ENHANCED INSTRUCTIONS
Bit Field Distribute: BTD
File Arithmetic and Logic: FAL
Copy File (COP) Synchonous And Copy File (CPS)
Digital Alarm Instruction:ALMD
Analog Alarm Instruction: ALMA
MSG, GSV, SSV Instructions.
Minor And MaJor Fault
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MOV _LOGICAL INSTRUCTIONS
Bit Field Distribute: BTD
BTD copies specified bits from the source, shifts the bits to
appropriate position and write the bits into Destination

BTD

Bit Field Distnbute
Source value_1

281111 _1111_1111_1111_1111_1000_0000_0000 €
Source Bit 3
Dest value 1

281111 _1111.1111_1111_1111_1000_0000_00oo €
Dest Bit 10
Length B

Destination Bit Source Bit

[}
[}
—
—
[}
[}
—

value 1 Before BTD Instruction (ERERERERERERER RN ER R RN R RS

value_T After BTD Instruction tlrfrprf el falafapapafalafafafr|efofololo|oololofo]o]o
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MOV _LOGICAL INSTRUCTIONS
Bit Field Distribute: BTD
BTD copies specified bits from the source, shifts the bits to
appropriate position and write the bits into Destination

BTD
— Bit Field Distribute
Source value_1
281111 1111 1111111111171 10000000 0000
Source Bit 3
Dest value 2
280000 0000 0000 0000 0000 0000 Q0000000
Diest Bt 5
Length 10
sournce bit
value 1 {1yt fryprfryrfvypafryprprpvprprypepyyprpryprpvprfvprfrypfrprfrypi1p1)1
destination bit
valwe 2 Before BTD Instruction gjof{of{ofofofofo(ojao(o|a)jojojojojojofofofo|ld(o(0| Q0| |0O]0]|0]|0
¥ ¥
value 2 After BTD Instruction N L I I A A U A A AV I I

HCMUTE 11_2014
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ARRAY FILE INSTRUCTIONS
File Arithmetic and Logic: FAL

FAL performs copy, arithmetic, logic and function operations
on data stored in an_arrav.

Fal Operand Type Format Description
— E"E -;*'-filth-"L ogic-al . —CEND— Contral COMTROL Tag Control structure for the operation
artrol F
Length ? DN Length DINT |mmediate Number of elements in the array to
Fostion ? be manipulated
- - LCEF:
Ed:s:lte ;. ke Position DINT Immediate Current element in array
rr Initial value is typically 0
Expression ? Mode DINT Immediate How to distribute the operation
Select INC, ALL, or enter a number
Destination SINT Tag Tag to store the result
INT
DINT
REAL
Expression SINT Immediate An expression consisting of tags and./or
INT Tag immediate values separated by operators
DINT
REAL

A SINT or INT tag conwverts to a DINT value by sign-extension.

Selection Mode of operations.

IfYou Want To Select This Mode
Operate on all of the specified elements in an array before continuingonto | All Stru ctu red TEXt
the next instruction -y _
FOR position =0 TO length DO
Distribute array operation over a number of scans Numerical . . .. . .
Enter the number of elements to operate on per scan (1-2147483647) deStl nation [pOSItlon] = nu merIC_eXpreSSIon ,
Manipulate one element of the array each time the rung-condition-ingoes | Incremental END FO R:
from false to true — !
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ARRAY FILE INSTRUCTIONS
FAL Examples

When enabled, FAL copies each element of array 2 into the
same position within array 1

Fal

File Lyith/_ooical

Caniral control_2
Lerugth 0% —
Fozkion 0*

o all |t
Desl arra,l_1[mnt|nl_2.pusl

0.d

Exprezsion aray Acontiol2.oos]

—

—E N —

TN —

Ho—

Array-to-Array Copy

=3

— 5

Destination:
array_ 1{control_2.pos]

Expression:
array_2[control_2 pos]

When enabled, FAL copies value 1 into the first 10 positions

of array 2.

Fal
—1 File ArikLogizal

Contiod contio_2

L=ncth 10%

Fozikom 0e

Mode £LL

Dt atray_J[ eonfral_2 poz]
ik

Exprossion walug_1

FCEM
(DN —

CER—

HCMUTE 11_2014

Element-to-Array Copy

—=f

Destination:
array_2(0,control_2.pos]

Expression:
vaiue_1
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ARRAY FILE INSTRUCTIONS

When enabled, FAL dives the value In the current position of

array 2 with the value in the current position of array 3 and
stores the result in the current position of array 1.

FAL
= Fleanhlngizal

Canbia cantial 2
| nith me
Fasibion IAs
Mode al
Dt aray_1[eantal_2pog]

nn*
Evpreszion  amay_2[corvrol 2 poe]/ aray_ Jeonke_2pog]

L EN

Arithmetic Operation: (Array / Array) to Array

O

L (ER—

HCMUTE 11_2014

—p-

+

- -

—-

EXpression;

armay_2fcontrol_2.pos]/ amay_3{control_2 pos]

Destination: _
amay_1jcontral_2.pas]
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ARRAY FILE INSTRUCTIONS
Copy File (COP) Synchonous And Copy File (CPS)
The COP and CPS copy the value(s) in the Source to the Destination.

The Source remains unchanged

Cop
Copy File
Source [
Dest 7
Length ?
CPs
Synchronous Copy File
Source ?
Dest ?

Length 7

Operand Type Format Description
Source SINT Tag Initizl element to copy.
INT Important: the Source and Destination operands should be
DINT the same data type, or unexpected results may occur.
REAL
string
structure
Destination SINT Tag Initizl element to be overwritten by the Source
INT Important: the Source and Destination operands should be
DINT the same data type, or unexpected results may occur.
REAL
string
structure
Length DHNT Immediate Number of Destination elements to copy.
Tag

Difference between COP and CPS

If the source or destination is And you want to Then select Notes
« Produced tag Prevent the data from changing during the copy | CPS » Tasks that attempt to interrupt a CPS instruction are
« Consumed tag operation delayed until the instruction is done.
« Ddatz
« [Data that another task can overwrite
Allow the data to change during the copy op
operation
None of the above wop

-

HCMUTE 11_2014
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ARRAY FILE INSTRUCTIONS
COP and CPS Examples

When enabled, COP copies the first 10 elements of array 4 into the
first 10 elements of array 5

LLF
— Copy File

g'ﬂ;;['ﬁe g;;gﬁ;:gg} ST: COP(array_4[0],array 5[0],10);
Length 10

When enabled, CPS copies 100 elements of project_data[0] into the
100 elements of produced_array[0]. No I/O Updates or other Tasks can

change the data
CPS

| e e ] ST:CPS(project_data[0],produced_array[0],100);
Dest produced array(0)

Length 100
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DIGITALALARM INSTRUCTION

HCMUTE 11_2014

Scope: |I:§Mainljmgram - Showy. .. | S o Al
M arme o | Alias For | Baze Tag | Data Type | Stule
ack BOOL Decimal
Alarm_On BOOL Decimal
dizable BOOL Decimal
enable BEOOL Decimal
rnokor_Fail_start BOOL Decimal
Owertemp BOOL Decimal
rezet BEOOL Decimal
+-Alarrn_digital alaRk_DIGITAL
i
Crvettemp A WD
] F Digital Alsrim
ALKD alarm_digital | ... | HCIndlarm i —
motor_fail_start Frogack ack
1 F 0& B Acked ==
FrogReszet reset
0& [ Suppressedi—
Proglisable dizahle
0& HDizabled —
FrogEnakle enable
0& HInstructFaut >—
minDurationPRE 0€
MinDurationACC 0€
Alarm_digital In&larm Alarm_on
1E O
AL L
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DIGITALALARM INSTRUCTION

Scope: |I:§Mainljmgram - Showy. .. | S o Al
M arme o | Alias For | Baze Tag | Data Type | Stule
ack BOOL Decimal
Alarm_On BOOL Decimal
dizable BOOL Decimal
enable BEOOL Decimal
rnokor_Fail_start BOOL Decimal
Owertemp BOOL Decimal
rezet BEOOL Decimal
+-Alarrn_digital alaRk_DIGITAL
i
Crvettemp A WD
] F Digital Alsrim
ALKD alarm_digital | ... | HCIndlarm i —
motor_fail_start Frogack ack
1 F 0& B Acked ==
FrogReszet reset
0& [ Suppressedi—
Proglisable dizahle
0& HDizabled —
FrogEnakle enable
0& HInstructFaut >—
minDurationPRE 0€
MinDurationACC 0€
Alarm_digital In&larm Alarm_on
1E O
AL L
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ALM

DIGITALALARM INSTRUCTION
D:Creating Message to display in Factory Talk View

Crvertemp AL RAC
0 ] F Diigital &larm
A LD Alarm_digital | .. | HInAlarm —
mator_fail_start Progack ack
ol 0e [BAcked ==
. - | ProgReset reset
ALMD Properties - Alarm_digital (Rung 0) . De  eSuppressedi—
. . ProgDizakble disakle
Configuratiar l Status| Parameters| Tag | D€ | {Disabled—
ProgEnakle enable
Condition; |In|:|ut=1 ﬂ v Latched 0&  HInstroctFaut —
- i hinCurationPRE 0«
S everiby: |5|:||:| II v Acknowledgement Required hfinCirationc o 0+
Mirirnurn Duration: ||:| ::l s
Meszage: |DI: Matar is Overload J Alarm On
1 <

Azzociated Tags

M arme | Type Drezcription |

(Ergl

HCMUTE 11_

Mew Tag...
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DIGITALALARM INSTRUCTION

ALMD Alarm Acknowledge Required and Not Latch

In == Condition

ProgAck/OperAck

Inputs

InAlarm

Outputs

Acked

HCMUTE 11_2014
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DIGITALALARM INSTRUCTION
ALMD Alarm Acknowledge Required and Latchec

In == Condition

ProgAck/OperAck H H
ProgReset/OperReset H _‘ _‘ | -|

Inputs

InAlarm "

Outputs

Acked
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ANALOG ALARM INSTRUCTION: ALMA
ALMA Alarm Acknowledge Required

Scope; |E§;Maiangram - Show. . | Sk Al
| Marme a |.-'l'-.lias For | Baze Tag | Data Type Shyle
ack, BOOL Decimal
dizable BOOL Decimal
enable BOOL Drecimal
reset BOOL Decimal
+-Analog_al kb, ALARM_AMALOG
+-Preszure DIMT Decimal
&
AL M2,
Analog Alarm
ALhdA, Analog_ALkA | L. HCHHInA S —
In Pressure = HInAlarm =
OO0 & | LInAlarm—
Progackal ack L LInAlarm —
0e [ ROCPosindlarm—
ProgCizable dizable = ROCMedinAlarm —
O& | HHACked ==
ProgEnakle enatkle — Hacked —
O+ HLAcked —
HHLirmit 80000« | LLAcked—
HLimit G000.0 = R OCPos A ke ==
LLirmit 40000 €  [EROCHeghcked e
LLLirnit 20000«  OSuppressed—
. Disabled 37—
— InstructFaut —
(End)
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in

Inputs

ProgAck Al OperAckAll |_| | ‘ rI

Ack Raguest Ak Reguust
Alanm Condition = HH ! Alamrn Condiion = HH
Concmon In Tena = 17 Cordtion & Time =11

Alarm Services Ack Roquest

InfErm SubcCondition = H
Condiion 1 Ture =17

HHInAlarm | | | |

HinAlarm

LinAlarm | |

LLInAlarm

HHAcked g 1 ! L

HAcked

Outputs

Inputs And Outputs Data Of ALMA

LAcked

HCI\/IUTI':J.J._ZLUAT.’ZTd =~ ' crman.pnuunywwiiciuee.euu.vi_Fnone 0908248231



ANALOG ALARM INSTRUCTION: ALMA

) FactoryTalk View Studio - Site Edition (Local) - [ALMD - JALMA/ (Display)] MEE
@File Edit Miew Settings Objecks Arrange  Animabion  Toals  ‘Window  Help - 8 X

= ALMA
&= Runtime Security
=B ALMD
Eﬂ Communication Se
=, ALMA
=53 System
[ Command Lire
=53 HMI Tags
@ Tangs
=23 Graphics
Dizplays
Global Object:
T Swmbol Facta
E Libraries
B Images
[#] Parameters
B0 Recipes
Local Meszag
5% Trend Templa
Bl Tremd Swansk

HCMUTE 11_2014

= &5 Local [SKY-A9405C88641)

"""""" Voo T |

E/25/1935 10:02:59 &M
E/25,/1938 10:03:56 &M
E/25,/1938 10:03:56 &M
E/25/1938 10:05:02 &M

&  B/25/1933 10:05:02 AM
& 114204 51243 PM

|

Alarm Mame | Condition M... | Message

.k ainProgram.dnalog_ALKA  HIHI PRESSURE WERY HIGH

meMainFrogram.dnalog_ALMA L0 PRESSURE LW
..m:MainProgram Analog_sLka  LOLO PRESSURE WERY LW
..m:MainProgram.Analog_ALMA L0 PRESSURE LW

PRESSURE YERY LT
FRESSURE HIGH
tode af contraller ALMD b s

...m:MainProgram.Analog_ALkMa  LOLO
_.mkainFrogram.dnalog_alka  HI
[LMD] STATUS
| >

Mo meszage selected.

B #s 4z

16

470 23 @0 Filter: Mo Sorted by: Eve
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MSG, GSV, SSV INSTRUCTIONS
1/O Instructions: Message Control (MSG), Get System

Value(GSV), Set system Value(SSV)

It You Want To Use This Instruction Available In These Languages
send data to or from another module MSG relay ladder
structured text
get controller status information SV relay ladder
structured text
set confroller status information S5V relay ladder
structured text
o send output values to an|/0 module or at relay ladder
consuming controller at a specific paint in
your logic structured text

e frigQer an event task in another controller



Array

L= = | J.IL'.I'_.@

MSG, GSV, SSV INSTRUCTIONS
Read Realtime in PLC
Create a tag to store DateTime data of PLC, the tag is 8(DINT)

- o 00X

=5 Contraller EMHAMCE_IMSTRUCTION
¥ Controller Tags
3 Controller Fault Handler
3 Power-Up Handler
=-E3 Tasks
=58 MainTask
= Ea MainProgram
E‘ Program Tags
Eij MainF.outine
3 Unscheduled Programs | Phases
=-S5 Motion Groups
3 Ungrouped Axes
(3 add-On Instructions
=55 Data Types
Eﬁ User-Defined
Eﬁ, Strings
Eﬁ Add-On-Defined
Eﬁ Predefined
Eﬁ Module-Defined
3 Trends
=25 1/0 Configuration
=B 1756 Backplane, 1755-A10
B0 [0] 1756-L61 ENHANCE_INST
Bl [4 1755-0B150 DC_OUTPUT

o e (i

[2]

£ ] i |

HCMUTE 11_2014

18

ol
DLC... o
B2 24
Mame: READ_REALTIME DC..
1:0 -
Description: Description
Data
1:0
Eelect Data Type X
Data Types:
e [bwe ]
Alias For DCI_START [a]
DCI_STOR
Diata Type: DCI_STOP_TEST -
. DINTIE] E] DCI_STOP_TEST_LOCK a
Scope: 9 ENHANCE_INSTRUCTION EE:ISIEE_TEST_MUTE
Eﬂemal ReadWrite [v] _IIM'TWE
Access: i
5’[}'1& D ) | [v] MICTOCTC ACTATE [V‘]
: ecima
Array Dimensgionz
[ ] Constant Dim 1 Diirn O
o = |8 &)
[] Show Data Types by Groups
I K I [ Cancel ] |
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MSG, GSV, SSV INSTRUCTIONS
Use GSV Instruction to read and store Realtime in plc

Depend on your appllcatlons WhICh data in array Is used

RSLogix 5000 - ENF
File Edit View Search Logic Communications Tools Window Help
@ & 3o Ve EY @ v @
n Run M @ FunMade WA | [H Path: [ 4B_ETHIP-11132.168.1.724B ackplaneh0" > | 5|
— b ::Eu:untru:-IIerEIK ¢
B attery O
2 dits =T i

= [ |/0 0K 4 H MSGE  GSU S50 I0T 3
£ | }|.{ Bit A Timer/Counter A Input’Output A Compare A Comp

abed [ % gh v by
E Controller ENHAMCE _INSTRUCTION

¥ Controller Tags R
[£3 Controller Fault Handler
3 Power-Up Handler Ry
=5 Tasks Get System Value -
= % MairiTask Clazz Name WallClockTims
= % MainProgram Inztance Mame
E‘ Program Tags Attribute Name  DateTime
S —— Dest READ REALTIME[D]
: 2014 &
[£3 Unscheduled Programs / Phases -

£5] Motion Groups
3 Ungrouped Axes
[Z3 Add-On Instructions . |
(End)]
=5 Data Types |

@ User-Defined

- Strings ] _
3 e If DateTime data Is wrong, use SSV to set

+ g Module-Defined

T st DateTime to PLC

=8 1756 Backplane, 1756-410
fa [0] 1756-L61 ENHANCE_INST
Bl [4] 1755-0B18D DC_OUTPLT




MSG, GSV, SSV INSTRUCTIONS
Choose Monitor Tags to view DateTime data of the controller

5] Controller EMHAMCE_IMSTRUCTION
i Controller Tags

[Z3 Controller Fault Handler
[£3 Power-Up Handler

358 MainTask
= ﬂ MainProgram

Program Tags
Eﬂ MainRoutine

[Z3 Unscheduled Programs | Phases
5] Motion Groups

3 Ungrouped Axes
[E3 Add-On Instructions
5] Data Types

[ User-Defined
+ Eﬁ, Strings

@ Add-On-Defined
- L@ Predefined
7L Module-Defined

£5) 1j0 Configuration

-8 1756 Backplane, 1756-410
80 [0] 1756-L61 ENHANCE_INST
ﬂ [4] 1755-08B 16D DC_CQUTPLUT

2){{§ « » Monitor Tags A Edit Tags /

HCMUTE 11_2014

20

£

Scope; ﬁIENH.ﬂ.NEE_INS' s | Show: Al Tags w || 7.

| N ame zz|o | Value “| Force Mask, “| Style | Data Type |
|+ Local4:C {ana} [eual AB1YEE_DO_DLC...
+ Local 4:| {...} (| ABATEE_DO_DLC...
—Locald:0 {...} [vun} AB:TRE_DO:0:0

+ Local:4:0.Data i Decimal DIMT
—READ_REALTIME {oaal [«..} Decimal DIMT[E]

+ READ_REALTIME[D] 2014 Decimal DIMT

+ READ_REALTIME[1] 3 Decirmal DIMT

+ READ_REALTIME[Z] 1 Decirmal DIMT

+ READ_REALTIME[Z] l& Decimal DIMT

+ READ_REALTIME[4] 29 Decimal DIMT

+ READ_REALTIME[S] 54 Decimal DIMT

+ READ_REALTIME[E] 547733 Decirmal DIMT

+ READ_REALTIME[Y] i Decimal DIMT

Email:phuongtv@hcmute.edu.vn_Phone 0908248231



Message Control (MSG)
Read or write data to or from the controller or a block of
data to or from another module on another network.

M ame

[=-R_w_DaTA

=3| & | Alias For Base Tag Data Type

+ F_'W_DATA Flags

R DATA EW

A_w DATAER

A W DATADM

R_w DATAST

A_w DATAEM

A W DATATO

B W DATAEMN_CC
+-A_w_DaTAERR
+R_w_DATAEXERR
+-A_w_DaTAERR_SAC
+-B_w_DATADN_LEM
+ R DATARED_LEM

+ F_W_DaTA DestinationLink
+ B _DaTA Destinationtode

+ B ' DATA Sourcelink
+ F_W_DATA Clazs
+B_w_DATA Attribute

+ F_'w DATA Instance
+ F_W_DATA Locallndes
+ F_'w_DATA Channel

HCMUTE 11_2014

MSG, GSV, SSV INSTRUCTIONS

=G

INT
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
INT
DINT
SIMT
INT
IMNT
INT
INT
IMNT
INT
INT
DINT
DIMT
SINT‘ tine®

r

Message Configuration - R_W_DATA

Meszage Type:

SEMVICE | [0 stam
Type:

Service 0 He

Code;
Instance: |0

2 Enable O Enable

2 Error Code:
Errar Pathy

FAL Errar Test:

21 Errars [Rk] Search B

Configuration | Communication | Tag

CIP Genenc

Mezzage HER
Message Contral R _DATA [ HDN

Block Tramsfer Read
Block Transfer Write

[IP Data Table Read
CIP Data Table Write
CIF Generic

Module Reconfigure
PLCZ Unprotected Read
PLCZ Unprotected WWrite
PLC3 Typed Read

PLC3 Typed Write

PLC3 W ord Range Read
PLC3 %W ord Fange Wite
PLCH Typed Read

PLCH Typed Write

PLCA %W ord Range Read
PLCH Ward Range 'Wite
SERCOS IDM Read
SERCOS DM Write

SLC Typed Read

SLC Typed white

p—ry
*
=)
=
[
el

Done Length: 0
[ Timed Out €

| oK

H Caniel ] :

Email:phuongtv@hcmute.edu.vn_Phone 0908248231




ADDON INSTRUCTION

[ Poweer-Up Handler TAMNK_LEVEL _COMTROL
=5 Tasks 0
=53 MainTask, TarK_LEYEL_COMTROL TAMKDATAS [
= % MainProgran Level_sensor LEYEL _SENZOR
El Program Tags =Local 4. ChiData=
E . . 0«
Eij MainRouktine =tart START
3 Unscheduled Program: 0 e
=451 Motion Groups stop STOP
7 Ungrouped Axes 0«
=451 Add-Cn Instructions Pumkb PLIMP
= TAMNK_LEVEL_CONTROL | =Local30.Data 0=
Parameters and Lx il
Efl Laic Cryerloacd Rk
g =Local 2| .Data 2=
—-£5] Data Types 0 &
Ly User-Defined
r—

» Custom Instruction

» Reuse code

»Provide an easier to understand interface
»Export and Import an Add-on Instruction

HCMUTE 11_2014 22 Email:phuongtv@hcmute.edu.vn_Phone 0908248231



=5 Controller ADD_ON_INSTRU
¥ cController Tags
----- 23 contraller Fault Handler
----- 3 power-Up Handler
=5 Tasks
=8 MainTask

Eﬁ; MainProgram
----- 3 unscheduled Programs |
=25 Motion Groups

...... 23 Ungrouped Axes

ADDON INSTRUCTION

Creating Add-on Instruction

M ame:

D escription:

=25 Dats | Mew Add-On Instruction...

E@, 1 Import Add-On Instruction. ..

Type:

E@) F -
i

----- (3 Tren E

Fevizion:

Revizion Mate:

=51 I/ Configuration

HCMUTE 11_2014

Yendaor:

MNew Add-On Instruction

[TaNK_LEVEL_CONTROL

Ladder Diagram j

helzjior

bdimar Extended Text

|1 =

[~ Open Logic Foutine

¥ Open Definition

23
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ADDON INSTRUCTION

Creating parameters and Local Tags

UNTRUL v1.0 .'_.

General Parameters“\ Lu:u:alTagsl Sean Mndesl Chahge Histnry] Help ]

Marne | Usage | Data Type | Default | Shyle | Heq| Vig | Description | |
Enableln [nput BOOL 1 Decimal [T Enable Input - Sps...
EnableCut Output | BOOL U Decimal 2§ Enable Output - 5...

| |HLevel_sensor | Input IMT U/ Decimal
| start [nput EOOL 0 Decimal
shop [pt BOOL 0 Decimal -

' Purh Output | BOOL 0/ Decimal =/ Add-On Instruction Definition - TANK_LEVEL _CONTROL 1.0
ﬁ'x e e | Decind General | Parameters  Local Tags ‘ Scan MDdES] Change Histnr}'] Help ]
. M amne [ | Data Type | D efault | Style D escription | |

Enable_Pumb | BOOL U Decimal

HIGH_LEVEL | REAL 0.0 Float
| LOw_LEVEL |REAL 0.0/ Float

WATER_LEVEL|REAL 0.0 Float
&

| |
Logic Data Type Size: 8 byte [2] 0k | Lancel ‘ Apply

Logic [rata Tupe Size: 20 bute (2] Ok | Lancel | | Help ‘
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ADDON INSTRUCTION

Creating logic for the Add-on Instruction

=43 MainTask
- ﬂ MainPrc

A Pro

B2 mai
3 unschedule
-5 Motion Groups
3 ungrouped
35 Add-0on Instruc
= TAMK_LEVE

B
35 Data Types
L User-Define
= 'ﬁ, Skrings
STRING
+ L Add-On-De
+- @ Predefined
L Module-Def
[T Trends
35 1/0 Configurati
-3 1756 Backp

ﬂ{l [2] Ermc

HCMUTE 11_2014

]

]

L)

start stop Enakle_Pumk
1L =M= PR
1L I E e
Enable_Pumb ‘
1€
1L
Enable_Pumkb CPT
] F Compute
Dest WWATER_LEWEL
00«
Expresszion (Level_senzor-82437%1 0004731 206-6243)
GRT Pumi
Greater Than (&=8) 1%
Source & WATER_LEWVEL
0.0 &
Source B HIGH_LEWEL
0.0«
{ ES Pumi
Less Than (A=) L

Source & WATER_LEWVEL
0.0 &

Source B Ly LEWEL
0.0«

25
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ADDON INSTRUCTION
Creating 1/0O Tags and Adding the Add_on instruction to project.

=GRS a8 | 5 cope: | fg TANK_CONTRC v | Show: |4l Tags .
=5 Controller TAMK_C A _
Bl Controller Ta M ame =] [ | Aliaz For | Baze Tag | Data Tepe
[£3 Contraller Fa +| Local: 2| AB:TEI_DIFZ10
(23 Power-Up Har +/ Laocal:&C AB:1763_DO32CH
=3 Tasks + Local: 3l AB:17E9 DO321:0
= £gl Mainask + Locak 30 A4B:1769_D032:0:1
= % MalnF'ru:ugr
+| Local:4:C ABTEI_IF4:C:0
Eifl Maink + Local: 4 AB1FEAIFLLO
3 unscheduled | A Local:Z:1.Data 2 Local:2:1.Data 2 BOOL
=33 Mation Groups START Local:2:1.Data.0 Local:2:1.Data.0 BOOL
- ﬁd”ggr10”$9d :?“ STOP LocalzlDatal  |LocakZlDatal  BOOL
A T LVl PUMP Locab30.Datal | Locab30Datal  BOOL
E F';ramet; +-LEVEL_SEMSOR Local4:[.ChiData |Local4:.ChOData [INT
Eij Liogic &
abed | b v dabr
i TAMK_LEVEL _COMTROL
3 Controller Fault Handl 0
i | Power-Up Handler TaMk_|EVEL _CONTROL TaMKDATA [
=-25] Tasks Level_sensor LEVEL _SEMSOR
= % MainTask =Local4: 1. ChiData=
= % MainPrograr be
ainrreg start START
& Program Tags 0
Eij MainR.oukine stop STOP
3 Unscheduled Program e
=--£5] Motion Groups Puimks PLINP
(& Ungrouped Axes =Local 3:0.Data 0=
=5 Add-On Instruckions — RII‘-:IJ €
e verlos
= NK—LEHEL—CONTR( =Local 2| Data 2=
A Parameters and L 0e
Eﬁ Lagic
= o 1 -
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ADDON INSTRUCTION

Export and Import the Add-on Instruction
I || B

P b dL Open Definition
Lj;‘fcme =re anc Savein | ) EXPORT_ADD-ON INSTRUCTION ¥ 2 e E
=55 Data Types — T o
@ User-Defined Copy Chrl4C é Ut [REUEL b
@ strings :
=), Add-On-Defined My Recent
TANK_LEVEL_CON Documents
Eﬂ, Predefined ) ——
g Module-Defined Manitor Tags r|_-
23 Trends Verf
=55 i Corfiguration ey Desktop
=l Backplane, CompactLo Cross Reference Chrl+E .
f0 1760-L32E TANK_ Import Add-On Instruction b_(|
- 1769-L32E Etherne  Browse Logic... Qabit -
2= Ethernet _ Lock i | () EXPORT_ADD-ON INSTRUCTION v Q&
(= CompactBus Local Brint ’
2] 1769-1032 r B TANE LEVEL,LGY
g E3} 1?69—0%32' Export Add-On Instruction... | § P
B 411750 1F4ie Properties Alt+Enter My Recent
¢ Documerts
Expart
P‘-"".'
5 & I L
=5 Tank L Lsh New Add-On Instruction... Desktop
Par Trport Add-On Instruction, . .
Log _,__/
= B Data Types My Documents
L User-De
L strings
=, Add-0r %!
TAR My Compiter
i Predefi G
(3, Module-Defined .,,;l_ Flerame | TANK_LEVELLE v impert |
(3 Trends '
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MINOR AND MAJOR FAULT

Minor Fault: The CPU does not switch to faulted mode
»Periodic Task overlap.
»Load from nonvolatile memory.
»Problem with serial port.
»Low battery.....
Major Fault: The CPU switch to faulted mode
The CPU powered on in run mode.
A required 1/0O module connection failed.

Configuration fault occurred.....
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MINOR FAULT CODES

Type Code Cause Recovery Method

4 4 An arithmetic overflow occurred in an instruction. Fix program by examining arithmetic operations (order)
or adjusting values.

4 5 In a GSV/SSV instruction, the specified instance was Check the instance name.

not found.
4 B I a GSV/SSV instruction, either: Check the Class name and Attribute name.
- specified Class name is not supported
- specified Attribute name is notvalid

4 7 The GSV/SSV destination tag was too small to hold all | Fix the destination so it has enough space.

of the data.

4 35 FID delta time <0. Adjust the PID delta time so thatitis > 0.

4 36 PID setpoint out of range Adjust the setpoint so that it is within range.

4 51 The LEN value of the string tag is greater than the DATA | 1. Check that no instruction is writing to the LEN

size of the string tag. member of the string tag.
2. In the LEN value, enter the number of characters
that the string contains.

4 52 The output string is larger than the destination. Create a new string data type that is large enough for
the output string. Use the new string data type as the
data type for the destination.

4 53 The output number is beyond the limits of the Either:

HCMUTE 11_2014

destination data type.
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- Reduce the size of the ASCIl value.
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MINOR FAULT CODES

4 56 The Start or Quantity value is invalid. 1. Check that the Start value is between 1 and the
DATA size of the Source.
2. Check that the Start value plus the Quantity value is
less than or equal to the DATA size of the Source.
4 57 The AHL instruction failed to execute because the serial | Either:
port is set to no handshaking.
- Change the Control Line setting of the serial port.
- Delete the AHL instruction.
i 2 Periodic task overlap. Simplify program(s), or lengthen period, or raise relative
prionty, etc.
Periodic task has not completed before itis time to
execute again.
7 49 Project oaded from nonvolatile memary.
g 0 Unknown errar while servicing the serial port. Contact Rockwell Automaiton Technical Suppart.

HCMUTE 11_2014
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MINOR FAULT CODES

Type Code Cause Recovery Method
g 1 The CTS line is not correct for the current configuration. | Disconnect and reconnect the serial port cable to
the controller.
Make sure the cable is wired correctly

g 2 Foll list error. Check for the following errors in the poll list:

A problem was detected with the DF1 master’s poll list, | - total number of stations is greater than the space in

such as specifying more stations than the size of the the poll hist tag

] I |I. :.': 1 |I. I - L

file, specifying more then E““,ETET ons, trying o index - total number of stations is greater than 255

past the end of the list, or polling the broadcast address _ S

[STN #755). - current station pointer is greater than the end of the

' poll list tag
- a station number greater than 254 was encountered

g 5 OF1 slave poll timeout. Determine and correct delay for polling.

The poll watchdog has timed out for slave. The master

has not polled this contraller in the specified amount of

time.
g g Modem contact was lost. Correct modem connection to the controller.

OCD and/or DSR contral lings are not being received in

proper sequence and,/or state.
10 10 Battery not detected or needs to be replaced. Install new battery.

HCMUTE 11_2014

31

Email:phuongtv@hcmute.edu.vn_Phone 0908248231



MINOR FAULT CODES

Ex1: Arithmetic overflow, result of arithmetic instruction is out of range(

Type =4, code =4)

Hem Run m M Fun Mad =

Mo Forces . I! gsgtmllljeur:DK :IJ

Mo Edits 2; [~ Ia";':t;rit Prezent | | L | | III{| | ﬂj
¢

A Controller
23 Controller
| Power-Up

1425 Tasks

|- 58 MainTask
|28 MainPr

E‘ Pri

B m:

(3 Unschedul
=125 Motion Groups
| Ungroupec

[£3 add-On Instru

-5 Data Types

L User-Defir
+ Eﬁ) Strings

L add-On-Dr
+- [ Predefinee
L Module-De

23 Trends
-85 1/ Configurat
—|- ¥ 1756 Back

fa [1Em

73 T (3]

=5 Controller MA:

HCMUTE 11_2014

ADD
Source A Source
56340 €
Source B 2
Dest Source
56340 €
Il O
Move
- Source  Source
=g
Dezt Destination
General ] Serial Port l System Protocol l User Protocal l Major Faults l 2 e
Minar Faults Date/Time l Advanced l SFC Execution ] File: l Memoary

3207 minor faults since last cleared.

Recent Faults:

Clear Minors

2/16/2014 2:22:30 AM
{Type 04) Program Fault

instruction out of Ange.
Task: ain Task

Program: MainProgram
Foutine: MainRoutine

Location: Rung 1

{Code 04) Arthmetic overflow. Result of an anthmetic

ot

Fault Bits:
[ Powenup

[ 140

[+ Program

[ Watchdog

Emall:pnuongtv@ncr

1UTE.EAU.VN_FNone uvusZ4s43.l




=6, code =2)

o1-E5 Controller MAJOR_MIN &
A Controller Tags

(3 Controller Fault Ha
(3 Power-Up Handler
&5 Tasks
|58 MainTask
- ﬂ MainProgram

Program T:
Eij MainRoutir
- % Perindic_Task_ove
-8 PROGRAM_CF
WA Program T:
Eij routine_cp
(3 Unscheduled Progr
-1-E3 Mation Groups
(3 Ungrouped Axes
(3 Add-On Instructions
-5 Data Types
[ User-Defined
+ Eﬁ strings
Eﬁ Add-On-Defined
+- L Predefined

MINOR FAULT CODES

EX2: Periodic task overlap, Task scheduled again before it finished executing(Type

Compute

Dest CPT
140118.0 %

Exprezzion (Source®Desztination)y10

Eﬁ Module-Defined

HCMUTE 11_2014

it Controller Properties - MAJOR_MINOR

Gereral | Sedal Par l

Minar Faults

16280 minor fautts since last cleared.

Recert Faults:

System Protocol l User Protocal ]
Date/ Time ] Advanced l SFC Execution l File

Clear Minars

2/16/2014 2-57:56 AM
(Type: 06) Watchdog Faut

(Code 02) Penodic task overap. Task scheduled again

before it finished executing.
Task:  Perodic_Task_overdap

33

Fault Bits:
| Powenp

| 110

m m

>

=)

Major Fautts l
] Memary l
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MAJOR FAULT CODES

Type Code | Cause Recovery Method
] 1 The controller powered on in Run mode. Execute the power-loss handler.
] 15 » A 1769 power supply is connected directly | = Remove the power supply from the 1769 CompactBus and cycle
to the controller’s 1769 CompactBus, with power to the system.
an invalid configuration.
+ The 1768 power supply powering the + Replace the power supply.
controller has failed.
] 60 Far a controller with no CompactFlash card 1. Clear the fault.
installed, the controller: 2. Download the project.
» detected a non-recoverable fault 3. Change to remote run/run mode.
» cleared the project from memory If the problem persists:
1. Before you cycle power to the controller, record the state of the
OK and RS232 LEDs.
2. Contact Rockwell Automation support. See the back of this
publication.
] 61 For a controller with a CompactFlash card 1. Clear the fault
installed, the controller: 2. Download the project.
+ detected a non-recoverable fault 3. Change to remote run/run mode.
» wrote diagnostic information to the If the problem persists, contact Rockwell Automation support. See
CompactFlash card the back of this publication.
= cleared the project from memaory
3 16 A required [/0 module connection failed. Check that the |/0 module is in the chassis. Check electronic
keying requirements.

HCMUTE 11_2014
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MAJOR FAULT CODES

3 20 Possible problem with the ControlBus chassis. | Not recoverable - replace the chassis.

3 23 At least one required connection was not Wait for the controller |/0 light to turn green before changing to
established before going to Run mode. Run mode.

4 16 Unknown instruction encountered. Remove the unknown instruction. This probably happened due to a

program COnversion process.

4 20 Array subscript too big, contral structure .POS | Adjust the value to be within the valid range. Don't exceed the
or .LEN is invalid. array size or go beyond dimensions defined.

4 21 Control structure .LEN or .POS < 0. Adjust the value so itis > 0.

4 31 The Parameters of the JSK instruction do not Pass the appropriate number of Parameters. If too many
match those of the associated SBR or RET Parameters are passed, the extra ones are ignored without any
nstruction. errar.

- 34 A timer instruction has a negative preset or Fix the program to not load a negative value into timer preset or
accumulated value. accumulated value.

4 42 JMP to a label that did not exist or was Correct the JMP target or add the missing label.
deleted.

HCMUTE 11_2014
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MAJOR FAULT CODES

4 82 A sequential function chart [SFC) called a Remove the jump back to the calling SFC.
subroutine and the subroutine tried to jump
back to the calling SFC. Occurs when the SFC
uses eithera JSR or FOR instruction to call the
subrouting.
4 83 The data tested was not inside the Modify value to be within limits.
required limits.
4 g4 Stack overflow. Reduce the subroutine nesting levels or the number of Parameters
passed.
o 89 Ina SFR instruction, the target routine does not | Correct the SFR target or add the missing step.
contain the target step.
i 1 Task watchdog expired. Increase the task watchdog, shorten the execution time, make the
priority of this task “higher,” simplify higher priority tasks, or move
Usertask has notcompleted in specified period | some code to another controller.
of time. A program error caused an infinite loop,
or the program 1s too complex to execute as
quickly as specified, or a higher priority task is
keeping this task from finishing.
7 40 Store to nonvolatile memary failed. 1. Try again to store the project to nonvolatile memary.
2. If the project fails to store to nonvolatile memory, replace the
memory board.
7 41 Load from nonvolatile memory failed due to Change to a controller of the correct type or download the project
controller type mismatch. and store it on the CompactFlash card.
7 42 Load from nonvolatile memory failed because | Update the controller firmware to the same revision level as the
the firmware revision of the project in project that i1s in nonvolatile memory.
nonvolatile memory does not match the
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MAJOR FAULT CODES

EX3: Timer with a negative value preset for its Pre ( Type =04, code =34)

Bl@u & &|=.] ]

- BB B v alal

aulted M ™ Frogam Mode

Path: | AB_VBP-141"

B Controller Fault
i = [l Battery OF.
DIEETs = [T 1/0 Mot Prezent

o Faorces

K=l

L |
Il <> o5t £

=] Contraller MAJOR_MING | | | | | | | |
A Controller Tags

3 Controller Fault Hane
3 Power-Up Handler

5] Tasks
55 MainTask
= Ea MainProgram

E‘ Program Tag

Eﬂ MainF.outine
3 unscheduled Prograr
=] Motion Groups

-TOM
Timer On Delay — EN —
Tirner T
Prezst 200 == 0N —
Accum 0
LIHGT
P
. A

3 Ungrouped Axes

7 Add-On Instructions

=] Data Types

L@ User-Defined

w Eﬁ Strings

Cp add-On-Defined

b Predefined

Cp Module-Defined

7 Trends

=] 1/0 Configuration

F-E3 1756 Backplane, 175
fa [1] Emulator MA:

HCMUTE 11_2014

X

Memary ]
Major Faults

Date/Time l Advanced l

SFC Exscution | Fle |
Serial Port l

System Protocal l User Protocol

Clear Majors

Minar Faults l

General l

1 major fault since last cleared.

Recenrt Faults:

2/16/2014 3:47:21 AM

(Type 04} Program Fault {can be trapped by a fault routing)
[Code 34) Atimer instruction had a negative value for its
PRE or ACC.

Task: IMain Task

Pragram: MainProgram

Routine: MainRoutine

Location: Rung 0
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MAJOR FAULT CODES

EX4: JMP to a label that do not exits ( Type =04, code =42)

Faulted Ml = Progiam Mode ﬁ Path: | 4B_WVBP-141% - ﬂ
Mo Forces b I Controller Fault @ :

No Edits A, F E}Ettzritiisent ﬂ H | (=t | = | 1k | 4t |-( )—I -(L)—l -(LI)-| ans | DSRI ﬂ
L ll 1| Alarms Bit 4 Timer/Counter A Input/Output A Compare

-

sfeare Ve Wuel Bl | ] MainProgram - MainRoutine

i Controller Tags
-8 controller Fautvane| (Il | EBIS|E || | ] 2] W3] ¥ ] 9]
-3 Power-Up Handler
Tasks
-5 MainTask 0
Elea MainProgram

[ Program Tag

B MainRoutine an LIHGT
1F .
: 1L L

abEd HEIS

al

£ INP—

: Motion Groups a fault_light
-[Z3 Ungrouped Axes 2 5L ] £
Add-On Instructions !

5l Data Types ¥ Controller Properties - MAJOR_MINOR

Eﬁ, User-Defined
L3, strings Minor Faults I Date/Time I Advanced I SFC Execution I Fle | Memon |

% Add-On-Defined General I Serial Port I System Protocol I User Protocol Major Faults
-158 Predefined

g Module-Defined 1 major fault since last clearsd.
T Trends

Recent Faults:
= 10 Configuration

|E- 83 1755 Backplane, 175 2/16/2014 4:24:31 AM
; (Type rogram Fault {can be trapped by a fault routine
______ 8 [1] Emulator MA: (Type 04} P Fault bet d by a fault routine)

(Code 42) JMP to a label that did not exist or was deleted.
Tash: [MainTagk

Fraaram: ManFroaram 0000000000000
<) [Low | (&) Routine: MainRoutine
- Location: Rung 0
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MAJOR FAULT CODES

EX5: Task watchdog expired( Type =06, code =01)

File Edit Wiew Search Logic Communications Tools Window Help

aledl @ 5 oo e EEEE
Faulted M ™ Progam Mode Path: [ 48 VP14 | &
Mo Forces b W Cortroller Fault *

Mo Edits ) :: E’aﬂtt;’;iisent 4 H|et| =] 15 | e | s | ar | e | ser | o | _ |
L ll i|» [£ Sequencer A EguipmentPhase h Program Control £ For
3

: Cn:nntrn:nller LIl Cl MainProgram - fault_routine

; g
3 |
=3 H
| & convoter et (Il 1] [l | lizli] 0S| lse] T <] @
-.[[3 Power-Up Handler
Sl Tasks loop —>-
: % MainTask 0 _[LE”-] =
B Eﬂ MainProgram
: @ Program Tag
: B Mainrautine w
R . fault_routine 1 o
(23 Unscheduled Prograr

Mation Groups
-3 Ungrouped Axes

- Controller Properties - MAJOR_MINOR

Add-On Instructions Minor Faults Date/Time Advanced SFC Execution File | Memony I
Data Types
Eﬂ, User-Defined General I Seral Port I System Protocol I User Pratocol Major Faults
% ig.ljn-?]s Defned 1 major fault since last cleared.
: n-Define
5 [y Predefined Recert Faults:
-9 Module-Defined 2/16/2014 4:34:22 AM
71 Trends (Type 06} Watchdog Fault
=] 1/0 Configuration {Code 01} Task watchdog expired. May have been
I - 1756 Backplane, 175 caused by an infinite loop, @ complex program, or a higher
priorty task.
""" i1 [1] Emulator MA Task:  MainTask
Program: MainProgram
Foutine: fault_routine -
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HANDLING FAULTSs

Programmatically Clear a Major Fault

Creating a Data Type to Store Fault Information

Getting the Fault Type and Code

A4

Checking for a Specific Fault

Clearing the Fault

A4

The CPU resumes execution
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HANDLING FAULTs
Choosing Where To Place The Fault Routine .

If you want take specific action/clear the fault when Do this

Condition Fault Type

The execution of an instruction faults 4 Create a Fault Routine for a Program
Communication with an |/0 module fails 3 Create a Routine for the Controller Fault Handler
Watchdog time for a task expires 6

While a project is downloading to the 8

controller, the keyswitch is placed in RUN

The controller powers up in run/remote run 1 Create a Routine for the Power-Up Handler

.mode
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HANDLING FAULTs
Choosing Where To Place The Fault Routine .

Frogram Fault Routine
= Tasks
. =58 MainTask
= hMainPrograsrm
8 Program Tags
i B rMainFRoutine
- Fault_FRoutine__1
- B Alt_Fault_FRoutine
B Other_Routine

Controller Fault Rowtirne

== Contraller L75_101
£ Controller Tags
=t Controller Fault Handler
=8 Program_for_Fault._Handler_1
Eq Program Tags
—— M Fault_Handler_Routine_1

Power-Up Fault Handler Routine

= Controller LAS_ 107
Contraller Tags
- Controller Fault Handler
== Power-I_lp Handler
= PowerllJp_FProgram_1
A Program Tags
— — En Fowerlp_Frogram_1
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HANDLING FAULTSs

Creating a Data Type to Store Fault Information.

locreate a new data type: Data Type: FAULTRECORD

Name FAULTRECORD
E-| Controller Your_Project o - :
Description | Stores the MajorFaultRecord attribute or MinorFaultRecord
[H Tasks attribute of the PROGRAM object.
[4 Motion Groups Members
Trends Name Data Type | Style Description
lime_Low OIMT Decimal | lower 32 bits of the fault timestamp value
[ DataTypes
lime_High OINT Decimal | upper 32 bits of the fault timestamp value

User-Definec
\ lype INT Decimal | fault type (program, |/0, etc)
N1

Code Decimal unigue code for the fault
Right-click and choose New Uata

Tvpe.

Info DIMT[E] Hex fault specific information

» To access system information, use GSV/(Get System Value) and SSV(Set System
Value) Instruction.
» For status information about a program, access the program Objects.

» For fault information, access these attribute of the program Object
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HANDLING FAULTs
Getting the Fault Type and Code.

G5Y
et System Value
Class name PROGRAM
Instance name THIS
Attrbute Mame MAJORFAULTRECORD

Dest major_tault_record Time_Low
&

PETF

1. The GSV instruction accesses the EI.iJDRF.’a[.'] TRECORD attribute

of this program. This attribute stores information about the fault.
2. The GSV instruction stores the fault information in the

major_fault_record tag (of type FAULTRECORD). When you enter a

tag that is based on a structure, enter the first member of the tag.
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Bjud L

Source B

HANDLING FAULTSs
Checking for a Specific Fault.

Source A wajn4_fau;t_recnrd.Type

fault type

Bjud L

Source A mfjor fault record.Code

2,

(=

Dest major fault record.Type

(=

1. The first EQU instruction checks for a specific type of fault, such as

program, [/O. In Source B, enter the value for the type of fault that you

want to clear.

2. The second EQU instruction checks for a specific fault code. In

Source B, enter the value for the code that you want to clear.

3. The first CLR instruction sets to zero the value of the fault type in the

major_fault_record tag.

4. The second CLR instruction sets to zero the value of the fault code in

the major_fault_record tag.

HCMUTE 11_2014
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Source B fault code
L MOV MOV
Move Move
Source 0 Source

Dest major fault record
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HANDLING FAULTs
Clearing the Fault.

S5V
Set Systern Value
Clazz name FROGRAM
Instance name THIS

Attribute Mame MAJORFAULTRECORD
Source major_fault_record Time_Low
&

42372

1. The 55V instruction writes new values to the lL-"LJDRF."L[.'].TRE[:DRD

attribute of this program.
2. The S5V instruction writes the values contained in the

major_fault_record tag, Since the Type and Code member are set to
zero, the fault clears and the controller resumes execution.
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HANDLING FAULTSs

Example: Checking and clearing the fault when CPU powered in run mode:
Type =1, Code = 1.

Creating a Data type to store fault information of program

Use GSV instruction to read MAJORFAULTRECORD attribute of the program
Checking for a specific fault Type and Code then clearing the fault

Use SSV instruction to write new value to MAJORFAULTRECORD attribute of

the program.
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HANDLING FAULTSs

»Creating a Data Type to store fault information of program

[13 File Edit Wview Search Logic Communications Tools Window Help

a(=H & b|B|e oo | Rl = vEl @2
Difline N. ™ RUN e Path: | AB_VBP-141* | &
Mo Forces | 3R IESET qP
No Edits 2| =40 Kl | | | | | | | | | 2l

4
Bl K % % R ) x

-5 Controller MAJOR_MIMOR. -
¥ Controller Tags
—-45] Controller Fault Handler
= 'a faulthandle
E‘ Program Tags
Eﬂ MainRoutine
£ Power-Up Handler
—|--E5] Tasks
-5 MainTask
= ﬂ MainProgram
E‘ Program Tags
main MMembers: Data Type Size: 44 bute(s]
fault_routine
3 Unscheduled Programs / Phases M arme Data Type Style Dezcription
5] Motion Groups Tirme_low DIMT Decimal

(3 Ungrouped Axes Time_high DINT Decimal
2 Add-On Instructions TYPE T Decimal

| 25 Data Ty !
? ‘% EII_ISEF-.I?)SEﬁneu:l CODE INT Decimal
infar DIMTIAE] Decimal

+ Eﬁ, Strings
Cg add-on-Defined
+ Eﬂ, Predefined | | Ok | Cancel

C@ Module-Defined

= - '

M ame: |F£'«LILTFIEI:IIIHD

D escription:

3

g
=
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-5 Controller MAJOR_MINOR
Controller Tags

=& Controller Fault Handler
- ﬂ faulthandle
E‘ Program Tags
Eﬂ MainR outine
(3 Power-Up Handler
-5 Tasks
)£ MainTask
- 'ﬂ MainProgram

Program Tags
Eﬁ miain
fault_routine
(3 Unscheduled Programs | Phases
--£5] Mation Groups

HCMUTE 11_2014
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HANDLING FAULTSs

»Creating a tag to store MAJORFAUTRECORD of the program

Scope: | §OMAJOR_MINOR | Show.. | Showal

Hame il |ﬁ5«|ias For Base Tag Data Type Style
—|-Major_Fault_recard FalLTRECORD
+ -t ajor_fault_record. Time_low DIMT Decimnal
+ M ajor_fault_record. Time_high DIMT Decimal
+ b ajor_fault_record. TFE IMT Decimal
+Major_fault_record CODE INT Decimal
+tajor_fault_record.infor DIMTIE] Decimal
&
|+ |\ Manitor Tags A Edit Tags / 4
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following

4 Controller MAJOR,_MIMOR.
A Controller Tags
125 Controller Fault Handler
- @ faulthandle
E‘ Program Tags
Eﬂ Fault_routine
3 power-Up Handler
4 Tasks
: Eg MairTask
(23 Unscheduled Programs /P
5 Motion Groups
3 Ungrouped Axes
1 Add-On Instructions
% Data Types
: ﬁ, User-Defined
FAULTRECORD
- Eﬁ, Strings
Eﬁ, Add-On-Defined
: Eﬁ, Predefined
Eﬁ, Meodule-Defined
1 Trends
A 10 Configuration
- 1756 Backplane, 17568-A1C
B0 [1] Emulstor MAJOR_

2]

Ladder Diagram (...
ription
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HANDLING FAULTSs

»Creating a routine in Controller Fault Handler and write a program as

Ty

Get System Value

Clazs Mame program
Inztance Mame this
Attripute Mams MAJORFAULTRECORD

-

Dest Major_fault_record. Time_low
0 &
£QL £QL CLR:
Equal Equal Clear —
Spurce A Major_fault_record TY'PE Source A Majer_fault_record. CODE De=t Major_faul_record TY'PE
(1 & 0 # [ &
Source B 1 Source B 1
L CLR:
— Clear
De=t Major_faul_record. CODE
0 &
SEW
et Svetem Value
Clazs Mame program
Instance Name this
Attricute Name malORFAULTRECORD
Source Major_fault_record. Time_low
0 &
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HANDLING FAULT

EX2: Handling faults for the CPU

' Condition

Fault Type

The execution of an instruction faults

Create a Fault Routine for a Program

Communication with an |/0 module fails

Create a Routine for the Controller Fault Handler

' Watchdog time for a task expires

While a project is downloading to the
controller, the keyswitch is placed in RUN

| M| W] »

The controller powers up in run/remote run
mode

Create a Routine for the Power-Up Handler

HCMUTE 11_2014
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RSLOGIX 5000 CONTROLLER TASKS
A RSLogix 5000 Controller supports three type of tasks

Program

Tags

Continuous
Controller
Program

Tags Periodic Br
Task :
Tags

- -
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RSLOGIX 5000 CONTROLLER TASKS

A RSLogix 5000 Controller supports three type of tasks
» Continuous Tasks
»Periodic Task
»Event Task
Characteristic of Tasks
» The controller executes only one Task at one time
» A Task can interrupt a different task that is executing and take
control if it has high priority

»In any given Task, only one program executes at one time.
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RSLOGIX 5000 CONTROLLER TASKS

Function of Tasks

Ifyou want to execute a section of your
logic

Then use thistype of
task

Description

All of the time

Continuous Task

The continuous task runs in the background, Any CPU time not allocated to other operations (such as

motion, communication, and periodic or event tasks) isused to execute the programs within the

continuous task.

« The continuous task runsall the time. When the continuous task completes a full scan, it restarts
immediately.

« Aproject does not require a continuous task. If used, there can be only one continuous task.

« Ataconstantperiod (example, every 100 | Periodic Task A periodic task performs a function at a specific period. Whenever the time for the periodic sk
ms) expires, the periodic task;
+ Multiple times within the scan of your « interrupts any lower priority tasks.
other logic «  giecutesone time,
+ [eturns control to where the previous task left off,
You can configure the time period from 0.1 ms. .. 2000 s. The defaultis 10 ms,
Immediately when an event occurs Event Task Anevent task performs a function only when a specific event (trigger) occurs, Whenever the trigger

for the event task occurs, the event task;

« interrupts any lower priority tasks.

«  executesone time,

+ eturns control to where the previous task left off,

The trigger can be a;

- change of a digital input.
« new sample of analog data.
« (ertainmotion operations.
« (onsumed tag.

« EVENTinstruction,

Important: Some LogixS000 controllers do not support all triggers.
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RSLOGIX 5000 CONTROLLER TASKSt

This example depicts execution of a project with three tasks

Task Friority Period Eecution time Duration
Motion planner H' A Bms [course update rate) 1ms 1ms
Event task 1 1 W& 1ms 1...2ms
Periodic task 1 2 12 ms 2ms 2..4ms
|40 task—nfa to ControlLogix and SoftLagix 7 5ms [fastast RFI| 1ms 1...5ms
antrollers, 5eepage 11.
System gverivead WA Time slice = 20% 1ms 1...0ms
fantinuous task N'a N'a A0ms 48 ms
Leqend:; - Task ewecutes. Task interruptad [suspended].
ot 0 0 ] 0 B 0
Planner

Event Task 1 . .
n n n |
Task 1

Gl NN RERE REER REEN | il n BN BRRE
Sy il i | a i

Jvarhead
ereesss || L | § | HEN NEE | BN | n
lask 5 10 15 20 P 30 35 40 45 50
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RSLOGIX 5000 CONTROLLER TASKS

Examples for using Tasks

Fill a tank toits maximum level and then open a drainvalve. Continuous task
Collect and process system parameters and send them toa display. Continuous task
(omplete step 3 ina control sequence—reposition the bin diverter. Continuous task

Your system must check the position of a field arm each 0.1 sandcalculate the average rate of change inits position. Thisis used to | Periodic task
determine braking pressure.

Read the thickness of a paper roll every 20 ms, Periodic task

A packaging line glues boxes dosed. When a box arrives at the gluing position, the controller must immediately execute the gluing | Event task
routine.

Ina high-speed assembly operation, an optical sensor detects a @rtain type of reject, When the sensor detects a reject, the machine | Event task
mustimmediately divert the reject.

Inan engine test stand, you want to capture and archive each analog data immediately after each sample of data. Event task

Immediately after receiving new production data, load the data into the station. Eventtask

Ina line that packages candy bars, you have to make sure that the perforation occurs inthe correct location oneach bar, Eachtime | Event task
the registration sensor detects the reqgistration mark, check theaccuracy of an axis and perform any required adjustment.

A gluing station must adjust the amount of glue it applies to @mpensate for changes in the speed of the axis, After the motion Event task
planner executes, check the command speed of the axis and vary the amount of glue, if needed.

Ina production line, if any of the programs detect anunsafe condition the entire line must shut down. The shutdown procedure is the | Event task
ame regardless of the unsafe condition.
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RSLOGIX 5000 CONTROLLER TASKS

Priority Periodic and Event Tasks: The priority of each task tells the controller

what to do

Ifyou want Then Notes

This task tointerrupt another task Assign a priority number that isless than (higher priority) |  «Ahigher priority task interruptsall lower priority tasks,
the priority number of the other task. A higher priority task caninterrupt a lower priority task

, , —— , . multiple times,

Another task tointerrupt this task Assign a priority number that is greater than lower
priority) the priority number of the other task,

This task ta share controller time with another task Assign the same priority number to both tasks, The controller switchesback and forth between each task

and executeseach one for 1ms,
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PROGRAM FOR PERIODIC TASKS

Creating a Periodic Task, Putting an appropriate name, selecting Task Type,

Periodic and Priority, creating a program and writing a logic program

» Creating a Periodic Task, enter an appropriate name

File Edit View Search Logic Communications

al=a 2 sleel o 3

Offline . 7 RUM

M ame: Fernodic_Task 1000ms oK |
Mo Forces b_ :: Ok
Mo Edits 2; - ﬁET DizsEtoliaT ‘ Cancel
Help

Type: | Periodic ﬂ

Penad: 10,000 ms

Fricrity: 10 El: [Lowser Mumber Yieldz Higher Priority]

-5 Controller Rslogix500_Emulato
A Controller Tags
(23 Contraller Fault Handler
3 Power-Up Handler

—-£5 ;
- ||f@ New Task... | Watchdog 00000 ms
+-0
3 | Dizable &utomatic Output Processing To Reduce Task Overhead
=5 Mot [ Inhibit Task
(& |
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PROGRAM FOR PERIODIC TASKS

»Selecting Task Type, Periodic and Priority

New Task

M ame: Periodic_Task_1000ms [
Description; Cancel .
—_— New Task @ ‘
— ek Marme: |F'EfiEIE|iC_TE|Sk_1 000 ok,

Type: | Periodic ﬂ

Drescription:
Feriod: Evert _ Cancel
Friarity: |1EI EI: [Lower Mumber Yiglds Higher Prionity) Help

Type: Periodi -
Watchdog (500000 ms Petodc =l

Period; 1000 ma
| Dizable Automatic Output Processing To Reduce Task Overhead

Fricrity; 10 3: [Lowwer Mumber Yiglds Higher Priority]
| Inhibit Task

YWatchdog; RO0.000 ms

| Disable Autamatic Jutput Processing To Reduce Task Overhead
| Inkibit T ask
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PROGRAM FOR PERIODIC TASKS

»Creating a new Program with appropriate name and a new routine

E1-E5 Tasks
El@ MairTask
Cﬂ; MainProgram .
@ Periodic_Task_1000ms E"E" Tasks
B3 Unschet p— EI% MainTask
ERp ey New Program 2.9 -5 MainProgram
.23 Ungrol =48 Periodic_Task_1000ms

..... (7 add-om Irdl  Mame: IP‘ru:ugram1 ] I EIEE Pﬂlain_muﬁne

=€) Data Type @A Program|[BE Mew Routine...

% User D Dezcription; Cancel | - 3 Unscheduled Pro o o

- L string EI'E] Motion Groups d C LTl
.C Add-0 Help | “--[E3 Ungrouped Axes Copy Ctrl+C
% Predef] Schedulein | Periodic_Task_1000ms ~| Dg ijﬁ:;;:“mns B raste Cirl+)
Ll Madulg il e y
..... EF Trends [ Inkibit Program % User-Defined L=== =
. [+ Strings
=& 1/0 Config (4 add-onDefned Ve
== 1756 n-Define
Eﬁ, Predefined Cross Reference Ctrl+E
’ — Eﬁ, Module-Defined
New Routine X = (3 Trends Browse Logic... Cirl+L
EI'E] 1/0 Configuration
N ame: |M&IN E-@ 1756 Backplane, Accept Pending Program Edits
- [1] Emulator Cancel Pending Program Edits
D ezcription; Cancel |
Type: Ladder Diagram j Help |
In Program -
or Phase: IIzaJ Program J

[~ Open Routine
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-39 Periodic_Task_1000ms

- g CHl [T}

B
(3 Unsche

£5] Motion Gro
| Ungron
3 Add-On Ind
&5 Data Type:
Eﬂ, UserDy
+ Eﬂ, Strings
Ly add-o
+- g Predef
Ly Module

(3 Trends
£5 1/0 Configr
- 1755 B

fa [1]

:Cription

tus g
n Routine I
it Routine

PROGRAM FOR PERIODIC TASKS

» Select Main Routine for writing logic program

Mew Routine...

Copy

Verify

Cross Reference

Browse Logic. ..

Ctrl+C ¥ Program Properties - Program1

General  Corfiguration l Maritor |

Assigned Routines:

Main: |:ru:une: -

Cui+E <nones
- _
Ctrl+L

[ Inhibit Program

-5 Tasks
-8 MainTask
+ f—_} MainProgram
- % Periodic_Task_1000ms

Program Tags

] | Cancel Help |

werties for seled

Properties

Alt+Enter

B2 mam
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PROGRAM FOR PERIODIC TASKS

» Selecting Main Routine for writing a Program

=5 Controller Rslogix500_Emu
8 Contraller Tags
[E3 Controller Fault Handle
(3 Power-Up Handler

—|-=5] Tasks
= %E;J""TE'_Sk - & Controler Relogix500_Emu | | ‘ ‘ ‘
% _.rTlIE."nPI Dg:: =m & Controller Tags
< gm .||:_Tl'as _1000ms (3 controller Fault Handle ADD
= P':";" aml (3 powerUp Handler l ~aa _
A Program Taos £ Tasks Source & Increase
< 0d
- % MainTask i
) Source B 1
+ Eﬂ; MainProgram
-8 Periadic_Task_i000ms Dest  Increase
= i
By mam

(3 Unscheduled Programs
L |

Add Instruction will executed one every 1000ms
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MANAGE EVENT TASKS

Choosing the Trigger for an Event Task

Totriggeran event task when Use this trigger With these considerations
Digital input turns On or Off ModuleInput DataState |« Onlyoneinput module can trigger aspecific event task.
(hange « Theinput module triggers the eventtask based on the change of state (C0S) configuration for the

module. The (OS configuration defines which pointsprompt the module to produce dataif they
turn On or Off. This production of data (dueto (OS) triggers the event task.

« Typically, enable COS for only one point on the module. If you enable COS for multiple points, a
task overlap of the event task may occur.

Analog module samples data Modulelnput DataState |« (nlyoneinput module can trigger a specific event task.
(hange « Theanalog module triggers the event task after each real time sample (RTS) of the channels.
« All thechannels of the module use the sameRTS,

(ontroller gets new datavia aconsumedtag | Consumed Tag + Only oneconsumed can trigger aspecific event task,

« Typically, use an 0T instruction in the producing @ntroller to signal the production of new data,
The I0T instruction sets an event trigger in the producing tag. This trigger passes to the
onsumed tag and triggers the event task,

« When aconsumed tag triggers an event task, the event task waits for all the data to arrive before

the event task executes,
Specific condition or conditions occur within | EVENT instruction Multiple EVENT instructions can trigger the same task, Thislets you execute a task from different
thelogicof a program programs.
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MANAGE EVENT TASKS

Module Input Data State Change Trigger

General Cunﬁguralinnl Program Schedule | Moritor |

Let an event trigger this task, — = Type: Event j
Let data from an input module trigger the task, ——pm Trigger: Module Input Data State Change j
Let thisinput tag trigger the task, — e Tag: ILI:M:-EII:-'l:I ﬂ

[ Execute Task If No Event Occurs Within |1EIIIIIZ.II|IZIEI ms
Pricrity: |1 3: [Lower Number Yields Higher Priority)
Watchdog: |5EIIJ.UEID ms

When the task is done, do not update digital outputs in the local s &

chassis. g [v Disable Automatic Qutput Processing To Reduce Task Overhead

Event Task is trigged whenever data from input change
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MANAGE EVENT TASKS

Choosing Trigger for Module Input State

If you want this Then configure the input module like this (Peint 0 is an example)
Point 0 || || B Module Properties: Local: 1 {1756-IB32/B
Event task !_r ! Gl:nl:ral] Eﬂnnl:l:ti:nl Madule Infa Eunfg]dm]
I I Ensble Change of State | &
Poini Off = Oy =
i on I Off
Changeof State —— e o | 4 -
Mo Change of State for 1 r r
Remaining Paints — gue 2 r [

Pointd | | M Module Properties: Local:1 {1756-1B32/B

I : - —— -
: Conbgueabon |
W T w General | Connection | Module Info { Configurabon |

Ereskle Change of State| &
Poird o1 -= on -=
r n r ot
C — m
Changeof State = . ]
Mo Change of State for 1 r r
Remaining Paints —— == 2 r r

1 ]
Event task !_[ !_[
I I Enable Change of State | -
Point Ot == On ==
I on r Oft

Changeof State —— g o | r =

Mo Change of State for 1 r r

Remaining Foints —— e 2 [ B

Eventdaskds trigged whenever datfpom INpUEERAPAESNgtv@hcmute.edu.vn_Phone 0908248231



PROGRAM FOR EVENT TASKS

Creating an Event Task, enter an appropriate name, Selecting Task Type, event

And Priority, creating a Program and writing a logic program

» Creating an Event Task, enter an appropriate name, Type of Task , Trigger and

Priority

Mame: ]4 | iR m
Description: Cancel Hare |Event_Task " |
Help D ezcription: Cancel

Tepe: | Periodic ﬂ
Period: W ms Type: Help
Friority: m [Lowwer Murnber *ields Higher Priority]
Watchdog IW . Trigger: |EVENT Instruction Oy j

Tag: J
[ Disable Automatic Output Processing To Reduce Task Overhead
™ Inhibit Task [ Execute Task If Mo Event Occurs ‘Within g

Pricrity: m [Loweer Mumber Yields Higher Priarity]

i atchdog: IW ms

[v Dizable Automatic Output Processing To Reduce Task Overhead

[ Inhibit T azk,
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PROGRAM FOR EVENT TASKS

» Creating a new Program with appropriate name and a new routine

iy b || |
.63 ma |f:a, Mew Program... |
+ I:a IH Mew Equipment Phase. .. 1425 Tasks
= Pe 4@ Event_Task
o528 % cut Crl4x SR }PROGRAM_FVENTTASK
Copy Cirlac K_‘ Pru:ugramTau;EE Mew Routine. ..
-8 MainTask
EF Un = +- 2§ MainProgram
=25 Motion Delete Del {38 Periodic_Task_1000r Copy cirlac
3 Un {28 Program1
Ea add-o Cross Reference Cirl4E E‘ Program Tag
-5 Data T ] | - B mam
I:ﬁ Us Properties Alt+Enter IUnscheduled Progral
B -5 Motion Groups Verify
) (3 Ungrouped Axes Cross Reference Ctrl+E
New Routine g Add-On Instructions
Dezcription: Cemes]
Tope: Ladder Diagramm j Help
Ir Proaramm
M ECarEm 8 PROGRAM_EVENTTASK |
| Open Routine
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PROGRAM FOR EVENT TASKS

» Selecting Main Routine in Event Task to write logic program

[£3 contraller Fault Handler
3 Power-Up Handler
-5 Tasks
- ﬁ Event_Task
- ﬂ PROGRAM_EVEMNTTASK
E‘ Program Tags
Proccess_Event_routir
- % MairTask
+ Eﬂ; MainProgram
- % Perindic_Task_1000ms
- ﬂ Program1
E‘ Program Tags
B mam
23 Unscheduled Programs | Phase
-5 Motion Groups
£3 Ungrouped Axes
3 Add-On Instructions
-85 Elata Types

HCMUTE 11_2014

i Program Properties - PROGRAM_EVENTT...

General  Configuration l Manitor |

Assigned Routines:

Main: |:nu:une >

rone
[Z] Proccess_Ewvent_routine

Fault:

[ Inhibit Program

] | Cancel

Help

638
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-5 Tasks

- ﬁ Event_Task
- Ea PROGRAM_EVENTTASK
58 Program Tags
Eij Proccess_Event_routine
- 58 MainTask
+ EEJ MainProgram
= % Perindic_Task_1000ms
- Ea Program1
E‘ Program Tags

Bz mam

(3 Unscheduled Programs | Phases

——




PROGRAM FOR EVENT TASKS

» Selecting Main Routine in Event Task to write a Program

—] Controller Rslogixs00_Emulator ” | | | | |
¥ Controller Tags

(3 Contraller Fault Handler =00
3 Power-Up Handler o &
=7 Tasks Source & Store_trigger
|- @ Event_Task couree B E #
428 PROGRAM_EVENTTASK SoUrce
E‘ Program 1ags Dest Store_trigger
Eij Proccess_Event_routine 0
-8 MainTask

+- % MainProgram
438 Periodic_Task_1000ms
Program1 (End

X Program Tags

B mam

[£3 unzcheduled Programe | Phazes

Add Instruction will executed whenever Event Task is Called
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PROGRAM FOR EVENT TASKS

Use Trigger Event Instruction to call Event_Task

£5] Contraller Rslogix500_Emulator A | | | | |

X Controller Tags

(3 Controller Fault Handler E EWVENT
(3 Power-Up Handler 0 E Trigger Event Tazk —
2] Tasks Tazk Ewvent_Tazk
- ﬁ Event_Task
= ‘% PROGRAM_EVEMTTASK
X Program Tags

(End

Eﬂ Proccess_Event_routine
|- £ MainTask
= Cﬂ; MainPraogram
i3 Program Tags

Eﬂ MainRoutine
- % Perindic_Task_1000ms
= % Program1
X Program Tags

i mam

Trigger Task Instruction is placed in another Task.
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