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Introduction

Introduction

This manual is divided in three parts:

1. Ladder Logic: We describe control elements of a control strategy available in the LOGICVIEW and
used by the DF65.

2. Function Blocks: We present detailed descriptions of all function blocks available in the LOGICVIEW
and used by the DF65.

3. LOGICVIEW: We describe Smar’s Software LOGICVIEW. This is the application used to configure the
hardware of a control system (/O Modules, Power Supplies, CPU, etc), implement ladder logic

(including ladder network elements and function blocks)

We suggest user to read initially chapters 1 and 2 and next going to chapter 3 that describes clearly how
to implement elements described in the first two chapters. However, user is free to start reading from
chapter 3 prior to the other ones and consult chapters 1 and 2 any time it is necessary. Chapter 3 deals
with description of the Smar’'s LOGICVIEW Software that is part of the DF65 System.

This manual has practical examples that describe step-to-step how to set strategies of control. These
examples were included in order to make easier user’s understanding of the system. These applications
are distributed along this manual.
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NOTE

This document is a description of all function blocks and logic elements (ladder) implemented in the coprocessor
(DF65). Besides this document presents a description of how to configure and edit ladder networks through Smar’s
LOGICVIEW. This document also describes details of this software.

Smar reserves it the right to change any part of this manual without prior notice.

Note that different versions of the DF65 have different types of data, function blocks and generic characteristics. The
last version of the DF65 is always an update of the old manual without prior notice. It means it will have all
characteristics included, old and new ones.
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Chapter 1

NETWORK ELEMENTS (LADDER
ELEMENTS) AND TOOLS

This section will help you to understand the meaning of the network ladder elements and the
network tools.

The Network Elements

As mentioned before, LOGIC VIEW uses symbols and notations defined in the standard IEC-61131-

3.

Definitions of the Elem

4K

1HHF
1+l
L H->
€H ()
L0+ K>
ek
| —
*
<HTNY
]

Fig 1.1 - Network Tool Box.

TUHP
B

ents of the Network Tool Box

Normally Open Contact

The state of the left link is copied to the right link if the state of the associated Boolean variable
indicated by "LABEL" is ON. Otherwise, the state of the right link is OFF.

a

Normally Closed Contact

The s
OFF.

tate of the left link is copied to the right link if the state of the associated Boolean variable is
Otherwise, the state of the right link is OFF.

\E

The s

Positive Transition-Sensing Contact
tate of the right link is ON from one evaluation of this element to the next when a transition of

the associated variable from OFF to ON is sensed at the same time that the state of the left link is
ON. The state of the right link will be OFF at all other times.

I

The s

Negative Transition-Sensing Contact
tate of the right link is ON from one evaluation of this element to the next when a transition of

the associated variable from ON to OFF is sensed at the same time the state of the left link is ON.
The state of the right link will be OFF at all other times.
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Cail

The state of the left link is copied to the associated Boolean variable and to the right link.

Negated Coil

The state of the left link is copied to the right link. The inverse of the state of the left link is copied to
the associated Boolean variable, that is, if the state of the left link is OFF, then the state of the
associated variable is ON, and vice versa.

L) .
Set (Latch) Caoil

The associated Boolean variable is set to the ON state when the left link is in the ON state, and

remains set until reset by a Reset Coil.

R
& Reset (Unlatch) Coil

The associated boolean variable is reset to the OFF state when the left link is in the ON state, and
remains reset until set again by a SET coll.

i
\0a Retentive (Memory) Coil

The associated Boolean variable will be retentive to the memory.

3} Note: that the action of this coil is identical to Coil, except that the associated Boolean variable
is automatically declared to be in retentive memory without the explicit use of the VAR RETAIN
declaration defined in the initialization of variables in IEC-61131-3 standard.

iy . .
©r Set Retentive (Memory) Coil
The associated boolean variable is set to the ON state when the left link is in the ON state, and
remains set until reset by a Reset Coil. The associated boolean variable will be retentive to the
memory.

3} Note: that the action of this coil is identical to Set (Latch) Coil, except that the associated
boolean variable is automatically declared to be in retentive memory without the explicit use of the
VAR RETAIN declaration defined in the initialization of variables in IEC-61131-3 standard.

RM
r Reset Retentive (Memory) Coil
The associated boolean variable is reset to the OFF state when the left link is in the ON state, and
remains reset until set by a SET coil. The associated boolean variable will be retentive to the
memory.

3} Note: that the action of this coil is identical to Reset (Unlatch) Coil, except that the associated
boolean variable is automatically declared to be in retentive memory without the explicit use of the
VAR RETAIN declaration defined in the initialization of variables in IEC-61131-3 standard.

0> Positive Transition-Sensing Coil

The state of the associated boolean variable is ON from one evaluation of this element to the next
when a transition of the left link from OFF to ON is sensed. The state of the left link is always copied
to the right link.
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Boolean Logic

W Negative Transition-Sensing Coil

The state of the associated boolean variable is ON from one evaluation of this element to the next
when a transition of the left link from ON to OFF is sensed. The state of the left link is always copied
to the right link.

Horizontal Connecting Line.
Use this tool to draw a connecting line from left to right in the cell on focus.

| Vertical Connecting Line
Use this tool to draw a connecting line from the right side of the focused cell to the down.

>|'€ Eliminate Vertical Connecting Line from the Focused Cell
Eliminate vertical connecting line. To do this actions, it's necessary to locate the selection box in the
element which has the vertical line.

Fel: .
E Function Blocks
Use this tool to open a dialog box for choosing the desired Built-in-Function.

Ur

Fe| .

e User Function

Use this tool to open a dialog box for choosing available User-Functions.

JUMP

=

Jump to a Network
If more than one network is available, it will open a dialog box for choosing the destination
network.

~RTH>

Return for the Last Jump
Use this tool to return to the next executable cell preceding the last jump. If no jump has being
used, it will then be ignored.

The association of relays and coils create boolean functions. Below we present a brief summary of
these functions and Boolean Algebra.

Normally Open Relay

Diagram State Table

When the state of A changes from 0 to 1 the contact A is closed and the flow goes from the power
rail at left to the right powering the coil S.

Normally Closed Relay

Diagram State Table
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The A relay is normally closed. The power flow passes through A powering A until the value of A
changes from 0 to 1. In this way the coil S has the contrary behavior compared to the the coil of the
previous item. (normally open contact)

Logical Function OR

A B s
A S=A+B
0 0 0
-
b } | 0 1 1
B
1 0 1
1 1 1

Relays A and B are normally open. With the association of both we implement the OR function. The
coil is powered when any of the two relays is closed.

Logical Function AND

Diagram State Table
A B S
A B S=A.B |o 0 0
R O e T
1 0 0
1 1 1

Relays A and B are normally open. The coil S is powered when A and B are equal 1 at the same
time. Otherwise the power flow will not pass from the left side (power rail) to the right side.

Boolean Equations
Using relays and coils it is possible to implement boolean functions. For example, consider the
diagram below:

A C 1] E
O
_El_
—f {

The S output depends of the state of the relays A, B, C, D and of the coil E. E depends of the values
of A,B,C and D. So:

E=(A+B).CD
S=E
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Boolean Algebra

Boolean equations as shown above may become very complicated, however the result might be

simplified using the boolean algebra. Below we show a summary of properties of the Boolean
Algebra.

1 Al=A
2 A.0=0
3a AA=A
3b ~
AA -,
4a —
4b A+ A =1
A+A=A
5 A+1=1
6 A.B+A.C=A.(B+C)
7 A+A.B= A
8 A.(B+C)= A.B+A.C
9a N~
%b A+B=AB
AB=A+B

When these expressions become too complex we suggest that you use the Karnaugh map in order
to simplify them. This information is easily found on any Digital Electronics Book.
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Chapter 2

Introduction

FUNCTION BLOCKS

This is a complete and updated reference of the Function Blocks (FB) supported by the DF65 CPU.
Here we present block diagrams showing inputs, outputs, configuration parameters and internal
variables. It also includes detailed explanations of each block, how they work, how to configure each
one of them and a few examples are presented in order to help with the user’s understanding and
utilization.

Many times, an input or output will be classified as ANY, ANY_NUM, ANY_BIT, ANY_REAL or
ANY_INT. If input is ANY_NUM it means it might be connected to either a REAL or INT output. For
a better explanation, see the table below:

Reference Data Type Number of bits Version
BOOLEAN Boolean 1 1.xx or superior
INT Integer 16 2.xx or superior
REAL Float 32 2.XX or superior
WORD String 16 2.xx or superior
ANY —
— ANY_NUM

—ANYREAL = pen

—ANYINT =

— ANY_BIT
B L BOOL, BYTE

If the user tries to set two outputs of a function block having variables of different data types, for
example, adding an integer to a float, the LOGIC VIEW will not allow this setting. As the first block
variable is selected, it is expected that all other inputs have the same data type of this variable.

During this configuration of inputs and outputs LOGIC VIEW asks the user to inform variable data
types that should be set when the manual describes it as ANY_XX.

Each function block has a table where all inputs, outputs, parameters and variables of each block
are shown.

[ Inputs: It is a variable from another FB or from an I/O card

P - Parameter: User’s configurations.

o - Outputs: Variables resulting from processing inside each block.
VvV - Variables: Auxiliary variables of block algorithms.

Information about the use of point "." and comma ", " in the input of parameters of function
blocks:

The format for the numeric data input (use of "." and ",") it should be in agreement with the defined
patterns in the regional configurations of the computer.

EN Input and ENO Output

Every function has an EN input and an ENO output.

EN input is set to enable the function block that should be processed. If EN is false, all outputs
change to zero and the FB is not executed.

ENO changes to true logic to indicate the function was successfully executed without troubles.
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Available Function blocks in alphabetic order

'FUNCTION NAME DESCRIPTION

ABS Absolute Value

ACC Pulse Accumulator

ACC N Pulse Accumulator

ADD Addition

ARAMP Automatic Up and Down Ramp
BTB BYTE_TO_BITS Conversion
BTI BCD_TO_INT Conversion
BWL Bit wise Logic

CTD Counter Down

CTU Counter Up

CTUl Counter Up

DIV Division

EQ Equality

FIFO First In First Out

GE Decreasing Monotonic Sequence
GT Decreasing Sequence

ICT Integer Constants

ITB INT-TO-BCD Conversion
ITR Conversion Int to Real

LE Increasing Monotonic Sequence
LIN Linearization

LMT Limiter

LT Increasing Sequence
MATH1 Multivariable Equations
MAX Maximum

MIN Minimum

MOD Modulo

MUL Multiplication

MUX Multiplexer

NE Inequality

NOT Bitwise NOT

OSEL Output Selection

PID PID Controller

RCT Real Constants

RTA Real Time Clock Alarm

RTI Conversion Real To Int

SEL Binary Selection

SMPL Sample Hold with Up and Down
SQR Square Root

STATUS System Status

STP Step Control

SUB Subtraction

TOF Timer Off-Delay

TOF1 Timer Off-Delay

TON Timer On-Delay

TON1 Timer On-Delay

TOT Totalization

TP Timer Pulse

TP1 Timer Pulse

TRC Truncation

XLIM Cross Limit and Rate-Of-Change
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Function Blocks Listed by Functional Groups

TIMER/PULSE FUNCTIONS

MNEMONIC | DESCRIPTION
ACC Pulse Accumulator
ACC N Pulse Accumulator
CTUl Counter Up

TOF1 Timer Off-Delay
TON1 Timer On-Delay
TP1 Timer Pulse

CTD Counter Down
CTU Counter Up

TOF Timer Off-Delay
TON Timer On-Delay
TP Timer Pulse

RTA Real Time Clock Alarm

DATA MANIPULATION FUNCTIONS

MNEMONIC DESCRIPTION

BTB BYTE_TO _BITS Conversion
BTI BCD _TO_INT Conversion
BTW Bitwise Logic

FIFO First In First Out

ICT Integer Constants

ITB INT-TO-BCD Conversion
ITR Conversion Int to Real
MUX Multiplexer

NOT Bitwise NOT

OSEL Output Selection

RCT Real Constants

RTI Conversion Real to Int
SEL Binary Selection

MATH FUNCTIONS

MNEMONIC DESCRIPTION
ABS Absolute Value
ADD Addition
DIV Division
MOD Modulo
MUL Multiplication
SQR Square Root
SUB Subtraction
TRC Truncate

COMPARISON FUNCTIONS

MNEMONIC DESCRIPTION

EQ Equality

GE Decreasing Monotonic Sequence
GT Decreasing Sequence

LE Increasing Monotonic Sequence
LMT Limiter

LT Increasing Sequence

MAX Maximum

MIN Minimum

NE Inequality

PROCESS CONTROL FUNCTIONS

MNEMONIC DESCRIPTION

ARAMP Automatic Up and Down Ramp
LIN Linearization

MATH1 Multivariable Equation

PID PID Controller

SMPL Sample Hold with Up and Down
STATUS System Status

STP Step Control

TOT Totalization

XLIM Cross Limit and Rate-Of-Change
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Time and Pulse Related Functions

ACC

Pulse Accumulator (ACC)

Description

This Pulse Accumulator Block works with the DF41/DF42/DF67 Modules and the main objective of
the accumulating input pulses is coming from an external source. Typically one of the inputs from
the DF41 module is linked to the IN input in the ACC block.

During the control cycle the DF41/DF42/DF67 accumulate pulses in a local register in the circuit. At
the end of every control cycle the DF65 CPU reads the accumulated amount and automatically
clears the internal register for the next cycle (preventing an overflow). When the control logic
executes, the ACC block gets the integer number of pulses in the IN input and adds it to an internal
accumulator TOT_L and TOT_H and, as can be seen, this accumulator is shared as outputs of the
ACC block.

Two actions take place when the CLRA input is high in the ACC block:
The TOT_L and TOT_H accumulated values are moved to MEM_L and MEM_H register.
The TOT_L and TOT_H contents are then cleared.

The Q output

This function block can also give the information of “pulse speed” (flow) in a time interval (MP) that
can be configured by the user. The Q output will keep showing an updated value of accumulated
pulses on each MP time interval.

The parameters TR_ON and TR_OFF are the hysteresis limits for the Q threshold. The THR output
will go to high when Q is higher or equal to TR_ON and will go back to low when it is lower or equal
to TR_OFF.

Accumulator Mode
The ACC function block can count pulses in the TOT_L and TOT_H registers in two different ways:

Maximum counting in TOT_L is 32767 and TOT_H represents how many times TOT_L
overflowed.This means that the total accumulated pulse is calculated by the following formula:
(TOT_H * 32768) + TOT_L

Maximum counting in TOT_L is 9999 and TOT_H represents how many times TOT_L
overflowed.This means that the total accumulated pulse is calculated by the following formula:
(TOT_H * 10000) + TOT_L

The accumulation mode is set during the ACC block configuration. The mode set for TOT_L and
TOT_H will be extended to MEM_L and MEM_H.

PULSE ACCUMULATOR
IFEN = 1 THEN
BOOL —| EN ENO |— BOOL EN=1
TOT=TOT+ IN
ACC TACC = TACC + IN
BOOL | CLRA THR|_— BOOL IF CLRA = 1 THEN
MEM = TOT
INT —IN QL— INT TOT=0
IF TIMER >= MP
TOT Lp— INT Q =TACC
IF TACC >=TR_ON
TOT_HE— INT THR=1
IF TACC <= TR _OFF
MEM_L | INT THR =0 -
MEM_H|__ INT £ =0
ENO =0
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CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
| CLRA STORES TOT TO MEM AND ERASES THE ACCUMULATOR BOOLEAN
IN INPUT PULSE (DF41/DF42/DF67/M-305) INT
CTW CONTROL WORLD WORD
= TR_ON THRESHOLD VALUE TO SET THR OUTPUT TO ON INT
TR _OFF | THRESHOLD VALUE TO SET THR OUTPUT TO OFF INT
MP MEASURING PERIOD (THRESHOLD ) INT
ENO OUTPUT ENABLE BOOLEAN
THR OUTPUT THR BOOLEAN
Q PULSES ACCUMULATED IN MP PERIOD (FLOW)) INT
O TOT_L ACTUAL ACCUMULATOR VALUE (LOW WORD) INT
TOT_H ACTUAL ACCUMULATOR VALUE (HIGH WORD) INT
MEM_L MEMORY ACCUMULATOR VALUE (LOW WORD) INT
MEM_H MEMORY ACCUMULATOR VALUE (HIGH WORD) INT
\Y TACC PULSE ACCUMULATOR INT
TMAC TIME ACCUMULATOR INT

I: Input. P: Parameter. O: Output. V: Variable

Auxiliary and PRM Passing

- Status indication bits:
Bit O - Is the EN Boolean input status
Bit 1 - Is the CLRA Boolean input status
Bit 2 - Is the ENO Boolean input status
Bit 3 - Is the THR Boolean input status

Configuration Only

- Select the TOTALIZATION MODE (LOWER WORD LIMIT):

Bit 8

0 =TOT ACCUMULATOR (LOW WORD) GOES FROM 0 TO 9999
1=TOT ACCUMULATOR (LOW WORD) GOES FROM 0 TO 32767

Pulse Accumulator (ACC_N)

Description

This block accumulates pulses from IN1 and IN2 inputs and displays the totalized value in the TOT1
to TOT4 outputs. CLEAR input equal to 1 clears these counters and the totalized value is moved to
the registers MEM1 and MEM2 and the totalization continues.

Factor of Multiplication of Scale
All inputs have an associated parameter to convert the inputs in Engineering Units. If the Factor is
equal to 1 the output is given in the 0 to 10000 range.

Hysteresis and Limits

Each input has two parameters to define the hysteresis of pulse totalization. Parameters TR_ONL1 to
TR_ON4 and TR_OFF1 to TR_OFF4 set this hysteresis. Outputs THR1 to THR4 go to a true logic
state (1) when the flow is bigger than the values of TR_ON1 to TR_ON4 and go to the false logic
state (0) when the flow is smaller or equal than values set on TR_OFF1 to TR_OFF4. Flow is
defined as the pulse frequency in a time interval MP (user set).

Clear Input
Every time there’s a transition in the Clear input from zero to one, outputs TOT are reset and their
respective values are passed to the outputs MEM.
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ACC_N PULSE ACCUMULATOR

BOOL —| EH ENO [— BOOL
ACC_N
BOOL — CLEAR THRT | ool
IHT —| 1 ™R | BooL
INT — 2 THR: | BOOL
IHT — IH3 THRY | _ BooOL
INT — e TOT1 |— REAL
TOT2 |— REAL
TOT3 |— REAL
TOT4 |— REAL
MEM1 |— REAL
MEMZ — REAL
MEM3|— pREAL
MEMA|— peny
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOL
CLEAR CLEARS TOTALIZATION AND SENDS ALL VALUES TO THE MEM OUTPUTS BOOL
| IN1 PULSE INPUT 1 INT
IN2 PULSE INPUT 2 INT
IN3 PULSE INPUT 3 INT
IN4 PULSE INPUT 4 INT
FACTOR1 SCALE CONVERSION FACTOR (EU) OF INPUT 1. REAL
FACTOR2 SCALE CONVERSION FACTOR (EU) OF INPUT 2 REAL
FACTOR3 SCALE CONVERSION FACTOR (EU) OF INPUT 3. REAL
FACTOR4 SCALE CONVERSION FACTOR (EU) OF INPUT 4. REAL
TR_ON1 TR_ON HYSTERESIS UPPER LIMIT INT
TR_OFF1 TR_OFF HYSTERESIS LOWER LIMIT
P TR_ON2 TR_ON HYSTERESIS UPPER LIMIT INT
TR_OFF2 TR_OFF HYSTERESIS LOWER LIMIT
TR_ON3 TR_ON HYSTERESIS UPPER LIMIT INT
TR_OFF3 TR_OFF HYSTERESIS LOWER LIMIT
TR_ON4 TR_ON HYSTERESIS UPPER LIMIT INT
TR_OFF4 TR_OFF HYSTERESIS LOWER LIMIT
MP TIME WHERE PULSES ARE COUNTED INT
ENO ENABLE OUTPUT BOOL
MEM1 VALUE OF ACCUMULATED PULSES REAL
MEM2 VALUE OF ACCUMULATED PULSES REAL
o) MEM3 VALUE OF ACCUMULATED PULSES REAL
MEM4 VALUE OF ACCUMULATED PULSES REAL
THR1 INDICATES IF HYSTERESIS LIMITS WERE REACHED FOR INPUT 1 REAL
THR2 INDICATES IF HYSTERESIS LIMITS WERE REACHED FOR INPUT 2 REAL
THR3 INDICATES IF HYSTERESIS LIMITS WERE REACHED FOR INPUT 3 REAL
THR4 INDICATES IF HYSTERESIS LIMITS WERE REACHED FOR INPUT 4 REAL
TACC1 PULSE ACCUMULATOR OF INPUT 1 INT
TACC2 PULSE ACCUMULATOR OF INPUT 2 INT
TACC3 PULSE ACCUMULATOR OF INPUT 3 INT
TACC4 PULSE ACCUMULATOR OF INPUT 4 INT
TAMC TIME ACCUMULATOR (TIMER) INT
\Y; OVRFLW OVERFLOW INDICATION OF TOT AND MEM BYTE
B _THR BOOLEAN THRESHOLD AND STATUS BYTE
INCR1 INCREMENTS FOR CARRY OVER REAL
INCR2 INCREMENTS FOR CARRY OVER REAL
INCR3 INCREMENTS FOR CARRY OVER REAL
INCR4 INCREMENTS FOR CARRY OVER REAL

I: Input. P: Parameter. O: Output. V: Variable
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Pulse Counter Down (CTD)

Description

CTD function counts 0 (false) to 1 (true) logic state transitions, for example, an ON-OFF button.
While the button is not pressed, the ON operation is not done. When the button is pressed, the state
changes to ON. So there was an OFF/ ON transition.

Internal Counter CTA

Every time an ascending transition occurs in the block input, the pulse accumulator (CTA) is
decreased by one unit. When the internal counter reaches zero, OUT changes to its true state. The
internal counter CTA may be accessed through an output of this function block.

RST (Reset)
If RST is equal to true, the internal clock will reset.

Setting the number of pulses to be counted

Internal parameter PST adjusts the number of pulses this block will count until OUT changes to the
true logic state. On LOGIC VIEW, the user must inform the value of the PST parameter. This value
may also be set through the block input PSV. In this case the user should connect the PSV input to
another FB output or to an I/O module.

CTD PULSE COUNTER DOWN (CTD)
IF PSV THEN
PT:= PSV
ELSE
- 5 > PT:= PST
BooL EN ENO BOOL |\ EN=1 THEN
ENO:=1
CTD IF RST = 1 THEN
CTA :=PT
> > ELSE
BOOL IN out BOOL IFIN =1 AND CTA > MIN_INT
THEN
BOOL — [ RST CTA:=CTA-1
IE CTA <= 0 THEN
INT ——P| PSV CTA |———» INT ouT=1
ELSE
OUT =0
ELSE
ENO :=0
OUT :=0
CTA:=0
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
IN PULSE INPUT BOOLEAN
[ RST BLOCK RESET BOOLEAN
.y THIS INPUT IS CONNECTED TO ADJUST PST INT
EXTERNALLY
P PST COUNTER VALUE ADJUSTED THROUGH PARAMETER __ |INT
ENO OUTPUT ENABLE BOOLEAN
o) ouT COUNTER STATE CTA. O IF CTA <> 0, 1 IF CTA=0 BOOLEAN
CTA PULSE ACCUMULATOR INT
v STS STATUS WORD

I: Input. P: Parameter. O: Output. V: Variable
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Pulse Counter Up (CTU)

Description
The CTU function counts transitions from 0 (false) to 1 (true).

Internal Counter CTA

Every time an ascending transition occurs in the block input, the pulse accumulator (CTA) is
increased by one unit . When the internal counter reaches zero, OUT changes to the true state. The
internal counter CTA may be accessed through an output of this function block.

RST (Reset)
If the RST input is TRUE the counter will be cleared.

Setting the Number of Pulses to be Counted

Internal parameter PST adjusts the number of pulses this block will count until OUT changes to the
true logic state. On LOGICVIEW the user must set the value of the PST parameter. This value may
also be set through block input PSV. In this case the user should connect the PSV input to another
FB output or to an I/O module.

CTU PULSE COUNTER UP
IF PSV THEN
PT:= PSV
ELSE
sooL. ——»{ ox o —— sooL PT:= PST
IF EN=1 THEN
ENO :=1
IF RST = 1 THEN
CTU CTA:=0
ELSE
BooL —P| IN ouT [ BooL IFIN =1 AND CTA <
MAX_INT THEN
BooL —®| RST CTA:=CTA+1
IF CTA >= PT THEN
INT ——® Psv cTA [—® INT ELOSUET =1
ouT=0
ELSE
ENO :=0
oUT :=0
CTA:=0
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
IN PULSE INPUT BOOLEAN
| RST BLOCK RESET BOOLEAN
. THIS INPUT 1S CONNECTED TO ADJUST PST NT
EXTERNALLY
P PST COUNTER VALUE ADJUSTED THROUGH PARAMETER _ |INT
ENO OUTPUT ENABLE BOOLEAN
o ouT OUT=1 WHEN THE VALUE SET IN PST IS REACHED BOOLEAN
CTA PULSE ACCUMULATOR INT
v STS STATUS WORD

I: Input. P: Parameter. O: Output. V: Variable
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Pulse Counter Up (CTU1)

This function works exactly like the CTU block but it only has two inputs and one output. OUT
changes to true when the internal counter (not accessible) reaches the value set by the PST

parameter.

BooL __{ .4 CTU1 7 }—— BOOL
BOOL | |N2

CLASS NI DESCRIPTION TYPE

| IN1 INPUT ENABLE BOOLEAN

IN2 PULSE INPUT BOOLEAN

P PST COUNTER VALUE ADJUSTED THROUGH PARAMETER INT

0 ouT OUT=1 WHEN THE VALUE SET IN PST IS REACHED BOOLEAN

\ STS STATUS WORD

I: Input. P: Parameter. O: Output. V: Variable
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Real Time Alarm (RTA)

Description

This alarm is based on the DF65 CPU real time clock. When the alarm occurs the ALM output goes
to true and remains in this condition. The alarm is turned ON according to the date and hour set
inside the RTA block. The user should select the time to start the alarm and also the date. The user
may select the day of the week, the day of the month, month and year.

RST (Reset)
If a RST (RESET) is applied, the ALM output will return false but not before it remains true for at
least one second.

Time Parameter

The user must set the hour desired for the alarm to be active. This hour must be set in the format
HR:MIN:SEC, where the parameters HR, MIN and SEC are respectively related with hours, minutes
and seconds.

Day Parameter

The user may select this parameter, choosing a specific date. The Day parameter supports two
options: Day Of The Week and Day Of The Month.

If the user sets the Day Of The Week parameter, it will have to set by the named day: Sunday,
Monday, Tuesday, Wednesday, Thursday, Friday or Saturday.

If the user sets the parameter, Day Of The Month, it will have to set in the 2 digits format.

Month Parameter
The user will have to set the month of the year for the alarm to be active in a 2-digit format

Year Parameter
The user will have to set the year for the alarm to be active in a 4-digit format. The desired year
must be in the 1980 to 2079 range.

RTA REAL TIME ALARM
BOOL b EN ENO > BOOL
RTA
BOOL P RST ALM — BOOL
'Q\-\
CLASS WIS DESCRIPTION TYPE
| EN INPUT ENABLE BOOLEAN
RST BLOCK RESET BOOLEAN
SEC SECOND BYTE
MIN MINUTE BYTE
HR HOUR BYTE
P WD DAY OF THE WEEK BYTE
DAY DAY BYTE
MON MONTH BYTE
YR YEAR BYTE
o ENO OUTPUT ENABLE BOOLEAN
ALM ALARM OUTPUT BOOLEAN
\Y CTB CONTROL BYTE BYTE

I: Input. P: Parameter. O: Output. V: Variable
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Timer Off-Delay (TOF)

Description
This FB holds the true state of the input IN for a time interval previously set.

PST Parameter

PST defines the time interval during the true state which is hold. It is set through the PST
parameter”. This time is given by PST and is multiplied by 10 ms (PST * 0.01 s). If IN changes to
true, before OUT changes to false, OUT will stay on true state and the time period will restart when
IN goes to false.

Internal Counter CTA

When a true to false logic state transition occurs in the block input, the CTA accumulator would be
increased by one unit.

PSV Input
The user may set the PSV input to select the value of the PST parameter externally. In this case,
the PSV input must be connected to an FB output or anl/O module.

TOF TIMER OFF-DELAY
IF PSV THEN
PT:= PSV
ELSE
BOOL —P L » ool PT:=PST
EN ENO IF EN=1 THEN
ENO:=1
IFIN =1 THEN
TOF ouT=1
CTA =0
ELSE
BooL —P® IN out [ BooL IF CTA>=PT THEN
OuT =0
ELSE
ouT:=1
INT  ——®| Psv CTA [ INT CTA = CTA + 1
ELSE
ENO :=0
OuUT :=0
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
[ IN PULSE INPUT BOOLEAN
PSV THIS INPUT IS CONNECTED TO ADJUST PST EXTERNALLY INT
P PST PARAMETER PRE ADJUSTED TIMER VALUE THROUGH PST INT
ENO OUTPUT ENABLE BOOLEAN
o ouT BLOCK OUTPUT BOOLEAN
CTA TIMER PULSE ACCUMULATOR INT
v ICT INITIAL COUNTER TIMER VALUE TO INT
STS STATUS WORD
I: Input. P: Parameter. O: Output. V: Variable
Detail on the STS parameter
N N T O I I O B
BIT 8 - RESULT BIT: 1= ON, ON-DELAY OCCUR;
0= OFF, OUT=0.
BITO - ENABLE BIT: 1= COUNTER IS RUNNING;

0= IS NOT COUNTING.

Timer Off-Delay Function - Timing diagrams
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Timer Off-Delay (TOF1)

It works as the TOF block except it has only one input and one output. The Timer value is only set

through internal block parameters.

CLASS MNEM DESCRIPTION TYPE

| IN PULSE INPUT BOOLEAN

= PST TIMER PRESET VALUE ADJUSTED THROUGH THE INT
TIMER PARAMETER

0 ouT OUT=1 WHEN THE VALUE SET IN PST IS REACHED BOOLEAN

\ STS STATUS WORD

I: Input. P: Parameter. O: Output. V: Variable

Timer On-Delay (TON)

Description

This function causes a delay in the false to true transition on the OUT output for a specific time
interval.

PST Parameter

PST defines the time interval during the true state which is hold. It is set through the PST
parameter”. PST multiplied by 10 ms (PST * 0.01 s) gives this time. If IN changes to true, before
OUT changes to false, OUT will stay on the true state and the time period will restart when IN goes
to false.

Internal Counter CTA
When a true to false logic state transition occurs in the block input, the CTA accumulator would be
increased by one unit.

PSV Input
The user may set the PSV input to select the value of the PST parameter externally. In this case,
the PSV input must be connected to an FB output or an /O module.

TON TIMER ON-DELAY
IF PSV THEN
PT:= PSV
ELSE
BOOL ——— gy EnO ——® BOOL PT:= PST
IF EN=1 THEN
TOM ENO :=1
IFIN=1ANDCTA >=PT
THEN
BOOL ——M IN ouT |——— pooL EIE)SUET =1
ouUT:=0
INT  ——— P5Y CTa [ INT IFIN=0 THEN
CTA :=0
ELSE
CTA=CTA+1
ELSE
ENO :=0
ouUT:=0
CTA:=0
'CLASS "MNEM  DESCRIPTION " TYPE
EN INPUT ENABLE BOOLEAN
| IN Pulse input BOOLEAN
PV THIS INPUT IS CONNECTED TO ADJUST PST INT
EXTERNALLY
P bST Eg{AMETER PRE ADJUSTED TIMER VALUE THROUGH ||\
ENO OUTPUT ENABLE BOOLEAN
o} ouT BLOCK OUTPUT BOOLEAN
CTA TIMER PULSE ACCUMULATOR INT
v ICT INITIAL TIMER VALUE TO THE COUNTER INT
STS STATUS WORD

I: Input. P: Parameter. O: Output. V: Variable
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Detail on the STS parameter

LI [ T T T T [s] [ I T [ [ ] Jof
BIT 8 -RESULTBIT: 1= ON, ON-DELAY OCCUR,;
0= OFF, OUT=0.
BITO - ENABLEBIT: 1= COUNTER IS RUNNING;

Timer On-Delay Function - Timing diagrams

*OBS: Parameter BAS has no effect at moment!

IN
t0 t1 t2 3 t4 t5
out
t0 + PT t1 t4 + PT t5
PT
CTA A
0
t0 t1 2 13 t4 t5
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Timer On-Delay (TON1)

It works as the TON block except it has only one input and one output. The timer value is only set
through internal block parameters.

BOOL | | BOOL
[ TON1 ouT
CLASS MNEM DESCRIPTION TYPE
| IN PULSE INPUT BOOLEAN
= PST II;é_l?AMETER PRE ADJUSTED TIMER VALUE THROUGH INT
0 ouT OUT=1 WHEN THE VALUE SET IN PST IS REACHED BOOLEAN
\ STS STATUS WORD

I: Input. P: Parameter. O: Output. V: Variable
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Timer Pulse (TP)

Description

This FB generates a pulse with fixed duration on the OUT output for each rising transition (false to

true) in the IN input.

Setting Pulse Width

Internal parameter PST multiplied by 0.01 second (10ms) determines pulse width (or it is set
externally through PSYV, if this input is connected). Transitions on the IN input will be ignored while
the output pulse is active. The CTA counter is available as an output (integer).

Internal Counter CTA

Every time a pulse is generated in the output the pulse accumulator CTA is increased by one unit.

PSV Input

User may set the PSV input to select the value of the PST parameter externally. In this case, the
PSV input must be connected to an FB output or an I/O module.

TP TIMER PULSE
IF PSV THEN
PT:= PSV
ELSE
PT:= PST
BODL —— =] ENO - BOOL |FEEII\5:]. -E-HEN
TE IF CTA>0AND CTA< PSV
THEN
ouT=1
CTA:=CTA+1
BOOL — W N ouT [ BooL ELSE
OuUT:=0
INT P oA INT THé[Ele =0 AND CTA>=PSV
CTA =0
IFIN=1AND CTA =0 THEN
CTA=CTA+1
ELSE
ENO:=0
OuUT:=0
CTA:=0
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
| IN PULSE INPUT BOOLEAN
pSV THIS INPUT IS CONNECTED TO ADJUST PST INT
EXTERNALLY
= PST EQ_IEAMETER PRE ADJUSTED TIMER VALUE THROUGH INT
ENO OUTPUT ENABLE BOOLEAN
(0] ouT BLOCK OUTPUT BOOLEAN
CTA TIMER PULSE ACCUMULATOR INT
v ICT INITIAL TIMER VALUE TO THE COUNTER INT
STS STATUS WORD

Detail on the STS parameter

ON, ON-DELAY OCCUR;
OFF, OUT=0.

N N T O I I O B
BIT 8 - RESULT BIT: 1=

0=
BITO - ENABLE BIT: 1=

COUNTER IS RUNNING;

0= IS NOT COUNTING.
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Timer Pulse Function - Timing diagrams

to t1 t2  t3 t4 t5
to to + PT t2 t2 + PT t4 t4 + PT
PT
CTA A
0
to t1 t2 t4 t5

Timer Pulse (TP1)

It works like the TP FB, however this block only has one pulse input and only one output OUT.
Every time a rising transition occurs on the IN input, a pulse with width defined by the PST

parameter times 0.01 seconds will be generated in the output.

BOOL | | BOOL
" 1 ouT
CLASS MNEM DESCRIPTION TYPE
| IN PULSE INPUT BOOLEAN
= PST II;é_l?AMETER PRE ADJUSTED TIMER VALUE THROUGH INT
OUT=1 EVERY 0.01 SECONDS EVERY TIME THERE IS A
0 ouT RISING TRANSITION IN THE INPUT BOOLEAN
\ STS STATUS WORD

I: Input. P: Parameter. O: Output. V: Variable

2.16



DF65 — LogicView Configuration Manual

Data Manipulati

on Functions
Byte to Bits Conversion (BTB)

Description
This FB converts 1 byte in 8 parallel outputs, each one of them representing one bit.

Conversion

One byte is the input of this block and the outputs (OUT_1 to OUT_8) compose the input byte in the
parallel format. The least significant bit is OUT_1 and the most significant bit is OUT_8. The input
byte may be from an 1/O card, a virtual byte or another FB. Outputs can be connected to the BWL
(Bit Wise Logic) block or the NOT block for example.

BTB BYTE TO BITS CONVERSION
IF EN=1 THEN
ENO:=1
BOOL ™ EN ENO - BOOL OUT_1:=BIT_0(IN)
BTE OUT_2:=BIT_1(IN)
out { |——* BOOL OUT_3:=BIT_2(IN)
— T our & [ BOOL OUT 4:=BIT_3(IN
BITE ouTT (—# BoOL OUT 5:= B|T:4E|Ng
our_4 [~ # BOOL OUT 6:=BIT 5(IN)
our_s |—» BOOL OUT 7:=BIT_6(IN)
our § |=-7 BOoL o . -
a7 |[—— BooL OUT_8:=BIT_7(IN)
ouT & [——™ Bo0L ELSE
- ENO:=0
OUT:=0
CLASS  MNEM " DESCRIPTION TYPE
| EN INPUT ENABLE BOOLEAN
IN BLOCK INPUT BYTE
ENO OUTPUT ENABLE BOOLEAN
OUT 1 BIT 0 (LSB) BOOLEAN
OouUT 2 BIT 1 BOOLEAN
OoUT 3 BIT 2 BOOLEAN
o OuUT 4 BIT 3 BOOLEAN
OUT 5 BIT 4 BOOLEAN
OUT 6 BIT5 BOOLEAN
OUT 7 BIT 6 BOOLEAN
OUT 8 BIT 7 (MSB) BOOLEAN

I: Input. P: Parameter. O: Output. V: Variable
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BCD to Integer Conversion (BTI)

Description
This FB converts an input BCD value to an integer and puts the result in the OUT output.

Conversion
A 2-digit number on BCD has the following format:

BIT7-BIT6-BIT5-BIT4 BIT3-BIT2-BIT1-BITO

Each set of 4 bits composes a digit. For example: the number 10. If expressed in the BCD code it is
written as 10. The first digit can be written in the binary form as 0001, and the second as 0000. So,
10BCD= 0001 000Binary. It is common to confuse the BCD code with the binary representation.
However, each group of 4 bits only represents one digit varying from 0 to 9. There can't be a
representation on BCD like 12 9BCD, even though 12 can be expressed by 4 bits. The BCD code is
typically used in 7 segment displays. Each segment represents a BCD digit. The above
representation may be extended to N digits, always noting that each digit varies only from O to 9.

BTI BCD TO INTEGER CONVERSION
IF EN=1 THEN
. ENO:=1
BOOL * EN END ——® BOOL OUT = INTEGER( IN)
ELSE
BT ENO :=0
ANy _piT =] N QT [~ INT ouT:=0
CLASS MNEM DESCRIPTION TYPE
| EN INPUT ENABLE BOOLEAN
IN BLOCK INPUT ANY BIT
o ENO OUTPUT ENABLE BOOLEAN
ouT INPUT VALUE CONVERTED TO INTEGER INT

I: Input. P: Parameter. O: Output. V: Variable
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First In First Out (FIFO)

Description
This block allows storing data with DF65. Every time this block is used, a non-volatile RAM area is
reserved to the database first in first out (FIFO).

FIFO size

The user may create this area directly in the SIZE parameter. The biggest size allowed will depend
on the free RAM memory available in the CPU module when the setting is being done. Data in the
FIFO and their correspondent sampling times may be accessed directly through communication with
the CPU module via Modbus/RTU or Modbus/TCP.

Control Word (CTW) - FIFO MODE

Standard Mode:

Data is stored in the FIFO until it is full. After that, any other data can’t be stored until one or more
variables are removed.

Moving Window Mode:

Data flow is always in the IN direction of the block. In this case if the FIFO is full, an automatic
unload of the old variables is executed before the new variable can be stored. So, the FIFO always
keeps the most updated samples.

Circular Queue Mode:

Data flow is always in the IN direction of the block. If the FIFO is full, the new data will be stored in
the oldest data’s position. There is no change in the position of the other data.

Control Word (CTW)- FIFO Memory

Data logging works in 3 different ways:

- Save Only Last Time

Saves variable and only time of the last sample.

- Do Not Save Time

Saves only the variable.

- Save Value and Time

Saves variable and sampling time for all samples.

LOAD, UNLOAD, CLEAR Inputs
Every time LOAD state changes to true, FIFO starts to store data in the IN input. At each CPU cycle
of scan time, the FIFO block reads the input variable and increments the internal pointer to the next
memory position. If UNLOAD changes to true, FIFO is unloaded. Clear input erases all memory
area reserved for the FIFO block.

Trigger

If the trigger parameter is set to an N value, output will change to true when the FIFO stores the
sample number N. Suppose Trigger is set to 9 and the FIFO size is 10 registers. When FIFO stores
the ninth value the trigger output goes to true.

EMPTY and FULL outputs
EMPTY output indicates when FIFO is completely empty if its state is equal to true.
FULL output indicates when FIFO is completely full if its state is equal to true.

Data Type

The user must select two types of data to be stored: integer or real.

1 integer DATA has 2 bytes (1 Modbus Register)

1 real DATA has 4 bytes (2 Modbus Registers)

If the user chooses the data type as integer, each register will occupy one Modbus register. There
must be a distinction between the number of registers set for FIFO and the actual number of
Modbus registers. If the chosen data type is REAL, two Modbus registers are allocated.

Sampling Time Storing Mode

FIFO always allocates Modbus addresses to store time.

Save Only Last Time: 6 bytes are allocated to register time for the last sample

Do Not Save Time: FIFO reserves this Modbus area to internal time parameters, not storing
sampling time.

Save Value and Time: To each value stored it is reserved one register to this data plus 3 registers (6
bytes) to store each sampling time.
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Allocated Modbus Addresses

FIFO is allocated by the LOGIC VIEW in a Modbus area 4xxxx (register). PTR is a pointer to the
beginning of the Modbus address of the FIFO (relative Modbus Addresses). For example, if FIFO
has 16 registers (words), Modbus registers 42501 to 42516 are addressed as 0 to 15.

BooL _____ len EMNO|— BOOL
FIFO
BOOL — 1| 04D EMPTY —— BOOL
BOOL __ ] UpLOAD  TRIGGER |—— BOOL
BOOL ] CLEAR FULL |—— BoOL
ANY NUM ——— M

Bits Sequency to FIFO control word

Only Configuration |Auxiliary and Parameter Passing

Auxiliary and PRM Passing

- Status indication bits:
Bit O - Is the EN boolean input status
Bit 1 - Is the LOAD boolean input status (1=LOAD; 0=NONE)
Bit 2 - Is the UNLOAD boolean input status (1=UNLOAD; 0=NONE)
Bit 3 - Is the CLEAR boolean input status (1=CLEAR; 0=NONE)
Bit 4 - Is the ENO boolean output status
Bit 5 - Is the EMPTY boolean output status
Bit 6 - Is the TRIGGER boolean output status (Trigger Quantity Matched)
Bit 7 - Is the FULL boolean output status

Configuration Only

Bit 11 Bit 8
0 0 - STANDARD MODE
0 1 - MOVING WINDOW MODE
1 0 - CIRCULAR QUEUE MODE
1 1 - CIRCULAR QUEUE MODE

The Circular Queue Mode is implemented only from firmware version XX.55*

* The details of equipment version can be seen on figure 3.2 of this manual.

- Select the acquisition:

Bit 9 Bit 10

0 0 Save data on FIFO and last time-stamp on the Control Table.
1 0 Save data to FIFO and no time-stamp at all.

0 1 Save data with time-stamp on every sample on the FIFO.
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CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
LOAD LOAD N VALUES FROM FIFO BOOLEAN
| UNLOAD UNLOAD N VALUES FROM FIFO BOOLEAN
CLEAR CLEAR FIFO DATA BOOLEAN
IN DATA INPUT ANY_NUM
CTW CONTROL WORLD WORD
SIZE SPECIFIES FIFO SIZE, REGISTER # MODBUS ADDRESS INT
P OF THE REGISTER (WORD)
WHEN FIFO READS THE VALUE SET ON TRIGGER,
TRIGGER OUTPUT TRIGGER WILL CHANGE TO TRUE. INT
ENO OUTPUT ENABLE BOOLEAN
EMPTY FIFO IS EMPTY BOOLEAN
(0] INDICATES THAT THE AMOUNT OF REGISTERS SET ON
TRIGGER THE TRIGGER PARAMETER WAS REACH BOOLEAN
FULL FIFO IS FULL BOOLEAN
PTR POINTER FOR MEMORY ADDRESSING OF FIFO INT
(MODBUS RELATIVE ADDRESS)
CTR NUMBER COUNTER OF THE REGISTER USED BY FIFO |INT
SEC SECOND BYTE
\Y MIN MINUTE BYTE
HR HOUR BYTE
DAY DAY BYTE
MON MONTH BYTE
YR YEAR BYTE

I: Input. P: Parameter. O: Output. V: Variable
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Integer Constants (ICT)

Description

This FB sends integer constant values to the outputs OUT1, OUT2 e OUT3. These constant values
are set during the block configuration in the LOGIC VIEW. These constants will only be sent to the
outputs when the EN input is true and the outputs are necessarily integer variables.

PRM1, PRM2 e PRM3 Parameters
The user must type the values of the constants in these parameters. Each value will be passed to
the respective block output.

For ex:
PRM1= 32

PRM2=346
PRM3= 456

When EN=1 true, Outl, Out2 and Out 3 will indicate: 32, 346, 456.

ICT INTEGER CONSTANTS
OUT1 := PRM1
OUT2 := PRM2
ICT OUT3 := PRM3
S : ELSE
! PRM1>ouTi|—» InT ENO:=0
-.-.--.-.-.--.--.---. ----- : OUTl .: O
= > oUT2:=0
i PRM2i=out2 INT OUT3 =00
{PRM3 > outs[——— INT
CLASS MNEM DESCRIPTION TYPE
| EN INPUT ENABLE BOOLEAN
PRM1 VALUE OF CONSTANT 1 INT
P PRM?2 VALUE OF CONSTANT 2 INT
PRM3 VALUE OF CONSTANT 3 INT
ENO OUTPUT ENABLE BOOLEAN
o OuUT1 OUTPUT WITH VALUE SET ON PRM1 INT
ouT2 OUTPUT WITH VALUE SET ON PRM2 INT
OouT3 OUTPUT WITH VALUE SET ON PRM3 INT

I: Input. P: Parameter. O: Output. V: Variable
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Integer to BCD Conversion (ITB)

Description
This function converts an integer to the BCD format and puts the result in the output OUT.

Conversion and Operation

If the output is a byte, the two less significant digits of the number are converted to BCD and if the
output is a bit, it will represent the bit of less significant order of this conversion.

For example: IN= 112 and the output is a byte. In the output we have 12BCD or 0001 0010. If the
output is one bit, it will indicate false.

ITB INTEGER TO BCD CONVERSION
BOOL —————p| EN ENO ————Pp BOOL |FEEII\5:]. -E-HEN
OUT = BCD( IN)
ELSE
ITB ENO:=0
INT ——»] IN OUT|—— ANY BIT | OUT:=0
CLASS MNEM DESCRIPTION TYPE
| EN INPUT ENABLE BOOLEAN
IN BLOCK INPUT INT
o ENO OUTPUT ENABLE BOOLEAN
OouT INPUT VALUE CONVERTED TO BCD ANY_BIT

I: Input. P: Parameter. O: Output. V: Variable
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Integer to Real Conversion (ITR)

Description
This function converts an integer to a real and puts the result in the output OUT.

Conversion and Operation
For example: Suppose we have 455 (integer) in the input of this block. The ITR block will convert
this value to real allowing operations that require real data.

ITR INTEGER TO REAL CONVERSION
IF EN=1 THEN
ENO =1
OUT = INT_TO_REAL( IN)
BOOL — ENO F——® BOOL EIE_ij(E) -0
OouT:=0
ITR
INT ——{ IN ouT " REAL
CLASS MNEM DESCRIPTION TYPE
| EN INPUT ENABLE BOOLEAN
IN BLOCK INPUT INT
o ENO OUTPUT ENABLE BOOLEAN
ouT INPUT VALUE CONVERTED TO REAL REAL

I: Input. P: Parameter. O: Output. V: Variable
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Multiplexer (MUX)

Description

This function selects one of the inputs IN and puts the result in the OUT output. The selection is

done according to the value in the SEL input.

Output Selection

If SEL is equal to 0, the selected output will be IN1. If SEL= 1 the selected output will be IN2 and so
on. However, if the SEL input is negative, IN1 will be selected. If SEL is greater than the number of
possible inputs (N-1) the INn output will be selected. In both exceptions ENO goes to false indicating

the SEL input is out of range.

MUX MULTIPLEXER
IF EN=1 THEN
ENO:=1
BOOL ——* En o # BOOL SWITCH SEL
CASE 0: OUT :=IN1
hALL CASE 1: OUT := IN2
ANY_INT —— SEL OUT ——W ANY .
ANY —— IN1 .
CASE n-1: OUT :=INn
AN ——— (N2 ELSE
: ENO:=0
OuUT =00
AN ———W Ibh
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
SEL INPUT SELECTION ANY_INT
IN1 INPUT NUMBER 1 ANY
IN2 INPUT NUMBER 2 ANY
[ IN3 INPUT NUMBER 3 ANY
INNN-1 INPUT NUMBER N-1 ANY
INN INPUT NUMBER N ANY
o ENO OUTPUT ENABLE BOOLEAN
ouT OUTPUT SELECTED BY SEL INPUT ANY

I: Input. P: Parameter. O: Output. V: Variable

2.25



Function Blocks

Bitwise Not (NOT)

Description
It inverts the Logic State of the IN input. The output will be NOT (IN).

Operation
If the input is true (1), the output will be false and vice versa. This function allows either bit or byte
inputs. One byte has all of its digits logically inverted. If the input is 0000000 the output will be

1111111,
NOT BITWISE NOT
IF EN=1 THEN
BOOL = = ENO |—— B00L ENO:=1
OUT := NOT IN
ELSE
NOT ENO := 0
ANY_BIT ———| N OUT ——— ANY_BIT OUT := 00
CLASS  MNEM DESCRIPTION TYPE
| EN INPUT ENABLE BOOLEAN
IN BLOCK INPUT ANY_BIT
o ENO OUTPUT ENABLE BOOLEAN
ouT INPUT STATE IS LOGICALLY INVERTED ANY BIT

I: Input. P: Parameter. O: Output. V: Variable
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Output Binary Selection (OSEL)

Description

This function allows the user to select one output to where the input value (IN) will be sent. If the

input SEL is false (0), then the output OUT1 will be selected. Otherwise, OUT2 is selected.

Control Word- Selection of value of non selected outputs

OUT1 Not Selected

When SEL is true, this will select OUT2. The user should set the desired value for the non-used

output.

Keep Last Value: Keep the last value of the output OUT1
Set to Zero: Sends zero to the output OUT1

OUT2 Not Selected

When SEL is false, this will select OUT1. The user should set the desired value for the non-used

output.

Keep Last Value: Keep the last value of the output OUT2
Set to Zero: Sends zero to the output OUT2

OSEL OUTPUT BINARY SELECTION

IF EN=1 THEN
ENO =1
BOOL IF SEL =0 THEN
EN ENO BOOL OUT1 :=IN
IFm2=1THEN
ouT2:=0
BOOL ANY_NUM ELSE
OUT2:=IN
ANY_NUM ANY_NUM IFml=1THEN
OuUT1 =0
ELSE
ENO =0
CLASS MNEM DESCRI(;AO TIPO
EN INPUT ENABLE BOOLEAN
| SEL OUTPUT SELECTION BOOLEAN
IN1 INPUT ANY_NUM
P CTW CONTROL WORD WORD
ENO OUTPUT ENABLE BOOLEAN
(0] OuUT1 OUTPUT 1 ANY NUM
ouT2 OUTPUT 2 ANY_NUM

I: Input. P: Parameter. O: Output. V: Variable

Control Word Details

Only Configuration

15 14 13 12 11

Bits below select the value of the output when it is not connected to the input IN.

Bit 8 0 = Output OUT1 keeps last value

Bit 9

Auxiliary and parameter passage

1 = Output OUT1 goes to 0 (Set to ZERO)

0 = Output OUT2 keeps last value

1 = Output OUT2 goes to 0 (Set to ZERO)
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Real Constants (RCT)

Description

This FB sends real constant values to the outputs OUT1, OUT2 and OUT3. These constant values
are set during the block configuration in the LOGIC VIEW. These constants will only be sent to the
outputs when the EN input is true and the outputs are necessarily real variables.

PRM1, PRM2 e PRM3 Parameters
The user must type the values of the constants in these parameters. Each value will be passed to
the respective block output.

For example:
PRM1= 32.78
PRM2=346.76
PRM3= 456.87

When EN=1 true, Outl, Out2 e Out 3 will indicate: 32.78/346.76/456.87.

RCT REAL CONSTANTS
IF EN=1 THEN
ENO:=1
BOOL =—b ENO = BOOL OUT1 := PRM1
OUT2 := PRM2
RCT OUT3 := PRM3
ELSE
ENO:=0
* REAL OUT1:=0.0
OUT2:=0.0
e
REAL OUT3:=0.00
———= FEAL
CLASS MNEM DESCRIPTION TYPE
[ EN INPUT ENABLE BOOLEAN
PRM1 CONSTANT VALUE 1 REAL
] PRM2 CONSTANT VALUE 2 REAL
PRM3 CONSTANT VALUE 3 REAL
ENO OUTPUT ENABLE BOOLEAN
o OUT1 OUTPUT WITH VALUE SET ON PRM1 REAL
oUT2 OUTPUT WITH VALUE SET ON PRM2 REAL
OoUT3 OUTPUT WITH VALUE SET ON PRM3 REAL

I: Input. P: Parameter. O: Output. V: Variable
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Real to Integer Conversion (RTI)
Description
This function converts a real value to an integer and puts it in the OUT output.

Conversion and Operation

If the number we want to convert cannot be put in the integer format, OUT assumes the greatest (or
smallest) possible integer value and ENO goes to false, indicating an exception in the function
execution. The table below presents some of these conversions:

5,55 6
-4,954 -4
0,3 1
0,65 1
0,22 1
7,11 8
1001,1 1002
9050,7 9051
0,25 0
0,75 0
-0,55 0
1001,8 1002
RTI REAL TO INTEGER CONVERSION
IF EN=1 THEN
ENO := 1
IF IN> INT_H_LIMIT THEN
BOOL ———¥» En ENO |——» BOOL OUT = INT_H_LIMIT
ELSE
IF IN < INT_L_LIMIT THEN
RTI OUT = INT_L_LIMIT
REAL — P IN OUT |——» INT ELSE
OUT := REAL_TO_INT(
ROUND_UP( IN))
ELSE
ENO := 0
OUT := 0
CLASS MNEM DESCRIPTION TYPE
| EN INPUT ENABLE BOOLEAN
IN BLOCK INPUT REAL
o ENO OUTPUT ENABLE BOOLEAN
ouT INPUT VALUE CONVERTED TO INTEGER. INT

I: Input. P: Parameter. O: Output. V: Variable
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Binary Selection (SEL)

Description
This FB is used to select between two inputs IN1 and IN2 and will redirect them to the OUT output.

The SEL input works as a selection switch. If SEL is false, IN1 will be sent to OUT. Otherwise IN2
will be sent to the OUT output.

BINARY SELECTION

SEL
IF EN=1 THEN
ENO :=1
BO0L = Ey ENO [ BOOL IF SEL = 0 THEN
OUT :=IN1
=EL ELSE
BOOL ——{ SEL OUT = ANY OUT :=IN2
ELSE
ANY ——® 1N ENO :=0
OUT := 00
ANY —— M2
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
| SEL INPUT SELECTION BOOLEAN
IN1 INPUT 1 ANY
IN2 INPUT 2 ANY
o ENO OUTPUT ENABLE BOOLEAN
ouT OUTPUT ANY

I: Input. P: Parameter. O: Output. V: Variable
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Truncate (TRC)

Description
This function truncates a real number and the output will have only the integer part of the input
number.

Conversion and Operation
Suppose the input is the format IN= X.Y then the output will be equal to OUT= X. For example, if
IN= 1.34566 the output will be 1.

TRC TRUNCRATE
[l
oL > EN ENO » BOOL IF EN=1 THEN
ENO := 1
OUT = TRUNC( IN)
TRC ELSE
AL —f IN OUT [——— ANY_INT e
CLASS _ MNEM __ DESCRIPTION TYPE
| EN INPUT ENABLE BOOLEAN
N BLOCK INPUT REAL
S ENO OUTPUT ENABLE BOOLEAN
ouT TRUNCATED INPUT VALUE ANY_INT

I: Input. P: Parameter. O: Output. V: Variable
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Bit Wise Logic (BWL)

Description

This function allows implementation of the logic functions using a function block. Six different
function blocks can be set: AND, NAND, OR, NOR, XOR e NXOR. The user chooses the type of
logic operation during the BWL block setting and this block will perform this logic function. It has
extensions for more than 2 configurable inputs (max of 14 inputs). If the inputs are bytes, it will
perform the logic operations bit-to-bit. If the inputs are bits, logic operations are done for each
bit/input.

Control Word - AND Function

The Logic Function of the IN1 and IN2 inputs has an output given by the following Boolean
expression:

OUT=IN1.IN2. This will result in a state table as shown below:

INL IN2 OUuT |

R lo|lo
Rofir|lo
(=1 k=J k=]

If the inputs are bytes, the AND function is done bit-to-bit, i.e.:

IN1= (BIT17)(BIT16)(BIT15)(BIT14)(BIT13)(BIT12)(BIT11)(BIT10)
IN2= (BIT27)(BIT26)(BIT25)(BIT24)(BIT23)(BIT22)(BIT21)(BIT20)
OUT= (BITL7ANDBIT27)....coveveeeeens (BIT11ANDBIT21)

Ex: IN1= 00001111
IN2= 11110000
OUT= 00000000

Control Word - Function NAND
This function associates the AND and NOT functions. So, the logic output is the AND logic function
inverted.

Control Word - Function OR

Logic function for the two inputs IN1 and IN2 have an output given by the expression :
OUT=IN1+IN2.

Transposed to state as in table below:

IN1 IN2 ouT

N (=] =}
N (=1 = =}
N (==}

If the inputs are bytes, the OR function is done bit-to-bit, i.e.:

IN1= (BIT17)(BIT16)(BIT15)(BIT14)(BIT13)(BIT12)(BIT11)(BIT10)
IN2= (BIT27)(BIT26)(BIT25)(BIT24)(BIT23)(BIT22)(BIT21)(BIT20)
OUT= (BITL7ORBIT27)..eoeveveeeeeees (BIT11ORBIT21)

Ex: IN1= 00001111
IN2= 11110000
OuUT= 11111111

Control Word - Function NOR
This function associates the OR and NOT functions. So, the logic output is the OR logic function
inverted.

Control Word - Function XOR
Logic function for the two inputs IN1 and IN2 has an output given by the expression:

ouT=IN1IN2+IN1INZ Transposed to state as in the table below:
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oo
oIS
offr (IS

If the inputs are bytes, the XOR function is done bit-to-bit, i.e.:

IN1= (BIT17)(BIT16)(BIT15)(BIT14)(BIT13)(BIT12)(BIT11)(BIT10)
IN2= (BIT27)(BIT26)(BIT25)(BIT24)(BIT23)(BIT22)(BIT21)(BIT20)
OUT= (BITL7XORBIT27)....co o (BITLLXORBIT21)

Example: IN1=01011100
IN2=11110000
OUT=10101100

Control Word - Function NXOR
This function associates the AND and XOR functions. So, the logic output is the XOR logic function
inverted.

The BWL block allows expansion to up to 14 inputs. In the table below we present logic functions for
more than 2 inputs and their respective outputs.

INPUTS OUTPUTS
IN1 IN2 INn-1  INn AND NAND OR NOR XOR  NXOR
0 0 0 0 0 1 0 1 0 1
0 0 0 1 0 1 1 0 1 0
0 0 1 0 0 1 1 0 1 0
0 0 1 1 0 1 1 0 0 1
1 0
1 1 1 0 0 1 1 0 1 0
1 1 1 1 1 0 1 0 0 1
BWL BITWISE LOGIC
IF EN=1 THEN
ENO:=1
BOOL ———P EN ENO ——» BOOL OUT :=IN1 BWL IN2 BWL ...
BWL INn
IF CTW > 2 THEN
BWL OUT := NOT(OUT)
Y BT — 9l IN1 ELSE
ENO:=0
Y BIT ——P IN2 OUT:=0
: i OUT [ ANY_BIT BWL = IS THE LOGIC
OPERATION
: CTW - PARAMETER DEFINES
Y BIT —» INn THE LOGIC OPER
0=AND ; 3 = NOT(AND)
1=0OR ;4=NOT(OR)
2= XOR ; 5 = NOT(XOR)
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
INL INPUT NUMBER 1 ANY BIT
IN2 INPUT NUMBER 2 ANY BIT
| IN3 INPUT NUMBER 3 ANY BIT
INn-1 INPUT NUMBER N-1 ANY BIT
INN INPUT NUMBER N ANY BIT
P CTW CONTROL WORD WORD
ENO OUTPUT ENABLE BOOLEAN
ouT OUTPUT BOOLEAN/BYTE
v OPR LOGICAL OPERATION WORD
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Mathematical Functions
Absolute Value (ABS)

Description
This FB finds the absolute value of the input IN and puts the result in the output OUT.
For example, if IN= - 0.875 the output will be 0.875.

ABS ABSOLUTE VALUE
BOOL g =Y ENO » BOOL IF EN=1 THEN
ENO :=1
ABS OUT :=ABS( IN)
ELSE
—> N out |—» ENO = 0
ANY_NUM ANY_NUM OUT =0
) Y=Y DESCRIPTION TYPE
| EN INPUT ENABLE BOOLEAN
IN BLOCK INPUT ANY NUM
o ENO OUTPUT ENABLE BOOLEAN
ouT ABSOLUTE VALUE OF INPUT ANY NUM

I: Input. P: Parameter. O: Output. V: Variable
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Addition (ADD)

Description
This function adds all of the IN inputs and places the result in the OUT output.

Operation

If the result goes out of the limits of the data type that can be represented, OUT will be the greatest
(or shortest) possible value represented according to its type. This would be indicated as ENO=
false. The number of inputs (n) used in this operation is previously set during configuration. If the
user tries to set more than two inputs with variables of different data types, for example, adding a
real to an integer, the LOGIC VIEW will not allow this operation. As the first input is selected it is
expected that all other inputs be of the same data type as in the first data type.

ADD ADDITION
IF EN=1 THEN
ENO =1
BOOL =—l ey ENO [——® BOOL OUT :=IN1+IN2 + ... +INn
ELSE
ENO :=0
NI ADD OUT := 00
ANY_HUW
— ] M2
ANY_NUM ; auT ——*
ANY_HIA
IHn

ANT_HU
CLASS MNEM DESCRIPTION TYPE

EN INPUT ENABLE BOOLEAN

IN1 INPUT NUMBER 1 ANY_NUM

IN2 INPUT NUMBER 2 ANY_NUM
| IN3 INPUT NUMBER 3 ANY_NUM

INn-1 INPUT NUMBER N-1 ANY _NUM

INn INPUT NUMBER N ANY_NUM
o ENO OUTPUT ENABLE BOOLEAN

ouT ADDITION OPERATION RESULT ANY_NUM

I: Input. P: Parameter. O: Output. V: Variable
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Division (DIV)
Description
This function divides IN1 by IN2.

Operation

If the result goes out of the limits of the data type that can be represented, output will be the greatest
(or shortest) possible value that can be represented according to its type. All exceptions are
indicated by ENO equal to false.

If the user tries to set more than two inputs with variables of different data types, for example,
adding a real to an integer, LOGIC VIEW will not allow this operation. As the first input is selected it
is expected that all other inputs will be of the same data type as the first data type. A division by
zero will produce different results according to the data type. If the variables are integer the output
will be —1. If the variables are real the result will be zero.

DIVISION

BOOL ——— e ENO ——» BOOL
IF EN=1 THEN
DIV E)’EIJ? - |1N1/ IN2
IN1 out > ELSE
ANY_NUM ANY_NUM ENO = 0
—P> IN2 OUT := 00
ANY_NUM
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
[ IN1 DIVIDEND INPUT ANY_NUM
IN2 DIVISOR INPUT ANY NUM
o ENO OUTPUT ENABLE BOOLEAN
ouT DIVISION RESULT ANY_NUM

I: Input. P: Parameter. O: Output. V: Variable
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Modulo (MOD)

Description

This FB takes the rest of the division of IN1 by IN2 and places the result in the OUT output.

Operation

For example: IN1= 25 and IN2= 7, OUT= 4 because:

25 | _7_
4€ 3

Both IN1 and IN2 must be integer variables.

MODULO

IF EN=1 THEN
BOOL ———a £y EnD ———# BOOL ENO =1
/¥ OUT := IN1 MODULO IN2 */
IF IN2 = 0 THEN
kO O OUT:=0
IM1 outT ——» ELSE
ANY_INT - ANY_INT OUT :=IN1 - (IN1/IN2) * IN2
AHY_INT ELSE
- ENO:=0
OUT := 00
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
[ IN1 DIVIDEND INPUT ANY_INT
IN2 DIVISOR INPUT ANY_INT
o ENO OUTPUT ENABLE BOOLEAN
ouT REST OF DIVISION ANY_INT

I: Input. P: Parameter. O: Output. V: Variable
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Multiplication (MUL)

Description
This function multiplies all inputs and places the result in the OUT output.

Operation

If the result goes out of the limits of the data type that can be represented, OUT will be the greatest
(or shortest) possible value represented according to its type. This would be indicated as ENO=
false. The number of inputs (n) used in this operation is previously set during configuration. If the
user tries to set more than two inputs with variables of different data types, for example, adding a
real to an integer, LOGIC VIEW will not allow this operation. As the first input is selected it is
expected that all other inputs will be the same data type as the first data type.

MUL MULTIPLICATION

IF EN=1 THEN
ENO:=1
BO0L =— cy ENO [——® BOOL OUT :=IN1*IN2*...*INn
ELSE
ENO:=0
NI o OUT =00
AHT_MLRA
— i INE
ANY_NUM ; auT ——*
ANY_HUR
My
AHT_NLRA
CLASS MNEM DESCRIPTION TYPE

EN INPUT ENABLE BOOLEAN

INL INPUT NUMBER 1 ANY_NUM

IN2 INPUT NUMBER 2 ANY_NUM
| IN3 INPUT NUMBER 3 ANY_NUM

INn-1 INPUT NUMBER N-1 ANY_NUM

INn INPUT NUMBER N ANY_NUM
o ENO OUTPUT ENABLE BOOLEAN

ouT MULTIPLICATION RESULT ANY_NUM

I: Input. P: Parameter. O: Output. V: Variable
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Square Root (SQR)

Description
This function block will find the square root of the input and places the result in the OUT output. If IN
is negative, OUT=0 then the ENO output will indicate false.

Control World - Input/Output Type

The data type in the inputs and outputs may be set as “Regular” or “Percentages”.

If the Percentage option was chosen, then there are two modes of operation:

If the input was set to integer:

OUT =100*+/IN
If the input was set to real:
OUT =10*+IN

Option “Regular” will make the function block operate normally, i.e. calculating the SQR function

directly.

SQR SQUARE ROOT
IF EN=1 THEN
BOOL —— gy ENO ——® BOOL ENO:=1
OUT := SQR(IN)
SoR ELSE
ENO:=0
—[ IN our |——» OUT =0
AHY_HUW AMY_HU
CLASS VINEY DESCRIPTION TYPE
| EN INPUT ENABLE BOOLEAN
IN INPUT ANY_NUM
P CTW CONTROL WORLD WORD
CTO LEVELING REAL
ENO OUTPUT ENABLE BOOLEAN
ouT OPERATION RESULT ANY_NUM
Vv PER PERCENTAGE OPERATION WORD

I: Input. P: Parameter. O: Output. V: Variable
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SuUB

Subtraction (SUB)

Description
This function subtracts IN2 from IN1 (IN1 - IN2).

Operation

If the result goes out of the limits of the data type that can be represented, OUT will be the greatest
(or smallest) possible value represented according to its type. This situation is indicated as ENO=
false. The number of inputs (n) used in this operation is previously set during configuration. If the
user tries to set more than two inputs with variables of different data types, for example, adding a
real to an integer, LOGIC VIEW will not allow this operation. As the first input is selected it is
expected that all other inputs will be the same data type as the first data type.

SUBTRACTION

IF EN=1 THEN
pooL — gy END ——® BOOL ENO =1
OUT := IN1 - IN2
SUB "ENo = 0
—— I ouT [——* OUT := 00
ARY_MU AHY KUK
Nz B
ANY_HLR
CLASS NEY DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
| INL FIRST ELEMENT OF SUBTRACTION ANY_NUM
IN2 SECOND ELEMENT OF SUBTRACTION ANY_NUM
o ENO OUTPUT ENABLE BOOLEAN
OUT SUBTRACTION RESULT ANY_NUM

I: Input. P: Parameter. O: Output. V: Variable
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Comparison Functions

Equality (EQ)

Description

This function will indicate true in the OUT output if the inputs do not have a deviation greater than
the DBN value (Death Zone) of the input IN1. This block is indicated when the user desires to
compare variables in terms of equality. The DBN parameter supplies a tool to determine how close
each one of these measurements is to be considered equal.

DBN Parameter and Operation

In case only two inputs are used (IN1 and IN2) this function block performs as an equal-with-death-
zone comparison, so OUT will be true only if ABS(IN1-IN2) <= DBN

For example: We have 3 inputs and DBN is equal to 10. And IN1= 12, IN2=21 e IN3= 5.

So,

ABS(IN1-IN2)= 9 < 10
ABS(IN1-IN3)= 7 < 10

Thus, as DBN = 10, OUT is equal to true.

EQ EQUALITY
IF EN=1 THEN
ENO:=1
BOOL —— ) EN EWD [ BOOL OUT := ABS (IN1- IN2) <= DBN &
ABS (IN1-1IN3) <= DBN &
EQ &
G N o —— % BoOL ABS (IN1 - INn) <= DBN
ANY_NLM ELSE
- Iz ENO :=0
i OUT =00
= IMn
AHT_HUR
'CLASS " MNEM " DESCRIPTION " TYPE
EN INPUT ENABLE BOOLEAN
IN1 INPUT NUMBER 1 ANY_NUM
IN2 INPUT NUMBER 2 ANY NUM
| IN3 INPUT NUMBER 3 ANY_NUM
INn-1 INPUT NUMBER N-1 ANY NUM
INn INPUT NUMBER N ANY_NUM
P DBN DEAD ZONE REAL
ENO OUTPUT ENABLE BOOLEAN
ouT COMPARISION LOGIC RESULT BOOLEAN

I: Input. P: Parameter. O: Output. V: Variable
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Decreasing Monotonic Sequence (GE)

Description

This function will indicate true in the OUT output if the inputs (IN1 to INn) are disposed in a
decreasing monotonic sequence, i.e., a sequence of numbers in two adjacent elements are related

INNn-1>=INn, i.e:
IN1,IN2,IN3........ INNn-2,INn-1, INn

Where:
IN1>=IN2
IN2>=IN3

INN-2>=INn-1
INn-1>=INn

It is possible to use this expression to implement conditional blocks comparing two inputs and then,
making a decision.

Operation:

An example: 12,8,8,5,3,1.

In a case where only two inputs are used this function block performs as a comparison of greater-or-
equal to, making OUT= true if IN1>=IN2.

GE DECREASING MONOTONIC SEQUENCE
IF EN=1 THEN
ENO =1
BOOL ——m ey EnO [ BOOL OUT :=(IN1 >=IN2) & (IN2 >= IN3) &
&
ANY_HUM i GE BOL g\anSé >= N
- e » ENO := 0
- i w| Mz OuUT =00
= IHn
AHY_HURA
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
IN1 INPUT NUMBER 1 ANY NUM
IN2 INPUT NUMBER 2 ANY NUM
| IN3 INPUT NUMBER 3 ANY_NUM
INNn-1 INPUT NUMBER N-1 ANY NUM
INN INPUT NUMBER N ANY_NUM
o ENO OUTPUT ENABLE BOOLEAN
ouT COMPARISION LOGIC RESULT BOOLEAN

I: Input. P: Parameter. O: Output. V: Variable
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Decreasing Sequence (GT)

Description
This function will return true in the output OUT if the inputs (IN1 to INn) are in a decreasing order,
i.e: INI>IN2>IN3>IN4........ INN-1>INn.

In a case of the use of only 2 inputs (IN1 and IN2) this function block performs as a comparison
greater than, and OUT becomes true if IN1>In2.
It is possible to use this expression to implement conditional blocks that compare two inputs and
then make a decision.

GT

DECREASING SEQUENCE

BOOL ——] £y EMD |—— BOOL
=T
AN MUK
S M1 ouT [—— BOOL
ANT_HLM
: Mz
= M
AT UM

IF EN=1 THEN
ENO:=1

OUT := (IN1 > IN2) & (IN2 > IN3) & ...
& (INn-1 > INn)

ELSE
ENO:=0
OuUT :=00

CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
IN1 INPUT NUMBER 1 ANY_NUM
IN2 INPUT NUMBER 2 ANY_NUM

| IN3 INPUT NUMBER 3 ANY_NUM
INn-1 INPUT NUMBER N-1 ANY_NUM
INNn INPUT NUMBER N ANY_NUM

o ENO OUTPUT ENABLE BOOLEAN
ouT COMPARISION LOGIC RESULT BOOLEAN

I: Input. P: Parameter. O: Output. V: Variable
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Increasing Monotonic Sequence (LE)

Description

This function will indicate true in the OUT output if the inputs (IN1 to INn) are disposed in an
increasing monotonic sequence, i.e., a sequence of numbers in two adjacent elements are related
by INn-1<INn, so that:

IN1,IN2,IN3........ INNn-2,INn-1, INn
Where:

IN1<IN2

IN2<IN3

INN-2<INn-1
INN-1<INn.

For example: 1,1,3,3,4,5,6,78,78,8

In a case of the use of only 2 inputs (IN1 and IN2) this function block performs as a comparison
smaller or equal than, and OUT becomes true if IN1 <IN2.

It is possible to use this expression to implement conditional blocks that compare two inputs and
then make a decision.

LE INCREASING MONOTONIC SEQUENCE
BOOL ——— | N ENO | BOOL
ANY_NUM LE IF EN=1 THEN
- ——» N1 OuUT [—» BOOL ENO = 1
ANY_NUM OUT := (IN1 <= IN2) & (IN2 <= IN3) &
2 ( ) & ( )&(
! INn-1 <= INn)
ELSE
ENO :=0
i OUT =00
INn
ANY_NUM
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
IN1 INPUT NUMBER 1 ANY_NUM
IN2 INPUT NUMBER 2 ANY NUM
| IN3 INPUT NUMBER 3 ANY_NUM
INn-1 INPUT NUMBER N-1 ANY NUM
INn INPUT NUMBER N ANY_NUM
o ENO OUTPUT ENABLE BOOLEAN
ouT COMPARISION LOGIC RESULT BOOLEAN

I: Input. P: Parameter. O: Output. V: Variable
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Limiter (LMT)
Description

This function block limits the IN input between values of MAX and MIN inputs and places the result
in the output OUT. If the limits are exceeded ENO will change to false. Suppose that we wish to limit
the signal input between 1 and 10. In this case we may create two constants and connect them at
the MIN and MAX inputs. When the upper limit is exceeded the output is equal to 10 and when the

bottom limit is reached the output is 1.

MIN and MAX Parameters
The user will configure the maximum value (MAX) and minimum value (MIN) of the output. The
output will be equal to MAX if the input exceeded the value set for MAX and it will be equal to MIN if
the input is smaller than MIN.

LMT LIMITER
BOOL — ¥ N ENO | BOOL
If en=1 then
LMT Out:= MIN(MAXM(IN, MIN),MAX)
MIN out ——» IF (OUT<MIN) OR (OUT>MAX) then
ANY_NUM ANY NUM ENO:=0
- Else
ANY_NUM N ENO:=1
Else
MAX Eno:=0
ANY_NUM Out:=0
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
| IN INPUT TO BE LIMITED ANY_NUM
MIN LIMITER MINIMUM LIMIT ANY NUM
MAX LIMITER MAXIMUM LIMIT ANY NUM
o ENO OUTPUT ENABLE BOOLEAN
ouT LIMITED BLOCK OUTPUT ANY_NUM

I: Input. P: Parameter. O: Output. V: Variable
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Increasing Sequence (LT)

Description

This function will return to true in the output OUT if the inputs (IN1 to INn) are in an increasing order,

i.e: INI<IN2<IN3<INA4........ INN-1<INn

In the case of the use of only 2 inputs (IN1 and IN2) this function block performs as a comparison

smaller than, and OUT becomes true if IN1 < IN2.

It is possible to use this expression to implement conditional blocks that compare two inputs and

then mak

e a decision.

LT INCREASING SEQUENCE
IF EN=1 THEN
ENO =1
BOOL ——m ey EnO [ BOOL OUT :=(IN1 <IN2) & (IN2<IN3) & ...
& (INn-1 < INn)
AMY_HUM i LT BOOL Eléfllé =0
0 » OuT := 00
ANT_HUW
- Nz
= M
ANT_HUM
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
IN1 INPUT NUMBER 1 ANY NUM
IN2 INPUT NUMBER 2 ANY NUM
| IN3 INPUT NUMBER 3 ANY NUM
INN-1 INPUT NUMBER N-1 ANY NUM
INN INPUT NUMBER N ANY NUM
o ENO OUTPUT ENABLE BOOLEAN
ouT COMPARISON LOGIC RESULT BOOLEAN

I: Input. P: Parameter. O: Output. V: Variable
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Maximum (MAX)

Description
This function selects the maximum value of the IN inputs and places it in OUT outputs.

Operation
The number of inputs is previously determined during setting. Suppose we have 4 inputs and their
values are:

IN1= 5.899
IN2=7.900
IN3=10.899
IN4= 23.90

The output generated by the MAX function bock will be IN4 or 23.90.

MAX MAXIMUM
BOOL — | my EMO [ BOOL
> IF EN=1 THEN
AHY_HUR INt ENO:=1
— OUT := MAX(IN1, IN2, ..., INn)
AHY_HI ; o > ELSE
E ANT_HLW ENO:=0
- OUT := 00
ANY_HUM F| It
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
IN1 INPUT NUMBER 1 ANY NUM
IN2 INPUT NUMBER 2 ANY NUM
| IN3 INPUT NUMBER 3 ANY NUM
INn-1 INPUT NUMBER N-1 ANY NUM
INn INPUT NUMBER N ANY NUM
o ENO OUTPUT ENABLE BOOLEAN
ouT MAXIMUM INPUT VALUE BOOLEAN

I: Input. P: Parameter. O: Output. V: Variable
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Minimum (MIN)
Description
This function selects the minimum value of the IN inputs and places itin OUT outputs.

Operation
The number of inputs is previously determined during setting. Suppose we have 4 inputs and their
values are:

IN1= 5.899
IN2=7.900
IN3= 10.899
IN4= 23.90

The output generated by the MIN function block will be IN1 or 5.899.

MIN MINIMUM
BOOL — ¥ gn ENo [ BOOL
MIN
—> N2 IF EN=1 THEN
ANY_NUM ENO:=1
S E?gg := MIN(INZ, IN2, ..., INn)
ANY_NUM . . >
- ouTt ENO :=0
: : ANY_NUM OUT := 00
INN
ANY_NUM
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
IN1 INPUT NUMBER 1 ANY_NUM
IN2 INPUT NUMBER 2 ANY NUM
| IN3 INPUT NUMBER 3 ANY_NUM
INn-1 INPUT NUMBER N-1 ANY NUM
INn INPUT NUMBER N ANY NUM
o ENO OUTPUT ENABLE BOOLEAN
ouT MINIMUM INPUT VALUE BOOLEAN

I: Input. P: Parameter. O: Output. V: Variable
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Inequality (NE)

Description

The output will indicate true only if the difference IN1-IN2 is shorter than the DBN value, i.e., (IN1-
IN2) > DBN. The user sets the DBN parameter.

Operation
Example:
IN1=0.78
IN2=0.70
IN1-N2=0.08
DBN= 0.05

In this case OUT is equal to 1 (true) because the DBN value (0.05) indicates that in this example
IN1 is different of IN2. User may control the range where there is equality through the DBN

parameter.
NE INEQUALITY
BOOL —’ EN ENO > BOOL IF EN=1 THEN
ENO:=1
OUT := ABS (IN1 - IN2) > DBN
NE ELSE
ENO:=0
—¥ 2 OuT |—» BoOL OUT =00
ANY_NUM
IN2
ANY_NUM
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
I IN1 INPUT NUMBER 1 ANY NUM
IN2 INPUT NUMBER 2 ANY NUM
o ENO OUTPUT ENABLE BOOLEAN
ouT LOGIC COMPARISON RESULT BOOLEAN

I: Input. P: Parameter. O: Output. V: Variable
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Process Control Functions

ANY_NUM—P(A%

ANY_NUM —»|B%

Xlim Cross Limit and Rate-Of-Change (XLIM)

Description
This function limits a signal between static and dynamic values and also controls the rate of change.
OUT% is the filtered result of the A% input.

Static and Dynamic Limitation

Static

To limit statically, the input B is disconnected. Signal A is limited between BL and BH (user’s
settings).

Dynamic

If input B is connected it is possible to dynamically limit the input A through the B input. To achieve
more flexibility, these limits are changeable with individual gain and bias.

Control Word (CTW)- Rate of Change

Limit of rate of change may be applied in three ways, increasing, decreasing or in a specific
direction. There are 4 types of rate of change available: Check Both; Check Only Upper; Only
Actuation Rate or None.

BL and BH Parameters

If A<BL output OUT is equal to BL.

If BL<A<BH output OUT is equal to A.
IF A>BH output OUT is equal to BH.

Parameters GH e GL

If A< B.GL+BL output OUT is equal to B.GL+BL

If B.GL+BL<A<B.GH+BH output OUT is equal to a A
If A> B.GH+BH output OUT is equal to B.GH+BH

DB Parameter and LOW and HIGH Outputs

This FB has two outputs to indicate if the low (LOW) or high (HIGH) limits were reached. The DB
parameter can be adjusted to generate a hysteresis, avoiding output oscillation while the variable is
close to the limit value.

RAT Parameter and R-O-C Output

ROC output goes to true when the signal rate of change reaches the value set in the parameter
RAT. When the input A changes faster than RAT, the variation in the output is kept inside a value
fixed by RAT until the input signal decreases to a value inferior to RAT. The ROC alarm in this
interval is on HIGH.

XLIM XLIM CROSS LIMIT AND RATE-OF-CHANGE

BOOL — | gn ENO % BoOL

XLIM HIGH T—® BOOL
Low T BooL
rRoo-c T—®» BooOL

OUT% 7 > ANY_NUM
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CLASS PARAM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
| A% INPUT A ANY_NUM
B% INPUT B ANY_NUM
CTW CHECK BOTH/JUST UPPER/ONLY ACTUATION RATE WORD
GL BOTTOM LIMIT GAIN 1/1000
BL BOTTOM LIMIT BIAS 1/100
P GH UPPER LIMIT GAIN 1/1000
BH UPPER LIMIT BIAS 1/100
DB DEAD ZONE (HYSTHERESIS) % 1/100
RAT SPEED OF MAXIMUM VARIATION % PER SECOND 1/100
ENO OUTPUT ENABLE BOOLEAN
HIGH UPPER LIMIT ALARM BOOLEAN
(0] LOW BOTTOM limit ALARM BOOLEAN
R-O-C RATE OF CHANGE ALARM BOOLEAN
OUT% OUTPUT ANY_NUM

I: Input. P: Parameter. O: Output. V: Variable
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Totalization (TOT)

Description

This block gives the totalization of the input. This totalization is the integral of the input times a scale
factor FCF that allows the user to configure totalization in 3 different modes of operation. If your
application requires the computing of instantaneous totalized volume, use the TOT function block to
accomplish this task. The time basis of this calculation is seconds.

Flow is generally given in Engineering Units (EU) by units of time. For example:
A 1 m?¥ s flow as input of the TOT function block will have as output volume in m®.

TOT Output and TU Parameter

The time interval while the output is totalized is according to the value set for TU. The integration
(totalization) is kept in an internal register that goes up to 8000000 units. Output TOT is the
totalization value.

dl Output

Maximum value of totalization is 8000000 and the minimum is — 8000000. Every time the function
block output reaches these values the dI output changes from false to true during an interval of time.
That particular Function Block has an internal counter. The user can reset this counting through a
command that is represented by a pulse or a button. This dl output is a second counter that counts
how many times this "CLEAR" operation was made.

FCF Parameter
The FCF parameter allows the TOT function block to operate in 4 different modes:

In is real and represents flow in Engineering Units (EU):
FCF must be equal to 1 so that the totalization is done without any EU scale factor. (or adjust the
factor you wish to use) For example:

Flow Q is measured in m®h. One hour has 3600 seconds. So, the TU value must be equal to 3600.
Suppose a constant flow of 60 m*h. The totalization is given by the expression:

t(s) t(s) t(ss)
TOT(t) = FCF, |N(t)dt=ji*60dt= j idt[mS]
) TU 2 3600 ) 60

So, after 1 minute or 1/60 hoursor 60 secondsthe TOTvalueis:
60
TOT[m®] = ji dt =1m?
60

0

Each 1/60 hours or each one minute, the TOT block totalizes the input and displays the value in the

output. So:
60 m* 1 hour
1m t (time interval when the totalization is displayed/updated )

So , t= 1/60 hours or 1 minute.

- INis REAL and represents flow in percentage values.

In this case the input will be seen as a percentage represented by a REAL number in the range 0 to
100 %. FCF must be equal to the maximum value in engineering units (flow at 100%) so the
totalization is given in EUs. The TU parameter setting is similar to the previous item. The totalization
will be displayed in the EU configured.

INis INTEGER

In this case the input will be interpreted as an integer number in the range of 0 to 10000 (0% and
100%). FCF must be equal to the maximum flow in EUs divided by 10000. Suppose a maximum
flow of 1 m*/s and a constant flow of 0.5 m%s. The value for FCF is equal to the maximum flow
divided by 10000, or 0.0001. TU in this case is 1 because the unit of totalization is m3. A 0.5 m%s
input is equal to 5000 or 50 % of the scale. Thus:

t t
ouT = | % IN%(t)dt = [ 0.0001* 5000ct = 0.5¢(m?)
0 0
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So, in one minute (or 60 seconds) the totalized value is 30 m®.

- When FC is smaller than zero:
When the block is totalizing a negative flow, the totalization is decreased while when the flow is
positive the totalization is incremented. When FCF is greater than zero, positive, the TOT function
block only accepts positive flows.

CLEAR Input
If the CLEAR input is changed to true, the totalization is restarted and the internal registers of the
TOT function block are cleared.

TOT TOTALIZATION
BOOL —— P gy ENO [ BOOL
TOT
BOOL — | CLEAR di » BOO
ANY_NUM— N ouT —— REAL
[FeF= Nt
CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
| CLEAR CLEARS THE TOTALIZATION BOOLEAN
IN BLOCK INPUT ANY _NUM
CTW CONTROL WORLD WORD
P TU TOTALIZATION VALUE FOR ONE UNITY OF COUNTING | REAL
FCF FACTOR OF FLOW RATE REAL
ENO OUTPUT ENABLE BOOLEAN
ALARM THAT INDICATES WHEN THE TOTALIZATION
© di REACHED 8000000 OR —8000000. IN THIS CASE di= 1. | BOOLEAN
ouT TOTALIZED OUTPUT REAL
Vv ACC FRACTIONARY VALUE OF TOTALIZATION REAL

I: Input. P: Parameter. O: Output. V: Variable
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Sample Hold with Up and Down (SMPL)

This function block samples the value of the IN input and places it in a register when the PASS
input moves from true to false. The register value may be increased or decreased using the UP and
DOWN inputs. The speed of this increment or decrement is defined by the ASPD parameter. This

block may be used with a PID block.

SMPL SAMPLE HOLD WITH UP AND DOWN

pooL ——m EH END | ——ponL
ShPL

BooL Lp
REGI STEq

BOOL O™

PASS
ouT ANY_MHUM
BOOL ——M., T OUT | AN

AHY_H ——m|IN —

CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
UP INCREMENT COUNTER BOOLEAN

| DOWN DECREMENT COUNTER BOOLEAN
PASS PUTS REGISTER VALUE IN THE OUTPUT BOOLEAN
IN INPUT ANY_NUM
ACCEL ACCELERATION FACTOR- INCREMENT OR DECREMENT |INT

= ASPD SPEED OF ACTUATION IN % PER SECOND REAL
L LMT BOTTON LIMIT REAL
H LMT UPPER LIMIT REAL

o ENO OUTPUT ENABLE BOOLEAN
ouT OUTPUT ANY_NUM

I: Input. P: Parameter. O: Output. V: Variable

Automatic Up and Down Ramp (Aramp)

Description

This function increments or decrements the OUT output in a linear way based on a pre- established
time interval. This function block may be used to create a database to an automatic set point
generator when used together with the linearization block or a simple ramp.

In a set point application this function block is prepared to generate a 0% to 100 % output in a time
interval tracking the set point curve. The ARAMP output will be connected to the input of the LIN
function (linearization) set with a profile curve of the set point.

Control Word- Time Selection

The time basis of this block can be selected in minutes, seconds or hours according to the
requirements of the application. This selection affects directly the chosen value for the FTIME
parameter.

FTIME, INC/DECR Parameter

FTIME is the time output it takes to change from 0% to 100 %. Direction of the change is given by
the output INC/DECR. If this input is true, the output OUT will be gradually decreased with speed
defined by the FTIME parameter, otherwise, the output will be incremented with the speed defined
in the FTIME parameter.

Pause Command (PAUSE)
PAUSE freezes the output OUT so that the output can be incremented or decrement right after
pause is true through the UP and DOWN inputs.
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UP and DOWN Commands, ASPD Parameter

The UP and DOWN inputs will advance or revert the OUT output to a desired value using the
manual speed adjusted by the ASPD parameter. This parameter configures the speed of manual
actuation.

LOW_L and HIGH_L Parameters

The parameter LOW_L configures the bottom limit of the ramp generated by the ARAMP function
block while the HIGH_L parameter configures the upper limit of the output ramp. It starts from the
value in the IN input and goes to the maximum value, set in the HIGH_L parameter. If the value is
smaller than LOW_L the initial value of the ramp will be equal to LOW_L.

HIGH and LOW Alarms

When the output ramp reaches the bottom limit (LOW_L) or upper limit (HIGH_L), the alarms LOW
and HIGH will be turned on. LOW goes to high level if the bottom limit is reached. Similarly, if the
upper limit is reached the output HIGH goes to true.

ACCEL Parameter
It is the manual acceleration of actuation. When the block output is a parabola, the ACCEL
parameter allows better adjusting of the output, allowing more definition of the rate of change of the

output.
BOOL __| H B | BOOL
ARAMP
BooL __|UP HIGH|___ BOOL
BOOL —|DOWWN Lowy [ BOOL
BOOL _{FALUSE OLUT% [ ANY_NUM

BOOL __JFRESET
BOOL _JINC/DECR
ANY_NUM _JIMN%

CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
uUpP MOVES OUTPUT FORWARD ACCORDING TO ASPD  |BOOLEAN
DOWN REVERTS OUTPUT ACCORDING TO ASPD BOOLEAN
| PAUSE FREEZES OUTPUT BOOLEAN
PRESET RAMP RESET BOOLEAN
INC/DEC OUTPUT WILL BE INCREMENTED BOOLEAN
OUTPUT WILL BE DECREASED
IN% BLOCK INPUT ANY_NUM
CTW HOURS, MINUTES OR SECONDS WORD
ASPD MANUAL ACTUATION SPEED IN % PER SECOND INT/100
= ACCEL INITIAL MANUAL ACCELERATION OF ACTUATION INT
FTIME TIME TO CHANGE THE OUTPUT FROM 0 TO 100 % INT
LOW_L BOTTOM LIMIT OF REGISTER INT/100
HIGH_L UPPER LIMIT OF REGISTER INT/100
ENO OUTPUT ENABLE BOOLEAN
o HIGH RAMP UPPER LIMIT ALARM BOOLEAN
LOW RAMP BOTTOM LIMIT ALARM BOOLEAN
OUT% OUTPUT RAMP ANY_NUM

I: Input. P: Parameter. O: Output. V: Variable
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Linearization (LIN)

Description

This block simulates a function using a table of points. Intermediate values are computed using the
linear interpolation method. They can be arranged to implement curves of more than 10 points. The
user should set a table of points, X and Y pair of points, that represent the function. A value in the X
input corresponds to an output value Y, i.e., this block creates a function f(x). To each X coordinate
there is a corresponding y. The user must enter 10 pairs of points:

(x1,y1), (x2,y2), (x3,y3), (x4,y4), (x5,¥5), (x6,y6),(x7,y7),(x8,y8),(x9,y9), (x10,y10)

IN Input

This function block may work in two modes according to the input settings:

Input IN% is an integer:

In this case the function block input will be interpreted as a number in the range 0 to 10000.
Input IN% is a real:

In this case the function block input will be interpreted as a real percentage.

Bypass
If the Bypass input is on HIGH, the LIN block passes the input of the block without processing it.

Control Word (CTW)- Serial Behavior

When an application requires more than 10 points, LIN function block may be put in a series. The
DONE signal must be connected to the bypass input of the next block. The first block must be set as
FIRST and the intermediate blocks as INTERMEDIATE and the last block as LAST.

An application with 30 points will have the following configuration:

20th value
10th value /_/\/\/\_3llth value

X
LIn1 LIMZ LINZ
(first) {intermediate) {Last)
DONE BYPASS  DONE BYPASS  DONE |-
X =N ouT IM ouT IM authk v
LIN LINEARIZATION
BOOL — ¥ EN ENO % BOOL
LIN
BOOL — PIBYPASS DONE+— BOOL
X,Y TABLE
ANY_NUM >IN OUT%+— ANY_NUM
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CLASS PARAM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
PASSES THE INPUT TO THE OUTPUT WITHOUT ANY
| BYPASS PROCESSING BOOLEAN
IN% BLOCK INPUT ANY_NUM
CTW CONTROL WORLD WORD
X1 X TO THE FIRST POINT 1/100
Y1 Y TO THE FIRST POINT 1/100
P
X10 XTO THE LAST POINT 1/100
Y10 Y TO THE LAST POINT 1/100
CTW CONTROL WORLD WORD
ENO OUTPUT ENABLE BOOLEAN
o DONE ENABLES THE NEXT LIN BLOCK IN AN APPLICATION IN BOOLEAN
SERIES.
ouT OUTPUT ANY_NUM

I: Input. P: Parameter. O: Output. V: Variable

Multivariable Equations (Math1)

Description
It is possible to choose between 3 equations that make different mathematical operations. To each
chosen type of equation, there are specific parameter settings. The 3 types of equation are:

Equation 1- Relative Humidity
Equation 2- API Function
Equation 3- Sign Processing

NOTE: In the block settings the LOGICVIEW will present to each equation options to set many
parameters. The user should only set the parameters indicated in this manual.

BOOL EN ENO |———— BOOL
ANY_NUM MATH1
T ———o 1 IN1 BOOL
ANY_NUM N2 LOW |——
BOOL
ANY_NUM IN3 HIGH
ANY_NUM IN4 ANY_NUM
—_— ouT
ANY_NUM IN5

Equation 1 — Relative Humidity

The Relative Humidity output is relative humidity calculated with reference to two inputs. These
consist of temperature inputs. One of them will read from a dry bulb and other read will from a humid
bulb.

Humidity
Humidity is equal to the result of the function of moisture calculation, in the range of 0.000000 to
1000000, representing values from 0 to 100 %.

Scale Conversion to the outputs

OUT = A * Humidity + B

A and B parameters are set by the user. A is the scale GAIN of the output value OUT and B is the
BIAS of the scale of output value OUT. Example: to obtain a 0 to 100 % output, A must be set to
equal 100 and B to equal 0.

LOW and HIGH Parameters
LOW is the bottom LIMIT of the output OUT. If the output OUT is smaller than the bottom limit, it is
displayed in the digital output LOW, i.e., LOW= 1.

HIGH is the upper limit of the output OUT. If the output OUT is smaller than the bottom limit, it is
displayed in the digital output HIGH, i.e., HIGH= 1.
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Relative Humidity Equation Parameters

K1: It is a constant adjusted according to where the application is located. This value must be equal
to the local atmospheric pressure and it is set in the block parameters configuration windows of the
LOGICVIEW.

K2: Itis the scale GAIN of input values on the inputs IN1 and IN2.

K3: Scale BIAS of the values in the inputs IN1 and IN2.

Inputs are calculated using the following equations:

Thdry = IN1 * K2 + K3
Tbhumid = IN2* K2 + K3

To obtain a 0 to 100 °C input, where the values of IN1 and IN2 are from 0 to 10000 K2 must be
equal to 0.01 and K3 equal to 0.

K4: It shows the value of Thdry = IN1 * K2 + K3 in Engineering Units (only for the supervision
system using Modbus communication in the Modbus Address specified by the K4 parameter).

K5: It shows the value of TbHumid=IN2*K2 + K3 in EU Units (only for the supervision system using
Modbus communication in the Modbus Address specified by the K5 parameter).

" MNEM " DESCRIPTION " TYPE
EN INPUT ENABLE BOOLEAN
IN1 DRY BULB TEMPERATURE (BEFORE CONVERSION) REAL
IN2 HUMID BULB TEMPERATURE (BEFORE CONVERSION) |REAL
IN3 NOT USED REAL
IN4 NOT USED REAL
IN5S NOT USED REAL
K1 ATMOSPHERIC PRESSURE REAL
K2 GAIN OF VALUE SCALE OF INPUTS IN1 AND IN2 REAL
K3 BIAS OF VALUE SCALE OF INPUTS IN1 AND IN2 REAL
K4 DISPLAYS VALUE OF Thdry (AFTER CONVERSION) REAL
K5 DISPLAYS VALUE OF ThHUMID (AFTER CONVERSION) |REAL
A OUTPUT SCALE (GAIN) REAL
B OUTPUT SCALE (BIAS) REAL
LOW OUTPUT BOTTOM LIMIT REAL
HIGH OUTPUT UPPER LIMIT REAL
R PTR POINTER TO VIRTUAL MEMORY (ANALOG) WORD
ENO OUTPUT ENABLE BOOLEAN
LOW BOTTOM LIMIT ALARM BOOLEAN
HIGH UPPER LIMIT ALARM BOOLEAN
ouT RELATIVE HUMIDITY OUTPUT ANY NUM

I: Input. P: Parameter. O: Output. V: Variable

Equation 2 - API

This block implements an equation according to the API standard whose specifications are
presented in attached tables. These tables of petroleum measurement are used in calculations of
amounts of crude oil and sub products of petroleum in reference conditions in any of the 3 systems
of measurement widely used. These tables are supplied for standard calculations of measurements
of petroleum fluids quantities in spite of the source point, destination or measurement units used by
habit or laws.

A complete list of all new released ASTM-API-IP tables is the result of cooperation between the
American Society for Testing and Materials, American Petroleum Institute and the Institute of
Petroleum (London).

Control Word (CTW)- Select Inputs

This equation has four types of possible inputs where the user should select one of them.
Each option chooses a specific table.

°API+ Temperature (°F) = see tables 5/6

Relative Humidity + Temperature (°F) =» see tables 23/24

Density + Temperature (°C) = see tables 53/54

Density + Temperature (°C) = see tables 59/60
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Control Word (CTW)- Select Products

The type of product should be selected in this field. Available products are crude oil, generalized
products, MTBE and lubricating oil. Once the inputs and product are selected, we have the table
that will be used in the calculations.

Control Word (CTW)- Select Output
The user should set the type of the output. There are 2 options:

=  VCF
= CCF
Tables

Once the user has set inputs, product and output will have to be implicitly set a table of the API

standard.

Input Scale Conversion Factors Conversion
The Input scale has two factors (parameters the user must set) to convert these parameters to
engineering units (EU). IN1 input must be adjusted through the parameters K1 (GAIN) and K2
(BIAS). Similarly IN2 input must be set through parameters K3 (GAIN) and K4 (BIAS). After
conversion they will be in the following format:
Density (EU)= IN1*K1+K2

Temperature (EU)=IN2*K3+K4

Pressure (EU)=IN3*LOW+HIGH

CLASS MNEM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
[ INL DENSITY AND CORRECTED DENSITY INPUT REAL
IN2 TEMPERATURE INPUT REAL
CTW CONTROL WORLD WORD
INPUT GAIN FOR DENSITY TO CONVERT IT TO
K1 ENGINEERING UNITS ACCORDING TO THE TABLES REAL
ATTACHED.
INPUT BIAS FOR DENSITY TO CONVERT IT TO
K2 ENGINEERING UNITS ACCORDING TO THE TABLES REAL
ATTACHED.
INPUT GAIN FOR TEMPERATURE TO CONVERT IT TO
K3 ENGINEERING UNITS ACCORDING TO THE TABLES REAL
ATTACHED
INPUT BIAS FOR TEMPERATURE TO CONVERT IT TO
b K4 ENGINEERING UNITS ACCORDING TO THE TABLES REAL
ATTACHED.
ks COEFFICIENT FOR THERMAL EXPANSION AT 60 °F OR | oo/
15°C (1/ °F OR 1/°C)
A VCF REAL
B F — COMPRESSION FACTOR
PRESSURE INPUT GAIN TO BE CONVERTED IN
LOW ENGINEERING UNITS ACCORDING TO THE TABLES
ATTACHED
PRESSURE INPUT BIAS TO BE CONVERTED IN
HIGH ENGINEERING UNITS ACCORDING TO THE TABLES
ATTACHED.
R_PTR NOT USED
ENO OUTPUT ENABLE BOOLEAN
o LOW INPUT DATA WITHIN EXTRAPOLATION RANGE BOOLEAN
HIGH INPUT DATA OUT OF EXTRAPOLATION RANGE BOOLEAN
ouT OUTPUT: VCF VALUE OR INTERMEDIATE REAL

I: Input. P: Parameter. O: Output. V: Variable

Inputs

Outputs

Tables5e6 API Gravity Temperature Range(oF) Intermediate (table 5) Final (table 6)
Range (0API) API at 60 oF VCF at 60 oF
A-Crude QOil 0 up to 100 0 up to 300 0 up to 100 0API
B-Generalized | 510 85 0 up to 300 0 up to 85 OAPI
products
C-MTBE *) 0 up to 300 0.00027 up to 0.00097 oF-1
D-Lubricating oail -10 up to 45 0 up to 300 -10 up to 45 0API
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Outputs

Intermediate(table Final (table 24)
LEL SR W23l Relative Density o 23)
Range Temperature Range(°F) Relative Density at
0
60(F) VCF at 60(°F)
A-Crude Oil g'g% upto 0 up to 300 0.611 up to 1.076
B-Generalized 0.653 up to
oroducts 1076 0 up to 300 0.653 up to 1.076
0.00027 up to
- *
C-MTBE *) 0 up to 300 0.00097 C°F-1)
D-Lubricating oil 2'?22 upto 0 up to 300 0.800 up to 1.164

Outputs

Tables 53 e 54 Density Intermediate(table 53) Final (table 54)
Range Temperature Range(°C) | Density at 15 °C VCE at 15 °C
(kg/m3) (kg/m3)
A-Crude Oil 615(1)?5“'0 to -18 up to 150 610 up to 1075
B-Generalized 653 up to
products 1075 -18 up to 150 653 up to 1075
0.000486 up to
- *K -
C-MTBE ** 18 up to 150 0.001674 (°C-1)
D-Lubricating oil ?22 4”p to -20 up to 150 800 up to 1164

Outputs

. Intermediate(tab .
Tables 59 e 60. ggﬂ;'éy Temperature le 59) Final (table 60)
Range(°C) Density at 20°C
kg/m3 0
(kg ) (kg/m3) VCF at 20°C
A-Crude Oil 615(1)?5“'0 to -18 up to 150 610 up to 1075
B-Generalized products EngC;SUp to -18 up to 150 653 up to 1075
0.000486 up to
- €8] -
C-MTBE (**) 18 up to 150 0.001674 9C-1
D-Lubricating oil i(l)g 4”p to -20 up to 150 610 up to 1075
(*) Coefficient of thermal expansion at 60 °F
(**)Coefficient of thermal expansion at 15 °C
A few examples of calculation results:
Table Den(EUV) T(Eu) Intermediate VCF
5A/6A — Crude Oil — API+T(F) 30 200 21.2
5A/6A 30 80 28.6 0.9914
5D/6D — Lubricating oil - API+T(F) 30 80 28.8
23B/24B — Generalized products — Rel.Dens+T(F) 0.9 80 0.9075 0.9914
53A/54A— Crude Oil — Dens+T(15C) 630 60 671.1 0.9377
59A/60A— Crude Oil — Dens+T(20C) 630 42 650.5 0.9679
59D/60D- Lubricating oil- Dens+T(20C) 830 40 842.2 0.9850

Equation 3 - Signal Processing

Description

Option Signal Processing uses an equation that filters the input signal. The filter used is a first order
exponential filter. Input IN1 receives the signal.

Characteristic Filter Time (K1)

This parameter is the characteristic time filter in seconds. Consider a step input. When the output
signal reaches 63 % of the step value, the time measured until this moment is defined as
characteristic time.
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|

IFitter Time

Hysteresis K2 and High e Low alarms

IN

HIGH -~
w

Low hat

R O S i

HIGH

LOW

When the input reaches the values set in HIGH, output HIGH will change to true until the input goes
beyond HIGH-K2. Similarly, when the input reaches LOW, output LOW will go to true until the input
goes beyond LOW+K2.

CLASS MNEM DESCRIPTION TYPE
| EN INPUT ENABLE BOOLEAN
IN1 PROCESSING SIGNAL ANY_NUM
K1 CHARACTERISTIC TIME IN SECONDS. IT IS A FIRST REAL
ORDER EXPONENTIAL FILTER
K2 HYSTERESISALARM PROCESSING HIGH AND LOW. IT REAL
= MUST BE A NON NEGATIVE VALVE.
BOTTOM LIMIT FOR ALARM PROCESSING AFTER THE
LOW DIGITAL FILTER. REAL
UPPER LIMIT FOR ALARM PROCESSING AFTER THE
HIGH DIGITAL FILTER.. REAL
ENO OUTPUT ENABLE BOOLEAN
o LOW BOTTOM LIMIT ALARM BOOLEAN
HIGH UPPER LIMIT ALARM BOOLEAN
ouT OUTPUT AFTER FILTER ANY_NUM

I: Input. P: Parameter. O: Output. V: Variable
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PID Controller (PID)

Description

The acclaimed PID algorithm for continuous process control, associated with the flexibility of the
configuration of the operation settings through parameterization, allow use of this block to a variety
of applications and control strategies.

This block supplies several options of settings of the algorithm having as a basis the terms
Proportional (P), Integral (1) and Derivative (D) that may be applied in error or just to the process
variable (PV).

The user may set limits of anti-reset windup (only applied to the integral term).

Plus, the user might choose the type of PID algorithm: ISA or parallel, direct action or reverse,
manual to automatic transference bumpless or hard.

Control Word (CTW) - Type of PID

PI.D: P and | actions actuate over the error and the D action over the process variable. In this way
the output signal tracks set point changes according to proportional an integral action, but there is
no undesired variation due to the derivative action. It is the most recommended type for most
applications with set point adjustable by the user.

PID: P, I and D actuate over the error so that the output signal is changed when there are changes
in the processes variable or set point. It is recommended for relation control or to cascade slave
control.

I.PD: In this type only integral action actuates over the error. Set point changes produce soft output
signal variations. It is recommended for a process that cannot have sudden changes in the variable
due to the set point change. It is the case of heating process with high GAIN.

Control Word (CTW) - Type of algorithm

PARALLEL :OUT =K, e+ % 4105

T8 1+aldys

1 N T,.8

ISA:OUT =K, |1+ :
Tz.s 1+a.dys

Control Word (CTW) - Type of action
Some processes require that the output signal (manipulated variable-MV) does not increase when
the process variable increases, while most of the other applications require the opposite.

Type of action Error Effect
Reverse e=SP-PV Output decreases with the increase of PV
Direct e=PV-SP Output increases with the increase of PV

Control Word (CTW) - Type of transference from Manual to Automatic

Bumpless: During switching from manual to automatic, the PID block will start calculations from the
last manual value, i.e., there is not a jump in the block output.

Hard: During switching from manual to automatic, the PID FB will supply as first value in automatic
the last manual value plus the proportional term.
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Anti Saturation by the integral term (AWL and AWU)

Usually the control algorithm automatically stops the contribution of the integral mode when the
output signal reaches the 0 or 100 % limits. Contributions of proportional and derivative are not
affected.

A unique characteristic of the algorithm is the possibility to set these limits. For example in
narrowing those limits through the AWL and AWU parameters, we can get faster answers while
avoiding overshoot in the heating process.

PID Constants (KP, TR, TD and BIAS)

KP —Proportional Gain

TR — Integral time in minutes per repetition, so, the larger is this parameter the shorter is the integral
action. It can be interpreted as the necessary time to the output being incremented or decreased of
the error value (Parallel PID), keeping it constant.

TD —Derivative Time given in minutes. The derivative time is calculated using a false derivation, i.e.,
an action similar to a lead/lag controller, in which the lag constant is Alfa*TD. In this block
implementation the Alfa factor is equal to 0.13.

BIAS —This parameter will allow the adjustment of the initial output value when the control is
transferred from manual to automatic. This cannot be done if the function block output is connected.

PID PID CONTROLER
BooL — P ey ENO |—® BoOOL
PID
BOOL — [ TRF
PID ANY_NUM
ANY_NUM —— | SP PID ouTy|—»
ANY_NUM ——»|PV I.PD
ANY_NUM —»| FB%
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CLASS PARAM DESCRIPTION TYPE
EN INPUT ENABLE BOOLEAN
TRF SELECTS MANUAL OR AUTOMATIC WORKING BOOLEAN
| SP SET POINT ANY_NUM
PV PROCESS VARIABLE ANY_NUM
FB% IF TRF=1, INPUT CONNECTED TO FB IS PASSED TO THE ANY NUM
OUTPUT -
CTW CONTROL WORLD WORD
KP PROPORTIONAL GAIN INT/100
BIAS BIAS INT/100
P AWL ANTI-RESET BOTTOM FINAL LIMIT INT/100
AWU ANTI-RESET UPPER LIMIT INT/100
TR INTEGRAL TIME (MIN/REPETITIONS) REAL
D DERIVATIVE FACTOR (MIN) REAL
o ENO OUTPUT ENABLE BOOLEAN
OUT% OUTPUT (MANIPULATED VARIABLE) ANY_NUM
ERO EXPECTED ERROR IN THE PROCESS INT/100
PVO EXPECTED VARIABLE IN THE PROCESS INT/100
v FBO EXPECTED FEEDBACK VALUE INT/100
BO EXPECTED BIAS VALUE LONG
ITO EXPECTED INTEGRAL TIME (MIN/REP) REAL
DRO EXPECTED DERIVATIVE FACTOR (MIN) REAL

I: Input. P: Parameter. O: Output. V: Variable

CTW Parameter Details

Only Settings

Auxiliary and parameters passing

Auxiliary and parameter’s passing

Bit O -
Bit 1 -
Bit 2 -
Bit 4-
Bit 5 -

State of Input Boolean EN

State of Input Boolean TRF (0 = Auto; 1 = Manual, tracking)

State of Input Boolean ENO
State of the feedback auxiliary variable (1 = tracking)

Working State (0 = first time, 1 = running, not for the first time)
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Control Loop with local set point and A/M station

VMIBGTL| 1 &
EN ENO—————{: :}—4
ICT
ICT 1.01
OUTL
ICT 102
ouUT2
ICT 103
ouUT3

VM1BGITLL.5
EN  ENO EN ENO"“{: :}“4
VMIBGITI[1.4 PID VMIBGITIL.2 SMPL
MAN MV-UP
i ”
OUT% PID1.0.1 VMIBGITI113 oUT ——
[CT 101 — 5P L SMEL 1.0.1
DOWHN e
DF 46
MODULE
DFS7GINE|/002.0 —— PV WMIBGITL[1.4
MaN
PAss
SMFPL 1.0.1
PIDIO1 —— I

Characteristics of the Configuration:
=  Local set point adjustable through PRM1 parameter of the ICT block.
=  Process variable obtained from the DF57 module, (see the diagram above), in the range of
0 a 10000.
=  Mode control automatic/manual through virtual variable (MAN).
=  SMPL plays the role of a manual/automatic station allowing increment or decrease (UP and
DOWN inputs) of the output when in manual mode.
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System Status (Status)

Description

This block will allow the configuration of 8 boolean variables to inform status of an /O module, a
remote /0O module, or the communication ports of the DF65. The user has 4 options of class to
select.

Control Word (CTW)- Select Class

10_Master: An I/O module connected in the same rack where the CPU is located.

10_RIO: It is an I/O module connected to DF66.

COMM_RIO: Communication status between DF65 and DF66.

Cpu_port: Communication status of DF65 ports (Port_1, Port_2 and Port_3). Indicates activity in the
communication port.

Control Word (CTW)- Select Sub Class and Select item
After choosing class, the user should select sub class and item. Class.sub_class.item

10_master.rack.slot: it must be informed rack and slot where the desired module is located.
10_RIO.rack.slot: It must be informed rack and slot where module is located.

COMM_RIO.RIO: It must be informed which remote 1/0.

CPU_PORT.PORT: It must be informed which CPU port (Port_1, Port_2 or Port_3) it is required to
monitory communication.

Status meaning and outputs
According to the choice, the meaning of the status block outputs is:

10_Master e IO_RIO:

0: Status= module 1/O “bad” .

1: Status= module de /O “good”.
COMM_RIO:

0: “Communication failure”.

1: “Communication without errors”.
CPU_PORT:

0: Port not communicating..

1: Port Communicating.

BOOL ___lEN EMO|— BOOL
STATUS
OUTY f—— BOOL
ouTZ2 |——m BOOL
OUT3 —— BOOL
ouT4 f—o BOOL
CUTS f— BOOL
OUTE— BOOL
ouUT? f—— BOOL
oUTE f—u BOOL
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CLASS MNEM DESCRIPTION TYPE
| IN1 INPUT ENABLE BOOLEAN
CLASS BYTE
SC1 SUBCLASS BYTE
ITEM 2BYTES
CLASS BYTE
SC2 SUBCLASS BYTE
ITEM 2BYTES
CLASS BYTE
SC3 SUBCLASS BYTE
ITEM 2BYTES
CLASS BYTE
SC4 SUBCLASS BYTE
= ITEM 2BYTES
CLASS BYTE
SC5 SUBCLASS BYTE
ITEM 2BYTES
CLASS BYTE
SC6 SUBCLASS BYTE
ITEM 2BYTES
CLASS BYTE
SC7 SUBCLASS BYTE
ITEM 2BYTES
CLASS BYTE
SC8 SUBCLASS BYTE
ITEM 2BYTES
ENO OUTPUT ENABLE BOOLEAN
OUT1 STATUS OF SC1 BOOLEAN
ouT2 STATUS OF SC2 BOOLEAN
OuUT3 STATUS OF SC3 BOOLEAN
0 ouT4 STATUS OF SC4 BOOLEAN
OuUT5 STATUS OF SC5 BOOLEAN
OuUT6 STATUS OF SC6 BOOLEAN
ouT? STATUS OF SC7 BOOLEAN
OouUT8 STATUS OF SC8 BOOLEAN
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Control Loop with local set point, A/M station with safety value when
the DF57 status is “bad”

VM1BGTY 1.6
EN EHO EN ENO {: )—{
ICT YMI1BGITLL.1 SEL
ICT 1.01 | | SEL10.1
ouT1 —— | SEL r——
- ICT 102
ouT2 FID1.01 1
- ICT 103
ICT1D2 2
YM1BGITI|LS
EN ENO EN  EHNO EH  ENO
VMLBGT1)1.7 z i )’
PID VMIBGITIIL.2
STATUS | wpvmeiTina MAN SMPL
(: ™ Mv-ue i DF45
Tl — TRF UP MODULE
VMIBGLTIIL.3
VMIBGITI|L.1 ouT% PIDL 0. ' OUT |
DFST MY-DOWH
OUT2— erine SMPL 10,1
DOWH
A
ouT3— VM1BGT1.7
ICT 101 ——{ 5P MAK b
PA&SS
OuTa — DFS7GINR0020 — BY A
SMPL 10.1
oUTs — N
SEL1.0.] —IN
OuTE—
ouTT?—
ouTs—

Characteristics of the Configuration:

Local set point adjustable through PRM1 parameter of the ICT block.

Process variable obtained from the DF57 module, (see the diagram above), in the range of
0 a 10000.

Mode control automatic/manual through virtual variable (MAN).

SMPL plays the role of a manual/automatic station allowing increment or decrease (UP
and DOWN inputs) of the output when in manual mode.

DF57 module status is checked. In case it has a failure, the block output changes the
status of the output OUT1 to “bad”. A SEL block (binary selection) has as inputs the PID
block output and a constant generated by the ICT block. So, when there is a failure a
safety value is sent to the output.
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Control Loop with local set point, A/M station and status indication of

DF57 module.
VMIBGITI|L .G
EY ENO—( >—|
IcT
ICT 1,01
oUTl
ICT 1.02
ouUTZ
12T 1.03
olUT3
VMIBGITIL.?
{EN  EwO EN  ENO EH EMO —< )—
| sTaT i FID SMPL
| STATUS | i VMIBGTI|L 7 VMIBGITL| 2
| MAH
| oum ( ) | I I TEF | | =
l TMIBGITILL QUT —— FIDI O] VM1BGI T 3 ouT SMFL 101
l OUT2 e [ : MODULE
! H 1 DOWH DF 46
OUTA f— ICT 101 —— 5P VMIBETILT TMIBSITILL
MAN H | | PASS
| TS —
5 OFSTGINRI0020 —— BV H
i |
. QUTS SMFL 101 —— 7B PID1OL I
| ClrTE —
| ouTip—
i oUTa8—

Characteristics of the Configuration:

Local set point adjustable through PRM1 parameter of the ICT block.

Process variable obtained from the DF57 module, seen in the above picture, in the range
of 0 a 10000.

Mode control automatic/manual through virtual variable (MAN).

SMPL plays the role of a manual/automatic station allowing increment or decrease (UP and
DOWN inputs) of the output when in manual mode.

DF57 module status is checked. In case it has a failure, the block output changes the
status of the output OUTL1 to “bad”. The SMPL block selects the control to manual and the
output is frozen with the last value that had the “good” status.
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Motor starting with TURN ON and TURN OFF commands and safety
contacts including the status of the digital input module

THERMIC STATUS TURM QO MOTOR

TURM Cn TLIRM OFF [y VMIBGITI|L.1 SEALZ (D)

IN TPl OUT H J/lr I I { >—{

SEALIDT)

MAINTEMAMCE
YVMIBGITL1.2 WITCH

EN ENO —< >—{

5TT TM1EGLITL[L.1

DIGITAL INPUT MODUILE STATUS
Gl _< >_1 DI

OUT2 —

OUT3 ——
OUT4 —
OUTs—
oUTe —

oUTi—

oUTe8 ——

SWITCH/

MAINTENANCE

Turns the Seal for turning Module status of MOTOR
MOTOR OFF ON the motor, it Alarm indicating the the digital input. Auxiliar (DO)
through an holds the state  motor temperature  Failures in this Controly Auxiliary Control

auxiliary TURN MOTOR reached a limit. module turn the off
variable ON. the motor.

TURN OFF  SEAL(DI) THERMAL (DI) STATUS(A) SEAL2

0/1(*) 0/1(*) TURN ON
X TURN OFF

TURN OFF

TURN OFF

X- Redundant State
(*)- These controls are manual switches operated manually. Two contacts form an OR logic gate, so
the output will be enabled if SEAL2 or Switch/Maintenance are TRUE (1).
(**) — STATUS = 1 means communication without failures
STATUS = 0 means incorrect ID or module not present.
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Step Control (STP)

Description

This functions use is combined with the PID block. Connect a PID block output to the DMV input to
make an ON_OFF or ON_NONE_OFF control. ON_OFF establishes the OPEN and CLOSE control
of valves during a particular time interval. ON_NONE_OFF allows the OPEN and CLOSE control of
valves according to the rate of variation in the PID output or DMV input.

Valves opening time VOT
This parameter must be adjusted with the approximated time necessary to open the valve totally or
close it totally.

Minimum Pulse Width
The user should configure minimum pulse width per 0.1 seconds through WPL parameter and time
for total excursion of the control element.

Control Word (CTW)- Control Type
The user must choose the control type, i.e., ON_OFF or ON_NONE_OFF

ON_OFF Control

Suppose the OPEN input starts a motor that opens a valve while CLOSE output starts a motor that
closes this valve. The STP block allows these control pulses to be generated using the VOT value.
In this control mode, the block compares DMV with internal values. If DMV is greater than 80 % the
output is TRUE/ON. If it's smaller than 70 % the output goes to OFF/FALSE. Values between 70 %
and 80 % make the output assume the last state.

ON_NONE_OFF Control

A PID having only proportional action with gain KP=1 and VOT equal to 1 minute. Suppose that in
the instant t= 0 a step with error 25% is applied. Thus, the valve opening is 25 % of 1 minute, or
0.25*TR= 15 seconds. Figure below shows this example:

25%a A

t (seconds)

|
|
FID-OUT |
|
|

T5%%

S0% I proportional action

t (seconds)

STP-0UT
ON
1 4

0 15 t (seconds)

Integral action of a PID is equal to a series of pulses with size WPL and frequency determined by
the integral time of the PID block (TR) and by the control deviation. Pulse frequency is given by the
TR value. WPL is fixed and determined during the block setting. Suppose TR= 1 minute and WPL=
3 seconds and a step with error 25 % is applied in the input. A standard controller would increase or
decrease output of 25 % on 1 minute (TR). To make the valve have an opening time (VOT) equal to
1 minute we need 15 seconds (25 % of 60 seconds), because WPL=3 seconds. So, 5 pulses with
width equal to 3 seconds are required. Output remains in this mode of functioning while the PID
output keeps the same rate of change.
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=
25%% 1
| . t(zeconds)
! 1
1 |
PID-OUT § ;
| :
1
1
' onlyintegral :
5% 1 | action !
! 1
: -
: I t{zeconds)
1
1 |
STP-OUT : :
oM ! 1
I
- R s T
!
i -
1] Al t(zeconds)
STP STEP CONTROL
BooL — P ey ENO F—® BoOL
| STEP | OPEN
: CONTR: on |—— BoOL
EON/OFFg
—> DMV% CLOSE
ANY_NUM OFF BOOL
CLASS PARAM DESCRIPTION TYPE
| EN INPUT ENABLE BOOLEAN
DMV % BLOCK INPUT ANY NUM
CTW CONTROL WORLD WORD
P WPL MINIMUM PULSE WIDTH PER 0.1 SECONDS INT
VOT VALVE OPENING TIME IN 1 INT
ENO OUTPUT ENABLE BOOLEAN
(0] ON HIGH LEVEL OUTPUT (OPEN) BOOLEAN
OFF LOW LEVEL OUTPUT (CLOSE) BOOLEAN
MVB PREVIOUS MV INT
\Y C TIME PULSE HOLD INT
DEBT DEBT ACCUMULATED INT

I: Input. P: Parameter. O: Output. V: Variable
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Details of Parameter CTW

Only Settings Auxiliary and parameters passing
15 8 |7 3 |2 1 |0

Auxiliary and parameter passing
Bits that indicate status:

Bit 0 — State of Input Boolean EN

Bit 1 - State of Input Boolean ENO

Bit 2 - State of Output Boolean OPEN (1 = OPEN; 0 = NONE)
Bit 3 - State of Output Boolean CLOSE (1 = CLOSE; 0 = NONE)
Bit 7 — Last state of EN
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Chapter 3

Introduction

Installation

THE LOGICVIEW

This chapter presents the essentials for the use of the LOGICVIEW programming software for the
advanced Smar DF65 Universal Hybrid Controller. It will show how to create, download and
troubleshoot a DF65 configuration.

The user should read about the DF65 in chapter 1 “Ladder Logic". In chapter 2 "Function Blocks” to
get familiar with the ladder elements and function blocks. Next the user will be able to design a
control strategy for a specific application.

The LOGICVIEW application software is based on 32 bits Microsoft Windows and is therefore
operated in the same basic way as other Windows applications, i.e. through menus, browsing, cut
and paste, buttons, drop down lists, etc. It is assumed that the user is already familiar with Windows
interface.

This manual will also show how to generate and register the DF65 Tag List in the computer running
the DF65 OPC Server.

The DF65 OPC Server operation and setup will also be reviewed here.

Operating System

The LOGICVIEW runs on any 32bits Windows. Therefore, it is ready for Windows 95/98, Windows
NT (with service pack 3, minimum), Windows 2000, Windows Millennium (Me) and Windows XP.
However the DF65 OPC Server counts on the multi-tread feature of Windows NT (with service pack
3, minimum) and Windows 2000 therefore will automatically exclude other version of Windows.

Before Installation Begins

Verify minimum resources as listed below. It is recommended (and sometimes mandatory), that the
user stop any Anti-Virus and some display controller applications. It is best to close all applications
before installing the new software.

Minimum Resources for the LOGICVIEW

- A Pentium IV processor or higher (or equivalents as AMD, Athlon, Duron).

- 256 MB of RAM or higher.

- Hard disk with a minimum free space of 100MB

- Microsoft Windows 2000 (Service Pack 2) or Windows XP.

- A serial port or Ethernet Adapter Card to communicate with the DF65 controller

Minimum Resources for the DF65 Tag List and DF65 OPC Server
Same as above but the operating system has to be: Windows NT + Service Pack3 or higher or
Windows 2000.

Installing

The installation should automatically start a few seconds after the CD-ROM is inserted in a CD-
ROM driver. If after inserting the CD-ROM into the driver the installation does not start automatically,
go to the directory containing the application and run the SETUP executable file. The installation
program will run and guide the user through out the installation procedure.
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Using the LOGICVIEW

Launching the application

To start the DF65 programming software click the START button. Go to PROGRAMS and then find
the SMAR group while placing the mouse pointer over it the user will see one or more buttons with
Smar applications, and then click the LOGICVIEW application icon.

First a registration window will appear, click OK to proceed. Later the user might come back to this
screen by using the menu: Help/About LogicView.

Next select “New Configuration” on the Dialog Box shown below for a new configuration or “Open an
Existing Configuration” to open an old file.

M | ogicView g]

Configuration
B Mew Configuration

F * Open an Existing Configuration

Mamne | Faolder

Mare Files ..

LEDOS w8 FPLE FACOMFFO0%E WorkingWworking

cirio_rio2_4.PLS F:ACOMF7O00 WE Warking'\Wwarking

MEB Tlogiciew PLE F:ACOMFFO0WE WoorkingWworking Logic YiewhhiB1
ME1.PLS F:ACOMF7O00 Wa Warking'WwarkingLogic Yiew\MEB1

Online Connection

-3 ¢ Online Cannectian

Cancel

Fig 3.1- Launching LOGICVIEW

One configuration has to be created for each DF65 system. A DF65 system is composed of one
CPU module, one or more I/O modules and 0 to 6 Remote I/O interfaces with respective 1/0
modules. This means, a project with many DF65 CPUs will have one configuration file for each
CPU.

In case of redundant CPUs, both have to carry the same configuration.

Project Information

When launching the LOGICVIEW “First Page” also referred to as, the “Documentation Page”, it will
automatically appear. Fill the table with all of the pertinent information and the most important part
here is to select the appropriate DF65 version before starting configuration. Typically the CPU the
user has received is the latest version available, but one way to make sure is to connect the DF65
CPU to a serial port of the PC and go to the On-line mode. See Connecting to the DF65 topic for
more details.

The user can return to the documentation page and make changes at any time using the menu

Configuration/First Page or clic.

This information is valuable for project organization and documentation. Many of the printable
reports generated by the LOGICVIEW will contain this information.
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Compary: |Smar Laborataries Corp.

Plant: |LE nog

|
|
Praject: |Dem0 configuration file |
|
|

Project Cade: [51,/2004 | Leader: [Leader Name
Rewvision: |\.-,3,54 | Praogrammer: |Programmer Mame
Comments:
CPU Module: [DFESEA/14.54 ﬂ Reference D ate:
Initial Date: 307 /2004 10:01:22 Lazt Date:  17/8/2004 171859

Fig 3.2- Project Information Window
Working Directory
LOGICVIEW allows the user to set the working directory. This directory will be used as the default
directory for saving configurations. Also when the user uploads a configuration from the DF65,
LOGICVIEW will automatically save the uploaded configuration in this directory.

To set the Working Directory click at Tools->Preferences and select the tab Directory. The following
Window will be displayed.

9 preterences x

Diagraml Misc I Colar I b, sddr  Directary |

—iorking Directany

IE:'&F‘ngram FileghSmarhLoaic Wiews\orking',

—Backup

b a=irum number of backup files: 1

Drefault |

] | Catizel

Fig 3.3-Selecting the Working Directory

Click at the button “...” to change the directory.
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Browse for Folder d

Select the Working Directory:

= hﬁ Deskbop
I @ My Documents

@ Compack Disc (D)

ofp PCBER-15 (E1)

=2 literakura on ‘Server-MEE (L)
=2 Users on 'Server-MKE' (T:)

=2 daniel on 'server-mktiusers' (W)
F-{EE My Network Places

(a4 I Cancel |

Fig 3.4- Selecting Window

The button “Default” will reset this path to the default path to C:\Program
Files\Smar\LOGICVIEW_v8-54\Working\.

LogicView generates the backup of a configuration whenever the rescue of an alteration is made.
The extension of the backup files is ".Bxx ", where " xx " is the sequential numbering of the files of
generated backup, for example: the first backup possesses the extension .B01, second .B02 and
and so on. The amount of backup files is configured in the field shown by the illustration 3.3, being
limited by the physical capacity of HD. For use of a file backup, he/she is due rename the file for the
extension " .PL8 ".

Setting up the /O Modules
In the last step the user selected the CPU version to be used. Now the user will need to completely
define the DF65 system hardware. To enter the “Module Page” the user may go to the menu

Configuration/Module Page or click E

For a new configuration this page will begin with a 4 slot Rack carrying a Power Supply on slot 0
(zero) and a CPU Module on slot 1 (one). Slots 2 and 3 are initially empty.

[ Logic Yiew - Lntitled - [Modiile Page]

Fis £ Cadigaston Took =3
DS OFMRE ~-32TEFE4 B R 0NEE =S
Msin
Harders Lorfashon for H s
Rach | G | oabin Clerermtor, [ e | -
] @ | O e P Eaply W ool S0 2600 b SVDC (B0 1 20V (RNt
[ 1 DFGSEA14 58 ICIPLY el 1 & 'l - S gt E PRI - 150Hi: Comilben
(1] Fi
[ ]
[al | + [}
| | |
My by iy Iy Iy By Iy
{71, 0 E  ED J
iy N |
T Uhes W0 Madale 1D 8 | % 0 i | w| x| 13 | 1e | sekees|
GL M E W oo b RS20 Cefire Modfed (U =] b SIMAF Laboratories Corp.

Fig 3.5-Setting the I/O Modules
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Adding Modules

To add Modules go to an empty cell on the “Module” column and click on it. A drop down arrow will

appear to the right of the cell. Now click on the down arrow and make a Module selection by clicking
on it.

As soon as the Module is selected it will be added to the corresponding empty slot and also (very
important), LOGICVIEW automatically creates memory allocation for the I/O points. The user no
longer needs to manage memory allocation as before on most of the old existing systems.

[ Logic View - Linfitled - [Modwle Page]

e 03t Configuraton Tock el
ODegga 0fBRE ~-®T0a B B! INEH - @
Main |
Hadeire Conbgu won b Mo
Mack | St | [T [ 1 [ T -]
o | |om e gy Mkl T THRVEL s VDL (0 { AV, G [ B
1 o 1 G Wby V1 - S5 g I 1WA - 10 oo | |
B [ T ) _Iar_.'::u | Gt 1 i/ s b
3 '] 3

Das

2 lrmegpa of ) BVDE gt phsly irckaindy

013 2 Do o 3 BOVDC bragmatn [t ally Dindatend]
i 2 Tikcagn of & 17WIC inguts e gl liolate)
[TRE] 2 T of B 20VDC Inguts Sk by |lsted]

(2] 2 Grongr of 8 130AL vpnts [Dphealy | solaied]
T 2 Gitug of 8 DERAT gt [Dpteally |sclsied]

a1 oL
brod el ol 2 ol ol
Uit [
[ oLenx @ w Az [ Madiex 4[5 =] b SIMAr Laboratories Gorp.

Fig 3.6- Adding Modules Window
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Special Modules

The user will notice that some Modules require extra configuration and a special dialog box will
automatically be launched as soon as the Module is selected. Some are Analog Input (DF44),
Analog Output (DF46), Temperature input (DF45), Foundation Fieldbus Scanner (FB700) and soon
will include DeviceNet and Profibus modules.

For example, the Temperature Module (DF45) will launch a configuration dialog box where the user

can set how the inputs are going to work.

& Edit Temperature Module: DF45G1MRBI0T3 1]
l:haE"EIIChannel ‘ITChannel ZIChanneI SIChanneI 4TChanneI 5]Channel BTChanneI 7
— Input Connection — Type — Unit
= RTD & 2wires * CulDGE T
. TIC 0 3wires C Mi120DIN C°F
i ¢ Differential " PEOIEC K
" Ohm ¢ PHO0IEC 'R
" PO0IEC
r~ Burhout——
Saturation @ e Range
 Low £ PrIo0JIs From : -20 T
£+ High To: 250
— Damping—
0-32¢ Lowl 200 °C
| 0z High 250 °C

QK | Cancel |

Fig 3.7- DF45 Temperature I1/0O Module Configuration on LOGICVIEW
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Configuration and Hardware Consistency
It is extremely important that the rack number and the position of each module in the configuration
match the actual hardware assembly. Many of the modules on a DF65 system are not intelligent and
the CPU cannot know if they are misplaced or non existent.

More elaborate modules, like the DF45, will cause warning messages from the FB700, if the actual
positioning does not match the software configuration.

It is strongly recommended that you printout the hardware configuration and use it to check the
actual installation.

It is necessary to go to menu File/Print and select options as indicated in the next figure then click
the OK button for an initial printout of your project.

[~ Awalable Modules Eririt
[~ Fieldbus Interface Blocks
[~ Awailable Function Blocks Freyiet

[ Information Page
I~ Hardware Configuration Page
[~ Global Yariables

Setup

x|
i
| e
[ sow |

% Groug Ol
{7 Detailed By Fairt

[ Global Virtual (aus.] | & Group Oy
{ Detailed By Pt

[~ Used Functions Blockz) with Parameters

[~ Defined User-Funchion(z]

[~ Metwork Execution Order

[~ Metworks [Ladder Logic] [ Inelude Hate

= Al Networks [t Preferefice . |

cron B 0% Ta 2D

[~ Modbus Warable Addiesses
[~ Croszs Reference List

Fig 3.8- The Print Settings Window
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Editing the 1/O Modules

Modules can be Deleted, Replaced (deleted and placed) or simply moved to any other slot in the
DF65 system even to the slot of a Remote I/O.

It is necessary to highlight the Module to be edited. Click the column to the left of the row where the

Module is located.
Note: some icons on the tool bar are now enabled for use.

R Logic Whew - Lintitled - [Module Page]
Pl [@ Corfiguration ot _ el

DFuae OFNRE - ®@7T8B& @ WEFINNES 4 @

Wan

Flaideang Conbguistion b Hn

Rack | St | [ Daterplin Lotomard ] a
8 | © iomo Poraste Sy Moche S0 JRVAL 1 SWTAC (5054, 209D B0 | 3
[] 1 DFEEATET CPU by VLT SO b EDPROAN - | g Conbilies

-] 'y ora 1 Gog of B KR Sratohe inpui
2 Dwongee ol B ENDL g [Thpie_ally | i |

EEEE- RN

=
Al L5
Bt b by \| h
LT, B I S i M F i B 1 B S
IR
™ U 10 Modln ID B | | w | u | [ |
G W RSID e Wl eablund [0 =] » smar Lasbsrstories Carp.

Fig 3.9- Editing 1/0O Modules Window

o

To delete a Module

+

-

To move a Module

E To characterize a Module

Special I/O Modules

Many of the DF65 I/O modules can be specially configured to be adapted to application
requirements. These types of modules give the user an extra degree of flexibility. Typically modules
that are related to analog signals, special sensors and those that acquire/send signals using popular
protocols such as Modbus, DeviceNet, Profibus and Foundation Fieldbus have a dedicated level of
configuration.

Configuring the DF44 Module

This module provides 8 analog continuous signals of current or voltage. The inputs are isolated from
IMB. All DF44 inputs are differential and isolated (minimum 10mQ) making the easy and more
reliable installation with regard to grounding subjects.

The inputs are independently configured for read:
-10V, 5V, 0to 5 Vdc or 1-5 V, with internal shunt resistor on posicion V.
- 20 mA, 0-20 mA, 4-20 mA, with internal shunt resistor on posicion I.

As soon as the DF44 is added to an empty slot the following dialog box appears. Each channel must
be independently configured. The CPU will receive the input signal already converted in a
percentage on the input range selected.
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This number comes in the range from 0 to 10,000. This number has the meaning of percentage with
an imaginary fixed point to separate the last 2 decimal digits. For example 5000 represents 50.00 %
while 10000 represents 100.00 % of the inputs selected range. Another example is when the input
shows as 5460 it is actually indicating 54.60 % of the selected input range.

. Edit Analog Input Module: DF44G1INR4I010 5[
TtoB%  Ote&Y  Otol0Y -10tol10Y ok
Channel 0 o . . . Cancel
Channel 1 o . . .
Charingl 2 o . . .
Charinel 3 = & () ()
Channel 4 « . . .
Channel 5 « - . .
Channel & « - . .
Channel 7 « - . .

Fig 3.10- Setting the DF44 Inputs on LOGICVIEW
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Configuring the DF45 Temperature Module

Each individual input in the DF45 has a particular configuration.

When the dialog box for the module configuration opens we can set the type of measurement, wiring
connectivity, sensor type, engineering units to work and range that will be converted in percentage.
The DF45 module provides both a value (integer) and a status (boolean). The status indicates that
there is a sensor burnout, high or low as selected in the configuration. This status may be used to
alert the operator and also be used for failure to make a decision in the interlock logic.

Two groups will be associated to this module:

- DF45G1B8Irrm.c, a group with 8 boolean points where each one represents the “burnout state” to
the individual inputs.

- DF45G2NRS8Irrm.c, a group with 8 integer points representing the percentage of each individual
input signal.

& Edit Temperature Module: DF45GTNREI013
l::haH"'EI],Ehanmal 1IChanne| 2Tl:hanne| 3T|:hannel 4TChanne| ETl:hannel ETEhannel 7

— Input Connection — Tupe — nit

* RTD i 2wires & CullGE « °C

" TC 0 3wfies  MNi120DIN  °F

i = Differertial " PHSOIEC K

" Ohm " PHODIEC R

" P00 IEC

— Burmout——

Saturation ' RIS ~Range

" Low " PO00JIS From : -20 C

* High To: 250 C
—Darmping——

0-323 Lo I 200 °C

I 0 s Highl 280 °C

Ok | Cancel |

Fig 3.11- Setting the DF45 Inputs on LOGICVIEW
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Configuring the DF46 Module

This is an analog output module with 4 current outputs and 4 voltage outputs representing the same
signals. The module outputs 4 distinct signals in current and voltage mode at the same time.

Current signals are more immune to noise and other interference then is recommended for long
distance and industrial environments. While voltage signals are for connectivity with devices in close
proximity such as controllers, indicators, paper registers and recorders.

Note in the configuration dialog box that current and voltage ranges are connected. When one is
configured the other is automatically determined.

For voltage ranges, the module hardware comes with an internal DIP Switch already configured for
the 5V range (row one in the dialog box) and it is up to the user to change the DIP Switch position to
work on the 10V range.

i, Edit Analog Output Module: DF46G1INRZ001 1 ﬂ
Yaltage Output OF.
Dip-Switch CIf 1ta 5y O 5 B4 to 5 Y e
poage e awtv | Dwi0v | 0t T0v

Current Clutput 4 to 20 md, 0 ko 20 0 bo 20

| Channel 0 i+ - - |

| Channel 1 i+ - i |

| Channel 2 i+ - - |

| Channel 3 i+ - - |

Fig 3.12- Setting the DF46 Inputs On LOGICVIEW
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Configuring the FB700 Module

Since the beginning, Smar has been the leader in Foundation Fieldbus (FF) technology and the
DF65 was the first logic controller type of device to support a module that can be completely
integrated in a Foundation Fieldbus network.

The FB700 module is a standard FF device that can be integrated into a control strategy throughout
a relationship with other function blocks located inside other devices in the network.

Smar has developed a couple blocks on the FB700 allowing data transactions between the Logic
Ladder network and FF devices. These function blocks act as links between two worlds. For discrete
signal interface we use the CIDD or CODD while for analog signal interface we use the CIAD or
COAD blocks.

Block Diagram Description ‘ Quantity ‘ Memory
ALARM - The input signal will be examined and an
appropriate output will be set in order to reflect its 8 0
condition.
16 Bits in the
O Comm. Input Digital Data - 8 Digital signals from the Digital /O
:| CIDD input will be available for the PLC. b | FrealsData
. its + 8 status
bits).
Take the
place of 16
_E Comm. Input Analog Data - 8 Analog Signals from the 2 S-A:;?% 8
i | CIAD input will be available for the PLC. olgnais +
Ol Bits in digital
I/O area
(status)
16 Bits in the
] Comm. Output Digital Data - 8 Digital signals from the 3 a?elglzgl Iljlgta
COoDD i |PLC can be sent to the network. bits + 8 status
= bits)
Take the
place of 16
[ ] Comm. Output Analog Data - 8 Analog signals from 2 S-A:;?% 8
CO4AD i |the PLC can be sent to the network. olgnals +
. Bits in digital
I/O area
(status)

For the FB700 module makes sure to enter the same physical device tag, (e.g. MIO-123 etc.) for the
module as you have entered in the Syscon software.

Syscon is a dedicated tool to configure, download, troubleshoot and monitor a Foundation Fieldbus
network. It is where the FF control strategy is set connecting function blocks from different devices.
From the SYSCON each FB700 is seen as a regular FF device and consequently the user has to
associate the unique “Device Tag” to it. The Syscon is also where the user defines the number of
each 1/O function block (MDO, MAO, MDI, MAI) necessary to interact with the FB700.

The table below shows the direct relationship between function blocks seen in the Syscon and how
they are represented on the LOGICVIEW.

LOGICVIEW | SYSCON | Remark

CIDD MDO Fieldbus to Ladder Function Block, Discrete Type
CIAD MAO Fieldbus to Ladder Function Block, Analogue Type
CODD MDI Ladder to Fieldbus Function Block, Discrete Type
COAD MAI Ladder to Fieldbus Function Block, Analogue Type

The following dialog box, in the LOGICVIEW, must be filled in to be compatible with the Syscon.
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First the “Device Tag” in both Syscon and LOGICVIEW must match/ must be the same and this
must also happen with the amount of each type of I/O function blocks (CIDD, CIAD, CODD, COAD).

Edit FB-700 Module |

Device Tag IFB_T.&G

Al blocks
Defaut Label sger Label | R I/0 [ Rack | Slot Description =
CIDDGIE8INZ | FE_MDO 1] 1 2 |1 Growp of 8 Digital Inputs
ClADGTFEI0 2 FB_maA0 1 2 |1 Group of 8 Analog Inputs
CODDGIBBO0IZ| FE_MDI 1 2 |1 Group of 8 Digital Outputs
b |COADGIFEOMIZ| FB_Mal 1 2 |1 Group of 8 Analog Dutputs

N w

o o]

—Show in the table
{/CIDD ¢ ClaD ¢ CODD ¢ COAD & ALL Add [NElete Closs

Fig 3.13- Setting Fieldbus Variables on LOGICVIEW

Any configuration mismatch between LOGICVIEW and SYSCON will cause the "SAVING" LED to
blink, it is located in front of the FB700 panel.

A Typical Foundation Fieldbus Application

Ethernet |

Foundation FB

® % |®

" £ & © & = &

Fig 3.14- A Typical Fieldbus Foundation Architecture Using DF65 and FB700

In this example the DF65 and the DFI share the Ethernet line (hub/switch are not shown). A
Foundation Fieldbus configuration can be sent to any of the Fieldbus networks from the PC. A
configuration from the PC will pass through the DFI and reach all field devices including the FB700.

How to calculate the memory used for each Fieldbus Channel
Consider the Fieldbus module blocks connected and continue adding the necessary space per
block. This information can be obtained from the last column of the Fieldbus blocks table.
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The Balance Sheet
At the bottom of the “Hardware Page” there is a button with “Balance” written on it.

IR
u| |||y

Fig 3.15- The Balance Function

Click this button; the LOGICVIEW will present a complete balance sheet with a list of modules,
racks, flat cables, terminals and an estimated current consumption. See example below.

§
H
H
[
i

INHEE

g
1 Oy o & WO el T Rl
iggear Temkls Lol of Tadin
Pk w4 ylots
Tamssgor dr DFES

Fig 3.16- A Report Generated with the Balance Sheet Feature
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Fig 3.17- A Report Generated with the Balance Sheet Feature

This information can be printed or exported in many different formats for customization.

To export click on and select the format and destination file.

Lotus 1-2-3 [wK3)
Lotus 1-2-3 [w/K5)

Rerard stule fenlimng of waliies)

Fig 3.18- Exporting Modbus Variables

ID and the Modules

This extra circuit allows the CPU to identify modules, through LOGICVIEW, that have not been
configured in the Hardware Page of the LOGICVIEW. During control the CPU checks for the
existence of these modules.

Through the status block the user must keep updating and running the modules defined on the
hardware page. To check the user must add the racks —on the hardware page of the LOGICVIEW,
select I/0 Module ID and click on the button at the lower left of the screen Check Module ID. In this
way, LOGICVIEW informs to the user which modules are plugged and their respective racks”.
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™
| b

Check Module 1D |

V¥ Lse |10 Module 1T

|| GLOTX ® Ax ® RS232 | | o

Fig 3.19- The Module ID Feature: The Check Box enables this feature

Consider that old modules (having no ID circuit) are added in the system with new modules (that
support ID Circuit). If the user clicks on the Check Module ID button, this will cause false
indications in the MODULE ID feature. This feature has no reliability in this case. For example,
suppose we have a DF46 module (Circuit ID) and an old module in the same rack we will find
perturbations in the system.

A note about the copy, paste, and move tools

Copy and paste
These standard editing tools are available in the LOGICVIEW. They help the user to edit the control
strategy, ladder diagrams and other functions.

Within a control strategy that requires several loops the user can use these tools to save time.

In the diagram below there’s a ladder configuration. If it is required to repeat this block in another
part of this logic network, these tools can be used.

Left click the mouse on the target area within the ladder logic and select the whole area.
LOGICVIEW generates a rectangle surrounding the target area.
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Fig 3.20- A Ladder Configuration Being Cut&Paste

Through the menu Edit>Copy we copy this selected region. After, it is necessary to go to the
desired region within the ladder control strategy and using the Paste (Edit->Paste) tool. This might
also be done through the ctrl C and ctrl V shortcut keys.

However during the Copy and Paste process links and labels are lost. LOGICVIEW copies only the
drawing. The user should add the new links (LOGICVIEW does not duplicate links and labels).

Move
If the user tries to insert a function block where there is no space, the LOGICVIEW will automatically
enable the Move tool so the user must select another region to insert the element to be moved.

It is also possible to use the Move tool (menu Edit->Move) to move cells inside a ladder logic
network. In this case LOGICVIEW will keep links and labels because they have not been duplicated.

Every operation in the network can be undone through the undo button.
File Edit Configuration Tools MWindows Help |
DeEdS DEBE ¢

I 1 [ a [

Fig 3.21- The Undo Button/Feature

In LOGICVIEW it is possible to undo the last 20 actions. This is done through the Undo feature. The
user can set the number of Undo actions in the menu Tools->Preferences. The number of
operations that can be undone range from 0 to 20. The default value is 20 operations.
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Memory Allocation

% Preferences x|

Diagram  Misc |D:|I|:|r I M.Addll Directar_l,ll

—Undo Levels

Murnber OF Undo Levels

— Configuration

7 Show UMDO ‘warning Meszage Box when leaving the
Ladder page

— Online
Hetwork Maonitaring Period:
[0 - 5 Seconds)

k.

Cancel

I

Fig 3.22- The Preferences Window

The Undo feature only works in the Network page. The user can undo operations made in this
window according to the number of operations set. So, the user can revert operations like the
following ones:

- Inserting an element (coils, relays, function blocks, etc.)
- Deleting elements

- Undo a move operation

- Undo a copy and paste operation

- Undo a replace operation

If the user leaves the network page all data available for undo operations will be lost. The following
message will appear to the user:

Logic¥iew - Undo Warning

wWarning
Leaving Metwork Page Will Lose Undo Capability

Leawve Anyaay?
Mo |

LOGICVIEW automatically generates a default tag for every I/O point and automatically allocates
each module in memory.

The tag default label is based on the module type, local or remote, rack number and slot position. It
means the default tag labels are based on the physical location of the 1/O point.

The user can also set tags for every point according to his criteria. This is done through the global
tables.

The default tag is constructed as indicated by the key below:

mmmmcgdntxrs.c
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Adding Modules

Code Function

Some Typical Values

mlylulyM Module mnemonic 001, 101, 303, 401, CIDD, CIAD, ...
© Class G (for regular 1/O), S (for status), ...
[o} Class number 1,2, ...
d Data type B (for Bit), | (for Integer), R (for Real), ...
n Number of points per group 1,4,8, ...
t Type of signal | (for Input), O (for Output)
X Local or remote location 0 (for Local), 1 to 6 (for Remote)
r Rack identification number 0to 14
S Slot identification number 0to3
© Channel number Oto7

To add new modules go to an empty cell in the column Modules and click on it. A drop down arrow
will appear at the right of the cell. Now click the drop down arrow and select the module clicking on

it.

As soon as the module is selected it will be added to the corresponding empty slot and the
LOGICVIEW will automatically allocate memory for the 1/O points. The user will no longer need to

manage memory allocation.

Adding a new Rack

Click on an empty rack button icon to extend the backplane with more free slots. In the figure below
only rack 0 is used, the user can click on any other available rack.

Bn| &

0 (4} 1

W R WS

iy | W

g g

2 3 4 5 & 7
10 11 12 13 14 Balance

Fig 3.23- Adding a New Rack on LOGICVIEW

When the next dialog box opens the user can indicate if the left slot (slot 0) needs a power supply,
then a flat cable is used to connect this rack to the next rack. If this is the last rack of your back
plane, select the Terminator instead.

M InUse % Slots
I
[~ Power Supply
e
[hat O anly)

™ | Bedundant Bawen Suppl

— Cahkle
" Short Cable
[ 2.5 inches |
" Long Cable

Ok Cancel

Fig 3.24- Enabling a Rack
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Remote I/O subsystem

Global Table

Remote 1/0 allows distributing racks with I/O modules at various locations in the field and
connecting them to the DF65 via a high-speed industrial RS-485 Remote 1/0O network. Distributing
the Racks will save in wiring and installation costs and remote signals can still be part of the same
configuration.

If the DF65 model used is capable of working as a remote-I/O master, you can include remote-I/O
interfaces to expand 1/0 modules on remotely located racks. A DF65 system can use up to 6 remote
1/0O subsystems.

e

To add remote 1/O subsystems go to menu: Tools/Add-Delete Remote Interface or click on “™_ on
the toolbar.

Add/Delete I/0 Remote Interfac
Click the Remote Interface to Add/Delste

Fig 3.25- Enable Remote 1/0O Window

In the figure above select the subsystem by clicking on the remote 1/0O number(s) desired. Within the
remote-1/O subsystem racks and modules can be configured exactly as the local I/O described for
the Main system. New tabs, which are related to the remote 1/O subsystems, will appear on the
“Hardware Page”

In the global I/O table you can configure a user-friendly symbolic identifier (user tag) for each 1/0
group or individual point (channel). This table is also used to set the safe values for the output

modules.
®

To start the Global Table go to the menu: Configuration/Global Table or click on
Click on “Detail Points” to visualize the Global Table.

Channel user tags in particular, but also the description and the wire color (or alternatively the
wire/terminal numbers) are extremely helpful when you configure the control strategy and they
simplify your work. The more work done here, the less it will be done later in other parts. Most of all,
it makes it easier for somebody else to understand the configuration in the future.

LEDOB_wv8: Global Table

todule Group T able
User TG | TAG | F1/0 [Rack] slat | Giroup D escription -
DIG_IM DF20G1B8I002 0 i 2 | Group of 8 On/0IF Switches [nputs
DIG_OUT!  |DFZ7G1B40003 | 0 | 0 | 3 | Group 172 of 4 MO Relay Dutputs [Double Level of Isol. |
DIG_OUTZ |DFZ7G2B40003 | 0 | 0 | 3 | Group 242 of 4 NC Relay Outputs [Double Level of lsol:

A

i, | Fil | | oK |

Channel Table

Chn Tag | Usger Tag | Channel Description Wire Color |
0 DF20G1BEIO0Z.0 DIG_IN.0 | control start Switch key 0
1 DF20G1B8I002.1 DIG_IM.1 | kep 1 Switch key 1
2 DF20G1B8I002 2 DIG_IM.2 | kep 2 Switch key 2
B DF20G1B8I002.3 DIG_IM.3 | key 3 Switch kep 3
4 DF20G1BS8I002. 4 DIG_IMN.4 | key 4 Switch key 4
i3 DF20G1B8I002.5 DIG_IM.5 | key 5 Switch key 5
5 DF20G1B8I002.6 DIG_IM.E |key B Switch key £
7 DF20G1B8I0027 DIG_IM.7 key 7 Switch key 7

-
-

Fig 3.26- The LOGICVIEW Global Table Window
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The module group user label is also very helpful when locating the tags for the elements. It is
therefore recommended that you enter these as well. It is recommended that the names are
consistent and include loop tag and parameter names. For example, for the analogue 1/0 you can
give a name in the format loop_tag.PV.

Fail/Safe Outputs

In the global 1/O table you can also configure fail-safe value, i.e. the output in case of failure or at the
downloading of a configuration to the DF65.

The user can type the fail/safe values in the grid displayed (see picture below) at the “Safe Value”
column. The user can resize the fields (User Tag, Safe Value, etc.) if the text or values do not fit the
field.

Note

Only Digital and Analog Output Modules support this feature. The Safe Values for the Digital
Output Module are expressed in “0” and “1”, while the Safe Values for the Analog Output
Module are displayed in percentage.

LEDOB_w8: Glohal Table

todule Group T able
User TAG | TAG | R 170 |Rack| Sat | Group Description -
DIG_IM DF20G1B3I002 0 I} 2 | Group of 8 On/Off Switches Inputs
(0IG_0UT1  |DFZFGIE40002 | 0 | O | 3 |Group1/2 of 4 MO Relay Outputs [Double Level of lsal.
DIG OUTZ |DF27G2E40002 | 0O | 0O | 3 | Group 242 of 4 NC Relay Outputs [Double Level of lsol:

o1 of]

Detail Paints | Clear | Fill ‘ | oK |

Channel Table

Chr | Tag | Ilzer Tag | Channel Description S ate Yalue | Wire Cg

1] DF27G1E40003.0 DIG_OUT1.D | ledd | 1] | blue

1 DF27G1E40003.1 DIG_OUTT1A | led] [ 1 | green

2 DF27G1E40003.2 DIG_OUT1.Z | led2 1] | wuhite

3 DF27G1E40003.3 DIG_OUT1.E | led3 1 | black

4 DF27G2B40003.4 DIG_OUTZ24 | ledd 1] | purple

4] DF27G2B40003.5 DIG_OUT2S | ledS 1 | red

B DF27G2B40003.6 DIG_OUT2E | ledG 1] | browen

7 DF27G2B40003.7 DIG_OUTZ27 | led? 1 vellow

FY
-

Fig 3.27- The Fail/Safe Outputs

Configuring Virtual Modules (Discrete Memory Locations)

Often your logic strategy requires storage of temporary variables that you may use later in one or
more places in the ladder logic set of networks.

You may also need variables that have no physical I/O, but need access via Modbus for display and
operation from the workstation. Virtual modules are used to create such points. An example of this is
the auto/manual mode control of a PID block.

Use menu: Configuration/Virtual Module Page or click on E to insert and configure as many
virtual modules as required.

Each virtual module gives 8 discrete memory locations that is the same of saying that extra 8
auxiliary boolean variables were created. Add/create as many virtual modules as required but
remember that 2000 points is the limit for the total number of discrete supported by one DF65E.
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It is recommended that you separate different group of Virtual Variables for different parts of the
plant strategy. This simple rule can make for a late track of the strategy and logic debugging.

Another set of virtual modules may also be reserved for miscellaneous application as unused ENO
outputs of function blocks and a false constant for unused inputs of the function blocks is also
useful.

t-"l.r?_'-"i'rrh LLDOE_ w0 - [Firtual Radule Mage]
Pl [ Configurstion. ook e

D& ONTE - §GEHA @ [ IMNEBR d %

Dhemagr Vil Hixbie Pixge

B |  Tee W 4G | [ Commert | 0|
L] 1 | 1 | VMR |VMIRGTTIIN | Virkud Mochie of 1 gy v § et farty | ey fengn ry chplal v |
L 1 1 L nl ] WRIREA T ehrtead bockide of 1 g vl I ciscrsts poarts sy rervga g chighal v
=
ikl o|_
GL@TY @ e ST [ifre 47 =] ¥ SMAr Laboratories Corp,

Fig 3.28- Configuring the Virtual Variables

To make it easier to find a specific memory point, it is recommended to configure “user label” for
every point in a virtual module.

User Tags and Description for Virtual Points
User tags may also be configured for the virtual points in the memory.

Go to menu: Configuration/Virtual Global Table or click on @ .

It is recommended that naming is consistent, e.g. using loop tag and a parameter name. E.g.
loop_tag*.MODE for all points used to control the auto/manual mode of PID blocks.
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LEDOB_v8: Virtual Global Table

YWirtual Module Group T able

Uger TAG | TAG | Group Description |L
TEMF | W¥M1BG1T1I ||
TEST WM1BG1T1IZ

-
Bietai Points Cear | Rl | ok |
Channel Tabls

Chi Tag | User Tag J Channel D ezcription
0 WMIBG1T112.0 TEST.O

VMI1BGIT112.1 TEST.1
2 |WMIBG1T112.2 TEST.2
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Fig 3.29- Setting User Tags

To make it easier to find a specific group of memory points, it is recommended that the user label be

configured for the virtual module group.

LEDOB_v8: Virtual Global Tahle

Wirtual Module Group T able
User TAG TAG | Group D escription | =
TEMP | WMIBG1T1N Il |
JMEZ) | YMIBGITTI2
MISC VM1BG1T1I3
<] | ﬁ
Dietail Points | Ces | Al | ok |
Channel Table
Tag I Uszer Tag | Channel Description |
Wh1BG1T113.0 MAOUSADO Entrada EMO o utilizada por fung3o.
WMI1BGTT1131 FaLs0 | Ertradd
WMI1BG1T113.2
Wh1BG1T113.3
Wh1BG1T113.4
WMI1BGIT1125
YMI1BG1T1136
Wh1BG1T113.7
L4 »

Fig 3.30- Setting User Tags

Only a single UNUSED point is required for all unused ENO points in the CPU. It can serve all
function blocks necessary. It is used for the ENO output of all function blocks not used to link to
other function blocks. This will ensure that there are no given disturbing error messages when the
configuration is validated. There will be in most configurations unused inputs that have to be
associated with some point in order to avoid error messages. For this purpose it is also a good idea
to create a point as an unused input, e.g. called FALSE.
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Configuring the control strategy

After the hardware is defined and the control strategy is ready the user can begin to assemble the
operating logic for the application connecting a set of Logic Ladder Networks to accommodate
functionality of the plant application.

It is strongly recommended to follow the basic steps explained before in order to continue to the
logic network preparation. User might go back at anytime to make changes for optimization or to
expand the application itself. This implies in number and type of modules as well as the logic of the
control strategy that can be edited.

To enter the control strategy (also called “Network Page”) go to menu: Configuration/Network Page

or click on the icon E .

Ladder Diagrams (Ladder Networks)
Control strategy may be divided into several ladder diagrams (ladder networks). Don't confuse the
ladder networks with the Modbus communication network.

The DF65 follows the IEC-61131-3 standard for the ladder language and it supports logic ladder
elements. It also supports a powerful set of function blocks, from simple ones to more the
sophisticated ones.

The DF65 logic networks can accomplish a wide range of applications. It is very easy to write these
logic networks.

The DF65 is described as a Hybrid Universal Controller. Due to the vast number of function blocks
that can be mixed in the same diagram with discrete type of elements to cover each application not
only oriented for discrete control but also for the more complex applications in process control.

Ladder flow and blocks can be linked together. The user can use as many ladder networks as is
necessary in the project if there is enough memory (the demo version of LOGICVIEW is limited to
only two networks).

For example, the user may want to have one network for each control loop in the system so it is
easy to find all the blocks and logic associated with that one loop, i.e. similar to the ISA S88.01
"control module" concept. For sequence and batch control, one network can be configured for each
step, and one main network to control the transition between the steps.

The Logic Network

Each network is a matrix of 15 rows by 16 columns totaling 240 available cells. These cells are used
for entering logic ladder elements and function blocks. A “Power Rail” for ladder is at the left of the
matrix and a power flow will always go from left to right, consequently “coils” tend to go to the right
following a logic that includes “relays” and function blocks.

It is also possible to create a one-time-use boolean function to be added later while editing in any
logic network. This is basically a customized function block where the user determines the number
of outputs and all of the boolean equations to be internally solved.

The Complete Cycle of the DF65

Sometimes it is important to know exactly how the execution sequence used by the CPU of a DF65
system is to solve the Ladder Logic.

Everything begins when the CPU processor reads the inputs coming from all kinds of /O modules
(local or remote). In the next step the CPU verifies the execution order in the list of Logic Network
included in the configuration and begins to execute one by one. When the last Logic Network is
finished the CPU processor sends the results to the output modules (local and remotes). Following it
also responds to any communication request pending.

Synchronized Ladder Logic Execution and Communication

The local and remote modules work in synchronization. It is important to note that the CPU can
receive a communication request any time but it will only reply after all Logic Networks are
completely solved. In this way you will never read an intermediate result during the execution of the
Logic Networks.
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Execution Sequence of a Logic Network

For many applications, the specific order for each individual cell in the logic could make the
difference .The CPU processor begins with the cell in the first row and column, Cell (1,1) of the
matrix. It continues to the end of the first column, before it moves to the first element of the second
column and proceeds this way until all cells in a specific network are read. It will then proceed to the
next logic network until the last one in the execution list.

Logic Network Editing Preferences
To make it easier the user can display the rulers (row and column grid numbering) by selecting
Tools followed by Preferences and the item Ruler/Note.

% Preferences x|

|Mi$u: | Calor | M..-’-‘-.ddrl Direu:h:ury'

— Metwork. Preference

[+ Default Tag v User TAG
[~ Description [ wire

v Ruler/Mate [ &uto Scralling
Lo Fort Prewview:

I1 L = rial, Size: &
Fant |

Ok Cancel

Fig 3.31- The LOGICVIEW Preferences Window

Managing Multiple Logic Networks

To make quick reference easy, each diagram (ladder network) can be named and described.
Additionally the execution order can be configured. It is also possible to disable the execution of one
or more Logic Networks.

To access the Network Manager go to Menu: Edit/Network Management or click on F== .

A listing of all Logic Networks (ladder diagrams) will appear in a dialog box.

Metwork Management (6 Logic Networks)

I etvwark, = |

Met Label Enabled Dezcription -
B [METD TES L
MET1 TES
METZ TES -~
MET3 YES
NET4 YES -
METS YES

KIEN

a1 of]

Cancel | Apply

Fig 3.32- The Network Management Window
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As in the list above, it is recommended that each ladder diagram network be named and given a
description.

Moving from one Logic Network to the other

Select the ladder network that you want to work with by clicking on the back and forth arrows at the
bottom of the screen, or select directly by name from the drop down list that appears when you click
on drop down arrow in white box between the arrows.

1|1 -1 »

Inserting Ladder Diagram Elements

There is a specific tool bar to insert/delete ladder elements. It is available on the right side of the
LOGICVIEW interface. The user can create and edit ladder network programs via the “Elements”
tab.
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Fig 3.33- Inserting Contacts and Coils

Select contacts and coils from the “Elements” tab. Horizontal and vertical lines may also be
selected.

To add a ladder element to the network, just select the element such as coil, relay, horizontal or
vertical lines in the “Elements” tab on the right side. Click the element to add and place it to the
desired area in the network. LOGICVIEW will automatically insert this element.

LOGICVIEW has a check-as-you-go feature that prevents the user from inserting elements that are
not applicable to a particular cell. In this case an “unfit” message will appear. Many times restrictions
can be overcome by inserting horizontal or vertical lines in the adjacent cells.

Once you place a logic element you can associate it to a point referred by its default or user tag.
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Fig 3.34- LOGICVIEW Default Tags
After inserting an element, it is required to be associated with a user TAG.

This is done by using the TAG tab utility located on the right of the LOGICVIEW interface. See the
picture at the left side of this page.

In this tool bar, there is a drop down list where the user should choose the type of the element or
link.

The type of the element or link may be:
- Relays

- Cails

- Analog Input Link

- Analog Output Link

- Byte Input Link

- Byte Output Link

If the user selects Relay then LogicView will show two options: /O groups and Virtual Groups.
|F|e|a_l,l ;l

f* /0 Groups
£ Wirtual Groups

|40 Groups
- I i

Fig 3.35- I/O Groups and Virtual Modules
If the user selects Coils then LOGICVIEW will show two options: Output Groups and Virtual Groups.
| ol |
% Dutput Groups

 Wirtual Groups
| I/0 Groups I

Fig 3.36- Output Groups and Virtual Groups
Relays and coils may be also associated with digital modules inputs or outputs.

Next, to give a TAG to the element, select the target element and LOGICVIEW will automatically
show the available virtual modules, 1/0 modules (input/outputs). This is all done in the TAG tab.

After selecting a virtual point, input or output by clicking on it, place it to the element which will be
assigned with the TAG. All this TAG attribution is done through a simple click (drag) and drop
operation.

Note: Do not forget to select the element type in the drop down list. If the selection is “coil” and the
element that will be assigned with the tag is a relay, LOGICVIEW will prompt an error message .
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Fig 3.37- Contacts and Coils and their Respective User Tags

Note that contacts (inputs) also can be associated to outputs (coils) creating interlocking logic often
used to hold/latch a state. See the MOTOR1 point as both output coil (at R1C3) and input contact
(at R2C1) in the above diagram indicating that they have been “linked”.

The user can also delete an assigned TAG. There is a ‘Del” command button at the bottom of the
TAG tab:

TN N L

B0 WMIBGITII1E
70 WMIBGITI.7

Tag———
= DE|| &+ Default €

2

Fig 3.38- The Del Button

Click at this button and place the mouse over any TAG necessary to be deleted.
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Inserting Function Blocks

Click on the Elements tab and select “Fc” icon in the toolbar. Move the mouse on the Network.
mouse icon will change to “Fc” alike. Click on any cell where the user wants to insert a function
block. A “Function Block” form will pop out. Select the block type from the drop-down list. There are
restrictions where the block can be inserted. This is related to its size and the elements on its
neighborhood.

Function Block: PID

Function Block | Pararmeter

Function Block Cancel |
Function Usger TAG Comments

FID

BOOL ——m MD IO —— BOCL
BOOL ——rE OO ——————————— ANY_NUM
ANY_NUM ————————————— %)
ANY_NUM ————————FV[%]
ANV _NUM ———————————TE})

Fig 3.39- The PID Block: Selecting a Function Block

Function Block: PID

Function Block. | Parameter | ]S |

Function Block Cancel
Function zer TAG Comments
FID FIC-124
BOOL —m mp  mo—— BOOL
BOOL —— oUT[X)————————— ANY_NUM
AN _NUM ———————3k(x]
ANY_NUM ———————————{rv[x)
ANy _NUM ————————FR(x)

Fig 3.40-The PID Block: Creating an User Tag for the Function Block
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A tag must be assigned to the function block in the “User Tag” column. LOGICVIEW prevents tag
duplication. The user may need to go to the Parameter tab to complete the function block settings.

Each parameter has a default value and specific value range.

E]Functiun Block: PID E2

Function Block  Parameter | oK. |
FID Type Algorithm Tppe Action Type -~ Trangfer Type
Replace Default Pim's | & PLD & Parallel &' Reverse || @ Bumpless Cancel |
" FID |58 = Direct " Hard
= |.FD
Parameters
Parameter Deszcription Type | Yalue | Default| Min b &m
KF.PID1 Propartiohal Gain af PID [%] INT E 03 0 100
BIAS PID.1 | Biaz of PID (%] IMT 0 0 -100 100
AwLPID | Anti-Feset Windup Low Lim of PID (%] | INT 1] 0 -2 50
AU PIDT | Anti-Reset Windup Up Lim of PID [%) INT 100 100 50 102
TR.PID 1 Integral Time of PID [min £ repeti] REAL 10 10 0.01 1000
TD.FID Deriveative Term Const of PIOY [rein.] RE&L 1] 1] 1] 100
4 | i

Fig 3.41- The PID Function Block- Setting Parameters

After the block has been inserted, parameters can be edited by pointing to the block and right
clicking the mouse.

Note that at this time the data type for the inputs and outputs have not yet been determined, and are
therefore indicated as "ANY_NUM". LOGICVIEW automatically generates default tags for the inputs
and outputs.

For function blocks the enabled input (EN) must be true for the block to execute. This may be
achieved by connecting it to the left power rail. See the connection of the enabled input to the left
power rail (at R1C1).

To avoid warning messages when checking the configuration, all unused ENO outputs should be
connected. Therefore, a coil has been inserted (at R1C3). To associate the PID block output with
the common unused point, click on the ENO output and add a coil element in this output.

In order to give TAGs to the PID block inputs and outputs, select the desired function block input or
output. Check the TAG tab. If, for example, we click at a PID output the TAG tabs automatically
shows all available links for this input: other function blocks inputs or outputs, 1/0 modules inputs or
outputs.
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Fig 3.42- Setting Function Block Inputs and Outputs

Next, select a Function Block input or output link, an I/O Module Input or Input in the TAG tabs. To
give this TAG to the desired function block input or output, simply click the tag and place it to the
function block 1/0. Or highlight the function block 1/0O, double click the tag that is going to be linked.
LOGICVIEW will automatically assign the tag to that function block I/O.

Double click on the PV input to configure which I/O module and channel, or other function block, it
shall be associated to.

To configure PV to one of the physical current inputs, click on the PV input, make sure that “l/O
Group” button is selected and pick the desired module and terminal. If the user selects to display
user tag the tag configured for the point in the global 1/0 table will be indicated. If PV comes from
another function block select instead the “Function Block output”. Once one of the inputs or outputs
are selected the data type for all inputs and outputs of the block is set automatically. All inputs and
outputs must be of the same data type.

Deleting elements with the button delete

Click on these buttons to activate the delete function. Next place the mouse in this element and click

at the element to delete it.

To delete a region with ladder elements and click at the button below. Select a region and click at it
to delete.
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Function Blocks Links

There is a grid to display all the links connected to the output. When the user wants to cut the link,
the user only needs to highlight the link (row) in the displaying grid, then click on the “Cut” command
button to cut this link.
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Fig 3.43- Function Block Links

PID loop automatic/manual operation

For the automatic/manual mode switch a contact has been configured (at R2C1 in the above
example). For an automatic/manual mode switch to work, an associated virtual memory point is
required.

Memory location can be created and given a suitable user tag as described above. Then the
auto/manual contact has to be associated to this memory location.

Select the track feedback (TRF) input of the PID block in order to configure it. Then, in the TAG
tabs, select the virtual memory point that will be associated with this input.
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Fig 3.44- Automatic/Manual Operation/

Select “Virtual group” and choose the associated point. If the user tag for the point has been
configured in the virtual global table, the respective tag will be indicated in the list.

The Mode of the PID block can now be set from the operator workstation by writing a value to the
Modbus register that corresponds to the virtual point.

In the manual mode the output value cannot be written straight to the PID module output because
the physical output is not updated. Typically a sample and hold (SMPL) block is connected to the
PID output used as an auto/manual station and in manual mode the output is written to the SMPL
block output instead.

Click to the point in the diagram where the block is to be inserted. Then enter the block by clicking
on "Fc" in the toolbox and select the block type.

ot e
Furctan Fiesk Carncel
Furction | Uges Label [ Comments
SMIPYL FrilFs oty Wl S Lty
L e R e
L AN_ALIM
L | SR
L —ra
ANV _NUM B

Fig 3.45- Adding a SMPL Function Block

Configure the ladder elements for EN input and ENO output. The Up and Down inputs should have
Normally Open (NO) contacts, and the Pass input a Normally Closed (NC) inverting contact.

The Pass input shall be configured to the auto/manual point, i.e. the same point as the TRF input of
the PID block. The SMPL block is inverted by the NC contact.
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Follow the same procedure for the TRF input. The up and down inputs are likewise configured to the
previously defined FALSE virtual memory point. Configure the SMPL input from the PID output by
clicking on the SMPL input, select the "Function block Output”, and choosing the PID block output
from the list.
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Fig 3.46- Linking The SMPL Block To The PID Block

Once the PID output has been linked to the SMPL block the user can see the tag of the PID output
at the SMPL input confirming the link. Also note how the TRF input of the PID is the same as the
Pass input of the SMPL, but that it is inverted.

For the PID block the feedback input (function block) also has to be configured in order to ensure
bumpless transfer. The value must come from the output of the block that goes to the current output,
i.e. in most cases the SMPL output shall be connected to the FB input of the PID.

Click on the function block input and select “FB input’ in the TAGs tab and choose the
corresponding SMPL output from the list.
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Fig 3.47- Choosing Inputs

In the special case that any arithmetic is done on the PID output in other blocks after the PID (e.g.
feed-forward), the final output value must have a corresponding inverse function before it is
connected to the PID feedback input.

To make the configuration work easier the user can change the user tag of the SMPL block to
indicate the loop tag and that it is the output of the loop, e.g. loop_tag.OUT. The LOGICVIEW
ensures that there is no duplication of tags.
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Fig 3.48- PID and SMPL Blocks Ladder Diagram
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See the diagram above how the SMPL output goes to the PID feedback input. In the manual mode
the output value can now be written to the Modbus register corresponding to the output of the SMPL
block. Finally, the loop output must be associated with the physical I/O point. Click on the SMPL
output (OUT) to configure it to an output module (“I/O Group”).

PID loop set point operation
The PID block needs to have a set point (SP) value input to operate.

Therefore an integer constant block (ICT) has to be configured. Again it is a good idea to have a
consistent methodology for your ICT blocks. E.g. keep only one loop per ladder diagram (network)
and use one ICT block for the set point and alarm limits of that loop. Or, use a separate network to
contain all of the ICT blocks for the entire system, divided in a manner that one block handles set
points, another alarm limits etc.

Select the desired cell and click on the “Fc” icon in order to insert this block. Select the ICT block
and give it a tag. Make sure the EN input is true by connecting it to the left power rail using a
horizontal link.

Function Block: ICT

Function Black | Paramelell

Function Block, Cancel |

Function Uszer Label Carmments
ICT Fie-123 Setpoint and &lam Limits]
BOCL ——m 10T mof——— BOOL
anumf————————— T
ouTE————————— 7
anTs————— mT

Fig 3.49- Inserting an ICT Function Block

Each ICT block output can be given a different user tag to make them easier to refer to; this is done
by right clicking over the output and then typing in the desired name. Again, consistency makes it
easier to configure and understand the control strategy. E.g., all of the set point tags may be
constructed from the loop tag followed by loop_tag.SP.
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Fig 3.50- Setting the Set point Using an ICT Function Block

Click the set point input of the PID block in order to configure it. Then, click at the TAGs tab and
choose the ICT input.
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Fig 3.51- Connecting the ICT Outputs to the PID Block to Generate a Set point
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Select the “FB input” and choose the corresponding output from the ICT block. The set point of the
PID block can now be set from the operator workstation by writing a value to the Modbus register
that corresponds to the ICT block internal parameter. Note that the user cannot write directly to the
ICT block output.

Note in the above configuration that the PID block SP input (at R3C1) has the same tag as the ICT
block output (at R12C3), because they have been “linked”.

General Hints on the Network
Jumps can be done between subroutines based on conditions. All parameters in the DF65 are
global and can be used in any network.

Row and column for the cursor are displayed at the bottom of the window as r, c.

Row and column are also used by the automatic LOGICVIEW strategy checking them to indicate
any cell with an error or potential discrepancy. By clicking Tools and then Preferences the user can
select which information is to display in the ladder diagram while the user is building the control
strategy. The information for the element can also be edited on the ladder diagram screen by
clicking the right mouse button.

[

If the user needs more networks go to the menu: Edit/Add Network or click on

Printing Documentation

LOGICVIEW prints out all of the relevant documentation for the hardware and software
configuration, eliminating the need for separate documentation on third party tools. The
documentation has been generated automatically as it is configured. All of the user descriptions,
remarks and annotations that have been entered into the configuration, e.g. the global tables, are
saved in the file as part of the configuration, and is printed.

cn
2 Print

[~ Available tWodules Eitit:
[~ The Interface Blacks for the Fizldbus M odulz
[~ Awailable Function Blocks Preyiemw

™ Infarmation Page
™ Hardware Corfiquration Page
™ Global Yariables

=
[Pt
_sow |

Setup

L e e W
! Detalsd By Famt

™ Global Virtual [ & Grunnn

() [MEta e B E G

™ Used Functions Block(z] with PARAMETER s
™ Defined User-Function(s]

™ Metwarks Execution Order

™ Metwarks [Ladder Logic)

(& Al NEtworks [Et Breference, . |
e MR 1 WD

™ todbus Vanable Addresses
[T Cross Reference List

Fig 3.52- Printing Settings Window

Finding Things in the Networks

LOGICVIEW allows the user to find, search and/or replace tags, function blocks, user functions and
their links in the ladder network. Basically a project has several pages of ladder network. So this tool
is very helpful to the user.

Click on the Find tab and the following options are displayed in the toolbar at the right side of the
LOGICVIEW interface.
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Fig 3.53- LOGICVIEW Toolbar: Elements Main Tab
The tab 1/O in the option Find presents all the I/O modules inputs and outputs available. The user
can select any tag from the 1/O tab to find, search or replace it in the network. You can also select
(click on) any relay or coil associated with a tag, LOGICVIEW will automatically get the tag in the I/O
tab.
The user always has the option whether to do this in “This Network” or in “All Networks”.

The tab UF will display all user function names, etc. while the tab FB displays all available function
block names or their output links.

|
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Ui Dhalirasad Furschions:
Uses TalG
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Fig 3.54- LOGICVIEW Toolbar: UF Tab

Select (Click on) any element and click on the Find button. LOGICVIEW will automatically highlight
the element in the Ladder logic.
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Alternatively the user can also use the Search function. LOGICVIEW will pop out the following

window:
i, Listing Search Detail X
Search Criteria ||

I Categary II.-’U Groups j

Dizplay IALL 'I Records Per List

Tag

’75' Default i User |

* Used = Unuzed

Eeplace | Search | LCancel |

Fig 3.55- The LOGICVIEW Search Feature

The field “Search Criteria” allows the user to type a string to get the matched result. The search
criteria can also include a wildcard “*”, such as “aaa*”, “*aaa” or “*aaa*”, which represents to find
something beginning with “aaa”, ending with “aaa” or having “aaa”. For example, if the element to be
found is all DF20 inputs, the user can enter “DF20*” as the search criteria. Alternatively the user can
select a tag, etc. in the Tab Find and click on the search button.

The user must specify which category of the desired element is.

i, Listing Search Detail X

Search Criteria ITDN1 B

I Cateqary j

IJ_EI Groups
Display \dl'[_tual Groups
FE Link
ALL

* Used = Unuzed

Eeplace Search LCancel

Fig 3.56- Searching a Specific Element
The categories are:

- FB - LOGICVIEW will search for function block.

- I/0 Groups - LOGICVIEW will search for 1/O group inputs and outputs
- UF - LOGICVIEW will search for user functions

- FB link - LOGICVIEW will search for Function Block links.

- All - LOGICVIEW will search all the categories.
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Using the I/O Find Option

Select the desired I/O input or output and click on the Search button.

s I
wo | uUF | fB
TAG Uszer TAG m
DF20GIEBIONZ | DIG_IN ]
DF27G1E40003 DIG_OUT 3
DF27G2B40003 | DIG_OUT2 @
—
_'
I
[
L
& 10 Groups ¢ Vitual Groups
 DF20G1BSI00Z.0 Tag
" DF20G1BBIDO2T  |@ Defaut
" DFZOGIBEI00ZZ | |joer
 DF20G1B8I00Z.3
' DF20G1BSI002 4 Search |
" DF20G1BBI00Z5 Feplacs |
" DF20G1BBI00ZE =
 DF20G1B8I0027
" This Metwark Fnd R |
* Al Metworks Fird Mest |

Fig 3.57- The find 1/O Feature Tab

This will open the following window dialog:

i, Listing Search Detail

Search Criteria. [PF27G1B400032

In Category Il.-’D Groups j

Display IALL 'l Fecords Per List
Tag
& Default " User

+ Uzed " Unuzed

Heplace | Search | LCancel |

Fig 3.58-Searching an I/O Element

Next click on the Search button and LOGICVIEW will automatically displays all occurrences (with
their position information) of this input in a list at the bottom of the LOGICVIEW interface:
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Fig 3.59- Listing the Found I/O Elements

Click any record in the list. LOGICVIEW will automatically highlight the desired element in the
network.

If the user wants to replace the search result with a specific tag, “Replace” command button is able
to this. Note: Replace function is only for I/O tags replacement.

. Listing Search Detail |

Search Crteria [VMTBG1T1I1.1

In Category IIa"EI Groups j
Dizplay Iﬂ Records Per List
Tag
" Default = Uszer ‘

Feplaced By IDF2EIG'I Baiooz.0

Beplace

Search | LCancel |

Fig 3.60- Replacing an Element In the Ladder Logic

The user needs to select a tag in the 1/O tab of the “Find” tab as the replacement. LOGICVIEW will
automatically fill it in the “Replace By:” field in above window. The user can not type in this field to
avoid an invalid entry.

Type the desired criteria in the field Search Criteria like in the “Search” function. Click on the
Replace button. A replacement list will appear at the bottom of the LOGICVIEW interface as
following:
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Fig 3.61- Replacement List

Like the Search function, single click on any record in the list, LOGICVIEW will highlight the cell of
that element. Double click on any record in the list, DF65 will confirm whether to replace it or not:

Logic¥iew: Warning

Fig 3.62- Confirming the Replacement

Click on Yes to replace the tag. LOGICVIEW will also validate whether the replacement tag can be
assigned to the element after the user clicks on Yes.

The User Function Find Tab

The user can also find user function blocks. To do that, simply select the desired User Function in
the grid.

Click on the Find or Search button to get the desired UF in the network or a list of it at the bottom of
LOGICVIEW interface. Click at any record in the list. LOGICVIEW will automatically highlight the
desired UF in the network.

This option does not support the replace option.

The Function Blocks Find Tab

The user can find function blocks and function blocks links.

Simply select the desired Function Block in the grid. Next, click on the Find First button to get the
first occurrence of the desired function block or function block link in the network. The Find Next
button will get the next occurrence of the desired function block or function block link. The user can
also click on the Search button to get a list of it at the bottom of LOGICVIEW interface. Click at any
record in the list. LOGICVIEW will automatically highlight the desired FB or FB link in the network.

This option does not support the replace option.
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Fig 3.63- Function Blocks Find Tab

Adding Notes to the Ladder Logic Programming Lines
If the user checks the “Ruler/Note” option in the “Preferences” settings, LOGICVIEW will allow the
user to add a note to each Ladder programming line. This makes the ladder to be easier to read and
debug.
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Fig 3.64- Adding Notes to a Ladder Diagram

Click on the small note icon in the ruler that is located at the left of the LOGICVIEW interface as the
following picture.
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Fig 3.65- LOGICVIEW Notes: Each Ladder Programming Line Has Its Notes Window
LOGICVIEW will pop out a box where the user can add/modify note to each ladder programming
line. The box will be under the line. If it doesn’t fit under the line, it will be placed above the line. The

user can drag and drop the Note box to any place and also resize it and lock the note box position
by clicking on the Lock command button. It is a Lock/Unlock toggle command button.

W
—

So, the user can alternate through all notes of the current network just clicking at each note tool in
the left side of LOGICVIEW interface.

Configuration Memory Usage and Execution Time Estimation

In the configurator software LOGICVIEW Menu item: “Check Configuration” from “Configuration”
menu, will make an automatic analysis of the configuration and give as result the memory usage
and execution time estimation for this configuration.

After downloading this configuration to the CPU, the Online connection Dialog gives the exactly
execution time.

For manually estimate the memory usage, use the Hints on the next chapter.

CPU Memory
Memory ‘ Size
DF65 28 KB
DF65R 23 KB
DF65E 52 KB
DF65ER 44 KB
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Memory Usage: To calculate the user configuration memory usage (in bytes), use the following

formula:
Memory = Modules + Networks

Where:
Modules

All 1/O modules used in the configuration require a memory space, to save the 1/0 values and scan
tables. For each module used, determine the memory size required from the I/O MODULE table,

and add all results from this calculation.

Networks

The User Configuration, represented by the Ladder Logic Diagram, requires a memory space. To
calculate this value, use the NETWORK Table, and add the values for each elements, function

blocks, user function, used in the Ladder Logic (Network).

User Function

Require a space for itself, that contain the code to be executed and tables. For each User Function
used in the Network, determine the size from the USER FUNCTION table, and add all results from

this calculation.

Function Blocks
Also requires a memory space for it's parameters and outputs values.

For each Function Blocks used in the Network, determine the size from the FUNCTION BLOCKS

table, and add all results from this calculation.

I/O MODULES
Name | Description | Bytes
DF11 2 Groups of 8 24VDC Inputs (Optically Isolated) 9
DF12 2 Groups of 8 48VDC Inputs (Optically Isolated) 9
DF13 2 Groups of 8 60VDC Inputs (Optically Isolated) 9
DF14 2 Groups of 8 125VDC Inputs (Optically Isolated) 9
DF15 2 Groups of 8 24VDC Inputs-Sink (Optically Isolated) 9
DF16 2 Groups of 4 120VAC Inputs (Optically Isolated) 9
DF17 2 Groups of 4 240VAC Inputs (Optically Isolated) 9
DF18 2 Groups of 8 120 VAC Inputs (Isolated) 9
DF19 2 Groups of 8 240 VAC Inputs (Isolated) 9
DF20 1 Group of 8 On/Off Switches Inputs 9
DF21 2 Groups of 8 Open Collector Driver Outputs (Optically Isolated) 13
DF22 2 Groups of 8 Transistor Outputs (source 13
DF23 2 Groups 01: Z 11-20/24OVAr(\3 LOutLpults (Optlcally Isolated) 11
DF24 2 Groups of 8 120/240VAC Outputs (Optically Isolated) 13
DF25 2 Groups of 4 NO Relay Outputs (Double Level of Isolation) 11
DF26 2 Group of 4 NC Relay Outputs (Double Level of Isolation) 11
DF27 1 Group of 4 NO and 4 NC Relay Outputs (Double Level of Isolation) 11
DF28 2 Groups of 8 NO Relays Outputs (Double Level of Isolation) 13
DF29 2 Groups of 8 N.O. Relays Outputs (optically Isolation) 13
DF30 2 Groups of 4 N.C. Relay Outputs (optically isolated) 11
DF31 1 Group of 4 N.O. and 1 Group of 4 N.C. Relay Outputs 11
DF32 1 Group of 8 24VDC Inputs and 1 Group of 4 NO Relays Outputs (Optically Isolated) 18
DF33 1 Group of 8 48VDC Inputs and 1 Group of 4 NO Relays Outputs (Optically Isolated) 18
DF34 1 Group of 8 60VDC Inputs and 1 Group of 4 NO Relays Outputs (Optically Isolated) 18
DF35 1 Group of 8 24VDC Inputs and 1 Group of 4 NC Relays Outputs (Optically Isolated) 18
DF36 1 Group of 8 48VDC Inputs and 1 Group of 4 NC Relays Outputs (Optically Isolated) 18
DF37 1 Group of 8 60VDC Inputs and 1 Group of 4 NC Relays Outputs (Optically Isolated) 18
DF38 1 Group of 8 24VDC Inputs and 1 Group of 2 NO and 2 NC Relays Outputs (Optically Isolated) 18

3.46




LogicView

Name | Description | Bytes
DF39 1 Group of 8 48VDC Inputs and 1 Group of 2 NO and 2 NC Relays Outputs (Optically Isolated) 18
DF40 1 Group of 8 60VDC Inputs and 1 Group of 2 NO and 2 NC Relays Outputs (Optically Isolated) 18
DF41 2 Groups of 8 Pulse Input, 16 channels, 2 KHz

DF43 8 Analog Inputs for Current and Voltage 46
DF45 8 Low Signal Inputs for RTD, TC, mV, Ohm 32
DF46 4 Analog Outputs with Individual Terminals for Current and Voltage 63
FB-700 Fieldbus Module with Fieldbus Foundation protocol *1
DF50 Power Supply Module 4

Notes:

For Fieldbus Module FB-700: there is one table to use (the following tables) to calculate the number
of bytes used in one configuration, each Fieldbus Module has one different memory allocation that
depend on the number of function block (CIDD, CIAD, CODD, COAD) used in the module. The first
row of the Table indicates the number of bytes use by the Module itself, even if no blocks are used.
For each function block, just count the number of byte if at least one block is used. If no function
blocks of that type are used, count as ZERO bytes, for that block.

FB-700 ‘ Fieldbus Module with Fieldbus Foundation protocol

BYTES
Module FB-700 89
CIDD (if any) 3
CIAD (if any) , (n = number of CIAD) 7 +n*32
CODD (if any), (n = number of CODD) 5+n*16
COAD (if any), (n = number of COAD) 9 +n*128
The Network (Ladder Diagram)

ELEMENTS | BYTES | EXECUTION TIME (us)

RELAY 4 27
COIL 4 34
JUMP 4 25
RETURN 4 24
LINE 0 0
VERTICAL LINE 2 18
*(1)
COLUMN *(2) 8 20
User Function *(3) * *
Function Block *(3) * *
Network Page 12 -
(Ladder Diagram)

Note:
Lines are solved in column processing.
For each group of consecutive vertical line in the column.

Example:
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Fig 3.66- Estimating the memory usage of a Ladder Configuration

In this example we have 2 groups of vertical lines on column 1, 2 groups of vertical lines on column
2 and 1 group of vertical lines on column 3.

Then memory usage = 2x2 + 2x2 + 1x2

For each used column in the network page (Ladder Diagram).

Example: In the example shown above, we have 4 column used. Then memory usage = 4x8.

For User Function and Function Block memory space and execution time, look at the specific table.

Each Function Block and each User Function allocates some memory space when inserted in the
Ladder Diagram.

USER FUNCTION (UF) ‘ BYTES
Each User Function 20
Each temporary used (TEMPn) 4
Each output used (OUTn) 7
Each AND or OR operator 4
Each “0” or “1” constant 5
Each Variable 11
Variable preceded by a rising or falling edge symbol (| or !). 17

How to Estimate the Space for User-Functions

Every User-Function created can be used only one time, in any logic networks. User-Functions
allow you to enter their logic functions directly via a Boolean equation with the Click-and-Write
method. To calculate the necessary memory for a configuration in order to accommodate a specific
User-Function, we apply the following rules:

1) The Function itself takes 20 bytes;

2) 4 bytes for each times a temporary variable in used (TEMPn);

3) 7 bytes for each function output (OUTn);

4) 11 bytes for any other variable not preceded by a TRANSITION-SENSING symbol ( * or!).
5) 17 bytes for any other variable preceded by a TRANSITION-SENSING symbol (* or!).

3.48



LogicView

6) 4 bytes for each "AND" and "OR" operation;
7) 5 bytes for each "0" or "1" constant;

Example: Consider the User-Function called "SELECT". This function simulates a MULTIPLEXER
switch with four inputs (INA, INB, INC, IND) selected by SEL1 and SEL2. OUT1 represents the
output of the switch, OUT2 is to show if any of the inputs is "0". The function also prepares the
COIL24 to indicate how the selection line could be tolerated any change.

SELECT:

TEMP1:=/SEL1*/SEL2*INA;

TEMP2:=/SEL1* SEL2*INB;

TEMP3:= SEL1*/SEL2*INC;

TEMP4:= SEL1* SEL2*IND;

COIL24:= ASEL1 +ISEL1 + ASEL2 + ISEL2;
OUT1:=TEMP1 + TEMP2 + TEMP3 + TEMP4;
OUT2:= INA * INB * INC * IND;

END_SELECT
We have:
Rule ‘ Description ‘ Total of Bytes
1 We need 20 bytes for the User-Function 20
2 Temporary variables were used 8 times. 8x4
3 The user function has two outputs (OUT1, OUT2). 2x7
4 We have 12 variables not using the transition-sensitive symbol (* or!) 12x11
5 We have 4 variables using the transition-sensitive symbol. 4x17
6 We have 14 "AND" and "OR" operations. 14x4
7 No constants 0
Total of bytes required 322

Function Blocks

FUNCTION Bytes Bytes TIME (ps TIME (ps
ID NAME DESERIFIIEN VER La)(ljder Para)rlneters intege(ru(*)) real ((E) :
0 TON1 Timer On-Delay 1.00 6 18 34 -
1 TOF1 Timer Off-Delay 1.00 6 18 33 -
2 TP1 Timer Pulse 1.00 6 18 37 -
3 CTUl Counter Up 1.00 6 18 38 -
4 TON Timer On-Delay 2.00 6 14 41 -
5 TOF Timer Off-Delay 2.00 6 14 38 -
6 TP Timer Pulse 2.00 6 14 58 -
7 CTU Counter Up 2.00 6 12 52 -
8 CTD Counter Down 2.00 6 12 62 -
9 BWL Bitwise LOGIC 2.30 6 8+2'n+T 60 -
10 NOT Bitwise NOT 2.30 6 6+T 43 -
11 ICT Integer Constants 2.00 6 20 43 -
12 RCT Real Constants 2.00 6 38 - 183
13 ITR Conversion Int To Real 2.00 6 8 - 463
14 RTI Conversion Real To Int 2.00 6 6 557 -
15 TRC Truncation 2.00 6 6+T 61 -
16 ABS Absolute Value 2.00 6 6+T 46 192
17 SQR Square Root 2.30 6 18+ T 2746 1933
18 ADD Addition 2.00 6 4+2'n+T 55 666
19 MUL Multiplication 2.00 6 4+2'n+T 74 373
20 SUB Subtraction 2.00 6 8+T 50 409
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FUNCTION Bytes Bytes TIME (ps TIME (ps
D NAME DESERIFIIEN VER La)(lzlder Para)rlneters intege(ru(*)) real ((E) :
21 DIV Division 2.00 6 8+T 65 797
22 MOD Modulo 2.00 6 8+T 60 -
23 SEL Binary Selection 2.30 6 8+T 54 62
24 MAX Maximum 2.00 6 4+2'n+T 58 373
25 MIN Minimum 2.00 6 4+2'n+T 58 567
26 LMT Limiter 2.00 6 10+T 353 375
27 MUX Multiplexer 2.30 6 4+2'n+T 73 371
28 GT Decreasing Sequence 2.00 6 2+ 2*n 51 541
29 GE Decreasing Monotonic Sequence. 2.00 6 2+ 2*n 51 250
30 EQ Equality 2.00 6 12 + 2*n 609 740
31 LE Increasing Monotonic Sequence. 2.00 6 2+ 2*n 54 646
32 LT Increasing Sequence 2.00 6 2+ 2*n 54 349
33 NE Inequality 2.00 6 16 301 442
34 XLIM Cross Limit / Rate-of-Change 2.30 6 40+T 1097 2529
35 PID PID Controller 2.00 6 62+T 5678 4825
36 STP STEP Control 2.00 6 26 273 1003
37 RTA Real Time Alarm Clock 2.00 6 18 43 -
38 BTI BCD_TO_INT Conversion 2.30 6 6+T 47 -
39 ITB INT_TO_BCD Conversion 2.30 6 6+T 46 -
40 BTB BYTE_TO_BIT Conversion 2.30 6 2 39 -
41 TOT Totalization 2.30 6 30 2008 1995
42 SMPL Sample Hold with Up/Down 2.30 6 40+T 4142 3126
43 ARAMP [Automatic Up/Down Ramp 2.30 6 36+T 4481 4454
44 LIN Linearization 2.30 6 38+T 89 1683
45 FIFO FIFO (Data Logger) 4.36 6 34 + 2*F_Size |2040 1700
46 ACC PULSE ACCUMULATOR 4.37 6 34 140 *
47 ACC_N |PULSE ACCUMULATOR 8.41 6 136 200 *
48 OSEL Binary Output Selection 8.45 6 24 89 102
49 MATH Multivariable Equations 8.45 6 112 29860 30068

Where:

F_Size = number of Modbus register selected for the FIFO (FIFO Size)

n = number of Function Block INPUT IN, selected in the Extensible dialog box (Extensible Value
Parameter) when inserted THIS Function Block in the Network.

T = number of bytes for the selected TYPE for the Function Block Output (See Table Below)

TYPE \
BOOL

(T) BYTES

INT

WORD

REAL

ANY

ANY_NUM

ANY_INT

ANY_REAL

ANY_BIT

W[ |[|®|[O|A|IN|N]| =

Execution Time: is in microseconds, and depends on the type of Inputs/Outputs selected for the

function block. Function Block that has a different type than Integer or Real, we use the table
column integer to show its value.
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Connecting to the DF65

The easiest way to connect a PC to the DF65 controller is by using the serial port. The first port of
the DF65 CPU is a EIA-232 that can communicate with any PC that has a standard serial port
available. Most PCs come with two serial ports described as COM1 and COM2.

Cable

The user can use a Smar made “C232-700" 72-inch cable that connects a DB9 male serial port from
a PC to the DB9 female in the DF65(DF65 CPU) or assemble a cable. (See the drawing below). The
figures illustrate how to assemble the cable in case the PC has either a DB9 or a DB25 connector.

DB9 Connector (Male)

OFES DBY Cornector (Female )
Module PC Serid Port (COMx)
Shield | 1 1
W2 2 |Rx
Rl | 3 g |TH
FT=| 4 "—I 4 |DTR
CT=| & H |GND
6 6 |D=
GMD | 7 i 7 |R
g : []&|cm
232BM [ O feeeeaan (1]

Fig 3.67- Serial Cable to Connect PC and DF65: DB9 Connector

DB9 Connector (Male)
DB25 Connector (Female)

DFES PC Serial Port (COhx)

“hield
™

Foxl
RT=
CTs

T
R

- —

GMD GMND

L=R--R =N, N LR
00 = O LM he Ll P -

2328

20
Fig 3.68- Serial Cable to Connect PC and DF65: DB25 Connector

There are other cables that can be used in a DF65 System. Please refer to the DF65 User’s Guide
for further information.

Now the user will need to know the communication settings for the DF65. The user will need to
locate and place the communication setting switch to the default position. This is in case the user
has forgotten how the CPU was set or if this is the first attempt at communication.

Communication Switch

In the CPU module, between the communication ports, there is a group of 4 switches. Using a small
screwdriver make sure that the lowest key is pointing to the left (user looking to the front of the
module). In this position the CPU has default communication parameters: Device ID= 1, baud rate=
9600 bps and even parity.
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Fig 3.69- DF65 Channels

1- This is the EIA-232 Channel (P1).

2- This is the SSIO channel used for redundancy.

3- These are the Dip Switches used to configure DF65 communication parameters.
4- These are the two EIA-485 Channels (P2 and P3).

Later these parameters may be changed using the LOGICVIEW but they will only have effect when
the communication key is on the non-default position.

For further details refer to the DF65 User’s Guide.

. ] 193
n{;}s Side Rotary Switch. [0 Master Remote 1/0. | = -»>
3 (Define P3 Channel) |8 Modbus Slave 3
E
2 o
O [  Frontal Dip Switches 1103 57,6K 115,2K 230.4K =
ON ---Vl" Only for CH2=0. 1 ON OFF ON o3z
12l s (Remote I/O Baudrate) 2 S oA oA E @
a
FFI77 N
ON V///'éé. Frontal Dip Switch 4. ‘ ‘ ID= 1/9600bps‘ According to configuration ‘ 8
VHZVZ 8] (Modbus Parameters) 2] ON [ OFF S»

Fig 3.70- The Dip Switches and Rotary Key Specifications

Physical Layer and Time out

Now verify the communication settings to allow the LOGICVIEW to communicate with the DF65
CPU.

Go to the menu Tools/Comm. Settings... and the following dialog box will open.

Set interface for EIA-232 physical layer as show in the figure.
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B communication Settings x|

Irterface | Tirne u:uutl Devicel

— Senal Communication
Baud R ate: 9500

Communication Part:

RSN

Farity: EVEM -
i R5-232
RTSACTS Time-Out: n ms

[0=Dizable RTSACTS])

" RB5-485 [Half-Duplex)]

[¥ Echo®il Be Received By The Computer
[¥ &utomatic Contial of The BTS

{+ Ethemet [Modbus/TCP}

IP Address: |T axtl

Destination port; |5|:|2

k. Cancel

Fig 3.71- Setting the EIA-232 Configuration Parameters

Next click on the “Time out” tab set the time out and the number of times the computer should try in

case of a bad communication.

El communication Settings ll

evice I

Interface |

—&dditional time-out

| 5000 ms

— Mumber of retries

Less Mare

s, NS

Ok Cancel

Fig 3.72- Communication Settings: Time Out
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Changing the DF65 Communication Settings

Consider that we have a serial EIA-232 connection between the DF65 and the PC running the
LOGICVIEW. Make sure the serial cable is installed, the LOGICVIEW is set for EIA-232 and the
Communication Switch is in the default position. Now open the DF65 ONLINE dialog box using the

menu: Tools/Online or click on '@1 .

LOGICVIEW will try to connect with a DF65 CPU as soon as the online mode is called. If
LOGICVIEW cannot detect the DF65 presence it will time out and wait with the DF65 ONLINE
dialog box opened. This gives the user a chance to modify some parameters to correctly set the
communication.

In case LOGICVIEW finds a DF65 that matches the communication parameters, this means it was
already configured, it will add information on the Device, Version, Release, Configuration Name and
present Status. See dialog box below.

— Communication Parameters—————— Claze |
&+ Default " Specify _ —
— Device Addrezs e |
v Address
Select |
£ Check from I - I
Connect |
— Senial Port
Baud Rate: SE00 Download |
Comrunication Port; |‘| j T |
ploa
et IEVEN j Comm Pron |

— Device Information
Device: DFE5 Yerzion: 11.51  Releasze: 15

Caonfiguration: — Lntiled Cycle: 9 mz
Config.Date; 2/26/2003 2:01:44 Pk
Carmm. Channel: 1 Time Delay: 50 me Off Duty: 4 me

— Device Status
tain CPU with 3 channels Modbus
Scan /0 Modules 1D DISABLED

RIO config= - - - - - - RIO Scan= nc no ne hc ne no

2 Run @Force @Hold @Faul

Fig 3.73- DF65 Communication Settings

It is important to stress that the CPU module has 4 Dip Switches used to set the communication
default parameters. In this case the device address is 1 and baud rate is 9600 bps. The easiest way
to meet these conditions is to select the “Default” option under “Communication Parameter” on the
figure above. In this condition we cannot make changes in the Serial Port frame.
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Changing the DF65 Communication Parameters
To change the DF65 communication parameter, click on the “Comm Prm” button and work in the
following dialog box.

Change Address and Baud Rate

— DFE5 Current Settings

I} 1
Baud R ate 3600
Parity EVEM
Piort 1

— DFES Mew Settings
MHew 10 1' 1 _DI

Port: Baud Rate: Panty:

F1 EZRE R EER

Pa/P3  |s7e00 =] [EvEN 7]

F1[RTSACTS Timeout] IEI ms
[0=Drisable RTSACTS)

Time Delay ISEI ms

OIff Dty

Clock |

Cloze |

Fig 3.74- DF65 Communication Parameters

After these parameters have been changed the Send button will be enabled. The DF65 CPU will
receive information and will inform of these modifications which will only take place when the user
changes the communication DIP switch (see Chapter 4 Troubleshooting for more details).

There are 3 serial ports available in the DF65. A port P1 (EIA-232) and two EIA-485 ports (P2 and
P3). The user will be able to set each one of these ports: baud rate, parity and other specific
parameters.

Port P1
Baud rate (9600 to 57600 bps)

Parity (Odd, Even or without parity)

RTS/CTS Timeout
CTS: Signal that indicates the device is ready for transmission.
RTS: Signal to request data transmission

The PC requests a connection with the CPU. The DF65 receives this request and processes it.
Next, the DF65 sends the RTS signal and it waits for the CTS signal during the time interval set on
the RTS/CTS Timeout parameter.

Off Duty: Available time for communication when the CPU is not running a ladder diagram. The
bigger the value set for Off Duty, the bigger the available time for communication.

Time Delay: The PC sends a frame to the DF65, i.e., makes a communication request. The
DF65waits the amount of time set on Time Delay to process the frame request and send the
answer.
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NOTE:
For better performance of your system we recommend:

- OFF Duty must be set as 20 % of the Ladder cycle of execution and is done a fine adjustment
according to communications performance.

- Time Delay depends on the workstation’s processor. If the processor is higher than a Pentium
MMX 233 MHz we recommend that Time Delay is set for 4 ms. Otherwise, we recommend that the
Time Delay is set with a value higher than the default value.

Ports P2 and P3

Port P2 is a serial EIA-485 channel and has two configurable parameters: baud rate (9600 to
115200 bps) and parity (odd, even or without parity).Port P3 is another serial port EIA-485. When
this port is used for Modbus communications the baud rate and parity parameters are valid to this
port

Communication Optimized

A more optimized method for the communication uses BlockView. The View is a list of the
Configuration points (Al, DI, AO and DO). It is configured inside the DF65 and can optimize the
communication speed, thus, it compresses the configured points in the same Modbus frame
message.

There is a comparison, below, between reading of the points using the View and not using the View
feature.

Reading without View

1) Module M020 — 8 pts (req: 8 bytes — res: 6 bytes)
2) Module M110 — 8 pts (req: 8 bytes — res: 6 bytes)
3) Module M402 — 8 pts (req: 8 bytes —res: 21 bytes)

Regq. m @ @)
Res. | o I?‘ 5]} |

| 8ms | [ems | |8ms | |6ms| |e8ms| [21ms| |

5ms 5ms 5ms 5ms 5ms 5ms
I 87ms i

Reading With View
4) The same reading above (req: 10 bytes — res: 26 bytes)

Req. i)

Res. | [4] |

|10ms| | 26 ms | |
5ms 5ms

l— 46 ms 4'

Observation: The programmed Time Delay is 5 ms.
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Modbus Message Framing

The Modbus RTU protocol has a frame basically starting with an interval of silence followed by an
address, function, data, and CRC checking (Cyclic Redundant Checking). Another interval of silence
to indicate the end of the message

Interval of start of message ‘Address ‘ Function ‘ Data ‘ CRC check ‘ Interval of end of message

Frame size: 255 bytes

In the Modbus RTU standard data is transmitted in bytes with hexadecimal information from 0-9, A-
F. Each byte is sent in the following format:

1 Start Bit

8 Data bits, least significant sent first.

1 Bit for parity (odd or even, if there is parity)
1 Stop bit

Start Bit ‘ Data (8 bits) ‘ Parity ‘ Stop bit

List of Implemented Modbus Commands

Function

Function . .
Number Name ‘ Description ‘ Implementation
Read Coil |Reads the ON/OFF status of discrete outputs (Oxxxx - references, coils)
1/01H | OK
Status in the slave
Read Input |Reads the ON/OFF status of discrete inputs (1xxxx - references) in the
2/02H OK
Status slave
Read Holding [Reads the binary contents of holding registers (4xxxx references) in the
3/03H ) OK
Registers [slave
Read Input |Reads the binary contents of input registers (3xxxx references) in the
4/04H ) OK
Registers [slave
5/05H Forc(e:;mgle Forces a single coil (Oxxxx reference) to either ON or OFF OK
6/6H Pres%toﬁmgle Presets a Value into a single holding register (4xxxx reference) OK
15/0FH Forcg(l;/illgltlple Forces each coil (OX ref.) in a sequence of coils to either ON or OFF **OK
16/10H Presge'\gglt'plePresets values into a sequence of holding registers (4xxxx references) *OK
Report Slave Return a description of the type of controller present at the slave address,
ID (the DF65 g . :
17/11H - [the current status of the slave Run indicator, and other information OK
ID do DF65 is e .
2) specific to the slave device
22/16H Mask erlte Used to set or clear individual bits in the a 4xxxx register *OK
4xxxx Register
Performs a combination of one read and one write operation in a single
23/17H Read/Write [Modbus transaction. The function can write new contents to a group of oK
4xxxx Registeridxxxx register, and then return the contents of another group of 4xxxx
registers

* Only Implemented in firmware versions 1.30xx or higher
** Only Implemented in firmware versions 2.31.03 or higher

Ethernet Communication Settings

Time out for the LAN

For the Ethernet connection the time out will be very dependent on the execution cycle for the DF65
and the traffic in the network. It is a good hint to begin with 5000 ms and 3 communications retries
before error notification.

Go to menu: Tools/Comm. Settings then click on Time out tab.
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B communication Settings B il

I Device I

Interface : |

—Additional tirme-out

| 5000 ms

— Number of retrie:

Less More

T

oK Cancel

Fig 3.75-Time Out for Lan

ENET-700/ ENET-710 IP address

To connect the PC to the DF65 system throughout the Ethernet the user will need an ENET-700/
ENET-710 module and an Ethernet adapter card in the PC. The next figure shows where the ENET-
700/ ENET-710 module IP address is entered. Note that the communication through the Ethernet is
based on the Modbus/TCP. The configured port for this communication is the 502 but if is necessary

this port can be changed.

Go to menu: Tools/Comm. Settings.

E Communication Settings x|

Interface I Tirne u:nutl Devicel

— Senal Communication

Baud Rate: I 9500 |
Communication Paort: I-] vl
Parity: IE‘-:"EN ¥ |

" RS5-232

RTS/CTS Time-Out: ID s

[0=Disable RTS/CTS)

{ F5-485 (HalF-Duplex]

v Echo Wil Be Beceived By The Computer
¥ Automatic Control of The BT

£+ Ethemet [Modbus/TCPE

IP Address: ITEHH

Destination part: |5|:|2

QK Cahcel

Fig 3.76- Setting the ENET-700/ ENET-710 IP Address
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Using ENET-700

The ENET-700 needs to be prepared according to the network settings established by the network
administrator. The best thing to do is to consult your network administrator for details before
proceeding.

The ENET-700 comes with a factory IP address but the user can change it. Windows application,
TELNET, allows us to make all initial setups on the ENET-700 using its factory IP address and
referring to the port 9999 (configuration). See the factory IP address at the label fixed on the side of
the ENET-700 module.

The next figure shows what the user basically will see in the TELNET when trying to make a
connection.

Host Name: [192.168.8.123 7|
Bort: (EEED) =
TermType: Ivﬂ 111} j

Connect I Cancel |

Fig 3.77- Connecting To The ENET-700 Module Through Telnet

As soon as the user clicks on the Connect button and the computer settings are compatible to
communicate with the ENET-700 the user will receive a text back. Press ENTER to begin
configuration and the screen will show as follows.

M Tebnet - 192, 1600, 144

Lonnect Edr Temnad Hep
Lantronix, Inc. Cobox Modbus

Serial Humber 192-1%1 Software Uersion @1.1b% (990702)
rress Enter to go into Setup Mode, walt to close
Cobox MH Setup, Lantronix, Inc.

1) Hetwork/slF Zettings:
tthernet Interface Autodetect

IF ROAFeSS cowecsssamnnnmnns 192168008144
ekl Gaberwiy - .ooeeoenan.. === nal et ===
Hetmask - ociiceiiieinaaas ACE _JEC LT nn@
2) Serial & Hode Seblimgn:
Protocol ..o iiiiiiiiaaas Hodbs RTU STaves( =) al Lached

Serial Tnterface
AY Hodem Conlrol % 1z

RTS Dutput ... rixed High/Active
4) Advanced Wodbus Protocol settings:

slave Adde/Unit Id Source .. Hodbus/TCF header

Hodbus Serlal Droadeasts ... Disabled

Character Message Timeout .. QD@ ms, 05000 ns I

122@A,8 F 1 RE232

D)etault settings, Hjave, Yuit without sawve
select Conmand or parameter set {1..4) to change: [l

Fig 3.78- Setting The ENET700 Module

Type the number of the item to be changed and follow the sequence of parameters at the end, press
“S” to save or “Q” to quit without saving.

Item 1 is the ENET-700 setting for the relationship with the network.

Note: For the Class C, the available IP Address Range is from 192.0.1.1 to 223.255.254.254,
because the addresses that end with 0 and 255 are reserved.

Iltem 2 are the settings that need to mach the DF65serial port.
Iltem 3 does not need to be changed.

ltem 4:
Slave Addr/Unit Id Source . . Modbus/TCP header (as default)
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Modbus Serial Broadcasts . . . Disable (as default)
Character, Message Timeout . . 00010 ms, 00500ms (recommended)
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Using ENET-710

Double click on the IS8 icon to open it. The following window will be showed.

{i, Smar Labs ENET-710 Locakor X|

Hit Search to lozate boards, Configure to change settings.

Search LConfigure Help |

Idzing address 0.0.0.0, port 1350 to find remate boards.
Rezponze from 192.168.103.130: Smar Labs EMET-710
Mac addr 00:30:5c:1F: 2617
Mazk = 265 265:250: 0
Search Complete

[/

Click on Configure button to set the IP address of ENET-710 module. After that, click on OK button.

Configure ENET-710 IP Parameters 5[

] I Cancel |

B kM anual Settings
IP Address: |192 |1EB |1n3 130 _[Type the IP

| address
Net Magk: |255 |255 |255 |n

kac Address

FEFFEF

Open a web browser and enter the IP address of the module into the web browser’s address bar. A
view of the top-level configuration menu is shown below.
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e T Sz

e [t Yew Fpote loh el
deback = o= o 03 ) Y| Qe [Gireorte @eds 3 D SE - (o
Iximen ] hutp i 168, o2 130 =] #na | lmie ol -

-
WETY 5
- SMAR Labomiones Corp: 2 —

Welcome to EMET-T10 Setup Version: 2.02

@ cormgurePono <rs-232>
@ cormgureponz  <rsass>
@ cortgurnports  <rsass>
@ rownmmomation

Eeeee—— Copryright. Smar L Corp. 1004

Configuration Menu

The configuration buttons are username/password protected. Upon the initial selection of any one
button, a dialog box will appear asking for a user name and password. Once the correct username
and password are entered, the ENET-710 will remember them for the rest of the session. Note that
the username and password are case sensitive.

Serial Port Configuration

To set up any of the five serial ports, click on one of the Configure Port X (where X is 0,1,2,3, or 4)
buttons on the main menu. The port configuration menu for port X is seen below (all 5 ports similar).
Choose the desired serial protocol, either Modbus/RTU or CD600. Select the serial baud rate and
character format (parity, stop bits). Parity can be even, odd, or none. You may choose 1 or 2 stop
bits. Set up the serial device address ranges by entering the range low address into the First
Address box and the range high address into the Second Address box. Enter desired device
response timeout into the timeout box. Finally, click on the Submit button to save the new
information.
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B ALY e el el g Dot <07 SHE gl o4 /A Parill - Momeshl lubersed Deplre

lHem®  Portl Settings

N:urnl.- Value Description

Protocol [Mades A0 =] Configure Communication Protocol

I_iml:’r.ltr_ [i=m 5] Diata transfer speed I_‘I:_litan's:_u_:} -

First Address P Minimum device address (D), range (1 - 247)

Second Address o Meavamum device address (ID), range (1 - 247)

Response Time Oul (ms) i@ Waiting chanmel response, range (10 - 5000}

Parity Bil [Ewn=]  Parity ype

Stop Bit | Number of stop bits to use

St | ‘Bavet|

=

O T

Configuring the ENET-710 Ports
RS-485 Port Operating Modes

To set up the RS-485 port operating modes, select the Set Channel Operating Modes button on the
main configuration menu. Here a redundant mode configuration for the RS-485 ports can be
enabled. The serial port pairs 1-2 and 3-4 can provide redundant operation in case the connection of
one member of the pair fails. The modes include Independent (no redundancy), Parallel, and Ring.
The menu is shown.

¥

T v L Cleader g B Cpo chT B HIED S e bl g bender =T SEC S Temegl™ 5 /A5 €+ Srmll Dol Dl
[t - = - QA QD Dsewh [t Prase J D FE- S
e [ e 1000 144 0. 1 B0l i b _:J = |“.h -]'%.,

ENET- 10§

e Channel Operating Modes
Nume Value [Description

Port1 and Port2 [Feerder<] Logical Operating Mode
Port3 and Port4 [dapandar =] Logical Operating Mode

_Submi | Pt |

Configuring the RS-485 Ports
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For both parallel and ring mode, the operation is as follows: if communication is directed to an
address that is configured to be on one port of the pair but there is no response, the ENET-710 will
then try to communicate to the device using the other port in the pair.

Choose the desired mode of operation and click the Submit button to enable the setting.

Changing the IP Address and Username/Password

To change the login username/password pair or module IP address, select the Login Information
button on the main menu. This brings up the page to setup the desired IP address and subnet mask,
plus the username and password. Note that the username and password are case sensitive. To

change any of these, enter the new information and click the Submit button to save. See the figure
below.

T L sy I o A HILE <" bl ey bbby <7 SHE S Rart g™ 5 A0 &« Miraill bherrel Dl R TES
Te L® iw Ppwtm Ik b [ =]
bk s o o (37 | Brewth albeore @y (4 e OB - o
mm|¢|-m AL, B, 100, 1 e i Pl j 6o | ks ™ =
=
w =1 T ——— E .|
- _— — ".F‘_ =
[Hom#  Access and Node Setup
MName Value Drescription
m [EERCTRLTRES Configured IP Address
Mask E Configured Mask
User Mame [admn Configured User Name
Password | Configured Password
Subirat | Rt
| A
& bore ol lterret

Changing Username and Password

For more information about configuration/troubleshooting can be obtained on ENET-710"s Manual.
Adjustment of Timeout to ENET-700/ENET-710

For the timeout issue when using the LOGICVIEW with the Ethernet one may consider how busy
the network traffic is. Most of the time, the best way to evaluate is trying different values and seeing
how successful a download or an upload can be. These tests should be done with “Times of retry”
equal to 0 (zero). This way it can be evaluated as to how frequently a communication error occurs.
For a good performance on downloads and uploads we may put our efforts to achieve a relatively
short time out. Typically a value between 500ms and 5000ms is expected.
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Working ON-LINE

El communication Settings N 5]

Interface | Device I

—Additional time-out

I 5000 ms

— MNurnber of retrie:

Less J More

oK | Cancel |

Fig 3.79- Timeout

The on-line mode allows the user to download the configuration, operate the DF65, monitor,
troubleshoot and optimize the configuration etc. Click on the On-line icon. Make sure the
communication parameters selected match the ones in the DF65 and that the cable is connected.

~d

Go to menu: Tools/Online or click on =—1°,

The DF65 will be located and identified. The CPU version, configuration name and operational
status will be indicated.

— Communication Parameters——————— Claze |
&+ Default " Specify
i Look,
 Device Address i i |
i+ address
— =
" Check from x
Caonnect |
r Serial Port
Baud Rate: 9600 Dowrload |
Cammunication Part; |1 j Upload |
Fell IEVEN j Carnm Pro |

r— Device Information
Device: DFES WVersion: 11.51  Release: 15

Configuration;  Untitled Cycle: 9 me
Config Date: 2/26/2003 2:01:44 PM
Comm. Channel 1 Time Delay: 50 ms Off Duty: 4 ms

— Device Statu
ain CPU with 3 channels Modbus
Scan I/0 Modules ID DISABLED

RID config= - - - - - - RI0 Scan= he ne ne he he ne

& Bun @Force @ Hold & Faul

Fig 3.80- The DF65 ON-LINE Window
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Downloading the configuration

It is a safe practice to save the configuration when it is ready. The user can also check for errors by
running the Check Configuration procedure. To activate, go to the menu and select
Configuration/Check Configuration. If the verification comes clear then the user can send the
configuration to the DF65. The user may also know that a configuration can be saved to a disk even
if it is not completely cleared from errors for later editing.

The Download Processes

Click the “Download” button on the DF65 ONLINE dialog box to send the configuration to the DF65.
At this time the LOGICVIEW prepares all data that needs to be sent for buffers through a special
compilation and begins to send. A horizontal bar graph will indicate the progress.

When the DF65begins to receive the download information it will freeze the outputs to their last
values and clear the Non-volatile memory to replace its contents with the NEW configuration. When
the NEW configuration is completely downloaded, the DF65will replace the frozen outputs with just
the downloaded Safe-Values and ask the user if he wants to begin in the RUN or HOLD mode.

Whatever is the option to begin in HOLD or RUN mode, the DF65starts with the outputs on the
Safe-Value as configured. The user has the responsibility to remove the Safe-Value mode by
pressing the “SAFE” button in the dialog box below.

Connected to a DF6S5 Logic Co-Processo

I0: 1 Baud Rate: 9600 Farity EVEM
Comm. Channel; 1
Device; Werzion: Releaze;

Configuration:

& Fun % Force
_1Hald @ Fault

@l_}ﬂ@ @ﬂ_} S| || Disconnect

r— Last Error
| ‘ Scrnowledge

Fig 3.81- LOGICVIEW Connected To The DF65

ﬁIRUN/HOLD

Click the Run button to toggle the CPU program execution between run and hold. Run a green LED
indicates mode; hold a yellow LED indicates (pause) mode. Run is the normal mode where the
user’'s application program is executed. In hold mode the user‘s application program is not being
executed.

e
B |FREEZE INPUTS

Click the Freeze button to toggle the input between scanning and frozen. A red LED indicates freeze

mode. In freeze mode the inputs are not being scanned, and the user program executes based on

the status of the inputs at the time of freezing the inputs.

%]
8 |-REEZE OUTPUTS

Click the Freeze button to toggle the output between updating and frozen. A red LED indicates
freeze mode. In freeze mode the outputs are not being updated, but the user program executes as
per normal. Once the mode is returned to normal from the output freeze mode, the outputs will be
updated accordingly.

P
= IFORCE FAIL-SAFE OUTPUT

Click the Safe button to toggle the output between updating and safe. A red LED indicates force fail-

safe mode. In fail-safe mode the outputs are forced to the predefined value configured in the global

table.
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On-line Monitoring

This is really an important tool for verifying how the control strategy is working in a complete
relationship with the DF65.

Monitoring is only possible if the LOGICVIEW is already On-line. See the Go Online is enabled click
on this button. Otherwise it is necessary to upload the configuration present in the CPU.

The DF65must be in the RUN mode for monitoring purposes. See that the RUN LED is on,
otherwise go menu: Tools/Run or click on il .

File Edit Configuration Tools ‘Windows Help
DG a@BE| < §

@Run @ Hold @ Force ®Fault | & w %S

[ 1 [ ] [
DF27G28400037  DF20(1 BSIO0Z.0
| DIG_OUT2.7 DIG_IN.0
| [z

Fig 3.82- The Run Led
DF65 in the RUN Mode

Monitoring allows the user to see how each individual network is performing and make sure it is
working the way it was desired during programming.

Inputs and outputs of function blocks can also be monitored. While in the Monitoring mode right click
on the function block to be monitored and choose the option Yes on the preceding dialog box.

After the upload is complete go to menu: Tools/Monitor or click on Bl
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Fig 3.83- DF65 in Run Mode
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Monitoring Function Blocks and Ladder Elements State

The user will be able to automatically monitor values of the inputs and outputs of all function blocks
and all Ladder elements (relays and coils) in the current net, by clicking on the buttons below. These
buttons will be enabled as soon as the DF65 is ON LINE with the workstation and after the user has
selected to monitor the logic configuration.

= g Monitor
Start to/ = B Bl \Function

Monitor Blocks
Network .

Monitor

Ladder

Elements

Fig 3.84- Monitor Buttons

Monitor Networks
This allows the use to monitor network state. The yellow lines indicate the power flow on the ladder
logic diagram.

Monitoring Speed

Go to menu: Tools/Preferences and click on Misc tab. Inside the Online frame set the “Network
Monitoring Period”. Note that, according to the computer performance and the way the connection is
set with the DF65, it may not be possible to reach this kind of desired speed.

%+ Preferences ﬂ

Diagram Misc |EOI0r I M..-’-‘n.ddrl Directoryl

 Undo Lewel
Mumber Of Undo Levels

— Configuration

WV Show UMDOD Warning tMezsage Box when leaving the
Ladder page

— Online

Metwark Maonitoring Period:

[0.1 -5 Secaonds]

[l | Cancel

Fig 3.85- Setting the Monitoring Speed

Block I/O monitoring

It is also possible to see the analog value in the input and output links of a function block. Click on
the function block and on the appearing dialog box click on the YES button. This action activates
monitoring of the analog I/O links of that particular function block. Other function blocks can be
similarly selected for monitoring.

In a similar way the monitoring of a function block can be disabled.

The more function blocks you select to monitor, the highest will be the monitoring time period.

The user may also use the button @ to enable function block monitoring.

Forcing elements

To force a discrete element as a relay or coil, just click on it while in the monitoring mode. A dialog
box will give the option to force to O (false) or 1 (true) during one cycle of the logic network of the
DF65. After that the signal will assume a value according to the logic or nature of the forced point.
For instance, if input was forced, after the forcing cycle, its value will be according to the input scan.
If it is a virtual variable that is not being used in the logic and not changed via communication, it will
keep the forced value.
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Using the Monitoring Feature in the MODBUS Addresses Page

Using this feature the user will be able to monitor the values of the I/O points, Function Block
variables, parameters and the values of Special Registers in the '"Modbus Address' page. The user
should be online to view the values of the points. To monitor the desired points, click on the 'Modbus
Address' button from the tool bar or from the Configuration menu item. The following window will
appear.
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Fig 3.86- Using the Monitoring Button to Monitor MODBUS Variables In The MODBUS
Address Window

The monitoring buttons are disabled because the user has to select at least one point for them to be
enabled.

Select the desired points to view the values. This can be done by clicking the mouse on the button

on the left side of each row. The cursor changes to an arrow when the user points the mouse on this
button. To deselect the points simply click on the left of the row again. To clear the points selected

click on the 'Clear’ button.
L

The window now shows only the points being monitored along with their values.

To monitor the values click on the 'Monitor Values' button
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Fig 3.87- Monitoring Variablesiln The MODBUS Address Page
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I
To temporarily stop monitoring simply click on the 'Pause’ button _l .

To start monitoring again click on the 'Continue' button (which is same as the pause button)

|

= |
To stop monitoring click on the stop button

. This will take the user back to the old window,
which shows all of the points.

The points selected before will remain selected so the user doesn't have to select them again if it is
necessary to monitor. Even if the user closes the window and comes back at a later time the points
are still selected for the user convenience, simply click the 'Clear' button to clear the selection.
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Fig 3.88- Selected MODBUS Variable Points

The user can also select multiple points by using the <shift> key. Select a point, press the <shift>
key and select another point, all of the points in-between will also be selected.

ONLINE Mode

The DF65 controller supports two online edition modes: “Online Edit” and “Full Online Edition”.
These two modes are different and competitive, the option to use one or the other depends on the

situation.
T
- Online Edit @

_IE". R
- Full Online Edition “& .

In order to make the Ladder configuration easy to read in both online modes, the user can configure
two different background colors for the Ladder in each online mode. In the toolbar, click on the Tool
option and choose Preferences. Click on the tab Color. The following picture will be showed.

T Praferonces F!
Disgeam | Misc  Coled | M, dcick | Dimmciony |

E i Cirdires

el

Fredl Dl - chticon
Diaciogeound Color

ok | Coreni ]

Fig 3.89- Changing the background color
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Online Editing

In this mode, the user can:

- Change logic elements

- Change the logic element tags.

- Change blocks parameters.

- Change function blocks.

- Visualize the process after the changes (through monitoring the logic net).
- Undo changes, if they were not saved in the controller.

- Edit only one logic net by time.
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Fig 3.90- Editing Online Mode

How it works?

During the Online editing, the DF65 allocates a separated memory area only for the new changes.
That particular logic network that is being edited will be running during the whole editing process. In
this way the user can progressively observe the system response for each of the changes.

Many modifications can be done before the decision to finally save them in the DF65.

It will still be possible to cancel all modifications sent to the DF65 if they were not saved to the
NVRAM at this time.

To modify a logic element, its corresponding label or a function block parameter, “right click” on the
cell where the object is. Many other modifications can be done in the same logic network before
partially sending to the DF65to see the systems reaction. After several partial modifications, the user
can finally decide to confirm the new configuration by saving it to the DF65 NVRAM. Remember to
save the modifications to the disk.
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Full Online Edition

The online editing buttons

=i

== Send all temporary changes to the DF65. Temporary changes are indicated by a (tc) mark
close to the object.

ﬂ Save all previous changes on the DF65 NVRAM. Previous changes are represented by a (pc)
mark close to the object. The logic object has this mark only when the modification has been sent to
the DF65but not yet saved.

A Go back to the original or last saved logic network. The logic network will be replaced by the
last one saved in the DF65 NVRAM.

Al Erase a selected temporary change from the network. To select a temporary change you
should click on changed element with the left bottom of the mouse.

IMPORTANT
The FIFO block cannot have its parameters changed in Editing On-line Ladder Mode.

This option allows the user to change the configuration while the logic controller still executes the
control cycle, without interruptions in the process, to guarantee the continuity without changes in the
project.

In this mode, the user can also:

- Add/Remove Networks.

- Add/Remove Modules.

- Add/Remove RIO Interfaces.

- Add/Remove User Functions.

- Change Module Configurations.

- Move Modules.

- Undo changes that were sent to the controller.

- Visualize the control process after the update (through monitoring the logic net).

Important information to be considered before using the Full Online Edition

After the execution of an alteration procedure in the Full Online Edition, you should save the
configuration file and generate the tags list and programming of the MCT table again, through the
software TagList Generator. This procedure is necessary because exists the possibility of the tags
have been included, eliminated or changed.

During the Full Online Edition of a configuration, alterations should not be made in parameters of
function blocks through supervisory programs. This because, after the sending of the configuration
to the CPU, the parameters that were obtained through upload of the configuration will be valid.
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Using the Full Online Edition

The Full Online Edition mode can be accessed through three options, when the user is online.

_lE". R
- Click on the button on the toolbar .
- Click on Tool - Full Online Edition > Edit.
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Fig 3.91- Option to start the Full Online Edition

- In the Network Page, click with the right button and the Full Online Edition window will appear.

E Fress this bunon to Monilor and Force signnd
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Fig 3.92- Option to start the Full Online Edition

The following dialog box will be showed to indicate that the user chose Full Online Edition mode.

Full Online Edition

-Device Information
Device: DFES Wersion: 14.54  Release: a7

Configuration: LEDOS +8 Cycle: 10 ms

Config Date: [24/8/2004 16:52:25 P3-RI0: 1152k

Comm. Channel: 1 Time Delay: Ome O Duty: Oms
Status:

Activated Full Online Edition model

ok I Cancel |

Fig 3.93- Active Full Online Edition
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The Network Page will display the configured background by the user previously and at the lower -
right corner will indicate “Full Online Edition”. The configuration will be on edit state.
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Fig 3.94- Ladder Window

After the first change in this configuration, it is impossible monitor any operations. This inhibition is
due to the configuration in the DF65 controller being different from that displayed in the
LOGICVIEW. If there is some monitoring, it will be disabled and the following message will be
showed.
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Add/Change Ladder Elements

Ladder elements, such as relays and coils, can be added, changed or removed. When an element is
added, one (N) New indication appears at the side of this element. See the following picture:
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Fig 3.96- Add New Elements

When an element is replaced or modified, the indication tc (temporary change) appears.
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Add/Remove Networks
With this option, the user can add or remove Networks on the online mode. In order to make it, click

on Add Network D button. A New Network will be created. To visualize the previous Network and

the New, click on the Tile Horizontally button. The following picture shows two Networks in

the same window.
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Fig 3.98- Add Networks

picture below will open. The user can delete the desired network clicking desired Network, and then,
clicking on the Delete button.

Network Management (2 Logic Networks)

Metwark
Met Label Enabled Description -
B |METD WES LEDOG prograr - first LD page - Ladder Logic Diagram
MET1 rES LEDOE program - second LD page - Ladder Logic Diagram
2
.
v
¥

o1 of]

Cancel |

Fig 3.99- Delete Networks on the Full Online Edition
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Add/Remove Modules

In the Full Online Edition mode, the user can add, delete or replace Hardware modules in the
Hardware Page.

When a new module is added, the indication New appears, as in the picture below.
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Fig 3.100- Add Modules in the Full Online Edition

When an existent module is deleted, the indication Deleted appears.
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Fig 3.101- Delete Modules on the Full Online Edition
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When a module is replaced, the indication Replaced appears.
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Fig 3.102- Replace Networks on the Full Online Edition

Add/Remove Virtual Modules

Virtual Modules can be added or removed in this mode. In order to make it, proceed the same as in
the Offline mode.
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Fig 3.103- Add Virtual Module on the Full Online Edition
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Add/Remove RIO Interface

The user can add or remove RIO Interfaces in this mode.
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Fig 3.104- Add RIO Interface

Add/Remove User Functions
User Functions can be added or removed from Ladder.
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It is important to remember; only one instance can be done for each user function.

Change Module Configuration

In the Full Online Edition, it is possible to change the hardware module configuration in the Page
Module. After the hardware module configuration changes, the Note “Modified” will be displayed in
the field “Online Edition” for the changed module, according to the picture below.
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Fig 3.106- Change Hardware Modules in the Module Page

Move Modules in the Module Page

With Full Online Edition, the user can move modules at any Main or RIO systems.

After the module is moved, the Note “MOVED FROM <SRS Source> TO <SRS Destiny>" appears,
as it can showed.

SRS — System Rack Slot

System: 0- Main

1 to 6 — Remote Interfaces
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Fig 3.107- Module moved in the Module Page

Update in the Full Online Edition

After the desired updates, it is possible to update the DF65. In order to make it, on the toolbar,

select Tool and Full Online Edition - Send, or click on the button .'m .
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Fig 3.108- Change update on the Full Online Edition
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The following window will be displayed. It shows the CPU actual data and the options Update and
Close.

Dewice Infcamation
Dievice DFES Yerpion: 1454 Meleaps: o

Configuestions  DFES_v0 Cysche: 101 fra
Conlig Date: PEAI0L 172141
Comm Charmet | Tive Delwe Oma O Duby Dme

Status:

Sandng updats 1o CRL
CALITION: Tha cantiquraSon has changad Flasca
make sue all devices ame compatible with both sofware
and hardware configurasion!

Updale Close

Fig 3.109- Configuration Update

If the option Update was selected, the changed configuration will be updated in the CPU. The
progress indication is showed, according to the next screens.

Dievice Inloamation

Dievice DFES Yerpion: 1454 Meleaps: o
Configuestion:  DFES_vl Cyehe: 10 it
Ciorilig Dot SRR 1T

Comm Channgt | Time Dol Omo Ol Duwny: Ome

Status:
Wil whila the CPL g baing updatad

Fig 3.110- Update in progress

Device Infoimation

Dvica DFES Wertion: 1454 Flabsase (1]
Corfigantore  DFGS_¥0 Cycher 10ims
Config Dt 20002004 17.20:20

Comm, Channet | Tire Deleyr Oma  OF Dute Dima

Status:
The updating of conbguration is ORI

Fig 3.111- Configuration update concluded

After the update is finished successfully, LOGICVIEW shows the parameter values ConfigDate
and the new Configuration cycle.

If there was a communication or control transfer failure to the new configuration, the DF65 will
continue executing the control referring the original configuration and the LOGICVIEW will display
the following message.
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Devies Information

D DFES Vertionr 1454 Asleaan ar
Corhgastere DFES B Cipcler 10 e
Config Date 26872004 172041

Comm Charrel 1 Tene Delaye Ome 00 Dute O

Status:

Updating of configueation cancibid

Clae i

Fig 3.112- Canceled Update

System Test after the update

After a successful update LOGICVIEW stays in “test” state. In this state, the monitoring is enabled
again and the user can observe the system conditions with the updates, thus, the user can choose
one of the following options:

Confirm the changes done. Thus, the system executes the control with the new configuration and
removes the previous configuration.

Cancel the changes done, keeping the actual values of dynamic variables. In this case, the system
returns to execute the previous configuration and delete the new configuration. The existent
dynamic variables of the previous configuration are updated with the actual values.

To confirm the changes, it must select in the toolbar the Full Online Edition ->Accept Changes, or

click on the button '{'E .

LogicView - Online Save

Data is going to be saved on the DFES CPU memany.

Cancel

Fig 3.113- Online Save

To cancel the changes, it must selected in the toolbar Full Online Edition - Remove All, or click on

the button E

Full Dnkime Edition

Device Inloamation
D DFES Version 1454 Releane ar

Configuesiior:  DFES_vA Cycle 10ma

Conlgy Mgt oSN 170308

Cerm [hawml 1 Tovws (ol O ivm {iﬂﬁnl}- LI
Slatus:

The reference gunhglxl:hl;-n wod reiiteed suche s:ll..ﬂ:r‘

oK

Fig 3.114- Remove the Changes in the Configuration

In case the user doesn't make none of the two options and go to the Off-line Mode, the DF65
automatically will accept the changes after 5 minutes.
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Differential Download

The Differential Download is a way to update the DF65 configuration, whose edition was done in the
online mode.

If the user needs to edit an offline configuration in a workstation far from the process, it will use the
“Using Base Configuration” option. In order to make it, it is necessary to edit the same configuration
sent to DF65, do the changes and update the DF65 that executes the process control.

An example will be displayed of an edit configuration that uses this option.
1° Step

The user must guarantee the edit configuration is the same that is executed in the CPU. Thus, the
CPU must not have any change in its configuration.

If the configuration executed in the DF65 is not the same edited by the user in the workstation far
from the process, it is impossible to send the configuration to the DF65 unless interrupting the
process.

Condition Table
The configuration file posses two data:
1 - Save Data (DataSave): data of the last save.
2 - Reference Data (DataRef): data that will be sent to DF65 and also will be referenced to allow the
differential download.
DateOfDF65: configuration data that is in the DF65.

Rules:
Type of Action ‘ Option ‘ Algorithm
IF FILE_MODIFIED THEN
DateRef < Now
Normal Download Only Download ELSE
DateRef < DateSave
END
Norma Download Save and Download DateRef < Now
Upload DateRef< DateOfDF65
IF OFFLINE AND
FILE_MODIFIED_AFTER_DO
WNLOAD AND
Save and Save As NOT_USING_BASE_CONFIGU
RATION THEN
DateRef < NULL
END
Update and Differential Download DateRef € Now
If the field DateRef = Null indicates the configuration changed since the last download for the
DF®65, thus it will not be allowed to enable the Using Base Configuration option.
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2° Step

By the toolbar, select Tool > Define Base Configuration.
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Fig 3.115- Set the Define Base Configuration option

At the lower right corner indicates the Base Configuration is being used.
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Fig 3.116- Using Base Configuration set
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3° Step:

Do the needed changes in the configuration.

4° Step

Case 1: DF65 is connected to the PC

After doing the changes in the configuration, click on the Online button. The Differential Download
option will be enabled.

Case 2: DF65 is not connected to the PC or is desired to send the change late.
In this case, configuration must be saved which will be open when it was doing the Differential
Download in a PC connected to the DF65.

The Differential Download option only will be enabled if the option DateRef = DateOfDF65, that is,
the file reference date is the same to DF65.
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Fig 3.117- Enabled Differential Download

After doing the Differential Download, the changes done will be sent to the CPU.
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Fig 3.118- Change Update

A CPU update message will be displayed.
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Fig 3.119- Update in progress

LOGICVIEW goes to Full Online Edition with the configuration already updated on the CPU.
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Fig 3.120- Full Online Edition
After the update, LOGICVIEW will be online in test state.

Differences between Online Edition and Full Online Edition

When the user is in Online Edition can only change element tags, block parameters and relays/coils
types. With Full Online Edition, all the changes, that it would be necessary to be on offline mode to

do, can be done online, easily for the user observation.

In the Online Edition there is the “Undo Change” option, when the user does not want to save any
change. In the Full Online Edition, the user has two options Remove All and Undo during the Logic

Network edition.

Full Online Edition Advantages

The best advantage of Full Online Edition is that the user can do the changes without interrupting
the process, thus the I/O values and function block variables are preserved during the transferring

for the changed configuration.

It is possible to edit the configuration in the Offline mode with the option to do the update lately.

ba l:llgm U

Pl (heudoren bt

The changes can be done with DF65 in any state mode: Run, Hold, Freeze or Safe.

Notes:

- After the control transference for the new configuration, the digital and analog output modules

added (or moved) will be started with the safe values (defined in the Global Table).

- The activation of the Full Online Edition disables the Online Edition automatically, and vice versa.

- When the configuration updates are done by Full Online Edition in redundant systems (DF65E3R),
the passive CPU follows the active CPU on the configuration interchange, thus there is not
synchronism between CPUs. In order to make it is necessary that the Two CPUs do not have the

inter CPU cable disconnected during the update process.

- The Input, Output and Function Blocks Modbus Addresses are kept (when the automatic mode to

determine the Modbus Addresses is used), except the following situations:

- Modules moved to other system (from Master to RIO or from RIO to Master or other RIO).
- FB-700-1S and FB-700 Modules that have added groups and there is not the enough

quantity of available and subsequent Modbus Addresses.

- Function blocks which have the number type changed from integer (INT) to Real (REAL) or

ANY_NUM.
- FIFO block can have the Modbus Address changed.
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Note for DF45 Module

The DF45 Module has an internal configuration. When an existent DF45 module in the original
configuration has its configuration changed in the Full Online Edition, DF65 will interrupt the reading
of this module from the receipt of the command which has the new configuration. After the control
transference for the new configuration, the module can be read again.

If the changes were cancelled, the DF45 removed or changed, the configuration will be recovered,
after returning to the previous configuration.

Note for FB-700 Module

The Fieldbus 1/O Modules (FB-700 and FB-700-1S) also have internal configuration. If there are
changes in the original configuration, the module reading/writing will not be done while the internal
configurations do not match the CPU configuration. Because of this, the reading/writing stop will not
occur before or after the control transference for the new configuration, depending on the internal
configuration change of the modules was done before or after the DF65 update.

Note for Block View Communication

During the update, using Full Online Edition, the BlockViews which are configured in the DF65 are
preserved. However, points that have the Modbus Addresses changed will not be supervised
correctly.

Communication Failures

a) Before using the Send button

If the communication between the LOGICVIEW and DF65 is lost, during the edition, DF65 will
execute the number of retries determined on the Communication Settings — Number of retries. If the
communication is not restored during this time, the following message will appear.

Logic¥iew - Communication: Online

Warning
Device is not present. Please check the connection.

Gao Dffline |

Fig 3.121- Communication Failure Warning

With the communication restored, the user has two options: click on Retry or Go Offline button.
- If Retry option is chosen, LOGICVIEW returns to online configuration, waiting the user clicks on
the Send button.

- If Go Offline is chosen, LOGICVIEW goes to Offline and at the lower right corner indicates “Using
Base Configuration”, and it is allowed to do the Differential Download, explained previously.

b) After using the Send button

After clicking on the Send button and if there is communication problems between the LOGICVIEW
and DF65, two situations are possible:

b.1) The CPU does not still have the new configuration
The following message will be displayed.

Logic¥iew - Communication: Acknowledgment

Warning

Acknowledgment for the sending of the systern configuration is
incomplete.

Fig 3.122-Incomplete Acknowledgment Warning
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This message indicates there is failure at the sent of the configuration. Click on the OK; the following
message will appear.

Full Online Edition

Device Information
Device: DFES Version: 1454 Release: ar

Configuration: DFES w8 Cycle: 10 ms
Config.Date: 17/8/2004 17:19:49 P3-RI0: 115,2k
Comm, Chanmel: 1 Time Delay: Oms O Duty: O ms

Status:

pdating of configuration canceled.

Cloze |

Fig 3.123-Configuration Update Canceling

LOGICVIEW will be in the Full Online Edition, waiting the configuration to be updated in the CPU.

b.2) The CPU already has the new configuration
The following message will be showed.

Logic¥iew - Communication: Online

Warning

Device is not present. Please check the connection.

Gao Dffline |

Fig 3.124- Communication Failure Warning

With the communication restored, the user has two options: click on Retry or Go Offline button.

If Retry option is chosen, LOGICVIEW returns to online configuration, waiting the user clicks on
the Accept Changes or Remove All.

If Go Offline is chosen, the following message will be displayed to indicate the user will lose the
possibility of Remove all changes done in the configuration and the Differential Download option
will be disabled. If, in fact, the user chooses this option, the changes done before the
communication lost will be saved in the DF65.

1I

@ After of this action, the options 'REMOVE ALL' and 'DOMWRLOAD DIFFERENTIAL' will be disabled.

Fig 3.125- Options Remove All and Download Differential disabled

c) After using the Accept Changes button

When there are communication problems between the LOGICVIEW and DF65, after clicking on

Accept Changes, the following message will appear:

Logic¥iew - Communication: Online

Warning

Device is not present. Please check the connection.

Gao Dffline |

Fig 3.126- Communication Failure Warning

3.90



LogicView

LOGICVIEW will not be in the Full Online Edition, but online. Clicking on Retry, with the
communication restored between the LOGICVIEW and DF65, it can choose between Online Edition
and Full Online Edition.
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Fig 3.127- Accept Changes

It is important to remember even the communication between the DF65and LOGICVIEW is lost, but
the Accept Changes button has already been selected, these changes will be save in the CPU,
independently of the chosen option after the communication restore.

Update Desistance in the Full Online Edition

In order to desist of doing the updates in the configuration, the user must click on the toolbar, on the
Full Online Edition button to go out from this mode. The following window will be displayed, offering
three options to the user:

The configuration has changed.

FlemoveAIII Go Offline Cancel

Fig 3.128- Update Desistance
If the Remove All option was chosen, all the changes done in the configuration will be removed.
LOGICVIEW will be online and the user can chose between Online Edition and Full Online Edition.

If the user chooses Go Offline, the following message appears.

Logic¥iew - Go Dffline

Are ol sure you want to go 'Offline'?

Cancel |

Fig 3.129- Go to Offline mode
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If the user chooses Yes, will go out of the Full Online Edition, being Offline, but on “Using Base
Configuration”, with the possibility to do the Differential Download without interrupting the process,
returning to the Full Online Edition.
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Fig 3.130- LOGICVIEW in the Offline mode
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Fig 3.131- Differential Download enabled

After the update successfully made, it is advised to save the configuration file, because the
automatic save is not executed and the DF65 is with the new configuration.
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Example for Full Online Edition

Example 1

From an existent configuration, the user can add modules, network pages and new configurations.
1- Make the configuration download.

2 - Choose the option Full Online Edition.
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Fig 3.132- Configuration in the Full Online Edition
3 - Go to the Hardware Page. Add a new rack and module.
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Fig 3.133- Adding new rack and module
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4- Add another module and configure the safe values.

Fig 3.134- Adding the DF46 module

5 - Click on the Virtual Module Page and add another module.

Fig 3.135- Adding a new Virtual module
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6 - Go to the Network Page and add another Network. Add the new configuration.
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Fig 3.136- Configuration in the Full Online Edition
7 - Go to the Hardware Page and add a Temperature Module (DF45).
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Fig 3.137- Adding the Temperature Module
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8 - In the Network Page, add another Network. Add the GE function block to make the comparison
between the temperatures.
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Fig 3.138- New Network with the GE function block

9 - Click on the Send button to send the configuration to the DF65.
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Fig 3.139- After the Send button
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Example 2

From an existent configuration, it is possible to replace Remote Interfaces.
1 - Make the configuration download.

2 - Choose the option Full Online Edition

[ ™t W - emenapiliy] + [0 - Fwey, Ovdders 0 - Tt Aetad i) =iE =

Fe (i Cafgeaon s Wades el

S Ee0EBE - O0BA DOFER e i

Clen Gilald @ Force @Fach | 0 T EEQZE
E] T il 1

o T T T T T T I (|
i [T ]
u DF xxoaiEn 20 DFno i oFineniaa CF 02 3 om0 boge. ] eileadi] “ :I
L L I Il ¢ B
1 ¥l 10 ) T {r— Tt
EF GO0
| —— x|
i — % :
E " Devics Informalion DEGCINR A |
H CDwer DFES Ve M5 Rekss 6 o LAl |
H Cobusmion. wasic! Ccle 45 ma DEEIOMRWTM |
i ) . CondiDinte ERAUR0E 114220 PG 115
u o AT | Comem Chanad 1 Tisa Dl D 08 Duty Dsa i |
1 i . Status:
D rRenns o ok vamBaT e ———————————————————
N P Arsmvanad Full Dréne Edson modsl
] Fi T o { |
i DF 4G Mo v —
i Y e 2
5 - | | il
i P ]
H = wr =
'] PO TR TR
i “r
B BT DFGEINANNE 2
e
i B DFEIRETES
(] mf
B e I
I ];I 0 | 7 Dolma L
. I ,
———— .
| o en o me rzw || 105 | Oriew || Enstied | Wodhed 4 [0 -|-l SIMAr Laboratories Cerp. Fusll D E ciliann

Fig 3.140- Full Online Edition active

3 - Go to the Hardware Page. This configuration is composed by CPU Main and Remote Interface.
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Fig 3.141- Hardware Page
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4 - Add another Remote Interface.
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Fig 3.142- Adding another Remote Interface

[Frall Dirskerve: E llinny

5 - Remove the existent modules from the Remote Interface 1 to Remote Interface 2.
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Fig 3.143- Moving modules from the Remote Inteface 1 to Remote Interface 2
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6 - After moving the modules from Remote Interface 1 to Remote Interface 2, is can, in fact, remove
RIO1. In the following picture, a confirmation message appears to confirm the action.
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Fig 3.144- Confirming the Remote Interface removing

7 - The Hardware Page will be as in the picture below.
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Fig 3.145- Hardware Page after removing the RIO1

3.99



LogicView Configuration Manual

8 - Return to the Network Page and continue the configuration update.
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Fig 3.146- After the Send button

Connecting the DF65 to an HMI

Connecting a host computer to one or more DF65s can be done using a serial port or an Ethernet
adapter. Variables/parameters acquisition can be done with standard Modbus/RTU or Modbus/TCP
drivers that work directly with the software application to act as an HMI.

Another technique is to select HMI ready to work as an OPC client based only on variable Tags and
then install the DF65 OPC server to directly communicate with the DF65 units. See more
information on both processes below.

OPC (OLE for Process Control)

What is OPC?

OPC is a widely accepted industry standard. It is a client-server technology for interchanging
parameter values between applications. It also makes device variables available in a standard way
where multiple clients can simultaneously access them. Regardless of whether the server is located
in the same workstation or remotely over a Microsoft network. OPC technology runs on Windows NT
or Windows 2000.

Benefits for the DF65

The OPC technology enables a single distributed Fieldbus database to be shared among
workstations, eliminating inconsistencies. After the configurations for all of the DF65s in the system
have been created and debugged, all of the variable tags, their corresponding CPU addresses and
Modbus reference addresses are exported as a “Tag List” to the DF65 OPC server.

The DF65 OPC server has all of the information needed to access any Tag on the corresponding
DF65 and therefore provide all of the parameters/variables based solely on their tag for requisitions
coming from the OPC client. Considering this fact, neither the user nor the HMI software needs to
deal with addresses anymore but only with Tags!

This means the system becomes completely transparent, and the user should no longer worry about
addresses at alll.

Even if the Modbus register addresses change due to configuration modifications, it does not affect
the OPC clients. Therefore no reconfiguration is required because the OPC client should always
refer to a variable through its Tag and not its address.

In case the configuration changes, a new Tag List must be recompiled and registered to the DF65
OPC server again. This task is very fast and can be accomplished in a matter of minutes.
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The software on the workstation must be an OPC client compatible application. It accesses DF65
data through the DF65 OPC server. Most typically all of the HMIs in the market are ready for the
OPC. The figure below shows a typical relationship between different components of the OPC
architecture.

OPC Server
'I'n| Addmm W
= . 1
- i iJ ;.‘ =
= AT __.....:1

i

Fig 3.147- A Typical OPC Architecture

Smar DF65 OPC Server

The DF65 OPC server is a Windows application developed by Smar. Based on a given Tag List it
can access data from one or more DF65 CPUs and make the data available for any OPC client in
the network.

The DF65 OPC server can get data from the DF65 modules through serial ports or Ethernet
connections.

Smar DF65 Tag List Generator

The DF65 Tag List generator is a Windows application that can combine one or more DF65
configurations. It can create a Tag List with device addresses (Modbus ID or IP address for
Modbus/TCP) and Modbus addresses for every variable/parameter configuration selected.

The Tag List generator is also responsible for registering the Tag List on the computer where the
DF65 OPC server will run.

Please refer to the Tag List Generator Manual for further information.

Configuring the OPC client

The OPC client in the workstation typically has an OPC browser that allows the user to navigate
through to the tag to be displayed. First select the OPC server "Smar.DF65Server.0" then the
configuration, in this example "mn_700", followed by the user tag, e.g. “FIC-123.PV". l.e. the same
tag that was configured in the LOGICVIEW is used by all software applications throughout the
system, with no need for retyping or renaming. Remember to write values in ICT blocks (e.g. set
points) to the internal parameters, not to the output. Likewise, PID output should be written in
manual to the output of the SMPL block.
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Fig 3.148- An OPC Client

The DF65 analog values are represented in percentage scale as an integer 0-10,000. To get an
engineering unit readout in the OPC client software it has to be on a scale of the analog values from
the OPC server.

Using Communication Drivers with MODBUS

Modbus Communication

HMI Softwares that do not support OPC cannot use the OPC server to get data to and from the
DF65. Therefore they need to communicate directly with the DF65 using the Modbus register
numbers to address the data in the memory of the DF65.

The LOGICVIEW software automatically assigns Modbus memory register addresses to all
elements and block parameters, and generates a cross-reference listing for all of the Modbus
register numbers. This makes mapping of the data in the application software easier.

Select on menu: Configuration/Modbus Address to call a Modbus list on the screen. This list can
also be printed for convenience, go to menu File/Print and select the option for the Modbus Variable
address
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Fig 3.149- Modbus Addresses

Because LOGICVIEW is designed to work on the standard Windows operating system, it benefits
from the latest information technology integrating with the common MS-Office suite. The Modbus
register’s list can be exported to MS-Excel. Click on "Export” button on the right side of the window.
This flexibility and openness makes the data available to other applications. In Excel the user can
easily sort and filter the information to get just the the information necessary.

Click the “save” button and select the type of file necessary to export and rename the new file.
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Fig 3.150- Exporting MODBUS Addresses

Example of a Modbus address list opened in Excel

B G e e Pgmat Tk aka Erdos o
DEE@RT thBT - - | AF® LAl D3 - @

|45 s s(w s Bs EENBEPX, B8 EE -S40
ol = - T
F -
LI LT Addrass T Tipprtdu bnl il InCiltdpred Class Classldum Dosc
B4 -1 301 BEID1 1 5 [[=F3] BOOL 1 BFUT 1 1
N5 013G S0 T o4 BO0L 1 BT 1 1
BB TGIBROIT S PUON_2A 10008 BOOL 1 BT 110 1 Pump 2 & pinst
[ (WHITIGZEE0IN.  P_Oh_ 8 THEE BOOL 1 BT 1K 1 Pussp 2 B sisn
GE)|M-1IGIEE0NN 2 P_ON_BC 12T BOOL | BT (1] 1 Pusp 2 C ama
B 01 GBI T P_ON_ID MR BOOL 1 BT 110 1Pump Do o
m (WMHITIGEIENI A POF A 15028 Sl 1 BFUT 18 1 FPumsp £ A fiop
AN WHIIGZEBNNN S P_OF_ 78 10030 BOOL 1 BFUT 1 1 Pussp 2 B iy
TR 01 IIEE0N E POF_2C 18031 BOOL 1 BEUT 0] 1 Pusp 2 C ap
T KB Y POOF_0 18007 BOOL 1 BPUT 140 1 Pump2Dviop o
[N e . I | Ld

Fasely [ =T
Fig 3.151- Opening MODBUS Addresses list on MS-Excel

Modbus address coding
The DF65 uses the open industry standard Modbus/RTU and Modbus/TCP protocols for
communication. In Modbus, information is mapped into registers. There are four “references”

(groups):

O0xxxx (Output Coils), Discrete output

1xxxx (Input Contacts), Discrete input, Fieldbus status
3xxxx (Input Registers), Analogue input

4xxxx (Holding Registers), Analogue output

LOGICVIEW automatically assigns these Modbus addresses to 1/O, ladder elements and function
block parameters etc. eliminating tedious work and human errors. If the OPC server is used, the
user no longer needs to be concerned about Modbus registers at all, since these will be completely
handled by OPC server.
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Implications in Modifying a DF65 Configuration

In older versions of the DF65 Modbus registered addresses were changed every time the user
changed the configuration. In the current version, all registered addresses are kept. Modbus
variables are physically stored in a sequential order of absolute address. Starting from the main I/O
and next RIO1 to RIO6. Modbus areas have logic separation ranges so that all these ranges refer to
the main CPU or to the remote I/O DF65.

When the user adds a new module, the old area of Modbus registers will be in the same position.

LOGICVIEW only inserts the new positions in the area reserved without any dislocation. The user
no longer needs to worry about this allocation because the LOGICVIEW does it automatically.

Digital Memory Map

Type Unit Modbus Address Number Of Points
Inputs Range 1x xxx
DI - MASTER 10 001 — 13 000 3000
DI -RIO #1 13 001 =13 500 500
DI - RIO #2 13 501 — 14 000 500
DI -RIO #3 14 001 — 14 500 500
DI -RIO #4 14 501 — 15 000 500
DI -RIO #5 15001 - 15500 500
DI — RIO #6 15 501 — 16 000 500

Outputs Range 0x xxx
DO - MASTER 00 001 — 02 000 2000
L e ! 02 001 — 03 000 1000
Variables
DO - RIO #1 03 001 - 03 500
DO - RIO #2 03 501 — 04 000 500
DO - RIO #3 04 001 — 04 500 500
DO -RIO #4 04 501 — 05 000 500
DO - RIO #5 05 001 - 05 500 500
DO - RIO #6 05 501 — 06 000 500
Discrete Virtual 06 001 — 07 000 1000
Variables

* Additional Range

Analog Memory Map

Type Unit Modbus Address Number Of Points
Inputs Range 3x xxx
Al - MASTER 30 001 — 31 000 1000
Al - RIO #1 31001 - 31 250 250
Al - RIO #2 31251 - 31 500 250
Al - RIO #3 31501 -31750 250
Al - RIO #4 31751 -32000 250
Al - RIO #5 32 001 — 32 250 250
Al - RIO #6 32 251 — 32 500 250
Reserved 32 501 — 34 000 1500

Outputs Range 4x xxx

AO - MASTER 40 001 — 41 000 1000
AO - RIO #1 41 001 — 41 125 125
AO - RIO #2 41 126 — 41 250 125
AO - RIO #3 41 251 — 41 375 125
AO - RIO #4 41 376 — 41 500 125
AO - RIO #5 41 501 — 41 625 125
AO - RIO #6 41 626 — 41 750 125
Reserved 41 751 — 41 875 750
Function Blocks 42 501 — 49 950 7450
SIEGENRENES 49 951 — 49 999 49
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Special Registers
The LOGICVIEW has a few special registers that can be acessed by an HMI interface through the
MODBUS addresses of these registers. To access these registers, on LOGICVIEW click at
MODBUS REGISTERS.

The table below shows are these special registers:

Spgcial ‘ L OIDEUIS ‘ Description
Registers Address

RTC_Sec 49951 Real time clock : Seconds (00-59)

RTC_Hour 49953 Hour (00-23)

RTC_Dweek 49994 Day Of The Week (01-07)

RTC_Day 49955 Day of The Month (01-31)

RTC_Mon 49956 Month (01-12)

RTC_Year 49957 Year (00-99)

ScanCicleTime 49958 Tempo real de execucao do programa

TimeOutPort01 49959 P1 port Communication Timeout (multiple of 10 miliseconds)

TimeOutPort02 49960 P2 port Communication Timeout (multiple of 10 miliseconds)

TimeOutPort03 49961 P3 port Communication Timeout (multiple of 10 miliseconds s)

TransferState 49962 Reserved

ReadyScanRio 49963 Communication Status between master CPU and RIO Module( valid only for

*) Redundant Systems)

SSIO Status (*) 49964 Communication status between CPUs (valid only for Redundant Systems)
Battery status

Bat Status 49965 1-1Is not OK
0-0OK

(*) Refers only to the DF65ER
ReadyScanRio

If the bit is on state On (1), it is possible to communicate with the RIO module and the configuration
is the same both in the main CPU and in the RIO Module.

. . States
Bit Description 0 1
0 Not used - -
1 Ready for Scan RIO 1 No Yes (RIO 1)
2 Ready for Scan RIO 2 No Yes (RIO 2)
3 Ready for Scan RIO 3 No Yes (RIO 3)
4 Ready for Scan RIO 4 No Yes (RIO 4)
5 Ready for Scan RIO 5 No Yes (RIO 5)
6 Ready for Scan RIO 6 No Yes (RIO 6)
7 Ready for Scan RIO 7 - -
SSIOStatus
. . States
Bit ‘ Description 0 1
0 Good Connection on the SSIO Channel No Yes
1 Redundant Buffer is busy No Yes
2 Configuration Check The CPU Main and Backup The CPU Main a_nd Backup
Names are the same Names are different
3 CPU Identification Backup Main
4 } There are either CPU Main There are CPU Main and
or two CPU Backup Backup
. . The CPU Main keys are The CPU Main and Backu
5 Key States (rotary key and dip switch) different from CPU )I;ackup keys are the same P
6 Firmware Check version The CP_U Main aqd Backup The CEU Main and Backup
versions are different versions are the same
7 Status received from another CPU by the No Yes
SSIO channel
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Note: These data types are Word (“MSB LSB”). The first eight least significant bits (LSB) represent
this status.

Manual Modbus Addresses Attribution

Each I/O Module and Function Block included in the configuration allocates memory space in the
CPU. This memory space has a Modbus Address. The user has the option to manually allocate this
address or let the application do it automatically. Once allocated the Modbus Address is fixed unless
changed by the user.

In the automatic mode, LOGICVIEW attributes addresses to all of the points but the user can
change the address by switching to the manual mode. The user can change from automatic to
manual and vice versa by choosing '"M.Addr' tab in the preferences window which is under 'Tools'
menu item.

% Preferences o ﬂ

Diagraml Misc I Colar Directom

Modbuz Address Assighment

{+ Auto

" Manual

Ok, Cancel

Fig 3.152- Setting Manual or Automatic MODBUS Addressing

Automatic Modbus Address Allocation

Select 'Preferences’ from the 'Tools' menu item. Click on the 'M.Addr' tab. If the 'Auto’ option is
already selected just click 'Cancel', if not select the 'Auto’ option and click 'OK'. The Modbus
Address attributed to all of the points is now given automatically. It will be given in the sequential
manner, by selecting the first available slot in which all of the points in a Module or a Function block
fit. It follows a different address range for different data types as explained in the previous section.

Manual Modbus Address Allocation

Select 'Preferences' from the 'Tools' menu item. Click on the 'M.Addr' tab. If the 'Manual' option is
already selected click 'Cancel', if not select the 'Manual' option and click 'OK'. In this mode the user
will be given the option to select a Modbus Address each time a Module or a Function Block is
included.
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I/O Module Modbus Address Allocation

When the user inserts a /O Module in the 'Hardware Page' the '"Modbus Address' window will open.
This window has the following options as shown in the figure 3.153. It shows the Modbus Addresses
for the module DF38, which has one group of eight Inputs and one group of four Outputs.

1/0 Type: Indicates that the points are of type Digital Input(DI), Digital Output(DO), Analog Input(Al)
or Analog Output(AO).

Point(s): Gives the number of points of the 'I/O Type' in the module.
Data Type: Gives the data type of the points in the module.

Modbus Address: The default Modbus Address that the system gives.

DF38 - Modbus Address

170 Type paint(s] Data Type Modbus Address
kDI a BOOL 10003
Do 4 BOOL 0003
KI

Change Address |

Fig 3.153- Setting MODBUS Addresses Manually

To change the Modbus Address to a desired location click on the '‘Change Address' command
button. This gives a list of available Modbus Addresses as shown in the figure below.

DF38 - Modbus Address

170 Type paint[s] Data Type Modbus Address
b DI g BOOL 10009
Do 4 BOOL 00009
KN I
Change Lddress | ] |

Available Modbus Addresses 10003 - 13000

Select Modbus Address 10009 - 10016 j

Update Cancel

Fig 3.154- Selecting MODBUS Addresses Range

Select a slot from the 'Available Modbus Addresses' list and the 'Select Modbus Address' list box
shows the list of the addresses available in that slot. Select the desired Address. To accept the new
address click on 'Update'. To keep the old address click on 'Cancel'. If the user wants to change the
address again click on 'Change Address' otherwise click 'OK' to close the Modbus Address window.
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Function Block Modbus Address Allocation:

When the user inserts a Function Block in the 'Network Page' the 'Modbus Address' window will
open. This window has the following options as shown in the figure 3.155. It shows the Modbus
Address for the Function Block 'ABS'.

Function Block: Gives the type of Function Block.

No. of Registers: Gives the number of Registers allocated in the memory for this Function Block.

Modbus Address: Gives the default Modbus Address.

ABS 1 - Modbus Address
Function Black Mo. of Reqisters todbus Address
b LARS 2 42501
KI i
Change dddress | QK |

Fig 3.155- Setting Function Blocks MODBUS Addresses

To change the Modbus Address to a desired location click on the 'Change Address' command
button. This gives a list of available Modbus Addresses as shown in the figure below.

ABS 1 - Modbus Address
Function Block Mo. of Registers todbuz Address
B |ABS 2 42501

KI i
Change Lddress | (K |

Avwailable Modbus Addreszes |4250'| . 49950 j

Select Modbus Address |425m . 42502 j

Update |

Fig 3.156- Setting Function Blocks MODBUS Addresses Range

Select a slot from the 'Available Modbus Addresses' list and the 'Select Modbus Address' list box
shows the list of the addresses available in that slot. Select the desired Address. To accept the new
address click on 'Update'. To keep the old address click on 'Cancel'. If the user wants to change the
address again click on 'Change Address' otherwise click 'OK' to close the Modbus Address window.
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User Function Blocks

Introduction
User function blocks (UF) are boolean functions created by the user to simulate combinations of
normally closed relays (NC), normally open relays (NO) and coils.

To create user functions it is required to have one or more module on the Hardware Page or one or
more auxiliary variables in the Virtual Page Table. Once these functions are created, they will be
available for use in the design of a logic Ladder diagram.

User defined functions may be used only once in the ladder logic configuration.

Actual Ouput Actual Outputs/Inputs
Function Output ;:=Function of 1 Output of the defined functions
Temporary Variable Previous Temporary Variables

The left-hand side (L.H.S) of the equation is for specifying the actual output, the function output, or
the temporary variable. The symbol: = is the “Define” symbol and represents the equal sign. The
right-hand side (R.H.S) of the equation is for actual 1/0, or previous temporary variables or the
combination among them via Boolean operators. The R.H.S of the Boolean equation could also be
a function of the previous L.H.S temporary variables or the actual 1/0O.

Creating an User Function

1. In the main window of LOGICVIEW click on the icon -E[ | or in the Edit menu and select Edit
User Function. The following dialog box will open:

Create / Edit a User Function

Functions ;I
UF Label Edit

[EelEte

HARE

Close

. [

[ ]

Fig 3.157- The User Function Creation/Edition Window

2. Click on the New button. This action will move the cursor to the UF column Label. Next give a
name to this function.

3. Click on the button Edit in the above dialog box. LOGICVIEW will generate a new UF name at the
start of the logic program and the END command at the end of it. The program template will show
as the example below:

Creals / Edd & Llse Fuscissn

LISk =1
= |2
= |
et In Use | ]
e Tesmpoianer || § i "
'l Temgl & ) E.'I_I
= Tesmp2 Dislste o Cancsl I
i Temed
= Temed
~ Temgd
E 1o
e Temp? it
Tog o I
i L0 Gimge & Drdod T Ll Vgl I

Fig 3.158- Programming a New User Function: Variables and 1/O
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In the Empty Line(s) box the user will be able to delete a whole line by clicking on Delete All or add
a new line by clicking on Add. Verify will check programming logic syntax.

An 1/O box allows user to select a channel of an I/O module to be part of the boolean equation.

—Yariables

24~ DF27G1B40002.0

120 Groups I
Defaultlabel Userlabel | 44 ~ pFo7GiR400021

DF27G1B20003 e '

DF27G2B40003 | B4~ DF27G1B40003.2

i
B4~ DF27G1E40002.3

i

q I | _"I ~Tag—

/0 Groups € Wiiual Groups: | & Defaul O User

Fig 3.159- Modules of Inputs and Outputs as Variables

Virtual variables may be selected by choosing Virtual Groups.

—Warables

Virtual Graups ne YMI1BGTT111.0

10 YMIBGTT.1
Defaultlabel |USE'LabiB' 20 YMIBGITIN.2
30 WMIBGITI.3

4 YMIBG1T111.4
5 WMIBG1T111.5
B¢ WYMIBG1T111.6
7O WMIBGIT1.7

ﬂ_l _’I Tag
C 1/0 Groups & irtual Groups |_f: Default & User

Fig 3.160- Virtual Variables as Variables in the User Function

Logic operations can be implemented by using the operators in the Symbols box.

Syumbols:
Awnd | Or
ll.l .

()
i !
01

Outputs:
Cut

Fig 3.161- Symbols Used In the Creation of User Function Logical Equations

These symbols are described in the table below:

Symbol | Description

And Logic Operator AND (Binary AND)

Or Logic Operator OR (Binary OR)

/ Logic Operator NOT (Binary NOT)

; End of a logic statement (statement Syntax) , end of line, end of operation.
( Group Logic Operations

) Group Logic Operations

| Logic Function of negative transition. Ex: X=!A; where X is 1 and if A

) changes from 1 to 0. (Descending Edge Transition)

| Logic Function of positive transition. Ex: X=iA; onde X is 1 if A changes from
0to 1. (Ascending Edge Transition)

0 Negative Logic Constant (FALSE)

1 Positive Logic Constant (TRUE)

LOGICVIEW enables 16 temporary variables that may be used in the boolean equation.
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Temporaries:

Templ -
Temp2
Temp3
Tempd
Temps
Temphb
Temp? e

Fig 3.162- Temporary Variables

The user can set up to 8 outputs. To create an output the user has to click at the Outputs box.
LOGICVIEW will add a line with the value for the output as shown below:

Create / Edit a User Function

. USERF =]
Functions Oul =

UFLabel =8 |End

]
Cormnrnett:
‘ NaotIn Use | |
—Yariable :
| irtal | 0 YMIBG1T1I1.0 Temporaries: Symbols: -
e 1 YMIBG1T1.1 Templ d And | Or |
D efaultlabel U serlabel S0 YMIBGITIN.2 Termp2 _‘ ) : —
3C VMIBGITIN.3 Temp3 [ 1 [ |
4 YMIBGITIN .4 Tempd i |
5 YMIBGITIN.G Temp5 il 1
BC YMIBGITING Termpé _
7C YMIBGITIN.7 Temp? e
Eleie |

Tag
¢ Default 1 User

Fig 3.163- Creating an User Function

O 1/0 Groups & Hittual Groups

Werify

|

In case it is necessary to create a new expression for a temporary variable the user must click on
the Temporaries box and select one of the 16 available variables.

Create / Edit a User Function

Functions S ;I
Outl := DF20G1BEI002.0 Or DF20GTBEI002.1
UFLabel  *l Templ := DF20G1ESI0022 ;
USERF _J| Outz := Templ And DF32G1BEI0030 ;
End
- |
Comment:
|N0tln Use |
phizizblc 'l Temporaries: |
‘ 1700 Groups I D(- DF32G2640003.0 Tt ;I Ele;;_d\ne[s] 0K
Detauttshc Useilabel | 5~ pF3zaoB4nnoat | |Temp2 | || Deweteal | | Cancel |
. s « Temp3
4" DF32GZ2B40003.2 Tempd
lgd Temp5
B((: DF32G2B40003.3 iempg
e cne?_[g Dt |
& 1/0 Groups  © Wirtual Groups (& Default ' User ’—| Wiy |

Fig 3.164- Creating an User Function

4. Clicking on the Outputs box we insert a Outl line choosing the first variable clicking on one of
inputs of the DF20 module through the 1/0 box. In the Symbols box we select the logic function
AND. Next select the second variable as another input of the DF20 module. To end this statement
we add a “;” symbol to indicate end of statement.

Next click on the Temporaries box, select one of the 16 variables available. LOGICVIEW inserts this
variable in the next line. We make this variable equal to the value of an input of the DF32 module,
being cautious to insert a “;” symbol at the end of this statement/line. Next click on the Output box
and generate a new output making this output equal to the result of the temporary variable 1 and
logic with a third input of the DF20 module.
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Create / Edit a User Function

Forch USERF A
U e Outl := DF20GTBSI002.0 Or DF20G1BBI002.1 ;
LIF Label = Templ = DFZ0GTB8I002.2 ;
USERF || 0w2 = Templ And DF32G1B8I0030 ;
End
- e
Comment:
|Nntln Use |
PRzt ¢ DF32G2B40003.0 Temporaries: || Emply Line(s) |
0 1 b mphy Ling(s oK
\ 170 Groups | " Temel || agd
UserLabel | -~ [F32G2640003.1 Temp2 | || Delete al Carcel |
i Temp3d
4C DF32G2B40003.2 Tempd
[ Temp5
E((: DF32G2B40003.3 {emp?
o B iz
@ /0 Groups € Wirtual Groups | ¢ Default O User erify |

Fig 3.165- A New User Function: Check the Logical Equation

We get back to the first window. Click on Close, close it and the UF is available for use within the
ladder logic. The user only needs to select UF in the Toolbar and insert the user function created.

Create / Edit a User Function

. USERF =] | New |

IFunelfaes Outl := DFZ0GTBRION20 Or DF20GIBAIONZT ;

UFLabel || Temp! := DF20GIEEIO022 : Edit
USERF Il EDdut2 = Templ And DF32G1BSI00Z.0 ; :
[ gl

Delete |
Cloze |
- hd|
Comment:
Mot In Uze | |

Fig 3.166- A New User Function Created

Warning messages
If the user tries to delete a logic programming element using the backspace key, the following

window is shown.
UF: Delete element

WARNING!

To delete, DbIClick an the element then press
"Delete” buttan.

Fig 3.167- Warning Messages

To delete logic elements click twice over the element and then click the delete button. If user forgets
to finish a statement line not including a “;”, the following message will be shown.

WARNING!

Expected: Semicolon in lastline.

Fig 3.168- Warning Messages
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If user tries to delete an output the following warning message is displayed:

WARNING!

Delete an Output will renumber all the Outputs.
Do you really want to delete?

Fig 3.169- Warning Messages

Unlike deleting an input, erasing an output of a user function block will result in re numeration of all
outputs.

How to estimate memory space used by user functions
Each user function may be used just once in any logic network. UF allows that logic is inserted
directly through a boolean equation through the click-and-write method.

To estimate the memory size used by a user function we apply the following rules:

Any function itself uses 20 bytes

- 4 bytes for every time any temporary variable is used (Tempn)

- 7 bytes to each function output (Outn)

- 11 bytes to any variable not preceded by a symbol of transition sensor (* or !)
- 17 bytes to any variable preceded by a symbol of transition sensor (* or !)

- 4 bytes to every “AND”or “OR” operation

- 5 bytes for every constant “1” or “0">

Example: Function SELECT. It simulates a multiplexer switch with 4 inputs (INA, INB, INC and IND)
selected by SEL1 and SEL2. OUT1 represents the output of this switch. OUT2 shows if any of the
inputs is zero. This function also prepares the coil 24 to indicate how a line selection could tolerate
any change.

SELECT

TEMPL1:=/SEL1*/SEL2*/INA;

TEMP2:=/SEL1*SEL2*INB;

TEMP3:=SEL1*/SEL2*INC;

TEMP4:= SEL1*SEL2*IND;

COIL24:="SEL1+!SEL1+"SEL2+!SEL2;

OUT1:=TEMP1+TEMP2+TEMP3+TEMP4;

OUT2:=INA+INB+INC+IND;

END_SELECT
Thus:
Rule ‘ Description ‘ Number of bytes
1 It is necessary 20 bytes for one User Function 20
2 Temporary variables were user 8 times 8x4
3 This UF has two outputs 2x7
4 12 variables do not use the transition sensor " or ! 12x11
5 4 variables using symbols of transition sensors 4x17
6 14 ANDs and ORs 14x4
7 No constants used 0

Total 322 bytes
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Editing an user function

Fel:
Click on the icon or in the menu Edit => User Function. A dialog box will be displayed.
Choose the UF by clicking on it. Click on Edit. Following the steps described previously user might
edit the UF.

Optimizing Hardware for an Application

As a general rule, the more details of the current application are known, more precision this
estimation will have.

It is important to have in mind that hardware for a DF65 System does not depend on the number of
1/Os necessary to interact with a field Also another important factor Is that it is required to evaluate
the complexity of the Ladder Logic Network (requirement for memory setting) and maximum
acceptable runtime.

Below we present an example where we try to estimate hardware based on the number of 1/0s. In
this example we are using the CPU E3, with admit up to 2000 digital points. Suppose the DF65 will
not consider either the amount of space necessary to the Ladder Logic or running time.

Ex:

User wants to have 1100 digital inputs, 60 digital outputs and one fieldbus channel.

Assuming the fieldbus block will have the following block use:

A

To estimate the amount of memory used for the FB channel it is necessary to focus on the blocks
used, not on the number of links. Alarm blocks do not reserve any space of memory while the other
blocks reserve an amount of digital points or analog points according to the right column of the table
in the Fieldbus section.

In our example there’s a CIDD and a CODD, each one needs 8+8 digital points. Besides, two CIAD
blocks are used, which requires a memory space of 16+16 analog signals (float) and 8 + 8 digital
points.

Conclusion taken is, the FB module will use 48 digital points and 32 analog signals.

Next we estimate modules used.

Digital Inputs Digital Outputs Reminding Points
1100 Points 600 Points

System DF65 01
System DF65 02
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System DF65 01:

Digital Points Digital Inputs | Digital Outputs Total Limits
16 Points 1/0 Modules 430 100 530

8 Points I1/0 Modules 120 150 270

4 Points I/O Modules 50 50

2 Points /0 Modules 0

FB modules 48

Analog Points

898

< 2000 Digital Points

Analog Inputs ‘ Analog Outputs ‘

Total

16 Points 1/0 Modules | 0 0 0
8 Points /0 Modules 0
4 Points I/O Modules 0
2 Points 1/0O Modules 0
FB modules 32
32 < 1024 Analog Points
Modules ‘ Inputs ‘ Outputs ‘ Total Limits
DF65 Module(250 mA) 1
16 Points 1/0O Modules 28 7 35
8 Points /0 Modules 16 10 26
4 Points /O Modules
2 Points 1/0O Modules
FB Modules (300 mA) 1
;‘;‘S’gg;’:\;gj%"gg: oA 2 Aprox. 80 mA (5V)/ module
| 66 <120 médulos
Accessories ‘ Totals
Racks 17
Flat- Cables 16

Bus Terminator

1
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Chapter 4

Troubleshooting

1.

When | try to establish communication between my workstation and DF65 | get
the following message: “Unknown Device”.

Solution: Download firmware again through software DF65Tools.

When | try to download my configuration to the DF65 | receive the following
message: “Acknowledgement for sending the function block is incomplete”.
Solution: Go to the Tools menu, then Comm. Settings and change Timeout for 5000
ms.

When | am monitoring a plant, the monitoring seems to be too slow.

Solution: To increase monitoring speed go to menu Tools>Preferences and click on

the Misc tab then change the field “Network Monitoring Period”.

Failure in a peer-to-peer communication between the DF65 master and the PC.
After starting communication and clicking on “Look”, | can’t establish
communication.

STEP1: Check the communication cable for a proper connection in the serial ports of
your workstation and DF65.

STEP2: Check the Rotary Key located in the DF65.

. . %)
Side Rotary Switch. [0 Master Remote 110 | = >
B 3 (Define P3 Channel) |8 Modbus Slave. | §
ol
...% Frontal Dip Switches 1 to 3 576K 15,2k 2304K ?) =
MNiatatara | Qi forchzso. 3 N SFF ShE g8
4 (Remote I/O Baudrate) 5 OFF ON ON g ﬁ
OFF 17 c
ON %éé. Frontal Dip Switch 4. ‘ ‘ ID= 1/9600hps‘ According to configuration ‘ 8
VA2 4] (Modbus Parameters) 2] ON [ OFF | § >

This key must be placed in the position 8 if the configuration does not have an RIO.
Otherwise, i.e., if there is an RIO connected to the master, this key must be placed in
the position 0.

STEP3: Move the DF65 DIP Switch to the default position.

. . %)
Side Rotary Switch. [0 Master Remote /0 | s >
(Define P3 Channel) |8 Modbus Slave. | §

2D
Frontal Dip Switches 1 to 3 57,6K 115,2K 230,4K g =
Only for CH2=0. % 8“ 8}515 OOFNF S 3
(Remote I/O Baudrate) 5 ORE N N = ﬁ

<
Frontal Dip Switch 4. ‘ ‘ ID= 1/9600hps‘ According to configuration ‘ B
(Modbus Parameters) [a] ON [ OFF | g‘ >

The default position will be set if the key is placed in the position above. On the
LogicView, in the window DF65 ONLINE make sure the default option was selected.
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STEP4: If you proceeded with all previous steps and communication still was not
established, the user should check in which serial port of his workstation he
connected the DF65. 3 serial ports are generally available: COM1, COM2 and
COM3. User should verify that the correct port was set and check the field
“Communication Port” on the DF65 ONLINE window.

STEP5: Go to menu Tools> Comm. Settings and select Option RS-232. Assure that
CTS/RTS Timeout parameter is set at 0.

5. There is a failure during communication between the DF65 master and the

remote DF65.

Solution:
STEP1: Check the Rotary Keys of the remote DF65s. They must be in the position
equivalent to their position within the configuration. If user has set 3 RIOs and named
them RS1, RS2 and RS3, the rotary keys must be set as 1,2 and 3 respectively to
each remote unit. The Master DF65 requires the rotary key placed in the zero
position.

STEP2: DIP SWITCHES of each DF65 (master and RIO) should be placed in the
same position. Both RIOs and the main DF65 must have equal communication
parameters of the P3 port. Communication is through the P3 port of each DF65
(serial interface EIA-485).

Communication through Ethernet between LogicView and DF65 fails. After
starting communications and clicking on “look” | can't establish
communication.

Solution:
STEP1: Connect the DF65 and the PC through the DF65 P1 port setting the baud
rate of the P2 port (or P3) and communication parameters (Comm. Parameters). In a
network make sure to attribute different IDs to the DF65 and other elements of this
network.
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STEP2: Set the ENET-700/ ENET-710 communication parameters.

We advise that the ENET-700’'s baud rate be set as 19200 bps and ENET-710"s
baud rate be set as 115200 bps.

Connect the CPU and the ENET-700/ ENET-710 through ports P1 or P2 or P3. (As
shown below)

CPU-TEeD

FZ ou P3
Elf R 5-4585

1o
Els RS-2%2

Certify that the CPU Dip Switch is not in the default position.

STEP3: On LogicView, on menu Tools>Comm. Param select option Ethernet
(Modbus TCP/IP) and type the ENET700/ ENET-710 IP address in the Ethernet
network.

7. Communication between the LogicView and the CPU through the modem fails.
After starting communication and clicking on “Look”, | can’t establish
communication.

Solution:
STEP1: Connect workstation and DF65 through P1 port. Set CPU communication
parameters. RTS/CTA Timeout and Baud rate.

STEP2: Be sure the DIP Switch is in the default position.

STEP3: On LogicView's menu, Tools> Comm. Param. Select RS-232 option and set
values of RTS/CTS Timeout (they don't need to be equal to the ones in the CPU).
LogicView communication parameters must be the same as the parameters set in
STEP1.
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Troubleshooting

DF65 does not communicate with DF45 or modules in the racks.

Solution:

STEP1: Check the key in the racks to be sure it is placed in the same position as
displayed in the DF65. The key in the rack is located in the back of the CPU module.
Be sure the number there is the same as in the established configuration on the
LogicView. For ex: if we have two racks, the first receives the number zero (0) on the
LogicView. When another rack is added, the LogicView attributes a number to this
rack according to the user’s selection. This number must be the same as the keys in
the racks as indicated.

STEP2: Check connection of flat cables between racks.
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