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MAST

Specific properties

Configuration Cyclic
Task period configuration 0
Watchdog time configuration 250
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Main : [MAST]

1 2 3 4 5 6 7 8 9 10 11 12 13
Example 9.3 Engine Inv erter with shift register-based Copyright (c) 2011, 2015 Dogwood Valley Press, LLC
l sequencer and simulation
START_PB Int_Reset STOP_PB Run
2 I )
[ [ [ /
3 1™
— |
First Start
4
.2
5
EQ
6 EN ENO |—
Run First_Start
7 IStep[1] < IN1 ouT I [ \ )
8 0—IN2
9 Set step-in-progress bits from bits in shift register word.
.3
10
WORD_TO_BIT
ll EN ENO |~
Step_1
12 Istep[1] - IN BITO ()
\/
Step_2
13 BIT1 ( )
Step_3
14 BIT2 ( )
Step_4
15 BIT3 ( )
16 Step_5
()
BIT4 { )
Step_6
17 BIT5 ( )
18 T
BIT6 \ )
19 TR
BIT7 \ )
20 TR
BIT8 \ )
21 Step_10
()
BIT9 \ )
22 Step_11
()
BIT10 \ )
23 Step_12
()
BIT11 \ )
24 Step_13
()
BIT12 \ )
25 Step_14
()
BIT13 \ )
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1 2 3 4 6 8 9 10 11 12 13
26 BIT14
27 BIT15
28
All transition conditions. Any one causes shift.
29
First_Start Do_IShift Do_IShift
30 /l
[ | \ J
Step_1 PROX1 Run
31 | |
[ [ [
32 Engl_Tmr
TON
33
Step 2
34 _| lr IN Q
35 W2s— PT ET
36 Step 3 PALII_UIPLS lRunl
_| [ [ [
37 Slepr4 ROTIR_DINLS lRunl
_| [ [ [
Clmp_Tmr
38
TON
39
Step_5 Run
40 | N o [
[ [
41 #1.5s { pT ET
42 Step 6 ROTR_UPLS lRunl
_| [ [ [
43 Slepr7 ROTR_CWLS lRunl
_| [ [ [
44 Slepr8 ROTR_DNLS lRunl
_| [ [ [
45 uncimp_Tmr
TON
46
Step 9 Run
o v o]
48 t#ls— PT ET |—
Step_10 ROTR_UPLS Run
49 | | |
[ [ [
50 Step_[ll ROTIR_(iCWLS IRun
_| [ [ [
51 Slep_[lZ PALL_UPLS lRun
— | 1/ 1
52 Eng2_Tmr
TON
53
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1 2 3 4 5 6 7 8 9 10 11 12 13
Step_13
54 N o
55 t#3s{ PT ET |-
Register shift left one position
56
1
57
SHL_WORD
Do_IShift
58 | PI EN ENO |—
59 IStep[1] H IN OUT [—IStep[1]
60 1N
6 Set step 1 of shift register to first start. If Step 13 on (before shift of previous rung), set step 1 bi
1
4
62
SET BIT
Do_|IShift
63 Ipl EN ENO |-
First_Start
64 [ IN RES |—IStep[1]
Step_13
65 14 NO
Initialize shift register by clearing word.
66
5
67
MOVE
Int_Reset
68 [ EN ENO |—
69 0 IN OUT |—IStep[1]
Engaging hooks control
70
Step 2 ENGI1_RET
71 [ ( )
[ \ J
72
Step_13  ENG2_RET
73 ()
| \ J
Rotating mechanism up/down control
74
Step 6 Run ROTR_UP
75 | | ()
[ [ \
Step_10
76
RStep_2
77
Step 4 Run ROTR_DOWN
78 [ | ()
[ [ \
Step 8
79
Rotation cw/ccw control
80
Step 7 Run ROTAT_CW
81 [ | ()

I 1 \ J
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82 Slep_[ll IRunI ROT(AT_<\:<:W
[ [ \
83 RStep_3
84
Gripper control

85
86 StepI_S

Step 6
T

Step 7
il
89 _S|tep 8

Pallet up control

90
91 Step|r3
9 2 _S|tep 4 |
93 _S|tep 5 |
94 _S|tep 6 |
95 _S|tep 7 |
96 _S|tep 8 |
97 _S|tep 9 |

Step_10
98
99 Step_11
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Reset : [MAST]
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1 Reset for engine Inverter for PLC text, Chapter 9 Copyright (c) 2011, 2015 Dogwood Valley Press, LLC
RESET_PB Run RStep_4 Int_Reset
[ [ [ \/
Int_Reset
3
[
4
First Start - no step-in-progress bit set.
5
.2
6
EQ
7 EN ENO |—
Int_Reset Reset_Start
8 RStep[1] < IN1 ouT |
9 0 IN2
10
Set reset step-in-progress bits from bits in shift register word.
11
1
12
WORD_TO_BIT
13 EN ENO |~
Rstep_1
14 RStep[1] —IN BITO ( )
15 RStep_2
()
BIT1 \ )
RStep_3
16 BIT2 ( )
17 T
BIT3 \ )
18 BIT4 |-
19 BIT5 |—
20 BIT6 |—
21 BIT7 |—
22 BIT8 |—
23 BIT9 |—
24 BIT10 |~
25 BIT11 |-
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11 12

13

26

27

28

29

30

BIT12 —

BIT13 —

BIT14 —

BIT15 —

31

All reset transition conditions. Any one causes shift.

32

33

34

35

36

37

38

39

40

41

42

43

Reset_Start

Do_RShift Do_RShift

RUNCImpTmp

TON

RStep_1

t#ls— PT

Rsm;l)_z ROTIR_LIJPLS

Rsm;l)_a ROTIR_(iCWLS

T/ )
/] \ )

Reset register shift left one position. Set first step based on if reset starting.

Do_RShift

44

45

46

a7

48

49

50

|
1P e

RStep[1] -]

SHL_WORD

ENO

SET_BIT

N OUT |—RStep[1]

Initialize shift register by clearing word.

MOVE
RStep_4

i o

Int_Reset

ENO

ouT

|I—RStep[1]

Reset_Start

EN ENO |—

IN RES |—RStep[1]
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Simulation

: [MAST]

1 2 3 4 5 6 7 8 9 10 11
Tieback logic to simulate process Copyright (c) 2011, 2015 Dogwood Valley Press, LLC
1
Simulate next part by delaying 5 seconds after PALL_UPCTL is off and running.
2 Reset PROX1 2 sec after engage hook 1 retracted
3 RESE'Il'_PB IRunI PROX1
(p)
| 1/ \RJ
4
Tie_Tmrl
5
TON
6
7 PALL_UP... Run PROX1
(<)
/ IN Q \ S}
8 tHes— PT ET |—
9
Tie_Tmr2
10
TON
11
2 ENG1_RET PROX1
: v &)
13 T#H2s { PT ET |-
14
Simulate pallet up limit switchieTdmr® on 2 secs after control turned on.
15 Turn it off 2 secs after control
TON
16
PALL_UPCTL PALL_UPLS
v v o)
18 t#H2s— PT ET |—
19
Tie_Tmr4
20
TON
21
22 PALL_UPCTL PALL_UPLS
—1/ N Q (R}
23 T#H2s { PT ET |-
24
Simulate Rotator up/down limit switches
25
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1 2 3 4 5 6 8 9 10 11
Tie_Tmr8
26
TON
27
28 ROTR_IDOWN N o RO'{RéD)N LS
29 #3s— PT ET |-
ROTR_UPLS
30 (k)
31
Tie_Tmr7
32
TON
33
ROTR_UP ROTR_UPLS
ol el nooe (s)
35 waspT  ET|-
ROTR_DNLS
36 (<)
37
38
Simulate rotator cw/ccw switches
39
Tie_Tmré
40
TON
41
ROTAT CW ROTR_CWLS
2 | N (s)
43 #3s— PT ET |
ROTR_CCWLS
44 ( R)
45
46
47
Tie_Tmr5
48
TON
49
ROTAT CCW ROTR_CCWLS
il v o—{s)
51 waspT  ET|-
ROTR_CWLS
52 (<)
Truncated labels:
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Label Position(s)
PALL UPCTL 1,7
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FAST

Specific properties

Configuration Periodic
Task period configuration 5
Watchdog time configuration 100
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Cross References

Application:
Addresses
[Object [Referred into [Location [Usage
Variables or FB instances
Object Referred into Location Usage
Clmp_Tmr Main : [MAST] (I: 38, c: 6) FC
Do_IShift Main : [MAST] (I 30, c:11) R
(30, c:12) W
(58, c: 2) R
(63, c:2) R
Do_RShift Reset : [MAST] (33, c:8) R
(I: 33, c:10) W
(43, c: 2) R
ENG1 RET <Screen>Screen R(x1)
Simulation : [MAST] (12, c:1) R
Main : [MAST] (:71,c:2) W
Engl Tmr Main : [MAST] (32, c: 4) FC
ENG2 RET <Screen>Screen R(x1)
Main : [MAST] (:73,c:2) W
Eng2 Tmr Main : [MAST] (.52, c:3) FC
First_Start Main : [MAST] (L7,¢c.7) W
(:30,c:1) R
(64, c:1) R
GRIP_CLOS <Screen>Screen R(x1)
Main : [MAST] (86, c.7) W
Int_Reset Reset : [MAST] (2, c:6) W
(3,c:1) R
(8, c:5) R
(49, c: 2) R
Main : [MAST] (L2,c:2) R
(68, c:1) R
IStep Main : [MAST] (5,c:2) R
(110, c: 3) R
(57, c:4) R
(57, c: 4) W
(62, c: 4) W
(67, c:.4) W
PALL UPCTL <Screen>Screen R(x1)
Simulation : [MAST] (L7,c:1) R
(:17,c:1) R
(22, c:1) R
Main : [MAST] (:91,c.7) W
PALL UPLS <Screen>Screen R(x1)
Simulation : [MAST] (117, c:5) W
(. 22, c:5) W
Main : [MAST] (I 36, c: 2) R
(51, c:2) R
PROX1 <Screen>Screen R(x1)
Simulation : [MAST] (:3,c:3) W
(.7,c.5) W
C0py|'ight©2011'2023 Autho.r: Printed on 6/16/2023
Dept.: 13 Cross References
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Cross References

Object Referred into Location Usage
(12, c:5) W
Main : [MAST] (31, c:2) R
RESET PB Reset : [MAST] (:2,c.1) R
Simulation : [MAST] (3,c:1) R
Reset_Start Reset : [MAST] (:8,c:7) W
(:33,c:1) R
(44, c.7) R
ROTAT CCW <Screen>Screen R(x1)
Simulation : [MAST] (50, c:1) R
Main : [MAST] (82, c: 4) W
ROTAT CW <Screen>Screen R(x1)
Simulation : [MAST] (42, c:1) R
Main : [MAST] (:81, c:4) W
ROTR CCWLS Reset : [MAST] (39, c:2) R
<Screen>Screen R(x1)
Simulation : [MAST] (44, c. 6) W
(I: 50, c: 6) W
Main : [MAST] (50, c: 2) R
ROTR CWLS <Screen>Screen R(x1)
Simulation : [MAST] (42, c:. 6) W
(.52, c:. 6) W
Main : [MAST] (43, ¢c:2) R
ROTR DNLS <Screen>Screen R(x1)
Simulation : [MAST] (I: 28, c: 6) W
(I: 36, c: 6) W
Main : [MAST] (:37,c:2) R
(44, c: 2) R
ROTR DOWN <Screen>Screen R(x1)
Simulation : [MAST] (28, c: 1) R
Main : [MAST] (78, c: 4) W
ROTR _UP <Screen>Screen R(x1)
Simulation : [MAST] (34, c:1) R
Main : [MAST] (75, c: 4) W
ROTR _UPLS Reset : [MAST] (38, c: 2) R
<Screen>Screen R(x1)
Simulation : [MAST] (I: 30, c: 6) W
(I 34, c:. 6) W
Main : [MAST] (42, c:2) R
(49, c: 2) R
RStep Reset : [MAST] (.6, c:3) R
(12, c:3) R
(42, c: 4) R
(42, c: 4) W
(42, c: 8) W
(: 48, c: 4) W
RStep 1 Reset : [MAST] (14, c: 6) W
(36, c:1) R
RStep 2 Reset : [MAST] (I 15, c: 6) W
(38, c:1) R
Main : [MAST] (177, c:1) R
RStep 3 Reset : [MAST] (I 16, c: 6) W
(:39,c:1) R
Main : [MAST] (83, c:1) R
RStep 4 Reset : [MAST] (2,c:4) R
(17, c.6) W
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Cross References

Object

Referred into

Location

(:49,c: 1) R

Run

Reset : [MAST]

(:2,¢c:2) R

<Screen>Screen

Simulation : [MAST]

(3,c:2)

(:7,c.2)

Main : [MAST]

(2, c.5)

(3,c:1)

(:7,c.4)

(31, c:4)

(I: 36, c: 4)

(.37, c:4)

(I: 40, c: 8)

(:42, c:4)

(43, c:4)

(44, c: 4)

(:47,c:4)

(I:49, c: 4)

(50, c: 4)

(51, c: 4)

(75, c:2)

(78, c:2)

(:81, c:2)

(82, c:2)

RUNCImpTmp

Reset : [MAST]

(34, c:3)

START_PB

Main : [MAST]

(:2,c:1)

Step 1

Main : [MAST]

(12, c:6)

(:31,c:1)

Step 2

Main : [MAST]

(13, c:6)

(:34,c:1)

(71, c:1)

Step 3

Main : [MAST]

(14, c: 6)

(36, c:1)

(:91,c:1)

Step 4

Main : [MAST]

(I 15, c: 6)

(37, c:1)

(78, c:1)

(:92,c:1)

Step 5

Main : [MAST]

(I 16, c: 6)

(:40,c:1)

(86, c:1)

(93, c:1)

Step 6

Main : [MAST]

(117, c:6)

(:42,c:1)

(75, c:1)

(87, c:1)

(94, c:1)

Step 7

Main : [MAST]

(18, c: 6)

(:43,c:1)

(:81,c:1)

(88, c:1)

(95, c:1)

Step 8

Main : [MAST]

(19, c: 6)

(:44,c:1)

(79, c:1)

20|20 |0 2|00 |0 polpuiplpe) 20|20 |0 2 (7|0 2|0 PPy ) X|MN V| |0(AD|D|AW|AW|70 |0 (0|2 (ZD0|0|D|0|(1 0 pelpy)
(@]

(-89, c:1)
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Cross References

Object Referred into Location Usage
(.96, c:1) R
Step 9 Main : [MAST] (I: 20, c: 6) W
(:47,c:1) R
(:97,c:1) R
Step 10 Main : [MAST] (21, c: 6) W
(49, c:1) R
(76, c:1) R
(198, c:1) R
Step 11 Main : [MAST] (I 22, c: 6) W
(50, c:1) R
(82, c:1) R
(99, c:1) R
Step 12 Main : [MAST] (I 23, c: 6) W
(51, c:1) R
Step 13 Main : [MAST] (I 24, c: 6) W
(54, c:1) R
(65, c:1) R
(73, c:1) R
Step 14 Main : [MAST] (I: 25, c: 6) W
STOP_PB Main : [MAST] (2,c:4) R
Tie Tmrl Simulation : [MAST] (.5, ¢c:3) FC
Tie Tmr2 Simulation : [MAST] (10, c:3) FC
Tie Tmr3 Simulation : [MAST] (15, c: 3) FC
Tie Tmr4 Simulation : [MAST] (I 20, c: 3) FC
Tie Tmr5 Simulation : [MAST] (I: 48, c: 4) FC
Tie Tmr6 Simulation : [MAST] (I 40, c: 4) FC
Tie Tmr7 Simulation : [MAST] (32, c: 4) FC
Tie Tmr8 Simulation : [MAST] (I 26, c: 4) FC
Unclmp_Tmr Main : [MAST] (I 45, c: 2) FC
EF objects
Object Referred into Location Usage
eg Reset : [MAST] (.6, c:3) FC
Main : [MAST] (5,¢c:2) FC
eg_word Reset : [MAST] (.6, c:3) FC
Main : [MAST] (5,c:2) FC
move Reset : [MAST] (I: 48, c: 4) FC
Main : [MAST] (67, c:.4) FC
set_bit Reset : [MAST] (42, c: 8) FC
Main : [MAST] (62, c: 4) FC
shl word Reset : [MAST] (42, c: 4) FC
Main : [MAST] (57, c:4) FC
word to_bit Reset : [MAST] (12, c:3) FC
Main : [MAST] (10, c:3) FC
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Seq_Trans:

Variables or FB instances

Cross References

Object

Referred into

Location

C
&
(o
D

Sequence

Main <DFB> : [Seq_Trans]

(:2,c:4)

(I 2, c: 25)

(I 3,¢c:18)

(:3,c:5)

(I: 4, c: 26)

(4, c.5)

(I:5,c:8)

(I 6, c: 22)

(:6,c.9)

(9, c:30)

(.9, c:15)

(11, c:6)

(12, c:8)

(13, c:8)

(15, c:1)

(16, c:1)

StepCtr

Main <DFB> :[Seqg_Trans]

S R R B H B H Il B

(L9,c:1)
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