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Industrial Motor Control

Ladder Logic Example Problem
Complex Timer Interaction

Example Problem

Given the following PLC-based system and

. o ——E >—
the Ladder-Logic program that the PLC .
. . 13k Tmer onDeley  |-e1>—{
Is executing: P “Emd o
o— G- een
—O o
= 29 o3
“ © o] o s
() 19 o e
‘ 20ve=o o o o o)
(L) %o %0
OO %o %0
°o %0
““ o e 1O

If the “Start” button is pressed at time t =0,
specify the timespans during which each
light is “ON” for the first 14 seconds of o 5
operation (after the Start button is pressed).
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Example Problem

Step 1 — Analyze the ladder to determine the Conditions required
to Enable or Reset the Timers.

Start
<Locat 1:10ata. 0

Go
E
Go TON
Fp——— TmerOnDely  (<EN}—|
T GoTimer
Presat 5000 6-(DN—
Accum o0+
GoTmer EN <Local2.0.Dsta 1>
E {—

E

GoTimer.ON
3

3 Gres!
Ve

t -
Greater Than (40

8)
Source & OtherTimer ACC

0
Source B 1000

Green
<LecalZ:0.Data. 3>

_ _ ‘Bne .
. . &m{ T <Local iU D
“‘ GoTimer DN -TON-
._} Timer On Delay HENY—
D 5 e
() :
.‘. Omeﬂﬂ:er EN <Luc;:lgv:‘-w 7>
(I L
‘ . Othe r'mv:er on cr,;;u:n)r_
@
Example Problem
Step 1 — Analyze the ladder to determine the Conditions required e .

to Enable or Reset the Timers.
* Rung 1 — GoTimer is Enabled when bit Go = 1.

* Rung 5 - OtherTimer is Enabled when GoTimer.DN =1
(GoTimer is Done).

* Rung 7 - GoTimer is Reset when OtherTimer.DN =1
(OtherTimer is Done).

Note that, in the following slides, I will abbreviate:
“GoTimer” as “GT”
and

“OtherTimer” as “OT”

Go

TON-

9P TmeronDesy  [CEN>—]
Timer  GoTmer
preset £000-41-CDH)—
Accum o+l
Red
GoTimer EN <Local2:0 Data.1>
E
GoTmer.ON <Localzi0.Dsta 3

Source A OtherTimer.ACC
0

Source B 1000

IE Greater Than (45}
Source A GoTmerACC
0e
Source 8 2000
———GRT-
Grester Than (4>8)

Bue
GoTmer.TT <Local2.0 Daia. &>
« —3F <
GaTimer.ON TON
f———————— TimerOnDelay FCEN—
Timer  OtherTmer
Presat 2000 4(DH)—
Accum 2
Yelow
OtnerTmer.EN <Localzi0.Data 7>
£
E
OtherTimer DN GoTimer
£ RES>—
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Example Problem

Step 2 — Determine the Timing Sequence that occurs once the
system is activated (Start is Pressed).

Start
<Locat 1:10ata. 0

Go
E
Go TON
Fp——— TmerOnDely  (<EN}—|
T GoTimer
Presat 5000 6-(DN—
Accum o0+
GoTmer EN <Local2.0.Dsta 1>
E {—

E

GoTimer.ON
3

3 Gres!
Ve

t -
Greater Than (40

8)
Source & OtherTimer ACC

0
Source B 1000

Green
<LecalZ:0.Data. 3>

_ _ ‘Bne .
. . &m{ T <Local iUD
“‘ GoTimer DN -TON-
._] Timer On Delay HENY—
D 5 e
() :
.‘. Omeﬂﬂ:er EN <Luc;:lgv:‘-m 7>
(I L
‘ . Othe r'mv:er on cr,;;u:n)r_
@
Example Problem
Step 2 — Determine the Timing Sequence that occurs once the o o o

system is activated (Start is Pressed).

= At time t = 0 sec, Start is pressed — the Go bit is set (Go=1)
— GT is Enabled (GT.EN =1).

Thus, at t = 0, GT begins counting from 0 to 5000 (5 sec).
(Note that OT is Disabled while GT is actively counting.)

Go

TON-

e e | ToeronDely e —|
preset £000-41-CDH)—
Accum o+l
Red
GoTimer EN <Local2:0 Data.1>
E
GoTmer.ON <Localzi0.Dsta 3

Source A OtherTimer.ACC
0

Source B 1000

IE Greater Than (45}
Source A GoTmerACC
0e
Source 8 2000
———GRT-
Grester Than (4>8)

Bue
GoTmer.TT <Local2.0 Daia. &>
« —3F <
GaTimer.ON ToN
f———————— TimerOnDelay FCEN—
Timer  OtherTmer
Presat 2000 4(DH)—
Accum 2
Yelow
OtnerTmer.EN <Localzi0.Data 7>
£
E
OtherTimer DN GoTimer
£ RES>—




Example Problem

Step 2 — Determine the Timing Sequence that occurs once the

system is activated (Start is Pressed). ! —G] >
= At time t = 0 sec, Start is pressed — the Go bit is set (Go=1) N m”%‘gfj
— GT is Enabled (GT.EN = 1).
Thus, at t = 0, GT begins counting from 0 to 5000 (5 sec). Y M s
» At time t = 5 sec, GT.ACC = 5000 — GT is Done (GT.DN = 1) L e s |
— OT is Enabled (OT.EN = 1). L
Thus, at t =5, OT begins counting from 0 to 2000 (2 seconds). (soemanion
(Note that GT.ACC remains at 5000 while OT is counting.) S
oo wuertBoms |

EN—]

Preset 2000 #(DHY—
Accum 04

Umer'm:er DN GDH"E?)T_
Step 2 — Determine the Timing Sequence that occurs once the o o o
system is activated (Start is Pressed). T ] -
i . L. 1 | TmerOnDeiy EN
= At time t = 0 sec, Start is pressed — the Go bit is set (Go = 1) B ot Gv?n’:é::((nu):
— GT is Enabled (GT.EN = 1). —
Thus, at t = 0, GT begins counting from 0 to 5000 (5 sec). Y M-
= At time t = 5 sec, GT.ACC = 5000 — GT is Done (GT.DN = 1) T oy e
— OT is Enabled (OTFN = l) \» Source 8 2000
Thus, att =5, OT begins counting from 0 to 2000 (2 seconds). swminian
= At time t = 7 sec, OT.ACC = 2000 — OT is Done (OT.DN = 1)
— GT is Reset. - e
e -
When GT is Reset, GT.ACC = 0, GT.DN = 0 — OT is Disabled. — o
% Timer On D““L‘mgr [-CEN.
When OT is Disabled, OT.EN = 0, OT.ACC = 0, and OT.DN = 0. P N
Thus, at t =7, GT begins counting again from 0 to 5000 (5 sec). onarmeren acot
Umer'm;r DN Gl;";;!rF
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Example Problem

Step 2 — Determine the Timing Sequence that occurs once the

Start
<Locat 1:10ata. 0

system is activated (Start is Pressed). T ]
: . < o, . . VB TmerOnDely bceny—|
= At time t = 0 sec, Start is pressed — the Go bit is set (Go=1) e °“e“5§3"<m.)_
— GT is Enabled (GT.EN = 1). -
Thus, at t = 0, GT begins counting from 0 to 5000 (5 sec). Y M e

Green
<LecalZ:0.Data. 3>

GoTimer.ON
3

= Attime t =5 sec, GT.ACC = 5000 — GT is Done (GT.DN = 1)
— OT is Enabled (OT.EN = 1).

Thus, at t =5, OT begins counting from 0 to 2000 (2 seconds).

Source & OtherTimer ACC

0
Source B 1000

= At time t = 7 sec, OT.ACC = 2000 — OT is Done (OT.DN = 1)
— GT is Reset.

JE Grester Than (4>
Sour v
Source

—

Greater Than (A>8)

Bue
<Local2:0.Data. 5>

When GT is Reset, GT.ACC = 0, GT.DN = 0 — OT is Disabled. p— on
o e [T
When OT is Disabled, OT.EN =0, OT.ACC =0, and OT.DN = 0. L T
Thus, at t =7, GT begins counting again from 0 to 5000 (5 sec). coaemnsn Py PR
Since this is equivalent to the conditions at t = 0, the process p— o |

begins again.

Example Problem

Step 3 — Sketch the Timing Sequence that occurs when Start is Pressed.

Start
Pressed

OtherTimer

GoTimer

time

0 1 2 3 4 5 6 7 8 9 10 1 12 13

14 (seconds)
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Example Problem

Step 3 — Sketch the Timing Sequence that occurs when Start is Pressed.
= At time t = 0 sec, Start is pressed — the Go bit is set (Go =1) — GT is Enabled (GT.EN =1).

Thus, at t = 0, GT begins counting from 0 to 5000 (5 sec).

time

]
- 2
-
2
OtherTimer
<
2
< < 3 < 3
[ S S S S
2 = & Z 3
GoTimer
(GoTimer.EN = 1, GoTimer.TT =1, GoTimer.DN = 0)
(GoTimer.ACC incrementing)
0 1 2 3 4 5 6 7 8 9 10 1 12 13

14 (seconds)

Example Problem

Step 3 — Sketch the Timing Sequence that occurs when Start is Pressed.

= At time t = 0 sec, Start is pressed — the Go bit is set (Go = 1) — GT is Enabled (GT.EN = 1).

Thus, att = 0, GT begins counting from 0 to 5000 (5 sec).
During this time (0 sec — 5 sec), OT is Disabled.

=
S
£ 8
i&
Disabl
OtherTimer isabled
(OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0)
- (GoTimer.ACC = 0)
<
£ < < < <
[ S S S S
= = S & F
GoTimer
(GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0)
(GoTimer.ACC incrementing)
0 1 2 3 4 5 6 7 8 9 10 1 12 13

time

14 (seconds)
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Example Problem

Step 3 — Sketch the Timing Sequence that occurs when Start is Pressed.
= At time t =5 sec, GT.ACC = 5000 — GT is Done (GT.DN =1) — OT is Enabled (OT.EN = 1).
Thus, at t =5, OT begins counting from 0 to 2000 (2 seconds).

0= =0=
8ale®"
=S

¢ 0~ 0 =
20,0

e%9
OO0
Start

Pressed

=
2
O I
Disabled = =
“ OtherTimer isable
.‘ (OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OT.EN=1)
“ - (GoTimer.ACC = 0) (OT.TT =1)
2 I (OT.DN =0)
] 2 2 2 2 £(OT.ACC incrementing)
5 = =3 =3 =3
X et 2L ELELEL S
GoTimer

(GoTimer.EN = 1, GoTimer.TT =1, GoTimer.DN = 0)
(GoTimer.ACC incrementing)

Ol
o8
o

-

N

w

I

@

o

~

©

©

time
10 11 12 13 14 (seconds)

Example Problem

Step 3 — Sketch the Timing Sequence that occurs when Start is Pressed.
= At time t =5 sec, GT.ACC = 5000 — GT is Done (GT.DN = 1) — OT is Enabled (OT.EN = 1).
Thus, at t =5, OT begins counting from 0 to 2000 (2 seconds).

During this time (5 sec — 7 sec), GT.ACC remains at 5000.

=
- 2
2 = o
Disabl, = s
OtherTimer isabled
(OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OT.EN =1)
- (GoTimer.ACC = 0) (OT.TT =1)
2 I (OT.DN =0)
] § § § § £(OT.ACC incrementing)
GoTimer = - t & 5 2 «--5000 (constant)-->
(GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) (GoTimer.ACC = 5000)
(GoTimer.ACC incrementing) (GoTimer.EN =1)
(GoTimer.TT =0)
(GoTimer.DN =1)
time
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 (seconds)
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Example Problem

Step 3 — Sketch the Timing Sequence.
= At time t =7 sec, OT.ACC = 2000 — OT is Done (OT.DN =1) — GT is Reset.
When GT is Reset, GT.ACC =0, GT.DN = 0 — OT is Disabled.

“ 3
(1) ) Ef z
) “= EE T
isable 3 < 28
“ OtherTimer Disabled
.‘ (OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OT.EN =1)
“ - (GoTimer.ACC = 0) (OT.TT =1)
g I (OT.DN =0) -
H § § § § £(OT.ACC incrementing) §
“ corimer 2 S E Z 3 2 «--5000 (constant)--> &
oTimer
“ (GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) (GoTimer.ACC = 5000)
‘. (GoTimer.ACC incrementing) (GoTimer.EN =1)
. (GoTimer.TT =0)
(GoTimer.DN =1)
(O time
“‘ 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 (seconds)
Step 3 — Sketch the Timing Sequence.
= At time t =7 sec, OT.ACC = 2000 — OT is Done (OT.DN = 1) — GT is Reset.
When GT is Reset, GT.ACC = 0, GT.DN = 0 — OT is Disabled.
When OT is Disabled, OT.EN = 0, OT.ACC = 0, and OT.DN = 0.
(OT will remain disabled until GT is Done again.)
(Note that this also prevents the RES on Rung 7 from resetting GT again.)
2
t 2 = 2
s 8 1 2
A 2 s 25
i = s 24 Disabled
OtherTimer Disabled = isable
(OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) T (OT.EN =1) 1T(OIherTimer.F.N =0, OtherTimer.TT = 0, OtherTimer.DN = 0)
- (GoTimer.ACC = 0) (OT.TT =1) (GoTimer.ACC = 0)
£ 14 (OT.DN =0) -
] g g 8 g £(OT.ACC incrementing) 2
o= = K = F 2 <--5000 (constant)--> &
GoTimer
(GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) (GoTimer.ACC = 5000)
(GoTimer.ACC incrementing) (GoTimer.EN =1)
(GoTimer.TT =0)
(GoTimer.DN =1)
time
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 (seconds)




Example Problem

Step 3 — Sketch the Timing Sequence.
= At time t =7 sec, OT.ACC =2000 — OT is Done (OT.DN = 1) — GT is Reset.
When GT is Reset, GT.ACC = 0, GT.DN =0 — OT is Disabled.
When OT is Disabled, OT.EN =0, OT.ACC =0, and OT.DN = 0.
Thus, at t =7, GT begins counting again from 0 to 5000 (5 sec).

-1
- 2 -
58 2 2
g = - g £2
. ] Z )
OtherTimer Disabled = ol 22 Disabled
(OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OT.EN =1) (OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0)
T (GoTimer.ACC = 0) (OT.TT =1) (GoTimer.ACC = 0)
= (OT.DN =0) iy - - - -
E § § § § g(()TAA(‘(: incrementing) § = S = 2
GoTimer = = b & F 2 «--5000 (constant)--> & -+ N o ¥
(GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) (GoTimer.ACC = 5000) (GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0)
(GoTimer.ACC incrementing) (GoTimer.EN =1) (GoTimer.ACC incrementing)
(GoTimer.TT =0)
(GoTimer.DN =1)
time
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 (seconds)

Example Problem

Step 3 — Sketch the Timing Sequence.
= At time t =7 sec, OT.ACC = 2000 — OT is Done (OT.DN = 1) — GT is Reset.
When GT is Reset, GT.ACC = 0, GT.DN = 0 — OT is Disabled.
When OT is Disabled, OT.EN =0, OT.ACC =0, and OT.DN = 0.
Thus, at t = 7, GT begins counting again from 0 to 5000 (5 sec).

This is equivalent to the conditions at t = 0 when Start was Pressed — the process repeats.

2
.2 - =
z z z z
@/ e g i e g gz
) g ] £z ) g S £ 2
OtherTimer Disabled = — 2 a Disabled = — 22
(OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OT.EN =1) (OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OT.EN =1)
- (GoTimer.ACC = 0) (OT.TT =1) (GoTimer.ACC = 0) (OT.TT =1)
2 b (OT.DN =0) " & & & & b (OT.DN =0) A
H] 3 3 3 3 £(OT.ACC incrementing) § S S S S £(OT.ACC incrementing) ‘3‘
] 2 2 2 g g
GoTimer = al il ud i 2 <--5000 (constanty- > & o - y 2 <5000 (constany-o &
(GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) (GoTimer.ACC = 5000) (GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) (GoTimer.ACC = 5000)
(GoTimer.ACC incrementing) (GoTimer.EN =1) (GoTimer.ACC incrementing) (GoTimer.EN =1)
(GoTimer.TT =0) (GoTimer.TT =0)
(GoTimer.DN =1) (GoTimer.DN =1)
time
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 (seconds)
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Example Problem

Step 4 — Determine the Conditions required for each of the O o
Indicator Lamps to become Illuminated. T

¢ < 4
%
o8

Go on
“‘ 13— TmerOnDelsy CEN—
Timer  GoTimer
() T oo
) et

‘ GoTimerEN <Local20 D8ta.1>

) : —
Green
GaTimer.ON - <Localz 0 Dsta 3
3

] Grester
=5
Source
Source
[————GAT-
Greater Than (4>

8)
Source & OtherTimer ACC

0
Source B 1000

@

{ )~
8

i

1

Bue
<Local2:0.Data. 5>

2
i

—3JF——— TmerOnDelay  (CEN}—|
+=(DH)y—
o+

@

@,
i1
_5
81
g

Accum

. Omeﬂﬂ?riﬂ <Luc;:lgvt‘-ma 7>
(I
‘ . s Othe: r'mv[‘er DN Gr;‘;u;r_
@
Example Problem
Step 4 — Determine the Conditions required for each of the | oitipunc o

Indicator Lamps to become Illuminated. ) ;

Go TON-

. V3 TmeronDeey  [ew—
Red: GT.EN =1 (GoTimer Enabled) rove i con—
\ Red
2 —3E < —
Gormeron woatzoun s

IE Greater Than (45}
Source A GoTmerACC
0e
Source 8 2000
———GRT-
Grester Than (4>8)

Source A OtherTimer.ACC
0

Source B 1000

Bue
GoTmer.TT <Local2.0 Daia. &>
« —3F <
GaTimer.ON ToN
—3F—————————— TimerOnDelay FCEN—
Timer  OtherTmer
Presat 2000 4(DH)—
Accum 2
Yelow
OtnerTmer.EN <Localzi0.Data 7>
£
E
OtherTimer DN GoTimer
7 £ RESI—

10
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Example Problem

p@:cer
ose , ” ,
ep 4 — Determine the Conditions required for each of the o
I“‘ Step 4 — Det the Condit d for each of th
o0 Indicator Lamps to become Illuminated. T )

. . . V3| TmerOnDely I {EN>—
Red: GT.EN = 1 (GoTimer Enabled) Fewe s <
o

Accum

g
-1
H
2
2

5
-C0R
L

Green:  GT.DN # 1 (GoTimer not Done) and GT.ACC > 2000 \ém oo |

Green
<LecalZ:0.Data. 3>
—

[————CRT
Greater Than (A>8)
Source A OtherTimer ACC

CH
8

8

i

1

0
Source B 1000

Bue
<Local2:0.Data. 5>
pu—

g \_L
i
s
g

)
{
g

EN—]
+=(DH)y—
o+

@

@,
i1
_5
81
g

Accum

. Omev'VnEerEH <Luc;:lgvb‘mu »
“‘ OtherTimer. DN GoTimer
A E "

)
) Example Problem
@
Step 4 — Determine the Conditions required for each of the o o o
® Indicator Lamps to become Illuminated. ’ E
(] p .

_ s S gy WO
Red: GT.EN = 1 (GoTimer Enabled) P e o
0+

) Green: GT.DN # 1 (GoTimer not Done) and GT.ACC > 2000 SoTreren <aend00ma 1
® T ]
o or i
GoTﬂlerf DN <Local2:0.Data 3>

OT.ACC > 1000 : th S
.\‘b ——Ar.

Greater Than (4>8)
Source A OtherTimer.ACC
0

Source B 1000

Bue
GoTmer.TT <Local2.0 Daia. &>
« —3E
GaTimer.ON ToN
—3F—————————— TimerOnDelay FCEN—
Timer  OtherTmer
Presat 2000 4(DH)—
Accum 2
Yelow
OtnerTmer.EN <Localzi0.Data 7>
£
E
OtherTimer DN GoTimer
£ RESY—|

11
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Example Problem

Step 4 — Determine the Conditions required for each of the

Red:

Green:

Blue:

Indicator Lamps to become Illuminated.

GT.EN = 1 (GoTimer Enabled)

GT.DN # 1 (GoTimer not Done) and GT.ACC > 2000
or

OT.ACC > 1000

GT.TT =1 (GoTimer is actively counting) \ LTW,&H

Start
<Locat 1:10ata. 0

o
E
Go TN
[ E———————————— TimerOnDelay |HCEN>—
Timer GeTimer
Presat 5000 4]-CON>—
Accum 04
GoTimerEN Local20.Daia. 1>
E >—

GoTimer.ON
3

Source & OtherTimer ACC

0
Source B 1000

Green
<LecalZ:0.Data. 3>

r i T ‘5"5 ata. 5>
“ . &ﬂ\ﬂe{r- <Local2:0.D:
“‘ iﬁ]wm% Timer njf’n‘mz Leeny—|
D 5 e
() :
‘. Omev'h':er EN <Lwc;:lowb‘m 7>
OtherTimer DN GoTimer
E il
23
Example Problem
® Step 4 — Determine the Conditions required for each of the o o o

Red:

Green:

Blue:

Yellow:

Indicator Lamps to become Illuminated.

GT.EN = 1 (GoTimer Enabled)

GT.DN # 1 (GoTimer not Done) and GT.ACC > 2000
or
OT.ACC > 1000

GT.TT = 1 (GoTimer is actively counting)

OT.EN =1 (OtherTimer Enabled)

3 IE G
o
AT

Greater Then (4:8)

«3E

GoTimer N

nDeisy  [CEN>—]

Tmer
5000 #-CONY—
04

Red
<Locat20 Data. 1>

E

GoTimer.ON

Source A OtherTimer.ACC
0

Source B 1000

GoTmer.TT

<Local2:0.Data. 3>
—

Bue
<Lecat2:0.Data. 5>

GoTimerON

OtnerTmer €N
£

Accum

nDelsy  (EN>—]

mer
2000 ¢1(DH)—
04

Yelow
<Locat2:0.ata. 7>

E

OtherTimer DN
s

GoTimer

E

RES>—]

12




Example Problem

Step 5 — Based on the timing sequence, determine the times at which the Lamps are Illuminated.

Red
Blue
] z E E
= =
E s £3 E g £3
. = S i . s =4 S..2
. Disabled = = aa Disabled = al 22
OtherTimer
(OtherTimer.EN =0, OtherTimer. TT = 0, Other Timer.DN = 0) (OtherTimer.EN = 0, OtherTimer. TT = 0, Other Timer.DN = 0) (OT.
= (GoTimer.ACC = 0) (GoTimer.ACC = 0) (OT.T
2 (OT.DN =1
b =3 =3 =3 =3 . h+]
E 2 2 2 2 g(()TAA(‘(: incrementing) § 2 2 S 3 g(()TAA(:(: incrementing) §
5 S S S = 8 & = & & F
GoTimer = - Q o N <--5000 (constant)--»>
(GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) (GoTimer.ACC = 5000) (GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0)
= (GoTimer.ACC incrementing) (GoTime (GoTimer.ACC incrementing)
« 2 (GoTime
L (GoTimer.DN =1) (GoTimer.DN =1)
7~
0 1 2 3 4 5 6 7 8 9 10 1

12 13 14

time
(seconds)

Example Problem

Step 5 — Based on the timing sequence, determine the times at which the Lamps are Illuminated.

Red:

GT.EN =1 (GoTimer Enabled)

Red
Blue
K z ] E
= = = =
. = 2 . E 2
. Disabled = — 2R/ Disabled = al 22
OtherTimer
(OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0)
- (GoTimer.ACC = 0) (GoTimer.ACC = 0)
] -
z =3 s 3 3 2 i .1 2 2 2 2 2 (OTIN=0) = &
] H 2 2 ] Z(OT.ACC incrementing) 3 = = S S Z(OT.ACC incrementing) 3
] 2 2 2 2 s g S S S 3 S g
. = - & & F 2 <--5000 (constant)--> & T « N ¥
GoTimer
(GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) T (GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0)
= (GoTimer.ACC incrementing) (GoTimer.ACC incrementing)
£ g
s 2 (GoTimer.DN =1)
[N "
time
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 (seconds)

13
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Example Problem

Step 5 — Based on the timing sequence, determine the times at which the Lamps are Illuminated.
Red: GT.EN = 1 (GoTimer Enabled)

Green: GT.DN # 1 (GoTimer not Done) and GT.ACC > 2000 or

" Red
0 ] ]
.‘ Blue
) E z ] H
Y 2 s 25 - s 25
£ =4 Si.2 £ =3 Si.2
OtherTimer Disabled sl \ol 8.8 Disabled = = aa
‘ (OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) T.EN =1) (OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OT.EN =1)
3 (GoTimer.ACC = 0) 1) (GoTimer.ACC = 0) (OT.TT=1)
= (OT.DN =0) - & - - & (OT.DN =0) Ay
'E § § § § E(()TAC(: incrementing) 3 2 2 S 3 E(()TAA(IC incrementing)z
GoTimer 2 l l 5 i Z <-5000 (constang--> 2 u “ u u 2 25000 (constany- > %
(GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) (GoTimer.ACC = 5000) (GoTimer.EN = 1, GoTimer.TT =1, GoTimer.DN = 0) (GoTimer.ACC = 5000)
- (GoTimer.ACC incrementing) (GoTimer.EN =1) (GoTimer.ACC incrementing) (GoTimer.EN =1)
v 2 (GoTimer.TT =0) (GoTimer.TT =0)
s|8 (GoTimer.DN =1) (GoTimer.DN =1)
idllal time
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14  (seconds)

Example Problem

Step 5 — Based on the timing sequence, determine the times at which the Lamps are Illuminated.
Red: GT.EN = 1 (GoTimer Enabled)
Green: GT.DN # 1 (GoTimer not Done) and GT.ACC > 2000 or OT.ACC > 1000

Red
Green

Blue
3 K] 3 z
= -] = P
g g £ 3 g g i
OtherTimer Disabled = — 2 a Disabled = — 22
(OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OT.EN =1)
s (GoTimer.ACC = 0) A (GoTimer.ACC = 0) (OT.IT=1)
- OT.DN =0 - OT.DN =0)
S = = ° ° g OTDN=0) o s s s s g (OTDN=0) o
H 2 2 2 2 £(OT.ACC incrementing) = = S S £(OT.ACC incrementing) 2
2 2 2 g ]
GoTimer b — Gl G < = <--5000 (constant)--> & N N ¥ = <--5000 (constant)--» %
(GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) (GoTimer.ACC = 5000) (GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) (GoTim X
o (GoTimer.ACC incrementing) (GoTimer.EN =1) (GoTimer.ACC incrementing) (GoTimer.
: 2 (GoTimer.TT =0) (GoTimer. TT
I (GoTimer.DN =1) (GoTimer.DN =1)
[N "
time
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 (seconds)
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Example Problem

Step 5 — Based on the timing sequence, determine the times at which the Lamps are Illuminated.
Red: GT.EN = 1 (GoTimer Enabled)
Green: GT.DN # 1 (GoTimer not Done) and GT.ACC > 2000 or OT.ACC > 1000

Blue: GT.TT =1 (GoTimer is actively counting)

Red

.‘ Blue
) 3 S 2 2
. = s 2% g s 23
£ =4 Si.2 £ =3 Si.2
OtherTimer Disabled = al 2R Disabled = al 22
‘ (OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) T.EN =1) (OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OT.EN =1)
3 (GoTimer.ACC = 0) 1) (GoTimer.ACC = 0) (OT.TT=1)
= (OT.DN =0) - & & & & (OT.DN =0) o
'E § § § § E(()TAC(: incrementing) 3 2 2 S 3 E(()TAA(IC incrementing)z
GoTimer = a ol > i 2 <5000 (constang--> “ “ il T 2 25000 constangy %
(GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) (GoTimer.ACC = 5000) (GoTimer.EN = 1, GoTimer.TT =1, GoTimer.DN = 0) (GoTimer.ACC = 5000)
= (GoTimer.ACC incrementing) (GoTimer.EN =1) (GoTimer.ACC incrementing) (GoTimer.EN =1)
v 2 (GoTimer.TT =0) (GoTimer.TT =0)
s|8 (GoTimer.DN =1) (GoTimer.DN =1)
@l time
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 (seconds)

Example Problem

Step 5 — Based on the timing sequence, determine the times at which the Lamps are Illuminated.
Red: GT.EN = 1 (GoTimer Enabled)
Green: GT.DN # 1 (GoTimer not Done) and GT.ACC > 2000 or OT.ACC > 1000

Blue:  GT.TT =1 (GoTimer is actively counting)
Yellow: OT.EN =1 (OtherTimer Enabled)

Red
Green
Blue
T z 2 E
= = = =
E g 23 E g 23
. g S 2= . s = S.2
OtherTimer Disabled = — 2 a Disabled = — 22
(OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OT.EN =1)
s (GoTimer.ACC = 0) A (GoTimer.ACC = 0) (OT.TT =1)
= - - - - & ((‘)TA'DV =0) . < > > > > & (()TA'D]\ =0) . <
H g g g g £(OT.ACC incrementing) = = S S £(OT.ACC incrementing) 2
GoTimer = al Gl Gl N = <--5000 (constant)--> & a « h ¥
(GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) (GoTimer.ACC = 5000) (GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0)
o (GoTimer.ACC incrementing) (GoTimer.EN =1) (GoTimer.ACC incrementing)
t Z (GoTimer.TT =0)
I (GoTimer.DN =1) (GoTimer.DN =1)
[N "
time
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 (seconds)
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Example Problem

Step 6 — Specify the timespans during which each light is “ON” in the following table:

Gimespan
(secon

0=1 2=3 3=4

4=5 5=6 6=7 T=8 8=9 | 9=10 | 10=11 | 11=12 | 12=13 | 13=~14

Red

Green

Blue

Yellow

Red
Blue
2 3 2
E g HES E g g3
. g S 22 ) s =4 .2
. Disabled = ol 22 Disabled = - 2.2
OtherTimer
(OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OT.EN =1)
= (GoTimer.ACC = 0) (GoTimer.ACC = 0) (OT.IT=1)
=2 h (OT.DN=0)
'E 2 2 2 2 E(OTAAC(I incrementing) 3 § § § § E(()TAA(IC incrementing)§
> > =3 =3 -
o= = Q & 3 2 <--5000 (constant)--> & N D ¥ 2 <--5000 (constant)--> &
GoTimer e ————————-—-
(GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) (GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) (GoTimer.ACC = 5000)
k-1 (GoTimer.ACC incrementing) (GoTimer.ACC incrementing) (GoTimer.EN =1)
« 2 0) (GoTimer.TT =0)
L (GoTimer.DN =1) (GoTimer.DN =1)
v A "
time
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14  (seconds)
. . . . . P 9 s .
Step 6 — Specify the timespans during which each light is “ON” in the following table:
:‘“‘“““" 0=1 | 1=2 | 2=3 | 3=4 | d4=5 | 5=6 | 6=7 | 7=8 | 8=9 | 9=10 | 10=11 | 11=12 | 12=13 | 13=14
seconds)
Red (On [On On (On |{On |On|{On|{On|On|On|On |On|On/ On
T z ] k]
= = = =
E g g3 E g g3
. g S 2= . s = S.2
. Disabled = — 2R/ Disabled = al 22
OtherTimer
(OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OT.EN =1) (OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0)
2 (GoTimer.ACC = 0) J (GoTimer.ACC = 0) =1)
e =0) - & - & & (OT.DN =0) "
-E g g g g 2(0T.ACC incrementing) & g g g g £(0T.ACC incrementing) &
= = & & < 2 <-- stant)--» & -+ «“ N ¥ 2 <- & -
GoTimer 5000 (constanty 25000 (constant 2 7
(GoTimer.EN = 1, GoTimer.TT =1, GoTimer.DN = 0) (GoTimer.ACC = 5000) (GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0)
= (GoTimer.ACC incrementing) (GoTimer.EN =1) (GoTimer.ACC incrementing) (GoTimer.EN =1)
- 2 (GoTimer.TT =0) (GoTimer.T )
I (GoTimer.DN =1) (GoTimer.DN =1)
@[~ time
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 (seconds)
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Example Problem

Step 6 — Specify the timespans during which each light is “ON” in the following table:

Gimespan

0=1 1=2 2=3 3=4 4=5 5=6 6=7 T=8 8=9 | 9=10 | 10=11 | 11=12 | 12=13 | 13=~14

Geconds)
Rd | On [On | On |On |[On |[On|On|On|On|On|On|On|On/| On
Green On [ On | On On On | On | On On

Red
Blue
S z ] E
_— = = =
E g HES E g g3
s =4 S .z s 2 .2
. Disabled = ol 22 Disabled = - 22
OtherTimer
(OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0)
2 (GoTimer.ACC = 0) 1) (GoTimer.ACC = 0)
2 (OT.DN =0) - (OT.DN =0) -
'E § § § § E(OTAAC(I incrementing) 3 § § § § E(()TAA(IC incrementing)§
GoTimer = a ol > i 2 <5000 (constang--> “ “ il T 2 25000 constangy %
(GoTimer.EN = 1, GoTimer.TT =1, GoTimer.DN = 0) (GoTimer.ACC = 5000) (GoTimer.EN = 1, GoTimer.TT =1, GoTimer.DN = 0) (GoTimer.ACC = 5000)
k-1 (GoTimer.ACC incrementing) (GoTimer.EN =1) (GoTimer.ACC incrementing) (GoTimer.E! 1)
- 2 (GoTimer.TT =0) (GoTimer.TT =0)
L (GoTimer.DN =1) (GoTimer.DN =1)
idllal time
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 (seconds)
. . . . . o Gen9Y .
Step 6 — Specify the timespans during which each light is “ON” in the following table:
:‘“‘“““" 0=1 | 1=2 | 2=3 | 3=4 | 4=5 | 5=6 | 6=7 | 7=8 | 8=9 | 9=10 | 10=11 | 11=12 | 12=13 | 13~14
seconds)
Rd | On | On | On |On |[On|[On|On|On|On|On|On|On|On/| On
Green On | On | On On On | On | On On
Blue | On [ On | On | On | On On |On |(On | On | On
T z g E
= = = =
E g 23 E g 23
g s Sz g S g2
. Disabled = — 2R/ Disabled = al 22
OtherTimer
(OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) =1) (OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) =1)
T (GoTimer.ACC = 0) 1) (GoTimer.ACC = 0) 1)
= (OT.DN =0) - (OT.DN =0) e
% g g 2 2 £(OTACC incrementing) & g g g g 2(0T.ACC incrementing) &
GoTimer = — Gl G < = <--5000 (constant)--> & T N N ¥ = <--5000 (constant)--» %
(GoTimer.EN = 1, GoTimer.TT =1, GoTimer.DN = 0) (GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0)
= (GoTimer.ACC incrementing) (GoTimer.ACC incrementing)
g o
t 8 (GoTimer.TT =0)
a8 (GoTimer.DN =1) (GoTimer.DN =1)
[N "
time
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 (seconds)
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Example Problem

Step 6 — Specify the timespans during which each light is “ON” in the following table:

Gimespan

0=1 1=2 2=3 3=4 4=5 5=6 6=7 T=8 8=9 | 9=10 | 10=11 | 11=12 | 12=13 | 13~14

Geconds)
Rd | On [On | On |On |[On |[On|On|On|On|On|On|On|On/| On
Green On | On | On On On | On | On On
Blue | On | On | On | On | On On [On | On | On | On
Yellow On | On On | On
Red
Blue
k] z ] E
k =2 k 2
E g HES E g g3
s =4 S .z s 2 .2
. Disabled = ol 22 Disabled = -~ 22
OtherTimer
(OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0) (OT.EN =1) (OtherTimer.EN = 0, OtherTimer.TT = 0, OtherTimer.DN = 0)
2 (GoTimer.ACC = 0) (OT.TT=1) (GoTimer.ACC = 0)
3 (OTDN=0) <
'E 2 2 2 2 E(OTAACC incrementing) 3 § § § § E(()TA o §
o= = & = F 2 «--5000 (constant)--> & + K N d 2 <--5000 (constant)--> &
GoTimer
(GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) (GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) (GoTimer.ACC = 5000)
k-1 (GoTimer.ACC incrementing) 5 (GoTimer.ACC incrementing) (GoTimer.EN =1)
2 (GoTimer.TT =0) (GoTimer.TT =0)
g8 (GoTimer.DN =1) (GoTimer.DN =1)
idllal time
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 (seconds)
. . . . . o Gen9Y .
Step 6 — Specify the timespans during which each light is “ON” in the following table:
:‘“‘“““" 0=1 | 1=2 | 2=3 | 3=4 | d4=5 | 5=6 | 6=7 | 7=8 | 8=9 | 9=10 | 10=11 | 11=12 | 12=13 | 13=14
seconds)
Red | On [On ([ On (On | On |On |On On |On|On|On |On | On | On
Green On | On | On On On | On | On On
Blue
Yellow On | On On | On
T z ] k]
= = = =
E g g3 E g g3
g = 5.2 g S g2
. Disabled = — 2R/ Disabled = al 22
OtherTimer
(OtherTimer.EN = 0, OtherTimer.TT = 0, Other Timer.DN = 0) (OT.EN=1) (OtherTimer.EN = 0, OtherTimer.TT = 0, Other Timer.DN = 0)
T (GoTimer.ACC = 0) (OT.TT=1) (GoTimer.ACC = 0) 1)
= (OT.DN =0) - (OT.DN =0) e
'E g g g g 2(0T.ACC incrementing) & § § § § £(0T.ACC incrementing) &
2 = S - stant)--> & - a id ¥ S - > &
GoTimer Gl Gil i <--5000 (constant)--> <--5000 (constant)--»
(GoTimer.EN = 1, GoTimer.TT =1, GoTimer.DN = 0) (GoTimer.EN = 1, GoTimer.TT = 1, GoTimer.DN = 0) (GoTimer.ACC = 5000)
3 (GoTimer.ACC incrementing) (GoTimer.ACC incrementing)
- 2
Kl (GoTimer.DN =1) (GoTimer.DN =1)
[N "
time
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 (seconds)
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