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Toggling Bits in the Bit File
The instructions XIC, XIO and OTE operate on bits in the B4 bit

these bits like control relays in electromechanical schemes
1/0 points

Rung Examples
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Timer Instructions

Timer on-delay (TON) /
FALSE TRUE TIMER ON-DELAY
TIMER T4L
TIME BASE w01

FRESET
BCCHM \

DONE (DN)
ENABLE (EN)
Timer Timing (TT)

Time base
selectable in
some models

Preset
time
delay

Accumulated time since
activation resets for

ACCUM = ACC,

PRESET = PRE,

Rung FALSE



Timer Instructions
Timer: off-delay (TOF)

—T0F
FALSE — TIMER OFF -DELAY
TIMER T40
_ TIME BASE 0.0}

FRESET
ACCUM

DONE (DN)
ENABLE (EN)
TimerTiming (TT)
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Timer Instruction Examples

TRUE
—TON

[ TIMER DN-DEL
] TIMER T4U

> TIME BASE L)
FRESET 0t

ACCUM U

et438b-10.pptx

TimerT4:o first
timer in program

Y Time base 0.01 sec,
preset to 100 (1 sec)
delay

10



Off-Delay Timer Example

B3:0
—T0F

| | TINER DFF -DELAY
FALSE | TINER TAL
TINE BASE G0

FRESET 10U
ALCUM L]
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Timer Example

Example: Using a timer to turn on an output after a 3 se

FALSE TRUE

—TON
TIMER ON-DELAY

TIMER T4:0
TIME BASE 0.01

PRESET 300
ACCUM O
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Timer Example-Continued

ON
TIMER ON-DELAY
TIMER T4:0
TIME BASE 0.01

PRESET 300
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Counter Instructions

Counters used to accumulate a count of events that cause

transitions on the input to the counter rung

Count Up (CTU) and Count Down (CTD)
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Counter Instructions
Count Down (CTD)

CTD
COUNT DOWN
COUNTER CS3:0

PRESET

300

et438b-10.pptx
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The Reset Instruction

Reset (RES) - instruction used to reset timing and counti

Reset - output instruction resets counters and rete
ame address as the RES instruction Reset occurs wh
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Counter Addressing Example

1746-1A8

TRUE
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Programming Ladder Logic in a PLC

Ladder Logic is similar to PLC rungs but not Identical

| Logical continuity not equivalent to electrical continuity

>rogramming Process
[ Must divide system into field inputs, field outputs and internal (bit)
devices I

Evaluate the function

of the field contacts when assigning XIO and
nstruct d inpu

Id inputs
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Programming Ladder Logic in a PLC

Example: Three wire motor starter control with overlo
relay
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Define Address of I/O points and wire field devices to
only slot o is populated with 1/O points and all I/O 1
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Programming Ladder Logicin a P

Step 2 —Converting Ladder Diagram into PLC
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Ma N.O.

OL N.C.

START PB
N.O.

STOP PB
N.C.
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Correct Rung Programming: Motor Control Exa

Input Image Map ( bit status)
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PLC rung for motor control: note all instructions are XIC

TRUE TRUE TRUE
oL

STOP START
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Rung Logic After the Release of START
Contact M1 changes state due to mechanical linkage to ¢

TRUE TRUE

STOP START oL
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Rung Logic After the Pressing Sto
XIC at input l:0/0 evaluates as FALSE

FALSE TRUE

M1
STOP START oL

FALSE = M1 (contactor is de-energized)
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