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1 OVERVIEW

This document is a guide to implement best programming practices during the design and
architecture of a MotionWorks IEC 3 project for the MPiec series controller. It is focused
mainly on the MP3000iec, Sigma-7Siec and MP2600iec and for users who have completed
necessary training.

2 MOTIONWORKS IEC 3 APPLICATION CODE TOOLBOX INSTALLER

Yaskawa recommends using the function blocks created and documented from the installer
below to save code development time:

http://www.yaskawa.com/iectb
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FIGURE 1 CHM HELP FILE

3 PROJECT TEMPLATES

The user can choose between a standard MotionWorks IEC 3 template or the MP2600iec
Project Template as reference for getting started with a project:
** Link for Full MP2600iec Template: Here **
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4 INITIALIZATION

4.1

If a variable is not written every time before it is used, or written every scan, then it likely
needs to be initialized. Text is the best way to initialize.

(*Data for Registration based Rotary Knife¥)

(*ProductBufferStruct for Registration Data *)

(* *)
Products.BufferSize INT#20;
Products.LockoutDistance LREAL#4.0;

LREAL#23.25;
LREAL#23.25;

Products.SensorDistance
Products.ProductAwayDistance

Products.Sensor.Bit 1= UINT#1;

FIGURE 2 ONE TIME INITIALIZE
Variables being used in a FOR loop should be initialized right before entering the loop.

PairTotal :=UDINT#1; (* Initialized to one to start off the first pair at 0,0 *#*)
LastSegment :=CamData.LastSegment;
FOR Segment:=1 TO LastSegment DO

PrevSegment:=Segment — INT#1;

FIGURE 3 INITIALIZE VARIABLE BEFORE ENTERING FOR LOOP

4.2

For complex user-defined data types, such as structures or arrays, there is a special syntax
required, as several elements are to be initialized. The multi-element variable window
simplifies this handling by entering the desired initial values for the STRUCT or ARRAY
elements in the 'Init' column of the multi-element variable window.

e T Desrigribon [rek, bz

: & HorsalakaSinuct HarseSiuct | Darmcian = 1, SwizhMade o= 1, Tormuelinit o= 301, Apprasch¥elodty »= 1.0, ApproschTrelinit = 41, &
e NT i
S ichioe HT 1
Tl LAEA, a0
Apprcacivialacty LREAL =0
AppradhTums it LAEA, o0
ApproachCartancalin LREAL (1]

é RiocTs: LAEA, LS00
sritfackDffOintarce LREAL M5

1 TEELAETE LAEA, Sl

E wapTralni LAZAL o

5 LDl i LAE&L i
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! IEetyekdty LAES, 20
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=

FIGURE 4 MULTI-ELEMENT INITIALIZATION
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5 SIGNALS

5.1

All command bits to the controller should be programmed as latched momentary signals.
This prevents motion from restarting unintentionally in the event of E-Stop or power off

conditions.

R_TRIG_L

R_TRIC

g,HMLStartHMLStarLus
oot HMI,StaIrt,us ‘ SystleerK Mnt.\gnstart |
Mut\nni}ﬂ
FIGURE 5 RISING EDGE SIGNAL FROM HMI

5.2

It is recommended to have the execute input latched with output bits of the same function
block to demonstrate the status of that function block’s impact on the axis. If MC_Stop has
an error or aborts, the ErrorlD will be shown since the Execute bit is latched. To clear this
alarm, toggle the normally closed ‘AlarmClear’ bit.

MC_Stop_1
MC_Stop

001 AXIS3— Axis Axist—AXIS3
1 TorqueStop AlarmClear
' | | ' 1/ | Execut: Don
c2—| Decelerati Busy
MC_Stop_1.Busy
er]

MC_Stop_1.Co +— BufferMode CommandAborted
mmandAborted
Error

T

>

% I
T 1 1 117

ErrorID

MC_Stop_1.Error

FIGURE 6 LATCHING THE ‘EXECUTE’ BIT

Use seal in circuits for latching when available.

T

i
i 8 oum o I
I Dty Dutpat

FIGURE 7 SEAL IN THE ‘OUTPUTBIT
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6 COMMUNICATION INTERFACE

A POU for communication or network variable interfacing is very important to help trouble
shoot, test and install communication between the MPiec controller and the network device.
With such an interface POU in place, testing for proper communication can be done in a
centralized location. Shown below is an example of transferring HMI variables to global
variables that can be used in the project.

E||_T_| Indesing —;I 52 o_Index Moves 1= Index_ Moves:
----- [i] IndexingT / = R ) .
_____ Indexing 54 [(*Modbus FC 2 wvarishles®)
2 e ss (- 4
----- ndexing
EIE] Turning 56
_____ m TuningT 57 Performance_ServoStatus PerfDrmance_ServoStatus;
..... Tuning¥ 58 Zafety HEEB Safety HEE;
..... ] Tuning =3 Cam V_ReadyToEng Cam V_ReadyToEng:

a0 Cam_E_ReadyToEng

61 Cam V_NasterBunning
62 Cam_0OWielected

63 Cam TWielected

64 Alarm Servollarm

Cam E_ReadyToEng:
Cam V_MasterRunning;
Cam_OW3elected;
Cam_TW3elected;
Alarm_Servollarm;

[—]E] High_Perfarmance

----- [i] High_PerfamanceT
----- High_Perfomancel
----- [Z] High_Perfomance
E-{0] Gearing

=)
=)
=)
=)
=)
=)
=)
=)

----- [ GearingT . W‘J w—ry
= . 66
pena 57 MODBUS VARIABLE S obal variable |
----- (& Geaing . Global variable in
] Camm_Interface 68 [*Modbus FC 4 wvariables®) .
- N #) project
70
71 Jog Feedbacki3peed = g Jog_ Feedback3peed;
72 Torgue_kctualTorgue = g_Torgue_ActualTorgue;
73 Torgque_ActualVelocity = g _Torgue_letualVelocity;
Iritializeh 74 Gear V_Master3peed = g_Gear V_MasterSpeed;
Initialize 75 Gear V_GearRatio = g_Gear_ V_GearRatio:
[_]E] Pawerllp 76 Gear V_Slaveipeed = g _Gear V_3Zlaveipeed;
_____ m FowerlpT g Gear E MasterSpeed = g Gear E_HMasterSpeed:
_____ Powerllpy 78 Gear E_GearRatio = g_Gear E GearRatio;
_____ m Powerlp 79 Gear E SlavelSpeed = g Gear E Slavelpeed;
[_]E] 10_Interface (=]a] Fegistration PartsDone = g_Registration PartsDone;
_____ m 10 InterfaceT =1 Performance AbsPosition = g Performance_ AbsPosition:
_____ ID:Interface\u" (=F5 Performance PosError = g_Performance PosError;
_____ @ 10 Interface (=2} Performance Speed = g_Performance_ 3Speed;
E'E] IDTasl: =k Performance Alarm = g _Performance_ Ailarm;
_____ [{] I0TaskT (=] Alarm ServolklarmID = g_Alarm ServollarmID;
_____ 10T sk (=1 Alarm ControlilarmID = g_ilarm ControllerilarmID;
----- I0Task B
E‘E] CortrolPaL® (=53 [*OPC WVariables from Server®)
[T ContolPOUT 2 i
E3 CantmlPOl W \ S0 OFPC_PowerRequest := PowerEnable;

FIGURE 8 COMMUNICATION INTERFACE POU
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7 RANGE LIMITS

Limit ranges of motion parameters like position, velocity, acceleration that are commanded
from an HMI within the program to limit user errors causing damage to the system.

LIMIT
MinVelocity— MN —— JawAxisVelocty_CMD

g_Jawhxis_Velocty—] IN
MaxVelocity—{ MX

R ———

FIGURE 9 SAFETY LIMITS ON USER INPUT VARIABLES

8 POWER UP, ALARM MANAGEMENT, E-STOP RECOVERY
Power Up:

Enable multiple axes in the following way to prevent the MPiec controller from watchdogs:

e Inaslow task
¢ In a staggering fashion with a scan delay or timer delay

Alarm clearing:

Alarms or errors can be cleared through the AlarmClear input on the Axis Control function
block.

E-Stop Recovery

It is recommended that an E-Stop recovery (either using HBB or using main power on the
servopack) be carried out by clearing all alarms on controller and all axes, then clearing
HBB or servopack main power loss conditions

9 AXIS MONITORING AND STATUS

The ReadAxisParameters function block from the PLCopen Toolbox lists all the axis
parameters in a structure format. This block does take up a lot of resources, but can be a
quick way to access all parameters should the need arise for logic analyzing or in the watch
window.
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10 HOMING
There are four PLCopen specified homing methods currently supported by MotionWorks
IEC 3
Home_LS_2 Home_LS_Pulse_1
& Axis Axis—e *—— Axis Axist—e
#— Execute Done f—= *— Execute Done |—=
#— HomeData Busy | #— HomeData Busy =
CommandAborted | CommandAborted p—
Error f—= Error =
ErrorID (& ErrorID |—=
Home_Pulse_1 Home_TouchProbe_1
& Axis Axis+—e +—— Axis Axist+—e
& Execute Done #— TriggerData —— TriggerDatat+—
#— HomeData Busy |—= +— Execute Done j—=
CommandAborted +— HomeData Busy |
Error — CommandAborted
ErrorID p— Error —=
< ErrorID |—=

FIGURE 10 FOUR HOMING METHODS

The following shows an example of interlocks to include for homing:

October 7, 2019 Page 9 of 28

Doc# TN.MPIEC.03 Revision 3



LA

APPLICATION NOTE YA

Title: MPiec Programming Best Practices Guideline v3

Product(s): MP3300iec, MP3200iec, Sigma-7Siec,
MP2600iec. MotionWorks IEC 3, MP2300Siec | 2©¢ No- TN-MPIEC.03

(*Conditions to check for before getting ready for homing.*)

oot Manualf?nde AstIEnalh\ed Ast‘ljtanldstwll E_t'impIOK AxisINm;maI Cnmtmlllerl}lnrmal Hmrn;!Ready |
| I 1 I 1 I 1 I 1 I 1 I bl

(*Making sure the homing FB is ready to start homing.*)
002
Homeﬁlusy Hor;neEIrror Home'fEReady
| f I 1 f I ~

(*One shot command from HMI to start homing.*®)

R_TRIG_1

003 HomePB_HMI LIS | HomeReady HomeFBReady HomeStart
| 1 CLK Q | 1 ] 1 C
I I 1 I 1 I ~

(*A homing FB from PLCOpen Tookbox.*)

Home_LS 1
(  HmelS )
Axisl— s —————  Awist—Ausl
DO|4 HomeStart
| | Execute Done —HomeDone
HomeDataStruct— HomeData Busy —HomeBusy
HomeBusy
| | CommandAborted F—HomeAbort
Error —HomeError
HomeError
ErrorID F—HomeErrorID

FIGURE 11 HOME LOGIC

11 MAINTENANCE AND UPGRADE

11.1

PD.MP2000iec.10.105 — This document explains how to replace an amplifier

11.2

Elv.MP2000iec.01.Maint-MtrRplce — This e-learning video explains how to replace a servomotor

Doc# TN.MPIEC.03 Revision 3 October 7, 2019 Page 10 of 28
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12 LOCALVS. GLOBAL VARIABLES

If a variable does not have to be a global variable keep it local. It is recommended to keep
the number of global variables to the bare minimum. One may use a distinguishing feature
when naming global variables. (eg: G_newvariable)

Assign a group for every new global variable in the global variable worksheet.

T =

Haara Ll rdion zoxpa

— 5 [ . [ |

Cancal

Dl Tope: LocalYVasabla Boupr

ROOL =] | B[ | Heo |
Hiobsad s ahla Bopr

(BB =) - e | o

Wil vahor = I Lonfuan

LT ek

Dazoiplan

RO  ORC i Ehow el wansbies of rodcrbast

FIGURE 12 VARIABLE DECLARATION

13 TASK TIME MONITORING TO OPTIMIZE PROJECT

For the MP3000iec, MP2600iec and Sigma-7Siec series controllers, the task interval can be
monitored with microsecond precision using variables in the global variable list.
MaxDuration_us is the maximum time that particular task took to execute. CurDuration is
the time that task is taking to run in real time. These variables can be used to decide on
whether a task requires to be given more time to run or if some other non urgent tasks can
be moved to lower priority levels.

Doc# TN.MPIEC.03 Revision 3 October 7, 2019 Page 11 of 28
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| Global_'\)'aria...l

i Y anable Yalue De
=~ PLC_TASK_4
"""" TaskStack I
"""" T azkPrio 1]

"""" TazskPerod us | 10000
"""" Taskiw atchdog_y 10000
"""" T azkPeriod 10

"""" Tazkiwatchdog | 10

"""" MinDuration_us | 3399
"""" MaxDuration_us | 2417
"""" CurDiuration_us | 483
"""" MinDielaw us 0

FIGURE 13 TASK TIME REAL TIME MONITORING FOR TASK 4

14 USER CREATED FUNCTION BLOCKS

User-defined function blocks should be stored in a separate library that can be reused.
General rules for inputs and outputs for function blocks can be obtained at

www.plcopen.org

Always have comments within the code about the functionality of user defined function

blocks.
MC_MoveVelocty_1
MC_Movevelocity 3
1 Axi Axis+— Jog_1
- Axis ——————————— 51
 Jg UserDefined_Temperature_1
#— Execute InVelocity | *+—— Axis Axis+— UserDefined_Temperature
| Velocity Busy |-= »— Forward InVelocity |- 1 fods Aois—
®— Acceleration Active —= +— Reverse Done f—= gy | SiaLiE TEarie| o
#— Deceleration CommandAborted | *—| Velocty Busy = | VL Eive| o
#— Jerk Error +— Acceleration Error Busy [+
#— Direction ErrorID p— +— Deceleration  ErrorID Error =
#— BufferMode +— Jerk BTl o
.,
( —_—
(*PLCopen motion FB*) (*Yaskawa Created Motion FB*)  (*User defined motion FB*)

FIGURE 14 USER CREATED FUNCTION BLOCK: USERDEFINED_TEMPERATURE

Doc# TN.MPIEC.03 Revision 3 October 7, 2019 Page 12 of 28
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15 FUNCTION BLOCK COPY AND PASTE
Do not Copy and Paste function blocks as this does not instantiate the function block. Add

new function blocks from the Edit Wizard or type by name.

R_TRIG_3 ) ) _
R_TRIG (*Avoid copying and pasting
a— OK Q—b ——  fynction blocks. If function
—— blocks are copied and
R_TRIG_4 pasted, edit the
A instantiation of pasted
—1 ak QfF—d )
‘ ¢ function block.*)
e

FIGURE 15 COPY AND PASTE

16 STRUCTURES FOR AXIS MOTION PARAMETERS
Using structures will benefit the programmer when scaling multiple axes.

||||||

e b 0 [
R &2 T
Sl bl W e Ve

praiiaate gt T Epn e
sl e |

| ML

ferlasdas e mlikleead

FIGURE 16 USE OF STRUCTURES FOR SCALABILITY
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17 OPTIMIZATION
The Optimize Axis is a new feature in MotionWorks IEC 3 which can be used to set tuning
related parameters to their optimum value, reducing torque ripple and motor heating.

T | Copmiimizad fof performance

P_HIHHH! _':!.flm '-r“._ﬁ_
Fasd Foraned Qam 1]

Fead Foramed Filpr Time Cons it &
Exporarani Funchion decel Tecsl Trra Coratart af

Moepaent Assinge Tive 4

‘nkoaty Fesd Forwmrd ErmblecThaatded Chmnbiad

Driwe Mosioe Convarand DFTION L0CFL Valee 2 - EriluliE SO0 TE D B 6 O

1 [ ST O T B 590 et e O By Fodoming TRCHNE s
1} e with wary high adt
e O] s R O A T

Pargeraday 1311 Pl Pl Gan mpeves posfoasancos by mdong mowr haging o o Soployins

A drmywabe)
*un“mw

" TN atiing e i Suee
= Pon 105 astting iz use bl | DTS} feed Torwsaed gain
" P T PnB 1L PrB 12 semmnges b el st fos moel oo melaman qpole e

mmmmm nkrwaon o w
sl WP &1 Fuwbirar WPiac - T Park

For details, refer to the eLearning Video below:

eLM.MotionWorkslEC.13.MWiec3 Optimize
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18 CODE INSPIRATIONALS AND FAQS

18.1

EN/ENO functionality is available within MotionWorks IEC 3 for enabling the evaluation of
the function. This feature is available by default; however, the user has the ability to disable
it by clicking on Objects in the Menu Bar > Unselecting Insert Block with EN/ENO:

ﬂ:l,tru-| Lawmpl Ondnd Eqiras Wiege |

3- :
i
:
-
2
;]

FIGURE 17 MENU FOR EN/ENO

oT
MOVE EN ENO
EN ENO

FIGURE 18 EN/ENO BLOCKS

For more details, refer to the e-learning video: eLV.MotionWorkslIEC.16.Basic_FunFbk

18.2

Yes, the limits are 2,000 POUs and 40,000 global variables per project. Please search
‘Project limits for ProConOS targets’ in PLC help.

Doc# TN.MPIEC.03 Revision 3 October 7, 2019 Page 15 of 28
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18.3

It is recommended that a coil or a register be written only at one instance in a program
because the last coil written to will take effect. Use cross referencing to check if there are
multiple instances where a coil or a register is getting written.

i~
800 = ) 3 urmed o |
* iy S ¥ I 3 —11
4 |

— fwnid wreng ooils o
= o mmnre thsn are place
- i |
¥ o) I T -
} ._."f i} e | | .
i e 1
[ P
I,—""----- i, el b |
£ '-ﬂl---I-“. - Ll sl
.i |! |
xxxxxx [ p.l S i
N
[ |
0 0 = . v m |
} —
|
- i
o e - |
i} r 1
- |
o {___,f"' \
-~ Bacaimempisiod
0 o rr__,-"" Fs
- -
- . ’
_,.-’" L

FIGURE 19 WRITE TO A COIL ONLY IN ONE PLACE

18.4

It is recommended to keep set-reset combinations as low as possible. Utilize the seal in
circuit from Section 5.2 when possible. If unavoidable, use set-reset coils physically close
in a POU such that they can be verified in one debug window. Do not use only a set coil.
Make sure every coil that is set has a corresponding reset.
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18.5

When using a cascaded ELSIF THEN, is there a final ELSE?
1 FALSE [IF Input0l
2 999 THEN Output0l := 123;
3 FALSE ELSIF Input02
4 999 THEN Output0l := 456;
3 FALSE ELSIF Input03
6 999 THEN Output0l := 789;
1 FALSE ELSIF Input04
8 999 THEN Output0l := 159;
9 999 ELSE Output0l := 999;
10 END IF;

FIGURE 20 CASCADING ELSIF AND FINAL ELSE

18.6

Avoid infinite loops as this will cause the loop to keep running until the MPiec controller
watchdogs. In the below example, if Input05 was not set to ‘false’ within the While loop, a
watchdog would occur. When using a WHILE loop, ensure there is an unconditional
increment of the variable that is controlling the loop.

FALSE WHILE Input05(*EXPRESSION (must return a boolean value)*)
DO (*Repeats the STATEMENTS until returned value of EXPRESSION = FALSE¥*)
5 a := 0;
5 a := 1 + 1(*STATEMENTS*) ;
5 a := a t+ 1(*3TATEMENTS?*) ;
5 a = a + 1(*STATEMENTS?*) ;
5 a = a t+ 1(*STATEMENTS?*) ;
FALSE Input05 := false
END WHILE;
18.7

Are all errors handled in a way to combine multiple errors into a single structure of an array?
Verify all necessary errors are handled together before the Error is used in any logical
statement.

18.8

Avoid R_TRIGs and F_TRIGs inside of conditional statements because if the conditional
statement is not running, the triggers will not be seen. Oftentimes, these can be moved to
the beginning of the code and their results checked conditionally.
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& (KRR R KRR KRR KRR KRR R R R R R R R R R R R R R R R R kR R kR R kR R kS
7 (3 KRR KRR RO R R R R Rk Event Handling Section SRR SRR R R R R R R R R R
5 R R T e
9

10 (CLK:=Enable) ;

11 R _TRIG_Execute (CLK:=Execute);

12

13

14 (* This line causes the function block to exit if the execute, and all outputs are off. (For efficiency.) *)

15 (* IMPORTANT, be sure to include CommandRborted in the interlock logic if a motion block will be used. *)

16 IF NOT(Enable OR iActive OR Valid OR Done OR Busy OR Error) THEN RETURN; END TF;

11

18

19 iActive:= (Execute OR iActive) AND NOT (Done OR Error);

120

21 (KRR R KRR KRR KRR KRR R R R R R R R R R R R R R R R R kR R kR R kR R kS
22 (R KRR R R KRR R R R R R R Initialization Section SRR SRR R R R R R R R R R
3 R R T T e
24

25 (TR This is a hybrid block that has an Enable AND an Execute input *oE kR k)

26 IF R TRIG Enable.Q OR ClearBuffer THEN

127 CircularByteBuffer.StorePointer:=INT#0;

28 CircularByteBuffer.UsePointer:=INT#0;

29 CircularByteBuffer.Size:=UDINT TO INT (UPPER BOUND (CircularByteBuffer.Data,DINT#1));

130 X :=BytesRead; (* Stop the WHILE loop from attempting to
31  END_IF;

32

33 IF R TRIG Execute.Q THEN

134 Complete:=FALSE;

35 X :=UDINT#0;

36 END IF;

FIGURE 21 R_TRIG AND F_TRIG OUTSIDE OF 'IF' STATEMENTS

18.9
Are all code sections of reasonable complexity commented? Please use comments!

R e e e Ty
R e T e e TR T T T T Set outputFlags R KRR KR KRR KRR KRR KRR R KRR KR KRR KRR KRR KA R AR AR AR KRR KA H KKK
(0 R K R R K KRR SRR KR KR SRR SRR KRR KRR KRR KK K K K K K Sk kSR kR Sk R Sk R kR kK Rk R kR kR R kR kR koK)
PathData.Segment [p].QutputFlags := DWORD#0;
PathData.Segment [p] .OutputFlags.X0 := (GCodeData.Mode.Coolant INT#7); (* Coolant On (mist) (Turns off if M Code w
PathData.Segment [p].CutputFlags.X1l := (GCodeData.Mode.Coolant INT#8); (* Coolant On (flood) (Turns off if M Code

FIGURE 22 COMMENTS

18.10

Please add comments over any sections marked with ‘TODO’ or ‘Add your code here’.
Shown below is an example within the Enable_FB_Template function block:

Main Code Section*®
05 Ellwahl\e Er;nr ¢ ) Run |

(*Add your code here®)

FIGURE 23 ADD COMMENTS
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18.11

The effect of different power rails is shown in the example below.

R_TRIG_6

011 R_TRIG b
| | CLK Q -—Cij
C

b test
[ | )

c b
| | &

FIGURE 24 COILS ON THE SAME POWER RUNG

The coils b and ¢ which go high in scan 1, act as contacts only in scan 2 if they are used in
the same power rail as shown from the plot below. Note that there is only one power rail in
the above logic.

Doc# TN.MPIEC.03 Revision 3 October 7, 2019 Page 19 of 28



VAT AWIA
APPLICATION NOTE YASKAVWA

Title: MPiec Programming Best Practices Guideline v3

Product(s): MP3300iec, MP3200iec, Sigma-7Siec,
MP2600iec, MotionWorks IEC 3, MP2300Siec

Doc. No. TN.MPIEC.03

04

test- Task.Main ™ b- Task.Main
o

=]
=

T a- TaskMain
I

A - TaskMain

u | u | u | | u | u
252 264 256 258 260

FIGURE 25 RESULTS OF COILS ON THE SAME POWER RUNG

R_TRIG_6

011 a R_TRIG b
| ClK Q (9 ——
C
S
R
b test
1 re
1 I st
012 c b
| 1 D

FIGURE 26 COILS ON SEPARATE POWER RUNGS

Note that there are two power rails in this above logic. In the above scenario, coil ¢ which
goes high in scan 1 acts as a contact in scan 1 to reset b in scan 1 (last rung). Coil b is
used as a contact in the same power rail. So, b would get a chance to be a high contact
only in the next scan (scan 2). Since b is reset by c in scan 1, b never becomes high in scan
1 or 2. As b never becomes high, test never goes high either.
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04

I

Al test- TaskMain ™ b- TaskMain
=
=3

=
=
=

A a-TaskMain

B - Task.Main
=
LT

T u T u T u T u T U
e 320 a2z 24 326 3z
Samples

FIGURE 27 RESULTS OF COILS ON SEPARATE POWER RUNGS

18.12

A return object in a ladder rung within a POU will make the scan control exit from the
particular POU and go to the next POU in the task. For example in a project where the POU
order of execution is as shown in the following figure, POU irst’ gets executed first and
‘second’ gets executed second.

=58 Phpsical Hardware
E% Configuration : MP2000_Senes
=8 Resource : MP2I005iec
E% Tazks
E| @ azk : CYCLIC
b Main : first
- @I nest : second
- Global Variables

------ [0_Configuration

FIGURE 28 SEQUENCE OF EXECUTION
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A return encountered in ‘first’ will make the scan ignore the ladder rungs and logic that is
waiting to be scanned in first’ and go to ‘second’. This is shown using an example below.
POU first’ has the following logic. (All variables are of type BOOL)

0ol El . b

I
I
0oz 3 . d |
I

FIGURE 29 RETURN IN LOGIC IN POU ‘FIRST’

If ‘@ and ‘c’ are TRUE, ‘g’ will not be TRUE even if ‘€’ is true because the return interrupts
the scan of POU first’ and transfers the scan to ‘second whose logic is as follows.

no1

~
(ol

=)
1 |
1T

FIGURE 30 LOGIC IN POU ‘SECOND’
Variable ‘h’ in POU ‘second’ will become TRUE since ‘e’ (a global variable) is TRUE.

The result of running the project is shown below:

oo4
o

FIGURE 31 POU ‘FIRST’ IN DEBUG MODE

LN
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It can be seen that ‘g’ did not get triggered because the scan jumped to the next POU

'second’ after line 4.

FIGURE 32 POU ‘SECOND’ IN DEBUG MODE

The sequence of bits is shown in the following figure.

-

il

oo

|I|4Ihw|||'|:‘|

(=R =T

||\J|=l||||ﬁ

29 =

Te-Ta. HAg-Ta. ‘Elc- Ta. Ha-Tas.

25T

- B B s e e e S S S

—T T T
a 500 1000

FIGURE 33 RESULTS OF RETURN

18.13
Inteqgers defined in MotionWorks IEC 3 automatically rollover

The rollover limit is dependent on the data type of the variable being used. For example, a
variable defined as an Integer (INT: 16 bit) in MotionWorks IEC 3 has an operating range of
-32768 to 32767. Other limits can be seen in the table provided below
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TABLE 1 ELEMENTARY DATA TYPES AND LIMITS

Data type Description Size Range Default initial value
BOOL 1 0.1 0
SINT 8 -128..127 0
INT 16 -32,768...32,767 0
DINT 32 -2,147,483,648 up 10 2,147,483,647 0
usINT & 0upto 255 0
uINT 16 0 up to 65,535 0
UDINT 32 0 up to 4,294,967,295 0
REAL 32 -3.402823486 E+38 0.0

upto

-1.175494351 E-38

an

+1.175494351 £-38

upte

+3.402823466 E+38
LREAL Long real numbers 64 -1.7976931348623158 E+308 0.0

upte

-2.2250738585072014 E-308

an

+2.2250738565072014 E-308

upto

+1.7576931348623158 E+308
TIVE Duration 32 0... 4,294,967,295 ms te0s
BYTE Bit string of length 8 8 0...255 0

(16#00...162FF)
WORD Bit string of length 16 16 0...65,535 0

(16200...162FFFF)
DWORD Bit string of length 32 32 0...4,294,367,285 o

(16£00....163FFFFFFFF)

Real numbers do not rollover.

A variable defined as an LREAL (64 bit) in MotionWorks IEC 3 has a maximum operating
range of -1.7E308 to 1.7E308. The variable will have to be reset before these limits are
reached. If not, the value of the variable beyond these limits goes to — Inf or + Inf depending
on how the count was progressing. Realizing these limits on LREAL variables that
command position should not be of any practical concern to users because the MPiec
controller series uses double precision floating point format for position definition and
calculations.

18.14

The description option can be selected by going to Extras>Options> ToolTips as shown
below:

line | Extras ‘Window 7

Pagelavout Editar E
Shortouts, ..,

= 3

I Opkions...

acumentse

FIGURE 34 EDITOR OPTIONS
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x|

Test editor | Test colors | Graphical editor | Graphical editor colors
Toalbars I Cormmands I Genera ozs References | Pagelayouts | Build
Directories I Debug | Backup | Toclip: | ogic Analyzer Calors | Wariables Grid

Check the variables attributes to be shown in tooltips.

Attributes:

FIGURE 35 TOOLTIP ATTRIBUTES FOR EDITOR WINDOW

The description will not be displayed at all times. It will be displayed when the tool tip is
hovered around the variable in question as shown below.

R_TRIG_5

R_TRIG
| ¢ K Q}l—d

C
Data type: BOOL

VAR

(*This is a description. Enjoy!®)

FIGURE 36 TOOLTIP OVER VARIABLE 'C’

18.15

Care should be exercised if a function block is enabled inside an IF ELSE structure. The
state transition may never be scanned if the logic does not sweep through the IF ELSE
structure.

Care should be exercised while implementing any one shot trigger based logic inside an IF-
ELSE loop in structured text programming.

Put each input on its own line, more debug information will be available.
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247 T_Camdtructielect 1
zag i

249 CamTable:=XCamTable,

250 FALSE Execute:=Active AND (F_TRIG SelectX.Q OR ¥ CamiStructielect_l.Busy OR ¥_Cawdtructielect_l.Error),
251 o ElockSize:=UDINTH#1024

252 )i

253 HCanwTable: =¥ CawZtructielect_1.CamTable;

254

255 FALSE F_TRIG SelectV(CLE:=Y CamStructielect_1.Done);

256 FALSE IF F_TRIG_Select¥.Q THEN

257 u} PathID.XixisTable:=Y_Camitructielect_l.CamTablelID;

258 END_IF;:

FIGURE 37 F_TRIG OUTSIDE OF IF THEN STATEMENT

18.16

Use of the ‘Step.X’ bit in action instances is recommended for SFC programming. This will
ensure that the action is not held in an undetermined state if the step is not active. Use of
the Step.X bit (‘FwdStep.X’ in this example) will ensure that when FwdStep stops being
active, the contact FwdStep.X in the action block will be low and will prevent that particular
rung from being stuck in one state. If another variable were being used in place of
FwdStep.X, there is a possibility of that variable being in a stuck state if it did not change
state while FwdStep was active.

” Tnitial | N | StepCheck | F*Actiun to verify if the step move can be executed™®)
001 StepOk
i I
‘Fwdﬁtep HT#ls | FwdMove | F*Actian far Forward index moves*)‘
ooz FwdDn / \
REVSE'—' g | RevMave | *Actlun For réwgrse index moves*)‘
o0z RevDn
i !

1 Initial

[ MC_MoveReEfive |
Arisl— fls ————————  fAais—Auisl
ool FwdSten. FuwdDn
I 11 Execute Done [—Fwd10n
LREAL #30.0— Distance Busy —rwid1Bz

LREAL #7200.0— Welogity Active [—Fwd1Activel
LREAL#72000.0— Acceleration Commandaborted —Fwdlabrt

H LREAL #72000.0— Deceleration Efrar [—Fuwd1Er

_[ o Jerk ErtoriD |—Fwd 1Er1D

: + BufferMode —

FIGURE 38 SFC PRACTICES
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18.17
1) When coding parallel rungs with a function block on at least one rung, use the
following:

{*¥The bedow logic will not work because TEC 61131 does not allow

source [second ung contacts.]*)

the connectian of the output of & function odk with the output from anthes
0K g

J

Run |
¢ £
Fun Fau Stap_pe

“Tnitiaing Conditicer

L]

{*lse this instead. The werticad line is the same as an OR function.*)
R_TEIG 8
e B -
Pu" Fauil 5-1;:1.:_‘9&
[*Sedl i Conditicn®™)

%+

f
(*DOrog Out Coraditions®y

+
2)

FIGURE 39 LD PRACTICES
sequence. See below:

Write code in a top — down format for easier troubleshooting than having to scroll (on
the monitor) from side to side. This also gives the developer a better feel for execution
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Ex i oe i
LRERL¥3.8—)
LREAL# 23501 —

LREALZ 250,
LRERLZ2S0.

MC_Repd ActosFoebon 1

FIGURE 40 INCORRRECT FLOW

NC_RasiAciyaPamon _]

TALE—

Good Practice

fictuaPog

1 HEm
ExerMove—] Bemiute
LREAL#Z.0—] Fasion
LREALZIS.0—] Wty M
LREALS50.0—] Arcalaatian 11
LREAL¥Z0.0—] Decelen

——— Aanps

Dope —WrenDone
By —Wowe By
A —Mie A e

[r—
Enie s Eirar

EfprD p—Maw B0

[ bk
LAEAL#*DO

m oTere s

FIGURE 41 CORRECT FLOW
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