Chapter 5

Basics of PLC Programming
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The memory structure for a PLC processor
consists of several areas, some of these having

specific roles.

With rack-based memory structures
addresses are derived using the rack
number, the 1/O module slot number
and the screw terminal number where
the 1/0 device is wired.

With tag-based memory structures all

data are assigned

a variable name called a tag. A program can be
developed using only tag names but you must assign
Input and output terminals to input and output tags

before the program can be executed
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The memory space can be divided into two
broad categories: program files and Data files.
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Program files are the areas of processor memory
where ladder logic programming is stored.
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Program
files

Program files are the part of
the processor memory that

<«—— stores the user ladder logic

program. The program
accounts for most of the total
memory of a given PLC system.
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The Data file portion of the processor’s memory
stores input and output status, processor status,
the status of various bits, and numerical data.

These files are
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I/O address format for the SLC family of PLCs.
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Simulated 1/O addressing format for the SLC
family of PLCs.
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Memory
organization

for a PLC-5
controller.

785 LiOBE
ENHANCED PLC-5
CONTROLI
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Size, In
elements

32

32

32

1-1000

1-=1000

1-1000

1-1000

1-1000

1-1000

1-1000
per file



The PLC-5 and SLC 500 store all data in global
data tables and are based on 16-bit operations.

You access these data by specifying the address of
the data you want.
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The addresses in the output data file and the input
data file are potential locations for 1/O modules
mounted In the chassis.
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The status data file S R RN EE
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The timer file stores
the timer status and
timer data.

The counter file
stores the counter
status and counter
data.
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The integer file
stores integer
data values.

The floating point file
can store data that
requires a decimal
point.

© 2011, The McGraw-Hill Companies, Inc.

=¥ [nteger lable

Y alue
M7:0 1]
M7 1]
M2 1]
M7 1]
M74 1]
M7:h 1]

Addreszs |

R adi= IDecimaI vl Table: IN?:Integer vl Forces |

%[

Syrnbnl |

=¥ Floating Point lable

Walue —
Fa:0 1]
Fa:1 0
Fa.2 0
Fa:a 0
Fa:4 0
Fa:5 0 j
F adix: IDecimaI vI T ahble: IFBZ Float "I Forces | %l
Address | Syrmbol |




The input image table
Is allocated to storing
the on/off status of
connected discrete
Inputs.

If the input iIs on (switch
closed), its corresponding
bit in the table is set to 1.

If the Input is off (switch
open), the corresponding

bit is cleared, or reset to O.
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Simulated operation
of the input image
table on/off status of
connected discrete
Inputs.
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The output image table is
allocated to storing the

on/off status of connected

discrete outputs.

If the program calls for
an output to be ON, Its
corresponding bit in the

Output module
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Simulated operation R~ I
of the output image RS
table on/off status of = &
connected discrete °
outputs. o
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Typically, micro PLCs have a fixed number of
Inputs and outputs.
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Discrete Outputs

This controller has 20 discrete inputs with addresses 1/0 through
1/19 and 12 discrete outputs with addresses O/1 through O/11.
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During each program scan cycle, the processor
reads all the inputs, takes these values, and
energizes or de-energizes the outputs according to
the user program.

The status of

external inputs
Internal checks START INPUT is written to the

on memory, speed SCAN input image table

and operation. (file or register).
Service any HOUSE-

communication KEEPING A.J_gf

requests.

Each ladder rung
PROGRAM is scanned and solved
OUTPUT SCAN using the date in the
SCAN input file. The resulting
logic is written to the

The output image output image table
date is transferred P—( (file or register).
to the external output '@'

circuits, turning the

output device
© ON or OFF.



The time i1t takes to complete a scan cycle Is a
measure of how fast the controller can react to
changes In Iinputs.

If a controller has to react to
an input signal that

changes states twice during
the scan time, It Is possible
that the PLC will never be
able to detect this change.
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The scan time is a function of:

e The speed of the processor module

e The length of the ladder program

* The type of Instructions executed

e The actual ladder true/false conditions

: Scan Times l

______________ =

The PLC computes the scan time each
time the END instruction Is executed.

Typical scan time data include the
maximum scan time and the last scan time.
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Overview of the data flow during the scan process.

Igprlt Input Output | Output
ata . .

Input image image | data_ QOutput
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‘ Program ‘
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Scan process applied to a single rung program.

Input Processor memory Qutput
module Data module

Input =H — L == Output

device iEH sl Image == device
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Scan process
applied to a
multiple rung
program.
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Vertical versus horizontal scan patterns.

Horizontal scanning order

S

(
\

(
\

{
\

End of ladder
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5.3

PLC Programming
Languages
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PLC programming language refers to the method
by which the user communicates information to

the PLC.

PLC programming languages

Y

Textural language

Y

Y

Instruction
list

Structured
text

Standard PLC programming languages
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Graphical language
Y Y v
Ladder Functional Sequential
diagram block diagram function chart




Ladder diagram language Is the most commonly
used PLC language and is designed to mimic

hardwired relay logic.

PB1

CR1

SOL

(LS1)
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i #+—O
LS1
(PB1) (CR1) (CR2) SOL
w10 TR
I —C)
1T B D Y
il
C

Hardwired relay
control circuit

Equivalent ladder
diagram program



Instruction list programming language consists
of a series of instructions that refer to the basic
AND, OR, and NOT logic gate functions.

‘Eil CR1 CR2  SOL
+—5 0 Ij #—()—+  Hardwired relay
o—o: control circuit
START PB1
AND CR1 _ | |
OR | S Equivalent instruction
ANDNOT crz list program

ouT SOL
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Functional block diagram programming uses
Instructions that are programmed as blocks wired
together to accomplish certain functions.

Functional block

Ladder logic diagram equivalent
A B AND_BOOL
1F 1
| | G <
A
1L 2 OR_BOOL
- A>— -
1B_ BD—
1L
A B AND_BOOL
A
It —
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Ladder diagram and functional block diagram
programming used to produce the same logical

output.
Caution
Sensor1 Sensor 2 PL 1
| 1T 1T I
| I i) A
BAND_ 01
BAND
Boolean And Caution
0
Out [)--~- PL 1

Sensor 1 Z]—ﬂ---E In1
Sensor 2 ZI—D---E In2
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 Ladder diagram

Equivalent
function block
diagram.



Sequential

function chart
programming
language Is Wire
similar to a
flowchart of

your process.

—

Y

The program is split into
steps with multiple
operations happening in
parallel branches.
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Structured text is a high level language primarily
used to implement more complex procedures.

Sensor 1 Sensor 2 SOL 1
1 I[ ()1 Ladder diagram
Sensor 3 Sensor 4 Sensor 5

I =

IF Sensor_1 AND Sensor_2 THEN Eq uivalent
SOL_1:=1;

ELSEIF Sensor_3 AND Sensor_4 AND NOT Sensor_5 THEN Stru Ctu red tEXt
SOL_1:=1;

END_IF; prograim.
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5.4

Relay Type Instructions
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The ladder diagram language Is a symbolic set
of instructions used to create the controller
program.

(|
1 ‘ ()—

I /

Representations of contacts and coils are the basic
symbols of the logic ladder diagram instruction set.
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The Examine If Closed (XIC) instruction looks
and operates like a normally open relay contact.

Symbol o
Examine if closed (XIC)

] [ Examine-on

|_.

o o— o >0 Associat_ed \{vith each XIC_
Instruction Is a memory bit
linked to the status of an
Input device or an internal
logical condition In a rung.

:
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The memory bit is set to 1 or 0 depending on the
status of the input.

A 1 corresponds to a true status or on condition.

B|t+15141312111098?654321 0
number
1 —— Status

¥ 1 k-

Instruction interpreted
as true
I:1/4

L 11 1]
SN NN -0

If the instruction memory bitisa 1 (true) this
Instruction will allow rung continuity through itself,

like a closed relay contact.



A 0 corresponds to a false status or off condition.

1514131211109 8 7 6 5 4 3 2 1 0
0

A

il [:1/4

] [
J
Instruction interpreted
as false

o
[:1/4

*O_T_

PPOOe9EE

If the Instruction memory bit is a O (false) this
Instruction will not allow rung continuity through
Itself and will assume a normally open state just like
an open relay contact.
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Simulated Examine If Closed (XIC) instruction
operation.

—1I:1 0:

00 i 5 gl 00
<o Il | ® X!
g o id - 15141312111DEE?554321Dﬂ
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&EE -1/ g O 0 @ 0o O o 0 a8 o 0 a o a4 o o0
: [:2/
‘__ :i:: g O 0 @ 0o O o 0 a8 o 0 a o a4 o o0
g o JIS a5 [:5/ 7 O O o 0o o o 0o a8 o o0 a o a o o T
s o il [ 07 | R adis: IEinar_n,n ;I T able: II'I: [nput ;I Farces | %l
& O

02 02 Addresz | Symbol |
gl 19 4
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The Examine If Open (XI10) instruction looks
and operates like a normally closed relay
contact.

Symbol
Examine if open (XIO) ]/[

Examine-off

This instruction asks the PLC’s processor to examine
If the contact is open.

It does this by examining the bit at the memory
location specified by the address for a 0 or 1.
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As with any other input the memory bitissetto1or0
depending on the status of the input. A 1 corresponds to
a true status or on condition.

Bit
number—p—15141312111l}9 8 76 543210

1 --— Status
f

1:1/4

i

Instruction interpreted
as false

1:1/4

S -4-4+

The instruction Is interpreted as false when the bit is
1 and will not allow rung continuity through itself.
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A 0 corresponds to a off condition.

1514131211109 8 7 6 5 4 3 2 1 0O

0
A

1:1/4

—

Instruction interpreted
as true

O
1:1/4

%_T_

NEENEREREEH44

The instruction is interpreted as true when the bit is
0 and will not allow rung continuity through itself.
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Simulated Examine If Open (XI1O) instruction
operation.

o | —0:
I - I
-'
1% 1413121110 9 8 7 6 5 4 3 2 1 0 =
(03 | & -zl 03 | l:14 O 0 0 0 0 0O 0 0D 0O 0O 0 0O 0 0 0 0
> [ e I 2/
[:3/ O O O O O O O O 0O 0 4O o 0 a4 a0
-' l:4/
_. [:5/ DDDDDDDDDDDDDDDD;I
07 | v R adi=: IEinar_l,l j T able: ||'|: [rput j Forces | %l
= |o Addresz | Symbal |
09 09
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The Output Energize (OTE) instruction looks and
operates like a relay coill.

Symbol

—( )7 OQutput energize

This instruction signals the PLC to energize
(switch on) or de-energize (switch off ) the output.

The instruction is associated with a memory bit that
energizes the output when set to 1 and de-energizes
the output when reset to O.
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OTE instruction
issetto 1to = %P
energize the
output.

Input

A true logic data
path Is

established by —

the input
Instructions in
the rung.
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Simulated Output Energize (OTE) instruction
operation.
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—
—

=1/lE™;

!

g

CAS ] | :111 l:174 (0211 -
000 1 E 1 E -
~1:1 -0:2
[ |-&- [0l -
> Il g | =¥ OQutput Table X
s o [E |- E 15141312111098?554321Dﬂ
0:04
o [H | I 0:1/
oo Y |He- I 0:24 o o 0 oo o0 0 0 0 o000 o0 1 0
- - 03¢
¢o [H |- 0.4/ O 0O 0 0 O 0 0 0 0 0 0 0O 0O 0 0 0
& o IS ol (I 0.5/ ﬂ
s o [H [ 07 | Radic |Binary  w|  Tabler |00 Output | Forzes | %l
5 O
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+Relll 19 -l |14
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Action of the field device and PLC bhit.

Input
module

Bit

status

—FD

L

Ladder logic program

RESNEESIH 44

FALSE
A OUTPUT
1E (
1L (OFF —
A

R e Che

TRUE

Button not actuated
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A signal
present
makes the
NO bit (1)
true; a signal
absent makes
the NO bit
(0) false. The
reverse Is
true for an
NC bit.

Input
module

o

Ladder logic program

Bit
status

e 1

EEENEEEEH44

THUE
OUTPUT

-——-]E-————{ ON )}—
]{ (OFF }—

FALSE

Button actuated



Simulated operation of the field input device and
the PLC hit.

A

?

Radix | Binary - T able: |I1: [rput j Forces =

me
Fﬁ}
rﬁ}m
F(&E
’{'} 114131211109 8 ¥ 6B 5 4 3 2 1 0 =
Fﬁ} |0/
o [:14 o 0 0 0 o O o0 0 4o a9 4o 0 a a o oo
"{'} 2/
r{o-m [.3¢ 00 0 0 0 0 0 0 0 0 0 0 0 0 00
|4/
r{'}m [:5 Dnunnnnnnnnnnnnnj
Ff

Address | Symbol |
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The main function of the ladder logic diagram
program Is to control outputs based on input
conditions.

Each contact or coil symbol is referenced with an
address that identifies what is being evaluated and
what is being controlled.

Inputs Outputs

The same contact o

—o

Instruction can be 1
used throughout the  Rrungo
program whenever 1l
that condition needs sy o

)
N/

to be evaluated. Rung 1 —Y—] | )
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For an output to be activated or energized, at
least one left-to-right true logical path must exist.

f')
Rung 0 F T T F
A complete closed A
path is_ referr_ed t0O —pRung1{ T () —
as having logical
continuity. = Rung2 —iF T T ),

T 4(0*

When logical continuity exists in at least one path, the
rung condition and Output Energize instruction are
sald to be true.
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Simulated operation of logic continuity.
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5.5

Instruction Addressing

© 2011, The McGraw-Hill Companies, Inc.



To complete the entry of a relay-type instruction,
you must assign an address to each instruction.

Qutput file (O)

- . HatH) S
Address indicates == o)
what input is _ ; !

Output image table 3 0:4/6 | o
connected to what file 0 ] '
. . r————————- ——>1 6 4}9%
Input device olololo[o[o[o[o[o[4]0]0l00[o]o z |
— oa46 A | _. | [e]] Energized
RRES Bit address | :‘1’ output
? ) | 12
| 13
Input file (1) ; i =
nput tie . 15
I;Iot ) ‘; Input n;;;:g‘e table i
Bit (12) N R |
8 Y |
i 9 o[o[of1]o]o[o[o]o[o][0]o[0]o0[o]0] |
1:3/12 10 | 1:3/12 I I
Ll |- . . - Address |nd|c_:ates
Clg;aid 13 I____j | what OUtpUt IS
SWIIC J T
- i 13 04 | connected to what
412[' 6)' output device

o User-programmed rung



Simulated operation of instruction addressing.

PLC = OnLine

Download o PG - ] ] g !

I/O Simulator Il

=
[h)

I:3
L 00 |

| i

o [

o =
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The assignment of an 1/O address can be
Included in the 1/O connection diagram.

Inputs Outputs
L1 L2 L1 L2
PB1
I SOL1
L o0 o—| I:4/5 0:2/3 ’\,
= PL1
| om0 | 1406 0:3/6 ﬂ:F{ )

Inputs and outputs are typically represented by
squares and diamonds, respectively.
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5.0

RUN FORCE

I

saTT | Rswz
o

Branch Instructions
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Branch instructions are used to create parallel
paths of input condition instructions.

A C
The rung will be ][ C
true If either N7
) ] —
INstruction ] [
A or B Is true. A
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Simulated branch instructions.

J%I%I

PLC = OnLine

D-:uwnLl:ual:I
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Parallel branches can be used to allow more than
one combination of input conditions.

B

]’:[ O
I

Either A and not B, or C provides logical
continuity and energizes output D.
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Simulated program, either A and not B, or C
provides logical continuity and energizes
output D.
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Output branching allows a true logic path to
control multiple outputs

Either Aor B provides a ‘ o °
true logical path to all | il e
three output instructions:
P 1 — )
C, D, and E. 1L 3
-0
Y, ,C)__l Additional input
o i \E instructions can be
1F 4 H )— programmed in the

output branches.
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Simulated program, either A or B provides a
true logical path to all three output instructions:
C, D, and E.
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Input and output branches can be nested to avoid
redundant instructions and to speed up processor
scan time.

REaE!

| I |
| p——— |

Rl

I
N TN N
" N\

[——1]
¥ 1 I

A nested branch starts or ends within another branch.
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A B C Y
In some PLC models, the I P%)ﬂ
programming of a nested D
branch cannot be done | i
- a branch
directly. i
1L

It ible, h , -
IS possible, however B | e

to program a logically
equivalent branching .
condition.

C
e

Contact
instruction C
repeated

m =0

LJ
1
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There may be limitations to the number of series
contact instructions that can be included in one
rung of a ladder diagram as well as limitations
to the number of parallel branches.

= Maximum 10 contacts =

|
N
p—

Maximum 7
parallel lines

I
T T T T T

©2011, The Lo e o —coopiey e



: A D Y
The PLC will not allow ‘ (A

—
T
=
|

for programming of —e
vertical contacts. I[ 1
B E

Boolean equation: Y = (AD) + (BCD) + (BE) + (ACE)

A D Y ‘
1C N\
10 \ / ‘
B C D
1r 1I
1L
B E

Reprogrammed to eliminate
A E vertical contact.

=0
r——
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The processor examines the ladder logic rung for logic
continuity from left to right.

A B C Y
1 1E i O f programmed as shown,
T 17 contact combination
i FDBC would be ignored.
i
Boolean equation: Y = (ABC) + (ADE) + (FE) + (FDBC)
Y
A o8
4F 1Dr 1r
L JL JL . ]
F E Reprogrammed circuit.
I
F D B C
4F 1L 1L 1L
o2 L JL JL dL




5.1

_ch 505 CPU

RUN. FORCE

Internal Relay
Instructions
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An internal output does not directly control an
output field device.

B3:1/3

(O

Internal

relay
coil

Address | Symbal |

The advantage of using internal outputs is that there
are many situations in which an output instruction is
required in a program but no physical connection to a
field device Is needed.
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SLC 500 controllers use bit file B3 for internal bit
addressing.

o
E—
==
C
-—I-Em
—I"I'_"p}
= |T|=|0
o (=t |=
@ |0 15
= El
= 0l
o Eu
= [
d2 (0|~
- mﬂ%%
— (=B
T (T =
k_“ma
w
| —

5
/

(w1
=
E File (B3) Address
> Word(1)' g3
Bit (3) '

ﬂﬂﬂﬂﬂﬂﬂﬂm

9
1
0
0
0
0
0
0

o o 9 o a o O
o o a9 o a a O
o o O O 9O O O
o o o O O = O|hy
o o o o o o O
o O O O O O O L8
o O O O O = O|Z

p wy
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Internal relay used for a program that requires
more series contacts than the rung allows.

Discrete inputs

’ 5 3 4 5 6 B3:1/3
Rung 1 AHHHH[ ][ ][ Intgrn)ﬂl_
relay

Discrete inputs coll
1/3 8 r [
(
oz RO
Internal Discrete
relay output

contact

This PLC allows for only 7 series contacts when 12
are actually requwed for the programmed logic.
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Simulated internal relay program.

I-1 0:2
<o [l [ 0 |
<o [l
<o HE =
<o [E 03 |
<o I 04
<o @
<o [E
<o [H [ 07 |
<o E =
-d"o-
< o I 10
<o Kill
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B=:0/
B3/
Ba:2/
B33/
B34/
B3:5¢

Radi=: | Binany -

15 14 13 12 11

L S o Y o o R o R
L S o Y o o R o R
L S o Y Y o B o B
L S o Y Y o B o B
Lo S R o B o B

Addrezs |

L S o R o R o N N ]

L o R o R o N e ]

[ I o R o R B o R o |

Lo Y o R o R o R o R o B ]

L S B R B o B 8

L S o R R o R o N A ]

L o R o R = ]

L I o R o R B Y




5.8

Programming Examine
If Closed and Examine
If Open Instructions



Examine If Closed (XIC) instruction

User program providing
Hardwired circuit the same results

PB1
J_ PB2 PB_1 PB_2 PL
e ele By 0T O

Both the NO and the NC pushbuttons are represented
In the program by the Examine If Closed instruction.

The normal state of the field input device (NO
or NC) does not matter to the controller.

What matters Is that contacts need to closed to energize
the output.
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Simulated Examine If Closed (XIC) instruction

Hardwired circuit

. <
= e PB PB2 PL
00 Jf g gl 00 |
-

1D di) e — ]
mlem| | SRR
v 1413121110 9 8 7 BB 4 3 2 1 0 =
(03 | g il 03 | I:0/
04 s IR 1/ 00 0 0 0 0 0o Qo 0o o0 o o o o 1 o
} - I:24
y I:3/ 00 0 0 0 0 0 O 0 0 0 0 0o O a0 0
a— |44
(1[5 - 13
I I I:5¢ 00 0 0 0 O Qa0 0 0 0 0 a4 a4 a0 j

R adi: IEinar_l..l "I T able: |I1: Input vl Faorces | %l
05 ) g gl 04 |
(10 || o -2l 100 5
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Examine If Open (XIO) instruction

Hardwired circuit User program providing
PB1 the same results

O .—.—. @ PB_1 PL
. O
o W EEQ—.

The pushbutton is represented in the user program by
an Examine If Open Instruction.

This Is because the rung must be true when the
external pushbutton is open and false when the
pushbutton is closed.
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Simulated Examine If Open (XI0O) instruction

Hardwired circuit
PB1

5 o CR—s

===y
[:140 2o
000 1 0
FE1 PL
oo E:END:J_
14131211109 8 ¥y 68 5 4 3 2 1 0 =~
[:0¢ :‘
14 0 0O 00 0 0 0 0 0 0 0 0 0 0 00
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Input instructions
XIC

Output instruction
OTE

O

The logic states (0 or 1) indicate whether an instruction

IS true or false and is the basis of controller operation.

The status of the instruction is

If the data table bit XIC XIO OTE
is EXAMINE IF CLOSED | EXAMINE IF OPEN OUTPUT ENERGIZE

Logic O False True False

Logic 1 True False True
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Input instructions Qutput instruction
XIC XIO OTE

 —_ -(O—

The time aspect relates to the repeated scans of the
program, wherein the input table is updated with the
most current status bits.

Instruction outcome Input bit status
Time XIC XIO OTE XIC XI10 OTE
t; (initial) False True False 0 0 0
t, True True Goes true 1 0 1
t3 True False Goes false 1 1 0
£ False False Remains false 0 1 0
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5.9

1 [[===]

" RUN. FORCE

Entering The Ladder
Diagram
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Allen-Bradley’s RSLogix software Gq
packages are windows

programming packages used to i
develop ladder logic programs. m int

——  SOftware, in various versions,

s .. . canbe used to program the
, - PLC-5, SLC 500,
A o ControlLogix, and MicroLogic

e < o family of processors.

A personal computer is most often used and is adapted
to the particular PLC model through the use of the
relevant programmable controller software.
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RSLogix SLC 500 main window.

H°RSLogix 500 Pro - IC500DMO.RSS N =10| x|

File Edit Yiew Search Comms Tools Window Help

DEE&sme|> = %65 YQK0)C

IOFFLINE Ii”Noches |t| ‘j E = T 3E 3£ <> 4> 4> AL ass EI
INoEcRs |t”Forces Disabled |:| i =
User A Bit Timer/Counter In e

Driver: AB_DF1-1 Node: 1d

=] Project -
& (] Help
(=-(_] Controller
i Controller Properties
Q Processor Status |
. JW 10 Configuration
#- Pl Channel Configuration
B Mutipoint Monitor
[=-(_] Program Files
B svyso-
[ sys1-
4§ LAD2-MAIN_LADDR
4 LAD3-PID_SUB_RT
- LAD4-SUBRT_2

he rangs in this section perform a diagnostic check at start up.

Control Toggle Swatch 1

led on [/O Sim Mod.
& - TOGGLE SW_1

B3: 10
= E
3 C

ma
(W by

1746-144

Furst Start Up
Check wath
L/O Sim Swatch

0310
P
Y

9 [=] BN 75 1LAD 2 -- MAIN_LADDR ] -10] x|
-~

. LAD5-SUB RT3 v

4| | Dz MAIN_LADDR APD_SUBRT /| «| |

o

For Help, press F1 |2:0000 |APP |READ |Disabled 4

N Lt L LS LL R I T TP RE AP IV PRV



Instruction toolbar with bit instructions selected.

( 3g|3e|-o|-of-w]os \

I'lII'I"'\UHEr}.lE'rl',{ Timer/Counter £ InputOutput 4 Compare A

To place an instruction on a rung, click Its icon on
the toolbar and simply drag the instruction straight
off the toolbar onto the rung of the ladder.
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The programming software needs to know what
processor Is being used in conjunction with the

user program.

Select Processor Type

B3

0K
|

Processor Name: |
Bul . 1761 Micrologix1000 DH-485/HDSlave _:J Cancel |
Bul .1761 MicroLlogixl1l000
1747-L404 24-115 VAC In, 16-RLY Out Help I
1747-140B 24-115 VAC In, 16-TRIAC Out

1747 - LAOE

1747-L40C~/

24-DC SNK In

24-DC SNK In

1747-L40L 24-DC SRC In
1747-1L40P 24-230 VAC In,
1747-1L304A 18-115 VAC In
1747-1L30B 18-115 VAC In.
1747-1L30C 18-DC SNK In
1747-130D 18-DC SNK In
1747-1L30L 18-DC SRC In
1747-L30P 18-230 VAC In
Communication settings
Driver Processor Node:
El I Octal (=1
Decimal)

16—-RLY Out
16-TRANS SRC Out

16-TRANS SNK Out
16-TRIAC Out

12-RLY Out
12-TRIAC Out

12-RLY Out

12-TRIAC Out

12-TRANS SNK Out
12-TRIAC Out hd|

Reply Timeout:

Who Active.. ‘ | [Sec.)

The Select Processor Type screen contains a list of the
different processors that the RSLogix software can

w;(Qge[\‘/lamll Companies, Inc.



The 1/0 Configuration screen lets you double
click or drag-and-drop a module from an all-
Inclusive list to assign it to a slot In your
configuration.

{17170 Configuration

—Racks Auta [Onhine] Config— — Current Cards &vallable

1 (174647 75lotRack 7] Comms Config. | Fiter [an ]

2 |1/0 Rack Not Instaled ¥

Bead 10 Caonfig. | HAE
3 1/0 Rack Not Installell 7| 1746171 Any 16pt Discrete Inpu

1746732 Ary 32pt Dizcrete Inpu
Ml 1746-07G Any Gpt Discrete Dutpy
1746-0°16 Arw 16pt Dizcrete Outg

ﬂi Part # | Dezcription | 1746-0°32 Arwy 32pt Dizcrete Out
0 17475424 5404 CPU - 20K Memn, 05400 AR C]-1530 AMCI Series 1500 Res
1 1746-0B16 16-Output [TRAMS-SRC] 10/50 YDC LAk Cl-1561 AMCI Series 15671 Res
2 1746-0B16 16-Output [TRAMS-SRC) 1080 0C 1746-BA5-501 BASIC Module - 500 - £
3 174EB16 16 nput [SIME) 24 DC 1746-BA5-5/02 BASIC Module - MO/
4 1746-B16 16 nput [SIME) 24 DT 1747-0CM-1/4 Mode Adapter Module
1] 1747-0DCM-142  Mode Adapter Module
B 1747-0DCM-344  Mode Adapter Module

1747-DCM-FULLMode Adapter Module
1747-D5SH-7 Miztributed 1/0 Scanne
1747-0DSM-30  Dhstributed 10 Scanne
1746-FIO4] Fazt Analog 2 Ch In2
1746-FIO 4 Fazt Analog 2 Ch In2

1746-HS Single Axis Motion Con
1746-HSCE High Speed Counter b >
adls Carll Help Hide &l Cards | [ 4] | »
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Data File screens contain data that are used In
conjunction with ladder program instructions

and include input and output files as well as
timer, counter, integer, and bit files.

s
IEfa 9 8 7 6 5 4 3 2 1 1
E3:0 110 0 00 OO0OT1T O0DO0OO0OO0OOOD0 1 =
E5:1 110 1 001 01 0O0O0O0O0OD 1

E5: 2 1101 101 01 01011 0 1
E5:3 110 0101 01 01011 01
E5:d 110 0 0O0C O0CO0OT1T O0OT1TO0UODO0I1T 0 1 j
4 I I ] I —|

IEEJ‘ID R adix: I Eiﬂa[_lrl j

Symbal:| (EalliTrras: |1E -]
Desc: I

|E3 ﬂ Properties Usage Help

The bit file B3 is used for internal relays.
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Relay ladder logic Is a graphical programming
language designed to closely represent the
appearance of a wired relay system.

]/[ 1t ( >—  Thelogic is apparent
- from the

highlighting which
T Identifies the logic
4% - FJ () state of contacts in

real time and which
rungs have logic
continuity.

Highlighted rungs indicate
the instruction is true.
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5.10

Modes Of Operation
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A processor has basically two modes of operation:
the program mode and some variation of the run
mode.

I Em
I Em
I Em
RUN REM PROG

Y

A three-position keyswitch may be used to select
different processor modes of operation.
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The program mode Is used to enter
a new program, edit or update an
existing program, upload files and
download files.

The run mode Is used to
execute the user program.

The test mode 1Is used to operate
or monitor the user program
without energizing any outputs.

The remote position allows the PLC to be remotely
changed between program and run mode by a
personal computer connected to the PLC processor.



