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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 useukhecefer to the operating instructions locatethi& manual.

i This symbol on the unit indicates that high voltagey be present. Use standard safety precauticasoid
personal contact with this voltage.

= This symbol indicates that the test fixture, Mod®PC, must be connected to earth ground via theepoard.

TheWARNING heading used in this manual explains dangerstigtit result in personal injury or death. Always
read the associated information very carefully befmerforming 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 qualifieergonnel who recognize shock hazards and are &amili
with the safety precautions required to avoid jur

WARNING 2: This equipment is designed with user safety in mirwvever, 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_Bectro Satic Discharge (ESD) can damage electrical
devices. Similar to a capacitor, a cable can laobttharge caused by triboelectric transfer, sudhatswhich occurs 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 ‘@" the end of
the cable before attaching it to any signal inpubutput.

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&i&n opened for adjustments. Internal adjustmsmsid therefore
be done ONLY at an ESD-safe work area. Many pradbetve 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 ttdosed Specification Sheet. This equipment opsrapgimally at +32
to +120°F (0 to +50°C), in an environment having%8relative humidity. Its line power frequency garis 50/60 Hz.

The Model 482C requires 10-15 VDC with 500 mA tcergie. In turn, it supplies 24 VDC, 2 to 20 mA ieation
voltage to connected ICPor in-line charge converters sensors. The ung getpower via AC power adaptor, 12 VDC
battery pack, 28 VDC or a car adapter which plugs ihe receptacle on the rear panel.

1-2.  Model 482C System Description

The model 482C27 is a four-channel, bench top signal conditioner that offers low noise operation and
simplicity of use. Each channel is selectable between two input types: Bridge/MEMS or ICP®/Voltage.

For the bridge inputs, this model offers up to 12 VDC unipolar or bipolar excitation voltage for use with
differential, single-ended, MEMS and bridge sensors like load cells and reaction torque sensors. This mode
features incremental gain of x0.1 to x2000, normalization, shunt calibration and AC/DC coupling. In dc
coupled mode, auto-balance and auto-zero functions automatically compensate the internal circuitry to
provide a zero based output.

The bridge inputs are compatible with full bridge sensors as well as ¥ and % bridge sensors with internal
switchable bridge completion resistors. The maximum current available is 30mA, with a current limit set at
40mA to prevent damage from inadvertent shorting.

For the ICP® inputs, the model offers 1 to 20 mA of constant current excitation to power ICP sensors or in-
line ICP® charge converters. This model features incremental gain of x.1 to x200, normalization, and AC/DC
coupling. In dc coupled mode, an auto-zero function is available to automatically compensate the internal
circuitry to provide a zero based output. In Voltage input mode current excitation is set to 0 mA (off).

The base unit of this model is powered from 9 to 18 VDC but is supplied with a universal voltage, AC power
adapter. An optional auto lighter adapter (488A13) is also available.

Model 482C27 offers the following:

* Provides Sensor Excitation Voltage or ICP® Power

»  Compatible with Full, %2, and ¥ Bridge Sensors

« Suitable for Conditioning Any Voltage Input Signals

* AC/DC Coupling

» Auto Zero and Auto Balance Functions

» Digital Data Output

e Gain of 0.1 to 2000 for bridge inputs

» Gain of 0.1 to 200 for ICP®/voltage inputs

e Menu-driven Dot Matrix Display

» Keypad, RS-232, and Ethernet Control

* Remote control via either RS-232 or Ethernet using the supplied software
» compatible with PCB'’s line of dc accelerometers, such as models 3901 and 3741

1-2.1 Model 482C ICP Input/Output Mode, All Models

The Model 482C contains a regulated 24 VDC powegpbluthat provides constant current for up to 4ivittlal
channels. Both the output and input connectioligeiBNC connectors and are brought out throughrérar panel.
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1-3. Block Diagram

+Vexc
+sense AC/DC
coupling
+sig T -LH J Gain x1, x10 Gain x1, x5
‘I7 ] i + Input filter
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-Vexc -+ v ]

-sense
Bridge Continuous Gain
a9 0.1 — 200x
Select
ICP/Voltage N T Input filter | | Output filter
Input L H J i 2" order 4" order Output
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1 DC offset Overload
| | ICP Current Source / correction Detection/
Input Fault detect ADC
1

Figure 1 Typical Block Diagram of Model 482C27

1-4 Installation

Model 482C comes in the form of a standard box. Btwe should be located in such a way as to allomvenient
access to the power outlet for disconnect purpd&&iese these units have low power consumption, ta@ybe located
in confined environments.

1-4.1. Grounding Techniques

Integrating the Model 482C unit into an applicatitbrat links the outputs to other test equipment gred by line

voltages may lead to errors or loss of signal-ts@eatio due to ground loops. The evidence ofigdoloops is easily
seen whenever the fundamental frequency (50 or 0oHa multiple of the fundamental frequency isgant in the
system when the sensors are “at rest.” In ordenamtain the operating specification of noise eedlce the effects of
line interference, proper grounding techniques khba used. The following procedure may be heipful

1. Make sure the signal ground lines of all equiphage tied together. The signal grounds of trenobls are typically
tied together via the case of the input and ouBNE connectors. The individual channels of the Blo#B2C have
their signal ground line tied together internaliyttee power supply.
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2. Insure that the sensor does not pick up lineensom the body under test. The case of the sehsuld be isolated
from the body under (ground) using an isolation.p#tie isolation pad breaks the loop formed bysiyaal path of the
sensor to the Model 482C and the return (grourad fihe Model 482C back to the sensor.

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.

1-4.2 Quick Set-up Instructions

1-4.2a Front Panel Introduction
The following illustration shows the front panel dute as it appears on the Model 482C27.

PCB 482C27
FWVER 1.0

ASIOIOS

This button is used to scroll DOWN through the ops$i in the menus. In the submenus, this buttorbearsed
to change the channel and increments.

v

This button is used to scroll UP through the aptiom the menus. In the submenus, this button earsbd to
change the channel and increments.

This button moves you in the right direction thrbuge menus and submenus.
ENTER: This button applies the setting of the apfigst set, while exiting the user out of the subme
NOTE: Please refer to section 1-4.1b and 1-4.2c foruestns on how to set the mode and gain options. Sditings
for these options should be considered beforeisinised to collect data

NOTE: In the Submenus a flashing cursor represents aurtieat will accept user input. A non- flashing aurs
represents a status menu, no input needed.

1-4.2b Input Type Option
The Input type option lets the user switch betwi€il, voltage or Bridge / Differential modes. The fagtdefault for

all channels is ICB. To change the input type select tN\T option from the main menu use the dowarrow button
to scroll down and the left / right — button until the cursor is over thi@PT option, and hit the <ENTER> key.
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GAIN SENS INPT
FSOT FSIN FLTi

The submenu will appear. Choose the channel yoh teishange by using the upor down! arrows. Once that is
done use the left / right — button to move the cursor over to INPT column. To change tH&IPT, use either the up
1 or down! arrow to scroll through the options. You can bet ¢hannel to be in eithd€CP0O, voltage, Full Bridge,
Half Bridge, Quarter Bridge, Non Referenced Single=nded (NRSE) or Referenced Single-Ended (RSE) mode.
Once you have it set, you can either scroll bacthéochannel column; to change the mode on anatiemnel; or hit
ENTER to save the changes.

Ex: If you want to change channel 2 to be in FuldBe mode you would perform the following steps:

Scroll and selectNPT from the main menu, and hit enter. Once in themsri, the flashing cursor will be in the
channel column, hit the uparrow button until the channel column reads 2

Chan Input Type
| ICP

Hit the left / right — — arrow key once so that the cursor is overlMeT column. Use the up or down! arrow keys
until the mode says BRG FULL.

Chan Input Type
2 BRG FULL

Once you have hit enter, your changes will be savether

NOTE: To make a global change (set all the channelse@ame mode) set the channel to ALL.

1-4.2¢c Programmable Gain Option

To enter the submenu for the variable gain optplace the cursor over the word “Gain” in the maianm. This is
shown as:

GAIN SENS INPT
FSOT FSIN FLTi

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

1 001.0

Example: To set the gain of Channel 2 to x10

The flashing cursor appears over the channel sefectChoose the channel you wish to change bygusia up or |
arrows. Once you have selected the channel, usieftfright — - arrow key to move the flashing cursor over to the
gain column.

Channel Gain

| 001.0

To change the gain, use the uand downt arrow keys to scroll through the options. If yomit has decimal gain you
may choose between x1, x10 or x100. If your ung im@remental gain you can choose between .1 a@d 2§y using
the left/right - — arrow key to move the flashing cursor over anytdigthe gain column to select an appropriate ®alu
In this example, a gain of 10 is selected; (seenpd@ below). As with all setting changes, the akgain internal to the
unit is changed when the ‘ENTER’ button is pushed.

Channel Gain

2 I

To set the next channel, press the left right. arrow key to resume channel control, then pressufih or down|
arrow keys to select a different channel. Contimaking selections with the directional keys ualtildesired channels
are set, then press the ENTER key to return toptien menu.

NOTE: To make a global change (set all the channelsed@ame gain) set the channel to ALL.
1-5. Operation: Standard AC Line
Plug the adapter into a 120V/60 Hz or 230V/50 Hag@osource and press the “ON/OFF” button.

1-5.1 Using the Power Adapter

When using a power adapter to power the unit, nsake to observe the correct pinout, as indicatethemear panel of
the unit.

CAUTION: Refer to the rear panel for proper input voltage and currents.
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1-7. Maintenance and Repair

It is not recommended that the customer attempt regir of the Model 482C in the field. Should troubleoccur,
contact the factory for assistance.If the unit becomes dusty and dirty, it may beed off with a soft cloth.



MULTICHANNEL SIGNAL CONDITIONER MODEL 482C27 GENERA L OPERATION MANUAL q

2-0. FRONT PANEL MODULE CONTROL

2-1. Introduction

The Model 482C is equipped with the capability oftrolling functions through the front panel modul€his module
consists of a display and five (5) push button$ie @isplay shows various menus in which all ofdkailable options
are given. The user may scroll through the mend,clilwose any option to change the settings.

2-2.  Unit Initialization

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

PCB 482C27
FW Ver n.n

The unit is initialized, with the factory defaulitings.
NOTE: Reference Section 4-10 for memory default settings
2-3.  Main Menu Format

Initially, pressing any button will cause the fitato menu lines to be displayed and the cursorifik 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 selectionth@fmain
menu, press the downarrow key. This action scrolls vertically to thebsequent lines on the menu. Theses lines are
shown below.
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EXCi EXCv FLTo

ACDC ZERO ARNG

SWOT CLMP Bias

CHRD Cal LEDS

Ver? Unit Reset

Disp Res Res

Pressing the down arrow key button once again shows:

GAIN SENS INPT
FSOT FSIN FLTi

2-4. Submenu Format and Command Selections

1) Gain Options:

The 482C27 includes the Incremental Gain Optioncivtprovides has the ability to automatically adjie gain of
each channel based on three other channel valheseTvalues are; the Sensitivity of the sensor-thieScale value of
the input (FSI) in engineering units (g’s for insta) and the Full Scale Output (FSO) of the an@liéxpressed in
Volts (this is the output that a signal at an RSl will produce). The amplifier will always ford¢be gain equation to
be true by adjusting either the gain, if one of S5O or SENS changes, or FSI if the Gain is setctdy. The Gain
equation is as follows:

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

Gain Limits:
The 482C27 has different gain limits based on tipeii type. ICP & Voltage input modes have a maxingaim of200.
Bridge/Differential input settings have a maximuairgof2000.

Setting the Gain:
To enter the submenu for the variable gain optace the cursor over the wor@AIN” in the main menu. This is
shown as:
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GAIN SENS INPT
FSOT FSIN FLTi

By pressing the ENTER button, the submenu for cimgntipe gain of any channel appears on the displdye 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 sefectChoose the channel you wish to change bygusia up or |
arrows. Once you have selected the channel, uskeftfright — - arrow key to move the flashing cursor over to the
gain column.

Channel Gain

| 0001.0

To change the gain, use the ugnd downi arrow keys to scroll through the options. You chnose between .1 and
200.0 (2000.0 in Bridge input mode) by using tHgright — - arrow key to move the flashing cursor over anytdig
the gain column to select an appropriate valughimmexample, a gain of 10 is selected; (see exainplow). As with
all setting changes, the actual gain internal ¢éouthit is changed when the ‘ENTER’ button is pushed

Channel Gain

2 I

To set the next channel, press the left arrow kaysume channel control, then press the op down! arrow keys to
select a different channel. Continue making s&lastwith the directional keys until all desiredachels are set, then
press the ENTER key to return to the option menu.

NOTE: To do a global change (set all the channels tcséime gain) set the channel to ALL. If the globaltimod of
changing channel gains is employed and one or clmgnels are set to input types that do not supperselected gain
setting then those channels will be set to theiximam value. For instance, if channels 1 & 2 anstsé-ull Bridge and
3 & 4 are set to ICP and the user sets the gainnghaption to ‘ALL’ with a value of 1000, then tiBridge channels
will be set to 1000 but the ICP channels will bete€200 because that input type has a limit of 206 cannot be set to
1000.
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2) Sensitivity Value

Entering a Sensitivity value will cause the gairthe unit to be changed based on the equation shbawe. Sensitivity

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

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

GAN | NPT

FSOT FSIN FLTi

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

Channel SENS

2 I

3) Full Scale Input Value

Entering a Full Scale Input value will cause thng# the unit to be changed based on the equatiomwn above. The
FSI value is set in the same way that the increahébdin value is set, using the left/right— arrow key to move the
flashing cursor over any digit in the FSIN colunanselect an appropriate value As with all settihgnges, the actual
gain internal to the unit is changed when the ‘ERTBRutton is pushed.

GAIN SENS INPT
FSOT [ FLTi

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

Channel FS_IN

2 I

4) Full Scale Output Value

Entering a Full Scale Output value will cause than@f the unit to be changed based on the equakiown above. The
FSO value is set in the same way that the incresh@&din value is set, using the left/right— arrow key to move the
flashing cursor over any digit in the FSOT colurarsélect an appropriate value As with all settihgrges, the actual
gain internal to the unit is changed when the ‘ERTBRutton is pushed.
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The sub-menu of the “FSOT” selection shows theanirvalue for Full Scale Output in Volts. The ramg8.5 to 10.0

GAIN  SENS

B rsiN

INPT
FLTi

Channel

2

FSOT

5) INPT:

The 482C27 allows the user to switch betweenCRoltage, Full Bridge, Half Bridge, Quarter Briggeeferenced
Single-Ended (RSE) or Non Referenced Single-En8#ISE) mode. The factory default for all channel§GBO. To
change the mode select the INPT option from thenm@@nu using the left / right — arrow keys until the cursor is
over the INPT option, and then press the Enteohutt

Gain SENS |

FSOT FSOT  FLTi

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

Chan  INPUT TYPE
2 ICP

NOTE: Setting a channel to Voltage or Bridge Input wdluse the ICP current source for that channeéttuimed off.
Conversely, If ICP is set from Voltage or Bridgenhthe ICP current source will be set to 4mA. Adsiting a Bridge
mode will cause the Voltage Excitation to be sedo
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6) Input Filter option:

Each channel’s Input filter setting can be set jpadelently of the other channels. To change thetlIRijtter setting from
the main menu, use the left / right— arrow keys until the cursor is over the FLTi opti@nd then press the Enter
button.

GAIN SENS INPT
Fsot FSIN |

The following submenu will appear. Choose the cehgou wish to change by using the u@nd 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 either ‘On’ or ‘Off’, once ydwave the desired setting selected
hit ENTER to apply it.

Chan INP Filter
2 Off

7) Output Filter option:

Each channel's Output filter setting can also beirsgependently of the other channels. To changeQhtput Filter
setting from the main menu, use the left / rights arrow keys until the cursor is over the FLTo optiand then press
the Enter button.

ExCi ExXcv R
ACDC ZERO ARNG

The following submenu will appear. Choose the cehgou wish to change by using the u@nd downi arrow keys.
Next, use the left / right- — arrow key to move the flashing cursor over to @ Filter column. To change the Filter
setting, use either the upor down! arrow key to select either ‘On-nn.nk’ or ‘Off’, oa 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
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8) ICPO Current Adjustment:

The Current excitation value can be set from 0 -m20 Where 0 = Off. To set the current excitati@ue, move the
cursor to the ‘EXCi’ location, as shown below.

B EXCv FLTo
ACDC ZERO ARNG

Pressing the ENTER button, will cause the followaupmenu to appear. The ICRurrent may be altered by using the
up 1 or down! arrow keys.

Chan ICP Current
4 02 mA

The 482C27 will turn off the current excitation s if the unit is not in ICP input mode and wibtrallow it to be set
while unless it is in ICP mode. If a channel isesétd from the lexc menu that is inappropriate tRénwill appear as
shown below in place of the ICP current settingsoAbecause of this limitation, the ‘ALL’ chanrgglection is not
allowed for this setting.

Chan ICP Current
2 NA

NOTE- The factory default setting for the ICRcurrent is 4 mA.
9) Voltage Excitation:
The Voltage excitation value can be set from -18.612.0 V. A positive entry forces a unipolar sgftand a negative

entry forces a bipolar entry. 0 = Off. To set tlwtage excitation value, move the cursor to th¥Cl’ location, as
shown below.

EXCi | FLTo

ACDC ZERO ARNG
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Pressing the ENTER button, will cause the followsupmenu to appear. The Bridge input module velexgitation

may be altered by using the upor down! arrow keys to adjust the voltage value. Traversirgmenu once more
provides the option to select UNI — unipolar or-Bbipolar settings. Changing these will also fotlee sign of the
voltage excitation value to the appropriate value.

Ch Vexc Polarity
4 10.0 UNI

The 482C27 will turn off the voltage excitation &g if the unit is in ICP or voltage input mode awitl not allow it to
be set while in those modes. If a channel is setefriom the Vexc menu that is inappropriate thig will appear as
shown below in place of the voltage and polarityiisgs. Also, because of this limitation, the ‘ALthannel selection is
not allowed for this setting.

Ch Vexc Polarity
2 NA NA

NOTE- The factory default setting for Voltage ExcitatigrO.

10) Input Coupling:

The Model 482C provides an option for AC or DC dingp The AC coupled mode passes the signal thrau@C
blocking capacitor or high pass filter to remove #ensor bias voltage. By moving the cursor orf@@UPL” location,
the display shows:

EXCi EXCv FLTo
B ZERO ARNG

When the ENTER button is pressed, the submenthéocdupling options will includeAC, DC. The selection can be
changed by using the upor down! buttons.

Chan Coupling
1 DC
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The coupling options are AC or DC. In DC coupling mode the Auto Zero and Auto Balance functions become
available. Auto Zero for all input types and Auto Balance for the Bridge /Differential input types.

11) Auto Zero/ Auto Balance:

The Model 482C provides functions for automaticalgroing the channels output for any input typ@® coupling
mode and a Balance function for Bridge / Differehtnput channels in DC coupling mode. These faumstiare not
available when a channel is AC coupled. The Zenetfon disconnects the input and uses a DAC toaedoe channel
output to close to 0V. The Balance option doesstirae but leaves the input connected.

EXCi EXCv FLTo
Bl ZERO ARNG

When the ENTER button is pressed, the submenu Her doupling options will includeCancel, AUTOBAL,
AUTOZERO. The selection can be changed by using the apdown! buttons.

Chan AUTOZERO
1 AUTOBAL

Note: If the zero function fails either the messagerERemoving MainBd DC Offset” or “Error RemovingiBge DC
Offset” will be displayed depending on the situati&or Gains<500 the function tries to get below2output and
gains >=500 50mV is the limit.

12) Auto-Range

The auto-range (also referred to as auto-scal@)rie@rovides an automatic scaling of the outpgniai. Please refer to
section 3-7.1 for further description. With thisnamand, the programmable gain is implemented to @vef the Full
Scale Output. The signals are checked internaligguthe onboard A/D. To use this feature, plaeecirsor over the
word “ARNG” on the display and press the enter kg, following submenu will appear.

EXCi EXCv FLTo
Acbc zeErO R

Use the upr or down! arrow keys to toggle between the ‘OFF’, ‘ON’ 4vIED’ options. Once you have set the Auto-
scale option, hit the ENTER key to return to thdmmaenu. ON turns the auto scale function ON amdli continue
scaling the gain until it is manually turned ofh& ‘IMED’ option runs through the auto-scale altfuri once and then
turns it off automatically.
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Chan
2

Autoscale

Off

NOTE- Auto-scale option should NOT be left on while measnents are being taken. It is strictly to be wbatihg the
setting of the gain, and then the option shoultubeed off.

13) Switched Output
The user may select the Switched Output (if instlby pressing the ENTER key on the front panedmitie cursor is

located on the SWOT option. This function allows tiser to send the selected channel’s output taukidiary BNC (if
Installed) in addition to its normal output BNC

B CLvMP  Bias

CHRD Cal LEDS

The following submenu will appear. Choose the clehgou wish to change by using the u@nd downi arrow keys.
Next, use the left / right- - arrow key to move the flashing cursor over to 8witching column. To change the
Switched setting, use either the upr down! arrow key to select either 1-4 or ‘Output Off',aenyou have the desired
setting selected hit ENTER to apply it.

Output Switching
Route Ch: 3

14) Clamped

The user may select the Clamp function by pressiadENTER key on the front panel when the curstwdated on the
CLMP option.

swoT J Bias

CHRD Cal LEDS

The following submenu will appear. Choose the cehgou wish to change by using the u@nd downi arrow keys.
Next, use the left / right - arrow key to move the flashing cursor over to @eAMP column. To change the Clamp
setting, use either the upor down! arrow key to select either ‘On’ or ‘Off’, once ydave the desired setting selected
hit ENTER to apply it.
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Chan
1

Clamp
On

Note: When Clamped, the conditioner is internally setatdomatically keep pulsating output signals grobaded
(within 20mV negative undershoot) and positive pibfa This clamp is useful in stabilizing outputgeals when
interfacing with instrumentation that requires répe pulse train signals be ground based andnef olarity (usually
positive). When the output signal is not clampeedepetitive pulse train will gradually drift dowavwd and stabilize in

time with equal areas above and below signal ground
15) Bias Measurement:

The 482C27 is capable of measuring the bias volpmgsent on each of its channels. By moving thearuapon the
“Bias” location, the display appears as follows:

SWOT CLMP
CHRD Cal LEDS

Using the ENTER button, the submenu appears asrsiowhe following diagram. Choose the channel ygsh to
change by using the upand downi arrow keys. The bias reading for the channelbélldisplayed automatically when
the channel is selected.

Chan Bias

2 0023.7

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

16) Channel Output Measurement:
The 482C27 is capable of digitizing the channepautand displaying it on the front panel.. By maythe cursor upon
the “CHRD” location, the display appears as follows

Bias

LEDS

SWOT CLMP

B cAL
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Using the ENTER button, the submenu appears asrsiowhe following diagram. Choose the channel ygsh to
change by using the up and down! arrow keys. The output reading for the channel beél displayed automatically
when the channel is selected.

Chan Output
1 005.3

17) Cal.

The user may select the Bridge Calibration settipgressing the ENTER key on the front panel whendursor is

located on the CAL option.
cHrD

Ver? Unit

LEDS

Reset

The following submenu will appear. Choose the ckehgou wish to change by using the u@nd downi arrow keys.
Next, use the left / right- — arrow key to move the flashing cursor over to @eillator column. To change the
Oscillator setting, use either the up or down ! arrow key to select either ‘Off, ‘EShunt-’, ‘EShi+’, ‘IShunt-’,
‘IShunt+’, once you have the desired setting sekkdiit ENTER to apply it. Eshunt stands for Extér8hunt and
IShunt is Internal Shunt. For internal operationsesistor can be inserted in the R17 connectorhenBridge input
module internal to the unit.

Chan Cal Mode
1 IShunt+

18) LED Test:

The LED test provides a mechanism to check thetiumality of the LEDS. To test them, place thesturover the
word “LEDS” on the display and press enter.

CHRD

Ver?

Cal
Unit

Reset

The screen shown below will be displayed
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LED Test
CANCEL

Use the up or down arrow keys to select ‘Execute’Gancel’. Both options return control to the mamenu. If
‘Execute’ is selected then the LED’s will blinkignes if ‘Cancel’ is selected then no action is take

19) Firmware Version:

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

CHRD Cal LEDS

B Unit Reset

A screen similar to the one shown below will begptiged

PCB 482C27
FW Ver 1.0

20) Unit Id.

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

CHRD Cal LEDS
Ver? | Reset

The following submenu will appear. Use the upr down ! arrow key to change thénit Id setting to a new value.
Once you have the desired setting selected hit ENDEpply it.

Current Unit #
1

Note: Changing the Unit Id is only necessary if yave the Ethernet or RS-232 communication optistailed and
you are communicating with more than one unithi$ is the case then all units in the network MUfiVe a unique Id.
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21) Reset to Factory Default Settings:

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

CHRD Cal LEDS

ver? Unit [N

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

Factory Defaults

Execute

22) Display Content Options:

The Display option allows the user to choose fromeRctions of front panel content. To enter thade) select the
‘DISP’ option from the menu by placing the curseepthe Reset option and hitting enter.

| Ver? Unit Reset|

| B  Res  Res |

Pressing the ENTER brings up a submenu that altbesoperator to continue by selecting either ‘GaiBias’ or
‘Output’. If ‘Gain’ is selected then each channeiisrent Gain setting will be displayed on tHélme of the front panel
display to the nearest integer. If the gain is grethan two significant digits then it is displaym terms of thousands
(i.e. 100 = 0.1k, 2000 = 2.0k). Additionally, ditgcabove the Gain on the™line of the display will be up to 3
characters representing the channels input moddatB-ull Bridge, ‘b’ for ¥4 or %2 Bridge, ‘R’ folReferenced Single
Ended, ‘I’ for ICP, or 'V’ for Voltage. Next to #hinput mode indicator is the Input Filter settiffgfor On, blank for
Off and *-* if the option is not installed. Next tbe Input Filter indicator is the Output Filtetttsgg indication which has
the same markings as the input filter.
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Display Opts
Gain

Following is what the screen will look like if the Display was set to show ‘Gain’ and channel 1 has a gain of
2000 and is in Full Bridge mode with the input filter ‘On’ with no Output Filter option installed. Similarly,
channel 2 has a gain of 10 and is in ICP mode; channel 3 has a gain of 20 and is in % bridge mode and
channel 4 has a gain of 100 and is in Voltage mode.

B*- |*- b*- \/*-
2.0k 010 020 0.1k

The ‘Bias” display option is the same as the Gain option except the channels bias reading replaces the Gain
setting. Also the Bias reading will be refreshed periodically.

Following is what the screen will look like if the Display was set to show ‘Bias’.

B*- B*- |*- |*-
B15 B15 B23 B23

The ‘Output” display option is the same as the Bias option except the channels Output is digitized and
displayed. As with the Bias reading it will be refreshed periodically.

Following is what the screen will look like if the Display was set to show ‘Output’.

B*- B*- B*- |*-
+0.0-9.9 +5.0 +1.0

Note: Due to the limited screen size values less than or equal to -9.9 are displayed as -9.9 and values greater
than or equal 9.9 are displayed as 9.9.

23) Res
No operation. These menu items are reserved fordwse.

| Ver? Unit Reset|

‘ Disp [ Res ‘
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Pressing the ENTER brings up a submenu that altbev®perator to continue the test by selecting dake or cancel
the function by selecting ‘Cancel’. Both optionsura control to the main menu. If ‘Execute’ is sl then all LEDs
on the front panel will flash three times.

LED Test

Execute

For any selected option not actually included jpeaticular unit, a message is shown on the displyis occurs on the
main menu. The cursor is placed over a selectéidropot included in the model purchased. WherBN&ER button
is pressed, the following is shown:

Option not

installed
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Reference

3-0. THEORY OF OPERATION
3-1. Sensor Excitation

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

Sensor excitation occurs as the constant curreatl @hannels are set. Model 482C allows the @oristurrent to be
adjusted between 2 and 20 mA to provide the requirecitation for most applications. Special sitmad, such as
driving extra-long cables (more than 1000 ft) whtlgh frequency or fast rise time pulses, may regincreasing the
drive current to 12 mA or higher. See Figure 3-1.1

+24%DC

+n % To Signal Conditioning
GO ]— Ta DC bias input and

‘4? windowe comparatar

Figure 2 ICP ® Sensor Excitation

When driving fast rise time pulses over long lirgstem performances can be optimized by “tunihg”drive current
to the line; i.e. by finding the best current sejtfor the particular test of physical paramet@ésdetermine the optimal
current setting, experiment with your particulastteet up. To insure optimal accuracy in constantent adjustment,
make sure all channels have sensors or simulateds|csimilar to the one provided by the Model 404/A8ensor
Circuit, consisting of a voltage amplifier simil@ar those found in ICR sensors.

3-2.  Input Protection

The input section has protection to limit the atygdle of the incoming signal to within +24 voltsgmund. Maximum
allowable input voltage without distortion is +16lts, relative to the sensor bias voltage.
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3-3. Input Fault Detection

Model 482C monitors two input fault conditions, tsti and “open,” which indicate problems with senggput and is
displayed through the front panel LEDs. Eitherecasplies that the sensor is NOT functioning préperAn input is
shorted when it has a ground path for the sensor excitaimopenwhen the sensor fails to draw the excitation.

Two voltage comparators consist of a window comoartnat has two reference voltages.fMepresenting thresholds
for “short” and “open.” When the sensor’s biastagke (.9 exceeds the comparator range, the front panet ifiailt
LED lights.

NOTE: Red LED implies input fault.

+aY D 8
= =
Wi +]
Open
Sensnro R Cortral | To
DC Bias i
Short | pLogic | Controller
Wit(-) ——

Figure 3 Input Fault Window Comparator with LED Ind  icator
3-4. Input Interface

The input signal conditioning for each channel jtes a unity gain buffer with high-input impedararaplifiers. With
the AC coupled option it also eliminates the DGsHf@m the input signal with a 10-second time canist

From I To &mplifier

el Stage
Sensor
10uF 1 MOhm

Polarized

Figure 4 Input Amplifier Configuration
3-5. Gain
The Programmable Gain Amplification (PGA) block swts of a decimal gain amplifier. See Figure B-5.

From 4‘>_‘> To Buffer and
Input Stage Overload Detector

Input Decimal
Buffer PGA

A =x1,x10, x100

Figure 5 Selectable Gain Amplifier Configuration
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3-5.1 Programmable Gain

With the two available programmable gain optioh® tiser can adjust the gain as needed. Adjustalibevgth three
discrete settings (x1, x10, x100) or incrementéh gicom 0.1 to 200) are available. The steps miticremental gain
option is 0.1. These options are particularly ukef the standardization of groups of sensorsnditter the following
example, wherein the user desires to normalizetsatiss to 1 V/unit for each channel.

Channel Sensor Sensitivity Gain Setting of 482C Actual Gain Needed

1% 10.10™/ e 99.00 99.01
2 101.32™/ i 9.9 9.869
3¢ 22.30™/,it 44.8 44.84

These results may be accomplished by using eithevatechniques. First, the user may set the geirthe computer
interface command set (See the command stringsdtidd 4-9 in the Computer Interface Programmingd&.
or the user may set the gain by using the fronepeontrol.

3-6. 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 = I 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 thétplealculate the gain using a known input sigalaing with the
sensor sensitivity, and desired output level. =ikt of the request impacts the formula:

. 1 Volt
Gain =

/
/ [Sensitivity (mV/unit) * Full Scale Input (units)]

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

. _ FSOT (V)
Gawhormalized— / SENS * FSIN

Additional Considerations:

The storage of individual channel gains is storeddn-volatile memory locations. The new variait@seach channel’'s
sensitivity, Full Scale Output level, and Full Scatput are stored in non-volatile memory locatiaien the unit is
powered down.

The error checking should provide a flag if theiggsnormalized output level is not feasible dugam limitations.

The gain required may be too large given the sesesitivity defined, or too small which impliegtsensor will not be
capable measure the expected value. The typicabsevill output a signal up 5 Volts. The maximum swing may be
used in the error checking.
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The 482C has the capability to provide signal ctowiing for charge mode sensors in addition tostiaedard ICE
type. The sensitivity (mV/ pC) of the in-line chargonverters (422M) will be stored at final caltiwa to allow charge
mode sensors (pC/ unit) to be normalized.

3.7 Overload Detection and Autorange

3-7.1 Autorange

To avoid overload, the Model 482C27 features auigeafor automatic gain adjustment. This functiditizes the
channel output A/D to monitor the input signal aujust the channel’s gain until 0.8 of the Full IBdAutput setting is
observed. The correct procedure for using the aotm feature is as follows:

Excite the structure under test.

Enable autorange (AUTR on).

Wait several seconds, until the unit is stabilized.
Disable autorange (AUTR off).

Read the gains of all channels.

Begin test run.

ouRrwWNE

3-7.2 Overload

The overload feature uses the same window comparatwiple previously discussed. The g\ equal to the default
overload value of £10 volts. When the input voltgly'signal of Figure 3-7.1) to the window compararceeds 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.

+3%
current Limiting
Fesistor
Yref=+10v —+ :}
- y
W aignal O_|: Cortral [ To
F Lodgic | Cortroller
Vretf=-100 — -

Figure 6 Autoscale/Overload Window Comparator
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3-8. Filtering

The Model 482C can be ordered with low pass, on pass filters installed in any or all channelstfa removal of
unwanted noise. The available filter modules amad and fourth-order Butterworth low pass (-22, dB/octave)
filters. High pass filters are available upon resju&he filters have a master enable/disable cbrtranodels equipped
with a second and forth order filter, the secordkoffilters may be disabled by individual chann&ypical cutoff
frequencies include:

Option Number | Cutoff Frequency (-3 dB)
01 100 Hz
02 200 Hz
03 500 Hz
04 1 kHz
05 2 kHz
06 5 kHz
07 10 kHz
08 20 kHz
09 50 kHz
10 100 kHz

The user may also define a specific cutoff freqyehat satisfies a specific need using the Filtptiéh. Contact the
factory regarding individual requirements.

3-9. RMS - DC Conversion Every Channel

This option converts the input AC signal to an gglént DC signal to provide a cost-efficient, apfinmate measure of
diagnostic information. The effective voltage orremt value, when combined with the circuit resis& determines the
average power for a cycle. For example, if thesedrsinusoidal signal is 2 volts peak-to-peak, It peak, the RMS
value may be obtained by multiplying the peak valievolt) by 0.707. Maximum output \; is 5 volts, which
corresponds to +14.2 volts peak-to-peak, 7 volekgder a sinusoidal signal.

3-10. Connector Configuration

The base model 482C27 provides BNC inputs ford@pe sensors or voltage inputs and an 8 pin DIiheactor for
Bridge / Differential sensor inputs. The Output ector is a BNC.

3-10.1 ICP”, Voltage or Bridge Input per Channel

This setting allows the user to select the inputlenof each channel. The selection is made via SeBnnection or
through the keypad. The functionality of a chaindCP or voltage mode is identical except the bias curdees not
flow in voltage mode. Accordingly, when voltage deas selected, the unit will automatically set ¢herent to zero (0)
mA for the specified channel. With no ICRexcitation present on the input connector, thennbhis simply a voltage
amplifier.

The factory default is ICP input mode for all channels in the unit. The useist reconfigure the channels to accept a
voltage input signal.

3-11 ICP®, Voltage Sensor Connection:

The BNC connectors are used to acceptllCGind Voltage mode input signals. The [CBxcitation will be present on
the input BNC only when the ICP current is turned on. The voltage input mode aldoipolar, positive and negative
(above and below ground) signals.
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3-12 Bridge/Differential Sensor Connection

The following diagram illustrates the proper cortimts for bridge or differential sensors.
Note: If the Sense lines are not used they shailiell to the excitation lines.

BRIDGE/DIFF PINOUT
8 -6 [1]| SG- |S5|VEXCH
5 3 [2] o6+ [6|VEXC-

3 | SENSE-| 7 [SG GND
2 4[4 |RSHUNT | 8 | SENSE +

3-13 RS-232 & Ethernet connections

See section 4 for remote control interface details

3-14 Non-Volatile Memory

This feature keeps the programmed configuratiomsdtwhen the unit is powered down. When the isnitirned on,
all programmable features (e.g., gains, filterustaswitched output settings, overload levelsgirggon level) active at
last use are preserved. When the unit is poweogdh dhe non-volatile memory is updated with therent channel
settings. The unit's non-volatile memory may beetds the factory default settings by using thet@senu option.

3-15 Transducer Electronic Data Sheet (TEDS) Interface:

The TEDS sensors attach to the input connectorsdhee way a traditional ICPsensor is attached to the 482C. The
TEDS interface requires both the RS-232 or Ethetoatputer interface option, and the input modeawptThe digital
control and input mode features automatically penfthe TEDS read or write function. After the conmiwation with
the TEDS sensor is complete the input mode retortise input mode (charge or ICIp prior to the communication.

The current TEDS function will perform a read ottlraw” TEDS data and return the 32 bytes of TERS8ssr
EEPROM data and the 8 byte Application registeteats, if it was programmed, and returns the datni ASCII Hex
representation.
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4-0. COMPUTER INTERFACE PROGRAMMING GUIDE
4-1. Introduction

The RS-232 Interface enables the Model 482C27 toeb®tely controlled. With this interface, the tuis able to
become part of a fully automated system.

4-2  RS-232

The RS-232 provides total control of the unit exdep hardware RESET. The rest of the options diesd previously
are computer-controllable.

4-3. RS-232 Host Set-Up

Before any serial interface is used to communigatl the host computer, a specific set-up mustdiewied. These
parameters must be set for the host computer.fullHest of parameters is shown below: (EOL = EwfdLine.)

Parameter Setting
Transmission Rate 19,200 BPS (bits per second)
Parity None

Number of data bits| 8
Number of stop bits| 1

Handshaking None

Echo None

Transmit EOL Carriage Return and Line Feed, <CR>x<LF
Receive EOL Carriage Return and Line Feed, <CR><LF>

4-4. RS-232 Rear Panel Pinout Listing

Number of 9-Pin Connector | Function Notes

1 N.C. Not Connected
2 TXD From 482C

3 RXD To 482C

4 N.C. Not Connected
5 Ground Ground

6 N.C. Not Connected
7 N.C. Not Connected
8 N.C. Not Connected
9 N.C. Not Connected

4-5. Ethernet Communication

If the 482 unit is equipped with the Ethernet optiben the unit’s IP address must be set up befoygemote
communication can commence.

The steps to set the IP address of a 482 Unitsafellaw:
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e Connect, either directly with a crossover CAT5 eatnl through a hub, to a single unit. This unjiriesumed
to have a Unit ID of 1,

« Set the IP address using an independent utility frantronix called DevicelnstallBt. To download the
Lantronix Devicelnstallé application go to:
http://www.lantronix.com/device-networking/utilisetools/device-installer.html

«  After the Devicelnstallé! application is installed, run it and the followisgreen will appear. Click on the
Search icon and the program will search for theeEtbt device internal to the 482 unit. When folaxishown
below, details about the device show in the ligtu¢an verify it is the correct unit but comparthg
Hardware (MAC) Address displayed to the one lisiadhe side of the 482 unit.

8 | antronix DeviceInstaller 4.1.0.14 iy ] |
File Edit ‘iew Device Tools Help

e
s=ign IP
Search For devices aon the netwark, [5) Type | Name [ Group | IP Address | Hatdware Address | Status |
=gl Local Area Connection (10.6.121.26) | S %Part-03 10.6.121.31 00-20-44-91-44-28 Orline
R <P ot

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

B Lantronix DeviceInstaller 4.1.0.14 Ol =|
File Edit Wiew Dewice Tools Help

Jolr

Search  Assign

fssign an IP address to a device, |
lLI'5J|:u3

= E'g Lantronis o T =TT ET | M ame | Group | P Address | Hardware Address | Status |

=l-glg Local Area Connection [10.6.121.26) | S xPon-03 10.6.121.31 00-20-44-91-44-28 Online
D e Pork

» 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 itigissd from a network server. Subsequent stepsedire s
explanatory.
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fg;nssign IP Address 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

& .ﬁ.ssig%a specific IP address

TCRIP Tukarial

= Hach: I Mext = I Cancel Help

¢ Now you can use the assigned IP address to address the unit.

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 Lantronix device will be PCB factory set wittetproper communication parameters. Some of thesaneters
though are not the default parameters of this @evicthe screens below the fields pointed to waitiows are the
modified parameters. Should you need to change themant to check them if you are experiencing camications
problems the following screens will show how itlizne.

Note: Port 10001 is the port selected for remoteEtet communications

To gain access to the Ethernet and serial parasneltek on an IP address in the left pane and tmethe Web
Configuration tab in the right pane as shown beldien click on th&O button.

This will cause the Login Dialog screen to appedsd below). No entries are required since theswari¢ not factory
protected, clickOK.
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¥k Lantronix DeviceInstaller 4.1.0.14 _ Ol x|

File Edit Yew Device Tools Help

.

Search  Assign [P Upgrade

g5 Lantronix Devices - 2 device(s) Device Detalls  “eb Configuration | Telnet Configuration I
EIQ% Local Area Connection (10.6.121.26) )
=63 %P B\ Y| Addres: [hp:710.6.121.24:80 ;J > Extemal Browser [ | | A
-4 #Port-03 - firmware v6.1.0.0 21N ! ) e @

=% 10E121.24
% 106121.25

Connect to 10.6.121.24 2xl

F b
A -

The server 10.6.121.24 at {null) requires a username and
passwiord,

Warning: This server is requesting that your username and
passwiord be sent in an insecure manner (basic authentication
without a secure connection).

Uset name: I | 5} j

Password; I

[ Remember my password

| Ik IE I Cancel

After the Login dialog the Settings pane will appen the left as shown below, click @onnection.
Make sure the parameters are set as shown. Ifged to change the Port # do it here.
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Device Details Web Cﬂﬁ.ﬁgu'a“-ﬂ” | Telnat'DdhfigLuatipnI

BV (L) | addess [http:/710.6.121.24:80 @ e Enternal Browser | LANT=
LANTRONIX M
MAC Address: 00-20-4A.91-4A-28

£t Connection Settings
Network
s 2
e”?r_l_ : Channel 1
Serial Tunne

Hostlist Connect Protocol
Channel 1 Protacol: |TCP v|

‘ 3 gs Connect Mode

Lannecio Passive Connection: Active Connection:
Email ; : :

Triu Accept Incoming: |‘~r’es » :l Active Connect: |W|ﬂ1 Any Character :l

Tri&aer 2 Password -~ F

HE L Cyes N Start Character: g|0D

Trigger 3 Required: 0 {n Hex)
Configurable Pins Password: | Modem Mode: |None =
Apply Settings Mdm Esc Se

Pass Thruq' @ Yes € No
Apply Factory Defauits :
Endpoint Configuration:

Local Port: 110001 [T Auto increment for active connect

Remote Port: |D Remote Host: ID_D_D,D
Commaon Options:
Telnet Mode; |Disab|e vl Connect Response: INone j
Terminal Mame: | Use Hostlist: € yes & No LED: IBIink ',l

When finished clickOK and then activate th&pply Settings option
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Device Details  *'eb Configuratio

“ﬁ .Q;i Addres= Ihttp:f

LANTRO!

Hetwork

Server

Serial Tunnel
Huostlist

Channel 1
Serial Settings f
Connection

Email

Trigger 1

Trigger 2

Trigger 3
Configurable Pins

ok | "
Apply Falory Defaults K
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Device Details  Web Configuration | Telnst Ennfigurat'l'cunl

T;‘ ﬁv Address |hlt|:t:H1 0.6.121.24:80 a e @ External Browser | LANT=
LANT?ON I X it Firmvware Version: V5. 1.0.0

MALC Address: 00-20-4A-91-4A-28
@

Serial Settings

Network
Server Channel 1

S NN [T Disable Serial Port
Ho t
Channel 1 Port Settings
1iRGS Protocol; |RSZ32 ?I Flow Control: |N0ne j
Conne
Ernail Baud Rate: [19200 =] Data Bits: [8 = Parity: [None = stop Bits: [1 7]
Trigger 1
Trigger2 Pack Control
Tr|_g_ger.j _
Configurable Pins [T Enable Facking
Apply Settings ldle Gap Time: | 12 msec vI
U RE O REEEITIER  atch 2 Byte Sequence: © Yes & No Send Frame Only: @ yes @& N
1 L 000 . o , o
Match Bytes: Send Trailing Bytes: & None © One Two
(Hex}
Flush Mode
Flush input Buffer Flush Output Buffer
With Active Connect  yes & po With Active Connect € yes & o
With Passive Connect € yes & po With Passive Connect. € yves & o

At Time of Disconnect € yes & po At Time of Disconnect. € ves & Mo
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Device Details &b Canfigura

“‘;“ .QJ Address m

Network
Server C
Serial Tunne!
Hostlist
Channel 1 F
Serial Settings

Connection
Email

Trigger 1

Trigger 2

Trigger 3
Configurable Pins

VAR Apply Settings|
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4-6. Model 482C Communication Guidelines

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

<CR><LF> -Carriage Return and Line fedd ASCII,

<CR>is 13; <LF>is 10.)

Example:

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.

4-7. Model 482C Unit Initialization Procedure

1) To begin, plug 9-pin female DSUB connector ofegi cable into RS-232 port of Model 482C. Plugdtieer end of
the cable into the COM port of the terminal or comep.

2) Turn on power to Model 482C. The display or pomdicator should light up to indicate the povwgeon.

3) With the terminal or computer that is set ugramsmit data, according to the host set-up diszlgs Section 3-3,
send the command:

“1:0:LEDS=0" <CR><LF>

This command flashes the front panel LEDs threedim

4-8. Command Summary

The table below is a summary of the 482x commahdlée 482 is highly configurable and, as such, S&aommands
may not be valid in all units. The 482x commandssent and received from/to the host computer i@IA&xt 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
FLTR R/W Channel Enable/disable input filters
IEXC R/W Channel Read/Adjust ICPI current setting
OFLT R/W Channel Enable/disable output filters
CPLG R/W Channel Select AC or DC coupling
CLMP R/W Channel Enable/disable Clamp
CALB R/W Channel Select Internal/External Cal sefti
VEXC R/W Channel Read/Adjust Bridge Voltage Exé@atSetting
SWOT R/W Unit Switched output (4 to 1 mux)
RTED R Channel Read TEDS data (DS2430A)
ALLC R Channel Read majority of channel settings
RBIA R Unit Measure Bias (returns all channels)
CHRD R Unit Read Channel output (returns all chés)ne
STUS R Unit input fault / overload status, for@iannels
UNIT R Unit Read Unit Configuration information
UNID R/W Unit Set Unit ID
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AZZR FCN Channel AutoZero/Auto Balance

LEDS FCN Unit Front panel LED test function
RSET FCN Unit Restores factory default channelrsgst
AUTR FCN Channel Enable/disable auto-scaling functi
SAVS FCN Unit Saves the current settings to NVRAM

Command type definitions;

4-9.

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

Command Format

The 482x communication protocol incorporates thecept of 'Directed’ and 'Global' commands at ble¢hiinit and
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 ASCII message that
indicates '<Unit#>:<CMD>:0k’ if implemented with resrors or NAK with; <Unit#>:<CMD>:=<error#>’ if
an error was encountered.

Directed commands that request a particular passetting (query) result in a query responsegbein
returned

No response is ever given to a Global Unit command.

All messages must be terminated with a <CR> (\d) elo=> (\n) combination.

Command Format :

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

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

Messages may contain multiple commands separatadsbgnicolon ;.

The second and subsequent commands in a messédgesieantain a unit number but shall contain arafel
number.

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

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

Command examples

1:0:GAIN=100.2\r\n unit 1,all channels gain set00.2
1:1:GAIN=100.2;2:GAIN=120.3\r\n unit 1, channegéin = 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=0etiirn the setting of each channel in a list sepdrhy
semicolons ;.

If the target of the query is a unit setting (exrent excitation) then the channel number retuisghe 1'
channel of the board that processed the command.
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4-10 Multiple Board Models

4-11.

GAIN

Some 482x models (ex. 482M179) have multiple maiarts installed which will appear as a contigu@i$
channels, when in fact, physically, they are cotebfeseparate and operate somewhat independeihily. T
presents some interesting communication challerdg@sinstance, a global channel command to set8rais
on a 482M179 unit will be handled by each intety@drd simultaneously. However only the board whiih t
channels designated as 1-4 will ACK the commanrelpther board will remain silent.

Likewise, a global Query command will be responttedy the channel 1-4 board but will be ignoredhsy
channel 5-8 board. However, In order to facilitefiécient communications with the second board,dbecept
of a second unit address was introduced. A userigral application can direct global channel settijueries
to the second board of a unit by addressing theyqoghe secondary unit address of the unit. Shisondary
unit address is defined to be the normal unit asipieis 128 (i.e. if a units address is 1 then tiétbard’s
address would be 129)

Commands

SET GAIN: This command sets the programmable ghinahannel. The gain may be set to x1, x10, @0xbr the
variable gain option or to any setting within th& @ 200 range for the incremental option.

SENS

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

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

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

Setting Responsel:GAIN:ok

Query:
The Gain query returns all of the parameters usetttermine 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 Query 1:0:GAIN?
Global Responsel:GAIN:1= 5.0: 10.0: 10.0: 200®; 5.0: 10.0: 10.0: 2003®; 5.0: 10.0:
10.0: 200.¥= 5.0: 10.0: 10.0: 200.0;

The SENS command provides a mechanism to haveahsducer Sensitivity influence the Gain settinghefchannel.
Channel Gain is calculated using the equation;

Gain = FSO*1000/(FSI*SENS). If a Sensitivity is ergd that caused the gain to exceed the ampldagability the
FSI component will be adjusted to keep the equatidia.

Setting:
1:0:SENS=20.2\r\n (unit 1,all channelstransducer sensitivity set to 20.2)
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Setting Responsel:SENS:ok

Query:
The Sens query returns the channels transducadtigigns
Query FormatUnit#:Ch#:CMD?
Response formatnit#:Cmd:Ch#:= SENS;
Query 1:1:SENS?
Responsel:SENS:1= 6.0;

Global Query 1:0:SENS?
Global Responsd:SENSi= 6.02= 10.03= 10.04= 10.0;

FSCI

The FSCI command provides a scaling mechanismttoratically set the gain based on a known inputlién EU)
and what output level (in Volts) you would like thaull Scale input level to be represented by.iRstance 1000g’s =
10Volts. These 2 values along with the transduepsisivity set the gain. Channel Gain is calculatsithg the equation:
Gain = FSO*1000/(FSI*SENS).
Setting:
1:1:FSCI=1000.000\r\n  (unit 1, channel 1 FSI set to 1000.0)
Setting Responsel:FSCI:ok

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

Global Query 1:0:FSCI?
Global Responsd :FSCI:1=1000.0;2=1000.0;3=1000.0;4=1000.0;

FSCO

The FSCO command provides a scaling mechanismtéonatically set the gain based on a known inputllev
(in EV) and what output level (in Volts) you wodike that Full Scale input level to be represertigdFor
instance 1000g’s = 10Volts. These 2 values alorly thie transducer sensitivity set the gain. Cha@aéh is
calculated using the equation:
Gain = FSO*1000/(FSI*SENS).
Setting:

1:1:FSC0O=10.000\r\n  (unit 1, channel 1 FSO 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 Query1:0:FSCO?
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INPT

Global Responsd :FSC0:1=10.0;2=10.0;3=10.0;4=10.0;

The INPT command sets the input mode for a givemphl. The mode selection is sent as an integaevall
possible input modes for the 482/483 family areetibelow. Théold items are valid input settings for the
482C27 and 483C28.

Setting:

CHARGE 0

VOLTAGE 1

ICP 2

Multi-Charge option of 10mV/pc sensitivity 3
Multi-Charge option of 1.0mV/pc sensitivity 4
Multi-Charge option of 0.1mV/pc sensitivity 5
Isolated ICP 6

Isolated Multi-Charge option of 10mV/pc sensitivity
Isolated Multi-Charge option of 1.0mV/pc sensitjv
Isolated Multi-Charge option of 0.1mV/pc sensitjvi
Y, Bridge 10

% Bridge 11

Full Bridge 12

Referenced Single Ended 13

1:1:INPT=12\r\n (unit 1, channél 1 input mode set to Full Bridge)

Setting Responsel:INPT:ok

QUGTYZ

The INPT query returns the channels input modectiete

Query FormatUnit#:Ch#:CMD?
Response formatnit#:Cmd:Ch#:= <inpt>;
Query 1:1:INPT?

Responsel: INPT:1= 12;

Global Query 1:0:INPT?
Global Responsd:INPT:1= 12.0;2= 2.0;3= 2.0;4= 2.0;

Note: Programmatic setting of Input mode should beofe#id with queries of IEXC, VEXC and GAIN since theit

will set IEXC to 0O if a Bridge input is selecteddalikewise will set VEXC to O if ICP or Voltage inp is selected.
Additionally, Bridge gain can be as high as 2000the ICP/Voltage mode maximum is 200 so switcHiogn Bridge

to ICP/Voltage will reset the Gain to the ICP mantimif the current Bridge setting is higher than I maximum.

IEXC

The IEXC command sets the current excitation IémelCP mode. The current excitation value is senan
integer value from 0 (off) to 20mA.

Setting:

1: LIEXC= 2\r\n (unit 1, channel 1, set to 2mA)

Setting Responsel:IEXC:ok

Query:

The IEXC query returns the units excitation value.

Query FormatUnit#:Ch#:CMD?
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VEXC

FLTR

Response formatnit#:Cmd:Ch#:= <IEXC>;
Query 1:1:IEXC?
Responsel:IEXC:1=2;

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

The VEXC command sets the voltage excitation Iémebridge and differential mode inputs.

The voltage excitation value is sent as a floatiogpt number from 0.0 (off) to £12.0 Volts. If thalue is sent
as a negative number then the minus (-) Bridget&ton will track the plus (+) Bridge Excitationtseg. If it
is sent as a Positive value then the minus (-)dgrilxcitation will be set to 0.

Setting:

1:1:VEXC=-10.0\r\n (unit 1, channel 1, sets minus (-) Bridge Excitation and plus (+)Bridge
Excitation to 10.0 volis

1:1:VEXC=10.0\r\n (unit 1, channel 1, sets minus (-) Bridge Excitation to 0 and plus (+)Bridge
Excitation to 10.0 vol)s

Setting Responsel:VEXC:ok

Query:

The VEXC query returns the voltage excitation value
Query FormatUnit#:Ch#:CMD?
Response formatnit#:Cmd:Ch#:= <VEXC>;
Query 1:1:VEXC?
Responsel:VEXC:1=-10.0;

Global Query1:0: VEXC?
Global Responsd:VEXC:1=-10.0;2=10.0;3=0.0;4=0.0;

The FLTR command enables or disables the Inpuerilt
The Input Filter value is sent as an integer valueither 0 -Disable or 1-Enable.

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

Query:

The FLTR query returns the channels Input Filtéecten
Query FormatUnit#:Ch#:CMD?
Response formatnit#:Cmd:Ch#:= <0|1>;
Query 2:1: FLTR?
Response2:FLTR:1=1;

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

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

Setting:
2:1:0OFLT=1\r\n( unit 2, channel 1, Output Filter Enabled )
Setting Response2: OFLT:ok

Query:

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

CLMP

The CLMP command enables or disables the Clamprieaévhen Clamp is disabled the channel is ‘Butfere
The Clamp value is sent as an integer value oéellh-Disable (buffered) or 1-Enable.

Setting:
2:1:CLMP=1\r\n (unit 2, channel 1, Clamp Enabled )
Setting Response?2: CLMP:ok

Query:

The CLMP query returns the channels Clamp setting.
Query FormatUnit#:Ch#:CMD?
Response formatnit#:Cmd:Ch#:= <0|1>;
Query 1:1:CLMP?
Responsel:CLMP:1=0;

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

CLPG

The CLPG command sets the channel coupling to ABG@mode.
The coupling value is sent as an integer valueAQ,-1-DC.

Setting:
1:1:CLPG= 1\r\n( unit 1, channel 1, DC Coupled)
Setting Response2: CLPG:ok

Query:

The CLPG query returns all channels coupling sgttin
Query FormatUnit#:Ch#:CMD?
Response formatnit#:Cmd:Ch#:= <0|1>;
Query 1:1:CLPG?
Responsel:CPLG:1=1;2=0;3=0;4=0;
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Global Query1:0:CPLG?
Global Responsd:CPLG:1=1;2=0;3=0;4=0;

Notes on DC Coupling

If the Coupling setting is set to DC then the Adtro function becomes available. Additionally,hiétinput mode is set
to any Bridge or differential setting then Auto Bate is also available. These functions remov®theffset from the
output.

SWOT

The Switched Output (SWOT) command selects whi@nnhbl is switched to the switched output BNC fonitaring
purposes as well as its normal analog output. iBhasunit command so the channel designation ircdinemand
protocol is ignored

The switched output value is sent as an integerevd@l-OFF; or 1-MAX Channels to designate whichneieh
is switched.

Setting:
1:0:SWOT= 4\r\n (unit 1, channel NA, Channel 4 is switched to the switched output BNC )
Setting Responsel: SWOT:ok

Query:
The SWOT query returns all channels coupling sgttin
Query FormatUnit#:Ch#:CMD?
Response formatnit#:Cmd:Ch#:= <channel # or 0=0OFF>;
Query 1:1:SWOT?
Responsel:SWOT:1=4;

CALB

The Calibration mode (CALB) command selects thécation setting. For the 482C27 the options aré&OF
Internal Shunt + or Internal Shunt -. For other gledExternal Cal and Internal Cal using interngkyerated
100Hz or 1kHz sine wave signals are available.

The CALB value is sent as an integer value of eiheDisable, 1-1000 Hz Enable, 2-100 Hz Enable, 3-
External Cal, 4 -Internal Shunt +, 5 — Internal &hu

Setting:
1:1: CALB=4\r\n (unit 1, channel 1, Internal Shunt Cal +)
Setting Responsel:CALB:ok

Query:

The CALB query returns the channels calibratiomirsgt
Query FormatUnit#:Ch#:CMD?
Response formatnit#:Cmd:Ch#:= <0|1>;
Query 1:1: CALB?
Responsel: CALB:1=4;

Global Query 1:0:CALB?
Global Responsd:CALB:1=4;2=0;3=0;4=0;
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RTED

The Read TEDS (RTED) command returns the TEDS nmdédion that is stored in the sensor or other, TEDS
capable, in-line module attached to a selectedrdiamhe 482x devices are 1451.4 compliant in tiney will
read the DS2430A Application Register Status toikgendicates the 64 bit Application Registershdata in

it. If so it will read the Application register cmts and return it followed by the contents of THeDS
EEPROM.

NOTE: The ' byte of the DS2430A EEPROM data should containdhecksum of both the Application
Register contents and the EEPROM contents if thBS' 5 1451.4 compliant. No attempt is made to \edéid

or interpret the TEDS data.

Setting:
N/A — Command is Read only

Query:

The RTED query returns the TEDS data associatddtivi specified channel. This command must be tidec
to a specific channel. It will return an indicatiiat specifies if the DS2430A Application registers been
used to store the basic TEDS data and up to 4G bgt&SCIl Hex format (8 bytes of Application re@s
content if it was burned and 32 bytes of the EEPR€kitent).

Query FormatUnit#:Ch#:CMD?
Response formatUnit#:Cmd:Ch#= <APP Reg Status>:<APP Reg Cont¢8tbytes 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

Query 1:1:RTED?

Response(for TEDS chip (DS3430A) on channel 1 with vadidp register data)
1:RTED:1=1:168010a00975000012648016a88ae8e1128W1ffxlec4046dd18737f3206a380555e7
65390800

ALLC

The ALLC command is used to read several channihgs 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:< SENSluer; FSCl:i< FSCI
value>; FSCO:< FSCO value>; INPT:< INPT value>; R:¥ FLTR value>; IEXC:< IEXC value>;
OFLT:< OFLT value>; CPLG <CLPG value>; CLMP:< CLMRlue>; CALB:< CALB value>;
VEXC:< VEXC value>; SWOT:< SWOT value>;

Query 1:1:ALLC??
Responsel:ALLC:1=GAIN: 2.7;SENS: 10.0;FSCI: 187.7;FSC®.0;INPT: 2.0;FLTR:0;IEXC
:2;0FLT:0;CPLG:1;CLMP:0;CALB:0;VEXC: 0.0;SWOT:0;

RBIA
The RBIA command is used to read all channels Bea®ls.
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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#:RBIA?

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

Query Responsd.:RBIA:1= 12.5;2= 25.5;3= 25.5;4= 25.5;

CHRD

The CHRD command is used to read all channels oidpels.

Setting:
N/A — Command is Read only

Query:
This command is a global command and will retutcladnnel A/D readings regardless of the channgl ttie
command.

Query FormatUnit#:Ch#:CHRD?

Response formatnit#:Cmd:Ch#:=CH1 A/D;... CHn#:=CHn A/D;
Query 1:0:CHRD?

Query Responsg:CHRD:1=4.049;2=5.338;3=2.137;4=10.373;

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 returrecladnnel bias readings regardless of the chadrialthe
command.

Query FormatUnit#:Ch#:STUS?

Response formatnit#:Cmd:Ch#:<unit status bit map>;<CHL1 statitsfap>;...;<CHn status bit
map>;

Query 1:1:STUS?

Query Responsd.:STUS:1:0;1;5;5;5;

Where :
Unit Bit 0 = 1= BAD EEPROM read for channel set8ran 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
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UNIT

For Unit bit map 0=no errors

Channel Bit 0= Short input fault (O=Fault; 1 = rault)

Channel Bit 1= Open input fault (O=Fault; 1 = nalfa

Channel Bit 2= Overload condition (0=Overload; ha=Overload)
For channel bit map 7=no errors

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:Filter Corner:
Unit#:#channels:Starting Ch#: Gain Option byte utn@ption Byte, Filter option byte,Misc1 option
byte,Misc2 option byte<cr><If>

Query 1L:1:UNIT?
Responsel:UNIT:482C27\s\s\s\s\s\s\s\s\s\s:FW\sVer\s1.845209-27-2006:10.000:1:4:1:16,37,1,143,0\r\n

Model & Firmware version strings are self-explanatory. Following are:
Serial Number (U16): Cal Date (10 character string): Filter corner (kHz)
Unit Id: Number of Channels: Starting Channel Number

Followed by the 5 option bytes:

Gain Options

OPT_GAIN_x1 0x01 Fixed x1

OPT_GAIN_x5 0x02 Fixed x5
OPT_GAIN_x10 0x04 Fixed x10
OPT_GAIN_VAR 0x08 Variable Fixed (x1,x10,x100)
OPT_GAIN_INC 0x10 incremental .1-200
OPT_GAIN_FINE2h 0x20  Fine Gain .0025-200
OPT_GAIN_FINE1k 0x40  Fine Gain .0025-1000
Input Options

OPT_INP_ALLCHG 0x01 Allcharge
OPT_INP_ICPVOLTCHG 0x02 ICP|VOLT|CHG
OPT_INP_ICPVOLT 0x04 ICP|VOLT
OPT_INP_INTCAL 0x08 Internal Cal
OPT_INP_EXTCAL 0x10 External Cal
OPT_INP_ISOLATION 0x20 Isolation
OPT_INP_BRIDGE 0x40 Bridge Modules Installed
Filter Options

OPT_FILTER_IN 0x01 Input filter (time constant)
OPT_FILTER_OUT 0x02  Output filter
OPT_FILTER_FIXLP 0x04  Fixed LP filter
OPT_FILTER_PGMELP 0x08 Prgm LP Elliptical filter
OPT_FILTER_PGMBTR 0x10 Prgm LP Butterworth filter
Miscellaneous Options

OPT_MISC_COUPLING 0x01 AC/DC coupling
OPT_MISC_CLAMP 0x02 Clamp
OPT_MISC_TEDS 0x04 TEDS

OPT_MISC_IEXC 0x08 current excitation

OPT_MISC_SINTG 0x10 Single Integration
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UNID

AZZR

OPT_MISC_DINTG 0x20 Double Integration
OPT_MISC_MUX 0x40  Mux /Switch-out
OPT_MISC_DISPLAY 0x80 FP Display
Miscellaneous Options 2

OPT_MISC2_OLDISO 0x01 Reserved
OPT_MISC2_A2D 0x02 Digital Output available

The UNID command is used to set the units ID numbke Unit Id number is critical to remote
communications since it indicates which commandsiishould accept and respond to. Units are tylgica
shipped with a unit id of 1. If more than one ugiin the system and they will be communicated wnétmotely
the user must set a unique id in each unit. Thsbeadone through the front panel interface, if exists, or by
connecting to each unit individually and sendinig tommand.

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

Setting Response2:UNID:ok
NOTE: The new Unit Id becomes effective immediately

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;

The AZZR command is used to Auto Zero (input shyrte Auto Balance (input connected) a channelithat
DC coupled. This command invokes a function andetloee has no query capability. The function paremnse
are:1=Auto Zero, 2=Auto Balance. (Auto Balance is ovdyid if the channel has a bridge input type seldrt

Setting:
2:1:AZZR= 1\r\n (unit 2, channel 1, Auto Zero)

Setting Response: 2:AZZR:ok

Query:
N/A

Note: the following error codes could be reportgdhe auto zero/balance function;

e -11 Bridge DC Offset ERR - lllegal Setting

e -12 Bridge DC Offset ERR - Too Many iterations

+ -13 ICP DC Offset ERR - Bad RDG

-14 ICP DC Offset ERR - Too Many iterations

-15 Balance Request, channel not in Bridge mdtegal Setting
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e -16 Zero Request, channel not in Bridge mode &/\Glt - lllegal Setting
e -17 Current Excitation Setting not allowed in Bredigput modes — lllegal Setting
« -18 Voltage Excitation Setting not allowed in nonregje input modes — lllegal Setting

LEDS

The LEDS command is used to test the LED functipnaf the front panel. When sent as a command the
LED'’s on the front panel will flash 3 times. Thisamand 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

RSET

The RSET command is used to restore the factoguitethannel settings for every channel in the ifipelc
unit. This command invokes a function and therefas no query capability.

Setting:
2:0:RSET = 1\r\n (unit 2, channel 0, RSET cmd, 1(TRUE) )

Setting Response: 2:RSET:ok

Query:
N/A

The factory Defaults are:
e Gain=1.0
*  Sensitivity=10.0
e Full Scale input= 1000.0
*  Full Scale output=10.0
e Input Mode = ICP
* Input Filter=Disabled
»  Current excitation=4.0mA
* Voltage Excitation=0 volts
e Output Filter=Disabled
* Coupling =AC
e Clamp=OFF
» Calibration=OFF
e Switched Output =OFF

AUTR

The AUTR command invokes the Auto-Range functiohisTfunction (also referred to as auto-scale) mlesian
automatic scaling of the output signal by adjusting programmable gain to give .8 of the Full Scaigput setting.
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The signals are checked internally using the onbozhiannel output A/D. Possible settings abeoff, 1-on,
2=immediate The Immediate option causes the auto scale fum¢ti execute one time and then turns off the fanct
automatically. When Auto scale is ‘ON’ the unit Mgébntinue to invoke the function, adjusting thengtar the current
input level, until the function is turned OFF watsubsequent command.
Setting:
2:1:AUTR =1\r\n (unit 2, channel 1, Auto Scaling ON )

Setting Response: 2:AUTR:ok

Query:
Query FormatUnit#:Ch#: AUTR?
Response formatnit#:Cmd:Ch#:=current state (0=off,1-on,2=imnzd)
Query: 2:1:AUTR?
Query Response2:AUTR:1=0;

SAVS

The SAVS command is used to store the current aéiamtting as the default settings that will béaesd on
power up. This command is available primarily foits without a front panel display and keypad. Bmitth a
soft key power button will save the channel settiagtomatically at power down because the unitsfare
handles the power button processing. Units withloeitsoft key have power removed abruptly and doot't
have the opportunity to save the settings autowriticThis command invokes a function and therefaas no
query capability.

Setting:
2:1:SAVS = 1\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>:0K when the command is successful. Errors are iteticaith
negative numbers. The unit may return one of tHewing:

<Unit>:<Cmd String>:0OK<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 commami/aid.

<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 imyal
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<Unit>:<Cmd String>:-5<CR> <LF>
Unit Error. The function invoked by the command@nttered 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.

5-0  Wiring Information

Each BRIDGE/DIFF input may be configured for use with full bridge, half bridge, or quarter bridge sensors.
Full bridge mode can also be used to accept a differential voltage signal from any source. Two additional
modes, RSE (Referenced Single Ended), and NRSE (NOT Referenced Single Ended) accommodate voltage
inputs, such as 3 wire sensors with a voltage output. In all cases the SENSE and EXC lines must be
connected. The figures below illustrate the connections in each of these modes. Note: the shell of the DIN
connector is connected as shown to earth ground internally.

5-1 Full Bridge Mode

Figure 7 and Figure 8 show how the unit should be wired to a full bridge sensor. For optimum performance,
the V EXC and SENSE lines should be connected at the sensor as shown in Figure 7 below.

full bridge
sensor
T
V EXC + |
I
V EXC - optional
L\r@‘?;‘“- shunt resistor
SENSE - (external)
2
SENSE +
R SHUNT
SIG*
GND SIG -
SIG +

Figure 7 Recommended Connections for Full Bridge Ty  pe Sensors

(sense leads wired for optimum performance)



MULTICHANNEL SIGNAL CONDITIONER MODEL 482C27 GENERA L OPERATION MANUAL

full bridge
sensor
1
1
I
V EXC + _
V EXC - optional
i shunt resistor
) SENSE - (external)
SENSE +
R SHUNT
SIG
GND SIG -
SIG +

Figure 8 Alternate Connections for Full Bridge Type Sensors

(sense leads connected at the signal conditioner)

5-2  Half Bridge Mode

Pmmmmmmmmmmm oo half bridge
1
' internal half sensor
| bridge
i completion
1
1

1

V EXC + : !
| SIG - |
1

VEXC:  beeeeeceooooooooooooo] optional
) shunt resistor
i (external)
-£)
SENSE +
R SHUNT
SIG-
GND SIG -
SIG +

Figure 9 Recommended Connections for Half Bridge Ty  pe Sensors

(sense leads wired for optimum performance)
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5-3  Quarter Bridge Mode e |
| V EXC + :
: !
[ X
' internal three !
i quarter bridge !
, completion !
| |
[ Z e S
l T
: I
! SIG - I

e . quarter _

VEXC- bridge optional
sensor shunt resistor
SEEE (external)
£
SENSE +
- R SHUNT
SIG
GND SIG -
SIG +

Figure 10 Recommended Connections for Quarter Bridg e Type Sensors

(sense lead wired for optimum performance)
5-3 RSE/ NRSE Mode for 3 Wire Sensors

Three wire sensors having a power connection, a ground connection, and a voltage output may be connected
as shown in Figure 11 below. The channel should be set to RSE mode which internally grounds the SIG-
input. The voltage output from the sensor (or other source) may then be applied to the SIG+ (non-inverting)
input. Set V EXC to unipolar at a voltage appropriate to power the sensor, and ensure that the V EXC lines
are tied to the respective SENSE lines.

If an inversion is desired, use NRSE mode which internally connects SIG+ to ground. The voltage output
from the sensor may then be applied to the SIG- (inverting) input.

+Vpower
V EXC + V EXC -
sensor
SENSE out
SENSE + <
R SHUNT

ground

SIG SIG -

GND (internallv arounded in RSE mode)

SIG +

Figure 11 Recommended Connections for 3 Wire Type S  ensor

(channel in RSE mode)
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5-4  Connection of Triaxial Sensors

Many triaxial resistive bridge sensors have shared excitation lines, and other types of sensors may have
shared power and ground lines. The V EXC, SENSE, or SIG GND lines for each channel may be tied
together, however it is recommended that when doing so the excitation settings for each channel be identical

for optimum performance.
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Appendix A: Differential MEMS Sensor Set Up Guide f  or PCB Models 482C27 and
483C28

In order to setup the signal conditioner models 482C27 (4-channel) and 483C38 (8-channel) for use
differential MEMS sensors (such as PCB 3741 and 3501 series accelerometers) apply the following settings:

1. Gain: Set signal conditioner channel gain to “1”

2. Input Select: Set sensor input type to “Full Bridge ”

3. Coupling: Set signal conditioner input coupling to “DC”

4. Voltage Exe: Set excitation voltage to sensor to “10” and “Unipolar ”

All other settings can be ignored. These setting are shown in figure Al for the MCSC Control Software
supplied with these signal conditioner models.

With these settings, the output scale factor on each channel will be equal to the sensor’s calibrated
sensitivity, which can be read directly from the calibration certificate for that differential MEMS sensor. Other
scale factors can be achieved by adjusting the gain.

% PGB Multi-Channel Control - Simulation Mode

File Edit Settings Functions Help
Channel Table

Linit 1 1 1 1
Channel 1 2 3 4
Madel 432C27 | 482027 | 482C27 | 482027
Skatus )4 [0]4 Ok Ok
F3I {units) 1000.00 | 1000,00 | 1000.00 | 1000,00
Gain 1.00 1.00 1.00 1.00
Sensitivity (m¥|pC/Unity || 10,0000 | 10,0000 | 10.0000 | 10,0000
F30 (Yolks) 10.00 10.00 10,00 10.00
Ch Qut Sens (mfUnit) 10.00 10.00 10,00 10.00
Input Select Full Bridge| Full Bridge| Full Bridge| Full Bridge
Input Filter
Oukput Filker
Coupling DC [ D D
Current Exe 0 mdb 0 mé 0 mh 0 mb
Yoltage Exe 10,0 +Vol| 1000 +Vol| 10,0 +Yol 10,0 +Val
Clamp/Buffer
Bias z2.0 23.0 z24.0 Z5.0
Calibration OFF QFF QFF OFF
Auto Range OFF QFF QFF OFF
Switched Output
Channel Output (V) 1.0 z.0 3.0 4.0
Sensor fnfo
Ianufacturer
IModel #
Serial #

Figure Al Settings for Differential MEMS Sensors



Model Number Revision: D
oacor BRIDGE/DIFFERENTIAL, ICP®/VOLTAGE SENSOR SIGNAL CON DITIONER oo w0
Performance ENGLISH Si OPTIONAL VERSIONS
Channels 4 4 Optional versions have identical specifications and accessories as listed for the standard model
Sensor Input Type(s) ICP®, Voltage, ICP®, Voltage, except where noted below. More than one option may be used.
Bridge/Differential Bridge/Differential
Voltage Gain(ICP/Voltage Mode) 0.1 to 200 0.1 to 200
Voltage Gain(Bridge/Differential Mode) 0.1 to 2000 0.1 to 2000
Accuracy(Gain, x0.1 to x0.4) +5% +5%
Accuracy(Gain, x0.5 to x0.99) +1% +1%
Accuracy(Gain, x1.0 to x2000) +05% +05%
Accuracy(Excitation) +1% +1%
Input Range(Differential) +0to 10V +0to 10V
Output Range(Minimum) +10V +10V

Frequency Range(-5 %)(<100 Gain)
Frequency Range(-5 %)(2100 Gain)
Phase Response(at 1 kHz)

Cross Talk(maximum @ 10kHz)
Calibration(Shunt)

TEDS Sensor Support

Fault/Bias Monitor/Meter(LED)

Control Interface

Human Interface

Display

Digital Control Interface

Digital Control: Data Rate

Digital Control: Start, Data, Stop, Parity
Digital Control: Handshaking

Digital Control: Cable Length(Maximum)
Digital Control Interface
Environmental

Temperature Range(Operating)
Electrical

Power Required(for supplied AC power adaptor)
AC Power(50 to 60 Hz)

AC Power

Excitation Voltage(To Sensor)
Excitation Voltage(Positive)

Excitation Voltage(Negative)

Input Imbalance Adjustment(Maximum, Gain <10)
Input Imbalance Adjustment(Maximum, Gain 210)
Common Mode Voltage(Maximum)

DC Offset(Stability, Maximum RTI)

DC Offset(AC Coupled)

DC Offset(DC Coupled, Gain <100)

DC Offset(DC Coupled, Gain 2100)

DC Power

DC Power

Current Output(Excitation, Maximum)
Constant Current Excitation(To Sensor)
Output Impedance

Impedance(Input)

Overload Threshold(+ 0.2 Vpk)
Broadband Electrical Noise(1 to 10,000 Hz)(Gain x1)
Spectral Noise(1 Hz)(Gain x1)

Spectral Noise(10 Hz)(Gain x1)
Spectral Noise(100 Hz)(Gain x1)
Spectral Noise(1 kHz)(Gain x1)

Spectral Noise(10 kHz)(Gain x1)

Broadband Electrical Noise(1 to 10,000 Hz)(Gain x10)

Spectral Noise(1 Hz)(Gain x10)
Spectral Noise(10 Hz)(Gain x10)
Spectral Noise(100 Hz)(Gain x10)
Spectral Noise(1 kHz)(Gain x10)
Spectral Noise(10 kHz)(Gain x10)

Broadband Electrical Noise(1 to 10,000 Hz)(Gain x100)

Spectral Noise(1 Hz)(Gain x100)
Spectral Noise(10 Hz)(Gain x100)
Spectral Noise(100 Hz)(Gain x100)
Spectral Noise(1 kHz)(Gain x100)
Spectral Noise(10 kHz)(Gain x100)

Broadband Electrical Noise(1 to 10,000 Hz)(Gain x1000)

Physical

Electrical Connector(ICP® Sensor Input)
Electrical Connector(Bridge/Differential)
Electrical Connector(Output)

Electrical Connector(DC Power Input)
Electrical Connector(RS-232 Digital Control)
Electrical Connector(Ethernet)

Size (Height x Width x Depth)

Weight

q3

0.05 to 100,000 Hz
0.05 to 50,000 Hz

0.05 to 100,000 Hz
0.05 to 50,000 Hz

+1° +1°
-72dB -72dB
Internal/External Internal/External
Yes Yes
Open/Short/Overload Open/Short/Overload
Keypad Keypad
2 rows, 16 columns 2 rows, 16 columns
RS-232 RS-232
19,200 bps 19,200 bps
1,8,1,No 1,8,1,No
RTS/CTS RTS/CTS
50 ft 50 ft
Ethernet Ethernet
+32 to +120 °F 0to +50 °C
AC Power AC Power
100 to 240 VAC 100 to 240 VAC
1.6 amps 1.6 amps
>+24 VDC >+24 VDC
+0to 12V +0to 12V
-0to 12V -0to 12V
+2V +2V
+0.2V +0.2V
+10V +10V
5 uVv/°C 5 uVv/°C
<50 mV <50 mV
<10 mV <10 mV
<20 mV <20 mvV
+9 to 18 VDC +9 to 18 VDC
<2.5amps <2.5 amps
30 mA 30 mA
0to 20 mA 0to 20 mA
<50 Ohm <50 Ohm
>1 MOhm >1 MOhm
+10 Vpk +10 Vpk
50 pVv rms 50 pV rms
6.0 uVAHz 6.0 uVAHz
1.5 uVAHz 1.5 uVAHz
1.0 uVAHz 1.0 uVAHz
1.0 uVAHz 1.0 uVAHz
1.0 uVAHz 1.0 uVAHz
75 pVv rms 75 pV rms
20 uVAHz 20 uVAHz
1.5 uVAHz 1.5 uVAHz
1.0 uVAHz 1.0 uVAHz
1.0 uVAHz 1.0 uVAHz
1.0 uVAHz 1.0 uVAHz
350 pV rms 350 pV rms
140.0 pVAHz 140.0 pVAHz
14.0 pVAHz 14.0 pVAHz
8.0 uVAHz 8.0 uVAHz
4.0 pWAHz 4.0 pWAHz
4.0 pWAHz 4.0 pWAHz

3000 pV/rms 3000 pV/rms

BNC Jack BNC Jack
8-socket mini DIN 8-socket mini DIN
BNC Jack BNC Jack

6-socket mini DIN
DB-9 Connector

6-socket mini DIN
DB-9 Connector

RJ45 RJ45
3.20inx 8.00in x5.90in 8.10 cm x 20 cm x 15 cm
2.50 Ib 1134 gm

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.

[5]
[5]

[1]
[1][2]

31
31
[3]
[3]
[3]
[3]
[3]
[3]
31
[3]
[3]
[3]
[3]

3]
3]
3]
[3]
[4]

NOTES:
[1] Adjustable in 0.1V steps.

[2] Negative excitation can be set to OV or to track the positive excitation votage.

[3] Typical, AC Coupled.

[4] Bridge/Differential Mode, DC Coupled with 350 ohm bridge

[5] AC coupled mode (low frequency response is OHz in DC Coupled mode.)

[6] See PCB Declaration of Conformance PS023 for details.

SUPPLIED ACCESSORIES:
Model 017AXX Power Cord (1)

Model 100-7103-50 (02711) Multi-conductor cable, 6-ft, 9-pin female to 9-pin male. (1)

Model 488B14/NC POWER CONVERTOR (1)
Model EE75 PCB MCSC Control Software. (1)

Entered: AP Engineer: AJP Sales: JJM

Approved: JWH

Spec Number:

Date: 1/31/2013 | Date: 1/31/2013

Date: 1/31/2013  |Date: 1/31/2013
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