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A\ WARNING

The operator of this instrument is advised that if the equipment is used in a man-
ner not specified in this manual, the protection provided by the equipment may
be impaired.

CAUTION
Only qualified, service-trained personnel who are aware of the hazards involved should
remove the cover from the instrument or connect external wiring to the instrument.

/AN WARNING
PERSONAL INJURY

DO NOT USE these products as safety or emergency stop devices, or in any other
application where failure of the product could result in personal injury.
Failure to comply with these instructions could result in death or serious injury.
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Chapter 1
Introduction

1.1 About This Manual

1.1.1 Scope

1.1.2 Conventions

1.1.3 Organization

This manual will explain the setup, features and operation of 3rd generation SC
Series instruments, specifically the models SC1000, SC2000, SC2001 and
SC3004.

Further information about customer specific programming and setup will be
explained on the Customer Information Sheet that is provided with every instru-
ment.

This manual uses the following conventions to present information:

[TEXT IN BRACKETS] The label of a front panel button.

Text that appears on the display, such as error
messages or menu items.

-> Indicates that what follows is an item from a
sub-menu, such as ZYSTEH HEHL -> DIF cs

Chapter 1, “Introduction”, offers general information about the SC Series and
this instruction manual.

Chapter 2, “Getting Started Quickly”, provides an overview of how to get
started quickly if your instrument and transducers were ordered at the same time,
or if Signature Calibration is used.

Chapter 3, “Operating Modes”, discusses the significant features of the SC
Series and operation procedures when the instrument is in the INITIALIZE, RUN,
ERROR or SETUP modes.

Chapter 4, “Chassis Models”, explains the differences between the SC1000,
SC2000, SC2001 and SC3004 chassis. Information relating to the hardware
chassis such as panel and rack mounting is given.

Chapter 5, “System Connector”, contains information about wiring to the 25-pin
System connector to access the Limit Outputs, Function Inputs and serial commu-
nications.

Chapter 6, “System Menu”, discusses the System Menu which allows you to
examine and change settings that affect the operation of the chassis.

Chapter 7, “Serial Communications”, briefly describes RS-232 and RS-485
communications. It also shows how to use the i Menu to examine the
settings and test the RS-232 or RS-485 communications.

T

Chapter 8, “Display Menu”, describes the Display Menu which allows you to
change what is displayed on the lower line of the SC2000 and SC2001 instru-
ments.

Chapter 9, “Limits”, discusses how the limits operate and describes how to alter
their settings via the Limit Menus.

Chapter 10, “Strain-Gage Input Channel”, explains how to wire, configure,

SC Series Instruction Manual page 9
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operate and calibrate Strain-Gage Input Channels with your transducers.

Chapter 11, “AC/AC-LVDT Input Channel”, explains how to wire, configure, operate
and calibrate AC/AC-LVDT Input Channels with your transducers.

Chapter 12, “High-Level Input Channel”, explains how to wire, configure, operate
and calibrate High-Level Input Channels with your amplified transducers, in-line ampli-
fiers, or DC-DC LVDTs.

Chapter 13, “Relay Output Channel”, describes how a Relay Output channel can
enable additional limits in the instrument.

Chapter 14, “DAC Output Channel”, explains the configuration and operation of
additional digital-to-analog voltage or current outputs.

Chapter 15, “Split Display Virtual Channel”, shows how you can display two values
from any of the channels in the instrument at the same time.

Chapter 16, “Mathematics Virtual Channel”, describes the flexibility of customer-
specific SensoCode programming.

Chapter 17, “Error Messages”, lists error messages that the instrument may display,
describes their causes and, where possible, suggests solutions.

Chapter 18, “Setup Menu Reference”, is a list of all SETUP menus and a cross-ref-
erence to related information in this instruction manual.
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1.2 Related Documents

Customer Information Sheet

Communications Guide

Supplemental Instructions

Every instrument is shipped with a Customer Information Sheet which documents
important information specific to each instrument, such as:

* part number,

+ date of manufacture,

+ list of all installed channels and their setup information,

« customer specific SensoCode programming of Mathematics Virtual channels
and operation notes.

The “SC Series Communications Guide”, document 008-0610-00, describes in
detail how to communicate with an SC Series instrument using RS-232 and RS-
485. Wiring diagrams, sample programs, and descriptions of each command are
included.

A printed copy of this document is available for order, or you may download it from
http://www.honeywell.com/sensotec.

If an instrument is configured with Mathematics Virtual channels, one or more sets
of Supplemental Instructions may be included. These instructions contain impor-
tant information about which indicator lights, Function Input pins and/or Limit Out-
put pins of the System connector are used by the Mathematics Virtual channel.

SC Series Instruction Manual page 11
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1.3 What is the SC Series?

The SC Series of Signal Conditioners/Indicators are versatile, multi-channel devices
designed to operate with many different types of sensors. Several different chassis
types, Input channels, and Output channels are available to allow the configuration of
an SC instrument to meet a variety of measurement and control needs. The operation
of an SC instrument is based on digital technology to provide improved accuracy,
superior ease of setup, and a wealth of features.

1.3.1 Features The main features of the models SC1000, SC2000, SC2001 and SC3004 are:
*  Four alarm limits (optional sixteen), with versatile setup (not available on Model
SC1000)

+ Automatic setup, calibration, and scaling of strain-gage sensors through the use

of Signature Calibration™
» Field selectable, digital, low-pass filtering (“damping”) on each Input channel
* Up to £50,000 part resolution
+ Field selectable five-, six - or seven-digit (9,999,999 maximum) display
* RS-232 communications standard (RS-485 optional)
* Local or remote setup using the RS-232 or RS-485 port
*  Push-button on/off tare feature

1.3.2 Chassis Models Several models (i.e. chassis types) are available:

+ SC1000: 1 to 4 physical channels, 3/8 DIN case, no limits or peak detector

+ SC2000: 1 to 4 physical channels, 3/8 DIN case

+ SC2001: 1 to 4 physical channels, portable case

+ SC3004: 1 to 14 physical channels, 19” rack mount case, 1 to 3 quad-line displays

1.3.3 Channel Types Channels can be one of three types: Input, Output, or Virtual

Input Channels Input channels are hardware circuit boards with a unique channel number. Currently,
they are available for the following types of sensors:

+ Strain-gage sensors, such as unamplified pressure transducers and load cells

+ Sensors with voltage outputs, such as transducers with the Option 2a, 2b, 2c, 2d,
29, 2j, 2k, 2p, 2t or 2y internal amplifier

»  Sensors with current outputs, such as transducers with the Option 2j, 2k or 2n
internal amplifier

* AC-AC LVDTs (Linear Variable Displacement Transducers)

+ DC-DC LVDTs

Output Channels Output channels are hardware circuit boards with a unique channel number. They
include:

* Relay Output channels, which can add additional limits to the standard four (N/A
on Model SC1000).
«  DAC Output channels, which provide additional voltage or current outputs.

Virtual Channels Virtual channels are software based devices that occupy a channel number, but not a
physical slot, in an instrument.

« Split Display Virtual channels allow the displaying of any two channel’s track, peak
or valley values at the same time.
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Mathematics Virtual channels run small programs written in an interpretive

language called SensoCode. This provides great flexibility which allows the
SC Series to do many jobs which otherwise requires a personal computer or

PLC.

uolPNpoju| I
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1.4 What is Signature Calibration?

1.4.1 Overview A small integrated circuit is located either inside the transducer, in an in-line package
between the instrument and the transducer, or in the connector of a cable. All data
necessary to set up the transducer with the instrument are stored (even linearity data),
and setup is automatic when a new transducer is connected to the instrument.

The Strain-Gage Input channel of the SC Series is designed to operate with Signature
Calibration. It will automatically set itself up with transducers which contain the mem-
ory device, but can also be set up using a front-panel interactive procedure. The Sig-
nature Calibration module can also be programmed from the instrument’s front panel.

Signature Calibration is only available with unamplified strain-gage transducers.

1.4.2 Benefits The benefits are:

* The transducer’s Calibration Record is always located where it is needed most...
with the transducer.

* Theinstrument is always set up correctly with the transducer.

* Interchanging of transducers and instruments is a quick process.

* A User Calibration Data area that can be altered by customers to fit their require-
ments.

* A Factory Calibration Sheet Data area, unalterable by the customer, can be cop-
ied back into the User Calibration Data.

1.4.3 Information The following information is stored inside transducers equipped with Signature Cali-
Stored bration:

*  Full-scale mV/V: The full-scale millivolt-per-volt (mV/V) rating of the transducer
when its full load is applied; also called “calibration factor”.

+  Shunt-Cal mV/V: The millivolt-per-volt output of the transducer when the shunt
calibration resistor is placed across its (-)SIGNAL and (-)EXCITATION leads.

« Shunt Resistance: The resistance value, in Ohms, that was used to obtain the
shunt-cal mV/V value above.

* Full-Scale Value: The full scale value of the transducer, in engineering units.

* Engineering Units: The engineering units that the transducer is calibrated in (i.e.
pounds, grams, pascals, inches of water, etc.).

»  Serial Number: The serial number of the transducer.

» Excitation Voltage: The magnitude and type of signal used to excite the trans-
ducer.

» Linearization Points (optional): These can be used by an instrument using Shunt
Calibration or Millivolt-per-Volt Calibration to correct any non-linearity in the trans-
ducer and thus improve the accuracy of the system. An additional “multiple-point
calibration” can be purchased with the transducer that allows linearity correction
information to be placed into its Signature Calibration module.
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e
Chapter 2
Getting Started Quickly

2.1 Locate Required Parts and Information

The following items are required to set up an SC Series instrument with your
transducer:

»  SC Series instrument

« Transducers that are to be connected to the instrument

« For each transducer to be connected to the instrument, a connecting cable.
This cable will have a 12-pin, green, plastic connector on one end and the
transducer’s mating connector on the other end. Usually, this cable is ordered
along with the instrument and transducer.
If the connecting cable was not ordered with the instrument, you may need to
make this cable.

» The transducer’s Calibration Record or Certificate of Calibration.

* The Customer Information Sheet that shipped with your instrument. This
sheet describes which cards are installed in each channel.

«  Power cord for the instrument.

2.2 Connect the Transducer to the Correct Channel of the Instrument

For each transducer, attach its connecting cable to the transducer, and then to the
correct 12-pin channel-connector on the instrument.

The Customer Information Sheet indicates which serial numbered transducer is to
be connected to each channel of the instrument.

If the instrument and transducer(s) were not purchased with a connecting cable,
you may need to make this cable. For the transducer’s pin connections, see that
transducer’s calibration record. For the pin connections for that channel of the
instrument, see the appropriate chapter in this manual. For example, if you wish
to wire to a Strain-Gage Input Channel see the chapter “Strain-Gage Input Chan-
nel” on page 59.
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2.3 Turn on the Instrument

Connect the power cord between the instrument power source and the instrument,
and turn the On/Off switch on the back of the instrument to the On position.

The instrument enters its INITIALIZE mode that lasts a few seconds per channel. As
each channel in the instrument is initialized, the transducer's serial number may be
seen on the display if the transducer has a Signature Calibration Module in it.

NOTICE

If the channel’s display flashes * (or some other load value), the
instrument has detected a transducer other than the one which was last cali-
brated with that channel. The instrument is prompting you to apply the
requested load to the transducer so that a “mV/V Calibration” or a “Shunt Cali-
bration” can take place.

After making certain that the correct transducer is connected this channel,
press the [ENTER] button after you have applied the requested load to perform
the calibration.

NOTICE

If the instrument displays error code 57 or 68, it has detected a transducer
other than the one which was last calibrated with that channel. Furthermore,
the channel cannot perform an automatic calibration because its calibration
type has been set to “Known Load Calibration”.

ither re-connect the correct transducer to the channel, or see ‘L.
- Menu Item” on page 67 to select another calibration type.

When the instrument enters its normal operating mode (RUN mode), you will see the
following format on the front panel display:

e GG
where:

* Channel number: “1” is the channel number.

+ Value type: The next character indicates the nature of the following value.
A blank character indicates the tracking value. The instrument is “tracking” the sig-
nal, continuously updating the display in response to the signal from the trans-
ducer.
A “=" character indicates the peak value (highest value seen since the [CLEAR]
button was last pressed).
A “~" character indicates the valley value (lowest value seen since the [CLEAR]
button was last pressed).

+ Data value: “00000.” displays the value from the transducer in engineering units.

« Units label: “PSIG” indicates the engineering units being used (up to 4 charac-
ters).

+ Tare indicator: A ““ symbol indicates tare is off; a “€“ symbol indicates tare is on.
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.
2.4 Use the SETUP Menus to Enter Transducer Information

You can skip this step if:

* You are using a transducer equipped with Signature Calibration, or

» The transducer and instrument were purchased together and set up by Sen-
sotec.

Otherwise, you must enter information about your transducer into the SETUP
menu of the channel to which it is connected. See the appropriate chapter of this
manual for that card type.

2.5 Calibrate the Transducers to Their Channels

You can skip this step if:

* You are using a transducer equipped with Signature Calibration, or

+ The transducer and instrument were purchased together and set up by Sen-
sotec.

Otherwise, you must choose a calibration method (e.g. Shunt Calibration, mV/V

Calibration, or Known Load Calibration) appropriate for your application and use

the SETUP menu for that channel to calibrate the channel to the transducer. See

the appropriate chapter of this manual for that card type.

2.6 The SC Series Instrument is Ready for Use

See “RUN Mode” on page 20 for information on how to operate the instrument
while it is in the RUN mode.

Apply some test stimulus on the transducer to observe changes in the display.

SC Series Instruction Manual page 17
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Chapter 3
Operating Modes

3.1 Operating Modes

The SC Series instruments have four modes of operation:

* INITIALIZE, to test the instrument upon power up

* RUN, normal operation

« ERROR, which indicates that an abnormal situation has occurred that
stopped the operation of the instrument

«  SETUP, a menu which allows setup and calibration of the chassis and its
channels

Each of these will be described in this chapter.

3.2 INITIALIZE Mode

When the instrument is powered up or otherwise reset, it enters the INITIALIZE
mode. As the instrument enters this mode, all segments of the display and all
front panel indicator lights (if available) illuminate momentarily. Next, each channel
in the instrument is checked for proper operation.

If a problem is detected, the instrument may enter the ERROR mode.

Depending on the type of channel, other actions may occur. For example, a
Strain-Gage channel will calibrate its analog-to-digital converter and attempt to
read the transducer’s Signature Calibration information. If the transducer is

equipped with Signature Calibration, the transducer’s serial number is displayed
momentarily.
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3.3 RUN Mode

After the INITIALIZE mode finishes, the instrument enters the RUN mode, its normal
mode of operation.

3.3.1 Display
Model SC3004 and upper The display will show a channel number on the far left, followed by the channel’s oper-
line of SC1000, SC2000, ation messages.
52001 For example, a Strain Gage amplifier channel will use the format below:
where:
« Channel number: “1” is the channel number.
+ Value type: The next character indicates the nature of the following value.
A blank character indicates the display is being continuously updated by “tracking”
the input signal to the channel.
A “=" character indicates the peak value (highest value seen since the [CLEAR]
button was last pressed).
A “~" character indicates the valley value (lowest value seen since the [CLEAR]
button was last pressed).
« Data value: “00000.” displays the value from the transducer in engineering units.
« Units label: “PSIG” indicates the engineering units being used (up to 4 charac-
ters).
* Tare indicator: A ““ symbol indicates tare is off; a “E“ symbol indicates tare is on.
Lower Line of SC1000, The contents of the display’s lower line is selected with the “0I=rLa: M
$C2000, SC2001 menu item as either displaying a channel or indicating the status of L|m|ts See “Ind|-

cator Lights” on page 21.

3.3.2 [VALUE] button

NOTICE
The [VALUE] button is not used by SC1000 instruments in the RUN mode.

After the channel number, the next characters indicate which data value for the dis-
played channel is shown. There are three (possibly four) data values available from
each channel:

+ (blank), tracking data value

+ “=" peak data value, (highest value since the peak/valley detector was cleared)

« “" valley data value, (lowest value since the peak/valley detector was cleared)

« ‘0", percentage of the Analog-to-Digital converter’s full-scale digitizing capability.
ThIS data value is only available when the channel’s Ao

menu item is set to “ON”.
Pressing and releasing the [VALUE] button cycles though the available sources for
data values for the displayed channel.

3.3.3 [CLEAR] Button Pressing and releasing the [CLEAR] button will reset the peak and valley values of the
channel being monitored by the display to the track value. Additionally, any limits in
the instrument that are “latched” will be reset.

NOTICE
The [CLEAR] button is not used by SC1000 instruments in RUN mode.
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3.3.4 [CHANNEL] button

Shunt Calibration Check

3.3.5 [TARE] button

3.3.6 Indicator Lights

Models SC1000, SC2000, SC2001

Model SC3004

To clear the peak and valley values of all channels simultaneously, use the Sys-
tem connector’s Function Input #2 pin. See “System Connector” on page 35 for
details.

To clear the peak and valley values of a single channel regardless of which chan-
nel is being monitored by the display, use the channel's AUX1 or AUX2 control
pins on its connector. See the particular chapter regarding that channel for
details.

If the configuration of the instrument contains more than one channel, the left
most characters of the display indicates which channel the display is monitoring.
Pressing and releasing the [CHANNEL] button will cause the next channel to be
displayed.

On instruments with a dual-line display, the [CHANNEL] button cannot be used to
change WhICh channel the lower line is monitoring. That is selected with the ‘U1z~
menu item.

If the [CHANNEL] button is held down for more than 3 seconds, the present chan-
nel’s shunt calibration value (if the channel has shunt calibration available) will be
displayed.

To reset the channel’s display to zero, press the [TARE] button while in RUN
mode. To restore the tare value, press the [TARE] button again. The “Tare” indica-
tor will illuminate when tare is on.

To tare all channels simultaneously, use the System connector’s Function 1 Input
pin. See “System Connector” on page 35.

To tare a single channel regardless of which channel is being monitored by the
display, use the channel's AUX1 or AUX2 control pins on its connector. See the
particular chapter regarding that channel for details.

A “*“ symbol on the right side of a channel’s display indicates tare is off for that
channel; a “E* symbol indicates tare is on.

[

If the lower I|ne of the dlsplay is configured with the “DIZFLAY MEMU -> L E
menu item as “LI# #4”, then the lower line will monitor the status of Limits 1 2
3and4. A symbol |nd|cates a limit is deactivated; a “E* symbol indicates a limit
is activated. For example:

Li™ e LIE L4E

indicates that Limit 1 and Limit 2 are deactivated and Limit 3 and Limit 4 are acti-
vated. Since the SC1000 is not equipped with limits, the lower line of the display
will be blank. See “LOWER MODE Menu ltem” on page 51.

These indicators may be overridden by the operation of a Mathematics channel in
special applications.

Front panel lights “L-1”, “L-2”, “L-3”, and “L-4”, monitor the status of Limits 1, 2, 3,
and 4. Model SC3004 instruments also include front panel lights labeled “L-5", “L-
6”, “L-7” and “L-8” which monitor the status of optional Limits 5, 6, 7, and 8.

The function of the front panel lights may be overridden by the operation of a
Mathematics channel in special applications.
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3.4 ERROR mode

The instrument enters the ERROR mode when a critical error occurs that prevents the
instrument from operating. The display alternates between displaying a two-digit code
in the form “ERROR xx ON CH.yy” and a short description of the error. The first two
digits “xx” hold the error code. The last two digits, “yy” is channel number that caused
the error. For example, ‘¢ . @1” indicates that error number 60 occurred on
channel 1.

While the instrument is in the ERROR mode, no other operations are taking place
except for limited serial communications capabilities. See “Error Message List” on
page 152 for a list of error codes and their probable causes.
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3.5 SETUP Menu mode

3.5.1 Available Menus

3.5.2 Entering and
Exiting the SETUP Menu
mode

3.5.3 Moving Through
SETUP Menus and Menu
ltems

3.5.4 Exiting the SETUP
Menu mode

The SETUP Menu mode is used to display or change the settings that control the
operation of the instrument.

Each major function of the instrument has its own SETUP Menu. See “Setup Menu
Reference” on page 157.

To enter the SETUP Menu mode press and hold the [UP] and [DOWN] buttons at the

same time until you see “:ETUF” on the display. When you release the buttons, you will
see the first SETUP Menu item.

The following table shows how to move though menus and menu items, and how to
display or change the setting of a particular item.

Table 3-1: Navigating the Menus

Button Action

[UP] or [DOWN] Scroll through available menus, sub-menus or menu items.

[ENTER] Select a menu, sub-menu or menu item

[EXIT] If changing a setting: abandons changes to a menu item
otherwise: leaves the SETUP mode.

To change the setting of a menu item:

Press [ENTER] to display the current setting, which is preceded by the ‘' character.
Press [UP] or [DOWN] until you see the setting you want. To abandon changes, press
[EXIT]. To accept the new setting and move to the next item, press [ENTER].

To leave SETUP mode and return to the RUN mode, press [EXIT] at any time.
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Chapter 4
Chassis Models

4.1 Introduction

The SC Series of Signal Conditioners/Indicators are available in several different
chassis models. In general, each chassis model operates in an identical fashion
and can be ordered with any type of Input channels, Output channels, or Virtual
channels.

Input channels and Output channels are printed circuit boards that occupy a phys-
ical slot inside the instrument’s chassis. 12-pin connectors are located on the rear
panel to connect to each Input or Output Channel. Each channel in the instrument
is identified by a number (channel 01, channel 02, etc.).

A Virtual channel exists in software only; it does not occupy a physical slot inside
the instrument’s chassis. There is no rear-panel connector for a Virtual channel.
However, a Virtual channel does require a channel number.
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4.2 Specifications

Model Model Model Model
SC1000 SC2000 SC2001 SC3004
GENERAL
# Physical channels 1to4 1to4 1to4 1to 14
# Virtual channels 8 8 8 8
Case Material Aluminum Aluminum Aluminum Aluminum
PHYSICAL
Form factor 3/8 DIN 3/8 DIN suitcase 2U rack
Mounting bench, panel or rack portable rack
DISPLAY
# characters/line 16 16 16 20
# lines/display 4
# displays 1 1 1 1,20r3
Display type Vacuum Vacuum Vacuum Vacuum
Fluorescent Fluorescent Fluorescent Fluorescent
ENVIRONMENTAL
Storage temp. -30°C to 90° C -30°C to 90° C -30°Cto 90° C -30°Cto 90° C
Operating temp. 5°Cto40°C 5°Cto40°C 5°Cto40°C 5°Cto40°C
Relative Humidity 80% max. for temperatures up to 31° C; decreasing linearly to 50% max. at
40°C
Other indoor use at altitudes up to 2000 m; Pollution Degree 2; Overvoltage Cate-
gory Il
SPECIAL FEATURES
Limits Quantity N/A 4 std., 16 max. 4 std., 12 max. 4 std., 16 max.
Digital, isolated control inputs N/A 4 4 4

POWER

Standard AC powered
(automatic selection)

Optional Vehicle Powered

Total Excitation Drive
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100 to 230 VAC, 100 to 230 VAC, 100 to 230 VAC, 100 to 230 VAC,

47 to 63Hz 47 to 63Hz 47 to 630Hz 47 to 63Hz
11-28 VDC, 20w  11-28VDC, 20W  11-28 VDC, 20W N/A
120 mA max. 120 mA max. 120 mA max. 400 mA max.
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4.3 Models SC1000 and SC2000

4.3.1 Differences Model SC1000 instruments do not include peak/valley capture or limits features.
All other SC instruments include peak/valley capture and 4 limit (“alarm”) outputs.

4.3.2 External Arrangement  The external arrangement of the AC powered SC1000 and SC2000 is given

below.
5.6”
16 CHARACTER, DUAL—LINE (142mm)
VACUUM FLUORESCENT DISPLAY 5.3”
(135mm)
[ IseENsOTEC [\ wwws | ® — - @
= H
i Hlle | c
5/ i z
iled = &
® / . L ®
12—PIN CHANNEL IEC POWER ENTRY
CONNECTOR MODULE
CABLE SHIELD _
CONNECTION SCREW Z5COP,LNNE%¥3EEM
| 8.6”7 |
(218mm) \
b
2.8” e
(71mm) (66mm)
b
- \—/ \/
Figure 4-1: External Arrangement of AC powered SC1000 and SC2000
4.3.3 Rear Panel The pinout for the 25-pin System connector is provided later in this chapter. The

pinouts for the individual channels are located in the chapter for that channel.

4.3.4 Panel Mounting The panel cutout size conforms to the 3/8 DIN standard. Panel-Mounting Jacks
(order code AA928) are available that slide into two slots at the sides of the instru-
ment. Use the following procedure to mount an SC1000 or SC2000 into a panel.
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4.3.5 Rack Mounting

4.3.6 Bench Mounting

4.3.7 Case Removal

008-0608-00

2.68"
(68mm)

> 5.40"

(138mm)

PANEL

Figure 4-2;: Panel Cutout Drawing for SC1000 & SC2000 (not to scale)

Step 1: In the panel or rack, cut a hole as shown above. The panel may be up to 1/4”
in thickness.

Step 2: Use an 0.062" Allen wrench to remove two set screws that hold the Panel-
Mounting Jacks to the case. To do this, insert the wrench into the side slots at
the rear. Remove the screws completely.

Step 3: Remove the Panel-Mounting Jacks by sliding them toward the rear. If the jacks
don't slide easily, tap them gently.

Step 4: Put the instrument through the hole in the panel.

Step 5: Reinsert the Panel-Mounting Jacks into the slide slots. Slide them as far
toward the panel as possible.

Step 6: Reinsert the setscrews and tighten them. This will force the Panel-Mounting
Jacks toward the rear side of the panel, drawing the instrument tightly into
place.

A Rack Mounting Kit (order code AA934) is available for mounting a single SC1000 or
SC2000 into a 19”, 2U rack. It includes the Panel-Mounting Jacks described above as
well as the 19” rack panel.

If bench mounting the instrument, you may want the optional carrying handle/bench
stand (order code AA926).

A\ WARNING

Disconnect the power cord and all cables from the instrument before attempt-
ing to remove the case.

Failure to comply with these instructions could result in death or serious

injury.
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Removal of rear panel

CAUTION
Use a #0 Phillips screwdriver on the black screws to avoid damaging them.
Failure to comply with these instructions may result in product damage.

The rear panel must be removed in order to install or remove channels.

Step 1: Remove the four black Phillips-head machine screws that secure the back
panel of the instrument to the case. These screws are located on the rear of
the case, one at each of the four corners.

Step 2: Remove the cable shield connection screw to allow the installation or

remove of channels per “Input or Output Channel Installation Procedure” on
page 42.

Remove of case from entire circuit Step 1: Remove the two Phillips-head screws that secure the front panel.

board assembly

Step 2: Remove the front panel and disconnect its two connecting cables.

Step 3: Remove the four black Phillips-head machine screws that secure the back
panel of the instrument to the case. These screws are located on the rear of
the case, one at each of the four corners. Do not remove the cable shield
connection screw in the center.

Step 4: The circuit boards will slide out of the rear of the case as a unit.

4.3.8 Internal Arrangement  The figure below shows the names and locations of the printed circuit boards.

Front Panel/Display Board
Assembly

Microprocessor
Board

Power Supply
Board

=
=
—
=

/

— =

-
—
=

o

SensoBus Backplane
Board Up to 4 Input or Output

Channel boards

(1 shown) /°

Rear Panel

Figure 4-3: Internal Arrangement of SC1000 and SC2000

Below is a description of each printed circuit board.

+ The SensoBus Backplane Board serves as the connection between all
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boards in the instrument.

» The Front Panel/Display Board Assembly contains the display and all front panel
controls.

e The Power Supply Board contains the +15V, -15V and +5V power supplies.

+  The Microprocessor Board contains the microprocessor, ROM software storage
chip, and the System connector.

*  The Hardware Input/Output Channel Boards plug into the remaining four slots
of the SensoBus Backplane Board.

4.3.9 Cleaning Turn off the instrument and unplug all connectors. Use a soft cloth or tissue and a
mild cleaner. Do not use liquid or aerosol cleaners. Do not allow any cleaner inside
the instrument.

4.3.10 Vehicle Power Model SC1000 and SC2000 instruments are available with a vehicle power option for
Option operation with batteries and linear DC power supplies. See “Specifications” on
page 26 voltage and power requirements.

NOTICE
Due to the momentary startup inrush current of the instrument’s power supply,
the use of switching power supplies with the SC are not recommended.

4.3.11 Fuse The power-line fuses of AC-powered instruments are located within the instrument's
Replacement power entry module on the rear panel. Use two 2A, 250V fast-blow fuses (p/n 029-
3026-00).
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4.4 Model SC2001

4.4.1 Differences Model SC2001 instruments are SC2000 instruments housed in a portable case.

4.4.2 External Arrangement  The external arrangement of the AC powered SC2001 is given below

S|9pow sissoy) I v

N 7
i B | }
11.57
[29.2em]

N /N

|l 4325" [337em]— |  jew——9.2" [23.3cm]— -
16 CHARACTER, DUAL-LINE
VACUUM FLUORESCENT DISPLAY
~
/ o o [¢] \
©PWR ENRY| | o= e = J/’/1 2N oNE
Q.
25-PIN SYSTEM
CONNECTOR - ~ CONCﬁEEcLTEoSNHE(L:%EW
° [ PR n } :
[28.0cm L x 6.3cm W x 21.6cm D]
\\ o) o) o j/
FRONT PANFI | AYOUT
Figure 4-4: External Arrangement of AC powered Model SC2001
4.4.3 Front Panel The pinout for the 25-pin System connector is provided later in this chapter. The

pinouts for the individual channels are located in the chapter for that channel.

4.4.4 Case Removal

A\ WARNING

Disconnect the power cord and all cables from the instrument before attempt-
ing to remove the case.

Failure to comply with these instructions could result in death or serious
injury.

Step 1: Remove the 10 Phillips-head machine screws that secure the front panel
to the case.
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Step 2: Pull the front panel assembly out of the case.
Step 3: Proceed with Model SC2000 “Case Removal” on page 28.

4.4.5 Internal Arrangement  See the Model SC2000 “Internal Arrangement” on page 29.

4.4.6 Cleaning Turn off the instrument and unplug all connectors. Use a soft cloth or tissue and a
mild cleaner. Do not use liquid or aerosol cleaners. Do not allow any cleaner
inside the instrument.

4.4.7 Vehicle Power Option ~ The Model SC2001 is available with a vehicle power option for operation with bat-
teries and linear DC power supplies. See “Specifications” on page 26 voltage and
power requirements..

NOTICE
Due to the momentary startup inrush current of the instrument’s power supply,
the use of switching power supplies with the SC are not recommended.

4.4.8 Fuse Replacement The power-line fuses of AC-powered instruments are located within the instru-
ment's power entry module on the rear panel. Use two 2A, 250V fast-blow fuses
(p/n 029-3026-00).
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4.5 Model SC3004

4.5.1 External Arrangement

—_— -
9.125”
8.875"
|:J - w
- N— 1
2X .125’]
O SENSOTEC o O
\:_ vo ous B 3.5"
20 O L8 i
0 0w 2X, 1.75
* -4 O O L-8
. o o
4X, .250
177 —4X, .875
18.125™
19*
®, ,® o sk ®
CABLE SHIELD CONNECTION SCREWS DO NOT REMOVE
FAN MOUNTING SCREWS

4.5.2 Rear Panel

4.5.3 Panel Mounting

4.5.4 Bench Mounting

(QTY. 4)

Figure 4-5: External Arrangement of Model SC3004

The pinout for the 25-pin System connector is provided later in this chapter. The
pinouts for the individual channels are located in the chapter for that channel.

The panel space necessary conforms to the EIA 19” rack-mount standard. Panel
mounting ears are attached to the instrument.

Panel mounting ears are attached to the instrument, and may be removed if they
are not needed.
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4.5.5 Case Removal

A\ WARNING

Disconnect the power cord and all cables from the instrument before attempt-
ing to remove the case.

Failure to comply with these instructions could result in death or serious

injury.

CAUTION
Use a #0 Phillips screwdriver on the black screws to avoid damaging them.
Failure to comply with these instructions may result in product damage.

Step 1: Remove the four, silver rack-mounting ears from the left and right sides.
Step 2: Remove one Phillips screw from the top of the case.

Step 3: Remove two Phillips screws from the bottom of the black case cover.
Step 4: Remove the black case cover from the instrument.

Step 5: Remove eight Phillips screws from the rear panel, including the two cable
shield connection screws. NOTE: Do not remove the four screws which
secure the cooling fan to the rear panel.

Step 6: Remove the rear panel.
4.5.6 Rear Panel The pinout for the 25-pin System connector is provided later in this chapter.

4.5.7 Internal Arrangement  User installable printed circuit boards will slide out of the rear of the case once the
case and rear panel have been removed as described above.

4.5.8 Cleaning Turn off the instrument and unplug all connectors. Use a soft cloth or tissue and a
mild cleaner. Do not use liquid or aerosol cleaners. Do not allow any cleaner
inside the instrument.

4.5.9 Fuse Replacement The power-line fuses are located within the instrument's power entry module on
the rear panel. Use two 2A, 250V fast-blow fuses (p/n 029-3026-00).
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Chapter 5
System Connector

5.1 Introduction

The 25-pin D-subminiature System connector is used for the following:

+  Communication by RS-232 or RS-485. RS-232 DCE standard designations
have been maintained.

Digital Function Inputs, such as for resetting tare, peak and latched limits
*  Open-collector digital Limit Outputs for limits 1 through 4 (not available on
Model SC1000).
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5.2 System Connector Pinout

Table 5-2: System Connector

Pin Name Function Input/Output | Reference Pin
1 N/C No Connection N/A
2 RS-232 IN RS-232 Data In Input 7
3 | RS-232 OUT RS-232 Data Out Output 7
4 CTS RS-232 Clear to Send (connected to pin 5) N/A N/A
5 RTS RS-232 Request to Send (connected to pin 4) N/A N/A
6 DSR RS-232 Data Set Ready Output 7
7 GND RS-232/RS-485 reference Reference -
8 DCD RS-232 Data Carrier Detect (not connected) N/A N/A
9 FUNC 2 Function Input #2:.Clear Peak/Valley & Limits Input 19
10 FUNC 1 Function Input #1: Tare Off for all channels Input 19
11 FUNC 0 Function Input #0 Input 19
12 RS-485 TB RS-485 Transmit B Output 7
13 RS-485 TA RS-485 Transmit A Output 7
14 L1 Limit 1 Output (Open Collector) Output 19
15 L2 Limit 2 Output (Open Collector) Output 19
16 L3 Limit 3 Output (Open Collector) Output 19
17 L4 Limit 4 Output (Open Collector) Output 19
18 N/C No Connection N/A
19 DGND DGND (Digital Ground) Reference
20 DTR RS-232 Data Terminal Ready (not connected) N/A N/C
21 FUNC 3 Function Input #3: Tare On for all channels Input 19
22 RI RS-232 Ring Indicator (pulled up to 5V) Output
23 N/C No Connection N/A N/C
24 RS-485 RB RS-485 Receive B Input 7
25 RS-485 RA RS-485 Receive A input 7
The Limit Output pins and Function Input pins are electrically isolated from the rest of
the instrument.
The RS-232 and RS-485 communications pins are electrically isolated from the rest of
the instrument.
The RS-232 and RS-485 interfaces are exclusive; an instrument cannot have both.
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|
5.3 Function Input Pins

5.3.1 Overview To use a Function Input pin (9, 10, 11 or 21), connect it to the DGND (pin 19) momen-

tarily. This can be accomplished by a push button switch, relay contact closure, or
PLC output.

Usually, the Function Input pins perform the default actions described in the “System
Connector Pinout” on page 36. However, a SensoCode program running on a Mathe-
matics Virtual Channel may replace these default actions. Consult the Customer
Information Sheet included with your instrument for details.

5.3.2 Example For example, assume that you wish to use Function Input #3 to tare all channels in the
instrument simultaneously. Connect a push-button switch as shown below.

PUSH—BUTTON
SYSTEM CONNECTOR SWITCH

S

DESIGNATION PIN
FUNCTION INPUT 3 21 . O O—
DIGITAL GROUND 19 .

Figure 5-1: Function Input Example
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5.4 Limit Output Pins

5.4.1 Overview An open-collector output is a transistor logic output that can be used to control DC
loads, drive opto-isolators or relays, or interface directly to logic circuitry. They act very
much like switches: low resistance when turned on and high resistance when turned
off. You can use them as you would a dry relay contact, with the following restrictions:

* The voltage applied must be DC

*  The polarity of the DC voltage must be observed
* Maximum voltage: 50VDC

*  Maximum power: 2.0W

When Limits 1, 2, 3, or 4 are activated, the corresponding open-collector Limit Output
pin on the System connector will be connected to the DGND (Digital Ground) pin.
However, a SensoCode program running on a Mathematics Virtual Channel may over-
ride this behavior. Consult the Customer Information Sheet included with your instru-
ment for details.

5.4.2 Example For example, assume that a remote indicator is to be lighted when Limit 1 is activated.
An external 24 VDC power supply connects to the indicator.

When Limit 1 is deactivated, there is high resistance between the Limit 1 Output pin
and the DGND (Digital Ground) pin; little current flows in the circuit and the light is off.
When Limit 1 is activated, there is low resistance between the Limit 1 Output pin and
the DGND (Digital Ground) pin; the light turns on.

The resistor limits the current flowing in the circuit when the light is lighted to 48 mA.
According to Ohm’s Law:

~
Il
I

24V
5009

Lights or other indicators have voltage, current, and/or power ratings that must be
observed in order to avoid damaging them.

48mA =

INDICATOR LIGHT

24 VDC
POWER SUPPLY
500 OHM
DESIGNATION PIN RESISTOR (+)
LIMIT 1 OUTPUT 14
DIGITAL GROUND 19 . (=)

Figure 5-2: Open-Collector Output Example
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Chapter 6
System Menu

6.1 Overview

The System menu allows you to examine and change settings that affect the
chassis of the SC instrument. You can view the internal software revision and the
instrument’s configuration (i.e. what types of cards are installed in each channel).

Detailed instructions on operating the SC instrument in the SETUP Menu mode
can be found in “SETUP Menu mode” on page 23. A diagram of all menus is
located in the “Setup Menu Reference” on page 157.

6.2 Menu ltems

6.2.1 SOFTWARE REUISION
Menu ltem

6.2.2 CONFIGURATION Sub-
Menu

6.2.3 DIAGHOSTICS Sub-
Menu

OUTPUT ns PIM nh Menu ltems

IMPUT TEST Menu ltem

SCANM TIME Menu ltem

This displays the software part number and revision that is resident in the Micro-
processor Board of the SC instrument.

When selected, a sub-menu is displayed which lists all available channels in an
SC Series instrument. By pressing [ENTER] when a channel number is dis-
played, the card type installed in that channel is shown. If a card is not installed in

that channel, the message ““ " is shown. Press [ENTER] again to
return to the sub-menu listing of all channels.

This sub-menu allows exercising and monitoring of the System connector’s output
and input pins.

These menus items are used to select an output pin to turn “on” (connected to pin
19) or “off” (disconnected from pin 19). The output pins are updated immediately.

When this item is selected, the status of all four digital inputs are continuously
scanned and displayed. A “0” means that an input is not connected to pin 19 (not
asserted), and a “1” means that it is connected (asserted). Press any button to
exit this operation.

When selected, this menu item displays the time, in seconds, that it last took for
the chassis to service all of the channels. In the RUN mode, the chassis reads
each channel’s track, peak and valley value sequentially. After each channel has
been serviced, the limits are processed.

The value displayed is obtained from the last execution of the RUN mode prior to
entering the SETUP menu mode. If you enter the SETUP mode immediately after
power up, the display will read “i
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6.2.4 THSTALL CHAMMEL This menu item will add an Input, Output or Virtual channel as the next highest chan-
Menu ltem nel number in the system.

NOTICE

Installing a channel will cause it to use the “default” or “empty” configuration
information for that channel. All other channels are unaffected.

Any calibration data, SensoCode mathematics programs, display setup,
or other information for that channel will be erased to default values.

Input or Output Channel Before installing an Input or Output card, make certain that you know the “card type”
Installation Procedure (a two-digit hexadecimal number) of the card you wish to install.
CAUTION

Use Electrostatic Discharge (ESD) precautions when unpacking and handling
circuit boards.
Failure to comply with these instructions may result in product damage.

Use the following procedure to install an Input or Output card:

1) When the instrument is in the RUN mode, use the [ENTER] button to change
which channel the display is monitoring. Note the highest channel number that is
presently installed. The new circuit card for the new channel will be installed as
the next channel number.

2) Examine the circuit card to be installed and orient it as shown below. On it you
will find the address jumper block.

SensoBus connector

- Y

JAN /!

7
\ 12-pin rear panel connector address jumpers

Figure 6-1: Address Jumper Block Location

3) Change both address jumpers to match the next available channel in the
instrument according to the chart below. Do not skip any channel numbers.

01 02 03 04 05 07 08 09 12

-
(e}
-
N
-
w
-
D
-
(&}

o o BN
ElEln o
"G

Figure 6-2: Address Jumper Settings
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Virtual Channel Installation

Procedure

Input Channels, Output Channels and Virtual Channels (such as Mathematics
Channels and Split Display Channels) all require an unique address.

4) Turn the instrument off and remove the power cord from the power source.

5) Find the “Case Removal” in Chapter 4 “Chassis Models” on page 25 that
matches the particular chassis model. Follow the directions and remove the
rear panel.

6) Locate an unused 42-pin SensoBus connector on the SensoBus mother
board and make certain that all of its pins are not bent out of shape. It does
not matter into which slot you install the card as the addressing is imple-
mented with the address jumpers. However, it is most convenient to match
the card’s address with the channel numbers silk-screened on the rear panel.

7) Install the card into an unused 42-pin SensoBus connector on the Senso-
Bus mother board. Make certain the card is fully seated.

8) Replace the rear panel.

9) Re-connect the power cord to the power source. Turn the instrument on.

10) Enter the SETUP menu mode, then select “: 1 => Ik ?
The instrument will then present a menu of card types available for mstalla-
tion.

11) Use the [UP] and [DOWN] buttons to select the card type of the card you
wish to install After you select the card type to be installed, you are asked

*”. To cancel this o eratlon select “NO” or press the [EXIT] but-
If YES” is selected, " is displayed and the installation will com-
mence.

12) If the installation was successful, “iiiHE” will be displayed. If the installation
failed, you will see one of the following messages:

iLL.”: There are no unused channels available in the instrument.

! - LL”: The Output Relay card type you selected to install does not
match the next available set of Limits. For example, the Limit 09-12 card type
will not install unless the Limit 05-08 card type has been installed.

L:x:". The instrument could not communicate with the card’s
EEPROM memory. This is usually caused by the address jumpers being set
incorrectly or if the card is not physically inside the chassis.

Use the following procedure to install a Virtual Channel:

1) Enter the SETUP menu mode, then select *
The instrument will then present a menu of card types available for mstalla-
tion.

2) Select the card type of the card you wish to install. After you select the
card type to be installed, you are asked “ARE -?". To cancel this opera-
tion, select “NO” or press the [EXIT] button. If “YES” is selected, * -

is displayed an the installation will commence.

3) If the installation was successful, “TiHE” will be displayed. If the installation
failed, you will see one of the following messages:

LL”: There is no more memory available for Virtual channels.

JLL": There are no unused channels available in the instrument.

After installing a Mathematics Virtual channel, you must re-load the SensoCode
program into the channel with a computer running the “SensoCom Instrument Util-
ity Software”. See “Mathematics Virtual Channel” on page 143 for more informa-
tion.
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6.2.5 DELETE CHAHMEL

Menu ltem

6.2.6 DEFALLT CHAHHEL

Menu ltem

page 44
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This menu item will delete the last channel in the instrument. Before deletion occurs
the number of the channel to be deleted is displayed and you are asked “ARE %1l
To cancel this operation, select “NO” or press the [EXIT] button. If “YES” is selected
the last channel in the system will be deleted.

Ih' o

After a hardware channel has been deleted, you can safely physically remove it from
the chassis. See “Case Removal” on page 28 for SC1000 and SC2000 instruments.
See “Case Removal” on page 34 for SC3004 instruments.

NOTICE

Re-installing a deleted channel will erase all of its configuration information!

This menu item will reset all settings for the channel you select to thelr factory default
values. Before the channel settings are reset, you are asked “fkE Y0l SURE?”. To cancel
this operation, press the [EXIT] button. If “YES” is selected, the channel s settings will
be reset.

NOTICE
Defaulting a channel is an operation that cannot be undone. All calibration
information and other settings will be erased.
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Chapter 7
Serial Communications

7.1 Overview

The SC Series instruments are designed to communicate with a remote computer
system or terminal for the purpose of transferring data values from the instrument
to the remote system. The remote computer or terminal also can control many of
the functions performed by the instrument.

This chapter is a brief introduction to serial communications with SC Series instru-
ments. A separate instruction manual is available to assist with the hookup and
wiring for data communications as well as provide detailed information of all the
available commands. Ask for manual 008-0610-00, “SC Series Communications
Guide” or download it from http://www.honeywell.com/sensotec.

7.2 Wiring

The System connector on the instrument’s rear panel is used, among other things,
for serial communications. See “System Connector” on page 35 for wiring infor-
mation.

All of the serial communications pins on the 25-pin System connector have 500V
of electrical isolation from all other pins and connectors on the instrument. Addi-
tionally, all serial communications pins are protected against electrostatic dis-
charge (ESD).
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7.3 Communications Protocol

7.3.1RS-232vs. RS-485  SC Series instruments are available with either of two communications protocols, RS-
232 or RS-485. Only one of these can be installed at a time at the factory.

* RS-232 provides for only one receiver and transmitter per loop, and a loop length
of no more than 50 feet.

+ RS-485 allows up to 32 devices per loop, and a loop length of no more than 4000
feet. All devices receive messages in parallel on the line, the so-called “multi-
drop” system. To avoid garbled transmissions, only one device should respond to
a particular message. Therefore, every device on the loop must have a unique
address.

If you have an instrument with more than one channel, transmission must be

addressed to the appropriate channel within the instrument.

7.3.2 Parameters All SC instruments use no parity, 8 data bits, and 1 stop bits (“N,8,1") for serial com-
munications. Baud rates available are 300, 600, 1200, 2400, 4800, 9600, 19200
and 38400. As shipped from the factory, all instruments are set at 9600 baud. The
baud rate can be selected though the front panel.
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7.4 Serial Com Menu

7.4.1 Overview

7.4.2 INTEFFACE Menu
ltem

7.4.3 AOORESS Menu
ltem

7.4.4BAUD RATE Menu
ltem

7.4.5 AUTO LIME-FEED
Menu ltem

7.4.6 TRAMSMIT TEST
Menu ltem

7.4.7 LEAUE MEMU Menu
ltem

The Serial Com menu allows you to examine and change the settings for serial com-
munications as well as test the communications link.

Detailed instructions on operating the SC instrument in the SETUP Menu mode can
be found in “SETUP Menu mode” on page 23. A diagram of all menus is located in
“Setup Menu Reference” on page 157.

This menu item indicates which serial communications interface is installed in the
instrument: “® ” 5"

This allows you to examine and change the two-character address that the instrument
will respond to. The default address of “00” (ASCII codes decimal 30, decimal 30).

This allows you to examine and change the baud rate that the instrument uses for
serial communications. The default baud rate is 9600.

This allows you to examine the setting (on/off) of the auto line-feed function. When
set to “on”, a line-feed character (ASCII code decimal 10) is transmitted just before the
carriage return (ASCIl code decimal 13) that signifies the end of the instrument’s
response.

If the instrument is connected to a dumb terminal or printer, inserting a line feed before
the carriage return will make each message sent by the instrument appear on a sepa-
rate line and thus be easier to read.

The default setting is “on”.

When this menu item is selected, the instrument immediately transmits the message
where “nn” is the two-character address of the instrument. Then the
message ‘i HT” is shown on the display. This helps detect wiring or other prob-
lems with serial communications from the instrument to the computer or PLC.

When the menu item is displayed, press [ENTER] to leave this menu. Press [EXIT] to
return to the RUN mode.
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Chapter 8
Display Menu

8.1 Overview

The Display menu allows you to examine and change settings that affect the oper-
ation of the display of the SC instrument. You can change which channel is dis-
played when the instrument is powered-up and what information is shown on the
lower line of SC1000, SC2000 and SC2001 instruments.

Detailed instructions on operating the SC instrument in the SETUP Menu mode
can be found in “SETUP Menu mode” on page 23. A diagram of all menus is
located in the “Setup Menu Reference” on page 157.

8.2 Menu ltems for Models SC1000, SC2000, SC2001

8.2.1 UFFER CHAMMEL Menu
ltem

8.2.2 LOWER CHAMMEL Menu
ltem

8.2.3 LOWER HODE Menu
ltem

8.2.4 DISFLAY DISAELE
Menu ltem

These instruments have a dual-line display which consists of an upper line and a
lower line.

Specifies the channel that is displayed on the upper line when the instrument is
powered-up.

To change whether the channel’s track, peak or valley data value is displayed on
power-up, use the channel’s "’ menu item.

Specifies the channel that is displayed on the lower line when the *
menu item is set to ’

To change whether the channel’s track, peak or valley data value is displayed on
power-up, use the channel’s | ->F

“E” menu item.

Determines what is displayed on the lower line. The choices are:

" means that nothing is displayed.
ii-f4” means that the status of Limit 1, Limit 2, Limit 3, and Limit 4 are
displayed as described in “Indicator Lights” on page 21
AHHEL” means that the channel specified with the “LOWER CHAH
is displayed.

Determines if the display is enabled or not. In some applications, the display is
not used in order to reduce power consumption; the instrument is then completely
controlled with the Serial Communications interface. The choices are:
*  “0FF” means that the display operates normally.

“H” means that the display is blanked after the instrument is powered up.
Pressing any button on the front panel will temporarily re-enable the display
until the instrument is reset.

8.3 Menu ltems for Model SC3004

8.3.1 POWER-OM CHAMMEL
Menu ltem

To change whether the channel’

Specifies the channel that is selected when the instrument is powered up.

track, peak or valley data value is displayed on

power-up, use the channel’s ’menu item.
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|
Chapter 9

Limits

9.1 Understanding Limits, Set Points and Return Points

Limits are signal levels at which some action (such as a light to come on or go out,
or a switch to close) is desired to take place. The point at which this action takes
place is the SET POINT. The RETURN POINT is the point at which the action that
took place at the SET POINT returns to its original state.

If the SET POINT and RETURN POINT are identical and the signal level is
changing slowly near these points, “chatter” may result and the limit rapidly ener-
gizes and de-energizes. To keep this from happening, we can specify the SET
POINT at which the action would occur as well as the RETURN POINT where we
want the action to cease. If the amount of “dead band” between these two values
is more than the expected noise, the desired action will take place only once. The
SET POINT and the RETURN POINT should always be separated to insure that
small amounts of noise on the signal will not become a problem.

A good general rule for SET POINT and RETURN POINT values is that they
should be separated by at least one percent of the full-scale value.
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9.2 Limit Operation

9.2.1 Actions When When Limits 1, 2, 3, or 4 are activated, the following actions occur:

Activated +  The front panel light for the limit will illuminate.
* The corresponding open-collector Limit Output pin on the System connector will
be connected to the DGND (Digital Ground) pin.
+ If a Relay Output channel is installed, the relay for the limit will activate.

A Relay Output channel can be installed for Limits 5, 6, 7, and 8. When these limits
are activated, the following actions occur:

» If the display is monitoring the channel of this Relay Output channel, the display
will indicate the status of these limits.

*  On a Model SC3004, the front panel light for the limit will illuminate.

* The relay for the limit on this Relay Output channel will activate.

A Relay Output channel can be installed for Limits 9, 10, 11 and 12. When these limits
are activated, the following actions occur:

» If the Relay Output channel is displayed, the display will indicate the status of
these limits.
* The relay for the limit on this Relay Output channel will activate.

A Relay Output channel can be installed for Limits 13, 14, 15 and 16. When these lim-
its are activated, the following actions occur:

« If the Relay Output channel is displayed, the display will indicate the status of
these limits.
* The relay for the limit on this Relay Output channel will activate.

9.2.2 Scan Time The “scan time” or update rate of the limits depends on how many channels are
installed in the instrument. To determine the scan time of the limits for your particular
instrument, see “=CHH TIME Menu ltem” on page 41.
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9.3 Limit Menus

9.3.1 Overview

9.3.2 LIMIT. EMAELE Menu
ltem

9.3.3 LIMIT. SETPOINT
Menu ltem

9.3.4 LIMIT. RETURH FMT
Menu ltem

9.3.5 LIMIT. EHERSIZE
Menu ltem

There are four, eight, twelve or sixteen Limit menus depending on how many
Relay Output channels are installed in the instrument. These menus determine
the operation of the each of the limits.

If no Relay Output channels are installed, there are four Limit menus which control
the operation of the open-collector Limit Outputs on the System connector.

Detailed instructions on operating the instrument in the SETUP Menu mode can
be found in “SETUP Menu mode” on page 23. A diagram of all menus is located
in “Setup Menu Reference” on page 157.

This enables or disables the operation of this limit. The two options for this menu

item are “iH” and “IFF”.

This is the numeric value in engineering units for the signal level that activates the
limit.

This is the numeric value at which the limit deactivates. In general, this number
should differ from the set point values by at least 1% of full scale.

Carefully consider what value should be entered for the RETURN POINT. If the
signal is expected to approach the SET POINT from a lower value, the RETURN
POINT value should be less (algebraically) than the SET POINT. If the signal is
expected to approach the SET POINT from a higher level, the RETURN POINT
should be higher (algebraically) than the SET POINT.

This specifies when to activate the limit relative to the set point and return point.

The options for this menu item are:

o “SIBHAL » SETRDIMT” means the limit will activate when the signal is higher than

the set point.

SIGHAL < SETPOINT” means the limit will activate when the signal is lower than
the set point.
IE” means the limit will activate when the signal is in between the
set point and the return point.

I0E” means the limit will activate when the signal is not in between
the set point and the return point.

The figures below further illustrate the differences between these settings.

[k R T LI
° e 1 R

T
M b 11 [ RN

SC Series Instruction Manual page 55

Download from Www.Somanuals.com. All Manuals Search And Download.

sHwry I 6



A

Set Point

Return Point

Signal Level

>

Time
Deactivated Activated Deactivated

Limit Status
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Figure 9-3: Limit Operation when L 11
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9.3.6 LIMIT. LATCHIMG
Menu ltem

9.3.7 LIMIT. CHAMHEL
Menu ltem

9.3.8 LIMIT. SOURCE
Menu ltem

9.3.9LEAUE MEMLU Menu
ltem

Set Point
Return Point

Signal Level

>

Time
Limit Status Deactivated Activated

Figure 9-4: Limit Operation when LI#IT

This specifies whether to latch the activated limit so that only manually clearing the
limit will deactivate it. A latched limit can be manually cleared by pressing the
[CLEAR] button, sending the “F8” serial communications command, or by using the
Function Input #2 (Clear Peak/Valley & Limits pin on the System Connector. See
“Function Input Pins” on page 37.

The options for this menu item are:

+ ‘" means that once a signal activates the limit, the limit will remain activated until
it is reset.

« “IFF” means that the limit will deactivate immediately when the signal crosses the
return point.

This specifies the channel that is monitored by this limit.

This designates the data source of the channel monitored by this limit. Each channel
has three data sources: the live tracking value (TRACK), its highest value (PEAK),
and its lowest value (VALLEY).

The options for this menu item are:

” means the live tracking value of the channel.

means the highest value of the channel since the peak/valley detector was
last cleared.

means the lowest value of the channel since the peak/valley detector was
last cleared.

[ i K0

13"
.

When the menu item is displayed, press [ENTER] to leave this menu. Press [EXIT] to
return to the RUN mode.
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Chapter 10
Strain-Gage Input Channel

10.1 Features

FP2000 Transducers

The Strain-Gage Input channel provides a DC excitation voltage to and accepts
millivolt signals from strain-gage transducers. These millivolt signals are digitized,
converted into engineering units, and placed into the track, peak and valley data
values of the channel. Setup and calibration of the channel can be made manu-
ally through the SETUP mode or automatically if the transducers are equipped
with Signature Calibration. See “What is Signature Calibration?” on page 14.

The analog-to-digital converter input circuit is ratiometric to the excitation voltage,
features adjustable digital, low-pass filtering, 12- to 18-bit resolution (depending
on the filter setting) and has several different mV/V input ranges. These many
input ranges allow £50,000 count resolution (at the slowest filter setting) across a
wide variety of mV/V input ranges.

Three methods of calibrating the Strain-Gage Input channel to the transducer are
available: known-load calibration, shunt calibration and mV/V calibration. The
benefits of each are discussed in “CHLIERATION TYFE Menu Item” on page 67.

Two rear panel control inputs can be field-configured for such functions as remote
tare, disabling peak/valley detection and clearing the peak/valley values. A volt-
age or current digital-to-analog output is also provided.

Many diagnostic functions are performed automatically to insure correct wiring
and operation of the transducer.

The Strain-Gage Input channel has its own internal shunt resistor for use in Shunt
Calibration. It is not compatible with FP2000 mV/V output transducers that are
equipped with “Buffered Shunt Calibration”. If you wish to use Shunt Calibration
with an FP2000 transducer, use an FP2000 with Buffered Shunt cal and amplified
output (e.g. 5 VDC, 10 VDC or 4-20mA) connected to an SC's High-Level Input
channel.
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10.2 Wiring

Connect the transducer to a Strain-Gage Input channel by wiring it to the 12-pin con-
nector of that channel. The Customer Information Sheet that shipped with the instru-
ment describes which cards are installed in each channel. The pin-out for this
connector is shown on the following table.

Table 4-3: Strain-Gage Input Channel Pin Connections

Pin Label Function Reference Pin

1 (top) +EXC (+)Excitation 10

2 +SEN (+)Sense 10

3 -SEN (-)Sense 10

4 -EXC (-)Excitation 10

5 +SIG (+)Signal 10

6 -SIG (-)Signal 10

7 +0OUT Analog Output 8

8 -OuUT Analog Return -

9 +MEM (+)Signature 10

10 -MEM (-)Signature / Digital Ground -

1" AUX1 Auxiliary Function 1 10
(connect to pin 10 to activate)

12 AUX2 Auxiliary Function 2 10
(bottom) (connect to pin 10 to activate)

The Analog Output and Analog Return pins are electrically isolated from all other pins
on the instrument.

The maximum recommended cable length to a Signature Module is 100 feet [30m].

NOTICE

If you are not using remote sensing of excitation, jumper (+)Sense to (+)Excita-
tion and (-)Sense to (-)Excitation. If nothing is connected to (+)Sense and (-
)Sense, the instrument will enter the ERROR mode with error code 46.

TRANSDUCER CABLE INSTRUMENT CONNECTIONS

(+)EXCITATION I\ I\ DESIGNATION PIN
|

(+)EXCITATION

S 1
S (+)SENSE 2
e (-)SENSE 3
s (=)EXCITATION 4
S (+)SIGNAL 5
g (—)SIGNAL 6
(+)ANALOG OUTPUT 7
(+)ouTPUT ¢ =) (=)ANALGG OUTPUT 8
s (+)SIGNATURE 9
S (~)SIGNATURE /DGND 10
S AUX1 11
S AUX2 12
NOTE KEYED CONNECTOR
(—)EXCITATION
(-)ouTPuT
l—— CABLE SHIELD CONNECTION SCREW
SIGNATURE (+)SIGNATURE | (CONNECT TO CABLE SHIELD)
MODULE
(OPTION 53e) (=)SIGNATURE U

Figure 10-1: Unamplified Transducer Connection to Strain-Gage Input Channel
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10.3 Calibration Procedure

If you are not familiar with operating the instrument in the SETUP menu mode,
see “SETUP Menu mode” on page 23. A listing of all menu items is given in
“Setup Menu Reference” on page 157.

Step 1: Wire the transducer to the channel’s connector.
See “Wiring” on page 60 for details.

Step 2: Enter the CALIERATI
There are three methods that can be used to calibrate the transducer to the
Input Ch nel. Each has advantages and disadvantages as described in
“CHLI H = Menu ltem” on page 67. It is important to know your
appllcatlon in order to select the appropriate calibration type.

Step 3: Enter the
If your transducer has Signature Calibration, you don’t need to enter these
values as they are entered automatically.

If your transducer was ordered and shipped along with the instrument, you
don’t need to enter these values as they have been entered at the factory.
Otherwise, consult the Certificate of Calibration for the transducer when
entering information in the © 1 sub-menu.

TURE

Step 4: Perform the calibration.
Otherwise, use the - menu item to start the calibration process. You
will be prompted to apply loads to the transducer as required.
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10.4 Specifications

page 62

TRANSDUCER INPUT

Transducer type
Excitation Voltage

Transducer full-scale output

Amplifier Gain Selection
Calibration Type

Differential Input Voltage
A/D Converter
Low-pass filter

full-bridge, strain gage
50r 10 VDC,
short circuit protected with sensing

5t0 11.0 mV/V @ 5V excitation
5t05.5mV/V@ 10 V excitation

automatic

shunt, mV/V or
2-, 3- or 5- point known load

+/- 55mV (max.)
24-bit Sigma-Delta
digital, 24-tap FIR

Resolution and Frequency Response see ‘t -=FlM=E Menu Item” on
page 63
INSTRUMENT-ONLY ACCURACY
(Sense wires used;Frequency Response setting<=16Hz;
Linearity, repeatability & hysteresis)
mV/V Calibration +0.1% F.S.
Known -Load Calibration +0.01% F.S.
AUXILLIARY INPUTS
Quantity 2
Type momentary contact closure

Response Time
Field-Selectable Functions

ANALOG OUTPUT

<5ms

tare on, tare off,
peak/valley clear, peak/valley hold,
track hold

Output voltage range

Output current range (optional current
output channels)

Source

Isolation

Resolution
Frequency Response

008-0608-00

5, £5, 10 or 10 VDC (field selectable)
4-20 mA

any channel’s track, peak or valley value
500V
13 bits

same as input when driven by the same
channel’s tracking data
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10.5 Channel Menu

10.5.1 OFERATION
Sub-Menu

AUTO-ZERD Menu ltem

FREE. RESPOMSE Menu ltem

Each Strain-Gage Input channel is configured and calibrated via its channel
menu. Detailed instructions on operating the instrument in the SETUP Menu
mode can be found in “SETUP Menu mode” on page 23. A diagram of all menus
is located in “Setup Menu Reference” on page 157.

This menu controls the operation of this channel when the instrument is in the
RUN mode.

This enables or disables the channel’s automatic zeroing function. The auto-zero
function can be beneficial by removing the effect of slight temperature shifts in the
transducer’s output. The two options for this menu item are “i1” and “0FF”.

When enabled, the channel will reset its tracking value to zero when the tracking
value has never been more positive than +10 or more negative than -10 display
counts for any 10 second period.

For example, assume that the LIZFLAY. DECFT menu item is set to @@, &
mal points). If the tracking value never leaves the range of - to
any 10 second period, then tracking value will reset to &ag, @& automatically.

(two deci-
i@ for

NOTICE
To compensate for the transducer’s initial warm-up shift, the auto-zero function
operates every 2 seconds during the first 60 seconds of RUN mode operation.

This sets the frequency response, step response, and resolution of the channel
according to the table below. The tracking value, peak/valley detector values and
analog output on this channel are all affected. The default value of @i, HERTZ
suitable for most applications.

Resolution (counts) (not

Frequency Step Response including min. 10% overrange/

Response (ms) (typical) underrange capability)
40 150000
440 +50000
110 +25000
55 +20000
28 +10000
16 +5000
8 +5000
3 +2000
2 +2000
2 +2000
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POWER-OH SOURCE Menu ltem This menu selects which value is displayed by the channel when first entering the
RUN mode.

The choices are:

” means the live tracking value of the channel.
means the highest value of the channel.
¥” means the lowest value of the channel.
2" means the live tracking value and the highest value of the channel.
(OnI avallable on Model SC3004).
" means the live tracking value and the lowest value of the channel.
(Only avallable on Model SC3004).
LLEY” means the highest and lowest values of the channel.
(Only avallable on Model SC3004).
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10.5.2 DISPLAY SETUP
Sub-Menu

DISPLAY., DIGITS Menu ltem

DISPLAY. DECPT Menu ltem

DISFLAY. COUNT-BY Menu ltem

DISFLAY. UMITS Menu ltem

DISPLAY. AUERAGE Menu ltem

This menu controls how data values are displayed by the channel and transmitted
via serial communications.

Selects the number of digits displayed by the channel. The choices are:
its (£99999).

fhm T IHITE
M G Ll bl

ir” displays both positive and negative numbers with five full dig-

1AR” displays positive numbers with six full digits (999999) and

negative numbers with five full digits (-99999).

" displays positive number with seven full digits (9999999)
and negative numbers with six digits (-999999).

This menu item may be automatically updated by a transducer’s Signature Mod-

ule.

e TR T
b oL LML

Selects the decimal point location on the channel’s display and serial communica-
tions output. Use the [UP] and [DOWN] buttons to move the decimal point to the
right and left.

This menu item may be automatically updated by a transducer’s Signature Mod-
ule.

Determines by what value the display increments or decrements. This will make
the display less sensitive to a noisy signal. The choices are:

This menu item may be automatically updated by a transducer’s Signature Mod-
ule.

Specifies the four character label that is displayed to the right of the channel’s val-
ues.

NOTICE
This menu item doesn’t change the mathematlcal scallng of the channel s val-

ues; that can be changed by altering the “
menu item and then performing a re-calibration.

[l

When a character position is flashing press the [UP] or [DOWN] button to change
the character. Press [ENTER] to advance to the next character.

This menu item may be automatically updated by a transducer’s Signature Mod-
ule.

Controls the speed with which the channel’s display values will update. Display
averaging does not affect the channel’s analog output or its peak/valley detectlon

which will proceed at the speed selected by the "IFERATION -> F RESFOHEE” menu
item. The choices are:
* ‘08" means that the display will update four times each second. The channel’s

values will be averaged for 1/4 second, then displayed.
« “IFF” means that the channel’s display will update as quickly as possible.
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10.5.3 All¥n FUMCTION The # 4 menu items determine what happens when the

Menu ltems Auxiliary Funct|on pins (labeled as “AUX1” and “AUX2”") on the channel’s connector
are activated. These pins are “activated” when they are connected to the (-)Signature
(labeled as “-MEM”) pin. The choices are:

means that activating the pin does nothing.

means that the tracking, peak and valley values will not be updated.

" means that the peak and valley values will not be updated.

" means that the peak and valley values are reset.

” activates the channel’s Tare function (resets it to zero).

F” deactivates the channel’s Tare function.

As the Auxiliary Function pins are not isolated, it is recommended that a push-button

switch or relay is used to connect these pins to the (-)Signature pin.
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10.5.4 CALIBRATION TYPE
Menu ltem

advantages and disadvantages as described in the table below.

Table 4-4: Comparison of Calibration Types

This chooses the type of calibration technique to be used. There are three meth-
ods that can be used to calibrate the transducer to the Input Channel. Each has

2-, 3-, or 5-
Shunt mV/V point
Calibration Calibration KnownLoad
Calibration
RECOMMENDED...
...for most applications no yes no
...when frequently swapping yes yes no
transducers
...when best possible accuracy no no yes
required
PROS and CONS
Relative accuracy good better best
Requires actual, calibrated loads no no yes
to be applied
Automatically calibrates with Sig- yes yes no
nature Calibration transducers
Max. distance of transducer from 15’ [6m] 50’ [15m] 300’ [100m]
instrument w/out sense wires
Max. distance of transducer from 15 [5m] 100’ [30m] 300’ [100m]
instrument with sense wires
CALIBRATION TECHNIQUE
Zero-scale point from... applied load applied load applied load
Full-scale point from... transducer internal refer-  applied load

output when
shuntresistor
applied
datastoredin
Signature

Module (if
available)

Linearity correction from...

ence

data storedin
Signature
Module (if
available)

2-point: none
3- or 5-point:
applied load

It is important to know your application in order to select the appropriate cali-

bration type.

mV/V (“millivolt-per-volt”) Calibration is recommended for most

applications because it doesn’t require known loads and it allows easy swapping

of transducers equipped with Signature Calibration.

accuracy is required, Known-Load Calibration is recommended.

The choices for this menu item are:

G,

the load entered in the *

SC Series Instruction Manual
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a known, precision resistor into the transducer circuit, which causes a predictable
apparent signal. The instrument then takes a reading and adjusts itself using the
E” register.

” means Millivolt-per-Volt Calibration. First, you are prompted to
apply the load entered in the “ " register. Next, the instrument takes
a reading from an accurate, internal mV/V reference. The instrument then uses
the °

¥ and £” values in mathematical calculations to
scale |ts tracking values.
L.” means 2-Point Known Load Calibration. You are prompted to
apply the loads to the transducer that were entered in the 2" and
2" registers. This technique assumes that the transducer is linear,
so the usual loads used are zero scale and full scale.
“iL” means 3-Point Known Load Calibration. You are prompted to
apply the Ioads to the transducer that were entered in the % 13" and
" and 3" registers. This techmque can be used to
compensate for the non-linearity in the transducer. The usual loads used are zero
scale half scale and full scale, but you are not restricted to these loads.
“T L.” means 5-Point Known Load Calibration. You are prompted to
apply the loads to the transducer that were entered in the % 1757,
45" and “ reglsters This
technlque can be used to compensate for the non-linearity in the transducer. The
usual loads used are zero scale, one-quarter scale, half scale, three-quarters
scale and full scale, but you are not restricted to these loads.
The selection of the calibration type affects what menu items appear in the

sub-menu.
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10.5.5 CALIBRATION DATA
Sub-Menu

EXCITATION Menu ltem

FULL SCALE MU-) Menu ltem

FULL SCALE UALLE Menu ltem

ZER0 SCALE UALLE Menu ltem

SHUMT CAL YALUE Menu ltem

This enters the values that will be used by the instrument when it calibrates itself
to the transducer. The menu items that are displayed will change according to
what the ! TYFE is set for.

This sets the excitation voltage used to power up the transducer. The choice are:
" means 5 volts DC excitation.

>" means 10 volts DC excitation.
This menu item may be automatically updated by a transducer’s Signature Mod-

ule.

Lk

The transducer output when its full-scale load is applied to it, in milliVolts-per-Volt.
This menu item is used by the instrument to set the gain of its amplifier circuit, and
(when the € TYFE is set to mV/V Calibration) to calibrate the instrument.
This value is normally found on the transducer’s Certificate of Calibration issued
by its manufacturer.

This menu item may be automatically updated by a transducer’s Signature Mod-
ule. 1t is available for all calibration types.

The transducer’s full-scale output in engineering units.

This menu item may be automatically updated by a transducer’s Signature Mod-
ule. ltis available only with the Shunt Calibration and mV/V Calibration types.

The transducer’s zero-scale output in engineering units, which is usually zero.

This menu item may be automatically updated by a transducer’s Signature Mod-
ule. It is available only with the Shunt Calibration and mV/V Calibration types.

The shunt calibration value must be calculated by using information found on the
transducer’s Certificate of Calibration and the following formula:

Shunt-Calibration Output

SHUNT CAL VALUE =
Full-Scale Output

x Full-Scale Capacity

The terms have the following meanings:

»  Shunt-Calibration Output. The transducer’s output under shunt calibration
conditions in mV/V. Sometimes called “Shunt Cal. Factor”.

*  Full-Scale Output: The transducer’s full-scale output in mV/V. Sometimes
called “Calibration Factor”.

*  Full-Scale Capacity: The transducer’s desired full-scale reading in engineer-
ing units (PSI, Ibs, Kg, etc.). You may wish to convert the engineering units of
this value. For example, if the transducer full scale is 3000PSIG and you wish
the channel to read in bar, you must convert 3000PSIG into 206.84 bar.

This menu item may be automatically updated by a transducer’s Signature Mod-

ule.

The shunt resistor’s ohmic value used to generate the Shunt-Calibration Output is
given on the transducer’s Certificate of Calibration. Normally, the instrument has
a shunt calibration resistor of 59000 (59K) ohms installed. If your transducer and
instrument were purchased at the same time from Sensotec, the correct shunt
resistor has been installed.

This menu item is only available with the Shunt Calibration type.
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SHUNT CALIBRATION RESISTOR
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Figure 10-2: Shunt Calibration Resistor Location

To verify proper transducer operation, you can apply the shunt resistor to the trans-
ducer while the instrument is in the RUN mode. Press and hold the [ENTER] button
for three seconds; this will apply the shunt resistor and display the reading.

KHOWN POINT x<4 Menu ltems  This enters the engineering units for the known-load calibration points. These points
must match the actual loads that you will apply to the mstrument during calibration.
The number of calibrations points depends on the L+

When using the 2-Point Known Load Calibration type, the following menu items are
available:

: point 1 of 2, usually 0% of the transducer’s full-scale capacity.
#*: point 2 of 2, usually 100% of the transducer’s full-scale capacity.

When using the 3-Point Known Load Calibration type, the following menu items are
available:

: point 1 of 3, usually 0% of the transducer’s full-scale capacity.
" point 2 of 3, usually 50% of the transducer’s full-scale capacity.
37 point 3 of 3, usually 100% of the transducer’s full-scale capacity.

When using the 5-Point Known Load Calibration type, the following menu items are
available:

5" point 1 of 5, usually 0% of the transducer’s full-scale capacity.

: point 2 of 5, usually 25% of the transducer’s full-scale capacity.

: point 3 of 5, usually 50% of the transducer’s full-scale capacity.

: point 4 of 5, usually 75% of the transducer’s full-scale capacity.

: point 5 of 5, usually 100% of the transducer’s full-scale capacity.

NOTICE

To insure both correct operation of the transducer and application of the load,
the instrument expects the voltage applied at each known-load point to be
increasing. For example, the load applied at Known-Load Point 2/2 must
cause the transducer to produce a more positive voltage than at Known-Load
Point 1/2.

These menu items are only available with the Known-Load Calibration types.

page 70  008-0608-00

Download from Www.Somanuals.com. All Manuals Search And Download.



10.5.6 CALIBRATE Menu
ltem

* The display will read i

This menu item performs a calibration according to what was entered in the CALI-
FE and CALIER TH menu items.

NOTICE

Before performing a callbratlon the transducer must be connected to the
instrument, the CAL M TYFE “

Menu Item” on page 67) and thes
Sub-Menu” on page 69).

1TH must be entered (see “

NOTICE
For maximum accuracy, allow at least twenty minutes of warm-up with the exci-
tation voltage applied to the transducer before calibration.

ATION TYFE is Shunt Calibration...

If the CALI

* The display will read D0IHE SHUHT CHL, and prompt you to AF
00000 and UNIT are previously entered as ZERD SCALE E and i
UHITS. When you have applied this load to the transducer, press [ENTER]

* The display will then read rEING and calibration will take place. Upon com-
pletion, the display will indicate [iHE and the instrument will return to the RUN
mode.

If the CALIERATION TYFE is mV/V Calibration...

* The display will read & ., and prompt you to
00000 and UNIT are previously entered as

(where

and

r%). When you have applied this load to the transducer, press [ENTER].

. The display will then read and calibration will take place. Upon com-
pletion, the display will indicate and the instrument will return to the RUN
mode.

If the

* The display will read Gk ZFOINT CAL, and prompt you to
(where 00000 and UNIT are prevrously entered as i

%). When you have applied this load to the transducer, press [ENTER].

. The display will read ! , theni T (where 01000 and UNIT are
previously entered as '=). When you have
applied this load to the transducer, press [ENTER].

*  Upon completion, the display will indicate and the instrument will return to
the RUN mode.

is 2-Point Known Load Calibration...

If the CA
* The display will read 0l

*E is 3-Point Known Load Calibration...

FOINT CAL, and prompt you to
(where 00000 and UNIT are prevrously entered as EHILH | |
UHITE). When you have applied this load to the transducer press [ENTER]

*  The display will read & T (where 00500 and UNIT are
previously entered as HIWH FOIN UHITS). When you have
applied this load to the transducer press [ENTER]

T (where 01000 and UNIT are

UHITS). When you have

previously entered as kH
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applied this load to the transducer, press [ENTER].
* Upon completion, the display will indicat and the instrument will return to the
RUN mode.

If the A

* The display will read i and prompt you to
00000 and UNIT are previously entered as and ).
When you have applied this load to the transducer press [ENTER].

* The display will read ! , then i UHIT (where 00250 and UNIT are pre-
viously entered as and r%). When you have applied this
load to the transducer, press [ENTER]

* The display will read ! M, then i
viously entered as and
load to the transducer, press [ENTER].

* The display will rea : then ;
viously entered as ki INT 473 and DISFL
load to the transducer, press [ENTER].

* The display will rea , then i
viously entered as ki 5<% and DISFL

FE is 5-Point Known Load Calibration...

.

T (where 00500 and UNIT are pre-
r%). When you have applied this

T (where 00750 and UNIT are pre-
r%). When you have applied this

T (where 01000 and UNIT are pre-
r%). When you have applied this

load to the transducer press [ENTER]

. Tz, =t If you press [ENTER], the display will
indicate iiHE and the mstrument WI|| return to the RUN mode. If you use the [UP]
button and [ENTER] to select kit ¥EZ, you may now apply the same
loads again but in reverse order. This will allow the instrument to measure and
partially eliminate any hysteresis that may be present in the transducer. After the
loads have been applied again, the display will indicate ! and the instrument
will return to the RUN mode.

page 72  008-0608-00

Download from Www.Somanuals.com. All Manuals Search And Download.



10.5.7 OAC SETUF Sub-Menu

DAC. CHAMMEL Menu ltem

DAC. SOURCE Menu ltem

DAC. ZERO-SCALE Menu ltem

DAC. FULL-SCALE Menu ltem

This sub-menu contains four items that control the Digital-to-Analog Converter
(DAC) output of the channel.

This chooses which channel will drive the DAC output. Normally, the DAC located
on a particular channel will be driven by that channel, but that need not be the
case. For example, if several channels were assigned to load cells on a weighing
platform, the sum of all channels could (mathematically) drive one channel's DAC
output.

If the DAC is set-up to be driven by its own channel’s tracking value, the Analog
Output will have the frequency response specified by the channel’s
menu item. Otherwise, the Analog Output will operate more slowly.

This designates the data source of the channel monitored by the analog output.
The options for this menu item are:

” means the live tracking value of the channel.

means the highest value of the channel since the peak/valley detector
was last cleared.

«  “JALLEY” means the lowest value of the channel since the peak/valley detector
was last cleared.

If the DAC is set-up to be driven by its own channel’s tracking value, the Analog

Output will have the frequency response specified by the channel’s FEEiL RE

menu item. Otherwise, the Analog Output will operate more slowly.

This specifies what value, in engineering units, corresponds to zero output on the
Analog Output.

“Zero output” might be 0 Volts, 2.5 Volts, 5 Volts, 4 mA or 12 mA depending on if
the channel has a voltage or current output and how it is configured. See “Analog
Output Configuration” on page 76 the for details.

If the menu item is set to “ON” and the menu item is
set to this channel, this menu item may be automatically updated by a trans-
ducer’s Signature Module. If the LR TUF menu item is “OFF”, a trans-
ducer’s Signature Module will not change thls menu item.

Specifies what value, in engineering units, corresponds to full output on the Ana-
log Output.

“Full output” might be 5 Volts, 10 Volts or 20 mA depending on if the channel has
a voltage or current output and how it is configured. See “Analog Output Configu-
ration” on page 76 for details.

If the LFD -TUF menu item is set to “ON” and the OAC EL menu item is
set to this channel this menu |tem may be automahcally updated by a trans-
ducer’s Signature Module. If the LF F menu item is “OFF”, a trans-
ducer’s Signature Module will not change this menu item.
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10.5.8 SIGHATURE
MODULE Sub-Menu

UPDATE SIG. MOO? Menu ltem Updates the information stored in the transducer’s Signature Module with any new
settings that is entered into the instrument with the SETUP menus. The settings that
will be updated are:

Note that changes made to the instruments display setup (such as decimal point and
count-by settings) are not updated into the Signature Module.

Updating enters these new settings from the instrument into the Signature Module. If
you do not update the Signature Module, connect a different transducer to the instru-
ment and then re-connect the original transducer again, the instrument will revert to
the settings that are stored inside the Signature Module.

The options for this menu item are:

. 1

will not update the Signature Module.
" will display b

)

i, update the Signature Module, then display DiHE.

DEFAULT 5IG. MOD? Menu ltem  This menu item will overwrite any user settings in the Signature Module with the origi-
nal default settings. The Signature Module always maintains a copy of the original
default settings that were created at the factory.

The options for this menu item are:

will not restore original default settings.
” will display WrkING update the Signature Module, with the original factory set-
tings, then display

UPDATE DAC SETUP Menu ltem  This menu item determines whether or not the and - Ana-
log Output settings are overwritten with information from a Signature Module when a
new transducer is detected by the instrument.

The options for this menu item are:

«  “Ez” will allow a newly detected Signature Module to update the Analog Output
settings.
« 40" will not allow automatic updating of the Analog Output settings.

page 74  008-0608-00

Download from Www.Somanuals.com. All Manuals Search And Download.



10.5.9 DIAGHOSTICS
Sub-Menu

DAC FULL SCALE Menu ltem

DAC ZERD SCALE Menu ltem

UERSION INFO Menu ltem

DISPLAY ADC Menu ltem

LINEARIZATION Menu ltem

DISABLE CHAMMEL Menu ltem

When this menu item is selected, the Analog Output of the channel is forced to its
full-scale output, then is displayed. This is useful when calibrating or
trimming the readout connected to the Analog Output.

When this menu item is selected, the Analog Output of the channel is forced to its
zero-scale output, then @if 1 is displayed. This is useful when calibrating or
trimming the readout connected to the Analog Output.

This menu item displays the part number and revision level of the firmware used
by this channels microprocessor.

The options for this menu item are:

«  “OFF” will allow the [VALUE] button to cycle through “Tk” (tracking value), “H1”
(peak value) and “Li1” (valley value). This is the recommended option.

« I will allow the “Al” (percentage of the Analog-to-Digital converter’s full-
scale digitizing capability) display source to be available along with “T” (track-
ing value), ‘HI” (peak value) and “Li” (valley value) when the [VALUE] button
is pressed on the front panel.

The Analog-to-Digital converter counts are displayed as a percentage from

-100.00% to 100.00%.

This can be used to verify that the transducer’s output does not exceed the input
range of the instrument. If the Analog-to-Digital converter readings display more
than +/-10% when there is no load on the transducer, the transducer has a high
zero offset.

The options for this menu item are:

«  “IH” will allow linearization data obtained from either the Signature Module or a
3-Point or 5-Point Known Load Calibration to affect a channel’s scaled values.
This is the recommended option.

« “0FF” will not allow linearization data to effect the channel’s scaled values.
This is useful when diagnosing problems in a calibration procedure.

The options for this menu item are:

* ‘04" will bypass the INITIALIZE and RUN modes of the channel. The track,
peak and valley values of the channel are forced to 0. This option is helpful
when a channel is installed but not being used. ERROR 46, which will nor-
mally occur when the (+)Sense and (-)Sense wires are not connected prop-
erly, will be surpressed.

*  “OFF” will allow normal operation of the channel.
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10.6 Analog Output Configuration

10.6.1 Identifying the A Strain-Gage Input channel is available with one of two types of digital-to-analog
Output Type (DAC) outputs: voltage or current. You can determine which type of output a
channel has by one of three ways:

+  Consulting the instrument’s Customer Informat|on Sheet

«  Examining the SYSTEN HEHU -> COH CHAHHEL nn TYFE menu item where
nn is the number of the channel. If the channel s type is &1 Elithas a
voltage output. If the channel’s type is STRAIH & I, it has a current output.

« Examining the channel’s circuit board as shown in the figure below.

10.6.2 Channel Menu ltems  The Analog Output can be driven by any channel’s track, peak or valley value.

See the “Channel Menu” section earlier in this chapter for a complete listing of
SETUP menu items available on the [ sub-menu.

10.6.3 Output Selection Jumpers located on the channel’s circuit board determine what outputs are gener-
ated when the value selected to drive the Analog Output (from the [ L and
menu items) equals the [ and
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THIS PART INSTALLED oN  JUMPER J30 JUMPER J31

BOARDS EQUIPPED WITH
CURRENT OUTPUT.

Figure 10-3: Digital-to-Analog Output Jumper Locations

SCALE DAC. FULL SCALE J30 J31
Output Output jumper  jumper

DAL,

CHANNELS WITH VOLTAGE OUPUT

0-5Vv 2.5 Volts 5 Volts open closed
5V 0 Volts 5 Volts open open
0-10v 5 Volts 10 Volts closed closed
+10V 0 Volts 10 Volts closed open

CHANNELS WITH CURRENT OUTPUT
4-20mA 4 mA 20 mA open open
4-20mA 12 mA 20 mA open closed
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10.7 Troubleshooting

10.7.1 Error Messages

10.7.2 Common Problems
and Solutions

Erratic Display

+OVLD or -OVLD on Display

Analog Output Incorrect

“OFPLY BEBEE" on Power-up

Auxiliary Function Pins Not
Operating

See “Error Messages” on page 151 for information relating to error messages.

Check electrical connections for continuity and the transducer’s wiring code from
its Certificate of Calibration.

Make sure that the load on the transducer is constant.

Check millivolt input to the (+)Signal (“+SIG”) and (-)Signal (“-SIG”) pins with a
voltmeter.

Indicates that the voltage across the (+)Signal (“+SI1G”) and (-)Signal (“-SI1G”) pins
is overranging or underranging the amplifier circuit. Make certain all wires are
connected properly.

If you remove all load from the transducer and you still see this message, the
(+)Excitation (“+EXC”) or (-)Excitation (“-EXC”) pins may be shorted to the (+)Sig-
nal (“+SIG”) or (-)Signal (“-SIG”) pins.

If you remove all load from the transducer and you get a numeric reading, the
transducer may have a high zero offset. Use the channel’'s SETUP menu and set
5>l A0C to “ON”; in the RUN mode this will allow the [VALUE] but-
ton to dlsplay raw A/D readings as a percentage of its full-scale. If the raw A/D
readings display more than +/-10% when there is no load on the transducer, the
transducer has a high zero offset.

Make certain of the type of Analog Output (voltage or current) that the channel is
equipped with; see “Identlfylng the Output Type on page 76.

05 ALE menu items to
force the Analog Output to a known output. Then adjust your readout device,
panel meter, PLC or data acquisition system to match.

Check the output selection jumpers; see “Output Selection” on page 76.

The channel has detected that the transducer connected to the instrument is dif-
ferent than the one the channel was last calibrated with. Because the ©: O
TYFE is set to either Shunt Calibration or mV/V Calibration, the instrument is
prompting you to apply zero load in order to auto-calibrate to this new transducer.

Do one of the following, depending on the situation:

* Re-connect the original transducer to the channel and re-start the instrument.

* Press [ENTER] to re-calibrate the channel to this new transducer using Shunt
or mV/V Calibration and accept the presently applied load as “0”. (In situa-
tions where one can’t apply “0” load to an absolute pressure transducer or a
load cell with a pre-load, you can change the !

menu item from “0” to a load that can be applied. For example 14 7
PSIA or the known pre-load on the load cell.

* Usethe menu item to perform a Known-Load Calibration with this
new transducer.

Make sure that the
rectly; if they are set t

or 4 SETUP menu items are set cor-
then they will not operate.

The Auxiliary Function (“AUX1” and “AUX2") pins must be connected to pin 10,
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not pin 8, to activate them.

Sensitivity to EMI/RFI To obtain maximum immunity to electromagnetic or radio frequency interference,
make certain that the shields of the transducer cables are connected to the “cable
shield connection screw” on the rear panel of the instrument. See “Unamplified
Transducer Connection to Strain-Gage Input Channel” on page 60, “External
Arrangement of AC powered SC1000 and SC2000” on page 27 and “External
Arrangement of Model SC3004” on page 33.

Shunt Calibration Feature not To activate the channel’s shunt calibration function while the instrument is in RUN
Operating Mode, see “Shunt Calibration Check” on page 21. This serves as a quick check of
the shunt cal feature.
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Chapter 11
AC/AC-LVDT Input Channel

11.1 Features

The AC/AC-LVDT Input channel provides an AC excitation voltage to and accepts
AC signals from LVDT (Linear Variable Differential Transformer) transducers.
These signals are digitized, converted into engineering units, and placed into the
track, peak and valley data values of the channel. Setup and calibration of the
channel are made manually through the SETUP mode.

The analog-to-digital converter features adjustable digital, low-pass filtering, 12- to
18-bit resolution (depending on the filter setting) and has several different input
ranges. These many input ranges allow 25,000 count resolution (at the slowest
filter setting) for a wide variety of LVDT outputs.

The AC/AC-LVDT Input channel is calibrated to the transducer by using known-
displacement calibration.

Two rear panel control inputs can be field-configured for such functions as remote
tare, disabling peak/valley detection and clearing the peak/valley values. A stan-
dard voltage or optional current digital-to-analog output is also provided.

NOTICE
To use a DC/DC LVDT with an SC instrument, use a High-Level Input channel

instead of an AC/AC-LVDT Input channel.
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1
11.2 Wiring

Connect your transducer to an AC/AC-LVDT Input channel by wiring it to the 12-pin
connector of that channel. The Customer Information Sheet that shipped with the
instrument describes which cards are installed in each channel. The pin-out for this
connector is shown on the following table.

Table 5-5: AC/AC-LVDT Input Channel Pin Connections

Pin Label Function Reference Pin
1 (top) +EXC (+)Excitation 10
2 N/C No connection
3 N/C No connection
4 -EXC (-)Excitation 10
5 +SIG (+)Signal 10
6 -SIG (-)Signal 10
7 +0OUT Analog Output 8
8 -OuUT Analog Return -
9 N/C No connection
10 DGND Digital Ground -
1" AUX1 Auxiliary Function 1 10
(connect to pin 10 to activate)
12 AUX2 Auxiliary Function 2 10
(bottom) (connect to pin 10 to activate)

The Analog Output and Analog Return pins are electrically isolated from all other pins
on the instrument.

AC—-AC LVDT TRANSDUCER CABLE INSTRUMENT CONNECTIONS

(+)SUPPLY I\ [\ DESIGNATION PFIN

(+)EXCITATION
N/C

N/C

(~)EXCITATION
(+)SIGNAL
(=)SIGNAL
(+)ANALOG OUTPUT
(~)ANALQG OUTPUT
N

(+)0OUTPUT

N/C

OZOXOZOTOTOXROTOR T Y
2 O0ONOU RGN

N =0

OUTPUT RETURN

NOTE KEYED CONNECTOR

CABLE SHIELD CONNECTION SCREW
(CONNECT TO CABLE SHIELD)

Figure 11-1: Connection of Four- or Five-wire AC/AC-LVDT

g | W ) W

SUPPLY RETURN
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11.3 Calibration Procedure

If you are not familiar with operating the instrument in the SETUP menu mode,
see “SETUP Menu mode” on page 23. A listing of all menu items is given in
“Setup Menu Reference” on page 157.

Step 1: Wire the transducer to the channel’s connector.
See “Wiring” on page 80 for details.

Step 2: Enter the CALIERATI
You must have the capability to apply either two, three, or five known dis-
placements to the transducer. The CALIERATION TYFE menu item allows you to
specify how many known displacements will be applied during calibration.

Step 3: Enter the
Consult the Certificate of Calibration for the transducer when entering infor-
mation in the sub-menu.

TURE

Step 4: Determine the LVDT’s electrical null point, then physically mount it.
The electrical null is the armature position that produces the least electrical
output. Once this point has been determined, the transducer is physically
clamped into position. See “Electrical Null and Transducer Mounting” on
page 93.

Step 5: Perform the calibration.
Using the CALIERATE menu item starts the calibration process. You will be
prompted to apply displacements to the transducer as required.

SC Series Instruction Manual page 81

Download from Www.Somanuals.com. All Manuals Search And Download.

[euuny) ynduj 1AAT-DV/IV I Ll



11.4 Specifications

page 82

TRANSDUCER INPUT

Transducer type
Excitation Voltage

Transducer full-scale output
Amplifier Gain Selection
Calibration Type

A/D Converter

Low-pass filter

full-bridge, AC/AC-LVDT

3 VRMS @ 5kHz,
short circuit protected

.1to0 15 VRMS @ 3 VRMS excitation
automatic
2-, 3- or 5- point known displacement
24-bit Sigma-Delta
digital, 24-tap FIR

Resolution see page 83
Frequency Response see page 83
AUXILLIARY INPUTS
Quantity 2
Type momentary contact closure

Response Time
Field-Selectable Functions

ANALOG OUTPUT

<5ms

tare on, tare off,
peak/valley clear, peak/valley hold,
track hold

Voltage range (voltage output
channels)

Current range (current output
channels)

Source

Isolation

Resolution
Frequency Response

008-0608-00

5, %5, 10 or 10 VDC
4-20 mA

any channel’s track, peak or valley value
500V
13 bits

same as input if driven by the same chan-
nel’s tracking data
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11.5 Channel Menu

11.5.1 OPERATION
Sub-Menu

AUTO-ZERD Menu ltem

FREE. RESPONSE Menu ltem

Each AC/AC-LVDT Input channel is configured and calibrated via its channel
menu. Detailed instructions on operating the instrument in the SETUP Menu
mode can be found in “SETUP Menu mode” on page 23. A diagram of all menus
is located in “Setup Menu Reference” on page 157.

This menu controls the operation of this channel when the instrument is in the
RUN mode.

This enables or disables the channel's automatic zeroing function. When
enabled, the channel will reset its tracking value to zero when the tracking value is
less than 10 display counts for a period of 10 seconds. This removes the effect of
slight temperature shifts in the transducer’s output.

NOTICE
To compensate for the transducer’s initial warm-up shift, the auto-zero function
operates every 2 seconds during the first 60 seconds of RUN mode operation.

The two options for this menu item are “ON” and “OFF”.

This sets the frequency response, step response, and resolution of the channel
according to the table below. The tracking value, peak/valley detector values and
analog output on this channel are all affected. The default value of iz 2
suitable for most applications.

Resolution (counts) (not

Frequency  Step Response including minimum 10%

Response (ms) (typical) overrange/underrange capability)
40 +25000
440 +25000
110 +15000
55 +10000
28 +10000
16 +5000
8 +5000
3 +2000
2 +2000
2 +2000

NOTICE

Your particular LVDT may have a lower frequency response than the AC-AC
LVDT Input channel.
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POWER-OH SOURCE Menu ltem This menu selects which value is displayed by the channel when first entering the
RUN mode.

The choices are:

” means the live tracking value of the channel.
means the highest value of the channel.
means the lowest value of the channel.
i 2" means the live tracking value and the highest value of the channel.
(Only avallable on Model SC3004).
UALLEY” means the live tracking value and the lowest value of the channel.
(Only avallable on Model SC3004).
/" means the highest and lowest values of the channel.
(Only avallable on Model SC3004).
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11.5.2 DISPLAY SETUP
Sub-Menu

DISPLAY. DIGITS Menu ltem

DISPLAY. DECPT Menu ltem

DISFLAY. COUMT-BY Menu ltem

DISPLAY. UMITS Menu ltem

DISPLAY. RUERAGE Menu ltem

11.5.3AUxKn FUMCTION Menu
ltems

This menu controls how data values are displayed by the channel and transmitted
via serial communications.

Selects the number of digits displayed by the channel. The choices are:

9

1r” displays both positive and negative numbers with five full dig-

2" displays positive numbers with six full digits (999999) and
negat|ve numbers with five full digits (-99999).

7 [ * displays positive number with seven full digits (9999999)
and negative numbers with six digits (-999999).

Selects the decimal point location on the channel’s display and serial communica-
tions output. Use the [UP] and [DOWN] buttons to move the decimal point to the
right and left.

Determines by what value the display increments or decrements. This will make
the display less sensitive to a noisy signal. The choices are:

Specifies the four character label that is displayed to the right of the channel’s val-
ues.

NOTICE

This menu item doesn’t change the mathematical scallng of the channel s val-
ues; that can be changed by altering the “CAL W DATF { POINT ®e4”
menu items and then performing a re- callbratlon.

When a character position is flashing press the [UP] or [DOWN] button to change
the character. Press [ENTER] to advance to the next character.

Controls the speed with which the channel’s display values will update. Display
averaging does not affect the channel’s analog output or its peak/valley detection,
which will proceed at the speed selected by the
item. The choices are:

* “IH” means that the display will update four times each second. The channel’s
values will be averaged for 1/4 second, then displayed.

« “IFF” means that the channel’s display will update as quickly as possible.

The ALl FURETION and AlkZ FURCTION menu items determine what happens when the

Auxiliary Function pins (labeled as “AUX1” and “AUX2") on the channel's connec-
tor are activated. These pins are “activated” when they are connected to the
DGND pin. The choices are:

means that activating the pin does nothing.
" means that the tracking, peak and valley values will not be
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updated.

means that the peak and valley values will not be updated.

” means that the peak and valley values are reset.

activates the channel’s Tare function (resets it to zero).

" deactivates the channel’s Tare function.

As the Auxiliary Function pins are not isolated, it is recommended that a push-button
switch or relay is used to connect these pins to the DGND pin.
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11.5.4 CALIBRATION TYPE
Menu ltem

The choices for this menu item are:

I.” means 2-Point Known Displacement Calibration. You are
prompted to appIy the displacements to the transducer that were entered in

12 k. ;2" registers. This technique assumes
that the transducer is I|near throughout the entire stroke, so the usual dis-
pIacements used are zero scale and full scale.

I.” means 3-Point Known Displacement Calibration. You are
prompted to appIy the d|splacements to the transducer that were entered in

173 i ] k. <3 registers. This
technrque can be used to compensate for the drfferent sensitivities that an
LVDT may have on each side of its electrical null. The usual displacements
used are zero scale, half scale and full scale, but you are not restricted to
these displacements.

A" means 5-Point Known Displacement Calibration. You are
prompted to appIy the d|splacements to the transducer that were entered in

] 5" and
iT 373 regrsters This technique can be used to compensate for the

non-linearity in the transducer as well as the different sensitivities on each
side of its electrical null. The usual displacements used are zero scale, one-
quarter scale, half scale, three-quarters scale and full scale, but you are not
restricted to these displacements.

The select|on of the calibration type affects what menu items appear in the CALI-

sub-menu.
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11.5.5 CALIBRATION This sub-menu enters the values that will be used by the instrument when it calibrates
OATA Sub-Menu itself to the transducer. The menu items that are displayed will change according to
what the ! TYFE is set for.

FULL SCALE VRMS Menu ltem The transducer output when its full-scale displacement is applied to it, in Volts RMS
(root-mean-squared) assuming 3 VRMS excitation. This menu item is used by the
instrument to set gain of its amplifier circuit. This value is normally found on the trans-
ducer’s Certificate of Calibration issued by its manufacturer.

KHOWN POINT x-4 Menu ltems  This enters the engineering units for the known-displacement calibration points.
These points must match the actually displacements that you will apply to the trans-

ducer during calibration. The number of calibrations points depends on the ©.

-

When using the 2-Point Known Displacement Calibration type, the following menu
items are available:

2”: point 1 of 2, usually 0% of the transducer’s full-scale capacity.
:": point 2 of 2, usually 100% of the transducer’s full-scale capacity.

When using the 3-Point Known Displacement Calibration type, the following menu
items are available:

: point 1 of 3, usually 0% of the transducer’s full-scale capacity.
: point 2 of 3, usually 50% of the transducer’s full-scale capacity.
: point 3 of 3, usually 100% of the transducer’s full-scale capacity.

When using the 5-Point Known Displacement Calibration type, the following menu
items are available:

%" point 1 of 5, usually 0% of the transducer’s full-scale capacity.

: point 2 of 5, usually 25% of the transducer’s full-scale capacity.

: point 3 of 5, usually 50% of the transducer’s full-scale capacity.

: point 4 of 5, usually 75% of the transducer’s full-scale capacity.

: point 5 of 5, usually 100% of the transducer’s full-scale capacity.

NOTICE

To insure both correct operation of the transducer and application of the dis-
placement, the instrument expects the voltage applied at each known-displace-
ment point to be increasing. For example, the displacement applied at Known-
Displacement Point 2/2 must cause the transducer to produce a more positive
voltage than at Known-Displacement Point 1/2. You may need to swap the
(+)Signal and (-)Signal wires on the 12-pin channel connector to accomplish
this.
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11.5.6 CALIBRATE Menu
ltem

This menu item performs a calibration according to what was entered in the CALI-
FE and CALIER TH menu items.

NOTICE

Before performing a calibration,
the transducer must be connected to the mstrument the CAL
be selected (see i -
TIOH DATA must be entered (see

i Sub-Menu” on page 88). |

NOTICE
For maximum accuracy, allow at least twenty minutes of warm-up with the exci-
tation voltage applied to the transducer before calibration.

If the CALI

* The display will read DIz INT 4L, and prompt you to #
(where 00000 and UNIT are previously entered as }*
LHITE). When you have applied this displacement to the transducer, press
[ENTER].

« The display will read ! T (where 01000 and UNIT are
previously entered as kHL . UHITZ). When you have

applied this dlsplacement to the transducer press [ENTER]

't is 2-Point Known Displacement Calibration...

the RUN mode.

If the &A

* The display will read § and prompt you to
(where 00000 and UNIT are previously entered as

't is 3-Point Known Displacement Calibration.

n
r%). When you have applied this displacement to the transducer, press
[ENTER]

* The display will rea where 00500 and UNIT are
previously entered as 2% and DIsk I%). When you have
applied this dlsplacement to the transducer press [ENTER]

* The display will rea where 01000 and UNIT are
previously entered as ! '%). When you have
applied this displacement to the transducer press [ENTER].

*  Upon completion, the display will indicate and the instrument will return to
the RUN mode.

If the A

* The display will read 0iilHE SFOINT CAL, and prompt you to FFF
(where 00000 and UNIT are prevrously entered as EHl;

%). When you have applied this displacement to the transducer, press
[ENTER].

* The display will rea where 00250 and UNIT are
previously entered as ki . UHITZ). When you have
applied this dlsplacement to the transducer press [ENTER].

* The display will read i HiE, then A MIT (where 00500 and UNIT are

't is 5-Point Known Displacement Calibration...
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* The display will read !

* The display will read !

* Upon completion, the display will indicate !

% and
press [ENTER].

previously entered as
this displacement to the transducer,
then:

viously entered a and
displacement to the transducer, press [ENTER]
, then T(
viously entered a and
displacement to the transducer, press [ENTER].

)

RUN mode.
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11.5.7 0AC SETUF Sub-Menu

DAC. CHAMMEL Menu ltem

DAC. SOURCE Menu ltem

DAC. ZERO-SCALE Menu ltem

DAC. FULL-3CALE Menu ltem

This sub-menu contains four items that control the Digital-to-Analog (DAC) output
of the channel.

This chooses which channel will drive the DAC output. Normally, the DAC located
on a particular channel will be driven by that channel, but that need not be the
case. For example, if several channels were assigned to various transducers in a
system, the sum of all channels could (mathematically) drive one channel’'s DAC
output.

If the DAC is set-up to be driven by its own channel’s tracking value, the Analog
Output will have the frequency response specified by the channel’s
menu item. Otherwise, the Analog Output will operate more slowly.

This designates the data source of the channel monitored by the analog output.
Each channel has three data sources: the live tracking value (TRACK), its highest
value (PEAK), and its lowest value (VALLEY).

The options for this menu item are:

” means the live tracking value of the channel.

FERE” means the highest value of the channel since the peak/valley detector

was Iast cleared.

«  “JALLEY” means the lowest value of the channel since the peak/valley detector
was last cleared.

If the DAC is set-up to be driven by its own channel’s tracking value, the Analog

Output will have the frequency response specified by the channel’s FEEiL RE

menu item. Otherwise, the Analog Output will operate more slowly.

This specifies what value, in engineering units, corresponds to zero output on the
Analog Output.

“Zero output” might be 0 Volts, 2.5 Volts, 5 Volts, 4 mA or 12 mA depending on if
the channel has a voltage or current output and how it is configured. See “Analog
Output Configuration” on page 94 for details.

This specifies what value, in engineering units, corresponds to full output on the
Analog Output.

“Full output” might be 5 Volts, 10 Volts or 20 mA depending on if the channel has
a voltage or current output and how it is configured. See “Analog Output Configu-
ration” on page 94 for details.
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11.5.8 DIAGHOSTICS
Sub-Menu

DAC FULL SCALE Menu ltem When this menu item is selected, the Analog Output of the channel is forced to its full-
scale output, then is displayed. This is useful when calibrating or trimming
the readout connected to the Analog Output.

DAC ZERD SCALE Menu ltem When this menu item is selected, the Analog Output of the channel is forced to its
zero-scale output, then ! is displayed. This is useful when calibrating or trim-
ming the readout connected to the Analog Output.

UERSION IWFO Menu ltem This menu item displays the part number and revision level of the firmware used by
this channels microprocessor.

DISFLAY AOC Menu ltem The options for this menu item are:
«  “IOFF” will allow the [VALUE] button to cycle through “T” (tracking value), “H1” (peak
value) and “Li” (valley value). This is the recommended option.
«  “IH” will allow the “Al” (percentage of the Analog-to-Digital converter’s full-scale

g o9

digitizing capability) display source to be available along with “Tk” (tracking value),
“H1” (peak value) and “L0” (valley value) when the [VALUE] button is pressed on
the front panel.

The Analog-to-Digital converter counts are displayed as a percentage from -100.00%

to 100.00%.

This can be used to establish the transducer’s electrical null prior to mounting. See
“Electrical Null and Transducer Mounting” on page 93 for this procedure.

LINERRIZATION Menvu ltem The options for this menu item are:

«  “0{” will allow linearization data obtained from a 3-Point or 5-Point Known Dis-
placement Calibration to affect a channel’s scaled values. This is the recom-
mended option.

*  “0FF” will not allow linearization data to effect the channel’s scaled values.

DISABLE CHAMHEL Menultem  The options for this menu item are:

+ ‘04" will bypass the INITIALIZE and RUN modes of the channel. The track, peak
and valley values of the channel are forced to 0.
*  “OFF” will allow normal operation of the channel.
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11.6 Electrical Null and Transducer Mounting

11.6.1 Overview

11.6.2 Procedure

The mechanical travel of an LVDT transducer is not the same as its usable mea-
suring range. All LVDTs exhibit some non-linearity near the ends of its armature’s
mechanical travel. To insure that the LVDT will be used in its linear measuring
range, its electrical null point must be determined. This electrical null point is the
armature position which produces the minimal electrical signal output. After elec-
trical null has been established, the LVDT is clamped down into final position in its
mounting fixture.

As long as the LVDT remains clamped in this position, you do not need to re-
establish the electrical null prior to every calibration.

TSFLEY AOC to “ON”.

EX|t the SETUP menu and re-start the mstrument

Step 2: Display the channel to which the LVDT is connected. Press and release
the [VALUE] button until the “40” display source is shown. This is the raw
analog-to-digital converter readings displayed as a percentage of its full-
scale (-100% to +100%).

Step 3: Move the LVDT’s armature to the position which displays the lowest value
of raw analog-to-digital converter readings (i.e. a number close to &, &,
This is the LVDT’s electrical null.

Step 4: Firmly clamp down the LVDT’s body.

Step 5: Move the LVDT’s armature to roughly the position you wish to define as
“positive full scale”. If the displayed analog-to-digital converter reading is a
negative value, you must swap the wires connected to the (+)Signal and
(-)Signal pins (labeled as “+SIG” and “-SIG”) on the channel’s 12-pin con-
nector to make the reading positive.
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11.7 Analog Output Configuration

11.7.1 Identifying the
Output Type

11.7.2 Channel Menu
ltems

11.7.3 Output Selection

page 94  008-0608-00

An AC/AC-LVDT Input channel is available with one of two types of digital-to-analog
(DAC) outputs: voltage or current. You can determine which type of output a channel
has by one of three ways:

*  Consulting the instrument’s Customer Information Sheet

*  Examining the =YSTEH MEHL -> X I0H -> CH “menu item where nn is
the number of the channel. If the channel’s type is fC-a0 LUOT Uit has a voltage
output. If the channel’s type is &0-ac LUGT I, it has a current output.

* Examining the channel’s circuit board as shown in the figure below.

The Analog Output can be driven by any channel’s track, peak or valley value.

See the “Channel Menu” section earlier in this chapter for a complete listing of SETUP
menu items available on the F sub-menu.

Jumpers located on the channel’s circuit board determine what outputs are generated
when the value selected to drive the Analog Output (from the OF
menu items) equals the

settings.
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THIS PART INSTALLED ON  JUMPER J30 JUMPER J31
BOARDS EQUIPPED WITH
CURRENT OUTPUT.

Figure 11-2: Digital-to-Analog Output Jumper Locations

DA, SCALE DAC, FULL SCALE J30 J31
Output Output jumper  jumper
CHANNELS WITH VOLTAGE OUPUT
0-5vV 2.5 Volts 5 Volts open closed
5V 0 Volts 5 Volts open open
0-10V 5 Volts 10 Volts closed closed
10V 0 Volts 10 Volts closed open
CHANNELS WITH CURRENT OUTPUT
4-20mA 4 mA 20 mA open open
4-20mA 12 mA 20 mA open closed
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11.8 Troubleshooting

11.8.1 Error Messages

11.8.2 Common
Problems and Solutions

Erratic Display

+OVLD or -OVLD on Display

Analog Output Incorrect

Auxiliary Function Pins Not
Operating

Sensitivity to EMI/RFI

Non-linearity at the end of
the LVDT's mechanical range

See “Error Messages” on page 151 for information relating to error messages.

Check electrical connections for continuity and the transducer’s wiring code from its
Certificate of Calibration.

Make sure that the displacement on the transducer is constant.

Check the input to the (+)Signal (“+S1G”) and (-)Signal (“-SIG”) pins with an RMS volt-
meter in its “AC Voltage” mode. Using a voltmeter in its DC Voltage mode will always
display 0.

Indicates that the voltage across the (+)S|gnal (“+SI1G”) and (-)Signal (“-SIG”) pins is
overranging or underrangln i Make certain all wires are con-
nected properly, the “ " menu item is set correctly, and

that a calibration has been performed per “Calibration Procedure” on page 81.

If you move the armature back to its electrical null point and you still see this mes-
sage, the (+)Excitation (“+EXC”) or (-)Excitation (“-EXC”) pins may be shorted to the
(+)Signal (“+SIG”) or (-)Signal (“-SIG”) pins.

Make certain of the type of Analog Output (voltage or current) that the channel is
equipped with; see “ldentifying the Output Type” on page 94.

Use the i LS o-> DAC FULL SCALE and O % ->[A .LE menu items to
force the Analog Output to a known output. Then, adjust your readout device, panel
meter, PLC or data acquisition system to match.

Check the output selection jumpers; see “Output Selection” on page 94.

Make sure that the

if they are setto ! [ then they will not operate

The Auxiliary Function (“AUX1” and “AUX2”) pins must be connected to pin 10, not pin
8, to activate them.

To obtain maximum immunity to electromagnetic or radio frequency interference,
make certain that the shields of the transducer cables are connected to the “cable
shield connection screw” on the rear panel of the instrument. See “Connection of
Four- or Five-wire AC/AC-LVDT” on page 80, “External Arrangement of AC powered
SC1000 and SC2000” on page 27 and “External Arrangement of Model SC3004” on
page 33.

Most LVDTs have a usable measuring range that is smaller than their mechanical
range. See “Electrical Null and Transducer Mounting” on page 93 for information on
establishing the LVDT’s electrical null point to insure that the LVDT will be operated in
its usable measuring range.
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Chapter 12
High-Level Input Channel

12.1 Features

The High-Level Input channel provides a DC supply voltage to and accepts volt-
age or current signals from amplified transducers such as pressure transducers,
load cells and DC-DC LVDTs. These signals are digitized, converted into engi-
neering units, and placed into the track, peak and valley data values of the chan-
nel. Setup and calibration of the channel is made manually through the SETUP
menu mode. Signature Calibration is not available with amplified transducers.

The analog-to-digital converter input circuit features adjustable digital, low-pass
filtering, 12- to 18-bit resolution (depending on the filter setting) and has several
different input ranges. These many ranges allow +50,000 count resolution (at the
slowest filter setting) across a wide variety of input ranges.

A combination of SETUP menu items and hardware jumpers are used to config-
ure the excitation supply output voltage (+28 VDC, +15 VDC, +15 VDC or +12
VDC), the input type (voltage or current) and input reference (differential or single
ended).

Two methods of calibrating the High-Level Input channel to the transducer are
available: known-load calibration and shunt calibration. The benefits of each are
discussed in “¥ £ Menu ltem” on page 113.

Two rear panel control inputs can be field-configured for such functions as remote
tare, disabling peak/valley detection and clearing the peak/valley values. A volt-
age or current digital-to-analog output is also provided.
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12.2 Wiring

12.2.1 Channel Connect the amplified transducer, in-line amplifier or DC-DC LVDT to a High-Level

Connector Input channel by wiring it to the 12-pin connector of that channel. The Customer Infor-
mation Sheet that shipped with the instrument describes which cards are installed in
each channel. The pin-out for this connector is shown on the following table.

Table 1-6: High-Level Input Channel Pin Connections

Pin Label Function Reference Pin

1 (top) +EXC (+)Excitation 10

2 SHUNT1 Shunt Cal Relay 3

3 -SHUNT2 Shunt Cal Relay 2

4 -EXC (-)Excitation 10

5 +SIG (+)Signal 10

6 -SIG (-)Signal 10

7 +OUT Analog Output 8

8 -OuUT Analog Return -

9 N/C No Connection -

10 DGND Digital Ground -

11 AUX1 Auxiliary Function 1 10
(connect to pin 10 to activate)

12 AUX2 Auxiliary Function 2 10
(bottom) (connect to pin 10 to activate)

The Analog Output and Analog Return pins are electrically isolated from all other pins
on the instrument.

CAUTION

Identify the amplified transducer or in-line amplifier according to the Option
Code or model name as shown on its serial number tag. Use this information
to select the correct wiring diagram on the following pages. Incorrect wiring can
damage both the transducer and the instrument.

Failure to comply with these instructions may result in product damage.
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12.2.2 Bi-polar Voltage
Amplifiers

Use the following wiring diagram when connecting an amplified transducer, in-line
amplifier or DC-DC LVDT with a bi-polar voltage amplifier to a High-Level Input
channel. Examples of such devices include

» transducers with Option 2a or Option 2b internal amplifiers (with shunt cal)

*  Models UBP or UBP-10 Universal In-Line amplifiers (with shunt cal)

*  Models JEC (replaces model MDL), JEC-AG (replaces model DLA), JEC-C
(replaces model MDLC), DW7U, DW7C and DW7S DC-DC LVDTs (no shunt
cal)

NOTICE
See “Low Voltage DC-DC LVDTs” on page 105 for information on wiring Model
DLB, DLE and DLF low-voltage DC-DC LVDTs.

The High-Level Input channel’'s Configuration Jumpers must be set as follows for
proper operation. See “Excitation and Signal Jumpers” on page 106.

*  (+)Excitation supply: “+15 VDC”
*  (-)Excitation supply: “-15 VDC”
+  Signal type: “voltage”

»  Signal reference: “single ended”

AMPLIFIED TRANSDUCER
OR
IN—LINE AMPLIFIER CABLE INSTRUMENT CONNECTIONS

SUPPLY [\ I\ DESIGNATION PIN
2 Vg (+)EXCITATION 1
e SHUNT CAL 1 2
DEVICE WITH (-)SUPPLY J J —sv] © SHUNT CAL 2 3
VOLTAGE OUTPUT, € g g;;gﬁc&tﬂorw g
BI-POLAR POWER = (-)SIGNAL 5
SUPPLY S (+)ANALOG OUTPUT 7
(+)OUTPUT g (N—/)CANALOG OUTPUT g
S DGND 10
(=)ouTPUT j j s AUX1 1
S AUX2 12
NOTE KEYED CONNECTOR
NOTE: SHUNT CALIBRATION JSHUNT CAL 1
NOT AVAILABLE ON ALL
DEVICES. SHUNT CAL 2

CABLE SHIELD CONNECTION SCREW
(CONNECT TO CABLE SHIELD)

Figure 12-1; “Bi-polar Voltage Amp” Connection to High-Level Input Channel
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12.2.3 “3-wire Use the following wiring diagram when connecting an amplified transducer or in-line
Vo|1qge" Amplifiers amplifier with a 3-wire voltage amplifier to a High-Level Input channel. Examples of
such devices include

» transducers with Option 2c or Option 2t internal amplifiers (with shunt cal)
*  Models UV or UV-10 Universal In-Line amplifiers (with shunt cal)

The High-Level Input channel’s Configuration Jumpers must be set as follows for
proper operation. See “Excitation and Signal Jumpers” on page 106.

*  (+)Excitation supply: “+28 VDC”
* (-)Excitation supply: “GND”

+ Signal type: “voltage”

+  Signal reference: “differential”

AMPLIFIED TRANSDUCER
OR
IN—LINE AMPLIFIER CABLE INSTRUMENT CONNECTIONS
N

(+)SUPPLY I\ I\+ZSV DESIGNATION P

=] +)EXCITATION 1
DEVICE WITH SEE St 2
VOLTAGE OUTPUT, [supPLY RETURN J J v S SHUNT CAL 2 3
SINGLE—ENDED SEE s
POWER SUPPLY | =Y (=)SIGNAL 6
| S (+)ANALOG OUTPUT 7
} (+)ouTPUT g (N—/)é&NALOG OUTPUT tgs
NOTE: INTERNAL | =4 DEND 0
CONNECTION | § (-)ouTPUT j j 4 AUXT 1"
N s AUX2 12
NOTE KEYED CONNECTOR
NOTE: SHUNT CALIBRATION JSHUNT CAL 1

NOT AVAILABLE ON ALL
DEVICES. SHUNT CAL 2

—— CABLE SHIELD CONNECTION SCREW
(CONNECT TO CABLE SHIELD)

Figure 12-2: “3-wire Voltage Amp” Connection to High-Level Input Channel
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12.2.4 “3-wire Voltage”
Amplifiers with Single-wire
Shunt Cal

Use the following wiring diagram when connecting an amplified transducer with a
3-wire voltage amplifier with single-wire shunt calibration to a High-Level Input
channel. An example of a such device includes

» transducers with Option 2d or Option 2g internal amplifiers (with shunt cal)

The High-Level Input channel’'s Configuration Jumpers must be set as follows for
proper operation. See “Excitation and Signal Jumpers” on page 106.

*  (+)Excitation supply: “+28 VDC”
* (-)Excitation supply: “GND”

+ Signal type: “voltage”

+ Signal reference: “differential”

AMPLIFIED TRANSDUCER

IN=LINE AMPLIFIER CABLE INSTRUMENT CONNECTIONS
ey f\ N, T
DEVICE WITH L]z SHUNT CAL 1 2
VOLTAGE OUTPUT, [suppLY RETURN J w1 S SHUNT CAL 2 3
SINGLE—ENDED T S (=)EXCITATION 4
| S (+)SIGNAL 5
POWER SUPPLY | e ARy 2
I g (+)JANALOG OUTPUT 7
I —)JANALOG OUTPUT 8
NOTE: INTERNAL | (r)0uTRuT = (N/C 9
“eon | S DGND 10
CONNECTION |l (-)ouTPuT j s AUXI 11
N s AUX2 12
NOTE KEYED CONNECTOR
NOTE: SHUNT CALIBRATION
NOT AVAILABLE ON ALL
DEVICES. SHUNT CAL
| CABLE SHIELD CONNECTION SCREW

(CONNECT TO CABLE SHIELD)

Figure 12-3: “3-wire Voltage Amp w/Single-Wire Shunt Cal” Connection to High-Level Input
Channel
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12.2.5"3-wireCurrent”  Use the following wiring diagram when connecting an amplified transducer or in-line
Amplifiers amplifier with a 3-wire current amplifier to a High-Level Input channel. Examples of
such devices include

» transducers with the Option 2j internal amplifier (with shunt cal)
*  Model U3W Universal In-Line amplifiers (with shunt cal)

The High-Level Input channel’s Configuration Jumpers must be set as follows for
proper operation. See “Excitation and Signal Jumpers” on page 106.

*  (+)Excitation supply: “+28 VDC”
* (-)Excitation supply: “GND”

+ Signal type: “current”

+ Signal reference: “single ended”

AMPLIFIED TRANSDUCER

OR
IN=LINE AMPLIFIER CABLE INSTRUMENT CONNECTIONS
DESIGNATION PN
(£)supeLY [\ [\ +28V—g (+)EXCITATION 1
DEVICE WITH = SHUNT CAL 1 2
CURRENT OUTPUT, JsUPPLY RETURN J J w1l © SHUNT CAL 2 3
SEPARATE POWER | g %Z%Eﬁl’iﬂo“ :
WIRES | s (- )SIGNAL 6
I s (+)ANALOG OUTPUT 7
NoTE: INTERNAL | J(HJ0UTPUT ) g g—/)é&NALOG ouTPUT 8
CONNECTION 1 (=youTPUT j j 8 28;1? }?
N S AUXZ 12
NOTE KEYED CONNECTOR
OTE: SHUNT CALIBRATION JSHUNT CAL 1
NOT AVAILABLE ON ALL
DEVICES. SHUNT CAL 2

—— CABLE SHIELD CONNECTION SCREW
(CONNECT TO CABLE SHIELD)

Figure 12-4; “3-wire Current Amp” Connection to High-Level Input Channel
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12.2.6 “2-wire Current” Use the following wiring diagram when connecting an amplified transducer or in-
Amplifiers with Buffered line amplifier with a 2-wire current amplifier to a High-Level Input channel. Exam-
Shunt Cal ples of such devices include

» transducers with the Option 2k internal amplifier (not equipped with shunt cal)
» transducers with the Option 2k,3d internal amplifier (buffered shunt cal)
*  Model U2W Universal In-Line amplifiers (not equipped with shunt cal)

The High-Level Input channel’'s Configuration Jumpers must be set as follows for
proper operation. See “Excitation and Signal Jumpers” on page 106.

*  (+)Excitation supply: “+28 VDC”
* (-)Excitation supply: “GND”

+ Signal type: “current”

+ Signal reference: “single ended”

AMPLIFIED TRANSDUCER

IN=LINE AMPLIFIER CABLE INSTRUMENT CONNECTIONS
DESIGNATION______PIN.
()suppLY I\ I\+25V S (+)EXCITATION 1
S SHUNT CAL 1 2
DEVICE WITH ! S SHUNT CAL 2 3
CURRENT OUTPUT, g E;ggfsc&inorw g
LOOP POWERED, =4 (Z)SIGNAL 6
REMOTE—-BUFFERED S (+)ANALOG OUTPUT 7
SHUNT CAL (+)ouTPUT g &—/)CANALOG ouTPLT 8
N e DGND 10
S AUX1 11
=) AUX2 12
NOTE KEYED CONNECTOR
NOTE: SHUNT CALIBRATION JSHUNT CAL 1
NOT AVAILABLE ON ALL
DEVICES. SHUNT CAL 2

—— CABLE SHIELD CONNECTION SCREW
(CONNECT TO CABLE SHIELD)

Figure 12-5; “2-wire Current Amp w/Buffered Shunt Cal” Connection to High-Level Input
Channel
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12.2.7"2-wire Current”
Amplifiers with Single-

wire Shunt Cal

page 104  008-0608-00

Use the following wiring diagram when connecting an amplified transducer or in-line
amplifier with a 2-wire current amplifier to a High-Level Input channel. Examples of
such devices include

» transducers with the Option 2p internal amplifier (not equipped with shunt cal)
» transducers with the Option 2p,3d internal amplifier (single-wire shunt cal)
» transducers with the Option 2y internal amplifier (not equipped with shunt cal)
» transducers with the Option 2y,3d internal amplifier (single-wire shunt cal)

The High-Level Input channel’s Configuration Jumpers must be set as follows for
proper operation. See “Excitation and Signal Jumpers” on page 106.

*  (+)Excitation supply: “+28 VDC”
* (-)Excitation supply: “GND”

+ Signal type: “current”

» Signal reference: “single ended”

AMPLIFIED TRANSDUCER

OR
IN=LINE AMPLIFIER CABLE INSTRUMENT CONNECTIONS
DESIGNATION PIN
e [\ A Sy T Te—
(4 SHUNT CAL 1 2
DEVICE WITH ov[ ] (4 SHUNT CAL 2 3
CURRENT OUTPUT, S g;ggng'W'ON 4
LOOP POWERED, a8 ¢IaoNAL :
SINGLE-WIRE S (+)ANALOG OUTPUT 7
SHUNT CAL (+)outeuT J g (janaLoa outeut 8
N e DGND 10
[ AUX1 1"
e AUX2 12
NOTE KEYED CONNECTOR
NOTE: SHUNT CALIBRATION JSHUNT CAL 1
NOT AVAILABLE ON ALL
DEVICES.

—— CABLE SHIELD CONNECTION SCREW
(CONNECT TO CABLE SHIELD)

Figure 12-6: “2-wire Current Amp w/Single-Wire Shunt Cal” Connection to High-Level Input Chan-
nel
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12.2.8 Low Voltage DC-DC Use the following wiring diagram when connecting a low-voltage DC-DC LVDT to
LVDTs a High-Level Input channel. Examples of such devices include

* Models DLB, DLE and DLF DC-DC LVDTs

The High-Level Input channel’'s Configuration Jumpers must be set as follows for
proper operation. See “Excitation and Signal Jumpers” on page 106.

*  (+)Excitation supply: “+12 VDC”
* (-)Excitation supply: “GND”

+ Signal type: “voltage”

+ Signal reference: “single ended”

LOW—-VOLTAGE
DC-DC LVDT CABLE INSTRUMENT CONNECTIONS

UNREGULATED I\ [\ 12V DESIGNATION PIN
(+)EXCITATION
SHUNT CAL 1
SHUNT CAL 2

SUPPLY COMMON ov

1
2
3
(= )EXCITATION 4
(+SIGNAL 5
6
7
8
9

(- ISIGNAL
(+)ANALOG OUTPUT
(-)ANALOG OUTPUT
N/C

(+)OUTPUT

DGND 10
AUX1 11
AUX2 12

OUTPUT RETURN

POOOOOOOOOD

@

NOTE KEYED CONNECTOR
+5V _REG. INPUT

+5V_REG. OUTPYT|

CABLE SHIELD CONNECTION SCREW
(CONNECT TO CABLE SHIELD)

Figure 12-7: “Low Voltage” DC-DC LVDT Connection to High-Level Input Channel
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12.3 Excitation and Signal Jumpers

12.3.1 Overview

12.3.2 Setting Jumpers

page 106

The High-Level Input channel has hardware jumpers which allows configuration of
excitation supply voltages and signal inputs to match the wide variety of amplified
pressure, load and DC-DC LVDT transducers.

CAUTION

“Wiring” on page 98 explains which jumpers settings are required for a particu-
lar transducer type. Incorrect placement of the Excitation and Signal jumpers
can damage both the transducer and the instrument.

Failure to comply with these instructions may result in product damage.

Step 1: Find the “Case Removal” section in Chapter 4 “Chassis Models” on page 25
that matches the particular chassis model. Follow the directions and remove
the rear panel.

Step 2: Remove the channel board from the chassis.
Step 3: Change the jumper settings according to the figure below.
Step 4: Re-install the channel board and replace the rear panel.

SIGNAL TYPE (1 of 2)
(—=)EXCITATION /SIGNAL REFERENCE

008-0608-00

SUPPLY
(+)EXCITATION N SIGNAL TYPE (2 of 2)
SUPPLY ™~ S CURRENT = J23 INSTALLED
== VOLTAGE = J23 REMOVED
VOOV W=
o00a zd i
>>>>o|_._|<h-ln:
uomNLn>n::Oh—
Ne———" 5
+++ 1 o030
— — —
] ‘ e — I - — —
‘ ] q— ° I
= ‘Wz ¥ —H
\:I ) - - — = rj[‘}:I—::
— I [ ] [ ] — e = — 1
e B B e = : 7| L L E
5 2 ]
T 1= | | ]D - L —
! -— ° l - — — - —
‘ _ - — =[]
—— s 1T e [ - \ I I
B e [ 2l e
— - -= = —
D=0 = e - HE

Figure 12-8: Excitation and Signal Jumper Locations on the High-Level Input Channel

CAUTION

match.

There are two separate jumpers for the “signal type” whose settings must

Failure to comply with these instructions may result in product damage.
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.
12.4 Calibration Procedure

If you are not familiar with operating the instrument in the SETUP menu mode,
see “SETUP Menu mode” on page 23. A listing of all menu items is given in
“Setup Menu Reference” on page 157.

Step 1: Wire the transducer to the channel’s connector.
See “Wiring” on page 98 for details.

Step 2: Set the Excitation and Signal jumpers appropriate for the transducer,
amplifier or DC-DC LVDT.

See “Wiring” on page 98 and “Excitation and Signal Jumpers” on page 106.

Step 3: Enter the E
There are two methods that can be used to calibrate the transducer to the
Input Channel. Each has advantages and disadvantages as described in
I - Menu Item” on page 113. It is important to know your
application in order to select the appropriate calibration type.

Step 4: Enter the
Otherwise, consult the Certificate of Calibration for the transducer when
entering information in the © 1 sub-menu.

Step 5: Perform the calibration.

Using the ¢ TE menu item starts the calibration process. You will be
prompted to apply loads to the transducer as required.
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12.5 Specifications

page 108

TRANSDUCER INPUT

Transducer types

Excitation Voltage(")

Excitation Overcurrent Protection
Transducer full-scale output

Calibration Type

A/D Converter
Low-pass filter

amplified with voltage or current output,
(field selectable)

+15 VDC @ 40 mA max.
+28 VDC @ 75 mA max.
+12 VDC @ 40 mA max.
(field selectable)
yes
11, 5, £10 VDC
4-20 mA (field selectable)
shunt, or
2-, 3- or 5- point known load
24-bit Sigma-Delta

digital, 24-tap FIR

Resolution and Frequency Response see ¢ Menu Item” on
page 109
INSTRUMENT-ONLY ACCURACY
(Frequency Response setting<=16Hz; Linearity, repeat-
ability & hysteresis)
Known -Load Calibration 10.01% F.S.
AUXILLIARY INPUTS
Quantity 2
Type momentary contact closure

Response Time
Field-Selectable Functions

ANALOG OUTPUT

<5ms

tare on, tare off,
peak/valley clear, peak/valley hold,
track hold

Output voltage range

Output current range (optional current
output channels)

Source

Isolation

Resolution
Frequency Response

5, £5, 10 or 10 VDC (field selectable)
4-20 mA

any channel’s track, peak or valley value
500V
13 bits

same as input when driven by the same
channel’s tracking data

(MTotal excitation current of all channels must not exceed 120mA for Models SC1000,
SC2000 or SC2001 and 310 mA for Model SC3004.

008-0608-00
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12.6 Channel Menu

12.6.1 OFERATION
Sub-Menu

AUTO-ZERO Menu ltem

FRER. RESPOMSE Menu ltem

POWER-OM SOURCE Menu ltem

Each High-Level Input channel is configured and calibrated via its channel menu.
Detailed instructions on operating the instrument in the SETUP Menu mode can
be found in “SETUP Menu mode” on page 23. A diagram of all menus is located
in “Setup Menu Reference” on page 157.

This menu controls the operation of this channel when the instrument is in the
RUN mode.

This enables or disables the channel’s automatic zeroing function. The auto-zero
function can remove the effect of slight temperature shifts in the transducer’s out-
put. The two options for this menu item are “IH” and “0FF”.

When enabled, the channel will reset its tracking value to zero when the tracking
value has never been more positive than +10 or more negative than -10 display
counts for any 10 second period.

For example, assume that the [
mal points). If the tracking value never leaves the range of -
any 10 second period, then tracking value will reset to &

& (two deci-
to +a@a, 1& for
@@ automatically.

NOTICE
To compensate for the transducer’s initial warm-up shift, the auto-zero function
operates every 2 seconds during the first 60 seconds of RUN mode operation.

This sets the frequency response, step response, and resolution of the channel
according to the table below. The tracking value, peak/valley detector values and
analog output on this channel are all affected. The default value of @i [
suitable for most applications.

Frequency Step Response Resolution (counts) (not including min.
Response (ms) (typical) 10% overrange/underrange capability)

5V & 10V Inputs 1V & 4-20mA Inputs

40 +50000 +50000
440 +50000 +50000
110 +25000 +25000
55 +25000 +20000
28 +20000 +10000
16 +15000 +10000
8 +10000 +5000
3 +10000 +5000
2 +4000 +2500
2 +2500 +2500

This menu selects which value is displayed by the channel when first entering the
RUN mode.

The choices are:

” means the live tracking value of the channel.
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page 110

008-0608-00

means the highest value of the channel.
means the lowest value of the channel.

" means the live tracking value and the highest value of the channel.
(Only avallable on Model SC3004).

T

{” means the live tracking value and the lowest value of the channel.
(Only avallable on Model SC3004).

" means the highest and lowest values of the channel.

(Only available on Model SC3004).
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12.6.2 DISPLAY SETUP
Sub-Menu

DISPLAY. DIGITS Menu ltem

DISPLAY. DECPT Menu ltem

DISFLAY. COUMT-BY Menu ltem

DISPLAY. UMITS Menu ltem

DISFLAY. RAUERAGE Menu ltem

This menu controls how data values are displayed by the channel and transmitted
via serial communications.

Selects the number of digits displayed by the channel. The choices are:

9

1r” displays both positive and negative numbers with five full dig-

2" displays positive numbers with six full digits (999999) and
negat|ve numbers with five full digits (-99999).

7 [ * displays positive number with seven full digits (9999999)
and negative numbers with six digits (-999999).

Selects the decimal point location on the channel’s display and serial communica-
tions output. Use the [UP] and [DOWN] buttons to move the decimal point to the
right and left.

This menu item may be automatically updated by a transducer’s Signature Mod-
ule.

Determines by what value the display increments or decrements. This will make
the display less sensitive to a noisy signal. The choices are:

Specifies the four character label that is displayed to the right of the channel’s val-
ues.

NOTICE

This menu item doesn’t change the mathemahcal scaling of the channel’s val-
ues; that can be changed by altering the AR > FULL E”
menu item and then performing a re- cahbratlon.

This menu item doesn’t change the mathemat|cal scallng of the channel s values;
that can be changed by altering the “ F ” menu item
and then performing a re- cahbratlon

When a character position is flashing press the [UP] or [DOWN] button to change
the character. Press [ENTER] to advance to the next character.

Controls the speed with which the channel’s display values will update. Display
averaging does not affect the channel’s analog output or |ts peak/valley detection,
which will proceed at the speed selected by the & Ho->F
item. The choices are:

+ “IH” means that the display will update four times each second. The channel’s
values will be averaged for 1/4 second, then displayed.
* “IFF” means that the channel’s display will update as quickly as possible.
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12.6.3 All¥n FUMCTION The # 4 menu items determine what happens when the
Menu ltems Auxiliary Funct|on pins (labeled as “AUX1” and “AUX2”") on the channel’s connector

are activated. These pins are “activated” when connected to the DGND pin. The
choices are:

means that activating the pin does nothing.

means that the tracking, peak and valley values will not be updated.

" means that the peak and valley values will not be updated.

" means that the peak and valley values are reset.

” activates the channel’s Tare function (resets it to zero) .

F” deactivates the channel’s Tare function.

As the Auxiliary Function pins are not isolated, it is recommended that a push-button

switch or relay is used to connect these pins to the Digital Ground pin.
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12.6.4 CALIBRATION TYPE
Menu ltem

This chooses the type of calibration technique to be used. There are two methods
that can be used to calibrate the transducer to the Input Channel. Each has
advantages and disadvantages as described in the table below.

Table 1-7: Comparison of Calibration Types

2-, 3-, or 5-point

Shunt Calibration Known Load
Calibration
RECOMMENDED...
...for most applications no yes
...when frequently swapping yes no
transducers
...when best possible accuracy no yes
required
PROS and CONS
Relative accuracy good best
Requires actual, calibrated loads no yes
to be applied
CALIBRATION TECHNIQUE
Zero-scale point from... applied load applied load
Full-scale point from... transducer output applied load
when Shunt Cal pins
connected
Linearity correction from... N/A 2-point: none
3- or 5-point:
applied load

It is important to know your application in order to select the appropriate cali-
bration type. When the best possible accuracy is required, Known-Load Calibra-
tion is recommended. However, if known-loads are not available, Shunt
Calibration may be used instead.

The choices for this menu item are:

“..!.

iL” means Shunt Calibration. First, you are prompted to apply
the load entered in the ° " register. Next, the instrument inter-
connects the Shunt Cal 1 and Shunt Cal 2 pins. This activates the trans-
ducer’s or in-line amplifier’s shunt calibration circuit which causes a
predictable apparent S|gnal The instrument then takes a reading and adjusts
itself using the =" register.

“T means 2-Point Known Load Calibration. You are prompted
to apply the Ioads to the transducer that were entered in the “: 27
and “:Ho 2" registers. This technique assumes that the transducer is
linear, so the usual loads used are zero scale and full scale.

“T means 3-Point Known Load Calibration. You are prompted
to appIy the loads to the transducer that were entered in the

and “ 2" and 73" registers. This technique can be
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used to compensate for the non-linearity in the transducer. The usual loads
used are zero scale, half scale and full scale, but you are not restricted to

theseloads

“"rz

means 5-Point Known Load Calibration. You are prompte

to apply the loads to the transducer that were entered in the * 5,
% <" and 5 regis-
ters. This technlque can be used to compensate for the non-linearity in the
transducer. The usual loads used are zero scale, one-quarter scale, half
scale, three-quarters scale and full scale, but you are not restricted to these

loads.
The selectlon of the calibration type affects what menu items appear in the

% sub-menu.
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12.6.5 CALIBRATION DATA
Sub-Menu

FULL SCALE VOLT or
FULL SCALE CURR Menu ltem

FULL SCALE UALLE Menu ltem

ZER0 SCALE VALLE Menu ltem

SHUMT CAL YALLE Menu ltem

KHOWN POINT x4 Menu ltems

This enters the values that will be used by the instrument when it calibrates itself
to the transducer. The menu items that are displayed will change according to
what the ! TYFE is set for.

The nominal transducer/amplifier output when its full-scale load is applied to it, in
volts or milliamps. This menu item is used by the instrument to set gain of its
amplifier circuit. This value is normally found on the transducer’s Certificate of
Calibration or amplifier’'s Application Note.

The transducer’s full-scale output in engineering units.

It is available only with the Shunt Calibration type.

The transducer’s zero-scale output in engineering units, which is usually zero.
It is available only with the Shunt Calibration type.

The shunt calibration value must be calculated by using information found on the
transducer’s Certificate of Calibration and the following formula:

Shunt-Calibration Output
Full-Scale Output

The terms have the following meanings:

SHUNT CAL VALUE =

x Full-Scale Capacity

*  Shunt-Calibration Output: The transducer’s output when its shunt calibration
function is activated in Volts or milliamps. Sometimes called “Shunt Cal. Fac-
tor”.

*  Full-Scale Output: The transducer’s full-scale output in Volts or milliamps.
Sometimes called “Calibration Factor”.

*  Full-Scale Capacity: The transducer’s desired full-scale reading in engineering
units (PSI, Ibs, Kg, etc.). You may wish to convert the engineering units of this
value. For example, if the transducer full scale is 3000 PSIG and you wish the
channel to read in bar, you must convert 3000 PSIG into 206.84 bar.

This menu item is only available with the Shunt Calibration type.

To verify proper transducer/amplifier operation, you can activate the transducer’s/
amplifier’s shunt calibration function while the instrument is in the RUN mode.
Press and hold the [ENTER] button for three seconds; this will activate the trans-
ducer’s/amplifier’s shunt calibration function and display the reading.

This enters the engineering units for the known-load calibration points. These
points must match the actual loads that you will apply to the instrument durlng cal-
ibration. The number of calibrations points depends on the ! P

When using the 2-Point Known Load Calibration type, the following menu items
are available:

2”: point 1 of 2, usually 0% of the transducer’s full-scale capac-

2" point 2 of 2, usually 100% of the transducer’s full-scale

capacity.

When using the 3-Point Known Load Calibration type, the following menu items
are available:

ATy

LIHT 1437 point 1 of 3, usually 0% of the transducer’s full-scale capac-
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*3”. point 2 of 3, usually 50% of the transducer’s full-scale capac-

3" point 3 of 3, usually 100% of the transducer’s full-scale
capacity.

When using the 5-Point Known Load Calibration type, the following menu items
are available:

5”; point 1 of 5, usually 0% of the transducer’s full-scale capac-
257 point 2 of 5, usually 25% of the transducer’s full-scale capac-
5”; point 3 of 5, usually 50% of the transducer’s full-scale capac-
‘5”; point 4 of 5, usually 75% of the transducer’s full-scale capac-

57, point 5 of 5, usually 100% of the transducer’s full-scale

capacity.

NOTICE

To insure both correct operation of the transducer and application of the load,
the instrument expects the voltage or current applied at each known-load point
to be increasing. For example, the load applied at Known-Load Point 2/2 must
cause the transducer to produce a more positive voltage or current than at
Known-Load Point 1/2.

These menu items are only available with the Known-Load Calibration types.
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12.6.6 CALIBRATE Menu
ltem

This menu item performs a calibration according to what was entered in the CALI-
FE and CALIER TH menu items.

NOTICE
Before performing a calibration,
» the transducer must be connected to the instrument,
* the channel’ s Excitation and Signal Jumpers must be set,
o+ TYPE must be selected (see ‘.
on page 113) and
+ thernl AT
on page 115).

“& Menu ltem”

H Sub-Menu”

NOTICE
For maximum accuracy, allow at least twenty minutes of warm-up with the exci-
tation voltage applied to the transducer before calibration.

If the CALI

* The display will read DiIHE SHIMT 8L and prompt you to #FF
00000 and UNIT are previously entered as ZEF
When you have applied this load to the transducer, press [ENTER]

« The display will then read WrEIHE and calibration will take place. Upon com-
pletion, the display will indicate and the instrument will return to the RUN
mode.

T¥FE is Shunt Calibration...

If the &A

* The display will read § and prompt you to
(where 00000 and UNIT are previously entered as

£ is 2-Point Known Load Calibration...

n

r%). When you have applied this load to the transducer, press [ENTER].

. The display will read ! , theni T (where 01000 and UNIT are
previously entered as and '%). When you have
applied this load to the transducer, press [ENTER].

*  Upon completion, the display will indicate and the instrument will return to
the RUN mode.

If the CALIER
* The display will read 0l

£ is 3-Point Known Load Calibration...

FOINT CAL, and prompt you to
(where 00000 and UNIT are prevrously entered as EHILH |
UHITE). When you have applied this load to the transducer press [ENTER]

* The display will read & i T (where 00500 and UNIT are
previously entered as KHH FIIH UHITZ). When you have
applied this load to the transducer press [ENTER]

* The display will read i i 5 where 01000 and UNIT are
previously entered as i '=). When you have
applied this load to the transducer, press [ENTER].

*  Upon completion, the display will indicate filE and the instrument will return to
the RUN mode.
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If the is 5-Point Known Load Calibration...

* The display will read i
(where 00000 and UNIT are previously entered as

UHITE). When you have applled thrs Ioad to the transducer press [ENTER]

. The display will read ! e UHIT (where 00250 and UNIT are
previously entered as '=). When you have
applied this load to the transducer, press [ENTER].

* The display will rea i where 00500 and UNIT are
previously entered as ki UHITZ). When you have
applied this load to the transducer press [ENTER]

* The display will rea i where 00750 and UNIT are
previously entered as ki UHITZ). When you have
applied this load to the transducer press [ENTER]

* The display will rea i where 01000 and UNIT are

previously entered as ki . UHITZ). When you have

appI|ed this Ioad to the transducer press [ENTER]

{T%. =H0. If you press [ENTER], the display

will indicate il and the mstrument erI return to the RUN mode. If you use

the [UP] button and [ENTER] to select & 5, you may now apply
the same loads again but in reverse order. This will allow the instrument to
measure and partially eliminate any hysteresis that may be present in the
transducer After the loads have been applied again, the display will indicate

DOHE and the instrument will return to the RUN mode.

and prompt you to

ey
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12.6.7 OAC SETUF Sub-Menu

DAC. CHAMMEL Menu ltem

DAC. SOURCE Menu ltem

DAC. ZERO-SCALE Menu ltem

DAC. FULL-3CALE Menu ltem

This sub-menu contains four items that control the Digital-to-Analog Converter
(DAC) output of the channel.

This chooses which channel will drive the DAC output. Normally, the DAC located
on a particular channel will be driven by that channel, but that need not be the
case. For example, if several channels were assigned to load cells on a weighing
platform, the sum of all channels could (mathematically) drive one channel's DAC
output.

If the DAC is set-up to be driven by its own channel’s tracking value, the Analog
Output will have the frequency response specified by the channel’s
menu item. Otherwise, the Analog Output will operate more slowly.

This designates the data source of the channel monitored by the analog output.
The options for this menu item are:

” means the live tracking value of the channel.

means the highest value of the channel since the peak/valley detector
was last cleared.

«  “JALLEY” means the lowest value of the channel since the peak/valley detector
was last cleared.

If the DAC is set-up to be driven by its own channel’s tracking value, the Analog

Output will have the frequency response specified by the channel’s FEEiL RE

menu item. Otherwise, the Analog Output will operate more slowly.

This specifies what value, in engineering units, corresponds to zero output on the
Analog Output.

“Zero output” might be 0 Volts, 2.5 Volts, 5 Volts, 4 mA or 12 mA depending on if
the channel has a voltage or current output and how it is configured. See “Analog
Output Configuration” on page 121 for details.

Specifies what value, in engineering units, corresponds to full output on the Ana-
log Output.

“Full output” might be 5 Volts, 10 Volts or 20 mA depending on if the channel has
a voltage or current output and how it is configured. See “Analog Output Configu-
ration” on page 121 for details.
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12.6.8 DIAGHOSTICS
Sub-Menu

DAC FULL SCALE Menu ltem When this menu item is selected, the Analog Output of the channel is forced to its
full-scale output, then is displayed. This is useful when calibrating or
trimming the readout connected to the Analog Output.

DAC ZERD SCALE Menu ltem When this menu item is selected, the Analog Output of the channel is forced to its
zero-scale output, then @if 1 is displayed. This is useful when calibrating or
trimming the readout connected to the Analog Output.

UERSION IWFO Menu ltem This menu item displays the part number and revision level of the firmware used
by this channels microprocessor.

DISFLAY AOC Menu ltem The options for this menu item are:

«  “OFF” will allow the [VALUE] button to cycle through “Tk” (tracking value), “H1
(peak value) and “Li1” (valley value). This is the recommended option.

« I will allow the “Al” (percentage of the Analog-to-Digital converter’s full-
scale digitizing capability) display source to be available along with “T” (track-
ing value), ‘HI” (peak value) and “Li” (valley value) when the [VALUE] button
is pressed on the front panel.

The Analog-to-Digital converter counts are displayed as a percentage from

-100.00% to 100.00%.

This can be used to verify that the transducer’s output does not exceed the input
range of the instrument. If the Analog-to-Digital converter readings display more
than +/-10% when there is no load on the transducer, the transducer has a high
zero offset.

LINERRIZATION Menu ltem The options for this menu item are:

«  “IH” will allow linearization data obtained from either the Signature Module or a
3-Point or 5-Point Known Load Calibration to affect a channel’s scaled values.
This is the recommended option.

«  “OFF” will not allow linearization data to effect the channel’s scaled values. This
is useful when diagnosing problems in a calibration procedure.

DISABLE CHANMEL Menu ltem The options for this menu item are:

* ‘04" will bypass the INITIALIZE and RUN modes of the channel. The track,
peak and valley values of the channel are forced to 0.
*  “OFF” will allow normal operation of the channel.
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|
12.7 Analog Output Configuration

12.7.1 Identifying the A High-Level Input channel is available with one of two types of digital-to-analog
Output Type (DAC) outputs: voltage or current. You can determine which type of output a
channel has by one of three ways:

«  Consulting the instrument’s Customer Informat|on Sheet
. Examlnlng the CHETER BEHL -> COH CHOHMEL nn' T
nn is the number of the channel If the channel s type is HI

menu item where
_I EI IEI II |t has a

«  Examining the channel’s circuit board as shown in the figure below.

12.7.2 Channel Menu ltems  The Analog Output can be driven by any channel’s track, peak or valley value.

See the “Channel Menu” section earlier in this chapter for a complete listing of
SETUP menu items available on the [ sub-menu.

12.7.3 Output Selection Jumpers located on the channel’s circuit board determine what outputs are gener-
ated when the value selected to drive the Analog Output (from the [ L and
menu items) equals the [

o
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THIS PART INSTALLED ON  JUMPER J30 JUMPER J31
BOARDS EQUIPPED WITH
CURRENT OUTPUT.

0
I

Figure 12-9: Digital-to-Analog Output Jumper Locations

DAC. ZERO SCALE  DAC. FULL SCALE J30 J31
Output Output jumper  jumper

CHANNELS WITH VOLTAGE OUPUT

0-5Vv 2.5 Volts 5 Volts open closed
5V 0 Volts 5 Volts open open

0-10v 5 Volts 10 Volts closed closed
+10V 0 Volts 10 Volts closed open

CHANNELS WITH CURRENT OUTPUT
4-20mA 4 mA 20 mA open open
4-20mA 12 mA 20 mA open closed
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12.8 Troubleshooting

12.8.1 Error Messages See “Error Messages” on page 151 for information relating to error messages.

12.8.2 Common Problems
and Solutions

Erratic Display Check electrical connections for continuity and the transducer’s and/or amplifier’s
wiring code from its Certificate of Calibration and Application Note.

Incorrect wiring may have shorted the excitation power supply. Use the correct
wiring diagram to connect the transducer or amplifier to the instrument.

Make sure that the load on the transducer is constant.

Check input voltage or current to the (+)Signal (“+SIG”) and (-)Signal (“-SIG”) pins
with a multi-meter.

Blank Display Incorrect wiring may have shorted the £15 VDC excitation power supply. Use the
correct wiring diagram to connect the transducer or amplifier to the instrument.

+OVLD or -OVLD on Display Indicates that the voltage across the (+)Signal (“+SI1G”) and (-)Signal (“-SIG”) pins
is overranging or underranging the amplifier circuit. Make certain all wires are
connected properly.

If you remove all load from the transducer and you still see this message, the
(+)Excitation (“+EXC”) or (-)Excitation (“~EXC”) pins may be shorted to the (+)Sig-
nal (“+SIG”) or (-)Signal (“-SIG”) pins.

If you remove all load from the transducer and you get a numeric reading, the
transducer may have a high zero offset. Use the channel’'s SETUP menu and set
oI ol A0c to “ON”; in the RUN mode this will allow the [VALUE] but-
ton to dlsplay raw A/D readings as a percentage of its full-scale. If the raw A/D
readings display more than +/-10% when there is no load on the transducer, the
transducer has a high zero offset.

Analog Output Incorrect Make certain of the type of Analog Output (voltage or current) that the channel is
equipped with; see “ldentifying the Output Type on page 121.
Use the 5 ->[0AC FULL S ALE menu items to

force the Analog Output to a known output. Then adjust your readout device,
panel meter, PLC or data acquisition system to match.

Check the output selection jumpers; see “Output Selection” on page 121.

Hoor It SETUP menu items are set cor-
then they will not operate.

The Auxiliary Function (“AUX1” and “AUX2") pins must be connected to pin 10,
not pin 8, to activate them.

Auxiliary Function Pins Not Make sure that the Fil
Operating rectly; if they are set to |

Sensitivity to EMI/RFI To obtain maximum immunity to electromagnetic or radio frequency interference,
make certain that the shields of the transducer cables are connected to the “cable
shield connection screw” on the rear panel of the instrument. See “Wiring” on
page 98, “External Arrangement of AC powered SC1000 and SC2000” on
page 27 and “External Arrangement of Model SC3004” on page 33.
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Chapter 13
Relay Output Channel

13.1 Features

13.1.1 First Channel
Installed

13.1.2 Second Channel
Installed

13.1.3 Third Channel
Installed

13.1.4 Fourth Channel
Installed

The first Relay Output channel installed in an instrument supplements the stan-
dard four limits (Limit 1, Limit 2, Limit 3 and Limit 4) . Its four, dry contact relay out-
puts will mirror the Limit Outputs pins of the System connector.

In the

sub-menu, channels of this type are identified as L

The second Relay Output channel installed in an instrument adds another four
limits to the instrument (Limit 5, Limit 6, Limit 7 and Limit 8). Its relay outputs
show the status of these limits.

In the IH sub-menu, channels of this type are identified as L

The third Relay Output channel installed in an instrument adds another four limits
to the instrument (Limit 9, Limit 10, Limit 11 and Limit 12). Its relay outputs show
the status of these limits.

i => COMFT

IRATION sub-menu, channels of this type are identified as LIFIT

The fourth Relay Output channel installed in an instrument adds another four lim-
its to the instrument (Limit 13, Limit 14, Limit 15 and Limit 16). Its relay outputs
show the status of these limits.

o4 sub-menu, channels of this type are identified as LIHIT
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13.2 Wiring

The pin-out for the Relay Output channel’s 12-pin connector is shown in the following

table.
Table 2-8: Relay Output Channel Pin Connections
Pin Label Function Reference Pin
1 (top) RELAY1 NC Relay 1 normally closed 2
2 RELAY1 C Relay 1 common -
3 RELAY1 NO Relay 1 normally open 2
4 RELAY2 NC Relay 2 normally closed 5
5 RELAY2 C Relay 2 common -
6 RELAY2 NO Relay 2 normally open 5
7 RELAY3 NC Relay 3 normally closed 8
8 RELAY3 C Relay 3 common -
9 RELAY3 NO Relay 3 normally open 8
10 RELAY4 NC Relay 4 normally closed 11
11 RELAY4 C Relay 4 common -
12 (bottom) | RELAY4 NO Relay 4 normally open 11
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13.3 Setup Procedure

If you are not familiar with operating the instrument in the SETUP menu mode,

see “SETUP Menu mode” on page 23. A listing of all menu item is given in “Setup
Menu Reference” on page 157.

Step 1: Wire to the channel’s connector.
See the “Wiring” section earlier in this chapter for details.

Step 2: Use the appropriate Limit Menu to setup the limits.
See “Limits” on page 53 for information about limits.

NOTICE

A SensoCode program running on a Mathematics Virtual Channel may over-
ride the default behavior of the relay outputs. Consult the Customer Information
Sheet included with your instrument for details.
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13.4 Specifications

RELAY OUTPUT
Quantity and Type 4 form C

Contact Rating  0.5A @ 50VAC max. (consult factory for
125VAC max. operation)
1A @ 30VDC max.
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13.5 Channel Menu

13.5.1 DIAGHOSTICS
Sub-Menu

RELRY 1 Menu ltem

RELAY 2 Menu ltem

RELRY 3 Menu ltem

RELRY 4 Menu ltem

The Relay Output channel’'s SETUP menu allows you to manually turn the relays
on and off to verify that they are functioning. To change the operation of the limits,
see “Limit Menus” on page 55.

Detailed instructions on operating the instrument in the SETUP Menu mode can
be found in “SETUP Menu mode” on page 23. A diagram of all menus is located
in “Setup Menu Reference” on page 157.

The options for this menu item are:

o “” will turn the relay on.
o “0FF” will turn the relay off.

The options for this menu item are:

tH” will turn the relay on.
” will turn the relay off.

The options for this menu item are:

tH” will turn the relay on.
” will turn the relay off.

The options for this menu item are:

H” will turn the relay on.
” will turn the relay off.
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Chapter 14
DAC Output Channel

14.1 Features

The DAC Output channel uses a digital-to-analog converter to generate a voltage
or current from any channel’s track, peak or valley value. This type of channel is
often used to provide a Mathematics Virtual channel with an analog output.
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14.2 Wiring

Connect your readout instrument to a DAC Output channel by wiring it to the 12-pin
connector of that channel. The Customer Information Sheet that shipped with the
instrument describes which cards are installed in each channel. The pin-out for this
connector is shown on the following table.

Table 3-9: DAC Output Channel Pin Connections

Pin Label Function Reference Pin
1 (top) N/C No connection
2 N/C No connection
3 N/C No connection
4 N/C No connection
5 N/C No connection
6 N/C No connection
7 +0OUT Analog Output 8
8 -OuUT Analog Return -
9 N/C No connection
10 N/C No connection
11 N/C No connection
12 N/C No connection
(bottom)

The Analog Output and Analog Return pins are electrically isolated from all other pins
on the instrument.
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14.3 Setup Procedure

If you are not familiar with operating the instrument in the SETUP menu mode,
see “SETUP Menu mode” on page 23. A listing of all menu items is given in
“Setup Menu Reference” on page 157.

Step 1: Determine if you have a Voltage DAC Output channel or a Current DAC
Output channel.
Check the instrument’s Customer Information Sheet, or see “Identifying the
Output Type” on page 135.

Step 2: Wire the readout instrument to the channel’s connector.
See the “Wiring” section earlier in this chapter for details.

Step 3: Select the value (channel and source) used to drive the Analog Output
See the “Channel Menu” on page 133 for details.

Step 4: Select the full-scale and zero-scale settings used to drive the Analog Out-
put.
See the “Channel Menu” on page 133 for details.
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14.4 Specifications

ANALOG OUTPUT

Voltage range (voltage output 5,+50r10 VDC

channels)
Current range (current output 4-20 mA

channels)

Source  any channel’s track, peak or valley value
Isolation 500V
Resolution 12 bits
Update Rate depends on how many channels are

installed in the instrument
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14.5 Channel Menu

14.5.10AC SETLF Sub-Menu

DAC. CHAMMEL Menu ltem

DAC. SO0URCE Menu ltem

DAC. ZER0D-SCALE Menu ltem

DAC. FULL-SCALE Menu ltem

Each DAC Output channel is configured and calibrated via its channel menu.
Detailed instructions on operating the instrument in the SETUP Menu mode can
be found in “SETUP Menu mode” on page 23. A diagram of all menus is located
in “Setup Menu Reference” on page 157.

This sub-menu contains four items that controls the analog output of the channel.

This chooses which channel will drive the Digital-to-Analog Converter (DAC) out-
put.

This designates the data source of the channel monitored by the analog output.
Each channel has three data sources: the live tracking value (TRACK), its highest
value (PEAK), and its lowest value (VALLEY).

The options for this menu item are:

G

” means the live tracking value of the channel.

means the highest value of the channel since the peak/valley detector
was last cleared.

JALLEY” means the lowest value of the channel since the peak/valley detector
was last cleared.

This specifies what value, in engineering units, corresponds to zero output on the
Analog Output.

“Zero output” might be 0 Volts, 2.5 Volts, 5 Volts, 4 mA or 12 mA depending on if
the channel has a voltage or current output and how it is configured. See the
“Digital-to-Analog Output” section of this chapter for details.

This menu item is not automatically updated by another channel’s Signature Mod-
ule equipped transducer.

This specifies what value, in engineering units, corresponds to full output on the
Analog Output.

“Full output” might be 5 Volts, 10 Volts or 20 mA depending on if the channel has
a voltage or current output and how it is configured. See the “Digital-to-Analog
Output” section of this chapter for details.

This menu item is not automatically updated by another channel’s Signature Mod-
ule equipped transducer.
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14.5.2 DIAGHOSTICS
Sub-Menu

DAC FULL SCALE Menu ltem When this menu item is selected, the Analog Output of the channel is forced to its full-
scale output, then is displayed. This is useful when calibrating or trimming
the readout connected to the Analog Output.

DAC ZERD SCALE Menu ltem When this menu item is selected, the Analog Output of the channel is forced to its
zero-scale output, then ! is displayed. This is useful when calibrating or trim-
ming the readout connected to the Analog Output.
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14.6 Analog Output Configuration

14.6.1 Identifying the
Output Type

14.6.2 Channel Menu ltems

14.6.3 Output Selection

A DAC Output channel is available with one of two types of digital-to-analog
(DAC) outputs: voltage or current. You can determine which type of output a
channel has by one of three ways:

«  Consulting the instrument’s Customer Informat|on Sheet

+  Examining the SYSTEN HEHU -> COH CHAHHEL nn TYFE menu item where
nn is the number of the channel. If the channel s type is WILTAGE OAC, it has a
voltage output. If the channel’s type is CURRENT DA it has a current output.

« Examining the channel’s circuit board as shown in the figure below.

The Analog Output can be driven by any channel’s track, peak or valley value.

See the “Channel Menu” section earlier in this chapter for a complete listing of
SETUP menu items available on the [ sub-menu.

Jumpers located on the channel’s circuit board determine what outputs are gener-
ated when the value selected to drive the Analog Output (from the [
menu items) equals the [ and

THIS PART INSTALLED ON JUMPER P31 JUMPER J11
BOARDS EQUIPPED WITH (THREE POSITIONS)

CURRENT OUTPUT.

Figure 14-1: Digital-to-Analog Output Jumper Locations

DAC. ZERO SCALE  DAC. FULL SCALE P31 J11
Output Output jumper  jumper

CHANNELS WITH VOLTAGE OUPUT

0-5V 2.5 Volts 5 Volts bottom open
0-5Vv 0 Volts 5 Volts bottom closed
15V 0 Volts 5 Volts top open
0-10V 5 Volts 10 Volts middle open
0-10V 0 Volts 10 Volts middle closed

CHANNELS WITH CURRENT OUTPUT
4-20mA 4 mA 20 mA bottom closed
4-20mA 12 mA 20 mA bottom open
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1
14.7 Troubleshooting

14.7.1 Error Messages See “Error Messages” on page 151 for information relating to error messages.

14.7.2 Common

Problems and Solutions

Analog Output Incorrect Make certain of the type of Analog Output (voltage or current) that the channel is

equipped with; see “ldentifying the Output Type” on page 135.

Use the and - menu items to
force the Analog Output to a known output. Then, adjust your readout device, panel
meter, PLC or data acquisition system to match.

Check the output selection jumpers; see “Output Selection” on page 135.
Check the ‘T # > [If ' F

P -> DAC E” menu items.

) |

Sensitivity to EMI/RFI To obtain maximum immunity to electromagnetic or radio frequency interference,
make certain that the shield of the cable is connected to ground/earth only at the read-
out device. The shield of the cable should not be connected to the instrument.
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Chapter 15
Split Display Virtual Channel

15.1 Features

The Split Display Virtual Channel allows the display of two track, peak or valley
values from any two channels at the same time. One value is displayed on the left
side of the display, and another value is displayed on the right side.

The display setup used to format each value is inherited from the source channel
of the value.

Split Displays are most useful on chassis with a 16-character display such as the
Models SC1000, SC2000 and SC2001. The quad-line, 20-character display of
the Model SC3004, however, already allows an Input Channel to show its own
Track & Peak, Track & Valley or Peak & Valley values on the display at the same
time. Thus, a Split Display Virtual Channel is not generally used on an Model
SC3004.

15.2 Wiring

A Virtual Channel exists in software only; it does not occupy a physical slot inside
of the instrument’s chassis. However, a Virtual Channel does require a channel
number.

There is no rear-panel connector for a Virtual Channel.

15.3 Setup Procedure

If you are not familiar with operating the instrument in the SETUP menu mode,
see “SETUP Menu mode” on page 23. A listing of all menu item is given in “Setup
Menu Reference” on page 157.
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15.4 Channel Menu

Detailed instructions on operating the instrument in the SETUP Menu mode can be
found in “SETUP Menu mode” on page 23. A diagram of all menus is located in
“Setup Menu Reference” on page 157.

LEFT CHANHEL Menu ltem This specifies the channel that is displayed on the left half of the split display.

LEFT SOURCE Menu ltem This lets you designate the data source of the channel monitored by the left half of the
split display. Each channel has three data sources: the live tracking value (TRACK),
its highest value (PEAK), and its lowest value (VALLEY).

The options for this menu item are:

” means the live tracking value of the channel.
means the highest value of the channel since the peak detector was last
cleared.

i 149
R0y

means the lowest value of the channel since the valley detector was last

cleared.
RIGHT CHAHMEL Menu ltem This specifies the channel that is displayed on the right half of the split display.
RIGHT SOURCE Menu ltem This lets you designate the data source of the channel monitored by the right half of

the split display. Each channel has three data sources: the live tracking value
(TRACK), its highest value (PEAK), and its lowest value (VALLEY).

The options for this menu item are:

k" means the live tracking value of the channel.
F means the highest value of the channel since the peak detector was last
cleared.

*  “UALLEY” means the lowest value of the channel since the valley detector was last
cleared.
LEAUE MENU Menu ltem When the menu item is displayed, press [ENTER] to leave this menu. Press [EXIT] to

return to the RUN mode.

15.5 Troubleshooting

Front Panel Buttons not When a Split Display Virtual channel is displayed the [VALUE], [CLEAR] and [TARE]

Operating in RUN Mode buttons have no effect. To change one of the values shown on a Split Display Virtual
channel, use the its SETUP menu. To clear peak/valley values or tare an Input chan-
nel, use the [CHANNEL] button to select an Input channel and then use the [CLEAR]
or [TARE] buttons.

page 140  008-0608-00

Download from Www.Somanuals.com. All Manuals Search And Download.



SC Series Instruction Manual

Download from Www.Somanuals.com. All Manuals Search And Download.

page 141

[ouuny) [onpiA Aojdsiq wds I sl



page 142  008-0608-00

Download from Www.Somanuals.com. All Manuals Search And Download.



Chapter 16
Mathematics Virtual Channel

16.1 Features

The Mathematics Virtual Channel is a powerful, flexible means to allow SC Series
Instruments to perform simple to moderate functions that previously required the
use of expensive programmable logic controllers (PLC).

A Mathematics Virtual Channel is akin to a PLC; it can execute programs written
in an interpretive language called SensoCode. At the time of order, your specific
application is analyzed by our sales and engineering staff and one or more Senso-
Code programs are created. These SensoCode programs are loaded into the
Mathematics Virtual channels of the instrument at the factory. The end result is an
instrument that meets your specific needs but is built with “off-the-shelf” hardware
and software.

SensoCode programs allow the instrument to perform a variety of functions
including:

+ Mathematics: addition, subtraction, multiplication, division, square roots, etc.

* Logical: if/then condition statements, comparison of values

* Timing

* Input: from any channel’s track, peak or valley values, open-collector inputs,
constant user-entered values from the SETUP menu

*  Output: Each Mathematics Channel generates its own track, peak, and valley
values. A SensoCode program can “take control” of the Limit Output and/or
front panel indicator lights.
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16.2 Wiring

A Virtual Channel exists in software only; it does not occupy a physical slot inside of
the instrument’s chassis. However, a Virtual Channel does require a channel number.

A SensoCode program that is executed by a Mathematics Virtual Channel can use the
System connector’s Limit Output pins and Function Input pins for its own purposes.
Consult the Customer Information Sheet and Supplemental Instructions included with
the particular instrument for details.
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16.3 Setup Procedure

If you are not familiar with operating the instrument in the SETUP menu mode,

see “SETUP Menu mode” on page 23. A listing of all menu item is given in “Setup
Menu Reference” on page 157.

Step 1: Examine the Supplemental Instructions.

Supplemental Instructions contain important information about what each
Mathematics Channel does and what Function Inputs and/or Limit Output
pins of the System connector are used.

Step 2: Wire to the pins on the System connector.
See “System Connector” on page 35. It is important to read the Supple-
mental Instructions to determine the wiring for your application.

Step 3: Verify operation.
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16.4 Channel Menu

Each Mathematics Virtual Channel can have its configuration and SensoCode pro-
gramming examined via its channel menu. It is not possible to alter the SensoCode
program with the SETUP menu. Detailed instructions on operating the instrument in
the SETUP Menu mode can be found in “SETUP Menu mode” on page 23. A diagram
of all menus is located in “Setup Menu Reference” on page 157.

16.4.1 SENSOCODE P-H This menu item displays the part number and revision level of the SensoCode pro-

Menu ltem gram loaded in this Mathematics Virtual Channel.
16.4.2 USER UALLES This sub-menu contains menu items for each of the User Values. User Values are
Sub-Menu constant numeric values that can be edited by the user and read by a SensoCode pro-

gram. The use of each User Value depends on the SensoCode program loaded in the
Mathematics Virtual Channel.

By default, the four items on this menu are I and
4. However, a SensoCode program can alter the menu item text for each of
the User Values to make them more relevant to the operator. For example,
1 might be re-titled JELLY EERH COUKT

16.4.3VIEW SENSOCODE This menu item allows the display of each “step” (either an operand or an instruction)

Menu ltem of the SensoCode program presently loaded into a Mathematics Virtual Channel.
Pressing [ENTER] will display the next step of the SensoCode program until the entire
program has been viewed.

SensoCode programs cannot be altered with the SETUP Mode menu; they can only
be loaded via the serial port with the Instrument Utility Software.

16.4.4 JIEW COMMANDS This sub-menu contains menu items for each of the Command Strings that can be

Sub-Menu used by a SensoCode program. Command Strings are text constants that can be
read by a SensoCode program. They are not able to be changed with the SETUP
menu. The use of each Command String depends on the SensoCode program
loaded in the Mathematics Virtual Channel.

The items on this menu are i
&, and COMMARD 7.
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16.4.5 DISPLAY SETUP
Sub-Menu

DISPLAY. DIGITS Menu ltem

DISPLAY. DECPT Menu ltem

DISFLAY. COUMT-BY Menu ltem

DISPLAY. UMITS Menu ltem

DISPLAY. AUERAGE Menu ltem

This menu controls how data values are displayed by the channel and transmitted
via serial communications.

Selects the number of digits displayed by the channel. The choices are:

m 99

" displays both positive and negative numbers with five full dig-

2" displays positive numbers with six full digits (999999) and
negat|ve numbers with five full digits (-99999).

7 [ * displays positive number with seven full digits (9999999)
and negative numbers with six digits (-999999).

Selects the decimal point location on the channel’s display and serial communica-
tions output. Use the [UP] and [DOWN] buttons to move the decimal point to the
right and left.

Determines by what value the display increments or decrements. This will make
the display less sensitive to a noisy signal. The choices are:

Specifies the four character label that is displayed to the right of the channel’s val-
ues. This menu item doesn’t change the mathemahcal scaling of the channel’s
values; that is determined by the “# ” menu item.

When a character position is flashing press the [UP] or [DOWN] button to change
the character. Press [ENTER] to advance to the next character.

Controls the speed with which the channel’s display values will update. The
choices are:

+ “IH” means that the display will update four times each second. The channel’s
values will be averaged for 1/4 second, then displayed.
* “IFF” means that the channel’s display will update as quickly as possible.
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16.4.6FOIER-04 SOURCE  This menu selects which value is displayed by the channel when first entering the
Menu ltem RUN mode.

For single-line displays, the choices are:
” means the live tracking value of the channel.

means the highest value of the channel.
¥” means the lowest value of the channel.

For multi-line displays, the choices are:

. u--!-

” means the live tracking value of the channel.
means the highest value of the channel.

" means the lowest value of the channel.
:” means the live tracking value and the highest value of the channel.
" means the live tracking value and the lowest value of the channel.

means the highest and lowest values of the channel.

. u--!-
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16.5 Troubleshooting

See “Error Messages” on page 151 for information relating to error messages.

NOTICE

Supplemental Instructions included with the instrument may contain important
information about which indicator lights, Function Input pins and/or Limit Output
pins of the System connector are used by the Mathematics Virtual channel.
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Chapter 17
Error Messages

17.1 Overview

If the instrument detects an error during the RUN, INITIALIZE, or SETUP modes,
it stops operation and enters its ERROR mode as described in “Operating Modes”
on page 19.

The most frequent causes of error messages are:

»  Wiring/electrical connection problems

* Misplaced address jumpers when installing or removing channel circuit
boards

»  Swapping channel circuit boards between instruments

* Incorrect calibration of the transducer to the instrument

SC Series Instruction Manual page 151
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17.2 Error Message List

Error 05, DIVICE EY ZERD

Error 07, SGUARE ROOT

Error 09, LOG-LM

Error 16, +15 SUPPLY HIGH

Error 17, +15U SUPFLY LOW

Error 18, -15 SUPPLY HIGH

Error 19, -15U SUPFLY LOW

Error 20, CHAMHEL :MAKCH

Error 21, BLOWH STACK

Error 22, TYFE HOT FOUND

Error 23, CAW*T REMDER FS

Error 24, SIG. MOD CRC ROM

Error 25, 516, MOD CRC READ

Error 26, MO SIG. MODOL

Error 27, 5. EE WRITE HAK

Error 28, 5. EE RERD HAK

page 152
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A Mathematics Virtual channel has attempted to divide by zero.

A Mathematics Virtual channel has attempted to take the square root of a negative
number.

A Mathematics Virtual channel has attempted to take the logarithm of either zero or a
negative number.

The internal +15 VDC power supply is generating a voltage that is too high.

The internal +15 VDC power supply is generating a voltage that is too low. Check the
wiring between the instrument and the transducer or amplifier.

The internal -15 VDC power supply is generating a voltage that is too high (more pos-
itive). Check the wiring between the instrument and the transducer or amplifier.

The internal -15 VDC power supply is generating a voltage that is too low (more nega-
tive).

An invalid channel number has been encountered by the instrument. Restart the
instrument. If this error persists, contact our Service department with the information
found in the = EY. menu item.

The instrument’s software stack has overflowed. Restart the instrument. I[f this error
persists, contact our Service department with the information found in the !
. menu item.

The instrument has not been programmed to understand the type of channel Contact
our Service department with the information found in the SYSTEM HEHL -> ! !
menu item.

The full-scale value of the transducer cannot be rendered on the display with the
selected [ U menu settings. Change the [II * menu settings to better
match the transducer’s capacity.

A checksum error occurred while reading a Signature Module’s read-only-memory.
Check the wiring and restart the instrument. This error may occur with very long cable
lengths.

A checksum failure occurred reading data from a Signature Module. Check the wiring.
This error may be caused by a faulty Signature Module.

No Signature Module was detected during Check

wiring.

The channel's EEPROM could not be detected during a write operation. Check that
the channel’'s address jumpers are set properly so that each card has an unique
address.

The channel's EEPROM could not be detected during a read operation. Check that
the channel’s address jumpers are set properly.
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Error 29, 5. EE VERIFY FRIL

Error 30, 5. EE ERASE MAK

Error 31, BLANK IDENT

Error 32, BOGUS EE AODR

Error 33, SIG. MOD WIRES

Error 34, SIG. MOD MISMATCH

Error 35, BOGLS MENU TYPE

Error 36, BAD EE TABLE

Error 37, BAD PERSOMALITY

Error 38, BAD FORMAT

Error 39, WRONG HARDWARE

Error 41, SHUNT CAL ERROR

Error 43, BAD IDENT CRC

Error 44, BAD FUNCTION

Error 45, A+D HAK

Error 46, SEHSE WIRES

A verification failure occurred during a write operation to the channel's EEPROM.
Restart the instrument.

The channel’s EEPROM could not be detected during an erase operation. Check
that the channel’s address jumpers are set properly.

The channel does not appear to have been installed properly This occurs if you
swap Input or Output boards without using : i to format
the channel's EEPROM.

An invalid address has been passed to the programmer. Restart the instrument. If
this problem persists, contact our Service department with the information found
in the = . menu item.

The instrument has detected that the (+)Signature and (-)Signature pins (labeled
as “+MEM” and “-MEM) are likely reversed.

The excitation type byte found inside a Signature Module indicates that the chan-
nel is not designed to operate with that type of transducer.

A menu contains an invalid menu type. Contact Sensotec with the information
found in the = . menu item.

The instrument doesn’t understand the EEPROM type settmg for the channel
Contact Sensotec with the information found in the
menu item.

The channel doesn’t understand the given card type. Contact Sensotec with the
information found in the menu item.

The channel's EEPROM memory contains a display setting which is not under-
stood by the instrument. Check that every item in the channel’s ! =
menu has a valid setting.

The channel type expected by the instrument for the channel number is not the
channel type that is physically installed. If you have changed the address jumpers
on one or more channels, replace them in their original configuration.

The application of the shunt resistor did not affect the transducer’s output. Check
the wiring and the transducer output with a voltmeter to verify proper operation.

If this is a Strain Gage Channel, make certain that the shunt calibration resistor
installed on the circuit board is the correct value per the transducer’s Calibration
Record.

If this is a High-Level Input Channel, make certain that the Shunt Cal 1 and Shunt
Cal 2 pins are connected to the correct pins of the transducer/amplifier.

A checksum failure has occurred when reading a channel's EEPROM. Restart
the instrument.

The instrument has requested that the channel perform a function that it is not
capable of. Restart the instrument.

Hardware error. The channel’'s Analog-to-Digital converter is not communicating
with the channel’s microprocessor. Restart the instrument.

The Strain Gage Channel’s (+)Sense and (-)Sense pins (labeled as “+SEN” and “-
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Error 47, EAD EE TWPE RER

Error 48, MULL MEHU

Error 49, HULL ACTION FCH

Error 50, EXCITATION

Error 51, CAH’T OO0 EXC.

Error 52, 51G. MOD LEMGTH R

Error 53, 5IG. MOD RECTYPE

Error 54, S1G. MOD LEMGTH W

Error 55, 5IG. MOD UERIFY SP

Error 56, 5IG. MOD UERIFY

Error 57, IRONG SI6. MOD,

Error 58, WROMG EE VERSION

Error 59, CAHT OO0 SIG.MOD

Error 60, SLAVE TIMEOUT
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SEN”) are not connected to the (+)Excitation and (-)Excitation pins (labeled as “+EXC”
and “-EXC”), respectively,  This is most likely caused by the connector being
unplugged from the channel.

If you are not mterested in the using this channel and you wish to suppress this error,
see L. Menu Item” on page 75.

When installing a channel, the EEPROM type requested by the channel is not valid.

Contact Sensotec with the information found in the =
item.

A menu contams a NULL item. Contact our Service department with the information
found in the = EY. menu item.

A menu contains a NULL action function. Contact our Service department with the
information found in the ZYSTEH HEHU -> S0FTHA . menu item.

The channel’s excitation voltage regulator has shut down because the protection cir-
cuit that limits the output current has activated. This is most likely caused by a short of
the (+)Excitation and (-)Excitation pins (labeled as “+EXC” and “-EXC”).

The channel's EEPROM memory contains an ex0|tat|on settln which is not under-
stood by the instrument. Change the channel’s A i : P
item to another setting.

An unexpected length byte was found inside a Signature Module during a read opera-
tion. Check the wiring.

An unexpected record type was found inside a Signature Module during a read opera-
tion. Check the wiring.

An unexpected record type was found inside a Signature Module during a write opera-
tion. Check the wiring and re-start the instrument.

A data verification error occurred during a write operation to a Signature Module’s
scratchpad. Check the wiring and re-start the instrument.

A data verification error occurred during a write operation to a Signature Module.
Check the wiring and re-start the instrument.

You have attempted to perform an i operation with a different Signature
Module than what was connected when the instrument was powered up. Re-connect
the original transducer/Signature Module and restart the instrument.

Another cause of this error is described in the description for Error 68 below.

The channel’'s EEPROM memory data is not able to be used by this version of firm-
ware. Make certain that you have not accidentally swapped channel circuit boards
between instruments. If you are certain that you want to use the channel circuit board
with this instrument yo may res t the channels EEPROM memory data to factory
defaults with the = [

A Signature Module is connected to a channel which doesn’t support Signature Cali-
bration. Only Strain Gage Input channels are designed to operate with Signature Cal-
ibration.

The channel’s microprocessor did not respond because the channel’s analog-to-digi-
tal converter did not calibrate properly. Restart the instrument.
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Error 61, LOAD MOT GT LOAD

Error 62, SLAVE HAK

Error 67, LOADS HOT CLOSE

Error 68, CAW’ T CALIBRATE

Error 70, CAHT OO0 GAIH

Error 71, SLAVE CHECKSUM

Error 72, CAW’T 00 FILTER

Error 73, SLAVE NOT INIT

Error 74, SLAVE EAD REPLY

Error 75, SLAUE WOT FOUND

Error 81, OPERAND EXPECTED

Error 82, BAD OPERAND

Error 83, BAD INSTRUCTION

Error 84, BAD UALUE

A load applied during a known-load calibration was not greater than a previously
applied load. To insure both correct operation of the transducer and application of the
load, the instrument expects the voltage applied at each known-load point to be
increasing. For example, the load applied at Known-Load Point 2/2 must cause the
transducer to produce a more positive voltage than at Known-Load Point 1/2.

If you are calibrating with a AC-AC LVDT Input channel, make certain that you have
followed the procedure described in “Electrical Null and Transducer Mounting” on
page 93.

The channel’s microprocessor is responding to a message, but it did not acknowledge
it correctly. Restart the instrument.

During a 5-Point Known-Load calibration, you would typically apply loads at 0%, 25%,
50%, 75% and 100% of the transducer’s full-scale and optionally calibrate the return
points of 75%, 50%, 25% and 0%. The instrument makes sure that transducer read-
ings taken during the second application of the load are close to the readings taken
during the first application of the load. This insures both correct operation of the trans-
ducer and application of the loads.

The instrument has detected that the transducer presently connected to the channel is
different than the transducer the channel was last calibrated with. Ordinarily, the
instrument would perform a Shunt Calibration or mV/V Calibration. However, since
the channel’s iF FE menu item is set to one of the Known-Load Calibration
settings, no calibration can take place. Either re-connect the original transducer or
use the SETUP menu to perform a calibration.

The channel's EEPROM memory contains an input rang
capabilities of the channel. Change the channel’s
menu item to another setting.

ettin wh|ch is beyond the

j -> Fi

The channel’'s microprocessor did not send a correct checksum to the instrument.
Restart the instrument.

The channel's EEPROM memory contains a frequency response setting which is not
understood by the instrument. Change the channel’s OFERATION : -E
item to another setting.

The channel’'s microprocessor has not yet been initialized by the instrument. Restart
the instrument.

The channel’s microprocessor replied with a message that was either not understood
or different than expected. Restart the instrument.

The channel’s microprocessor did not respond. Restart the instrument.

The first step of a SensoCode program must be an Operand. The SensoCode pro-
gram loaded in the Mathematics Virtual channel is invalid.

The SensoCode program loaded into a Mathematics Virtual channel contains a bad
operand.

The SensoCode program loaded into a Mathematics Virtual channel contains a bad
instruction.

A Mathematics Virtual channel has attempted to get a value from a channel not

installed in the instrument.
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Error 85, UNREACHABLE =0TO The destination step of a “Go to” Instruction is beyond the end of the SensoCode pro-
gram. The SensoCode program loaded in the Mathematics Virtual channel is invalid.

Error 87, 50TO MOT JUMP The SensoCode program contains a “Go to” Instruction that has not been converted
into a “Jump” Instruction. Restart the instrument.
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Chapter 18
Setup Menu Reference

18.1 Navigation instructions

*  Press [UP]+[DOWN] to enter the SETUP menu mode.
*  Press [UP] to move up.

*  Press [DOWN] to move down.

* Press [ENTER] to select an item.

*  Press [EXIT] to re-start the instrument.

SC Series Instruction Manual page 157
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Table 7-10: SETUP Menu

——— (menu varies according to channel type)
| ——— (menu varies according to channel type)
——— (menu varies according to channel type)
| ——— (menu varies according to channel type)
——— (menu varies according to channel type)
| ——— (menu varies according to channel type)
——— (menu varies according to channel type)
| ——— (menu varies according to channel type)
——— (menu varies according to channel type)
| ——— (menu varies according to channel type)
——— (menu varies according to channel type)
| ——— (menu varies according to channel type)
——— (menu varies according to channel type)
| ——— (menu varies according to channel type)
——— (menu varies according to channel type)
| ——— (menu varies according to channel type)
——— (menu varies according to channel type)
| ——— (menu varies according to channel type)
——— (menu varies according to channel type)
| ——— (menu varies according to channel type)
——— (menu varies according to channel type)
| ——— (menu varies according to channel type)
——— (menu varies according to channel type)
(see LIMIT MENU)

(see LIMIT MENU)

(see LIMIT MENU)

(see LIMIT MENU)

(optional)(see LIMIT MENU)
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(see SYSTEM MENU)

(see SERIAL COM MENU)

(see DISPLAY MENU)

X=X =X =xA=xA=x=x=xxx
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Table 7-11: System Menu
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Table 7-12: LIMIT MENU

page 55

page 55
page 55
page 55

page 57

page 57
page 57

Table 7-13: SERIAL COMMUNICATIONS Menu

page 49
page 49
page 49
page 49
page 49

Table 7-14: DISPLAY Menu for Models $C2000, SC2001

page 51
page 51
page 51

page 51

Table 7-15: DISPLAY Menu for Model SC3004
page 51
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Table 7-16: Strain Gage Input Channel Menu

page 63

page 63

page 64

page 65

page 65

page 65

page 65
page 65

page 59

page 59

page 67
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Table 7-16: Strain Gage Input Channel Menu (Continued)

(menu varies with page 69
calibration type)

page 71
page 73

page 74

— UFDATE OF

page 75
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Table 7-17: AC-AC LVDT Input Channel Menu

page 83

page 83

page 84

page 85

page 85

page 85

page 85
page 85

page 85

page 85

page 87
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Table 7-17: AC-AC LVDT Input Channel Menu (Continued)

page 88

page 89
page 91

page 92
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Table 7-18: High-Level Input Channel Menu
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Table 7-18: High-Level Input Channel Menu (Continued)

=k (menu varies with page 115
calibration type)

page 117
page 119

page 120
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Table 7-19: Relay Output Channel

page 127

page 127

page 127

page 127

Table 7-20: DAC Output Channel Menu

page 133

page 134

Table 7-21: Split Display Virtual Channel

page 140
page 140

page 140
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Table 7-22: Mathematics Virtual Channel

page 146
(item name may vary) page 146
(item name may vary)
(item name may vary)
(item name may vary)
page 146
— page 146
— —_ page 147
— page 147
— page 147
— page 147
page 147
— page 148
(SC3004 only)
(SC3004 only)
(SC3004 only)
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A

AC/AC-LVDT Input channel 79

2-Point Known Displacement Calibration 87—-89

3-Point Known Displacement Calibration 87-89

5-Point Known Displacement Calibration 87—-89

Analog Output 91-92, 94-95

auto-zero function 83

Auxilliary Function pins 85, 95

calibration procedure 81

calibration types comparison 87

display setup 85

Electrical Null 93

EMI/RFI interference 95

frequency response 83

oLl message 95

remote control of Track/Hold, Peak/Valley clear,
Peak/Valley hold or Tare 85, 95

resolution 83

SETUP menu 83

software revision 92

specifications 82

step response time 83

Transducer Mounting 93

troubleshooting 95

wiring 80

Analog Output

AC/AC-LVDT Input channel 91-92, 94-95
DAC Output channel 134-136

High-Level Input channel 119-122
Strain-Gage Input channel 73-77

auto-zero function

AC/AC-LVDT Input channel 83
High-Level Input channel 109
Strain-Gage Input channel 63

Auxilliary Function pins

AC/AC-LVDT Input channel 85, 95
High-Level Input channel 112, 122
Strain-Gage Input channel 66, 77

buttons

CHANNEL 21
CLEAR 20, 57
DOWN 23
ENTER 23
EXIT 23
TARE 21

UP 23
VALUE 20

C

calibration
AC/AC-LVDT Input channel 81
High-Level Input channel 107
Strain-Gage Input channel 61
case removal
of SC1000 and SC2000 28
of SC2001 31
of SC3004 34
channel
address jumpers 42
changing which is displayed 21, 51
clearing peak and valley 20
deleting last in instrument 44
Input 12
installation 42
list of all in instrument 41
Output 12
reset to default settings 44
types 12
Virtual 12
CHANNEL button 21
Chassis 25
CLEAR button 20, 57
Communications Guide 11, 47
connectors
System 36
Customer Information Sheet 11

DAC Output channel 129

Analog Output 134-136

EMI/RFI interference 136

SETUP menu 133

setup procedure 131

specifications 132

troubleshooting 136

wiring 130

display

averaging
AC/AC-LVDT Input channel 85
High-Level Input channel 111
Mathematics Virtual channel 147
Strain-Gage Input channel 65

changing channel shown on 21, 51

decimal points
AC/AC-LVDT Input channel 85
High-Level Input channel 111
Mathematics Virtual channel 147
Strain-Gage Input channel 65

disabling 51

lower line 20, 51
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message
AC/AC-LVDT Input channel 95
High-Level Input channel 122
Strain-Gage Input channel 77
percentage of Analog-to-Digital converter input 20
symbols 20
track, peak or valley 20
units of measure
AC/AC-LVDT Input channel 85
High-Level Input channel 111
Mathematics Virtual channel 147
Strain-Gage Input channel 65
when shunt calibration resistor applied 21
DOWN button 23

EMI/RFI interference
AC/AC-LVDT Input channel 95
DAC Output channel 136
High-Level Input channel 122
Strain-Gage Input channel 78

ENTER button 23

error messages 151

ERROR mode 22

excitation
Strain-Gage Input channel 69

EXIT button 23

F

frequency response
AC/AC-LVDT Input channel 83
High-Level Input channel 109
Strain-Gage Input channel 63
fuse replacement
of SC1000 and SC2000 30
of SC2001 32
of SC3004 34

H

High-Level Input channel 97
2-Point Known Load Calibration 113, 115, 117
3-Point Known Load Calibration 113, 115, 117
5-Point Known Load Calibration 113-114, 116, 118
Analog Output 119-122
auto-zero function 109
Auxilliary Function pins 112, 122
calibration procedure 107
calibration types comparison 113
display setup 111
EMI/RFI interference 122
frequency response 109
message 122
remote control of Track/Hold, Peak/Valley clear,
Peak/Valley hold or Tare 112, 122
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resolution 109

SETUP menu 109

Shunt Calibration 21, 113, 115, 117
software revision 120
specifications 108

step response time 109
troubleshooting 122

wiring 98

indicator lights
limits 54
lower line display of 51
Tare 21
INITIALIZE mode 19
installation of channels 42

L

LEDs. See indicator lights.
lights. See indicator lights.
limits
clearing latched limits 20
enabling 55
indicator lights
latching 57
Limits 01-04 54, 123
Limits 05-08 54, 123
Limits 09-12 54, 123
Limits 13-16 54, 123
open-collector outputs 38
operation 54-55, 57
Relay Output channels 54
scan time 54
SETUP menu 55
wiring 36
LVDT Input channel
See AC/AC-LVDT Input channel

M

Mathematics Virtual channel 143
display setup 147
operation 145
SensoCode 143
part number 146
viewing program 146
SETUP menu 146
troubleshooting 149
user values 146
wiring 144
menu. See SETUP menu mode.

0

operating modes 19
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ERROR 22 software revision 146
INITIALIZE 19 viewing 146
RUN 20 Serial Communications 47
SETUP menu 23 icati
(LI message RS-232 defined 48
AC/AC-LVDT Input channel 95
High-Level Input channel 122
Strain-Gage Input channel 77
P
panel mounting
of SC1000 and SC2000 27
of SC3004 33

communications parameters 48—49
RS-485 defined 48
Serial Communications Guide 11
SETUP menu mode
navigation instructions 157
overview 23
reference 158
shunt calibration check 21
Signature Calibration
defined 14
Peak/Valley values with Strain-Gage Input channel 67, 74
AC/AC-LVDT Input channel 83 S|gnature Module 74
displaying 20 defaulting to factory settings 74
High-Level Input channel 109 i
remote clearing of all 36 iti ith i
Strain-Gage Input channel 63 software revision
Q
quick start 15
R
rack mounting

updating channel's Analog Ouput settings 74
writing with information from SETUP menus 74
AC/AC-LVDT Input channel 92
chassis 41
Mathematics Virtual channel 146
SensoCode program 146
specifications
of SC1000 and SC2000 28
Relay Output channel 123
diagnostics 127
SETUP menu 127
specifications 126
wiring 124
resolution

High-Level Input channel 120
Strain-Gage Input channel 75

RS-232

AC/AC-LVDT Input channel 83
High-Level Input channel 109

AC/AC-LVDT Input channel 82
Chassis Models 26
remote control. See Auxilliary Function pins 66, 85, 112

DAC Output channel 132
High-Level Input channel 108
Relay Output channel 126
Strain-Gage Input channel 62
Split Display Virtual channel 139
display formatting 139
SETUP menu 140
step response time
AC/AC-LVDT Input channel 83

Strain-Gage Input channel 63 High-Level Input channel 109

- Strain-Gage Input channel 63

RS ;vgt;ngSSG Serial C i Strain-Gage Input channel
Roggs o oonal LOmMHNICATons 2-Point Known Load Calibration 67-68, 70-71
wiring 36 3-Point Known Load Cal!bratlon 67-68, 70-71
. 5-Point Known Load Calibration 6768, 70, 72
RS-485. See Serial Communications
RUN mode 20 Analog Output 73-77
auto-zero function 63
Aukxilliary Function pins 66, 77
S calibration procedure 61
SC Series ‘
features 12
SC1000 20, 27
SC2000 27
SC2001 31
SC3004 33, 139
SensoCode 143
part number 146

calibration types comparison 67
display setup 65

EMI/RFI interference 78
excitation 69

frequency response 63
mV/V Calibration 67-68, 71

message 77

remote control of Track/Hold, Peak/Valley clear
Peak/Valley hold or Tare 66, 77
SC Series Instruction Manual
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resolution 63
SETUP menu 63
Shunt Calibration 21, 67, 69, 71
software revision 75
specifications 62
step response time 63
troubleshooting 77
wiring 60

System Connector
diagnostics 41

pinout 36
T
Tare
activating or deactivating 21
remote of all channels 36
See also Auxilliary Function pins.
Tare light 21

troubleshooting
AC/AC-LVDT Input channel 95
DAC Output channel 136
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High-Level Input channel 122
Strain-Gage Input channel 77

U

UP button 23
user values 146

V'
VALUE button 20

w

wiring
AC/AC-LVDT Input channel 80
DAC Output channel 130
High-Level Input channel 98
Mathematics Virtual channel 144
Relay Output channel 124
Strain-Gage Input channel 60
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-
Warranty

Honeywell warrants goods of its manufacture as being free of defective materials
and faulty workmanship. Contact your local sales office for warranty information.
If warranted goods are returned to Honeywell during the period of coverage, Hon-
eywell will repair or replace without charge those items it finds defective. The
foregoing is the Buyer’'s sole remedy and is in lieu of all other warranties,
expressed or implied, including those of merchantability and fithess for a particular
purpose.

Specifications may change without notice. The information we supply is believed
to be accurate and reliable as of this printing. However, we assume no responsi-
bility for its use.

While we provide applications assistance personally, through our literature and
the Honeywell web site, it is up to the customer to determine the suitability of the
product in the application.
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http://www.honeywell.com/sensotec

Document Number 008-0608-00  Printed in USA © Copyright 2005 Honeywell International Inc.

Download from Www.Somanuals.com. All Manuals Search And Download.



Free Manuals Download Website
http://myh66.com
http://usermanuals.us

http://www.somanuals.com

http://www.4manuals.cc

http://www.manual-lib.com

http://www.404manual.com

http://www.luxmanual.com

http://aubethermostatmanual.com

Golf course search by state

http://golfingnear.com

Email search by domain

http://emailbydomain.com

Auto manuals search

http://auto.somanuals.com

TV manuals search

http://tv.somanuals.com



http://myh66.com/
http://usermanuals.us/
http://www.somanuals.com/
http://www.4manuals.cc/
http://www.manual-lib.com/
http://www.404manual.com/
http://www.luxmanual.com/
http://aubethermostatmanual.com/
http://www.golfingnear.com/
http://emailbydomain.com/
http://auto.somanuals.com/
http://tv.somanuals.com/

	SC Instrumentation
	Contents
	Contents 3
	Chapter 1 Introduction 9
	Chapter 2 Getting Started Quickly 15
	Chapter 3 Operating Modes 19
	Chapter 4 Chassis Models 25
	Chapter 5 System Connector 35
	Chapter 6 System Menu 41
	Chapter 7 Serial Communications 47
	Chapter 8 Display Menu 51
	Chapter 9 Limits 53
	Chapter 10 Strain-Gage Input Channel 59
	Chapter 11 AC/AC-LVDT Input Channel 79
	Chapter 12 High-Level Input Channel 97
	Chapter 13 Relay Output Channel 123
	Chapter 14 DAC Output Channel 129
	Chapter 15 Split Display Virtual Channel 139
	Chapter 16 Mathematics Virtual Channel 143
	Chapter 17 Error Messages 151
	Chapter 18 Setup Menu Reference 157
	Index 169
	Warranty 173

	Chapter 1 Introduction
	1.1 About This Manual
	1.1.1 Scope
	1.1.2 Conventions
	1.1.3 Organization

	1.2 Related Documents
	Customer Information Sheet
	Communications Guide
	Supplemental Instructions

	1.3 What is the SC Series?
	1.3.1 Features
	1.3.2 Chassis Models
	1.3.3 Channel Types
	Input Channels
	Output Channels
	Virtual Channels


	1.4 What is Signature Calibration?
	1.4.1 Overview
	1.4.2 Benefits
	1.4.3 Information Stored


	Chapter 2 Getting Started Quickly
	2.1 Locate Required Parts and Information
	2.2 Connect the Transducer to the Correct Channel of the Instrument
	2.3 Turn on the Instrument
	2.4 Use the SETUP Menus to Enter Transducer Information
	2.5 Calibrate the Transducers to Their Channels
	2.6 The SC Series Instrument is Ready for Use

	Chapter 3 Operating Modes
	3.1 Operating Modes
	3.2 INITIALIZE Mode
	3.3 RUN Mode
	3.3.1 Display
	Model SC3004 and upper line of SC1000, SC2000, SC2001
	Lower Line of SC1000, SC2000, SC2001

	3.3.2 [VALUE] button
	3.3.3 [CLEAR] Button
	3.3.4 [CHANNEL] button
	Shunt Calibration Check

	3.3.5 [TARE] button
	3.3.6 Indicator Lights
	Models SC1000, SC2000, SC2001
	Model SC3004


	3.4 ERROR mode
	3.5 SETUP Menu mode
	3.5.1 Available Menus
	3.5.2 Entering and Exiting the SETUP Menu mode
	3.5.3 Moving Through SETUP Menus and Menu Items
	3.5.4 Exiting the SETUP Menu mode


	Chapter 4 Chassis Models
	4.1 Introduction
	4.2 Specifications
	4.3 Models SC1000 and SC2000
	4.3.1 Differences
	4.3.2 External Arrangement
	4.3.3 Rear Panel
	4.3.4 Panel Mounting
	4.3.5 Rack Mounting
	4.3.6 Bench Mounting
	4.3.7 Case Removal
	Removal of rear panel
	Remove of case from entire circuit board assembly

	4.3.8 Internal Arrangement
	4.3.9 Cleaning
	4.3.10 Vehicle Power Option
	4.3.11 Fuse Replacement

	4.4 Model SC2001
	4.4.1 Differences
	4.4.2 External Arrangement
	4.4.3 Front Panel
	4.4.4 Case Removal
	4.4.5 Internal Arrangement
	4.4.6 Cleaning
	4.4.7 Vehicle Power Option
	4.4.8 Fuse Replacement

	4.5 Model SC3004
	4.5.1 External Arrangement
	4.5.2 Rear Panel
	4.5.3 Panel Mounting
	4.5.4 Bench Mounting
	4.5.5 Case Removal
	4.5.6 Rear Panel
	4.5.7 Internal Arrangement
	4.5.8 Cleaning
	4.5.9 Fuse Replacement


	Chapter 5 System Connector
	5.1 Introduction
	5.2 System Connector Pinout
	5.3 Function Input Pins
	5.3.1 Overview
	5.3.2 Example

	5.4 Limit Output Pins
	5.4.1 Overview
	5.4.2 Example


	Chapter 6 System Menu
	6.1 Overview
	6.2 Menu Items
	6.2.1 SOFTWARE REVISION Menu Item
	6.2.2 CONFIGURATION Sub- Menu
	6.2.3 DIAGNOSTICS Sub- Menu
	OUTPUT n, PIN nn Menu Items
	INPUT TEST Menu Item
	SCAN TIME Menu Item

	6.2.4 INSTALL CHANNEL Menu Item
	Input or Output Channel Installation Procedure
	Virtual Channel Installation Procedure

	6.2.5 DELETE CHANNEL Menu Item
	6.2.6 DEFAULT CHANNEL Menu Item


	Chapter 7 Serial Communications
	7.1 Overview
	7.2 Wiring
	7.3 Communications Protocol
	7.3.1 RS-232 vs. RS-485
	7.3.2 Parameters

	7.4 Serial Com Menu
	7.4.1 Overview
	7.4.2 INTERFACE Menu Item
	7.4.3 ADDRESS Menu Item
	7.4.4 BAUD RATE Menu Item
	7.4.5 AUTO LINE-FEED Menu Item
	7.4.6 TRANSMIT TEST Menu Item
	7.4.7 LEAVE MENU Menu Item


	Chapter 8 Display Menu
	8.1 Overview
	8.2 Menu Items for Models SC1000, SC2000, SC2001
	8.2.1 UPPER CHANNEL Menu Item
	8.2.2 LOWER CHANNEL Menu Item
	8.2.3 LOWER MODE Menu Item
	8.2.4 DISPLAY DISABLE Menu Item

	8.3 Menu Items for Model SC3004
	8.3.1 POWER-ON CHANNEL Menu Item


	Chapter 9 Limits
	9.1 Understanding Limits, Set Points and Return Points
	9.2 Limit Operation
	9.2.1 Actions When Activated
	9.2.2 Scan Time

	9.3 Limit Menus
	9.3.1 Overview
	9.3.2 LIMIT.ENABLE Menu Item
	9.3.3 LIMIT.SETPOINT Menu Item
	9.3.4 LIMIT.RETURN PNT Menu Item
	9.3.5 LIMIT.ENERGIZE Menu Item
	9.3.6 LIMIT.LATCHING Menu Item
	9.3.7 LIMIT.CHANNEL Menu Item
	9.3.8 LIMIT.SOURCE Menu Item
	9.3.9 LEAVE MENU Menu Item


	Chapter 10 Strain-Gage Input Channel
	10.1 Features
	FP2000 Transducers

	10.2 Wiring
	10.3 Calibration Procedure
	10.4 Specifications
	10.5 Channel Menu
	10.5.1 OPERATION Sub-Menu
	AUTO-ZERO Menu Item
	FREQ. RESPONSE Menu Item
	POWER-ON SOURCE Menu Item

	10.5.2 DISPLAY SETUP Sub-Menu
	DISPLAY. DIGITS Menu Item
	DISPLAY. DECPT Menu Item
	DISPLAY. COUNT-BY Menu Item
	DISPLAY. UNITS Menu Item
	DISPLAY. AVERAGE Menu Item

	10.5.3 AUXn FUNCTION Menu Items
	10.5.4 CALIBRATION TYPE Menu Item
	10.5.5 CALIBRATION DATA Sub-Menu
	EXCITATION Menu Item
	FULL SCALE MV/V Menu Item
	FULL SCALE VALUE Menu Item
	ZERO SCALE VALUE Menu Item
	SHUNT CAL VALUE Menu Item
	KNOWN POINT x/y Menu Items

	10.5.6 CALIBRATE Menu Item
	10.5.7 DAC SETUP Sub-Menu
	DAC. CHANNEL Menu Item
	DAC. SOURCE Menu Item
	DAC. ZERO-SCALE Menu Item
	DAC. FULL-SCALE Menu Item

	10.5.8 SIGNATURE MODULE Sub-Menu
	UPDATE SIG.MOD? Menu Item
	DEFAULT SIG.MOD? Menu Item
	UPDATE DAC SETUP Menu Item

	10.5.9 DIAGNOSTICS Sub-Menu
	DAC FULL SCALE Menu Item
	DAC ZERO SCALE Menu Item
	VERSION INFO Menu Item
	DISPLAY ADC Menu Item
	LINEARIZATION Menu Item
	DISABLE CHANNEL Menu Item


	10.6 Analog Output Configuration
	10.6.1 Identifying the Output Type
	10.6.2 Channel Menu Items
	10.6.3 Output Selection

	10.7 Troubleshooting
	10.7.1 Error Messages
	10.7.2 Common Problems and Solutions
	Erratic Display
	+OVLD or -OVLD on Display
	Analog Output Incorrect
	“APPLY 00000” on Power-up
	Auxiliary Function Pins Not Operating
	Sensitivity to EMI/RFI
	Shunt Calibration Feature not Operating



	Chapter 11 AC/AC-LVDT Input Channel
	11.1 Features
	11.2 Wiring
	11.3 Calibration Procedure
	11.4 Specifications
	11.5 Channel Menu
	11.5.1 OPERATION Sub-Menu
	AUTO-ZERO Menu Item
	FREQ. RESPONSE Menu Item
	POWER-ON SOURCE Menu Item

	11.5.2 DISPLAY SETUP Sub-Menu
	DISPLAY. DIGITS Menu Item
	DISPLAY. DECPT Menu Item
	DISPLAY. COUNT-BY Menu Item
	DISPLAY. UNITS Menu Item
	DISPLAY. AVERAGE Menu Item

	11.5.3 AUXn FUNCTION Menu Items
	11.5.4 CALIBRATION TYPE Menu Item
	11.5.5 CALIBRATION DATA Sub-Menu
	FULL SCALE VRMS Menu Item
	KNOWN POINT x/y Menu Items

	11.5.6 CALIBRATE Menu Item
	11.5.7 DAC SETUP Sub-Menu
	DAC. CHANNEL Menu Item
	DAC. SOURCE Menu Item
	DAC. ZERO-SCALE Menu Item
	DAC. FULL-SCALE Menu Item

	11.5.8 DIAGNOSTICS Sub-Menu
	DAC FULL SCALE Menu Item
	DAC ZERO SCALE Menu Item
	VERSION INFO Menu Item
	DISPLAY ADC Menu Item
	LINEARIZATION Menu Item
	DISABLE CHANNEL Menu Item


	11.6 Electrical Null and Transducer Mounting
	11.6.1 Overview
	11.6.2 Procedure

	11.7 Analog Output Configuration
	11.7.1 Identifying the Output Type
	11.7.2 Channel Menu Items
	11.7.3 Output Selection

	11.8 Troubleshooting
	11.8.1 Error Messages
	11.8.2 Common Problems and Solutions
	Erratic Display
	+OVLD or -OVLD on Display
	Analog Output Incorrect
	Auxiliary Function Pins Not Operating
	Sensitivity to EMI/RFI
	Non-linearity at the end of the LVDT’s mechanical range



	Chapter 12 High-Level Input Channel
	12.1 Features
	12.2 Wiring
	12.2.1 Channel Connector
	12.2.2 Bi-polar Voltage Amplifiers
	12.2.3 “3-wire Voltage” Amplifiers
	12.2.4 “3-wire Voltage” Amplifiers with Single-wire Shunt Cal
	12.2.5 “3-wire Current” Amplifiers
	12.2.6 “2-wire Current” Amplifiers with Buffered Shunt Cal
	12.2.7 “2-wire Current” Amplifiers with Single- wire Shunt Cal
	12.2.8 Low Voltage DC-DC LVDTs

	12.3 Excitation and Signal Jumpers
	12.3.1 Overview
	12.3.2 Setting Jumpers

	12.4 Calibration Procedure
	12.5 Specifications
	12.6 Channel Menu
	12.6.1 OPERATION Sub-Menu
	AUTO-ZERO Menu Item
	FREQ. RESPONSE Menu Item
	POWER-ON SOURCE Menu Item

	12.6.2 DISPLAY SETUP Sub-Menu
	DISPLAY. DIGITS Menu Item
	DISPLAY. DECPT Menu Item
	DISPLAY. COUNT-BY Menu Item
	DISPLAY. UNITS Menu Item
	DISPLAY. AVERAGE Menu Item

	12.6.3 AUXn FUNCTION Menu Items
	12.6.4 CALIBRATION TYPE Menu Item
	12.6.5 CALIBRATION DATA Sub-Menu
	FULL SCALE VOLT or FULL SCALE CURR Menu Item
	FULL SCALE VALUE Menu Item
	ZERO SCALE VALUE Menu Item
	SHUNT CAL VALUE Menu Item
	KNOWN POINT x/y Menu Items

	12.6.6 CALIBRATE Menu Item
	12.6.7 DAC SETUP Sub-Menu
	DAC. CHANNEL Menu Item
	DAC. SOURCE Menu Item
	DAC. ZERO-SCALE Menu Item
	DAC. FULL-SCALE Menu Item

	12.6.8 DIAGNOSTICS Sub-Menu
	DAC FULL SCALE Menu Item
	DAC ZERO SCALE Menu Item
	VERSION INFO Menu Item
	DISPLAY ADC Menu Item
	LINEARIZATION Menu Item
	DISABLE CHANNEL Menu Item


	12.7 Analog Output Configuration
	12.7.1 Identifying the Output Type
	12.7.2 Channel Menu Items
	12.7.3 Output Selection

	12.8 Troubleshooting
	12.8.1 Error Messages
	12.8.2 Common Problems and Solutions
	Erratic Display
	Blank Display
	+OVLD or -OVLD on Display
	Analog Output Incorrect
	Auxiliary Function Pins Not Operating
	Sensitivity to EMI/RFI



	Chapter 13 Relay Output Channel
	13.1 Features
	13.1.1 First Channel Installed
	13.1.2 Second Channel Installed
	13.1.3 Third Channel Installed
	13.1.4 Fourth Channel Installed

	13.2 Wiring
	13.3 Setup Procedure
	13.4 Specifications
	13.5 Channel Menu
	13.5.1 DIAGNOSTICS Sub-Menu
	RELAY 1 Menu Item
	RELAY 2 Menu Item
	RELAY 3 Menu Item
	RELAY 4 Menu Item



	Chapter 14 DAC Output Channel
	14.1 Features
	14.2 Wiring
	14.3 Setup Procedure
	14.4 Specifications
	14.5 Channel Menu
	14.5.1 DAC SETUP Sub-Menu
	DAC. CHANNEL Menu Item
	DAC. SOURCE Menu Item
	DAC. ZERO-SCALE Menu Item
	DAC. FULL-SCALE Menu Item

	14.5.2 DIAGNOSTICS Sub-Menu
	DAC FULL SCALE Menu Item
	DAC ZERO SCALE Menu Item


	14.6 Analog Output Configuration
	14.6.1 Identifying the Output Type
	14.6.2 Channel Menu Items
	14.6.3 Output Selection

	14.7 Troubleshooting
	14.7.1 Error Messages
	14.7.2 Common Problems and Solutions
	Analog Output Incorrect
	Sensitivity to EMI/RFI



	Chapter 15 Split Display Virtual Channel
	15.1 Features
	15.2 Wiring
	15.3 Setup Procedure
	15.4 Channel Menu
	LEFT CHANNEL Menu Item
	LEFT SOURCE Menu Item
	RIGHT CHANNEL Menu Item
	RIGHT SOURCE Menu Item
	LEAVE MENU Menu Item

	15.5 Troubleshooting
	Front Panel Buttons not Operating in RUN Mode


	Chapter 16 Mathematics Virtual Channel
	16.1 Features
	16.2 Wiring
	16.3 Setup Procedure
	16.4 Channel Menu
	16.4.1 SENSOCODE P/N Menu Item
	16.4.2 USER VALUES Sub-Menu
	16.4.3 VIEW SENSOCODE Menu Item
	16.4.4 VIEW COMMANDS Sub-Menu
	16.4.5 DISPLAY SETUP Sub-Menu
	DISPLAY. DIGITS Menu Item
	DISPLAY. DECPT Menu Item
	DISPLAY. COUNT-BY Menu Item
	DISPLAY. UNITS Menu Item
	DISPLAY. AVERAGE Menu Item

	16.4.6 POWER-ON SOURCE Menu Item

	16.5 Troubleshooting

	Chapter 17 Error Messages
	17.1 Overview
	17.2 Error Message List
	Error 05, DIVIDE BY ZERO
	Error 07, SQUARE ROOT
	Error 09, LOG/LN
	Error 16, +15V SUPPLY HIGH
	Error 17, +15V SUPPLY LOW
	Error 18, -15V SUPPLY HIGH
	Error 19, -15V SUPPLY LOW
	Error 20, CHANNEL >MAXCH
	Error 21, BLOWN STACK
	Error 22, TYPE NOT FOUND
	Error 23, CAN'T RENDER FS
	Error 24, SIG.MOD CRC ROM
	Error 25, SIG.MOD CRC READ
	Error 26, NO SIG.MOD.
	Error 27, S.EE WRITE NAK
	Error 28, S.EE READ NAK
	Error 29, S.EE VERIFY FAIL
	Error 30, S.EE ERASE NAK
	Error 31, BLANK IDENT
	Error 32, BOGUS EE ADDR
	Error 33, SIG.MOD WIRES
	Error 34, SIG.MOD MISMATCH
	Error 35, BOGUS MENU TYPE
	Error 36, BAD EE TABLE
	Error 37, BAD PERSONALITY
	Error 38, BAD FORMAT
	Error 39, WRONG HARDWARE
	Error 41, SHUNT CAL ERROR
	Error 43, BAD IDENT CRC
	Error 44, BAD FUNCTION
	Error 45, A/D NAK
	Error 46, SENSE WIRES
	Error 47, BAD EE TYPE REQ
	Error 48, NULL MENU
	Error 49, NULL ACTION FCN
	Error 50, EXCITATION
	Error 51, CAN'T DO EXC.
	Error 52, SIG.MOD LENGTH R
	Error 53, SIG.MOD RECTYPE
	Error 54, SIG.MOD LENGTH W
	Error 55, SIG.MOD VERIFY SP
	Error 56, SIG.MOD VERIFY
	Error 57, WRONG SIG.MOD.
	Error 58, WRONG EE VERSION
	Error 59, CAN’T DO SIG.MOD
	Error 60, SLAVE TIMEOUT
	Error 61, LOAD NOT GT LOAD
	Error 62, SLAVE NAK
	Error 67, LOADS NOT CLOSE
	Error 68, CAN'T CALIBRATE
	Error 70, CAN'T DO GAIN
	Error 71, SLAVE CHECKSUM
	Error 72, CAN'T DO FILTER
	Error 73, SLAVE NOT INIT
	Error 74, SLAVE BAD REPLY
	Error 75, SLAVE NOT FOUND
	Error 81, OPERAND EXPECTED
	Error 82, BAD OPERAND
	Error 83, BAD INSTRUCTION
	Error 84, BAD VALUE
	Error 85, UNREACHABLE GOTO
	Error 87, GOTO NOT JUMP


	Chapter 18 Setup Menu Reference
	18.1 Navigation instructions

	Index
	A
	B
	C
	D
	E
	F
	H
	I
	L
	M
	O
	P
	Q
	R
	S
	T
	U
	V
	W

	Warranty


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


