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Timer Output Instruction Stk

- Provides a method of executing a time-driven change in the
process being controlled.

- Creates a time delay in the sequence of process steps of the work
cycle program.




PLC timer instructions that provide the
[ T 0 lavs. SwosdA

{ Ton

TOF

RTO |} CTU

CTD| RES | HSC
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The most common Plc timer instructions are:
On-delay timer (TON)

Off-delay timer (TOF)

Retentive timer on (RTO)
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Quantities associated with the timer
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Instruction. NOOR\S

Preset time represents the time duration for the timing circuit.

Accumulated time represents the amount of time that has elapsed from the
moment the timing started.

Time Base is the intervals that the timers time out at. If a programmer entered 0.1
for the time base and 50 for the preset time, the timer would have a 5-s delay (50
Xx0.1s=55s).
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Coll formatted timer

- - Suadde
instruction. o
It Timer address
rung continuity Type of timer /
-|¢r XXX
(TonN)
PR: YYY
| TB: 0.1 s
Timer preset value AC: 000 \
/ Time
base of
Time accumulated timer

or current value




An on-delay timer Is used when you want a

time delay to occur before an instruction Swaedde
pecomes true.
Input Timer
‘ 1[
‘ JL
True
Rung condition False
Timed period
On-delay
timed duration
True
. . False On (logic 1)
Timed output bit Off (logic 0) \
Preset value = accumulated value
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Conveyor warning signal circulit.

— L1 Start-up Reseat
PB1 PB2
IS T S
CR-1
——
CR-2
—| @—1
CR-3 Horn
o —LF—
TD-1
(10 s)
Inputs
L{ Start-up
Equivalent SLC o— PB1
500 programmed Reset
circuit. PB2

SwosdA

Hardwired Relay Circuit — warning horn sounds

for 10 seconds whenever start button is

actuated.

p
Ladder logic program
l?Bj e i $ﬁuﬂNEF€ ON DELAY
ﬂ P Timer T4:0 —EN)—
- Time base 1.0
e T
EN
T4:0 T4:0 Horn

DN EN
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The off-delay timer (TOF) =2
I I — TIMER OFF DELAY EN
operation will keep the output T s | &Y
energized for a time perlod Time base Lo @Y
after the rung containing the Accumulated 0
timer has gone falea -
S1 input
enable bit (EN) False

Timed period timing bit (TT)

15s

<«— QOffdelay ——
timed duration

Timed output True (logic 1)
done bit (DN) IFaIse (logic 0)
0:2/1 f
Preset value = accumulated value




Off-delay timer (TOF) program

Owod
Input Ladder logic program Qutput
I:1/0
L1 1r [TOF L2
{1 TMER OFF DELAY  —(EN)—
S1 Timer T4:3 N~
: Time base 1.0 :
¢+ O~ O— L0 —(DN 0:2/1 —(PL)—9
Preset 15 ) M
Accumulated 0
1L ‘Y
1L \ ./

When the switch is first closed the lamp is switched on.

When switch is opened timing begins and the lamp
switches off after a delay of 15 seconds.

If logic continuity is gained before the timer is timed out, the accumulated time is
reset to O.

© 2011, The McGraw-Hill Companies, Inc.




Resetting Timers Sueedde

- Resets timers accumulated value to zero

- Necessary for timer to count again

- Methods of resetting timers:
- Condition Instruction(s) change state from TRUE to FALSE
- Second Input Method

- When reset line changes state, timer clears the accumulated
value

- Separate Reset Instruction

- Timer is RESET to OFF (FALSE) when the condition instructions
for the reset instruction changes to OFF (FALSE).

2920:405 & 2870:301 1
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Nonretentive Timers

SwosdA

- Lose accumulated time every time the condition

Instruction(s) go from TRUE to FALSE

- Timer count goes to zero

2920:405 & 2870:301
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Retentive Timer

OwosROk

- Does not lose the accumulated time when the condition
Instruction(s) changes from true to false.

- Retain and add to the count when the condition instruction
becomes true again.

- Like a stop watch

- Must be reset to zero value
- Also called accumulating timers

2920:405 & 2870:301 13
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A PLC retentive timer is used when you want to retain accumulated
time values through power loss or the change in the rung state S
from true to false. wosRek

This timer must be accompanied by a
- RTO timer reset instruction to reset the
- RETENTIVE TIMER ON {EN} accumulated value of the timer to O.

Timer T4:1

Time Base {DND

Preset
Accumulated

T4:1 The RES instruction has the same address as the timer it is

—(RE S} to reset.
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Retentive on-delay timer program.

SwosdA
Inputs Ladder logic program Qutput
L1 p gic prog P Lo
Reset
PB2 T4:2
O O—PB2 1F (RES)
Time PL M ®
J_ "Bl RTO
T—O c——PB1 1T i
1L FIIETENTIVE TIMER ON {EN)*
Timer T4:2
Time Base 1.0 ACDN)
Preset 9
Accumulated 0
T4:2 PL
1C 'Y
1L \ ./
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Rockwell Automation Timers
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- Time ON-Delay (TON)

- Begins accumulating time when the rung goes true and continues

until one of the following conditions is met
- Accumulated value equals preset value
- The rung goes false (stops timing)
- A reset timer instruction resets the timer

- Nonretentive

2920:405 & 2870:301
Prof. Dan Kandray, PE
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Rockwell Automation Timers

Time On-Delay (TON) Status Bits SR

- Timer enable bit (EN)

- The enable bit indicates that the TON instruction is enabled.
- Set to 1 immediately when rung is TRUE
- Stays set until rung goes false
- Can be used for logic
« T4:0.EN (For timer number 0)
- Timer done bit (DN)
- The done bit is set when .ACC = .PRE.

- Remains set until the rung goes false or a reset instruction
resets the timer

2920:405 & 2870:301 17
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Rockwell Automation Timers
Time On-Delay (TON) Status Bits Swogdde

- Timing Bit (TT)
- The timing bit indicates that a timing operation is in process
- Set to 1 when rung goes true
- Remains true until rung goes false or reset instruction issued
- Preset Value
- Can be accessed by programmer
- Address — T4:0.PRE (For timer 0)
- Accumulated Value (ACC)
- Can be accessed by programmer
- Address -- T4:0.ACC

2920:405 & 2870:301 18
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Rockwell Automation Timers
Time On-Delay (TON) Status Bits Swapde

« Time Base

- The time base is always 1 msec.

- For example, for a 2-second timer, enter 2000 for the .PRE
value.

19




Rockwell Automation Timers
Time On-Delay (TON) Swogdde

Program Running

Selector Switch (LE)

Tumer 1

L0
1 E Timer On Delay N T
& Timer T4:1
1761-Miero Tims Basz 1.0 D
Presat A
Accum it
Graen Pilot Light
Timer Enable Bat
T4:1 O:0
1E o
L -
EN 6
1761 -Miero
Rad Pilot Light
Timing Bit
T4:1 a0
1 o
= a1 C L
TT 7
1761-Micro
Wiotor (Blue Light)
Timer 1 Dione Bat
T4:1 00
als P
a1 C -
DM 4

1761-Micro

20
B004 ["END




Rockwell Automation Timers

SwosdA

Time On-Delay (TON)
1—-2P _SSW turned ON

2 -Timer starts timing

Green Pilot Light

a0
p—— .

&
1761-Micro

Rad Pilot Light

0:0
E——
7

1761-Micro

Motor (Blue Light)




Rockwell Automation Timers

Time On-Delay (TON)

SwosROk

Telector Teitch (L)

Timer times out

TON
Timer On Delay
5 Timer T4:1
1761 -Miero Timez Basz 10 gy
Praszat S
Accum <
DN bit set Green Pilot Light
/ 0:0
E—
6
1761-Micro
Fzd Bilot Light
o0
i
ho—
7
1761-Micro

Wiotor (Blue Light)

S BLULT
00
p——
4

1761-Micro
22

["END




Rockwell Automation Timers
Time On-Delay (TON)

SwosdA

2P_SSW turned off which resets timer

Timer 1
TOM
1 b Timer On Delay - (EM
6 Timer T4:1
1761-Micro Time Basz 1.0 D—
Presat S
Accum 0=
Grzen Pilot Light
Timer Enable Bit
T4:1 Q0
1L
a1 C
EN &
1761-Micro
Read Pilot Light
Timing Bit
T4:1 Q-0
IC P
1 C .
TT 7
1761-Micro
Motor (Blue Light)
Timer 1 Done
T4:1 o0
] o
- -
DM 4
1761 -Miero
23
{END




Rockwell Automation Timers
Time Off-Delay (TOF)

SwosdA

- Time Off-Delay (TOF)

- Begins accumulating time when the rung goes FALSE and
continues until one of the following conditions is met

- Accumulated value equals preset value
- The rung goes TRUE (stops timing)
- A reset timer instruction resets the timer

- Nonretentive

2920:405 & 2870:301
Prof. Dan Kandray, PE
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Rockwell Automation Timers
Time Off-Delay (TOF) Status Bits S0

- Timer enable bit (EN)
- Setto 1 whenrungis TRUE

- Stays set until rung goes false
- Timer done bit (DN)
- Is set to 1 when rung goes true
- Remains set until:

- The rung goes false AND the accumulated value is equal
to the preset value

« A reset instruction resets the timer

2920:405 & 2870:301 25
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Rockwell Automation Timers
Time Off-Delay (TOF) Status Bits Swaddk

- Timing Bit (TT)
- Setto 1 when rung goes FALSE
- Set to 0 when

« Condition Instr. TRUE OR Accum. Val. = Preset Value OR
Reset Function issued

- Time Base
- The time base is always 1 msec.

- For example, for a 2-second timer, enter 2000 for the .PRE
value.

2920:405 & 2870:301 26
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Rockwell Automation Timers
Time OFF-Delay (TOF)

SwosdA

Program Running

Slector Switch (LE)

Note AccuA

mulator value

Timer 1
L0 TOF
1 E Timer Off Delay —{EN
g Timer T4:1
1761-Micto Time Basz 1.0 —Dn—
Prasat Je
Accum 3
Green Pilot Light
Timer Enable Bit
T4:1 [o1]
1 o
1 Lt
EN &
1761-Micro
Rad Pilot Light
[ 1]
o
-
7
1761-Micro
Motor (Blue Light)
Timer 1 Dione Bit
T4:1 (1]
1 o
1 L4
DM 4
1761 -Micro

{END




Rockwell Automation Timers
Time OFF-Delay (TOF) Swosdek

1 — 2P SSW turned ON _ _
2 -Timer 1S RESET but NOT

timing
iﬁ:rﬂqse _ TiF:ﬁ-
3 — Status bits set S
—f-

&
1761-Micro
Rad Pilot Light
(3 1]
P

LA
7
1761-hiero

MMotor (Blee Light)

0.0
e
4

1761-Micro
28

["END




Rockwell Automation Timers
Time OFF-Delay (TOF) Swagddv

1 - 2P SSW turned OFF 2 -Timer starts timing

Selzctor Swit i)
Timer 1
TOF
4 B Timer OFF Delay BN

& Timer Td:1
1761-hMicro Tims= Basze 1.
Preset 5

Accum 2

3 — Status bit set to OFF

Timer Enable Bit CGRNIT
T4:1 (1]
alis P
a1 C

EN &

mB/ 4 — Status bit set s

— "
TT 7
1761-Micro

Wlotor (Blee Light)
Timer 1 Done Bit CBLULT

ol

s
4
1761-Mier
29
"END

T4:1

DI

-




Rockwell Automation Timers
Time OFF-Delay (TOF)

SwosdA

1 -Timer times out

\

\

Timer 1
TOF
1 b Timar OF Delay BN
6 Timer T4:1
1761-Micro Time Bass 10 —DH—
Preset S
Acenm S
. Graen Pilot Light
mmeEiesi ) Status bits set to OFF
T4:1 - a. US I S Se O o0
1L o
1 C .
EMN &
1761-Micro
Red Bilot Light
Timing Bit
T4:1 Q0
1L o
m .
TT 7
1761 -Micro
Motor (Blue Light)
Timer 1 Dione Bit
T4:1 o0
1E o
L L
DN 4
1761-Micro
2920:405 & 2870:301 o
-

Prof. Dan Kandray, PE




Rockwell Automation Timers
Time OFF-Delay (TOF)

SwosdA

2P_SSW switch turned back ON resets timer

Selector Switch

[
1761-Micro

Timer 1

TOF

Timer Off Delay

M ——
T4:1
M
Prasat

Green Pilot Ly, ght
Timer Enable Bit
T4:1
—: ‘_:--
EN 6
1761-Micro
Red Pilot Light
Timing Bit
T4:1 0:0
J E ¢ —
T 7
1761-Micro
Motor (Blue Light)
Timer 1 Done Bit
T4:1 0:0
DN 4
1761-Micro
31

{{END D—




Rockwell Automation Timers
Retentive Timer On (RTO) Swoedde

- Retentive Timer On (RTO)

- Turns an output on after a set time period
- Accumulating timer
- Retains the accumulated value even if rung goes false

- Can only be reset by the reset (RES) instruction with the same
address as the RTO

2920:405 & 2870:301 32
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Rockwell Automation 7

Retentive Timer On (R

‘Imers

"O) Status Bits Sveee

- Timer enable bit (EN)

- The enable bit indicates that the RTO instruction is enabled.
- Setto 1 whenrungis TRUE
- Stays set until rung goes false or reset instruction zeros

accumulator
- Timer done bit (DN)

- Is set to 1 when accumulated value is equal to the preset

value

- Remains set until:

« A reset instruction resets the timer

2920:405 & 2870:301 33
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Rockwell Automation Timers

Retentive Timer On (RTO) Status Bits =%

- Timer timing bit (TT)

- The timing bit indicates that a timing operation is in process

- Setto 1 whenrungis TRUE

- Stays set until accumulated value is equal to the preset

value OR
- Rung goes false OR

« A reset instruction resets the timer

2920:405 & 2870:301
Prof. Dan Kandray, PE
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Rockwell Automation Timers
Retentive Timer On (RTO)

SwosdA

Program running

[
Timer 1
10 RTO
1 E Fustmertivm Timer O N —
& Timussr T4:1
1751-AEzrn Tima Bas 10 oeh—
Prmas D
Accom 22
Crrmmeny Pl L2
Timer Eoabis Bt
T4:1 o
1F C
1
N 5
1751-MGzrn
=== Note addit f Reset R
T ote addaition o eSet kung o
...: 3 [ l_-"\:
TT T
1761-AGzr
- .
Timer 1 Dicenen Bt
T41 o
1F T
5 4
1761-AGzrn
3 Poaition Salscior
Brsich Laft
| lamesr ]|
La T4
1E 5315
1761-MGzr
CERD




Rockwell Automation Timers
Retentive Timer On (RTO)

SwosdA

2P_SSW turned ON, timer starts
timing

Timesr 1
ETO
R ivm Tirmesr O T E=—
T T41
Time Bavm 14 —
Dirssst £
Status bits set = =
Grasn Pilot Li
Timesr Eqiabis Bit
T#:1 oM
—_ —_— ——
EN ]
1760-MEcra
Ead Pilod La
Timang Bat
T4:1 L]
—] — —_—
1761 -hicra
Mlotor ]
T | Dioens Bt
T4:1 o
1E i
4 0
DN 4
1761-hEora
3 Proadticn Salacior
Swwitch Laft
Tirmesr 1
I0 T4l
T CREET
17613 B0
CENDS—|




Rockwell Automation Timers
Retentive Timer On (RTO)

SwosdA

2P_SSW turned OFF, timing stops but
accumulator does not clear

e T e T E
Thmmr 1 |
ETOD
3 E Fostmeitiom T O L (ENT—1
& T T4-1
1751-MEzro iﬁm 10 o
. 3 | Fa
Status bits turned off —
(rmemen Pilod La
Timmer Enabils B
T4:1 o
J1E O
L
EE L]
1761-hEcra
Fusd Pilodt La
Timdng Bat
T4:1 o
JC !
J L
T T
1761-hEcra
Moo i
Timmer | Dions Bt
T4:1 o
1L il
L
DN 4
176]-Mlora
3 Poadtion Salscior
Zweiich Laft
Taimear 1
I0 Ta1
1E {RES—
176]-hEcna
CENDT—




Rockwell Automation Timers

Swas\d
Retentive Timer On (RTO) e
2P_SSW turned back ON timer
bgglns timing again
Er-aa _—
Iﬂ_ \ n;uﬁi'rm-:u S—
1751-::1&@ Eﬁm T:%{ —
Status bits turned back ON  =———
Tone S5 $
_dﬂ; —fé——
T 1 oo o
— 1761 -hlEcra
7 .
CEND—




Rockwell Automation Timers

Retentive Timer On (RTO) STNONTS
Timer times out
Eu:luamﬂmhhﬁ M]Pm
Retontive Timar On e
lﬁnnm E%:B“ T:-:EL o
. TIT Status bit turned OFF o

)| —d:_ _?:':

“Tfs:/ DN Status bit turned ON s
TMIILI;/ mﬁﬂﬂi.

B —f;_n——.

it i




Rockwell Automation Timers

Retentive Timer On (RTO) Swoedde
2P_SSW turned OFF
jfﬂ[ Th:;iETmm —( EH —]
]TE]-:H:..-\\: E_%:B“ T‘;‘_-%{ I
EN Status bit turned OFF [#== -
Tﬂ?:?ﬁﬂ MP::%’
S— DN stays ON -
) T,

1761-Micno




Rockwell Automation Timers
Retentive Timer On (RTO)

SwosdA

Turning on 3P_SSW _L resets the
timer and turns DN bit Off

Zadmoior Tovitch
Timesr 1
o b
J1E sm T
-
P -
1761-MlEcra i
Accom




