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NOTICE

BLH makes no representation or warranties of any kind whatsoever with respect to the
contents hereof and specifically disclaims any implied warranties or merchantability or
fithess for any particular purpose. BLH shall not be held liable for errors contained herein
or for incidental or consequential damages in connection with the furnishing,
performance, or use of this publication or its contents.

BLH reserves the right to revise this manual at any time and to make changes inthe
contents hereof without obligation to notify any person of such revision or changes.

Call (781) 298-2216 for BLH Field Service
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SECTION 1. General Information

1.1 INTRODUCTION

1.1.1 General Description

The FSk-40 is a portable field service kit
designed for starting-up or troubleshooting
process weighing, inventory weighing, and web
tension measurement systems. The kit (Figure
1-1) consists of an FSk-40 instrument with a
multi-line display panel, removable 325 precision
calibrator, 4 quick-connect load cell cables, and
a serial communication module. Use the FSk to
set-up/check/troubleshoot transducer installation
and the 325 calibrator to calibrate/verify system
instrumentation. All components are packaged
in a rugged, portable, suitcase with shock
mounting.

In function, the FSk-40 operates in one of two
modes. In shim mode, the multi-line display
panel shows the percent of load/tension carried
by each system transducer. This mode quickly
identifies out-of balance or transducer overload
conditions. In run mode, the unit performs as a
system indicator/transmitter, displaying and
transmitting live weight/tension measurements
while performing background filtering and
diagnostic operations. Calibration and
configuration of all parameters is performed
easily using the flow diagram presented in
Figure 1-2.

1.2 FSk-40 FEATURES

Standard FSk-40 units provide four A/D
converter channels, 10 volt excitation per
channel, digital calibration, digital filtering, on-
line diagnostic testing, and an RS 485 serial port
with a terminal computer interface.

1.2.1 High Visibility Display

The FSk-40 multi-line display panel uses high
visibility vacuum fluorescent segments to display
all four transducer channels simultaneously.
Transducer channels not selected are not
displayed to avoid confusion.

1.2.2 Embedded mV/V Calibration
This calibration method uses a factory
calibration curve embedded in firmware to
establish a reference between weight (force)
and mV/V. This allows an operator to set-up and
calibrate a weigh system without the need for
deadweights or other time consuming calibration
methods. For systems with mechanical
interactions, this calibration method can be
modified to correct for system non-linearities.

1.2.3 Shim Mode Operation

In shim mode, the multi-line display panel shows
the percent of load/tension or the actual mvV/V
signal output of each transducer. This mode
quickly identifies out-of-balance or transducer
overload conditions.

Figure 1-1. Field Service Kit Components.

1.2.4 Interconnecting Cables

FSk-40 Kits provide four quick-connect load cell
cables, and a serial communication
module/cable. All cables plug directly into the
display panel module. The serial communication
cable also serves as an RS-486 to RS-232
protocol converter. See SECTION Il

1.2.5 On-Line Diagnostics

Weigh system diagnostics can be
communicated from the FSk-40 serial port to a
host computer. This real time information
regarding system performance enables the host
process computer to notify an operator and/or
re-configure the system to go into degraded
mode operation.
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1.2.6 Dynamic Digital Filter

The dynamic digital filter uses statistical
characterization of process noise to derive
optimum filtering settings. Once the noise is
characterized, the operator selects the
combination of averaging and filter cutoff bands
needed to maintain both display stability and fast
response time.

1.2.7 The Terminal Computer

Interface
The terminal/computer interface provides a
simple mnemonic half-duplex ASCII
communications protocol via a built-in macro
language consisting of 1 to 3 character
command strings (reference Table 7-3).

This powerful feature allows direct keyboard
control (using easily remembered commands) of
FSk-40 operation and recall of weight values
(gross, net, tare, zero, balance, etc.) Easily
learned macro language syntax greatly
simplifies the writing of a host computer
communication interface (customer supplied).

1.2.8 Modbus RTU Protocol

Modbus is often recognized as an industry
standard method of digital communication
protocol between a master or host computer and
a slave device. This protocol was originally
developed by Modicon to communicate discrete
and analog information between PLCs. As
implemented in the FSk-40, this protocol
efficiently communicates weight and diagnostics
information to a Modbus driver equipped host.

1.2.9 Integral 325 Precision

Calibrator
Each kit includes a Model 325 Precision
Calibrator for testing system instrumentation.
While the FSk is used to check the transducers
and mechanical system, the 325 calibrates or
verifies the instrumentation portion of the system
for overall integrity. See manual TM026 for 325
functions and operation.
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FSk-40 Main Menu Flow Diagram (Run Mode)

MODBUS NTERFACET |
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0NOD

Figure 1-2. FSk-40 Calibration and Configuration.
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1.3 FSk-40 SPECIFICATIONS

Performance

Internal Resolution

Max. Display Resolution
Max. Resolution per Channel
Conversion Speed
Sensitivity (Noise)

Full Scale Range
Dead Load Range
Input Impedance
Load Cell Excitation

Remote Sense

Linearity

Calibration Repeatability
Software Filter (Std.)
Dynamic Digital Filter (Opt.)

Temperature Coefficient
Span/Zero

Step Response
Common Mode Rej.
Normal Mode Re;j.
Environment
Operating Temperature
Storage Temperature
Humidity

Voltage

Power

Parameter Storage
EMI/RFI

industrial interference
Cable Lengths

Load cell Quick Connect
325 Calibrator Cable
Serial Communication
Enclosure

Dimensions

Figure 2-1

4,194,304 total counts
3,000,000 total counts
750,000 counts

50 msec (20 updates/sec)
0.0011% full scale

(max £16 counts w/o fitter)
35 mV/channel

100%

10 M-ohms, min. per channel
10 V 2 x 350 ohm load cells,
65 mA/channel max

user configurable on each
channel

+ 0.0015% of full scale

0.3 pV per count

50 to 6400 msec
multi-variable up to 64
seconds

+2ppm/°C

one conversion

100 dB @60 Hz
100 dB above 35 Hz

-10 to 55°C (12 to 131°F)
-20 to 85°C (-4 to 185°F)

5 to 90% rh, non-condensing
1171230 + 15% 50/60 Hz

12 watts max

EEPROM

Shielded from typical

4 cables, 10 feet each
1 cable, 10 feet
1 cable, 6 feet

see outline dimensions -

Internal Display/Operator Interface

High-Contrast

Vacuum Fluorescent
Interface

Rotary Switch

Reset

BLH Digi-System Network

Type

Baud
Data Format

2 columns 01 20
characters each

4 'soft buttons'

transducer selector switch
restart FSk-40 unit

RS-485* Half Duplex (Multi-
Drop)

9.6K, 28.8K, and 56.7k
proprietary

Standard Simplex Data Qutput (Transmit Only)

Type
Baud

ASCII

RS-485* (Simplex)

1200 or 9600

Data Format (Selectable)
7 data bits

even parity

stop bit

Terminal/Computer Interface
Interface Type RS 485* Half Duplex

(Standard)
Baud 1200 or 9600
Protocol Duplex Command/Response
Format
ASCII 7 data bits

even parity

stop bit
Weight
Complete Case Approx. 19 Ib.
Calibration

Indicator Calibrator
Recalibration Interval 1 Year 1 Year
Stability 0.005% FSlyear

0.02%/rangelyear

*BLH supplied serial communication cable converts RS-485
to standard RS-232

Model 325 Calibrator
Output Accuracy

0.02% of selected range
Accuracy Stability less than 0.01% in 24 hours
Zero Stability less than 3 pV

Input Impedance (Excitation) adjustable to +0.05%
Output Impedance (Signal)  adjustable to +0.08%
Output Ranges 8 steps: 0, 0.5, 1.0, 1.5, 2.0,
2.5, 3.0, and 3.5 mV/V

25 VDC maximum

32 to 120°F (0 to 50°C)

up to 106% of selected step
350, 700, or 1000 ohms

6 x 3.2 x 1 inches (LWH)
15.7 ounces

Input Voltage Level
Operating Temperature
Vernier Range
Impedance Adjustment
Dimensions (inches)
Unit Weight

1.4 WARRANTY POLICY

BLH warrants the products covered hereby to be
free from defects in material and workmanship.
BLH's liability under this guarantee shall be
limited to repairing or furnishing parts to replace,
f.0.b. point of manufacture, any parts which,
within three (3) years from date of shipment of
said product(s) from BLH's plant, fail because of
defective workmanship or material performed or
furnished by BLH. As a condition hereof, such
defects must be brought to BLH's attention for
verification when first discovered, and the
material or parts alleged to be defective shall be
returned to BLH if requested. BLH shall not be
liable for transportation or installation charges,
for expenses of Buyer for repairs or
replacements or for any damages from delay or
loss of use for other indirect or consequential
dam-ages of any kind. BLH may use improved
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designs of the parts to be replaced. This
guarantee shall not apply to any material which
shall have been repaired or altered outside of
BLH's plant in any way, so as in BLH's
judgment, to affect its strength, performance, or
reliability, or to any defect due in any part to
misuse, negligence, accident or any cause other
than normal and reasonable use, nor shall it
apply beyond their normal span of life to any
materials whose normal span of life is shorter
than the applicable period stated herein. In
consideration of the forgoing guarantees, all
implied warranties are waived by the Buyer, BLH
does not guarantee quality of material or parts
specified or furnished by Buyer, or by other
parties designated by buyer, if not manufactured
by BLH. If any modifications or repairs are made
to this equipment without prior factory approval,
the above warranty can become null and void.

1.5 FIELD ENGINEERING

Improper FSk-40 installation or usage may result
in system damage. Please follow instructions
carefully. BLH will not accept any liability for
faulty installation and/or misuse of this product.
Authorized BLH Field Service Engineers are
available around the world to install FSk-40
transmitters and/or train factory personnel to do
so0. The field service department at BLH is the
most important tool to assure the best
performance from your application. Field service
phone numbers are listed below.

Call (Factory Number)
(781) 298-2200
Ask for Field Service

In Canada, Call
(416) 251-2554
or
(800) 567-6098 Toll Free

1-5



SECTION 2. Installation

2.1 INTRODUCTION

The SFx-40 is a portable kit and requires no
mechanical installation instructions. Figure 2-1
provides case outline dimensions for reference

aanb saln

n
| | |

1313}

and storage considerations. This chapter will
focus primarily on pre-operational electrical
connections. NOTE: Do NOT use the FSk-40 kit
in a classified hazardous area.

NOTE: Outline dimensions shown In Inches

e [
i- 18.32 13.40 o
¥
B CR-)
@
H m ?1m
St M 1
1762
Figure 2-1. FSk-40 Carrying Case Outline Dimensions

(2) Plug one quick connect cable into the

2.2 ELECTRICAL CONNECTIONS

2.2.1 Transducer Inputs
Quickly connect load cells/tension transducers
to the FSk display unit as follows:

(1) Select the number of system transducers
using the display panel rotary switch (Figure 2-
2).

1,2,3&4
1,2&3

182
1

Figure 2-2. Transducer Selection Switch.

display unit for each system transducer Figure
2-3. Cables are numbered (1-4) for easy
reference.

CH4 CHI CH2 CHt

$99868] 8831089 £EITEL] SssEE]

Figure 2-3. FSk-40 Quick Connect Cable
Ports.

3) Connect the tinned transducer leads to
the quick connect cable by pressing the spring
loaded but-tons (Figure 2-4) and inserting leads.
Consult transducer manual for correct lead
designations.
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Figure 2-4. Transducer Lead Connection.

(4) Press red RESET button to re-initialize the
display

NOTE: When tension or universal type load
cells are used, it may be necessary to
reverse the polarity of the signal leads to
obtain a positive signal input to the FSk.

2.2.2 Serial Communication
An interconnect cable is provided for serial
communication. The cable also serves as an

RS-485/RS-232 protocol converter. Connect the
two plastic terminators to the FSk-40 display unit

Connect to RS-232
Input Port On PLC,
PC, or DCS

and the 25 pin "D" connector to a printer, PLC,
PC, or DCS RS-232 port as shown in Figure 2-5.

RS232* D Connector Pin-Outs
Pin Function
2 TO
3 RD
7 Common

2.2.3 Mains (AC) Power

Units are shipped pre-configured for 117 VAC
operation, just plug in the power cord. For
220 VAC operation, consult factory.

Do not use the FSk-40 kit in
classified/hazardous areas.

2.2.4 325 Calibrator Connections
A single, 6-foot long cable is provided for
connecting the 325 calibrator to system
instrumentation (junction box, indicator,
transmitter, etc.). Refer to Model
325Calibrator Operator's Manual, TM026, for
complete installation instructions.

——BLK —{ @] GND
RED — @[] +12vDC

Connectto 12 VDC
Socket, FSk-40

gl
S— @. +

GRN e

@

Connect to RS-485
Terminator Socket,
FSk-40

Figure 2-5. Serial Communication Cable Connections.
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SECTION 3. Operation

3.1 GENERAL

NOTE: Before power up, select the number of
system transducers using the display panel
rotary switch (Figure 2-2). Selection changes
after power-up will be ignored unless the reset
button is pressed. The FSk-40 is pre-calibrated
for immediate use in Shim Mode. Calibration
(SECTION IV) should be performed before using
Run Mode.

FSk-40 display units power up in either Shim or
Run Mode, depending upon the mode selection
switch (Figure 3-1). In Shim Mode, the display
awaits selection of mV/V values (SW1) or
percent values (SW3). In Run Mode, if no
system errors are detected, the display shows
the system gross weight/tension value. Both
modes of FSk operation will be discussed in this
chapter.

SHIM

MODE &

RUN

Figure 3-1. Display Panel Mode Selection
Switch

3.2 SHIM MODE

Shim Mode is the primary mode of FSk-40
operation. In Shim Mode, the multi-display
display panel shows the percent of load/tension
or mV/V signal carried by each system
transducer. This mode quickly identifies out-of-
balance conditions and mechanical restriction
problems. Shim Mode operation is presented in
Figure 3-2.

3.2.1 Display mV/V

Millivolt-per-volt display shows live signals for
each system transducer. Use this mode to
observe transducer signal reactions to
weight/tension application.

3.2.2 Display Percent of Load

This display shows the percent of total system
weight/tension being carried by each transducer.
This mode is useful for initial system balancing.

NOTE: Pre-Calibration is not required for Shim
Mode operation.

oo --..p| _ SHM LOAD DATA
: MV/IV %LOAD

L vew swi sw2 SW3

N S [ s )

3 v
] 1052509  4+0.50025

! 24025090  3+052509

f MENY w1 sW2 sw3
e
S — e A ——— -

| 1+ 2500% 4+ 2500% | |
: 2+ 2500% 3+ 25.00% [¢
E MENY sw2

s
Y T [T [ |

Figure 3-2. Shim Mode Flow Diagram.

3.3 RUN MODE

Run Mode typically is used only when system
problems cannot be resolved in Shim Mode.
Run Mode requires pre-operational set-up
procedures including calibration and filter
parameter selections. This mode provides
extensive diagnostic test capability and serial
communication with a host PC, PLC or DCS
device.

Figure 3-3 (next page) presents the display
panel button functions for Run Mode. Button 2
toggles operation from gross to net or net to
gross display. Button 3 performs push to zero
(gross mode) or tare (net mode). Use button 1 to
view individual transducer data. If the FSk-40 is
connected to a host terminal, computer, or PLC,
gross, net, zero, and tare functions can be
performed remotely.
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3.3.1 Gross Weight/Tension Display
In the gross mode, all of the live weight/tension

of the system is transmitted. Live weight does

FSk-40 Run Mode Switch Selections

i

(B

2

2

B

+100000 LB GROSS
IND G/N ZERO

w1 SwW2 Swa

/| o [

+100000 LB GROSS
IND G/N TARE

Sw1 Swz2 swW3

. .

+100000 LB GROSS
IND G/N ZERO

SW1 sw2 swa

m

UNITS TO DISPLAY
LB MV %LOAD

SW1 swa sw3

[ N

4+ 1000
3+ 1000

1+ 1000
2+ 1000

sWi SW2 Swa

O | ]

1+ 15000 4+ 15000
2+ 15000 3+ 15000
w1 swe sw3

o 1 ..

1+ 25000% 4+ 25000%
2+ 25000% 3+ 25000%

swi Sw2 SW3

o & 3

not include the dead weight of a vessel or other
mechanical equipment that is factored out during

calibration.

Live Weight Display, Gross Mode

MENU MENU .. Choose Main Menu - Figure 4-1

SW1 IND..  Display Individual Load Cells

SW2 NET .. Swilch To Net Mode

SW3 ZERO .. Push To Zero {no display if out of ze
band range; MOTION if in motion)

Live Weight Display, Net Mode

MENU MENU .. Choose Main Menu - Figure 4-1

SW1 IND.. Display individual Load Cells

SW2 GROSS ..Switch To Gross Mode

SW3 TARE .. Tare Net Weight (MOTION if in motior

Look At Individual Cell Data

MENU MENU .. Choose Main Menu - Figure 4-1
SW1 IND.. Display Individual Load Cels

Select Load Cell Display Units

MENU MENU .. Go Back To Previous Display
SW1 IB.. Display Weight Units

SwW2 MV . Display Milivolt Signal

SW3 %LOAD ..Display % Of Load Upon Cell

Individual Call Display In Weight Units

MENU .. Units To Display
Swi .. Exit

Swz2 . Millivoits

swi . Show % Of Load

Individual Gell Display In Millivolts

MENU .. Units to display
SwWi .. Units

Swz . Exit

Sw3 . Show % Of Load

Individual Cell Display In % Of Load

MENU .. Units To Display
swi L Units
swz .. Millivolts
sSwW3 . Exit

- = Switch Prassed

Figure 3-3. Switch Functions in the Operating Mode.
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Error Condition Encountered

+100000 LB GROSS ¥
IND GN ZERO

= I e T e R
VIEW ERRORS?
YES NO EXIT
MENU SwWi sw2 SW3
1 ] 1 ]
error CELL #
STEP DIAG EXIT
MENU W1 sSw2
= I s T e S

ERROR DESIGNATED BY FLASHING E’

MENU MENU .. Press Menu Until Display Reads
View Errors?

YES To View The First Error

MENU MENU .. Return To Previous Display
SW1 YES .. View First Error Occurance
SW2 NO.  Return To Previous Display
SW3 EXIT .. Return To Live Operation

Error Type Defined For Failing Celi(s)

MENU MENU .. Return To Previous Display

SW1 STEP .. Step To Next Cell Error

SW2 DIAG .. Go To Diagnostics, Evaluate Error
SW3 EXIT .. Retumn To Previous Display

«error = OVERLOAD CELL #
= LOAD SHIFT CELL #
= ZERO SHIFT CELL #
= CELL DRIFT CELL #
= CELL NOISE CELL #

Figure 3-4. Error Detection & Correction Switch Selections.

3.3.2 Zero Operation

A new zero can be acquired to compensate for
changes in the dead load of the system due to
residual build-up etc. Acquiring a new zero
reference value does not affect the slope of the
calibration. The zero function in the FSk-40 can
be configured for OFF, 2%, 20%, or 100% of
system capacity (see Setup Parameters in
SECTION Il Calibration). Zero may be acquired
only if the system is not in motion and the zero
band limit has not been exceeded (when ZERO
is visible on the display).

3.3.3 Net Weight/Tension Display
Net weight/tension measurement is used when
the operator wants to reset zero to compensate
for the addition of live weight, a container, or a
known constant tension value before adding a

specific amount of material. Tare is used to
establish a zero reference in net mode.

3.3.4 Tare Operation

With the FSk-40 in net weighing mode, the tare
operation resets the output to zero. Taring
allows the operator to achieve a new zero
reference before addition of each ingredient in a
batch process so that errors do not become
cumulative.

3.3.5 View Individual Cell Data
Pressing button 1 'IND' (Figure 3-2) allows the
operator to view individual transducer
parameters in weight units, millivolt, or percent
of total load. Note that Run Mode processing
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(including serial data transactions) continues
during individual transducer displays.

3.3.6 Error Detection and Correction
Should an error condition occur during Run
Mode operation, a flashing capital 'E' will appear
next to the weight/status information on the
display (Figure 3-3). If the system is overloaded,
(total or individual transducer capacity

exceeded) the word 'OVER' also will appear
flashing beneath the flashing "E'. Errors other
than overload fall into 4 categories; load shift,
zero shift, cell drift, and cell noise errors. To
evaluate and correct system errors, enter the
diagnostic mode as shown in Figure 3-3 and
proceed to SECTION 6 (Transducer
Diagnostics).
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SECTION 4. Calibration

4.1 GENERAL

Routine troubleshooting is usually accomplished
in the Shim Mode by observing mV/V signals or
percent of load data (use of Shim Mode does
not require calibration). Calibration is only
necessary if higher level diagnostic testing is
required/desired.

Calibration (Run Mode only) is the fourth step in
the FSk-40 parameter entry menu (Figure 4-1).
Setup and calibration is accomplished easily
using the internal vacuum fluorescent display
and its four function buttons.

Complete calibration is accomplished in two
phases, scale setup and either millivolt per volt
or deadload calibration as shown in Figure 4-2.
Use the full calibration flow diagram insert on the
following page for guidance throughout the
calibration procedure.

4.2 SETUP PARAMETERS

Setup establishes scale operating parameters
such as system capacity, decimal point location,
display units (pounds, kilograms, tons), total
number of transducers, and others. To enter or
alter operating parameters, select YES for
'MODIFY SCALE SETUP?' in Figure 4-2 and
proceed to Figure 4-3.

4.2.1 Calibration Type

FSk-40 transmitters offer two types of system
calibration, digital or deadload. In the past,
systems could only be deadload calibrated by
placing known quantities of dead weight upon

the scale to establish voltage to weight
equivalent points. In the FSk-40, however, since
each transducer has its own ND converter,
calibration can be accomplished simply by
entering known mV/V weight values from a
transducer calibration sheet. Choose the
calibration type to be performed.

4.2.2 Number of Transducers
Enter the number of system transducers from 1
to 4.

4.2.3 Display Units

Designate the desired display unit type by
entering LB (pounds), KG (kilograms), or TN
(tons).

4.2.4 Decimal Point Location
Position the decimal point as desired for weight
display and serial printouts.

4.2.5 Capacity

Enter the system total capacity value. A capacity
of 10,000 will be 10.000, 100.00, 1000.0, or
10,000 relative to decimal point selection.

4.2.6 Count By

Define the count value of each display increment
by selecting 1, 2, 5, or 10 (note that decimals
apply).

4.2.7 Zero Band

Choose a zero bandwidth (gross weight zero
function) of 2%, 20%, or 100% of system
capacity. If OFF is selected, the gross weight
ZERO function is not available.
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Main Menu (Accessed from Operation Mode)

+00000 LB GROSS
ND GMN ZERO

-
LILT-
nlzd o

%

(43
(58

%

I ﬁg
(128
8

ANALOG OUTPUT SETUP?

SETPONTS 7
YES NO  EXIT
24 = SN
i S i R s
MODBUS INTERFACE?
YES NO  EXIT
-] W3
i [ s T

YES to Perform System Cafbration

§W1 YES . Enter Or Alter Cambration Setiings

YES To EnteriAlter Analog Output Parameters

NENU MENU . Advance To 'Selpolts?

EWl YES -  Enler/Aller Analog Output Paramaters
SWZ2 NO . Go To Saypoinfs?

W3 EXIT .. Fetun To Live Oparalion

YES To Configure Relay Output Funclions

MEMU MEMY . Advance To MODBUS nterface?
SWH YES . Coafigure Sel Point Reley Outputs
EW2 NO - Go To MODBUS nisrface?
EW3 EXIT .. Rstun To Live Operation

YES To Configure MODBUS Communication Parameters

MEM) MEMU - Advence To ‘DXP40 Version information’
SWi YES . Configwe MODBUS hierface

SWz NO - Go To ‘DXP40 Version Information’
SW3 EXT . Rshumn To Live Operation

View Software Version# and Oplion Status
MENU WEMU - Astum To Live Opsration

N - Sehoh Prosesd

Figure 4-1. FSk-40 Main Menu Showing Calibration Display.
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DO CALBRATION?
YES NO EXIT
swi sw2 w3
- (- ]
MODIFY SCALE SET UP?
YES NO EXIT
Wi swz sw3
] L] —]

i mVV Type Callbration ls Sslected (Opticnal)

Ve
L

ENTER mV/V CAL DATA?
YES NO EXIT

SN oW

L B .

DO DEADLOAD GAL?
YES NO  EXT
i S s B s

YES to Perform System Caiibration

MEN) MENU .. Ratumn to Live

SW1 YES . Enter or Alter Calbration Peramaters
SW2 NO .  Retun to Liva Operation

SW3 EXIT - Retun to Liva Operation

YES To Enter/Alter Capacity, Decimal Point, Countby,
Zero Band, m\WV or Deadicad Cel, # of Cels, Unita
MENU MENU .. Back Up To Provious Display

SW1 YES . Enter System Parametsrs - Figue 3-3
SW2 NO .  Step To mVW/V or Deadioad Cal

SW3 EXIT - Return To Do Calbraton?

YES To Perform mV/V Calibration

MENU MENU .. BAck Up To Previous Display

SW1 YES . Perform m/V Calbration - Figure 3-5
5W2 NO .  Step To Acquire Doadoad?

SW2 EXIT . Ratun To Do Galbwation?

YES To Acquire System Dead Waight Value

MENU MENU .. Back Up To Pravious Display
W1 YES - Accuire Dead Load - Figwe 3-6
SW2 NO . Ratun To Do Calbration?
EW3 EXIT - Retun To Do Calbration?

YES to Perform Deadioad Type Calbration

MENU MENU .. Back Up To Pravious Diaplay

SW1 YES . Perform Deadioad Galbraion - Figure 3-7
SW2 NO Relum To Do Calbrabon?

S5W3 EMIT .. Retum To Do GCalbration?

BEER - Swich Presssd

Figure 4-2. FSk-40 Calibration Menu.
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Modify Scale Set Up

Select Callbration Type; mV/V or Deadlioad

I

MVIV CALBRATION? MENU MENU . Back Up To Previous Display
STEP MODFY EXIT SW1 STEP _  Step Forward To Comer Adjust
swi Sw2 swa SW2 MODIFY-. Change Calbration Type Selection
] 1 ] SW3 EXIT ..  Retumn To Modify Scale Setup?

Enable Or Disable Corner Adjust Feature

CORNER ADJUST = ON

I

MENU MENU _ Back Up To Previous Display

STEP MODIFY EXIT SW1 STEP _ Step Forward To # Of Load Cels
SW1 sW2 SW3 SW2 MODIFY.. Enable Or Disable (On/Off) Comer Adjust

... ] 3 3 SW3 EXIT _  Retum To Modify Scale Setup?

Select Total Number of System Load Cells -4 *

(B

LOAD CELLS = #
MENU MENU .. Back Up To Previous Display
STEP MODIFY EXIT SW1 STEP .. Step Forward To Display Units
] 1 1 SW3 EXIT .  Return To Madify Scale Setup?

NOTE: MUST Start At Celf #1

Choose Units Display Of LB, KG, TN, PVU
MENU MENU . Back Up To Pravious Display

B

SW2 MODIFY.. Change Display Units

LB
STEP MODIFY EXIT SW1 STEP . Step Forward To Decimal Point
0 SW3 EXIT . Retur Modfy Scale Setup?

Select Decimal Point Location

i

DECMAL PT = 000000 MENU MENU _ Back Up To Previous Display
STEBP MODIFY EXIT SW1 STEP .. Step Forward To Capacity

povpn pov o SW2 MODIFY.. Add Decimal Point Or Change Location
2050 3 1 SW3 EXIT . Return To Modify Scale Setup?

Enter Or Alter System Gapaclty Value

MENU MENU . Back Up To Previous Display

i

B

STEP  MODFY EXIT SW1 STEP.. Step Forward To Count By #
SV SW2 Swa SW2 MODFY._. Enter/Alter System Capacity Value
EEH ] 1 SW8 EXIT ..  Retum To Modify Scale Satup?
COUNT BY TiB Choose Scale Graduations Of .1, .2, 5, 10, 2.0, 50, 10.0
STEP MODIFY MENU MENU .. Back Up To Previous Display
EXIT SW1 STEP .. Step Forward To Zero Band
SW1 sw2 SWa SW2 MODFY_ Select New Gount By Vale
0] 3 3 SW3 EXIT . Return To Modify Scale Setup?

Select Zero Band Of 2%, 20%, 100%, OFF

B

MENU MENU - Back Up To Previous Displa:
STEP MODIFY EXIT SW1 STEP .. RemrnToModtyScal?spSer?
swi swz sws SW2 MODFY... Select New Zero Band Percentage
3 3 1 SW3 EXIT . Return To Modify Scaie Setup?

Figure 4-3. System Parameter Entry Flow Diagram.



4.3 DIGITAL CALIBRATION

4.3.1 Transducer Calibration Data
Embedded mV/V calibration technology makes it
possible to calibrate the FSk-40 by simply
entering mV/V equivalent weight points form a
transducer calibration sheet (Figure 4-4). A cal
sheet presents the transducer mV/V output
reading for either 3 or 10 known weight values.
The highest weight value recorded should match
the rated capacity of the transducer. Note that
there is also a 0 or no load mV/V output
recorded. Each transducer must have its own
cal sheet (match serial number on sheet to serial
number on cell) in order to perform mv/V
calibration. If cal sheets are not available, use
deadload type calibration.

4.3.2 Entering mV/V Calibration

Points
Following Figure 4-5 instructions, select a
transducer and enter the zero balance (no load)

mV/V value. After zero balance is established,
enter the load point pound and load point mV/V
value for each test point on the calibration
certificate. Repeat this procedure for each
transducer before advancing to 'Acquire
Deadload?' (next paragraph). Note that
transducers are numbered according to their
channel connection position (Figure 2-3).

4.3.3 Acquire Deadload

After all mV/V load points are entered, a scale
zero reference must be acquired. Deadload zero
deter-mines the weight or signal output at which
the scale/system is in no load condition. Addition
of any weight/tension will be referenced from
this point to produce accurate live force
readings. Following Figure 4-6 instructions,
acquire the deadload value by either entering a
known weight value for all scale/system
components (manual) or letting the FSk-40 read
and store the no load signal (live). When all cal
sheet span points are entered and deadload
acquired, mV/V calibration is complete.
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e

IS0 9001 Rogistered

Calibration Chart

Customer: ABC Co.

Capacity

100,000 Ib

Mode Compression

Date Of Calibration  6/12/1997

Calibrated By:

Applied
Load
Ibf

1]
10,000
20,000
30,000
40,000
50,000
60,000
70,000
80,000
90,000

100,000

50,000
0

Applied

[1b]

10,000

20,000

20,000

40,000

50,000

60,000

70,000

80,000

90,000
100,000

50,000

M. Houston

Response
Run 1
mviv

0.0000
0.2000
0.4000
0.6001
0.8001
1.0002
1.2002
1.4002
1.6002
1.8003
2.0003

1.0001
0.0000

Output
Average
mviV

0.0000
0.2000
0.4000
0.6001
0.8001
1.000
1.2002
1.4002
1.6002
1.8003
2.0003

1.0001
0.0000

Type

Bridge A

Response
Run 2
mviv

0.0000
0.2000
0.4000
0.6001
0.8002
1.0001
1.2002
1.4002
1.6002
1.8003
2.0003

1.0002
0.0000

Ideal

Output
mviV

0.0000
0.2000
0.4001
0.6001
0.8001
1.0002
1.2002
1.4002
1.6002
1.8003
20003

1.0002
0.0000

<t M@.D cfafz)

P.O: 123456
KDH-1A Serial No. 97123
Test Report No,  CXX-XXXX
Temperature: 70F
Humidity : 55%
Response
Run 3
mv/V
0.0000
0.2000
0.4000
0.6000 Q.C. Manager
0.8001
1.0001
1.2001
1.4002
1.6003
1.8004
2.0003
1.0000
0.0000
Output Output Hysteresis
Error Error Error
mviv % FS % FS
0.0000 .000%
0.0000 -001%
-0.0001 -.003%
0.0000 - 001%
0.0000 .001%
0.0000 -.001%
0.0000 -.001%
0.0000 .000%
0.C000 000%
0.0001 .003%
0.0000
0.0000 -.002% -001%
0.0000 .000% .000%

Figure 4-4. Typical Load Cell Calibration Sheet.
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Digital Calibration

ENTER mV/V CAL DATA?

YES NO EXIT
MENL Swi we SW3
] EEE (] (.
ENTER CELL # DATA?
" YES NEXT#  EXIT
MENL SwWi W2 SWa
] 0] 1 ]
LOAD POINTS = #
STEP MODFY CELL#
MENL W W2 WA
L] 3] ] ]
ENTER ZERO BALANCE?
YES NO CELL#
MU W Sw2 SW3
1 i |- ]
BALANCE +0.00000 MV/V
STEP MODFY CHL#
MENL 5w w2 SW3
1 i 7 ]
ENTER LOAD POINTS?
YES NO  CELL#
ey 8w Wz N3
PT 1LBS = 000000
T | NEXT MODFY CELL#
;3@ L == 1 [
i FT 1MV/V = 100000
& NEXT MODFY CELL#

- -

YES To Perform Digital Callbration

MENU MENU .. Back Up To Previous Display

SW1 YES .. Perform mV/V CAlbration On All Cels
Sw2 NO - Stap To Acquire Tare Welght?

8W2 EXIT.. Retun To Do Calbration?

YES To Enter Cal Data For Call # (1-4)

MENU MENU .. Back Up To Pravious Display
SW1 YES .. Enter Selscted Cel's mV/V Data
SW2 NEXT# .. To increment Cell #?

SW3 EXT .. Rsiun To Do Calbration?

Entar/Alter Number Of Load Paints For Selected Cell

MENU MENU .. Back Up To Previous Display

SW1 STEP .. Step Forward To Enter Zero Balance
sw2 MODFY. Number Of Load Polnts
Sw3 CELL# .. Relun To Enter Cel # Data?

YES To Enter/Alter Cell Zero Balance Value

MENU MENU .. Back Up To Previous Display

SW1 YES . Enter Zero Balance From Cell Cal Sheet
SW2 NO . Step Forward To Enter Load Points?
Swa CELL# .. Return To Enler Cel # Data?

Modify Displayed Value To Match Cal Sheet Value

MENU MENU .. Back Up To Previous Display
EW1 STEP .. Step Forward To Load Points
SW2 MODFY. Enter/Alter Zero Balance Value (from cal sheet)
SW3 CELL# .. Return To Enter Cel # Data?

YES To Enter Load Point Values From Cell Cal Sheet

MEMU MENU .. Beck Up To Previous Display
SW1 YES .. Enter Load Polnts From Cal Sheet
SW2 NO . Relun To Enter Cel # Data?
SW3 CELL# .. Return To Enter Cel # Data?

Enter/Alter Load Point Welght Value

MENU MENU .. Back Up To Previous Display

SW1 NEXT - Step Forward To Load Folnt mV/V Entry
SW2 MODFY. Enter Alter Waight Value

SW3 CELL# .. Relurn To Enter Cel # Data?

Enter/Alter Load Point mV/V Value From Cal Sheet

MENU MENU .. Back Up To Previous Display
SWH NEXT - Step To Next Load Point

SW2 MODFY. Enter Cal Sheat mV/V Vake
§W3 CELL# .. Return To Enter Cel # Data?

[ = Switch Preesad

Figure 4-5. Millivolt per Volt Calibration Guide.
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Acquire Deadload* (Establish Zero Weight Reference)

ACQUIRE DEADLOAD?
YES NO EXIT

EWi W2 53

MENU
(- =& (] [

IS MV/V CAL DONE?
YES NO EXIT

= wm 55 &
LIVE OR MANUAL DLOAD?
LIVE MANUAL EXIT
MEML S\ Sw2 w3
.

L [

ACQUIRNG DLOAD 15
CANCEL

SW3
]

DLOAD = + 1000 LB
STORE REDO EXIT

Wi B2 5wWa

very

YES To Acquire System Dead Weight Value

MENU MENU _ Back Up To Previous Display
SW1 YES . Acquire Dead Weight Value (Page..)
SW2 NO . Return To Do Calbration?

SW3 EXT . Refum To Do Calbration?

YES To Establish Syatern Dead Weight Value

MENU MENU .. Back Up To Previous Display
8W1 YES .. Perform Live Or Manual Dicad
SwW2 NO .. Retum To Enter MV/V Cal Data?=
SW3 EXIT - Retun To Acquire Deadioad?

Choose Live Or Manual Tare

MENU MENU .. Back Up To Previous Display
SWH LIVE .. Advance To Is The Scale Empty?
SW2 MANUAL. Enter/Alter Deadioad Weight Vale
SW3 EXIT - Retum To Acquire Deadoad?

Enter/Alter Known System Dead Welght Value

MENU MENU .. Back Up To Previous Display
SW1 STEP - Relumn To Acquire Deadoad?
SW2 MODIFY. Entar/Aiter Known Deadioad Valie
SW3 EXIT .. Retum To Acquire Deadioad?

YES To Proceed With Tare Acquisition

MENU MENU .. Back Up To Pravious Display
SWi1 YES .. Acquire Dead Weight Value
SW2 NO . Retum To Live Or Manual Tare?
SW3 EXIT - Retum To Acquire Tare Waight?

Pause While DXp-40 Acquires Dead Weight Value

Press Cancel To Stop Tare Weight Acquisition,

Otharwise Acquire Counter (I5) Wil Dacrement

To Zero Whie Value is Bsing Determined
B8W3 CANCH..

View And Store System Dead Wealght Value

MENU MENU .. Back Up To Is The Scale Empty?

SW1 STORE. Save Vaue Then Go To Acquire Tare Weight?
SW2 REDO . Perform Tare Acquisition Again

SW3 EXIT - Retun To Acquire Tare Weight? w/o Save

* Digital Type Calibration Must Be Performed Before Attempting Tare

Figure 4-6. Acquire Deadload (Used with mV/V Cal Only).

4-9



4.4 DEADLOAD TYPE

CALIBRATION
Deadload calibration (Figure 4-7) uses known
value 'true' weights to establish calibration span
points. Often, only one true weight value is
needed since water or other material can be
substituted incrementally for that value.

4.4.1 Perform Corner Test
(Sensitivity Adjust)
NOTE: Corner adjusting requires that dead
weight equaling 15% (minimum) of scale
capacity be loaded at each corner. Since
applying/shifting this much dead weight is not
practical for most tank based weigh systems,
corner adjustment is usually performed only on
platform scales.

NOTE: Corner testing is not required on systems
using transducers with matched outputs or
systems where the load distribution is not likely
to change.

With multiple simultaneous ND conversion
technology it is possible to balance' or corner
adjust the system transducers. Corner
adjustment ensures accurate weight readings
even when the scale is loaded off center.
Choose YES if corner adjustment is desired.
Systems that do not experience load distribution
changes typically do not require corner
adjustment.

Corner testing optimizes scale performance by
learning and compensating for the actual
relationship between each transducer's output
based upon varying load distribution. Perform
corner testing by placing a known value weight

on the scale/system directly above or as close
as possible to each transducer as instructed in
Figure 4-7. Position the weight above transducer
#1 (channel 1) and acquire. Repeat the process
for each subsequent transducer. After each
transducer has 'felt' the weight, the FSk-40 will
store the reaction pattern. This pattern becomes
a reference for balancing live weight readings.
Corner testing is ideal for systems/scales where
ingredients may shift or loads move.

4.4.2 Acquire Zero

Acquire zero is the first step in deadload
calibrating a weigh system. Acquire zero
removes the weight value of system equipment
(tank, platform, mixers, motors, etc.) and
establishes a zero reference point. All live
weight transactions will be referenced to this
point. Remove any unessential equipment from
the scale/system and follow instructions
presented in Figure 4-7 (second page).

4.4.3 Span Point Entry

Once zero is established a span point (or points)
must be entered to complete calibration (Figure
4-7 second page). The simplest form of
deadload calibration consists of acquiring zero
and entering one span point, preferably the full
scale capacity value. To accommodate more
sophisticated systems, the FSk-40 provides up
to 10 span point entries. Weigh systems can be
fully linearized, or tuned, by entering known live
weight span points between zero and capacity.
Enter span points from the lowest to the highest
weight value; do not attempt to enter a point
value lower than the previous entry. When
deadloading to full capacity is impractical, the
FSk-40 accurately interpolates all weight values
between the last span point and capacity.
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If BEnabled.

L

I

I

I

* Cal Setup Must Be Performed Before Attempting Deadload Calibration

Deadload Type Calibration Flow Diagram

DO DEADLOAD CAL?
YES NO EXIT

Swz2z 00 9

I R

W1
5]
IS CAL SETUP DONE?

YES NO EXIT
SNa
I e B

DO CORNER ADJUST?
YES NO EXIT

SW1 W2 W3

s 0

IS THE SCALE EMPTY?
YES NO EXIT

W1 Swz swa

B (] [

ACQUIRING DATA 15
CANCAL

W3

3

v

APPLY LOAD TO CELL #

DONE EXIT
SWi SWa
R -

VIEW CELL BALANCE?

YES NO  EXIT
S 5W2 SWa
I e N .

#2500% 4+ 2500%

2: 2500% 3+ 2500%
awi 82 w3

rJ 03 .3

YES to Perform Deadioad Type Calibration

MENU MEMNU .. Back Up To Previous Diaplay

SW1 YES . Perform Deadload Callbration (Page.)
SW2 NO - Return To Do Calbration?

SW3 EXIT .. Retum To Do Calloration?

YES To Continue With Deadicad Type Callbiation

MENU MENU .. Back Up To Previous Diaplay

SW1 YES . Proceed To Comer Adjust Or Acquire Zero
BW2 NO -  Refum To Modily Scale Setup?e

SW3 EXIT .. Rstum To Do Deadioad Cal?

YES To Corner Adjust; NO To No Load Reference

MENU MEMU _. Back Up To Pravious Diaplay
SW1 YES _ Do Comer Adjustment
SW2 WO .  Advance To Aquire Zero?
SW3 EXIT .. Return To Do Deadicad Cal?

YES To Aecquire A Nc Load Reference

MENU MENU .. Back Up To Previcus Diaplay
SW1 YES . Acqure A No Load Raferance
SW2 NO .  Rstun To Previous Diasplay
SW3 EXIT .. Rsturn To Do Deadioad Gal?

Acquiring Reference Data (256 Conversions)

Press Cancel To Halt Acquisition, Else
Acquire Counter (15) decrements To Zero
During Acquisition

SW3 CANCEL -

Apply Known Value Load To Each Cel & Save
MENU MENU .. Back Up To Previous Dlaplay
SW1 DONE .. Enter Value And Advance To Next Cel

5W3 EXIT .. Return To Previous Display

YES To View Completed Call Balance

MENU MENU .. Back Up To Balance The Cells? Diaplay
SW1 YES - View The Resuls Of Cel Balancing
SW2 NO _  ndvance To Acouire Zero? {page )
SW3 EXIT .. Resturn To Balance The Galis?

Display Of Cell Balance In % Of Load

MENU

Wi Menu, SW1 - SW3 Al Ravert To
gwz Previcus Display

SW3

NOTE: Paint values sheuld bs within
20% of sash sikor. Saim Isad
cells 1o eorrect, |1 nocessary.

FEEA - Switch Pressed

Figure 4-7. Deadload Calibration Entry Guide.
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4

Deadload Type Calibration Flow Diagram (cont.)

ACQUIRE ZERQ?
YES NO EXIT
SWi sw2 swa
L I R
- 0049 LB_= ZERO

ACQUIRE ACCEPT EXIT
5W1 W2 W3
T Em O

Rvpul&eq‘nanu For BlchSpl.nPomt

I

I

CLEAR ALL SPANS?

YES NO EXIT
8w sw2 swa
L1 ] L1
ARE YOU SURE?
YES NO EXIT
SW1 sw2 swa
EEE (- -

ENTER/ADJUST SPANS?
YES NO EXIT

Swi SW2 w3

[} S N A W

SPAN 01 = +0000529

¥ MODFY NEXT EXT

E

LB

SwW1 w2 SW3a

- T i —
SPAN 01 = +0000500
SHFT INC DEC
s\ swz2 Swa
S s B
SPAN 01 = +0000500
SHIFT ENTER EXIT
W sw2 swa
o Y s B o

YES; Must Acguire A No Load Reference

MENU MENU _ Back To Balance The Celis?
SW1 YES .. Acqure Zero Reference {Tare Out Dead Weight)
SW2 NO.  Retun To Previous Display
SW3 EXIT - Retun To Do Deadoad Cal?

Live Display Of Lead Walght (Tare) Vaiue

MENU MENU ... Back Up To Previous Diaplay

SW1 ACQUIRE. To Acquire And Display Zero Reference
SW2 ACCEPT. After Acqure, Advance To Clear All Spans?
SW3 EXIT .. Retun To Do Deadicad Cal?

Do You Want To Clear Span Points & Re-enter

MENU MENU . Back Up To Acquire Zara?

SWi YES . Siep To Are You Sure? Prompt
SW2 NO .  Advance To Enter/Adjust Spans?
SW3 EXIT . Retum To Do Deadoad Cal?

YES To Clear All Existing Span Points

MENU MENU - Back Up To Previous Diaplay
SWi YES. Clear Al Existing Span Points
SW2 NO . Retum To Clear Al Spans?
SW3 EXIT .. Retun To Do Deadoad Cal?

YES To Enter Or Alter Span Points {1 - 10)
MENU MENU _ Back Up To Clear Al Spans?

SW1 YES.. Step To Span 1 Adjustment
SW2 NO . Retun To Do Deadoad Cal?
SW3 EXIT - Retum To Do Deadoad Cal?

Apply Deadioad Welght, View, Acquire Span Point

MENU MENU .. Back Up To Previous Diaplay

SW1 MODIFY. Acquire Span Value, Advance To Shift, Inc, Dec
SW2 NEXT .. Select Next Span Point

SW3 EXIT . Retun To Enter Adjust Spans?

Adjust Span Point To Deedload Value, Advance To Enter

MENU MENU . Advance To Shift, Enter, Exit Display
SW1 SHIFT .. Move Flaghing Cursor To Diglt(s) To Be Altered
SW2 INC. Increment Value Of Selected Digit
8W3 DEC . Decrement Valie Of Selected Digit

Store Corrected Span Point Value, Advance To Next Point

MENU MENU .. Return To Previous Display

SWi SHFT .. Reiurn To Shift, nc, Dec

SW32 ENTER ..Store Displayed Value For Current Span Paoint
SW3 EXIT .. Go To Span # = Without Storing Value

B « Switch Pressed

Figure 4-7 con’t. Deadload Calibration Entry Guide.
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SECTION 5.

5.1 GENERAL

NOTE: Calibration must be performed before
using diagnostics.

The next step in the FSk-40 main menu is
diagnostic error analysis and parameter entry
(Figure 5-1). The unique quad AID converter
design makes it possible to diagnose system
errors down to the exact transducer. Each
transducer is continually checked for open
circuit/wiring, zero shifts, drift, and overload.
FSk-40 diagnostics also detect system
malfunctions, such as structure shifts, impact
shock loads, and in-gradient build up (heel)
problems.

Figure 5-2 provides an overall flow diagram for
all diagnostic functions. Once an error is

On-Line Transducer Diagnhostics

detected, the display shows a flashing 'E' while
the serial output transmits the error code to the
host computer. Flow diagrams (Figure 5-3) show
how to pinpoint the faulty transducer(s) and
change error condition parameters, if desired.

5.2 DIAGNOSTIC TESTS

Four of the five tests, load shift, zero shift, drift
(when activated), and noise test, are evaluated
and updated every 256 conversions (12
seconds). Overload is checked and updated
every conversion (50 msec).

Flow diagrams (Figure 5-3) provided for each
test show how to distinguish the
transducer/system fault and change parameters
if desired.
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Main Menu (Accessed from Operation Mode)

+100000 LB GROSS
MO am ZERO

i B e B

s

DIGTAL FLTER SETUP
YES MO EXIT

s I e [ i

CELL DIAGNOSTICS
YES NOD EXIT

o B e N e

DO GALIBRATIONT

YES NO  EXIT
oo B e B v
ANALOG OUTPUT SETUP?

YES NO  EXIT

o s I e

SETPOINTS 7

YES NO  EXT
Y e T
MODBUS INTERFACE?
YES NO  EXIT

s I e B i

BiH DXP40 VER 10

OPFTIONS -2

LIVE WEIGHT DISPLAY, GROSS MODE

MENL MEMU . Advance To Digital Fiter Setup Unless Error
W1 ND . Display indvidual Load Cals

SW2 MNET . Swiich To Nel Mode

5W3 ZERD .. Push To Zora

YES to enter/alter Digital Fitering Parameters

MENU MEMJ . Advanca To ‘Cell Diegnostics’
W1 YES = Enter Or Alter Fiter Paramalers
SW2 NO . Go To Cal Disgnoatics

S5W3 EMIT . Reten To Live Operation

OHECH: Load Shift, Zero Shifi, Drift, Motas, Raw Data

MEMU MEMU . Advance To Do Calbratlon’
8Wi YES _  Perlorm Diagnostic Evakiation
BWZ NO . Ge To Do Calbration

EW3 EXT . FAeiun To Live Opamiian

YES to Perform System Cafibration
MEMU MENU - Pstum To Live Oparslion

SW1 YES .. Enter Or Alter Calabratisn Settings
EWZ MO . Relun To Lve Opsrabion
SW3 EXIT . Retun To Live Operation

YES To Enter/Alter Analog Output Paramsters
MEMNU MEMUJ .. Advence To '‘Ssipoints?

Entar/Alter Analeg Oulput Paramaters

Go To Saypoinla?
Ratrn Te Live Oparation

YES To Cenfigure Relay Output Functions

hg“u ﬁ ;:rﬂuu'lhmhm
- s Set Pont Aeay Oulpuls

SW2 NO . Go To MODBUS inlarface?

SW3 EXIT .. Ralum To Live Operation

YES To Configute MODBUS Commaunisation Paramstsrs

MENU MENU .. Advercs To ‘D¥P4O Version nformabon’
Wi YEB . Configre MODBUS nterfacs

W2 NO . Go To DXP40 Verslon nformation’
W3 EXIT . Ratun To Live Oparation

View Software Version® and Optlon Stetus
MENU MEVU - Fetun To Live Opsration

B - swioh e

Figure 5-1. Diagnostic Error Evaluation Main Menu.
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DRFT BAND » LB
STEP_MCOFY _ExT
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=05 LB
EXIT
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=

BAND
MODFY
kol
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= BODD LB
ENTER EXIT
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-

CaL+#X
SFT
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Transducer Diagnostics Main Menu

Figure 5-2. FSk-40 Diagnostic Routines.
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Transducer Diagnostics Main Menu

CELL DIAGNOSTICS
YES NO EXIT
SWt w2 SW3
L ] ]

LOAD SHFT & DISPLAY
YES NO EXIT

5w SW2 w3

- | (-

ZERO SHFT & DISPLAY
YES NO EXIT

Wi i W3

1 m. O

DRIFT TEST & DISPLAY
YES NO EXIT

5w Sw2 W3

CJ | ]

NOISE TEST & DISPLAY
YES NO EXIT

5w Sw2 sWa

] e

CELL OVERLOAD LIMITS
YES NO EXIT

SW1 Swz2 S

CJ s [

RECALL VALUES?
YES NO EXIT
swi sw2 w3

] - 3

DEGRADE SETUP?
YES NO EXIT

SW2
s B s B

CHECK: Load Shift, Zero Shift, Drift, Noise, Overload

MENU MENU .. Advance To ‘Do Calibration'
SW1 YES .. Perform Diagnostic Evaluation
SW2 NO . Go To Do Calibration
SW3 EXIT .. Return To Live Operation

YES To Evaluate Load Shift Error

MENU MEMU .. Return To Previous Display

SW1 YES . Flgure 6-3 - Evaluate Shift Error(s)
SW2 NO.  Step To Zero Shift & Display

SW3 EXIT .. Retun To Cefl Disgnostics

YES To Evaluate Zero Shift Error

MENU MENU .. Hetwn To Previous Display

5W1 YES .. Figure 6-4 - Evaluate Zero Shift Error(s)
SW2 NO .  Step To Drift Test & Display

SW3 EXIT .. Refurn To Cel Diagnostics

YES To Evaluate Drift Error

MENU MENU .. Retumn To Previous Display

SW1 YES .. Figure 6-5 - Evaluate Drift Error(s)
SW2 NO..  Srep To Noise Test & Display
SW3 EXIT .. Retumn To Cel Diagnostics

YES To Evaluate Moise Error

MEMU MENU .. Relum To Previous Dispiay

SW1 YES . Figure 6-6 - Evaluate Noise Error(s)
SW2 NO . Step To Cell Overlioad Limits

-8W3 EXIT .. Return To Cel Diagnostics

YES To Check Load Cels) Overload Condition

MENU MENU .. Retwn To Previous Display

SW1 YES .. Flgure 67 - Evaluate Overload Errorls)
SW2 NO . Step To Recall Values

SW3 EXIT .. Return To Cell Diagnostics

YES To View Zero, Tare, Deadload, Or Cell Balance

MENU MENU .. Return To Previous Display

SW1 YES . Figwe 6-8 - Zero, Tare , Deadload, Balance
SW2 NO.. Go To Degrade Setup?

SW3 EXIT . Return To Cel Diagnostics

YES To Acquire Reference or Modify Cell Enable

MENU MENU .. Retun To Previous Display
SW1  YES .. Figure 68 - Perform Degrade Setup
SW2 NO.. Go To Cel Diagnostics
SW3 EXIT .. Retun To Cell Diagnostics

Bl - Switch Pressed

Figure 5-3. Diagnostic Error Evaluation Main Menu.
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5.2.1 Load Shift

A load shift error indicates that system
equipment or vessel contents have shifted so as
to place a disproportional amount of weight on
a single transducer. This test does not apply to
initial load alterations during installation and
calibration. Load shift testing detects
significant load changes in an operational sys-
tem. Follow guidelines in Figure 5-4 to
determine which transducer(s) is experiencing
the shift error.

Load shifts can be caused by many things,
among a few are: heel build up on one side of a
tank, support structure changes introducing
more force from connected pipes or process
equipment, excessive deflection of a support
leg, or faulty signal from the transducer.

Check the system structure above that
transducer for evidence of weight shift. If
physical evidence does not point to a
structural or content error, see if the
transducer has failed any of the other diagnostic
tests.

Evaluate Load Shift Error

VEW LOAD SHFT
YES NO  EXT
= o 0 O
T 0050% 4+ 0050%
2- 0020% 3¢ 0030%
o
i SO s S i R e
VEW %LOAD REFERENCE
------------- * YES NO EXT
- E‘J -
DEADLOAD = 2000
%LOAD EXIT
= =
SPAN 01 = 2000
; S%LOAD NEXT EXIT
: am Bwe S
- T e R
+ 2500% 4 2500%
2+ 2500% 3+ 2600%
oW SW2 W3
o I 0O
VEW SHET LMT
* YES NO EXIT
R T v R
SHIFT LIMIT = OB
STEP MODFY EXIT
s R i JR s Y |

YES To View Load Shifl (% Devialion From Reference)

MENU MEMU .. Return To Previous Display

SW1 YES . View Indvidual Cell % Load Shift
BW2 ND .  Blep To View % Load Reference
SW3 EXIT . Ratun To Load Shift & Display

Individual Cell % Load Shift
ALL Switchas Refum To Previous Display

YES To View % Load Reference

MEMU MEMNU .. Rebun To Previous Display

W1 YES . View Calbrated Span Points or mVIV Zero
W2 NO .  Stap To Load Shift Limit

SW3 EXIT .. Rebsn To Load Shift & Diaplay

View Cell Daadload Reference As % Of Load

MENU MEMU .. Ratun To Previous Dispiay
SW1 %LOAD. View % Of Load For Each Cal

SW3 EMIT .. Retun To View % Load Reforonce

View Calibrated Span Points As % Of Load

NENU MENU .. Ratun To View % Load Reference
SWH %LOAD.. View % Of Load For Each Cel
SW2 MEXT .. Increment To Mext Span Polnt
SW3 BEMT . Return To View % Load Reference

Individual Cell Display In % Load Shift
ALL Switches Ratum To Previous Display

YES To View, Enter, Or Alter The Shift Limit

MENU MENJ .. Retun To View % Load Reference
8W1 YES . Siap To Shift Limit =

SW2 NO . G0 To Load Shiff & Display

SW3 EMIT - Retun To Load Shitt & Display

Modity To Alter Shift Limit Percentage

MENU MENY . Raturn To View Shift Umit
EW1 STEF . Fatun To View Snilt Umit
SW2 MODFY. Modiy Current Shilt Umit
SW3 EXIT - Ratun To View Shift Limit

[ - Swich Pressad

Figure 5-4. Load Shift Error Evaluation Instructions.
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5.2.2 Zero Shift

Zero shift testing identifies a transducer(s) that
has shifted from its original calibration zero
reference point. The diagnostic zero shift limit
entry is DIFFER-ENT from the 2%, 20%, 100%,
or OFF calibration ZERO band entry. Zero shift
testing is applied to each transducer, whereas
the zero band concerns only the total system
weight. Follow the flow diagram in Figure 5-5 to
view the zero shift value for each transducer
and/or alter the zero shift limit.

Zero shift test failures typically appear in
transducers that have been damaged by
overloading or electrical leakage. Either of these
factors can cause a permanent shift in a
transducer's zero reference. If a transducer fails
the zero shift test, check to see if the overload
peak has exceeded acceptable tolerance levels.
Note that the zero shift test is performed only
when the 'zero' function is activated.

Evaluate Zero Shift Error

VEW ZERO SHFT
YES NO EXIT

1+ 000 4+ 000
2+ 000 3+ 0.00

: ZERO SHFT LMIT
------------- > YES NO EXIT

5w W2 EwWs

MENY
CJ s ] [

UMT = 300LB
STEP MODIFY EXIT

S Swa Swa

MENU
1

YES To View Zero Shift (Deviation From Reference)

MENU MENU .. Retun To Previous Display
SW1 YES .. View Indvidual Cel Zero Shifts
EW2 NO .  Step To Zero Shift Limit
SW3 EXIT .. Return To Zero Shift & Display

individual Cell Display In Engineering Units
ALL Switches Retun To Previous Display

YES To View Zero Shift Limit

MENU MENU .. Return To View Zero Shift

SW1 YES .. View Curent Zero Shift Selection
SW2 NO . Step To Zero Shift & Display
SW3 EXIT .. Return To Zero Shift & Display

Modify To Alter Zero Shift Limit

MENU MENU _ Retun To Zero Shift Limit
SW1 STEP .. Retum To Zerc Shift Limit
SW2 MODIFY. Modfy Current Shift Limit
SW3 EXIT - Rstum To Zero Shift Limit

[ERE] - Swich Pressed

Figure 5-5. Zero Shift Error Evaluation Instructions.

5.2.3 Dirift Test

The drift test detects a transducer output that is
changing beyond acceptable tolerance levels.
When the system stabilizes, after a period of

weight activity, the processor waits one minute
and then stores a reference value for each
transducer. Successive values, averaged every
256 conversions, are compared to the stored
value and checked for compliance with the drift
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band selection. Drift testing is abandoned when
the system is active. Use Figure 5-6 to evaluate
drift errors and/or change the drift band.

Long term transducer drift problems may be
caused by electrical leakage or system structural

problems. Since many systems experience
inactive periods of 8 or more hours, this test is
highly effective at catching long term drift
problems. Long term drift testing provides 'early
warning detection’ for transducers that may fail
completely at a later date.

Evaluate Drift Error

VEW CELL DRFT
YES NO EXIT

sSwi SW2 SWa
= mm O O
SELECT DRIFT TO VEW
POS NEG  EXIT
SWH SW2 EW3
= omEmm o )
+ 000% 4+ 000%
2. 000% 3+ 0.00%
Swi1 SwW2 Swa
i R i R s R i
VEW DRFT BAND
“* YES NO EXIT
SWi SW2 swa
= o oy
DRIFT BAND = 025 LB
STEP MODIFY EXIT
SW3
i A i N it N

YES To View Cell Drift {% Devlation From Referencs)
MENU MENU .. Retun To Previous Display

swi
swz
swa

YES .. View indvidual Call Drift Valies
NO .. Siep To View Drift Band
EXIT ~ Retun To Drift Test & Display

Select Polarity Of Drift To View

MENU
Swi
awa
Swa

MENU .. Retun To Previous Digplay
POS .. View Positive Cell Drift

NEQ — View Negative Cell Drift

EXIT - Retun To Drift Test & Display

Individual Cell Drift Display (Polarity As Selected)

ALL Switches Return To Previous Display

View Current Drift Band Selaction
MENU MENU .. Retun View Cell Drift

swi
sSw2
SW3

YES .. View Current Drift Band Value
NO .. Retum To Drift Test & Display
EXIT .. Retun To Drift Test & Display

Modify To Enter New Drift Band Value

MENU
swi
awa
8W3

MENU .. Retun To View Dritt Band
STEP .. Retun To View Drift Band
MODIFY.. Modify Current Drift Band Selection
EXIT . Retun To View Drift Band

[EES - Switch Pressed

Figure 5-6. Drift Error Evaluation Instructions.

5.2.4 Noise Test

Noise testing identifies a transducer(s) that is
experiencing unusual amounts of static state
signal fluctuation. The standard deviation for
each transducer output is computed every 256

AID conversions (12 seconds). The standard
deviation values of all transducers are then
compared to one another. If the value of any one
transducer exceeds the values of all other
transducers by an amount greater than the
imbalance band, an error is issued against that
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transducer. Use Figure 5-7 to view the standard
deviation for each transducer and/or change the
imbalance band value.

Excessive noise may be introduced into a
transducer through structural vibration or
installation location (fork lift traffic, etc.). Another
factor could be a loose or corroded transducer
connection. If a transducer checks out 'good' for
all other diagnostic tests but fails the noise test,
carefully check the mounting location and
electrical connections.

NOTE: Noise testing also provides a good way
to set the FSk-40 filter. Try the following:

1). Turn the filter off (select 50 msec filter,
Figure 6-2).
2). View the standard deviation for each

transducer (during non-error condition).

3). Enter the highest value standard
deviation as the noise band value.

Evaluate Noise Error

VEW STD DEVIATION

YES NO EXIT
+ 0.00 4+ 000
2+ 000 3+ 000
MENL S w2 SWa
_____ ] C] C 1
VIEW IMBALANCE BAND
™ YES NO EXIT
= o

IMBALANCE BAND = 05 LB
STEP MODFY EXIT

Wi swz Swa

MENY
N R N I

YES To View Standard Deviation
MENU MENU .. Return To Previous Display

SW1 YES . View Individual Load Cel Nolse
SW2 NO .. Step To View mbalance Band
SW3 EXIT .. Return To Noise Test & Display

individual Cell Values In Display Units
ALL Switches Retum To Previous Display

YES To View Imbalance Band
MENU MENU .. Return To View STD Deviation

SW1 YES - View Cumrent Imbalance Band Selection
SW2 NO . Return To Nolse Test & Display
SW3 EXIT .. Return To Nolse Test & Display

Modify To Alter Imbalance Band Selection

MENU MENU .. Return To View imbalance Band
SW1 STEP .. Return To View Imbalance Band
SW2 MODIFY. Modify imbalance Band Percentage
SW3 EXIT .. Return To View kmbalance Band

BEiE ~ Swilch Pressed

Figure 5-7. Noise Error Evaluation Instructions.

5.2.5 Overload

Since overload is critical to system safety and
transducer integrity, it is checked every 50
msec. Cell overload limits are typically set at the

transducer's rated capacity. A running peak
value for each transducer is recorded and may
be checked (or cleared) at any time. In older
weigh systems, overload typically signaled a
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total system overload (system capacity
exceeded).

The FSk-40, however, can alert an operator to a

single transducer overload, even though total

system capacity has not been exceeded. Single

transducer overloads can be caused by heel

buildup, shock loads (mixers/blenders,

ingredient free fall force, etc.) and poor system
design. Figure 5-8 provides a flow diagram for

transducer overload evaluation.

Load Cell Overload Limit Selection

CELL OVERLOAD LIMITS
YES NO EXIT
MENU Swe sws
L] ] (-

i
i
B

YES To Check Load Cell{s) Overload Condition

MENU MENU .. Return To Previous Display

SW1 YES .. Figure 57 - Evaluate Overioad Error(s)

SW2 NO .  Step To Recal Values
SW3 EXIT .. Return Te Cell Diagnesiics

Evaluate Current Values, Change If Necessary

MENU MEMNU .. Return To Previous Display
SW1 STEP .. Step To Next Load Gell

Sw2 MODIFY Enter Or Alter Displayed Vaiue
SW3 EXIT .. Rsiurn To Cell Overload Limits

Enter Or Alter Displayed Data Value

MENU MENU .. Advance To Enter - Exit Menu
SW1 SHIFT - Move Cursor To Next Digt
SW2 INNC .. Increment Displayed Value
SW32 DEC - Decrement Displayed Value

ENTER To Save Data, Exit For Next Cell

MENU MENU .. Return To Previous Display
SW1 SHIFT - Return To Previous Dlsplay
SW2 ENTER .. Enter Displayed Value
SW3 EXIT .. Return To Cell Number Display

[EHE = Swach Pressed

Figure 5-8. Overload Error Evaluation Instructions.

5.2.6 Recall Values
Recall values allows an operator to view the

current TARE, ZERO, Balance, and Deadload

values. Figure 5-9 shows how to recall any or all

values.
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Recall Values (Zero, Tare, Balance or Deadload)

Recal Zero?
YES NO ERIT

[
[
B
i

Recall Tare?

YES NO EXIT

MENU M1 awe SWa
1 ] i —]
RECALL PEAK LOAD?

YES NO EXIT

S w2 Wl

1] = 1 1

+ 2500% 4+ 2500%
2+ 2500% 3+ 2500%

gz SMa

i S o IO s N

i Digital Callbration Perlormed

Recal Deadioad?
YES NO EXIT

W1 S SWa

NENL
3 &m0 [

+ 35100 1B
ND EXIT
UNITS TO DISPLAY
LB %LOAD EXIT
S e T e IO

YES to View Current Manual ZERQ Value
MENU MENU .. Back Up To Previous Diaplay

SW1 YES - View Total or ind Cell ZERO Valuels)

SW2 NO .  Step To Recal Tara?
SW3 EXIT .. Return To Recal Valuea?

YES To View Current Tare Valus

MENU MENU .. Back Up To Previous Diaplay

EWi1 YES - View Total or ind Cel Tere Vakie{s)
SW2 NO .
SW3 EXIT - Relurn To Recall Valuas

YES To View Or Reset Peak Value Ragistars

MENLU MEMJ .. Back Up To Pravious Display
SW1 YES . View or Resat Peak/Hold Ragiaters
SW2 NO .. Advance To Recal Cell Balanca?
SW3 EXIT - HAstun To Recal Vakas?

YES To Review % Cell Sensitivity

MENU MEMWJ .. Back Up To Previous Display
W1 YES - View Individual Cel Balance Valuss
SW2 NO .  5Step To Recal Vakwes?

SWa3 EXIT .. Relum To Recall Velues?

View Cell % Sensitivity
All Switches . Previous Display

YES To View System Deadload Valus

MENU MENU .. Back Up To Previous Display
SW1 YES . View Systam Dsadoad
SW2 NO -  Step To Recall Vales?
SW3 EXIT .. Go To Recall Values?

YES To Viow Individual Gell Deadioad Values

MENU MENU .. Back Up To Previous Display
gm ND - Select Ind. Cell Display Unils
SW3 EXIT .. Retum To Previous Display

Select Individual Cell Display Units

MENU MENU .. Back Up To Previcus Display
SW1 LB _ Display Units As Pounds
SW2 %LOAD .Display Unfta As % Load
§W3 EXIT .. Retumn To Previous Display

R - Switch Pressed

Figure 5-9. Recall Values Flow Diagram.

Step To Recal Cel Balance or Deadioad
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5.2.7 Degrade Mode Function

If a diagnostic test identifies one or more
transducers in the system as providing faulty
data, it is possible using degrade mode
operation to eliminate the erroneous data from
the transducer(s) contributing to the system
weight measurement. Since the FSk-40
measures each channel independently and
digitally sums the weight information, degraded
mode operation shuts off the actual
measurement from the suspect channel(s) and
uses a calculated digital substitute value,
corrected for system balance and channel
sensitivity. The resulting system performance
will be reduced somewhat, but will still be
compensated for load imbalance. This mode of
operation makes it possible to continue weigh
system operation with minimal interruption.

To activate degraded mode operation it is
necessary to shut-off the suspect channel using
the Cell Enable menu (Figure 5-10) accessed
via the keypad. It is not possible to automatically
activate this mode internally or remotely through
the serial port.

Prior to degrade mode operation, a degrade
mode reference must be established. This
reference establishes individual transducer
characteristics for use in future degrade mode
operation. To enter the reference point, perform
the following:

[1] Calibrate the system and acquire a
system deadload zero (mV/V calibration also
must acquire deadload zero).

[2] Load system to at least 20% of full scale
capacity.

[3] Proceed to the Degrade Setup Menu
(Figure 5-10) and make sure all transducers are
‘on'.

[4] With a display of ACQUIRE
REFERENCE choose YES to advance to IS
SCALE LOADED. Choose YES again to enter
reference value.

When degrade mode is operational, a capital 'D'
will appear on the right side of the LCD display.
A capital 'D' also will be transmitted in the status
portion of the terminal and continuous serial
outputs.

For Modbus communication, status 1 (registers
40003, 40203, and 40403) bit 11 and input 12
(function 02) will be settoa '1".

NOTE: Degrade mode cannot be implemented
remotely using the serial interface or digital
inputs.

NOTE: For proper degrade mode function, the
system center of gravity must remain the same.

NOTE: To enter a degrade mode reference
point, all transducers must be functional, turned
'On’, and the system must be loaded to at least
20% of total capacity.
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Degrade Setup Menu

YES To Change Gell Status
MODIFY CELL ENABLES?
YES NO EXIT MENU MEMU . Retun To Degarade Setup?
SWi1 YES . Mylnﬂ@ﬂﬂaﬂmm: Al Cols O
MBI S oWe L SW2 MND. Step To Acquire Aeferenca ‘On'
— —1 T - SW3 EXIT . Fetun To Degrads Setup?
GE_L #1115 ON MODIFY To Turn Bad Cel ‘Off°
NEXT MENU MEMU .. Refurn To Previous Diapiay
MODIFY EXIT 8wi  MODIEY, Modify Caell On/Of Status
WEML 1] SWE W SW2 NEXT .. Step To Nex! Ced
[ 1 . L SW3 EXIT .. Retun Modify Coll Enables
1
| Onty accessable f all ceds are 'ON'
| .
QUIRE REFEREN YES To Acquire Degrade Span Reference
¢ES NO EEI'EI' MEMJ MEMJ - Return To Modily Cel Enables?
SW1 YES .. FPreparo To Acqure Relerence
WEN 51 T 5 SW2 ND . Rebsn Te Degrade Setup? Display
— m (1 ] SW3 EXIT . Retum To Degrade Setup? Display
IS SCALE LOADED YES To Establish Dagrade Reference Point+
YES MO EXIT MENU MEMUJ . Return To Previous Display
SWH YES . Acguire And Store Refarence Vakme (20% min)
WENLE 5 oWe o] SW2 MO .  Retum To Previous Display
] [ | ] ] SW3 EXIT - Retum To Previous Display

+ Raferance value NLIST equal of axcesd 20% of sysiem rabed capacity

Bl ¢ s+t Frensea

Figure 5-10. Degrade Mode Cell Selection and Reference.
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SECTION 6.

6.1 GENERAL

Dynamic Digital Filtering (including motion)
constitutes the first set of parameter entries in
the main menu (Figure 6-1). Digital filtering
combines moving averaging (filter) with
response and noise bands to eliminate vibration
and agitation noise from dynamic process
weighing/tension measurement systems.
Filtering removes unwanted, mechanically
induced fluctuations from the transducer signal
while maintaining rapid response to genuine live
weight/tension transactions.

Dynamic Digital Filter

6.2 FILTER PARAMETERS

Each filter component has adjustable
parameters (Figure 6-2) so that every
weigh/tension system can be 'tuned' to its own
unigue environment.

NOTE: It is recommended that the statistically
calculated noise characteristic parameters such
as standard deviation, etc., be used as a basis
for initial filter set-up.
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Main Menu {Accessed from Operation Mode)

YES  NO T
T2 W3
e S e B
CELL DIAGNOSTICS
YES NO  EXIT
e S s RO
DO CALBRATION?
YES MO EXIT
MM ™
ANALOG OUTPUT SETUP
YES NO  EXIT

SETPOINTS 7

YES MNO EXIT
San

i S e B i
MODBUS INTERFAGE?

UVE WEIGHT DISFLAY, GROSS MODE

MENL MEMNU MvaauqldFlﬁu'Buh.pthuEmr
SW1 MD - Display ihdividual Load Cels

EW2 NET - Swiich To Nal Made

S5W3 IERD . Push Te Zam

YES to enter/atter Digital Fitering Paramaters
MENU MEMU . Advance To ‘Ced Diagnostica’
SWH YEES .. Enter Or Adter FHer Parameatsrs
W2 NO - Go To Col DEagnostics

SW3a EXIT - Restun To Live Opemtion

CHECK: Load Shift, Zero Shift, Drifi, Nolse, Faw Dats
MEM MENU . Advance To ‘Do Calbration’

YES 1o Perform System Cafbration

MENL WEMU . Retun To Live Operation
W1 YES . Enler Or Alar Calabration Saltings
SW2 NO . Rstun To Live Oparation
SW3 EXIT _ Ratum To Live Opoeration

YES To EntariAlter Analog Ouipul Paramaters
MENU MEMU .. Advence To '‘Satpoirta?

SW1 YES - EntenAlter Analog Oulput Parameters

SWZ MO . Go To Saypolmta?
W2 EXIT . Rstun To Live Oparation

YES To Configuwe Relay Output Functions
MENU MBMU _ Advence To MODBUS terface?
5W1 YES _ Configure Sel Fort Relay Cutputs
SW2 NO _  Go To MODBUS ntertpon?

SW3 BEXIT . FAstum Te Live Oparation

YES To Conflgure MODBUS Commurication Parameters

WEMNU MENU . Advance To ‘DXP40 Version information’
5W1 YES .  Configure MODBUS hterface

W2 ND o Go To THP40 Verslon indormation’
SW3 EXIT - Hotwrn To Live Oparation

Yiew Software Veralon#® and Option Status
MENU  MENY .. Aetum To Live Operation

Figure 6-1. Main Menu Digital Filter Selection.
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Digital Filtering Setup

FLTER = #1
STEP MODFY EXIT
W Sw2 SW3

1] mm [

FLTER = 50 MSEC
STEP MODIFY  EXIT

W1 SW2 SWa

- 1 [

BAND FILT = 4 SECS
STEP MODIFY EXIT

SW1 sw2 SW3

m ] ]

NOISE BAND = 2
STEP MODIFY EXIT

SW1 sw2 SW3

m ] [

RESPONSE = 4

| STEP MODFY _ EXIT

SW1 SW2 Swa

- 1

MOTION BAND = 3
STEP MODIFY EXIT

sWi swW2 SW3

[ I e W

MOTION TIMER = 1 SEC
STEP MODIFY  EXIT

SW1 w2 SW3

View Or Modity Filters *

MENU MENU .. Return To Digital Filter Setup
SW1 STEP.. Step To Next Filter
SW2 MODIFY.. Modify Selected Filter Parameters
SW3 EXIT .. Riurn To Digital Fitter Setup

View/Madify Filter Length Selection (msec)
Choose: 50, 100, 200, 400, 800, 1600, 3200, 6400

MENU MENU .. Back Up To Previous Display
SW1 STEP .. Advance To Band Fiter Selection
SW2 MODIFY. Modify Fiter Time Length
SW3 EXIT .. HReturn To Filter # Selection

View/Modify Band Averaging Selection
Choose 0.5, 1, 2, 4, 8, 18, 32, Or 64 Seconds

MENU MENU _. Back Up To Previous Display
SW1 STEP .. Advance To Moise Band Selup
SW2 MODIFY.. Change Band Averaging Selection
SW3 EXIT .. Return To Filter # Selection?

View/Modify Noise Band Selection (Counts)
Choose: 0 - 250 Display Counts

MENU MENU .. Back Up To Previous Display

S5W1 STEP .. Advance To Response Setup

SW2 MODIFY. Select New Noise Band Count Range
SW3 EXIT .. Return To Filter # Selection

View/Modify Response Band Selection (counts}
Choose: 0 - 250 Display Counts

MENU MENU .. Back Up To Previous Display
SW1 STEP .. Advance To Motion Band Setup
SW2 MODIFY.. Modify Response Time Length
SW3 EXIT .. Return To Filter # Selection

View/Modify Motion Detection Band Selection
Choose: OFF, 1, 2, 3, 5, 10, 20, Or 50 Display Counts

MENU MENU .. Back Up To Previous Display
SW1 STEP .. Advance To Noise Band Setup
SW2 MODIFY. Modify Filter Time Length
SW3 EXIT .. Return To Filter # Selection

View/Modify Motion Time Selection (sec)
Choose: Time ‘Window' Of -5, 1, 2, 3 Seconds

MENU MENU .. Back Up To Previous Display

SW1 STEP .. Return To Digital Fiter Setup?

SW2 MODIFY. Modify Mation Detection Time Period
SW3 EXIT .. Return To Filter # Selection

Figure 6-2. Digital Filter and Motion Setup.



6.3 DYNAMIC DIGITAL FILTER
Dynamic Filter software is an advanced series of
filtering algorithms for attenuating random
weight/tension signal noise. Using the pre-
filtered signal from the standard filter, the
Dynamic Filter applies a two step approach
(Noise Band and Response Band) to adaptively
reduce the noise components of the signal
without adversely affecting system dynamics
(Figure 6-3). The resulting real time signal
provides stable information for high resolution
indication and precise control over a broad
spectrum of mechanical and electrical
disturbances.

Holsa ."“ .."o o *s 5 "- :.
p Band F Tes N T ~ H
bounts) | & Weight Signal N, Yepat

Figure 6-3. Graphical Operation Example.

6.3.1 Band Filter

Band Filter is an exponential software filter
which is applied only to signal fluctuations which
fall within the Noise and Response band limits.
The Band Filter is fully applied to signal
fluctuations which fall within the Noise Band. For
signal changes which fall outside the Noise
Band but within the Response Band, proprietary
statistical analysis algorithms are applied to the
Band Filter resulting in progressively lower
dampening proportional to time within the
Response Band and direction of signal change.
For signal changes which fall outside both Noise
and Response bands, the Band Filter is
canceled. This allows heavy dampening of
system noise while maintaining quick response
to changes in weight signals. The Band Filter
length* is selectable at 0.5, 1, 2, 4, 8, 16, 32,

Tl

and 64 seconds. The equivalent frequency
attenuation is as follows:

Filter length (sec) Frequency attenuation (Hz)

0.5 10
1 5

2 2.5
4 1.25
8 0.63
16 0.31
32 0.16
64 0.08

*Filter length is the time for an instant change to
be fully reflected at the output.

6.3.2 Noise Band

Noise band is the + and - limit of the amplitude
fluctuations in weigh signal due to external
electrical or mechanical influences. For changes
in signal amplitude equal to or less than the
Noise Band limit, the Band Filter is fully applied
for maximum dampening. In many applications,
the standard deviation, determined by the Noise
Test (paragraph 6.2.4), can be used to establish
the value of the Noise Band. Under the Noise
Test menu, view the standard deviation without
any filtering applied. For 68% attenuation (1
sigma filter), select the largest value and round it
up to an enterable value for the Noise Band. For
99% attenuation (3 sigma filter), multiply the
largest standard deviation value by 3 and round
it up to an enterable value for the Noise Band.
Noise Band amplitude selections are from 0 (off)
to 250 display counts (display resolution).

6.3.3 Response Band

Response band is the + and - limit in terms of
the amplitude of changes in weight signal
outside the Noise Band limit. Response allows
quick response to small changes in weigh
signals outside the Noise Band but within the
Response Band. For changes in signal
amplitude equal to or less than the Response
Band limit, the Band Filter is applied with
progressively lower dampening effect to allow
responsive changes in signal. Response Band
amplitude selections are from 0 (off) to 250
display counts (display resolution). It is
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recommended that the Noise Band setting be
multiplied by 1, 2, 3, or 4 to get the Response
Band setting. With the vessel in a steady state,
set the Noise Band according to the standard
deviation value. With the Response Band set to
zero any spikes that fall outside the Noise Band
will cause the displayed or transmitted weight to
jitter. Increase the Response Band setting until
the jitter disappears.

The two bands work together to separate
system noise from true change in signal
achieving higher accuracy and more dependable
data for control purposes.

6.3.4 Default Parameters

All FSKk-40 units are shipped with these default
Response parameters: band filter = 32 seconds,
noise Blind band = 1, and response band =
4.

6.4 MOTION DETECTION

Motion detection parameters are entered along
with filtering parameters (Figure 6-2). Motion
simply deter-mines when the system is active
and when it is not. Tare and push to zero
functions should not (and cannot if motion is
selected) be implemented when the system is in
motion. Motion can be configured for bandwidth
of 1, 2, 3, 5, 10, 20, or 50 counts, or turned OFF.
Once a band is selected, a time length (window)
also must be established for the band. Motion
must occur for the designated time interval
before the system acknowledges an ‘in motion’
condition.

The motion timer is the time the system remains
in an "in motion" condition after returning to a
"not in motion" condition.
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SECTION 7.

7.1 GENERAL

The FSk-40 is equipped with a variety of serial
output formats that are selected using a series
of DIP switches (Figure 7-1). DIP switch
positions 1, 2, and 3 (Table 7-1) allow four
format choices; Digi-System Network,
continuous output, terminal/computer interface,
and MODBUS RTU. All types of FSk interfacing
will be discussed in the following paragraphs.
Positions 4-7 designate transmitter address for
applications requiring more than one FSk unit
(Table 7-2). Switch position 8 is unused and
should be left in the '0' (ON) position.

7.1.1 LCp-40 Digi System Network.
Up to 16 FSk-40 transmitters can be networked
to the LCp-40 Network Controller. The half
duplex format used to run the network is
designed to provide remote operation of gross,
net, tare, zero, calibration/set-up, and
diagnostics, at high speed. This format is not in-
tended for direct interface with a terminal or
computer. The baud rate is selectable to
accommodate systems with very long (low baud)
or short (high baud) distances between FSk
units.

7.1.2 Standard Simplex Output

(Continuous Output).
The simplex output format is designed to
transmit gross weight data (ASCII coded) to a
remote terminal or computer. The accuracy of
this point to point, digital communication
interface is much greater than simple analog
current or voltage approximates. Simplex
outputs are transmitted in the format on page 7-
2, top left-hand column.

Serial Communication

Table 7-1. Serial Interface and Baud Rate

Selections
Switch Baud Rate Interface
Positions
123
000 9600 Digi-System Network
100 28800 Digi-System Network
010 57600 Digi-System Network
110 1200 Continuous Output
001 9600 Continuous Output
101 1200 Terminal Interface
011 9600 Terminal Interface
111 * Modbus RTU

Table 7-2. FSk-40 Transmitter Address

Selections.
Switch Address
Position
4567
0000 16
1000 1
0100 2
1100 3
0010 4
1010 5
0110 6
1110 7
0001 8
1001 9
0101 10
1101 11
0011 12
1011 13
0111 14
1111 15

7.1.3 Computer/Terminal Interface.
This half duplex (transmit and receive) format is
de-signed for two way communication between
a single FSk-40, or a network of FSk-40 units,
and a computer/terminal. Protocol
accommodates all operations such as gross,
net, tare, zero, as well as remote filter selection.
Use of this format requires customer developed,
device specific software to run the various
network operations. Table 7-3 defines the
terminal interface protocol.
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Figure 7-1. Serial Communication Parameter Selection Switch.

STX/ADR/POLJDATA/SP/UNITS/MODE/STATUS/CR/LF

Where:
STH=
ADR=
POL=

DATA=
UNITS=

MODE=

STATUS=
CRILF=
Sp=

1char. Start of Text (02H)

FSk-40 unit address, 3 ASCIl charactars
Polarity sign; space for positive data,

minus (-} for negative data

T char; six digits with decimal point or

leading space, leading zeros = spacas

2 char; in demand mode 'LB" ar ‘KG'

1 char; in continuous mode ‘L’ or ‘K’

2 char; in demand mode, GR (gross), NT (net)
TR (tare), or ZR (zero0)

1 char; In continuous mode, G (gross), M (net)
T (tare), or £ (zero)

1char; M (motion), O (overload), or E (Errar)
2 char; carrage return, line feed (ODH/0AH)

1 char; ASCI| space (20H)

Total bits per character = 1 start, 1 even parity, 7
data, and one stop.

o
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ASCII
Command

Q%"

Table 7-3. Computer/Terminal Interface Protocol.

Description

GROSS

Met

Tare

Zero

Weight

Recall Tare

Recall Zero

Quad Tare

Quad Zero

Quad Gross

Quad Net

Quad mV/IV

Quad Percent

Action

Switch to Gross mode

Switch to Net mode

Switch to Met mode & Tare

Switch to gross mode and Zero

Send Current Weight

Send Current Tare Value

Send Current Zern Value

Send Individual Tare Values

Send Individual Zero Values

Send Individual Gross Values

Send Individual Net Values

Send Individual my/"V Values

Send Individual %Load Values

Response

01 0L
[adr/pol/data/spfunits” G istat'CRLF]

‘01 0 LN°
[adr/pol/data/spiunits’ N /stat' CRLF]

‘01 0 LN
[adr/pol/datalspiunits” N stat CRLF]

01 0 LG
[adr/pol/data’spiunits/ ‘G ' /stat/ CRLF]

01 0 LGN
{ads/pol/data’spiunits/mode/stat/CRLF)

‘“MroLT
[adr/polidata/spfunits” T"/stat/CRILF]

‘010 LZ
[adripoldatalsplunits” Z st/ CRLF]

0l +0+0+0+0LT
[adr/pol/data/splfor cells 1-4)units" T"/stat’CRLF]

OVL+0+0+0+0LE
[adi/pol/datassp(for cells 1-4)units/Z"/stallCRLF]

O +0+0+0+0LG
[adr/pol/data’sp(for cells 1-4)units G /stat/CRLF]

M +0+0+0+0 OLN
{adripolidata’sp(for cells 1-4)units/* N /smUCRLF]

NDI+0+0+0+0 OMYV
[ade/pol/data‘sp{for cells -4 Wunits/ MV {stat/CRLF]

VI +0+0+0+0 0%L"
[adn/polidata/sp(for cells 1-4)units/ %L /stat’CRLF]
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Table 7-3 con’t. Computer/Terminal Interface Protocol.

ASCII
Command Description Action Response
"SAN Set Band Filter: where Set Mew Band Filter: notes | & 2
x=1: 0.5 seconds
x=2. | second
x=3: 2 seconds
x=4: 4 seconds
x=5: 8 seconds
x=h: 16 seconds
x=T: 32 seconds
x=8: 64 seconds
'S8nx"CR Set Setpoint ‘n’ Value
n=setpoint #, x=value (up to 7 ASCII chrs followed by CRLF)
‘RF* Recall Serial Format ‘01 RFsoooooc /CRLF
‘RL" Recall Filter Length ‘01 RLx"CRLF
‘BB’ Recalt Filter Band "0l RBrux'fCRLF
‘RR Recall Filter Response ‘01 RRooo"fCRLF
‘RA’ Recall Band Averaimng ‘01 RAXYCRLF
‘Rn" Recall Setpomnt # Value 01 RSmouooo™ /CRLF
‘RIT Recall Set Point Quiputs{xoox=setpts 4-1) ‘01 ROxxxx"/CRLF
x="0" if setpoint off
x="1" if setpoint on
Ay Address ‘01" - '16° Enable Addressed FSk-40 To Communicate
All Others, Disabled
Note | Remote filter settings are not stored in EEPROM and will revert to EEPROM settings upon power down.
Note 2 Remote filter length is averaging applied to raw data before band or response is applied.
Remote filter band has its own variable filter (band filt) which is applied to delta data that remains
within the +/- band. Data remains within the band if the difference between the current data and the
last averaged data is less than or equal to the band setiing.
Remote filter response setting is added to the noise band setting. If the change in value from one conversion
to the next exceeds the noise band and falls within the response band, the following takes place: the first time
data falls within the response band, the full noise band filter is applied. If, on subsequent conversions,
the change in value still falls within the response band, the noise band filter is progressively reduced until
it reaches a length of 50 msec, at which point the noise band filter is restarted at the current weight value.
When changing data is outside both the noise and response bands, the noise band filter is reset and restarted.
Abbreviations:
adr address, 3 ASCII chars: first two are ‘01’ - 16 followed by an ASCII space
pol polanity: ascii plus or minus sign
data weight data: 7/8 characters, 6/7 digits w/decimal point or leading space
sp ascii space (20H)
umnits one character: L=pounds, K=kilograms
mode one character: G=gross, N=net
stat weigh status: M=motion, O=overload, E=diagnostic error, space=normal
CRLF carriage return line feed: two characters 0DH 0AH

o single quotes: ASCII character string
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Table 7-3 con’t. Computer/Terminal Interface Protocol.

ASCII

Command Deseription Action

“QB” Quad Balance Send Individual %Balance Values
‘D%’ Diag. % Load Shill Send Current % Load Shift
‘D Diag. Zero Shift Send Current Zero Shift
Dt Diag. + Drift Send Positive Cell Drift
‘D= Diag. - Drift Send Negative Cell Drift

Send Current Std. Dev,
(adding 2 decimal places)

“DN* Diag. Noise Imbalance

‘DE’ Diag. Errors Send Current Diagnostic Ermors

sct Set Continuous Send Constant Weight Data Transimission

‘SD’ Set Demand Weight Data Upon Request

Set Serial Format: where Chenges To Serial Data Format
Xoooox 0= 6 digits data
1= 7 digits data
xXoxxxx 0= leading spaces
1= leading zeros
ooy 0= decimal point
1= no decimal peint
ey 0= units (LK)
1= no units
woaxdx 0= mode (GN)
1= no mode
woood, 0= status
1= no status

“SFxweon’

‘SLy’ Set Filter Length
x=1: filter 50 ms
x=2; filter 100 ms
x=3: filter 200 ms
= filter 400 s
x=5: filter 800 ms

=G filter 1600 ms
*=T: filter 3200 ms
x=8: filter 6400 ms

Enter or Alter Filter Length

*SBa’ Set NoiseBand

xxx= 000 o 250 display counts

Enter/Alter Noise Band

"SR! Set Response Band
0= 000 to 250 x 50 ms

(0 10 12,500 ms max)

Enter/Alter Response Band

Response

Vl+0+0+0+0 0%B"
[adr/pol/data/sp{for cells 1-9)units”*%B"/statCRLF]

O +0.00 +0.00 +0.60 +0.00 D%’
[adr/polidatalsp(for cells 1-4)units/* D% /stat/CRLF]

0 +0+0+0+0 0DZ
[adr/pal/data/sp{for cells 1-4)units DZ'fstat'CRLF]

Vl+0+0+04+0 0D+
[adr/pal/data/spifor cells 1-4)Vunits" D+"/stat'CRLF)

‘V1-0+0+0+0 0D’
[adr/polidatalspifor cells |-4)units”D-"/stat'CRLF)

‘M+0+0+0+0 0Dn’
[adrfpolidataisp(fior cells 1-4)/units” DN /stat CRLF]

‘01 LZDNO LZDNO LZDNO LZDNQ’, CRLFw
Error for cells | - 4
L = Load Shift
Z = Zero Shift
D = Cell Drift
N = Moise Imbalance
O = Overload
_ = No Emor

[2dripol/data/sp/units/mode/stat'CRLF]
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7.1.4 MODBUS Protocol

This interface method is applicable to virtually
any PLC or other process control computer with
MODBUS communication capability. The
interface provides weight and diagnostics
information and allows for remote computer
control of tare, zero, and gross/net functions as
well as the ability to download new calibration
data and set point values. Information is
transmitted in blocks of data thereby minimizing
polling and response delays. The interface
operates with the FSk-40 configured as the
slave device and the host computer as the
master. Table 7-4 presents a complete overview
of register and bit allocations for each MODBUS
format. Figure 7-2 (page 7-9) presents the
interface baud rate and parity selections.

MODBUS Functions Supported:

02 Read Input Status

03 Read Holding Registers

06 Preset Single Register

16 (10 Hex) Preset Multiple Registers

FSk-40 Data Formats Provided:

FORMAT #1: One 16 bit signed integer -
32768 to 32767 for all weight data mv/v
data is divided by 10

FORMAT #2: Two 16 bit signed integers
for most weight data (the two integers
must be added together to get -65536 to
65534) One 16 bit signed integer for
diagnostic & %data One 16 bit signed
integer for mv/v data (divided by 10)
FORMAT #3: Two 16 bit signed integers
for all weight data (the high word, 1st
integer, must be multiplied by 32768.0
then added to the low word, 2nd integer)

Table 7-4 FSk-40 Read/Write Register Allocations

DXP40 READ ONLY REGISTERS
(Function 03)

FORMAT #1
READ ONLYITEM ADR #REG

1-STATUS 3 40001 |
2 - STATUS 2 40002 1
3-STATUS 1 40003 1
4- GROSS 40004 |
5-NET 40005 |
6 - GROSS CELL 1 40006 |
7 - GROSS CELL 2 40007 1
8 - GROSS CELL 3 40008 1
9-GROSS CELL 4 40009 |
10-NETCELL1 40010 1
11 - NET CELL 2 40011 1
12- NET CELL 3 40012 |
13- NET CELL 4 40013 1
14- MV/V/10 CELL 1 40014 1
15 - MV/V/10 CELL 2 40015 1
16- MV/V/I0 CELL 3 40016 1
17 - MV/IV/10 CELL 4 40017 |
18- % LOAD CELL 1 40018 1
19 - % LOAD CELL 2 40019 1
20- % LOAD CELL 3 40020 1
21 -% LOAD CELL 4 40021 1
22- PEAK TOTAL 40022 1
23 -PEAK CELL 1 40023 1
24 - PEAK CELL 2 40024 1
25 - PEAK CELL 3 40025 1
26 - PEAK CELL 4 40026 |
27- TARE 40027 |

FORMAT #2 FORMAT
ADR #REG #3 ADR
#REG
40201 | 40401 1
40202 | 40402 1
40203 | 40403 1
40204 2 40404 2
40206 2 40406 2
40208 2 40408 2
40210 2 40410 2
40212 2 40412 2
40214 2 40414 2
40216 2 40416 2
40218 2 40418 2
40220 2 40420 2
40222 2 40422 2
40224 40424 2
40225 40426 2
40226 40428 2
40227 40430 2
40228 40432 |
40229 40433 1
40230 40434 1
40231 40435 |
40232 2 40436 2
40234 2 40438 2
40230 2 40440 2
40238 2 40442 2
40240 2 40444 2
40242 2 40446 2

7-6



28 - TARE CELL |
29 - TARE CELL 2
30 - TARE CELL 3
31-TARE CELL 4
32 -ZERO
33-ZERO CELL 1
34- ZERO CELL 2
35-ZERO CELL 3
36- ZERO CELL 4
37- % SENSITIVITY
CELL 1
38- % SENSITIVITY
CELL 2
39- % SENSITIVITY
CELL 3
40 - % SENSITIVITY CELL
4
41 - % LOAD SHIFT CELL 1
42 - % LOAD SHIFT CELL 2
43 - % LOAD SHIFT CELL 3

44- % LOAD SHIFT CELL 4
45 - POS DRIFT CELL |

46 - POS DRIFT CELL 2
47- POS DRIFT CELL 3
48 - POS DRIFT CELL 4
49- NEG DRIFT CELL 1
50 - NEG DRIFT CELL 2

51 - NEG DRIFT CELL 3

52 - NEG DRIFT CELL 4
53 -NOISE CELL 1

54 - NOISE CELL 2
55 - NOISE CELL 3

Table 7-4 con’t. Status Register Bit Definitions.

STATUS REGISTER DEFINITIONS (Function, 03)

STATUS 1 (GENERAL STATUS)

BIT O0- ACTIVE FILTER, (0) = FILTER 1, (1) = FILTER 2

BIT 1-MOTION

BIT 2 - UNABLE TO TARE/ZERO BECAUSE OF MOTION

40028
40029
40030
40031
40032
40033
40034
40035
40036

40037

[ N e S

40038

[N

40039

[N

40040

40041
40042
40043

40044 z

40045
40046 1
40047 1
40048 1

40049 1

40050 1
40051 1

40052 1

40053 |

40054 1
40055 1

R

BIT 3 - UNABLE TO ZERO BECAUSE OF LIMIT

BIT 4 - IN CAL
BIT 5- DIAG ERROR
BIT 6- LIMIT OVERLOAD
BIT 7- A/D OVERLOAD
BIT 8 - LOST TARE BIT
9- LOST ZERO
BIT 10- POWERUP
BIT 11 - SPARE (0)
BIT 12 - SPARE (0)
BIT 13 - SPARE (0)
BIT 14 - SPARE (0)
BIT 15 - SPARE (0)
STATUS 2
BITO- NA
BIT1-NA
BIT 2- NA
BIT 3- NA
BIT 4 - OVERLOAD LIMIT CELL 1
BIT 5 - OVERLOAD LIMIT CELL 2

40244 2
40245 2
40246 2
40250 2
40252 2

40254
40256
40258
40260

40262

40263

40264

40265

40266
40267
40268

40269
40270

40271
40272
40273
40274
40275
40276

40277
40278
40279

40280

2

2
2
2

— PP RP_PFP R PR, _PRPpR, p

40448
40450
40452
40454
40456
40458
40460
40462
40464

40466

R NNNMNNMNDNDNDNNDNNDDN

40467

40468

[N

40469

[N

40470
40471
40472
40473
40474
40475
40476
40477
40478 1
40479 1
40480 1

40481 |
40482 |
40483 1
40484 |

[ = =



BIT 6- OVERLOAD LIMIT CELL 3

BIT 7- OVERLOAD LIMIT CELL 4

BIT 8- A/lD UNDERLOAD CELL 1

BIT 9- A/ID OVERLOAD CELL 1

BIT 10- A/D UNDERLOAD CELL 2

BIT 11 - A/D OVERLOAD CELL 2

BIT 12- AJD UNDERLOAD CELL 3

BIT 13- AID OVERLOAD CELL 3

BIT 14- A/D UNDERLOAD CELL 4

BIT 15 - A/D OVERLOAD CELL 4
STATUS 3 (DIAGNOSTIC ERRORS)

BIT 0- LOAD SHIFT CELL 1

BIT 1 - LOAD SHIFT CELL 2

BIT 2 - LOAD SHIFT CELL 3

BIT 3 - LOAD SHIFT CELL 4

BIT 4 - ZERO SHIFT CELL 1

BIT 5 - ZERO SHIFT CELL 2

BIT 6- ZERO SHIFT CELL 3

BIT 7 - ZERO SHIFT CELL 4

BIT 8 -DRIFT CELL 1

BIT 9 - DRIFT CELL 2

BIT 10- DRIFT CELL 3

BIT 11 - DRIFT CELL 4

BIT 12- NOISE CELL 1

BIT 13 - NOISE CELL 2

BIT 14 - NOISE CELL 3

BIT 15 - NOISE CELL 4

Table 7-4 (cont.) FSk-40 Read/Write Register Allocations

Format #1 Format #2 Format #3
Read/Write ADR #REG ADR #REG ADR itREG
CommanD* 40101 40301 1 40501
SETPOINT 1 40102 1 40302 2 40502 2
SETPOINT 2 40103 1 40304 2 40504
SETPOINT 3 40104 1 40306 2 40506
SETPOINT 4 40105 1 40308 2 40508
FILTER 1 LENGTH 40106 1 40310 1 40510
FILTER 1 BAND 40107 1 40311 1 40511
FILTER 1 RESPONSE 40108 1 40312 1 40512
FILTER 1 BAND AVERAGE 40109 1 40313 1 40513
FILTER 1 MOTION 40110 1 40314 1 40514
FILTER 1 MOTION TIMER 40111 1 40315 1 40515
FILTER 2 LENGTH Reserved for possible future
FILTER 2 BAND Reserved for possible future
FILTER 2 RESPONSE Reserved for possible future
FILTER 2 BAND AVERAGE Reserved for possible future
FILTER 2 MOTION Reserved for possible future
FILTER 2 MOTION TIMER Reserved for possible future
DIAG SHIFT LIMIT 40118 1 40322 1 40522
DIAG ZERO SHIFT LIMIT 40119 1 40323 2 40523
DIAG DRIFT LIMIT 40120 1 40325 1 40525
DIAG NOISE LIMIT 40121 1 40326 1 40526
OVERLOAD CELL 40122 1 40327 2 40527
OVERLOAD CELL 2 40123 1 40329 2 40529
OVERLOAD CELL 3 40124 1 40331 2 40531
OVERLOAD CELL 4 40125 1 40333 2 40533
COMMAND SETPOINT DIAG SHIFT
01 = TARE net weiaht anv pos weiaht value 0-99 (0% -
02= ZERO gross weight
DIAG NOISE

DIAG ZERO SHIFT LIMIT

DIAG DRIFT LIMIT

LW IE

PRrRrRERRERProON P
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any pos weight value

FILTER LENGTH
00 =50ms

01 =100ms

02 =200ms

03 =400ms

04 = 800ms

05 = 1600ms

06 = 3200ms

07 = 6400ms

MOTION TIMER
00=12SEC
01=1SEC

0-99 counts

NOISE BAND
0 - 250 counts
ie. if counting
by 2 Ibs:

02=41Ibs

RESPONSE BAND
0 - 250 counts

OVERLOAD

0 - 99 counts

BAND FILTER
00 = 0.5 seconds

01 =1 second

02 =2 seconds
03 =4 seconds
04 = 8 seconds
05 = 16 seconds
06 = 32 seconds
07 = 64 seconds

MOTION
00 = OFF
0l= 1 count

02 =2 counts
03 =3 counts
04 =5 counts
05 =10 counts
06 = 20 counts
07 =50 counts

any pos weight value

02=2 SEC
03 =3 SEC

Table 7-4 (cont.) Input Status Bit Designations

INPUT STATUS DEFINITIONS (Function, 02)

INPUT 1 - ACTIVE FILTER, (0) = FILTER 1, (1) = FILTER 2

INPUT 2- MOTION

INPUT 3 « UNABLE TO TARE/ZERO BECAUSE OF MOTION
INPUT 4- UNABLE TO ZERO BECAUSE OF LIMIT

INPUT 5 - IN CAL

INPUT 6- DIAG ERROR

INPUT 7- LIMIT OVERLOAD

INPUT 8- A/D OVERLOAD

INPUT 9- LOST TARE

INPUT 10- LOST ZERO

INPUT 11- POWERUP

INPUT 12- SPARE

INPUT 13 - SPARE

INPUT 14- SPARE

INPUT 15- SPARE

INPUT 16 - SPARE

INPUT 17- NA

INPUT 18- NA

INPUT 19 - NA

INPUT 20- NA

INPUT 21 - OVERLOAD LIMIT CELL 1
INPUT 22- OVERLOAD LIMIT CELL 2
INPUT 23- OVERLOAD LIMIT CELL 3
INPUT 24- OVERLOAD LIMIT CELL 4

INPUT 25- AID UNDERLOAD CELL 1
INPUT 26- A/D OVERLOAD CELL 1
INPUT 27- A/D UNDERLOAD CELL 2
INPUT 28- A/D OVERLOAD CELL 2
INPUT 29- A/D UNDERLOAD CELL 3
INPUT 30- A/D OVERLOAD CELL 3
INPUT 31 - A/D UNDERLOAD CELL 4
INPUT 32- AID OVERLOAD CELL 4
INPUT 33 - LOAD SHIFT CELL 1
INPUT 34 - LOAD SHIFT CELL 2
INPUT 35 - LOAD SHIFT CELL 3
INPUT 36- LOAD SHIFT CELL 4
INPUT 37- ZERO SHIFT CELL 1
INPUT 38- ZERO SHIFT CELL 2
INPUT 39- ZERO SHIFT CELL 3
INPUT 40- ZERO SHIFT CELL 4
INPUT 41 - DRIFT CELL 1

INPUT 42- DRIFT CELL 2

INPUT 43 - DRIFT CELL 3

INPUT 44- DRIFT CELL 4

INPUT 45- NOISE CELL 1

INPUT 46- NOISE CELL 2

INPUT 47- NOISE CELL 3

INPUT 48 - NOISE CELL 4
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MODBUS Configuration Parameters

MODBUS INTERFACE?
YES NO EXIT

SW sw2 sw3
1] 1 1

BAUDRATE = 9600
STEP MODIFY EXIT

w1 Sw2

Sw3
1 ] L]

NO PARITY

STEP MODFY EXIT
sw1 swz swa
L] L1 1]

YES To Configure MODBUS Parameters

MENU MENU .. Advance To '‘DXP40 Version Information’
SW1 YES .. Configure MODBUS Intarface

SW2 NO .. Go To 'DXP40 Version Information’
SW3 EXIT .. Return To Live Operation

Modify To Select 2400, 4800, 9600, or 19200 Baud

MENU MENU .. Return To Previous Display
SW1 STEP .. Advance To Parity Selection
SW2 MODIFY.. Select Desired Baud Rate
SW3 EXIT .. Return MODBUS Interface?

Modify To Select Parity - NO, ODD, EVEN

MENU MENU .. Return To Previous Display
SW1 STEP .. Return To MODBUS interface?
SW2 MODIFY.. Select Desired Parity Option
SW3 EXIT .. Retun To MODBUS Interface?

Figure 7-2. MODBUS Baud Rate and Parity Selections (accessed from main menu).
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