is partitulaseful in the standardization of groups of seas Consider the
following example, wherein the user desires to radize sensitivities to 1 V/unit for each channel.

Channel Sensor Sensitivity Gain Setting of Unit Actual Gain Needed

1% 10.10™/ it 99.0 99.01
2 101.32™/ i 9.9 9.869
3¢ 22.30™/ it 44.8 44.84

The gain is set via the computer interface commsetd(see the command strings in Section 4-0 inGbmputer
Interface Programming Guide) or front panel meme (Section 3-0 on Front Panel Module Control).
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2-6. Normalized Output Sensitivity

The definition of normalized output sensitivitytie calculation of the individual channel’s gaiepénding on the
sensitivity of the sensor attached and the desitgglut sensitivity. This is simply a function oktldesired output
sensitivity (in Volts/ unit) divided by the sensegensitivity.

. _1Volt
Gain = | sensitivity (mv/unit)

Additionally, a feature to improve flexibility alles changing the output level to a value of 5 Valisit instead of
normalized 1 Volt/ unit. Some users request thétplsalculate the gain using a known input sigal@ing with the sensor
sensitivity, and desired output level. The restithe request impacts the formula:

. _1Volt/
Gain = I [sensitivity (mV/unit) * Full Scale Input (units)]

Adding some simple error checking to insure thétéiraf the sensor and gain limits of the signaldiboner are not
exceeded completes the normalization process.

. — FSOT (V)
Ga'ﬂwormalized‘ / SENS * FSIN

Additional Considerations:

The storage of individual channel gains is storeddn-volatile memory locations. The new variai@seach channel’'s
sensitivity, Full Scale Output level, and Full Schtput are stored in non-volatile memory locatiafen SAVS
command is sent to the unit.

The error checking should provide a flag if theigbnormalized output level is not feasible dugam limitations. The
gain required may be too large given the sensaithaty defined, or too small which implies thenser will not be
capable measure the expected value. The typicabsexill output a signal up 5 Volts. The maximum swing may be
used in the error checking.

The 483C41 has the capability to provide signabitmning for charge mode sensors in addition ®standard ICR
type. The sensitivity (mV/ pC) of the charge cosvan will allow charge mode sensors (pC/ unit) ¢onormalized.

2.7. Low Pass Input Filter

The 483C41’s 8 pole low pass input filter is uséfulattenuating signals above the user’s bandtefést, and for anti-
aliasing of signals before digitization. High gtiatomponents are used to achieve 6 cutoff freqesn0.1, 0.3, 1.0,
3.0, 10.0, and 30.0 kHz (-10%). The Butterworthaiogy provides a maximally flat response in thegb@and and is
critically damped. Continuous-time stages are eggd so that the clock noise associated with sedtadapacitor
elements is not an issue. This is especially Bagmit because the filter is located prior to tléngstages.

2.8. Overload Detection

The overload feature uses the same window compagratwiple previously discussed. The g\ equal to the default
overload value of £10 volts. When the input voltdly'signal of Figure 6) to the window comparatocexds the
reference voltage limits, overload has occurred,the comparator’s output, which is normally “higbecomes “low.”
This “low” state illuminates the overload LED amijtjers the latch of overload detection circuitBuring regular
measuring time, the latch holds the occurrencevefloads until the user reads its status througlctimputer interface.
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+aY
Current Limiting
Resistor
Wref=+10W —+ :;
- =4
Wsignal ¢ )_l Cortrol |~ To
¥ Logic Coantroller
Wref=-10% — -

Figure 6 /Overload Window Comparator

2-9.  Connector Configuration

This model has eight BNC jack output connectorsated on the rear panel, which are used regardfébe input mode
being used. The rear panel also includes eight BglglCinput connectors that are used for all inpades.

2-10. Non-Volatile Memory

This feature provides a mechanism to save andreestqorogrammed configuration. The programmabléngst are
saved when the unit receives a SAVS command andregswhen the unit powers up. The unit’'s non-ti@anemory
may be reset to the factory default settings bygitie RSET Command.

2-11. Transducer Electronic Data Sheet (TEDS) Intdace:

TEDS sensors attach to the input connectors the say a traditional ICB sensor is attached to the signal conditioner.
The TEDS interface requires the Ethernet computirface, and the input mode option. The digitaltad and input
mode features automatically perform the TEDS raadride function. After the communication with tAR&DS sensor is
complete the input mode returns to the input metiarge or ICEl) prior to the communication.

The current TEDS function will perform a read otthraw” TEDS data and return the 32 bytes of TERS®ssr
EEPROM data and the 8 byte Application registert@ats, if it was programmed, and returns the dagni ASCIlI Hex
representation.
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3-0. FRONT PANEL MODULE CONTROL

3-1. Introduction

The Model 482C is equipped with the capability ohirolling functions through the front panel modul&his module
consists of a display and five (5) push buttonke @isplay shows various menus in which all ofahailable options are
given. The user may scroll through the menu, amebsé any option to change the settings.

3-2.  Unit Initialization

Upon pressing the ON/OFF button, the unit will tomand display the following:

PCB 483C41
FW Ver n.n

The unit is initialized with the factory defaulttsegs.
NOTE: Reference Section 4-10 for memory default settings
3-3.  Main Menu Format

Initially, pressing any button will cause the fiteto menu lines to be displayed and the cursor itk on the ‘Gain’
option.

GAIN SENS INPT
FSOT FSIN FLTi

The cursor may be moved around the main menu mgukie arrow keys. To show the other selectionthefmain
menu, press the downor upt arrow key. This action scrolls vertically to thebsequent lines on the menu. These lines
are shown below.

EXCi EXCv FLTo
ACDC ZERO ARNG

SWOT CLMP Bias
CHRD Cal LEDS

Ver? Unit Reset

Disp  Savs Res
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3-4. Submenu Format and Command Selections

3-4.1. Gain Options:

The 483C41 includes the Incremental Gain Optiorctvipirovides has the ability to automatically adphst gain of each
channel based on three other channel values. Madges are; the Sensitivity of the sensor, the Ballle value of the
input (FSI) in engineering units (g's for instancahd the Full Scale Output (FSO) of the amplié&pressed in Volts
(this is the output that a signal at an FSI levédll pyoduce). The amplifier will always force thaig equation to be true
by adjusting either the gain, if one of FSI, FSCB&NS changes, or FSI if the Gain is set diredthe Gain equation is
as follows:

Gain = (FSO *1000) / (FSI*SENS)

Gain Limits:
All 483C41 input modes have a maximum gair200.

Setting the Gain:
To enter the submenu for the variable gain optpace the cursor over the wor@AIN” in the main menu. This is
shown as:

GAIN SENS INPT
FSOT FSIN FLTi

By pressing the ENTER button, the submenu for cimgntihe gain of any channel appears on the displde submenu
pertaining to the “Gain” selection appears as:

Channel Gain

1 0001.0

Example: To set the gain of Channel 2 to x10

The flashing cursor appears over the channel seteciChoose the channel you wish to change byguia up or |
arrows. Once you have selected the channel, udeftheght — - arrow key to move the flashing cursor over toghin
column.

Channel Gain

0001.0

To change the gain, use the umnd downi arrow keys to scroll through the options. You capnose between 0.1 and
200.0 by using the left/right- — arrow key to move the flashing cursor over anyitdigthe gain column to select an
appropriate value. In this example, a gain of 18eigcted; (see example below). As with all sgtihanges, the actual
gain internal to the unit is changed when the ‘ERTBRutton is pushed.
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Channel Gain

2 0010.0

To set the next channel, press the left/right> arrow key to resume channel control, then pressupit or down!
arrow key to select a different channel. Contimaeking selections with the directional keys unlfildesired channels
are set, then press the ENTER key to apply thingstand return to the option menu.

NOTE: To do a global change (set all the channels tcdnee gain) set the channel to ALL.
3-4.2. Sensitivity Value:

Entering a Sensitivity value will cause the gairtha# unit to be changed based on the equation shbawve. Sensitivity

is set in the same way that the incremental Galnevis set, using the left/right — arrow key to move the flashing
cursor over any digit in the SENS column to sebsttappropriate value. As with all setting changles, actual gain

internal to the unit is changed when the ‘ENTERtbn is pushed.

GAIN NSEfS INPT
FSOT FSIN FLTi

The sub-menu of the “SENS” selection shows theeritivalue for sensor sensitivity (assumed to beEly/

Chan Sensitivity
2 000100.000

3-4.3. Full Scale Input Value:

Entering a Full Scale Input value will cause thang# the unit to be changed based on the equatiomn previously.
The FSI value is set in the same way that the mergal Gain value is set, using the left/right- arrow key to move
the flashing cursor over any digit in the FSIN enfuto select an appropriate value. As with allisgtthanges, the
actual gain internal to the unit is changed when'BNTER’ button is pushed.

GAIN SENS INPT
FSOT [N FLTi

The sub-menu of the “FSIN” selection shows theentrrvalue for Full Scale Input (assumed to be EU):
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Chan FS IN
2 001000.000

3-4.4. Full Scale Output Value:

Entering a Full Scale Output value will cause thagf the unit to be changed based on the equatiown previously.
The FSO value is set in the same way that the imengal Gain value is set, using the left/right- arrow key to move
the flashing cursor over any digit in the FSOT camtuto select an appropriate value. As with allisgtthanges, the
actual gain internal to the unit is changed when'BNTER’ button is pushed.

GAIN SENS INPT
BSi0ll FSIN FLTi

The sub-menu of the “FSOT” selection shows theendrvalue for Full Scale Output in Volts. The ramg8.5 to 10.0

Channel FSOT
2 10.0

3-4.5. INPT:

The 483C41 allows the user to switch betweendCNoltage, Charge modes. The factory default fbrchhnnels is
ICPO. To change the mode select the INPT option froertiain menu using the left / right » arrow keys until the
cursor is over the INPT option, and then presdthier button.

Gain  SENS [Nl
FSOT FSOT  FLTi

The following submenu will appear. Choose the ckehyou wish to change by using the u@nd down! arrow keys.
Next, use the left / right- - arrow key to move the flashing cursor over to Mede column. To change the INPT, use
either the upr or down! arrow key to scroll through the options, once hawne the desired setting selected hit ENTER
to apply it.

Chan  INPUT TYPE
2 ICP

NOTE: Setting a channel to Voltage or Charge Input gallise the ICP© current source for that channeétturned off.
Conversely, If ICP®© is set from Voltage or Chargert the ICP© current source will be set to 4mA.
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3-4.6. Input Filter:

Each channel's Input Filter setting can be setpetdeently of the other channels. To change thetIRiier setting from
the main menu, use the left / right — arrow key until the cursor is over the FLTi optiand then press the Enter
button.

GAIN SENS INPT
FSOT FSIN

The following submenu will appear. Choose the ckeayou wish to change by using the umnd downi arrow keys.
Next, use the left / right - arrow key to move the flashing cursor over tolthE Filter column. To change the Filter
setting, use either the upor down! arrow key to select from the following optiors100 kHz (100 Hz), 0.300 kHz
(300 Hz), 1.000 kHz, 3.000 kHz, 10.000 kHz, 30.0kEz, OFF, once you have the desired setting selected hitEERN

to apply it.

Chan INP Filter
2 ON-0.100 k

3-4.7. Output Filter (optional):

If installed, each channel's Output filter settiogn be set independently of the other channelschiBmge the Output
Filter setting from the main menu, use the lefght — - arrow key until the cursor is over the FLTo optiamd then
press the Enter button.

EXCi EXCv
ACDC ZERO ARNG

The following submenu will appear. Choose the ckeagou wish to change by using the umnd downi arrow keys.
Next, use the left / right- — arrow key to move the flashing cursor over to @he Filter column. To change the Filter
setting, use either the upor down! arrow key to select either ‘On-nn.nk’ or ‘Off', o@ you have the desired setting
selected hit ENTER to apply it.

Note: the ON setting also indicates the filter corrielsHz, implemented by the filter for the channel.

Chan Out Filter
2 ON-10.0k

3-4.8. ICPO Current Adjustment:

The Current excitation value can be set from 0 -m20 Where 0 = Off. To set the current excitatiaiue, move the
cursor to the ‘EXCi’ location, as shown below.
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EXCv FLTo
ACDC ZERO ARNG

Pressing the ENTER button, will cause the followsulpmenu to appear. The ICRurrent may be altered by using the
upt or down! arrow keys.

Chan ICP Current
4 02 mA

The 483C41 will turn off the current excitation rség if the unit is not in ICP© input mode and wilbt allow it to be set
unless it is in ICP© mode. If a channel is seledteth the lexc menu that is inappropriate tihek will appear as shown
below in place of the ICP®© current settings. Alsecause of this limitation, the ‘ALL’ channel sdlea is not allowed
for this setting.

Chan ICP Current
2 NA

NOTE- The factory default setting for the ICRcurrent is 4 mA.

3-4.9. Voltage Excitation:

The Voltage excitation option is not applicabldéhe 483C41 units.

EXCi FLTo
ACDC ZERO ARNG

The following message will show if it is activated.

This Option is
Not Installed

3-4.10.Input Coupling:

The input coupling option is not applicable to #83C41 units.
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EXCi EXCv FLTo
meppleée /ERO ARNG

The following message will show if it is activated.

This Option is

Not Installed

3-4.11 Auto Zero/ Auto Balance:

The Auto Zero/Auto Balance option is not applicaioléhe 483C41 units.

EXCi EXCv FLTo
ACDC HMaxe® ARNG

The following message will show if it is activated.

3-4.12 Auto-Range:

This Option is
Not Installed

The auto-range option is not applicable to the 4B3@nits.

EXCi EXCv FLTo
ACDC ZERO

The following message will show if it is activated.

This Option is
Not Installed
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3-4.13.Switched Output:

The Switched Output option is not applicable to4B8C41 units.

Swiell CLMP  Bias
CHRD Cal LEDS

The following message will show if it is activated.

This Option is
Not Installed

3-4.14 Clamp:

The Clamp option is not applicable to the 483C4itsun

SWOT [eRVly Bias
CHRD Cal LEDS

The following message will show if it is activated.

This Option is

Not Installed

3-4.15 Bias Measurement:

The 483C41 is capable of measuring the bias volpagsent on each of its channels. By moving theauupon the
“Bias” location, the display appears as follows:

SWOT CLMP [EES
CHRD Cal LEDS

Using the ENTER button, the submenu appears asrsliowhe following diagram. Choose the channel yosh to
change by using the upand downi arrow keys. The bias reading for the channel bélldisplayed automatically when
the channel is selected.
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Chan Bias
2 0023.7

If unit had a short circuit, the bias voltage wobk <2.0V. Proper bias voltage is between 2.0V22\. Anything over
22V would indicate an open circuit.

3-4.16.Channel Output Measurement:

The Channel Output Measurement option is not agplecto the 483C41 units.

SWOT CLMP Bias
oalat® CAL LEDS

The following message will show if it is activated.

This Option is

Not Installed

3-4.17 Cal:

The user may select the Internal Calibration sgthig pressing the ENTER key on the front panel wtencursor is
located on the CAL option. When either the 100loHZ setting is selected the channel is forced ntharge mode, if it
isn’t set that way already, and an internal 100jg@a is generated. This signal is then converted toltage based on
the selected charge sensitivity (1mV/pC if the I18#ting was selected) after which the channels gaimpplied to
provide an internal cal signal.

CHRD LEDS

Ver? Unit Reset

The following submenu will appear. Choose the ckehyou wish to change by using the u@nd down! arrow keys.
Next, use the left / right- . arrow key to move the flashing cursor over to @& Mode column. To change the Cal
Mode setting, use either the aupor down! arrow key to select either ‘Off', ‘100Hz’, ‘or ‘Hz’. Once you have the
desired setting selected select ENTER to apply it.

Chan Cal Mode
1 100Hz
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3-4.18LED Test:

The testing of the front panel LEDs allows checkivitether or not they are functioning properly. t€st them, place the
cursor over the word “LEDS” on the display and prester.

CHRD Cal LEDS

Ver? Unit Reset

The screen shown below will be displayed

LED Test
CANCEL

Use the up or down arrow keys to select ‘ExecutéCancel’. Both options return control to the mamenu. If ‘Execute’
is selected then the LED’s will blink 3 times ifa@cel’ is selected then no action is taken.

3-4.19 Firmware Version:

To determine the firmware version of the unit sethe ‘Ver?’ menu option and hit enter.

CHRD Cal LEDS
Unit Reset

A screen similar to the one shown below will beptiged

PCB 483C41
FW Ver 1.6

3-4.20.Unit 1d:

The user may change the Unit Id setting by pressiadENTER key on the front panel when the cursdoc¢ated on the
Unit option.

CHRD Cal LEDS

Ver? Uni Reset
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The following submenu will appear. Use thetupr down! arrow key to change the Unit Id setting to a nedug. Once
you have the desired setting selected hit ENTE&pfuly it.

Current Unit #
1

Note: Changing the Unit Id is only necessary if y@ve the Ethernet or RS-232 communication optistalled and you
are communicating with more than one unit. If feithe case then all units in the network MUST hawmique Id.

3-4.21 Reset to Factory Default Settings:

The reset option provides a mechanism to resetititeto its factory default settings. To do thidese the reset option
from the menu by placing the cursor over the Repgbn and hitting enter.

CHRD Cal LEDS

Ver? Unit Reset

Pressing the ENTER brings up a submenu that alkbesoperator to continue by selecting ‘Execute’cancel the
function by selecting ‘Cancel’. Both options retwaontrol to the main menu. If ‘Execute’ is selectkedn the defaults are
restored.

Factory Defaults

Execute

3-4.22 Display Content Options:

The Display option allows the user to Lock or Uiddhe display. To enter this mode, select the ‘DIgRion from the
menu by placing the cursor over the Reset optiahhéiting enter.

‘ Ver? Unit Reset‘

‘ Disp Res Res ‘

Pressing the ENTER brings up a submenu with tw@mogt Lock or Unlock.

Display Opts
Lock

If Lock is selected the any attempt to change aosdletting will cause the message “Unlock Dispaytoceed” to be
displayed. The user must then reset the displagmpd UNLOCK to change any other setting.
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3-4.23.SAVS

When activated the Save Settings command forcesnit® current settings to become the default pawesettings.
These new settings will be implemented the next tihe unit is powered on.

Pressing the ENTER brings up a submenu that altbesoperator to continue by selecting ‘Execute’cancel the
function by selecting ‘Cancel’. Both options retwaontrol to the main menu. If ‘Execute’ is selectedn the defaults are
set.

Save Settings

Execute

3-4.24 Res:

No operation. These menu items are reserved forwse.

‘ Ver? Unit Reset‘

‘ Disp Res Res ‘
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4-0. COMPUTER INTERFACE PROGRAMMING GUIDE

4-1. Introduction

The Ethernet Interface enables these models toulbe dontrolled by a computer or laptop controlleiVith this
interface, the unit is able to become part of by falitomated system.

4-2. Ethernet Communication

This signal conditioner is equipped with an Ethétngerface so the unit’'s IP address must be sdtefipre any remote
communication can commence.

The steps to set the IP address are as follow:

* Connect, either directly with a crossover CAT5 eatnl through a hub, to a single unit. This unfiriesumed to
have a Unit ID of 1,

« Setthe IP address using an independent utility frantronix called DevicelnstallBf. This utility is provided
on the PCB MCSC application software installer Gid also available for download at the Lantronix siteh
http://www.lantronix.com/device-networking/utilietools/device-installer.html
Once installed it can be accessed from the MCStwand from the ‘Help | Configure Ethernet Device®nu
item.

«  After the Devicelnstallé!" application is installed, run it and the followiagreen will appear. Click on the
Search icon and the program will search for thesEtbt device internal to the signal conditionet.uMhen
found, as shown below, details about the devicevshdhe list. You can verify it is the correct uby
comparing the Hardware (MAC) Address displayechtodne listed on the side of the signal conditiamst.

B

File Edit View Device Tools Help

@
rch | Assign IP

_T|Search for devices on the network. §

| Group | P Addremss | Hardware Addre___ss | Status
% (L nknown:X5) 192,168.2.114  00-20-4A-BDF461  Online

» Selecting an item from the list, shown below, higfis the item in the list and enables more icons.

s Lantronix DeviceInstaller 4.1.0.14

File Edit W“iew DCewvice Tools Help

S @

Search  Assign

| Assign an IP address to a device, L

i Lleices - | dewice|s]

Type | Hame | Group | IF Address | Hardware Address I Statuz

g Local Area Connection [10.6.121.24) P03 10.6.121.21 00-20-44-BF-40-B6 Online
-9 w<Part

» SelectAssign IP and the following screen will appear. Select whetfou want to assign a static IP address that
is appropriate for your network or have it assigfrech a network server. Subsequent steps are sglfweatory.
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%, Assign IP Address N ﬁl

Assignment Method

Would you like to specify the IP address or should the unit gek its
settings from a server ouk on the netwaork?

% Obkain an IP address automatically

™ Assign a specific IP address

TCPJIP Tutorial

< Back Mexk . Cancel Hieglﬁ

¢« Now you can use the assigned IP address to adtiessit.

Important Note: The communication protocol requires a unit id as part of the command header. The unid is
not the IP address. To send commands to the unit &iEthernet you must address the TCP-IP packets witthe
proper IP address and ensure the packet payload ctains the correct Unit Id in the command header.

The XPort device should be configured properly focommunication with the signal conditioner. If problems
occur please check the communication parameters tife device as shown below.

s Lantronix DeviceInstaller 4.1.0.14
File Edit Yiew Device Tools Help

P e

Search  Assign IP Upgrade

B Lantioniz Devices - 1 device(s) Device Details W

| Telnet Configuration I

E“EE Local Area Connection [10.6.121.24) ) ) "
=6 Kot AN L) | bddess|hup/710.6.121.21:80 w o @

144 ¥Part-03 - firmware v6.6.0.2
L &e 10812121

Navigate to the actual device as shown in thepiaftel above and then click on the ‘Web Configuratiab and clock on
the ‘Go’ button. This will cause the following sereto appear, just select ‘OK’. There are no Iggnameters defined.
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Connect ko 10,6.1 2121 71x
The sarvar 1006 L2121 3t (I'lLi:l:l 'i"El_ZlLII'BE EL_"LEeramB and
passaard, ' :

Wéarning ! This e2rvar ie requesting that wovr deermamns and
paszaard besent i aninseodre mannar (besic audientizaton

withouk a securs connachom,

Liser rames ]ﬁ =

Paszaard: [

[ Remember my passward

wcmll

Following this screen the right panel will appesishown below. Click on the ‘Connection’ item ameck to see that
the parameters are shown as below and pay partati#ation to the ‘Active Connection’ and ‘EndpbiRort items.
They should be set as shown below.

Active Connection: Endpoint Configuration:
Active Connect: | With Any Character j Local Port: |10001

Next, check the Serial Settings. They should bed@9#aud, 8 data bits, no parity, 1 stop bit. Andlaw control.

If any setting is changed click ‘Ok’ on the pagel &inen activate the ‘Apply Settings’ item on thé &de of the right
panel.

ik DeviceInstaller 4.1.0.14
File Edt Yew Device Toos Help
S @l

=,
Seorch AssanIP Upgrads

=] ;ﬂi Latitroriz Dewicas - 1 device(z) Dievice Defaiy Wb CoﬁﬁgJatm'I r.ghc't'cmﬁgu,guoﬂ
1= g% Localavea Connecion (10612124

[ el T ﬁ ‘ fddiess hktpc A 0UE.121.21-B0 u Exiemal Browser |
=it BPot03 - frrmesars 56 02 ;1 ~ ! E e @
LANTRONIX [
MAL Sddresz (10-20-4A-BF-40-B5
£+

L 02T
Home

Xrort

Device Server Configuration Manager
[y versien 1.7.0.1

Apply Dafaulls




MODEL 483C41 GENERAL OPERATION MANUAL

M L antronix DeviceInstaller 4.1.0.14
File Edit Yiew Device Tools Help
)

Search Assign IP Upgrade

=] % Lantroniz Devices - 1 device[s] Device Detals “web Configuration | Telnet an[ig'u[aljt.‘nl
EI--QE Local Area Conniection [10.6.121.24) = =

£ 63 KPot £\ Yy | addess [htp771006.121.21:80 [ e E
LANTRONIX' (P s
MAC Address: 00-20-4A-BF-40 B6

=g ®Port-03 - firrmware w6602
Connection Settings

----- =% 10612121

Network

:ewe]rT = Channel 1
1:1:3 uln Connect Protocol
Channel 1 Protocol: ITCP "I
Connect Mode
Passive Connection: Active Connection:
Accept " "
Incoming: 1788 = Active Connect: |With Any Character x|
= Passwaord 4 z .
Configurable Pins Required: Cyes & No Start Character: 000 (in Hex)
Apply Setfings Passwaord: I Modem Mode: |None j
Apply Defaults . S
S odem Escape Sequence o _—
Pass Throtigh & yes 7 No Show IP Address After RING: & ves  No
Endpoint Configuration:
Local Port |1GDO1 ™ Auto increment for active connect

Remate Port: ID Remote Host: ID_O.D.U

B Lantronix DeviceInstaller 14
File Edit Wew Device Tools Help
Search  AssignIF Upgrade

E%L Lantronix Devices - 1 device(s] Device Details  Web Configuration | Telnet _Cn'hﬁguratio_ril
=} BE Local Area Connection (10.6.121.24) =

=HET KPart Y e Address |hitp:4210.6.121_21:80 External Browser |:
=g HPort-03 - firmware v6.6.0.2 f‘ \} I B e @ l
LANTQON I X -. Firmware Version: V6.6.0.2
MAC Address. 00-20-4A-BF-40-B6

LS 10612121
Serial Settings

Network
Server Channel 1
Serial Tunnel [ Disable Serial Port

Port Settings

Protocol: IF!SZ?Q - Flow ContmlllNone j

Connection

Email Baud Rate: IiSZDD vl Diata Bits: IE Farity: | None = Stop Bits m
Trigger 1
Trigger 2
Trige )
Configurable Pins

Pack Control
[~ Enable Packing

Apply Setfings Idle Gap Time: I 12 msec 'I

Apply Defaults Match 2 Byte Sequence: € ves & No Send Frame Immediate: ¢ yes & No
. 000 000 o .
Match Bytes: Send Trailing Bytes: & None © One © Two
(Hex)
Flush Mode

Flush Input Buffer Flush Output Buffer
With Active Connect: €~ yes & No With Active Connect " ves * Mo
With Passive Connect: ¢ ves @ nNo With Passive Connect O Yes & pa

At Time of Disconnect: ¢ yes & No AtTime of Disconnect  yes & No
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4-3. Communication Guidelines

1) Data transfer from the host terminal to the amist contain an ending delimiter of <CR><LF>.

Example: <CR><LF> -Carriage Return and Line fedd ASCII,
<CR>is 13; <LF>is 10.)

2) The number of characters for any command stfing) the first character to the <CR>, may not exta55.

3) Status request commands, i.e., commands endih@wW?”, may only be sent within one transmission
Example: 7:0:GAIN?<CR> <LF>
-Reads the gain setting of all channels.

4-4. Unit Initialization Procedure

1) To begin, connect the signal conditioner torteevork using the RJ-45 connector on the backeftitit.
2) Turn on power to the signal conditioner. Thevppindicator should light up to indicate the pougeon.
3) With the terminal or computer that is set uprémsmit data, send the command:

“1:0:LEDS=0" <CR><LF>

This command flashes the front panel LEDs threedim

4-5. Command Summary

The table below is a summary of the command setneScommands may not be valid in all units. Theroanmds are

sent and received from/to the host computer in A8k format.

Command Type Scope Meaning
GAIN R/W Channel Set or read gain
SENS R/W Channel Sensor Sensitivity
FSCI R/W Channel Expected Full Scale Input Value
FSCO R/W Channel Full Scale Output
INPT R/W Channel Input Signal Mode Selection
IEXC R/W Channel Read/Adjust ICPI current setting
FLTR R/W Channel Disable or Select Input Filter @zr
OFLT R/W Channel Enables/Disables Output Filtettifoal)
CALB R/W Channel Selects the Calibration Mode
RTED R Channel Read TEDS data (DS2430A)
ALLC R Channel Read majority of channel settings
RBIA R Unit Measure Bias (returns all channels)
STUS R Unit input fault / overload status, fora@iannels
UNIT R Unit Read Unit Configuration information
UNID R/W Unit Set Unit ID
LPCR R Channel Returns the programmable input filteners
LEDS FCN Unit Front panel LED test function
RSET FCN Unit Restores factory default channelrsgt
SAVS FCN Unit Saves the current settings to NVRAM

Command type definitions:

* R/W —the setting can be read from or written ®dhit or channel.
* R - The information can only be read from the onithannel.
* FCN - The command invokes a function in the unit.
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4-6.

Command Format

The communication protocol incorporates the conogéfidirected' and 'Global' commands at both thé &imd Channel
level with the following characteristics;

Unit or Channel numbers =0 are global commandsatfett either all units or all channels of a parkar unit
or both.

Directed commands that set a unit parameter ar@yalacknowledged (ACK) with an ASCIl message that
indicates '<Unit#>:<CMD>:0k’ if implemented with resrors or NAK with; <Unit#>:<CMD>:=<error#>’ ifra
error was encountered.

Directed commands that request a particular paeasisetting (query) result in a query responsegoiturned
No response is ever given to a Global Unit command.

Command Format

'Unit#:Ch#:Cmd[=|?]{<valuel >{,< value2 >}}{;Ch#:@d[=|?]{<valuel>{,< value2>}}}\n\r

Each message must be preceded by a Unit# & Chafimeth¥ of which could be 0)

Messages may contain multiple commands separatadsegnicolon *;'.

The second and subsequent commands in a messélgesicantain a unit number but shall contain arofel
number.

Each command in a message will evoke a responssage# one is warranted (not global)

Query’s ("?") can only be directed to one unitibtlie channel=0 then each channel's setting wilidturned in
the order 0-MAXCHANNELS separated by a "'

Command examples

1:0:GAIN=100.2\r\n unit 1,all channels gain setl00.2
1:1:GAIN=100.2;2:GAIN=120.3\r\n unit 1, channegain = 100.2; channel 2 gain = 120.3
1:3:GAIN=100.2;0:FLTR=1\r\n unit 1, channel 3iga 100.2; all channel’s filter = ON

General Query Response Format
Unit#:Cmd:Ch#=<value>{; Ch#=<value>}...>{; Ch#=<valuk..\r\n

Responses to a query with a channel number=0etilfn the setting of each channel in a list sepdrhy
semicolons ;.

If the target of the query is a unit setting (extrent excitation) then the channel number retuisehe £
channel of the board that processed the command.

Multiple Board Models

The 483C41 has multiple main boards which appearamtiguous set of channels; they are physisalparate
and operate somewhat independently. A global cHarmmemand to set 8 channels on a unit will be heahdbly
each internal board simultaneously. However ondylibard with the channels designated as 1-4 wiK Al
command, the other board will remain silent.

Likewise, a global Query command will be respontietly the channel 1-4 board but will be ignoredHhsy
channel 5-8 board. However, in order to facilitaticient communications with the second boarde@osd unit
address was is used to query the second boarder’s eentrol application can direct global charsesting
gueries to the second board of a unit by addregkanguery to the secondary unit address of thie The
secondary unit address is defined to be the nounighddresplus 128 (ex. If a unit's address is 1 then tHé 2
board’'s address would be 129)
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4-8.

4-8.1.

4-8.2.

4-8.3.

Commands

GAIN
SET GAIN: This command sets the programmable gainahannel.

Setting:
The amplifier gain can be set directly by sendirgaén command:

1:0:GAIN=100.2\r\n (unit 1,all channelsgain set to 100.2)

When a channels gain is set directly the unit wdjust the FSI parameter of the gain equation utlieg
following equation; FSI = (((FSO*1000)/Gain)/Sets)nsure it remains valid.

Setting Responsel:GAIN:ok

Query:
The Gain query returns all of the parameters usetkttermine it in a single response
Query FormatUnit#:Ch#:CMD?
Response formatnit#:Cmd:Ch#:=Gain:SENS:FSO:FSI;
Query 1:5:GAIN?
Responsel:GAIN:5= 5.0: 10.0: 10.0: 200.0;

Global Gain Query1:0:GAIN?
Global Gain Responsé:GAIN:1= 5.0: 10.0: 10.0: 2002x 5.0: 10.0: 10.0: 2003®; 5.0:
10.0: 10.0: 200.@= 5.0: 10.0: 10.0: 200.0;

SENS

The SENS command provides a mechanism to haveahsducer Sensitivity influence the Gain settinghef
channel. Channel Gain is calculated using the émyuat

Gain = FSO*1000/(FSI*SENS). If a Sensitivity is ergd that caused the gain to exceed the amplifiers
capability the FSI component will be adjusted tefkéhe equation valid.

Setting:
1:0:SENS=20.2\r\n (unit 1,all channelstransducer sensitivity set to 20.2)
Setting Responsel:SENS:ok
Query:
The SENS query returns the channels transduceitiséyns
Query FormatUnit#:Ch#:CMD?
Response formatnit#:Cmd:Ch#:= SENS;
Query 1:1:SENS?
Responsel:SENS:1= 6.0;
Global Gain Query1:0:SENS?
Global Gain Responsé&:SENSi= 6.02= 10.03= 10.04= 10.0;
FSCI

The FSCI command provides a scaling mechanismttoratically set the gain based on a known inputliéwn
EU) and what output level (in Volts) you would likeat Full Scale input level to be representedHuay.instance
1000g’s = 10Volts. These 2 values along with thetducer sensitivity set the gain. Channel Gadalisulated
using the equation: Gain = FSO*1000/(FSI*SENS).
Setting:

1:1:FSCI=1000.000\r\n  (unit 1, channel 1 FSI set to 1000.0)
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4-8.4.

4-8.5.

Setting Responsel:FSCI:ok

Query:
The FSCI query returns the channels Full Scaletinaluie in engineering units
Query FormatUnit#:Ch#:CMD?
Response formatnit#:Cmd:Ch#:= <fsci>;
Query 1:1: FSCI?
Responsel:FSCI:1=1000.0;

Global FSCI Queryl:0:FSCI?
Global FSCI Responsé:FSCI:1=1000.0;2=1000.0;3=1000.0;4=1000.0;

FSCO

The FSCO command provides a scaling mechanismtoomnatically set the gain based on a known inputllev
(in EVU) and what output level (in Volts) you wodike that Full Scale input level to be represertigdFor
instance 1000g’s = 10Volts. These 2 values alornlg thie transducer sensitivity set the gain. ChaGaéh is
calculated using the equation:

Gain = FSO*1000/(FSI*SENS).

Setting:
1:1:FSC0O=10.000\r\n  (unit 1, channel 1 FS| set to 10.0)
Setting Responsel:FSCO:ok

Query:
The FSCO query returns the channels Full Scale @Malue in volts
Query FormatUnit#:Ch#:CMD?
Response formatnit#:Cmd:Ch#:= <fsci>;
Query 1:1: FSCO?
Responsel:FSCO:1=10.0;

Global FSCO Queryl:0:FSCO?
Global FSCO Respons&:FSC0:1=10.0;2=10.0;3=10.0;4=10.0;

INPT

The INPT command sets the input mode for a givemohl. The mode selection is sent as an integaevahe
possible input modes and their associated valwes ar

+ CHARGE 0
« VOLTAGE 1
. ICP® 2
Setting:

1:L:INPT=2\r\n (unit 1, channel 1 input mode set to ICP)
Setting Responsel:INPT:ok

Query:

The INPT query returns the channels input modectiete
Query FormatUnit#:Ch#:CMD?
Response formatnit#:Cmd:Ch#:= <INPT>;
Query 1:1:INPT?
Responsel: INPT:1= 2;

Global INPT Queryl1:0:INPT?
Global INPT Responsd.:INPT:1= 2.0;2= 2.0;3= 2.0;4= 2.0;
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4-8.6. IEXC

The IEXC command sets the current excitation Iéweh channel in ICP mode. The current excitatialug is
sent as an integer value from 0 (off) to 20mA. thannel’s input mode changes to Voltage mode tiien
value will be forced to 0 automatically.

Setting:
1: L:1EXC= 2\r\n (unit 1, channel 1 isset to 2mA)
Setting Responsel:IEXC:ok

Query:

The IEXC query returns the units excitation value.
Query FormatUnit#:Ch#:CMD?
Response formatnit#:Cmd:Ch#:= <IEXC>;
Query 1:1:IEXC?
Responsel:IEXC:1=2;\r\n

Global IEXC Query1:0: IEXC?
Global IEXC Responsd: IEXC:1=2;2=4;3=4;4=4;

4-8.7. FLTR

The FLTR command selects the Input Filter corne8)(dr Disables the Filter (0).
The standard factory installed corner selections ar

e 0=OFF
e 1=30kHz
e 2=10kHz
e 3=3kHz
e 4=1kHz
e 5=300Hz
e 6=100 Hz
Setting:

1:1:FLTR= 1\r\n ( unit 1, channel 1, Input Filter Enabled; Corner=30 kHz)
Setting Response2: FLTR:ok

Query:

The FLTR query returns the channels Output Filter.
Query FormatUnit#:Ch#:CMD?
Response formatnit#:Cmd:Ch#:= <0-6>;
Queryl:1:FLTR?;
Response 1:FLTR:1=1;\r\n

Global FLTR Query1:0:FLTR?
Global FLTR Responsd.:FLTR:1=1;2=0;3=0;4=0;\r\n

4-8.8. OFLT (optional)

The OFLT command enables or disables the OutptgrFil
The Output Filter value is sent as an integer vafugither O -Disable or 1-Enable.

Setting:
2:1:OFLT= 2\r\n( unit 2, channel 1, Output Filter Enabled )
Setting Response2: OFLT:ok

QUGTYZ
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4-8.9.

4-8.10.

The FLTR query returns the channels Output Filter.
Query FormatUnit#:Ch#:CMD?
Response formatnit#:Cmd:Ch#:= <0|1>;
Query 2:1: OFLT?
Response?: OFLT:1=1,

Global OFLT Query1:0: OFLT?
Global OFLT Responsd: OFLT:1=1;2=0;3=0;4=0;

CALB

The CALB command selects the Internal Calibrati@ieRence Oscillator setting. When either the 100kokz
setting is selected the channel is forced intoaagdmode, if necessary, and an internal 100pGkign
generated. This signal is then converted to a geltfter which the channels gain is applied to jol@an
internal cal signal.

The CALB value is sent as an integer value of eitheDisable, 1-1000 Hz Enable, 2-100 Hz Enable

Setting:
1:1: CALB=1\r\n (unit 1, channd 1, Oscillator=1 kHz)
Setting Responsel:CALB:ok

Query:
The CALB query returns the channels Internal RefeeeOscillator setting.
Query FormatUnit#:Ch#:CMD?
Response format
Unit#:Cmd:Ch#:= <0|1>;
Query 1:1: CALB?
Responsel:CALB:1=1;\r\n

Global CALB Query 1:0:CALB?
Global CALB Responsel :CALB:1=1;2=0;3=0;4=0;\r\n

RTED

The RTED query returns the TEDS information thastisred in the sensor or other, TEDS capable nim-li
module attached to a specific channel. The sigoadlitioners are IEEE 1451.4 compliant in that thé{read

the DS2430A Application Register Status to setiifdicates the 64 bit Application Register hasadatit. If so

it will read the Application register contents aetlurn it followed by the contents of the TEDS EEFNR

NOTE: The f byte of the DS2430A EEPROM data should containdhecksum of both the Application
Register contents and the EEPROM contents if thBS ks IEEE 1451.4 compliant. No attempt is made to
validate or interpret the TEDS data.

Setting:
N/A — Command is Read only

Query:

The RTED query returns the TEDS data associateu thvt specified channel. This command must be tidec
to a specific channel. It will return an indicatbat specifies if the DS2430A Application regishas been used
to store the basic TEDS data and up to 40 byt@si@ll Hex format (8 bytes of Application registesrtent if
it was burned and 32 bytes of the EEPROM content).

Query FormatUnit#:Ch#:CMD?
Response formatUnit#:Cmd:Ch#= <APP Reg Status>:<APP Reg Conté&tdytes if APP Reg
Status=1)><DS2430A EEPROM Contents (32 bytes)>

Where: APP Reg Status=1 if the APP Register haal alad if it did not
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Query 1:1:RTED?
Response(for TEDS chip on channel 1 with valid app regisiata)

1:RTED:1=1168010a009750002648016a88ae8e112801f2000f60ec4046dd18737f320683806
5390800

4-8.11ALLC

The ALLC command is used to read several chanmihgs at once.

Setting:
N/A — Command is Read only

Query:

This command must be a directed command use @fittal channel indicator is not allowed.

Query FormatUnit#:Ch#:CMD?

Response formatUnit#:Cmd:Ch#:= GAIN:<Gain value>; SENS:< SENSlue; FSCl:< FSCI
value>; FSCO:< FSCO value>; INPT:< INPT value>; IR:¥ FLTR value>; IEXC:< IEXC value>;
OFLT:< OFLT value>; CPLG:< CPLG value>; CLMP:< CLMlue>; CALB:< CALB value>;
VEXC:< VEXC value>; SWOT:< SWOT value>

Query 1:1:ALLC??

Response
1:ALLC:1=GAIN:\s\s\s1.0;SENS:\s\s10.0;FSCI:10009FO:\s\s10.0;INPT:\s\s\s2.0;FLTR:1;IEXC:2;
OFLT:0;CPLG:0;CLMP:0;CALB:1;VEXC:\s\s\s0.0;SWOT:0n

NOTE: Some items returned may not be applicable¥ery model

4-8.12 RBIA
The RBIA command is used to read all channels Bea®ls.

Setting:
N/A — Command is Read only

Query:
This command is a global command and will retufreladnnel bias readings regardless of the chadrialthe
command.

Query FormatUnit#:Ch#:RBIA?

Response formatnit#:Cmd:Ch#:=CH1 bias;... CHn#:=CHn bias;
Query 1:1:RBIA?

Query Responsd.:RBIA:1= 25.5;2= 25.5;3= 25.5;4= 25.5;

4-8.13.STUS

The STUS command is used to read the unit andhatiel status indicators.

Setting:
N/A — Command is Read only

Query:
This command is a global command and will returreladnnel bias readings regardless of the chadrialthe
command.

Query FormatUnit#:Ch#:STUS?

Response formatnit#:Cmd:Ch#:<unit status bit map>;<CH1 statiisitap>;...;<CHn status bit
map>;
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Query 1:1:STUS?
Query Responsd :STUS:1:0;1,;5;5;5;

Where :
Unit Bit 0 = 1= BAD EEPROM read for channel setsran power up
Unit Bit 1 = 1= BAD EEPROM read for Unit options power up
Unit Bit 2 = 1= BAD EEPROM read for cal factors pawer up
For Unit bit map 0=no errors
Channel Bit 0= Open input fault (O=Fault; 1 = nalfa
Channel Bit 1= Short input fault (O=Fault; 1 = rault)
Channel Bit 2= Overload condition (0=Overload; ha=Overload)
For channel bit map 7=no errors

4-8.14 UNIT
Query:

The UNIT query returns the unit configuration infation which includes the installed options, uniinber,
Model id and starting channel number

Query FormatUnit#:Ch#:CMD?

Response formatnit#:Cmd:Model string:Firmware Ver string: Séidumber:Cal Date:
Unit#:#channels:Starting Ch#: Gain Option byte uinPption Byte, Filter option byte,Misc1 option bytlisc2
option byte: fixed or % option of input Filter corners: output filter cems<cr><If>

Query 1L:1:UNIT?

Responsel:UNIT:483C41\s\s\s\s\s\s\s\s\s\s:FW\sVer\s4\8®s\s:12345:06-28-
2011:1:4:1:16,10,16,140,132:30.00000:30.00000:3mM0€B0.00000:0.00000:0.00000:0.00000:0.00000:\r\n

Model & Firmware version strings are self-explamaté-ollowing are:
Serial Number (U16): Cal Date (10 character strii@jer corner (kHz)
Unit Id: Number of Channels: Starting Channel Numbe

Followed by the option bytes:

Gain Options

OPT_GAIN_INC 0x10 IncrementalGain

Input Options

OPT_INP_CIM 0x02 ICP|VOLT|CHG
OPT_INP_INTCAL 0x08 Internal Cal

Filter

OPT_FILTER_OUT 0x02  Output filter (optional)
OPT_FILTER_PGM_BTR 0x10  Programmable Butterworkhfllter
MiscellaneousOptions

OPT_MISC_TEDS 0x04 TEDS

OPT_MISC_IEXC 0x08  current excitation

More MiscellaneousOptions

OPT_MISC2_NOPWR 0x80  No Soft (logical) Power Butt

4-8.15.UNID

The UNID command is used to set the units ID numbke Unit Id number is critical to remote
communications since it indicates to the unit widgommands it should accept and respond to. Urgts ar
typically shipped with a unit id of 1. If more thane unit is in the system and they will be comroatgd with
remotely the user must set a unique id in each This can be done through the front panel intesfi#cone
exists, or by connecting to each unit individuahd sending this command.

Setting:
1:1:UNID= 2\r\n ( unit 1, channel 1, New ID=2)

Setting Response?:UNID:ok
NOTE: The new Unit Id becomes effective immediately
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Query:

This command can be sent as a query but its ugsfslis marginal being as it is a directed commandea
such it is necessary to include the Unit Id incbenmand and the response will simply validate tirarnands
unit id parameter.

Query FormatUnit#:Ch#:UNID?

Response formatnit#:Cmd:Ch#:=unit id

Query 2:1:UNID?

Query Respons@:UNID:1=2;

4-8.16.LPCR
Query:

The LPCR query returns the unit low pass filtemeos

Query FormatUnit#:Ch#:CMD?

Response formatnit#:Cmd:,<num corners>< n filter corners> <clf><
Query 1:1:LPCR?

Responsel:L PCR:6.000:30.000:10.000:3.000:1.000:0.300:0:\th

Global Query1:0:LPCR?
Global Response 1:LPCR:6.000:30.000:10.000:3.0000t0.300:0.100:

6.000:30.000:10.000:3.000:1.000:0.300:0.100:6.0m0€C8:10.000:3.000:1.000:0.300:0.100:
6.000:30.000:10.000:3.000:1.000:0.300:0.100:\r\n

CAUTION! Query only - The user should NEVER senis ths a setting command as these values depefe on t
HW installed and will be set at the factory.

4-8.17LEDS

The LEDS command is used to test the LED functitnaf the front panel. When sent as a command the
LED’s on the front panel will flash 3 times. Thismmmand invokes a function and therefore has noyquer
capability.

Setting:
2:1:LEDS= O\r\n (unit 2, channel 1, Any value)

Setting Response: 2:LEDS:ok

Query:
N/A

4-8.18.RSET

The RSET command is used to restore the factoguttefhannel settings. This command invokes a fanct
and therefore has no query capability.

Setting:
2:1:RSET =0\r\n (unit 2, channel 1, Any value)

Setting Response: 2:RSET:ok

Query:
N/A

The factory Defaults are:
e Gain=1.0
e Sensitivity=10.0
*  Full Scale input= 1000.0
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e Full Scale output=10.0

* Input Mode = ICP

e Current excitation=4.0mA

»  Output Filter=Disabled

* Internal Reference Oscillator=OFF

4-8.19.SAVS

The SAVS command is used to store the current eiamtting as the default settings that will beéoe=sd on
power up. This command invokes a function and foeeehas no query capability.

Setting:
2:1:SAVS = 0\r\n( unit 2, channel 1, Any value)

Setting Response: 2:SAVS:ok

Query:
N/A

Communication Responses

Typically the unit will return<Unit>:<Cmd String>:0OK when the command is successful. Errors are iteficavith
negative numbers. The unit may return one of tHewiing:

<Unit>:<Cmd String>:0K<CR> <LF>
Represents that the last command was entered gothect format and was performed properly.

<Unit>:<Cmd String>:-1<CR> <LF>
Option Error. The unit is not equipped with theioptnecessary to implement the command sent

<Unit>:<Cmd String>:-2<CR> <LF>
Channel Error. The channel number in the commaimadid.

<Unit>:<Cmd String>:-3<CR> <LF>
Command Error. The command is not recognized.

<Unit>:<Cmd String>:-4<CR> <LF>
Unit Error. The unit number in the command is imbal

<Unit>:<Cmd String>:-5<CR> <LF>
Unit Error. The function invoked by the command @natered an error or a query only command (ex.
RBIA) was sent as a setting.

<Unit>:<Cmd String>:-6<CR> <LF>
Command Parameter Error. A channel setting paramete found to be out of range.



Model Number

EIGHT-CHANNEL ICP®/VOLTAGE/CHARGE SENSOR SIGNAL CON DITIONER

Revision: C

483C41 ECN #: 40833
Performance ENGLISH Si OPTIONAL VERSIONS
Channels 8 8 Optional versions have identical specifications and accessories as listed for the standard model
Sensor Input Type(s) ICP®, Voltage, ICP®, Voltage, Charge except where noted below. More than one option may be used.

Charge
Gain(ICP®/ Voltage Input) 0.1 to 200 0.1to 200
Gain(mV/pC)(Charge Input) 0.01 to 2000 0.01 to 2000
Gain Increment(minimum)(ICP®/ Voltage Input) 0.1 0.1
Gain Increment(minimum)(Charge Input) 0.01 0.01
Accuracy(ICP®/ Voltage Input)(Gain, 0.1 to 0.4) +5% +5%
Accuracy(ICP®/ Voltage Input)(Gain, 0.5 to 200) +1% +1%
Accuracy(Charge Input)(Gain, 0.01 to 0.04) +6 % +6%
Accuracy(Charge Input)(Gain, 0.05 to 2000) +1% +1%
Input Range(maximum)(Charge Input) 100,000 pC pk 100,000 pC pk
Input Range(maximum)(ICP® Input) 10 Vpk 10 Vpk [4]
Input Range(maximum)(Voltage Input) 5 Vpk 5 Vpk
Low Frequency Response(-5 %)(ICP®/ Voltage Input) <0.05 Hz <0.05Hz
Low Frequency Response(-5 %)(Charge Input) 0.5 Hz 0.5 Hz (5]
High Frequency Response(-3 dB)(Gain from 0.01 to 99.9) >100 kHz >100 kHz
High Frequency Response(-3 dB)(Gain from 100 to 2000) >80 kHz >80 kHz
Filter Type(8-pole Butterworth) Low Pass Low Pass
Electrical Filter Corner Frequency(-10 %) 0.1-0.3-1-3-10-30 kHz ~ 0.1-0.3-1-3-10-30 kHz  [6]
Electrical Filter Roll-off 160 dB/decade 160 dB/decade
Electrical Filter Pass Band Amplitude Accuracy 1% 1%
Phase Response(at 1 kHz) +2° +2°
Non-Linearity 1% 1%
Cross Talk <-72dB <-72dB
TEDS Sensor Support Yes Yes
Fault/Bias Monitor LEDS Open/Short/Overload Open/Short/Overload
Control Interface NOTES:
Human Interface Keypad Keypad [1] Use T1.6A fuse.
Display 2 rows, 16 columns 2 rows, 16 columns [2] User adjustable, factory set at 4 mA (+ 1.0 mA). Each channel individually adjustable.
Digital Control Interface Ethernet Ethernet [3] Typical.
Environmental [4] Max input signal is dependant on sensor bias.
Temperature Range(Operating) +32 to +120 °F 0to +50 °C [5] The Iqw frequency tolerance is_ accurate wighin +25% of the specjf_ied frequency.
Electrical [6] The high frequency tolerance is accurate within 5% o_f the specified frequency.
Power Required(direct input to unit) AC Power AC Power [7] See PCB Declaration of Conformance PS024 for details.
AC Power(47 to 63 Hz) 100 to 240 VAC 100 to 240 VAC
AC Power <0.7 Amps <0.7 Amps (1]
Excitation Voltage(To Sensor) >24 VDC >24 VDC
DC Offset <50 mV <50 mV
Constant Current Excitation(To Sensor) 2t0 20 mA 210 20 mA [2]
Output Voltage(minimum) 10V 10V
Output Current(minimum) 10 mA 10 mA
Output Impedance <50 Ohm <50 Ohm
Overload Threshold(+ 0.5 Vpk) +10 Vpk +10 Vpk
Broadband Electrical Noise(1 to 10,000 Hz)(Gain x1) 50 pV/rms 50 pVv/irms [3]
Spectral Noise(1 Hz) 8 WWAHz 8 WVAHz [3]
Spectral Noise(10 Hz) 2 pVAHz 2 pVAHz [3]
Spectral Noise(100 Hz) 0.7 uVVHz 0.7 uVVHz [3]
Spectral Noise(1 kHz) 0.7 uVVHz 0.7 uVVHz [3]
Spectral Noise(10 kHz) 0.6 V/VHz 0.6 uV/VHz [3]
Broadband Electrical Noise(1 to 10,000 kHz)(Gain x10) 75 UV rms 75 pV rms [3]
Spectral Noise(1 Hz) 18 pVAHz 18 pVAHz [3]
Spectral Noise(10 Hz) 1.5 uWAHz 1.5 uVAHz [3]
Spectral Noise(100 Hz) 1.0 uVAHz 1.0 uVAHz [3]
Spectral Noise(1 kHz) 1.0 uVAHz 1.0 uVAHz [3]
Spectral Noise(10 kHz) 1.0 uVAHz 1.0 uVAHz [3]
Broadband Electrical Noise(1 to 10,000 Hz)(Gain x100) 350 pV rms 350 pV rms [3]
Spectral Noise(1 Hz) 100 uVAHz 100 pVAHz [3]
Spectral Noise(10 Hz) 10 pVAHz 10 pVAHz [3]
Spectral Noise(100 Hz) 6 uV/Hz 6 uVAHz [3]
Spectral Noise(1 kHz) 5 uVAHz 5 uVAHz [3]
Spectral Noise(10 kHz) 5 uVAHz 5 uVAHz [3]
Broadband Electrical Noise(1 to 10,000 Hz)(0.1 mV/pC) 52.0 pVv/rms 52.0 pV/rms [3]
Spectral Noise(1 Hz) 10.0 pVAHz 10.0 pVAHz [3]
Spectral Noise(10 Hz) 1.5 uVAHz 1.5 pVAHz [3]
Spectral Noise(100 Hz) 0.6 PV/VHz 0.6 uV/VHz [3]
Spectral Noise(1 kHz) 0.6 PV/VHz 0.6 uV/VHz [3]
Spectral Noise(10 kHz) 0.6 PV/VHz 0.6 uV/VHz [3]
Broadband Electrical Noise(1 to 10,000 Hz)(1.0 mV/pC) 52.0 pVv/rms 52.0 pV/rms [3]
Spectral Noise(1 Hz) 14.0 pWAHz 14.0 WWAHz [3]
Spectral Noise(10 Hz) 2.0 uVHz 2.0 pVHz [3]
Spectral Noise(100 Hz) 0.7 uVVHz 0.7 uVHz [3]
Spectral Noise(1 kHz) 0.7 pVHz 0.7 pVANHz [3]
Spectral Noise(10 kHz) 0.7 pVHz 0.7 pVANHz [3]
Broadband Electrical Noise(1 to 10,000 Hz)(10.0 mV/pC) 56.0 pV/rms 56.0 pV/irms [3]
Spectral Noise(1 Hz) 15.0 pVAHz 15.0 pVAHz [3]
Spectral Noise(10 Hz) 2.0 uWAHz 2.0 uVAHz [3]
Spectral Noise(100 Hz) 0.6 pV/VHz 0.6 pVAHz [3]
Spectral Noise(1 kHz) 0.6 pV/VHz 0.6 pVAHz [3]
Spectral Noise(10 kHz) 0.6 pV/VHz 0.6 pVAHz [3]
Oscillator(+/- 2%)(Internal Generator - ICP®/ Voltage Mode) 0.1V pk 0.1V pk
Oscillator(+/- 2%)(Internal Generator - Charge Mode) 100 pC pk 100 pC pk
Oscillator(+/- 2%) 100/1000 Hz 100/1000 Hz
Physical
Electrical Connector(Input, sensor) BNC Jack BNC Jack
Electrical Connector(Output) BNC Jack BNC Jack SUPPLIED ACCESSORIES:
Electrical Connector(Ethernet) _ RJ745 RJ-45 Model 017AXX Power Cord (1)
Size (Height x Width x Depth)(nominal) 175inx19inx 13.7 44.5mm x 482.6 mm x 348 Model EE75 PCB MCSC Control Software. (1)
in mm
Weight 8lb 3.6 Kg

C€,

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

ICP®is a registered trademark of PCB Group, Inc.

Entered: AP Engineer: AJP Sales: JJM

/Approved: JWH

Spec Number:

Date: 3/25/2013 | Date: 3/25/2013  |Date: 3/25/2013

Date: 3/25/2013
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