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RockWell Software & Allen Bradley

Rockweell @ Aanen-Bradiley
Aufomation

Allen — Bradley Hardware:

*Programmable Controller
*HMI (Human Machine
Interface)

/O ....v...V...

Ta..(n'u I e L L Y B |
"

Rockwell Software:

*RSLogix 500 S
*RSLogix 5000 = W TEErET
*RSLink...v..v.. o e S
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Allen Bradley Hardware

FlexLogix 1/O and FlexLogix
m

controllogix compactlogix
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Allen Bradley Hardware

= ControlLogix System.

= CompactLogix System

* FlexLogix System.
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Allen — Bradley Hardware

PV terminal PV plus terminal

’ Wedely e e

110
11O - HMI
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COMPACTLOGIX OVERVIEW

CompactLogix is designed to provide a Logic Solution for machine-level
control applications with 1/O modules, motion and network
requirements.

1763 |/0 Madules
onnected to the

CompactLogix Cantraller

CompactLogix Contraller

HCMUTE 11_2014 6 phuongtv@hcmute.edu.vn_0908248231



COMPACTLOGIX OVERVIEW

Complex CompactLogix System

Computers or Other

Controllers
: TANUAN -
theey/P Nerkia (——= | 1 Uik
1768-ENRT Communication Networis Seril For
hodule
1768 backplane containg the 1768 gt g 1755 22 |/
controller and as many as two g- ggf
1768 modules. f.ff,l Maximum 3 1/0 Banks for a Total
00 of161/0 Modules
SERCOS Notion via TEBMISE. (| SERCOS Distibued | A peyiaNet Network va
Adapter Module rves /l 1762.80N Scanner Modul
AV
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COMPACTLOGIX OVERVIEW
Some CompactLoaix Controllers
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HCMUTE 11_2014 8 phuongtv@hcmute.edu.vn_0908248231



COMPACTLOGIX OVERVIEW
CompactLogix Network Systems

Panalbew
Plus 1763-L31

1769-ADN  phoseale e AmorBlock Wotor Startor PanelView
Sensors o Small  DSA Module
Stack Light Drive
Panal\iewy
1768-L35E 1760-HSC Plus —re
Encoder
rCod t POINT MO Eg Iﬁ
E;nadn: Ewi.;: ” E
L L L ]
EtharNatIP
! - \ 1769-L35C

Powarflox PowarHex 700z



CONTROLLOGIX OVERVIEW
ControlLogix Network Systems

Data Collection
and 5 upe rvisory
M anufacturing
System

Proig ramrming
Terminal

| Plant Ethernet Network

ControlLogis
Syatam

DH+ Metwork ControlMet Metwork

SLC 3
P Cizrirollar
. PLC-5C Panel View 1400e PLC-5C
PLC-5 PC w/ RSView Cartroll er Cartroll er
G roller
Remoie I'D Metwork DevicaMet Metwork

#'!'E@IE

= H I+

|2 Micri-

= Adapia- Logix :

- Bulletin  SMP-3  gean  Comroller 3878

el o 5 Solid  Rar 8000
Cortroll er 160 smar ar Code oy
o Smme Feader electric

&r-

comrelle lcad Senzor

SOEZE-ML
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PLC OVERVIEW

|
: Serial :
Port
' <> <> o :
| |
| Fhis i
Il (HSC |
: Position b4 :
Loadcell Controlnet
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: Etc...) > Devicenet ]
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- - | |
Periperal Devices - etc - Periperal Devices
| |
| |
| |
i 1 Actuators
. . ] | Codl=
Digiatl Sensors 1 | Digital Digital | | De Motor
NPN QOutput 1| Input - Cutput Il Power Ac Motor
PNP Output —Z'I; Modules  [==» = Afodules Interface Invertsr
Relay Output 1 | Uit Servo Motor
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Switchs : : B -
| |
| |
] [ s ]
Analoe Sensor S D . | sp Actuators
FPrezzurs = 500mV 1 il =300mV Flowr valves
Temperaturs =1V 1 Analog Amnalog 1| =1V Inverters
Flow +2 5V ] Input Cutput I £2.5V Drivers
Spesd ) 0 to 5V Modules Modules 0 to SV Efc..
E value 1 te 5V * & ’. “’ l to 3V
Viscosity =5V : : =5V
etc. =10V 1 | =10%
0 -20mA i | 4-20ma
i il 0-20mA
S
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COMPACTLLOGIX MODULES
1769-1Q32 Sinking/Sourcing 24V DC Input

- < On state:
=55 ==& =Minvoltage: 10V, | = 2mA
== sig?/' =Max voltage: 30V, I=10mA

- f OFF state

- =Max voltage 5V.

| // =Max current: 1,5mA.

4 Time to change from ON and OFF state is
8ms.
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COMPACTLLOGIX MODULES
1769-1Q32 Sinking/Sourcing 24V DC Input

Ve
IN 3
0yF == 5% <" | IO
OC COM W l{* Kl
> —s """ q
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+DC (Sinking)

- DC (Sourcing)
NO |2t ?
—o,0o— N1 -
oo N3 71 4vse
N4 [
o, o—{ N5 =
—ago— N7 ps B .
M 1 e
- DC (Sinking)
+ DC (Sinking) + DC (Sourcing)
- DC (Sourcing)
—
oy | N9
N8 |—+"»—
24Vde | . N1 —
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\ 4 B2 ol
S {J
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COMPACTLLOGIX MODULES
1769-1A16 Module Input Wiring

L1

Simplified Schematic i
INO | __~—*
! "_u‘?_“:-_?__ IN1 ’
IN-0 +5: N2 — -~
O y v |IN3 '
! % @5 H ~ N [t
CO ot ' - NG |— __
GND - i 100120Vac 4—oa e— N7
) T INB  |— _r—t
_ u—o,;:_;‘_%a-— IN9 -
Backplane ) N0 =
Interface "—DJ‘D— IN11 -
IN 12 —‘leP—'
5 ——  |N13 -
| IN14 [ "
—so— IN15 -
Y ac | ___ Commonsare
L2 ] COM connected
_________________ internally.
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CONTROLLOGIX MODULE
ControlLogix DC (10..30V) diagnostic Input Module

Simplified Schamatic
17518160
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CONTROLLOGIX MODULE
ControlLogix AC ( 74..132V) Input Module

1756-1A16
Simplified Schematic . L ':@} t @ . :_ﬂ_l_a_
IN-0 ) o +5:r Daisy IN-3 @ t@ IN-2
AR = | v e |
— - o\l _"'Ii T _ET s N-7 @ t@ IN-5
GntrolLogi  Display =L2': @ E@ L2-:=
=5 5 mi
IN-11 @ t@ IN-10
Group | IN-13 :@B t@ IN-12 Group 1
IN-15 @ t@ IN-14
= || -
L2 L1

D
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COMPACTLOGIX MODULES

Input Digital Module Connection
Ex1: Connecting PNP sensors to Input DC,AC module

eBR(P)100-DDT-P / BR(P)200-DDTN-P / BR(P)400-DDT-P
eBR20M-TDTD2-P / BR20M-TDTL2-P (Receiver)

PNP open collector output

Photoelectric sensor circuit Connection
| (Brown) +V
'i" G : _‘. .................... =
Ower current ) oV :
B 1arti F 3 i
o g Max.200mA
& : -
= E — 12—-24VDC :
- b o, hBlack) Output - :
T et :
= - (L—ON) ;
. (Blue) OV Ekl: |
{;'1 ...................... :
10k & i (White) Control
A f;
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COMPACTLOGIX MODULES

Input Digital Module Connection
Ex1: Connecting PNP sensor to Input DC,AC module
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COMPACTLOGIX MODULES

Input Digital Module Connection
Ex2: Connecting NPN sensors to Input DC,AC module

¢BR(P)100-DDT / BR(P)200-DDTN / BR(P)400-DDT
¢BR20M-TDTD2 / BR20M-TDTL2 (Receiver)

MPM open collector output

FPhotoelectric sensor circuit Connaction

| (Brown) +V

H _i":'-lr T .* .................... .:
: (D—OMN) |
Load i
: (Black]
i Output

» Q Hiev +

4 J T 12-24v0C |
Max 200mA  — |

Cver current
| orotection

(Blue) OV

Main circuoit
o
&
.
o
.y
Fo
P
: =

(White) Control
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COMPACTLOGIX MODULES

Input Digital Module Connection
Ex2: Connecting NPN sensors to Input DC,AC module
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COMPACTLLOGIX MODULES
1769-0OB32 Current Sourcing 24V DC Output

HCMUTE 11_2014

1769-OB32

‘ ~ =Min Voltage: 20,4V DC, | = 1ImA
- | = Max Voltage: 26,4V DC, | = 1A

=32 digital Outputs
1769-OB32T(Terminated Ouput Module)
=Min Voltage: 10,2V DC, | = 1mA

= Max Voltage: 26,4V DC, | = 0,5A

S o
(o) =32 digital Outputs

21 phuongtv@hcmute.edu.vn_0908248231



COMPACTLLOGIX MODULES
1769-OB32 Current Sourcing 24V DC Output

Logic Side User Side AVDC 1 +DC
—(CR— OUTO }

fm—m———— - - | = pop ouT 1 —{cR

—\CR— =
LA\ —| our4 ouT3

CR— OUT6 .
I @ |
—(CR— oUT8 g1 =, | 24vDC

VCCe

| |

| |

| | -
| | )
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| |

e

| ﬁﬂ[tvaw i e

| |

| |

| |

| |

- oUT 1 M
OUT 11— CR—

—" ouT12 —

oUT 13
-\, —{ OUT 14
S| OUT 15

COM1

]

it
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COMPACTLLOGIX MODULES
1769-OB32 Current Sourcing 24V DC Output

HCMUTE 11_2014
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+5V +5V

F

Output Verify/No Load

(ontrolLog
Backplane
Interface

Current

4A

CONTROLLOGIX MODULES
ControlLogix DC diagnostic Output Module

Display

Simplified schematic + D0
Shart Circuit %
Detect
l[]ptnisnlatinn —7 +5::r
ik
ouT

Surge

Surge Current Chart

(ontinuous @ 60 °C {140 °F)

D
§HTN

Continuous @ 30 *C (86 °F)

Time

HCMUTE 11_2014

10 ms

24

[8

roup 1

Daisy Chain to Othar RTEs 1756-0B16D

= oo | e O
+DC0 [ED DUT-1
+DC0) =) OUT-2
+0C40 =) OUT-3 4, +
+DC-0 &) |e OUT-4 I
e | (T8 DUTS S
+DC0 [=)] OUTE
L T =) OUT-7 ’L +
[ .Dcq DUTE |
+DC-1 &) |20 DUT-2 1, s
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+DC-1 &) DUT-12 ?\, +
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+0C-1 =EE: OUT-14
GND-1 =E: DUT-15 /\( Y
——— oot | [ Mot Used
MotUsed | | 1ED) Not Used
|
Caisy Chain |
to Other RTs
.
+ | | - ococow
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CONTROLLOGIX MODULES
ControlLogix AC diagnostic Output Module

Simplified Schematic 1756-0AD

_ Diagnostic Contral Block with Opto -
(ontrolLogix and Transformer lsolation 11 Not Usad

Backplane M o - tl@ !@ 1240
Inten‘atr *l;m” — ! N 14 g@ @ 0UT-0 _J*'_.
= el ouT | iR (iR |
N Load | .
ﬁ\—‘ /E]—i 119 q@ @ T2 /1(
Display Loss of Field Power 114 'ﬁ@ @ T
Surge Current Chart Foe H -ﬁ_@ @ T L '
o i 1-1 H@ @ 0TS
Surge @ 30°C(86°F) i
BA 11 —H@ =5 | ours ’L
= s Surge @ 60°C {140 °F) Group | N ﬁ@ v@ - Broug |
5 (ontinuous @30 °C (86 °F) o |
L | [ Gantinuaus @ 60 °C (140°F) " HD [HED)| | = =
S00mA T '

D
/

1 t L2
0 43 ms
Time Oaisy Chain to —~
(thar RTRs
n
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INPUT OUTPUT PLC CONNECTING

PLC Output Connection
Ex3: Connecting DC motor(ON_OF) to PLC output Module

BK1 2,1KW 12V DC motor

Item information Catalogues

Part no. C701-K114306

Name BK1 2,1KW 12V DC motor
Packagesize 1

Weight 96 kg

Barcode 5704324166382

Current type dc

Power kW 21

Type BK1

Voltage V 12

HCMUTE 11_2014
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INPUT OUTPUT PLC CONNECTING

Connecting Actuators to output digital module
Ex4: Connecting DC motor(PWM mode) to PLC output

module

BK1 2,1KW 12V DC motor

PO ———
R

Part no. C701-K114306

Name BK1 2,1KW 12V DC motor
Packagesize 1

Weight 9.6 kg

Barcode 5704324166382

Current type dc

Power kW 21

Type BK1

Voltage V 12

HCMUTE 11_2014
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INPUT OUTPUT PLC CONNECTING

Connecting AC Motor to PLC output module
Ex5: Connecting a three phase motor to Output digital module

3_Mot
[EC56 Nr ED5103053 12.022
IMB3  IP54  RotKL16 |.CLF
| 50Hz | [230400v] 60Hz 44OV
O 0.61035A 0A O
Cos 9081
65% 2800 / min | 3310 /min
SF.=1.15
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INPUT OUTPUT PLC CONNECTING
Inverter Block Diagram_M420

/3 AC 200V - 240V (RSD)
JAC 380V - 480V

- iC

% ek Optional » Operator Panel 1 L -:iU,LZJ
T 14,1203
D= -BAEAE
247KQ ADC1+ (i
: AD | - 0000
- ADC1- 0000 B
DC2+ _
°1E ] AD I'\\
l —Oo+ OC
: o= Link

External 24 V

— By ..ol C — [
_/’ﬁl‘;lg_o _/#_.....o_w_
¢ ] S P
P e _
[ one, | o DNE | O U Y
=)
[
_,fﬂﬂé_gﬁ _f-'"'_.__.o_ﬁ DINS o F
1
Jﬂ@@.aP |~ - DINE
- ) N Output +24 V
—l L L o max. 100 mA
T_ 24V or B (isolated)
NEN Output 0 V
S T e O M. 100 MA PE
28 28

Connecting Inverter to PLC??7? \Q
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INPUT OUTPUT PLC CONNECTING
Inverter Block Diagram_FC50

UsT1L K

nput power WATZ2 (@ —E

wTE (S

Digital Input
] = R1 pUlti-FunC tion
Forward runssiop contact outpu
Reverse run/siop DC EEI Ammax
= 1 Al Ao AITas
xtern i RC 1 :
External fauls Default: fau

Fault resel

mAulti-step comma nd : MrAulti-funciicn
ﬁﬁﬁﬁﬁ it contact cutput 2
Jogqging DC 30 Armas
AC 250 Amas
RC"‘ [Defau nruanning
Ground
Power for speed command
+12% 20mda)
S Analog Input
£ R P~
oo U LUK el
Analog Common
Analeg Input 2
(4-20mA, 0-20mA 25082
O-10W 20kE2 )
aM [0-32kHz Pulse:Option)
- Y Analog monitor output
C t' I t t P Ct)f)t) (0 -22KHz Pulse:Qption)
onnecting Inverter to PLC??"

Connection diagram (200W/400V class 3-phase)
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INPUT OUTPUT PLC CONNECTING
Replacing relay control circuits from Ex6 to Ex10

using PLC

F

Ex6 b s
B NN

I K
et ()
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INPUT OUTPUT PLC CONNECTING

L, L L
M -
M -
Sp——— '

Ex7 P
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INPUT OUTPUT PLC CONNECTING

EX8 L =< —
~u 7~ e}

o g

KRR
o \ﬁ\ —

| | < =\ -
SzI— - K4 K
R Rn
K
. 2 2

N = ->

L, Lo
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INPUT OUTPUT PLC CONNECTING
Ex9 M

RS W

R 481 Ak
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INPUT OUTPUT PLC CONNECTING

Ex10 |
A, D,

.

11
11
2
>
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COMPACTLOGIX CONTROLLER
COMPACTLOGIX L32E

e BO nhd: 750kbytes.
P e 1 port Ethernet/IP, 1 port RS-232.
. e EtherNet/IP, DeviceNet.

Vo = e Relay Ladder, FBD, Structured text,

208 L5t IS Fohreiy
Eo-u At f

...........

e Sequential function block.

.

e SO module m@ rong: 16.
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CONTROLLOGIX CONTROLLER

CONTROLLOGIX L61

HCMUTE 11_2014

e BO nhd: 2MB.

e 1 port Ethernet/IP, 1 port RS-232.
o EtherNet/IP,Controlnet, DeviceNet.
e Relay Ladder, FBD, Structured text,
Sequential function block.

e SO module ma rong: 18
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CONTROLLER ORGANIZER

Controller fault Harder

Task@

Task 1

Configuration

Program 32

Program 1

Main Rountine| | (local) Tags

Program

Rountine 5

—

Status

Controller {global) Tags

/O Data

System-share

HCMUTE 11_2014
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Controller Organizer L !

=25 Controller MODULE_MUMBER.
A Controller Tags
(3 Controller Fault Handler
(£3 Power-Up Handler
=45 Tasks
=438 CYCLE
=28 Main1
E‘ Program Tags
Eij mainprogram 1
= % MainTask
= ﬂ MainProgram
3 Program Tags
Eij MainR.outine
subroutine |
(23 Unscheduled Programs | Phases
=--E5 Maotion Groups
(£3 Ungrouped Axes
[£3 Add-On Instructions
=4 Data Types
Eﬂ, User-Defined
Eﬁ, Strings
O Add-On-Defined
Eﬂ, Predefined
Eﬁ, Module-Defined
[Z3 Trends
=3 1/0 Configuration
=i 175 Backplane, 1758-410
B0 [1] 1756161 MODULE_MNUMEER
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CONTROLLER ORGANIZER

Controller Organizer includes following elements
Controller fault handler is executed whenever the CPU is fault.
Power Up handler is executed as the CPU is powered.

Task includes three types:
= Continuous Task is executed all the time, a project has only a

continuous task
= Periodic Task performs function at a specific time, whenever the

time for periodic task expires.
= Event Task performs a function only when a specific event

occurs.
Tag Is a memory (data variable ) in controller, includes controller tag and

local tag
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TASK IN CONTROLLER

Logix Controllers Comparison

Common 1756 1768 1769
Characteristics |ControlLogix Compactlogix |Compactlogix
® 1769-L35x: & tasks
r _ * 16 tasks * 1769-L32x% 6 tasks
<ontrollar tasks: * 100 tasks « Event tasks: o 1763-L31: 4 tasks

® Continuous
* Periodic
* Event

* Eyent tasks: all event
tri ggers

* Event tazks:
consumed tag ard

EVENT instruction
friggers

consumed tag, EVENT
instruction, axis, and
motion event friggers

HCMUTE 11_2014

40

phuongtv@hcmute.edu.vn_0908248231



TAGS IN CONTROLLER

There are two types of tag: Controller tag(Global data) and Local
taa(Proaram taq)

Controller tags (global data
All programs have access 1o Tag |
data that is at the controller [—** - . S—
scope. Tag_2
Program_A Program_B
Program tags Frogram tags
_ llocal data) _ (local data
Other routines Other routines
Main routine Tag_4 Main routine Tag_4
Tag_5 Tag_5
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TAGS IN CONTROLLER

Tag Is a data variable in a controller

Term Definition
Tag A text-based name for an area of the controller's meamory nere daia 15
Soired.

» Tags are the basic mechanism for allocating memory, referencing
data from logic, and monitoring data

e The minimum memory allocation for a tag is four bytes.

e YWhen you create a tag that stores data that reguires less than tour
bytes, the controller allocates four bytes, but the data aonly fills the
part It needs.

# Program Tags - MainProgram
Scope: Ih-'l-ainP'n:-gram _:I Sheowr IEI’m-'-.I.-'l'-.II | sat ITEEI M arr DINT

Tag Hame ?lAiasFul |BaseTa_:| |T_|,I|:u3 DlNT
rniorth_tank_mis BOOL
rorth_tank_pressure REAL Dl NT

Analog VD device ——p- rarth tank, bemp REAL
[+]-one_shaots DINT DlNT
[+]-recipe TaAME[3]
teger value - [+]-recipe_number DINT
Storage Dit —— replace_bit gBOOL | T
Countar —fm [+]-running_hours COUMTER DINT
Timar ——-- [+-running_seconds TIMER
zhart BOOL
Digital 1D davice — stop EO00L DlNT
4 | ¥ [ Monitor Tags 3 Edit Tags / |«

HCMUTE 11_2014 42
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TAG IN CONTROLLER

Data types of tag

> Atomic Data lypes

3

3

]
J

3

3

Unused

Logix5000 Atomic Data Types

Unused

0

Unused B0OL
!
SINT
15 0
INT
DINT

REAL (IEEE Format)

HCMUTE 11_2014
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TAGS IN CONTROLLER
Controller Tags & Program Tags

Project

Controller Controller 1

Controller tags
(Global data) 10 data

-3
—» A Controller Tags
(21 Contraller Fault Handler
- [l Power-Up Handler
—J-£5] Tasks
- =48 MainTask
Program EIEE MinF'rugrarn
S o Program Tags

5 - Eij MainF.outine
: {23 Unscheduled Programs
!:i Motion Groups
[ Trends
EI“_:T.I Data Types
¢ User-Defined

System-shared data

Task

Program tags (Local
data)

Other routines

Main routine

Qﬂ, Strings
- -l Predefined
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TAGS IN CONTROLLER
Using Controller tags or Program tags

If you want to use the tag

In more than one program in the project

In a Message (MSG) instruction

To produce or consume data

To communicate with a PanelView terminal

Then assign this scope

Controller scope (controller tags)

None of the above

HCMUTE 112014 45

Program scope (program tags)
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TYPE TAG IN CONTROLLER

Type Tag defines how the tag operates within a project, There are

four types of tag: Base, Alias, Produced and Consumed

' If you want the tag to

T 0 e —

-~ - 1 ™
110 | .'Fl R .'Fl o8 TO 1152 Dy |_'| B AT D
SIS ValueE B ValUuESs [ Uas WY —-Il- m
o -t
|i-|-i|- rAno r-—':--
RN _Il._.

Rermretent another tan Allas

LU S e R S R ol il e

-t

o re
LomA Aata te aneteor -_,..._||=. rm -
wtirl i Wl L] L 0 P L Paed Pl L ] s | LT I
= 1 -
_.:-:l.': ﬂ:-: T :F_-F:- -_F--_ll:- _F:' m:q
T e L R - - - L - - S e -l T
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Scope: |E§;MainF‘ngram j Shaow... Show Al

& | Alias For

M ame
+-STORE_DATA,

Base Tag

Data Type

-]

— |

=

Al I MAARGAr TaA

General l
Name: \STORE_DATA
Description:
Type: |Ease
Base
Alias For: Alias
Produced
Data Type:  |Consumed
Scope: Eﬂ: MainProgram
Style: | Decimal
CK |

Cancel |

Help




COMMUNICATION WITH 1/O

Create a new Module:On the Controller Organizer, right-click 1/0

Configuration and choose New

: RSLogix 5000 - ia16 [1756-L61]

Module.

File Edit “iew Search Logic Communications Tools Window Help

EEEEIREEEE] =] &mm [ vE o

QJ

| Safect g Language. ..

Dffline . I RUN E | Path: I <nones

Mo Forces b, F 0K T T
No Edis 2 A H e et | A | | | ] N
Fedundancy 8.0 ll 4 I 3 I\ Favorites £ Add-On A Safety A Slarmz £ Bt £ TimeriC

=5 Contraller ial6
Controller Tags
3 Controller Fault Handler
“[23 Power-Up Handler
1450 Tasks
- MainTask,
: EE; MainPrograrm
Unscheduled Programs |
=5 Motion Groups

“.[33 Ungrouped Axes
----- 3 add-0n Instructions
=-£5 Data Types

: Cﬂ, Skrings

Cﬂ Add-On-Defined

----- 3 Trends
- & e
- 1756 ﬂ New Maduley.,,
b 0
Bal & Cut Chrl+2
Copy Chrl4C
B2 FPaste Chrl+y
<l i | =
<l il | 3

Creake a module
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I 5elect Module

b odule |Descriptinn |"v’en|:||:|r |
[#- Analog
Cammunications
Controllers
[#]- Specialty
Find.. | aAddFavaie |
By Categary By endar I Fawvarites I
[ | Cancel | Help |
A
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COMMUNICATION WITH 1/O

Insert a new Module, Enter an Apropriate name, Major Revision
and Electronic Keying

Select Module X
Select Major Revision x|
fodule Description Wendor . ..
- Didta | & | Al Select major revizion far new 1756-1B160 module
E+Digta being created.
- 1756-[A16 16 Paint 79-1324 AC Input Allen-Bradle
- 1756-[A16] 16 Point 79%-132¥ AC [solated Input Aller-Bradley ﬁ _ .
- 17561432 32 Poink 74Y-132Y &C Tnput Aller-Bradley Major Revision: I_ ]v
- 1756-1A80 & Point 79Y-132v AC Diagnostic Input Allen-Bradle
- 1756-1B16 16 Poink 104-31.2Y DC Input

&1 756- 16160

16 Paink: 104-304 DC Diagnastic Input

Allen-Bradle ITI — | . |
Alen-Eradley

- 1756-IB161 16 Paint 10Y-30% DC Isolated Input, Sink/Source Allen-Bradle
- 1756-[B16I50E 16 Channel Isolated 24Y Input Sequence of Events Allen-Bradle
- 1756-[B3214 32 Point 10v-31.2% DC Input Allen-Bradle
- A756-IB32(B 32 Poink 10V-31,24 DC Input Alen-Bradiey || [PRSETEVESETR x|
- 1756-IC16 16 Paint 30Y-60% OC Input Allen-Bradle
- 1756-1G16/A 16 Poirt 0V-5.54DC TTL Input HenBrader ¥ || Type: 1756-1B16D 16 Paint 10%-30% DC Diagnostic Input
! | I } Wendaor Allen-Bradley
rd. | AddFavorte | | Parent Local
i arne IL::u:aI_diagnu:ustiu:_input Slat: I? _Ij
By Categary | By Yendor Favarites |
Dezcriptiorn: I ;I
Or. Cancel | Help | ;I
Z Carmm Earmat; IFuII Diagnostics - Input Data j

HCMUTE 11_2014

Bevizion: |3_ I'I _I? Electronic Keving: | Compatible K.eying j

v Open Maodule Properties )4 I Cancel | Help |
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COMMUNICATION WITH 1/O

Electronic Keying: Compares expected module in I/O configuration
and physical module

Keying Attributes

Attribute Description

Vendor The manufacturer of the module, for example, Rockwell
Automation/Allen-Bradley.

Product Type The general type of the module, for example, communication
adapter, AC drive, or digital /0.

Product Code The specific type of module, generally represented by its catalog
number, for example, 1756-1B16l.

Major Revision A number that represents the functional capabilities and data
exchange formats of the module. Typically, although not always, a
|ater, that is higher, Major Revision supports at least all of the data
formats supported by an earlier, that is lower, Major Revision of the
same catalog number and, possibly, additional ones.

Minor Revision A number that indicates the module’s specific firmware revision.
Minor Revisions typically do not impact data compatibility but may
indicate performance or behavior improvement.
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SETTING ELECTRONIC KEYING

Electronic Keying: Protect a system against the accidental placement
of the wrong module in the slot
The Electronic Key determines how closely any module in a slot must
match the configuration for that slot

It Then Select
[ = [ - [
=) I—-—-l-l-\.?-l—— I'I'\.-.:- marsn _:l:?—- TSN
® [V[<
® (A14100 numoer
. .E_-l:-
w® [Tid|O0 aNd MINGT revision numost
.—:—-l'l'\.:-.—— = e b b e e e g e -\.—l'l'\.r:-.l- -y
| I - _.I_ ::l:. =L L LT I — :.I:I_ -t L= o i _.Il_ = e 1S
! [ = [ [
1q L I—-—-I'H:'I—— mirstT mars—n anlo Ko I——l
— — e [ g o LI P T R - |

HCMUTE 11_2014

Revision: |7 1 :l_l

Electronic Keving: | Compatible Keving j

Dizable Keving %
Exact Match

50
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SETTING ELECTRONIC KEYING

Exact Match: All information must match

HCMUTE 11_2014

Module Configuration

Vendor = Allen-Bradley
Product Type = Digital Input
Module

Catalog Mumber = 1756-1B16D
Major Revision = 3

Minor Revision =1

Communication is prevented

Physical Module

Vendor = Allen-Bradley
Product Type = Digital Input
Module

Catalog Number = 1756-1B16D
Major Revision = 3

Minor Revision =2

51

Tre 17EABTED 1 EPsnd 1030y DT D gl o | el

Warpdod £l e Bscieny
Fesmni Locsl

Cragitel | nped_Modhde:

Soc 2 =]

[emoription

Full D iagroethes - Inpat Data

E Elsctione: Keving  |Esaci Haich =

Corarwrn Foamad :

Aessikar

k' DOpan Hodua Ficperima

o]

Caeed H=ip

[8\ [8)

—
[=] =T

[T

Gon
m
m

C

LLnn:ml
af

2] (=]
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SETTING ELECTRONIC KEYING

Compatible Keying: All information excepte the minor revision number

«  The module configuration is for a 1756-1B16D module with

» The module configuration is for a 1756-1B160 module with
I module revision 2.1. The physical module is a 1756-1B160

ﬁggﬂ:g ﬁﬁﬁf&ggﬁ%gﬂ%l mﬂﬂigz LE?E{;}'E;%;“D” . module with module revision 3.2. In this case, communication is
e ' ; I allowed because the major revision of the physical module is
prevented because the minor revision of the module is lower higher than expected and the module determines that it is
than expected and may not be compatible with 3.3. I compatible with the prior major revision.
Module Configuration

Vendor = Allen-Bradley
Product Type = Digital Input
Module

Catalog Number = 1756-1B16D
Major Revision =3

Minor Revision =3

Communication is prevented

Physical Module

Vendor = Allen-Bradley
Product Type = Digital Input
Module

Catalog Number = 1756-1B16D
Major Revision =13

Minor Revision =2

HCMUTE 11_2014

Ta TTRG-RITED 16 Posd 106-20 D Dingrscatis bt
Vervdoe herrivodoy
Panat

I Module Configuration

T e 170 BN W Pt 020 OO Dagrcaie ngi

e e Vendor = Allen-Bradley T

e I Product Type = Digital Input C RS =

e Module o AT .

e Catalog Number=1756-1B16D | men [ F 2 commcine fommime
Major Revision =2

T [ o] oo | e | Minor Revision = 1 e — s I

Communication is allowed

Physical Module

e B
T -To5l o i Vendor = Allen-Bradley T R ig' B\ .
pp————p Product Type = Digital Input jJr____J_ni; Bl Bl
‘ | 0 Module | M
(—_— Catalog Number = 1756-IB16D | :
N Major Revision = 3 \ ’
o = Minor Revision = 2 L ~— —
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SETTING ELECTRONIC KEYING

Disable Keying:No information must match

«  The module configuration is for a 1756-1A16 digital input module. § «  The module configuration is for a 1756-IA16 digital input module.

The physical module is a 1756-IF16 analog input module. In this The physical module is a 1756-1B16 digital input module. In this
case, communication is prevented because the analog | case, communication is allowed because the two digital modules
module rejects the data formats that the digital module share common data formats.
configuration requests.
_ _ Module Configuration tes vl ]
fodule Configuration perie x| I Vendor = Allen-Bradley b s
endor = Allen-Bradley e Product Type = Digital Input Nw oo 3
roduct Type = Digital Input e - I Module Orcipien |
fodule :':; — - Gamiis. [imaons =
:atalng Number - ‘I?EE_L&'IB o | = PR .'.l.m-lq.-r'u - r[i?ﬂ;tja{!?g;i’:;?ﬂt:?r :21?55_[!&]5 v | Eledini Ky | Db Fivang j
Najor Revision = 3 , =
linor Revision = 1 e o] o | w Minaor Revision =1 % Dpmnte Pt ol | Mo
Communication is prevented I Communication is allowed
hysical Module I Physical Module
rEI'Idﬂr = .':'l.l |En'Erad|E'!|l' T nl HI;E_\" 'IIE \ Hendur - Jﬂtllen_Bradley - : frg‘ll |'I'E_|H .
roduct Type = Analog Input L||____ TlE E=) I Product Type = Digital Input H____j S5 B BEL
f"”d“m | | I Module | Cl I
atalog Number = 1756-IF16 i E I catalog Number = 1756-1816 | ‘ ?
a’l_a]nr HEU_IS!EIH =3 | x J Major Revision = 3 | II ) E
linor Ravision =2 == = I Minar Revision < 2 L [ + —)
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FEATURE SFECIFIC TO STANDARD INPUT MODULE
Setting RPI, COS, Diagnostics, Filter Time

Module Properties: Local:1 {1756-IB16D 3.1} 5'

General  Connection | Mn:u:lulelnfn:nl Eanfiguralianl Diagnaslicsl Backplanel

Requested Packet Interval [RPI]: I ED.DH: mz [0.2-750.0 mz]
[ Inkibit Module

Il Module Properties: Local:1 {1756-1616D 3.1) ﬂ

™ Major Fault On Controller |f Connection Fails Whils in Fiun Mods

Generall Eonnectinnl Module Info - Canfiguiation® |Diagnnstics| Backplanel
Madule Fault Enahle Change of State | Enable Diagnostics for Eri & Input Fitter Time
Pairt v Di Pairit
" off=on [ onsoff| [ openwire | g ||| Off->0n| onsoff
a ¥ v ¥ v 0-7 1 ms ims [*]
1 7 r 7 7 8-1500me  Hims
2 v I v v
3 r v r v 2ms
4 r v r v
: - I 5 r v r v
tatus: Off 0k, Cancel Lol Help
tatus: Offline - v v v v
| ¥ | F 4 Pl
< | 0
¥ Enatle Change of State for Diagnostic Transitions
Statuz: Offine 0k | Caricel | Apply Help
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ADDRESS I/0O DATA
I/O information is presented as a set of tag

Controller Drganizer |

(=5 Controller Controller_Name
. [ Controller Tags -y
[ Controller Fault Handler
3 Power-Up Handler

Vhen you add a module to the /0 (=] Tasks
Configuration folder. . =4 MainTask

i % MainProgram .. the software automatically creates
= Unscheduled Programs wontroller-scoped tags for the madule.

[#-[23 Mation Groups B

[ Trends
[+-[E3 Data Types
L BR[O Configuration

An 1/0) address follows this formar:

LBit

. SubMamber

. L Y oe

- P
B Gt e et Fl I

.-u_'__._'_jl
Jphigng
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ADDRESS I/0O DATA

I/O information is presented as a set of tag

T o i o e e a DT - a M I " - o . - 4o
Iocation 810t Tyne . Member . SubMember LEIT

ST
= JpLigna

fimm adantar Ar oAz oA =
= (= el il el o
=

|_ i_r -
[ S
-
— ikt
L T
= - 1
= memfimratian
= ol
=

. — mrdila AoponAs a0
Aemnper [ udlE, el s U
I
™ F-' ] "|" 3|l module, 2 Uata memoer usua Stores the imrit o caibnt Bt walnes
AU 4 LAdld LS daddly Sl s = (Rl TR ORI PR il D e
o - = = al o = S ] . [ ] S Lo s ™ o
[ ] 3 3 = 1 M o AL N3 20 MR N == =AY 5 o% TNE 37 A R
2l wid Wi, & lld = = ] daadlly sl s VT adid e g id
S Mmoo Crosif "'::-!":""'-:""“""
o’ Ll L AL IS LL L= L T e LD S o L O WIS | =i
-~ i ' o i - . e ey '
o- - ~pecific oot on a2 digiia | madule’ depenads on the sizear the | maile W47 tor 5 onnint moanla!
= - ] Py i ol F i W e, W TR = il = bt e i I i gl L i i
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ADDRESS I/0O DATA

I/O information is presented as a set of tag

Location Elot : Type JMember . SubMember LBit
= Optiona
Controller Organizer *4X ded| B gh v b
(3 Controller Faulk Har
(3 Power-Un Handier A
< S Tasks . on_matar Local 40 Data.3
- £ MainTask i Tr £
= ﬂ MainProgran It -
g Tag Element: Local:4:0,Data. 3
4| Program Ta Element Data Type: BOOL
Eij MainFiouking (Enel Tag Data Type: ABI1756_D0nn0
¢_program H; SFEpe: Contraller
(3 Unscheduled Progr ae i

=45 Motion Groups
(3 Ungrouped Axes
(7 Add-On Instructions
£ Data Tvpes
Ly User-Defined
+ E@o atrings
(g Add-On-Defined
# Ly Predefined
# L Module-Defined
[ Trends
- &5 1}0 Configuration
=3 1756 Backplane, 17
A0 (0] 1756-Le1 5T
i 4] 1756-0B 16
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PROGRAM AND ROUTINE IN RSLOGIX

Tasks, Program and Rountine
= 32 programs in a task
= One main routine and many subroutines in a program
= Main routine Is executed from program, sub is executed as called

Controller fault Harder

Rountine #j

| Task6
Task 1 Configuration
Program 32 Status
Program 1 Program
Main Rountine| | (local) Tags

Controller (global) Tags | |I/Q Data

System-share

HCMUTE 11_2014
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Controller Organizer -
=5 Controller MODULE_MUMBER,

i Controller Tags
[F3 Controller Fault Handler
£ Power-Up Handler
£5] Tasks
-5 CYCLE
28 Main1
E‘ Program Tags
E:ﬁ mainprogram 1
= % MainTask
= % MainProgram
¥ Program Tags
E:ﬁ MainRoutine
subroutine |
[E3 Unscheduled Programs / Phases
£5 Motion Groups
E= Ungrouped Axes
[E3 add-On Instructions
£5] Data Types
Eﬁ User-Defined
+ Eﬂ, Strings
Eﬁ Add-On-Defined
+ Eﬂ, Predefined
Eﬁ, Module-Defined
3 Trends
£5] 1/0 Configuration
— -3 1756 Backplane, 1756-410

&I [1] 1756161 MODIULE_MUMBER.

248231



SUBROUTINE
A Subroutine is called by another routine

File Edit View Search Logic Communications Tools Window Help

Bl 8| 4]%e] | [

Offline M. I RUN e Path: |...E‘r"~
Mo Forces > ™ oK q}

Mo Edits = PE:;T il ﬂ .

E‘ Contraoller Tags
=55 Controller Fault Handler
+ Eﬁ: fault_program Plﬂgfam I'UI'IQE
3 power-Up Handler
=]-425] Tasks
- 'ﬁ MainTask

—- % MainProgram

E. Program Tags

Eﬂ MainR.outine

- Eﬁ; sitch_aowver

E. Program Tags

Eﬂ switch_over_logic

Bl inhibit_output

ownership_status

take_owercontral
[£3 Unscheduled Programs [ Phases

=|-425] Motion Groups
3 Ungrouped Axes

¥
Subroutine area
—(SBRf——

—J (SR

(3 add-On Instructions
—-4=5] Data Types

@ User-Defined

+ @ Strings [v]

HCMUTE 11_2014 59
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Unconditional return
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SUBROUTINE
Nested Subroutine

Main program
Fila 2
— E U
= E { -
JSR
™ "] Jume-To-suUBROUTINE
SBR file number 3
E { Level 1 Level 2 Level 3
g1 £ File 3 File 4 File 5
) SBR SER SBR
E { SUBROUTINE—— K SUBROUTINE[—{ SUBROUTINEF— H
JSR S AT /P 7
]-I ﬁJwP-T&EUMTHE B UMP-TO SUBROUTINE =0 { -
SBR file number 4 SBR file number 5
=k { H
X {(H He¢ { H = { H
: (y B H - § { H
-RET "RET -RET
RETURN RETURN BETURAN |7
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ROCKWELL SOFTWARE

Rslogix 5000: Programming for CompactLogix and
ControlLogix.

Rslink: Communicating between RSLogix 5000 and
controllers.

Rsnetwork for Devicenet: Configuring Devicenet
Network

Rsnetwork for Controlnet: Configuring Controlnet
Network

RSview32, Factory Talk: Designing Scada Systems
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ROCKWELL SOFTWARE

RSLINX
RSLinx — DDE/OPC Server
CE:_‘”*F: ''| opc | DDE
RS| Sr.::ftwar.e Packages Er:ﬂi) Server |Server [ Any DDE Compatible Program
¢ RSView32 ' N (client)
* RSLogixd — «— Network Device + Microsoft Excel
e RSLogix500 —* + Microsoft Access
» RSTrend l o Lotus 123 for Windows
e [Etc. T ¢ Etc.
Network (with correct communication hardware)
« DH+
e DH
o DH485
e Ethernet
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ROCKWELL SOFTWARE
RSlink
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PROGRAMMING LANGUAGE
SFC, Structure Text, Ladder and FBD

il RSLogix 5000 - XX [176%9-L32E]" - [MainProgram - MainRoutine®]

=)

Ef File Edit view Search Logic Communications Tools Window Help - 3 X
a|@E S| %[5 o] - Slnlm = M &<
Offline . I RUN E Fath: | <nonex - él
Mo Forces [ ::DK qP

Mo Edits grﬁ‘;T A H e ] A o ]

il

= dain_Sequencer - Sequence_ Main

4 | » |\ Favorites Bt 4 TimeriCourter A Inputiomtpot 4 Compare A

5] Controller %

]

A Controller Tags
[ controller Faulk Har

(* Open the vessal outlet valve *)
| ouclect, Progtosnand = 17

E‘ Program Ta
E:ﬁ MainFoutire
+ -8, dFdF
[ unscheduled Progr:
£5] Mokion Groups
3 Ungrouped Axes
3 Trends
+- [0 Data Tvpes
£5] IO Configuration
= m Backplane, Compac
M0 1769-L32E X
—|-4F 1769-L32E Ethe[il

[il 1 | [i]

+

(* Choose tha label based on thae Yacipas §
[ Power-Up Handler Case local_recipa of
E T kS ¥ U] coy (vnn:.lu_‘texc, l.abol_fox
- as 2: COP (Chocolate_Text, Label T«
. Blee
- % MainT ask. COP (Bulk_Swill _Text, Label_Text
. End Casze;
— = S = M | g
E& MalnP‘ngram = Ll Deviea Medes |{* If chere is still wmaterial in the vessel,

UER Mevice_Control Mode, O

ielze turn then off, close the vessel ocutlet

® S .| Daevices_To_Prog

If Tank Level > 0.5 Then

N .| Check_Device _Modes
PSR (Check_Davices, 0);

Cycle_Cappers := 1;
Cycle_Bottlers :%1;
Wake_Up_Operator :%1;

4 | » |S§o¢_me9_~lﬂn /

1

< =]

-r—.

Pagredent_A ProgOper hweduljfmgOpet

S C
s C <
< < < & <

<

LVMWO :fgﬁ)pe' Chocolclz P:wopef

- s

s < 4
’a £

<

iMSG.onngel Outiet ProgOper

> C JC l

& &
< < < <

-

f——t
¢ | » [\ Cheek_Devices:1 f <!

Display the language elements conkained in the group: Inpukioukput

Local_Status := 0;
Else

°2S0

5

Digcrate 2. State Device

ProgCommand
StateOPesn Device0S
Stale1FPewm Devica1s
Feo Commam[v] =
| 2 |
I £

HCMUTE 11_2014
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-
Ladder |Og|C Techons
1 L 1‘,fr it
> R = il i LA
ungs.
- [ o !
4 L L
> Instructions.
9 LC
<4 L
» Branches. Branch
' llllll!lllllll.lllllllll_.l.zl -
£l MainProgram - MainRoutine*
=53 Controller MR_Sang A —
@A Controller Tags labed | B ab v cab
3 Controller Fault Har —
[T Power-Up Handler o o o stert ot o ot
op_motar art_matar Motaor
E BTESRS ‘|I,-r '|l,-r 1 LC e
GHa ' ' il Lo
= % MainTask. DiC_Motar
= ﬂ MainProgram e
A Program Ta
E:ij MainR.oukine
exl ISR
: 1 Jurmp To Subroutine
= Fioutine Matme exl
e
3 unscheduled Progre
=31 Mation Groups
[T Ungrouped Axes SR
£3 add . 2 Jump Ta Subroutine
e Add-0n Instruckions Raouting Mame -
= Data Twpes
L User-Defined
Ly strings ISR
L Add-On-Defined 3 Jump To Subroutine
(i, Predefined Routine Mame  ex3

HCMUTE 11_2014
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FBD

Function Block Diagram:
» Function Block.

» Input Reference.

» Output Reference.
> Wire.

C P

| Input Wire Connector |

HCMUTE 11_2014 66 phuongtv@hcmute.edu.vn_0908248231



FBD
Start Stop Motor Control

A Rem Run 03 ™ Run Mode WS | £ Paih: [4B_ETHIP-14192168 1.160\Backplane\ 0" |
Mo Forces F Controller OK,
" " [T Battery OK
Mo Edits 2| ® 0ok
i . :

£ > |"‘11 Favorites A4 Add-On 4 Process A4 Drives A Fiters A Sel

| 5%

£5] Contraller STRUCTURE #

i Controller Tags O Cheet |1 s of

[£3 Controller Fault Har
[T Power-Up Handler

=5 Tasks

= % MainT ask.

==& MainProgram w BOR [L]
58 Program Ta | BAMD_M1

Boolean Cr
MainR.outine I 1 BAND ]
C_prograrn — —gn Out f=— i

BOR_01

Boolean And

: 1
e ' — e 1
R N A T

(7 Unscheduled Progrs

=--£5] Motion Groups BrOT_02 e
[T Ungrouped Axes BROT [ | 3
3 add-on Instructions —— —Hf
Boolean Rat |
=5 Daka Types 0 1 |
L User-Defined I:I — —iIn out 7 — |
+ Eﬁ, Strings
O add-on-Defined BMOT_01 |
+ Eﬁ, Predefined BrOT ] |
- Module-Defined Hoolean Mot
3 Trends 0 1 |
=25 I} Configuration I:I — —iin out [f— —
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STRUCTURED TEXT

ST Construct
If you want to Use this construct
Do something It or when specific conditions occur IF..THEN
Select what to do based on a numerical value CASE...OF
Do something a specific number of times before doing FOR...DO
anything else
Keep doing something as long as certain conditions are WHILE...DO
frue
Keep doing something until a condition Is true REPEAT...UNTIL
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STRUCTURED TEXT

Mew Routine

I ame;

Description:

Type:

I Proagram
or Phase:

[ Open Rou

en
Cancel

j Help

| Sequential Function Chart

Ell Ladder Diagrarn

£ Sequential Function Chart
34yl Function Black Diagram
B Stuctured Test

Controller Organizer  » 0 X |
=25 Controller STRUCTURE #
54 Controller Tags F
(23 Contraller Faulk Har
3 Power-Up Handler
=5 Tasks
=8 MainTask
= Ea MainProgram
F_‘ Pragram Ta
Eﬂ MainF.outine
C_program
23 unscheduled Progre
=i} ﬁ FinkFinm (Sranins

HCMUTE 11_2014

ki

0 I Fun Mode
= Contraller OF,
* [T Battery OK
= [@ /0 0K
L | 3
I A A A A A
a-h =

if start _motor then
motor:= 1;

elsif stop motor or BN then
motor:=0;

end if;

69

Bl Current Routine v e |
M arne ] | Scope | Walug “l Force Mask
rnokar b ainProgram 1
R k4 ainFrogram 0
ghark_rmabor MairProgram | 1 |
ztop_motar b4 ainFrogram 0
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STRUCTURED TEXT

IF.. THEN Construct

IF bool_expressionT THEN
<statement >,

Optional —
l <statement>;
| H3E
Optional —
<statement,
END_IF;

HCMUTE 11_2014

[ ELSIF bool_expression2 THEN

«4— Statements to execute when
bool_expression? s true

44— Statements to execute when
bool_expressionZ s true

4 Statements to execute when
both expressions are false

70

Irn Program Ell Ladder Diagram
ar Phaze: =+ Sequential Function Chart

24 Function Block Diagram
B Stuctured Test

[ Open Fou

Nome:  [STL
Description: Cancel
Tope: | Sequential Function Chart j Help -

3 Controler SFC_ERARLE A

Cantraler Tags
(T Controler Fauk Hander
T Pawer-Lp Handler
] Tasks
- (8 MaiTask
- ﬂ MainProgram
& Program Tags
Eﬂ MainRouting

IF THER

IF N & NOT (OFF) THEN
HOTOR: = 1;
BLSIF OFF THEN
HOTOR: =0;

B _IF;

phuongtv@hcmute.edu.vn_0908248231



STRUCTURED TEXT
CASE...OF Construct

CASE numeric_expression OF

selector? <statement>, -a4— Statements to execute when
numeric_expression = selector?

selector? <Statement: —-e4—— Statements to execute when

Specify as many numeric_expression = selector?

alternative selector _
/alues (paths) as you

need
selector3: <Statements, -a— Statements to execute when
numeric_expression = selector3
- Contraller SFC_EXAME A | | | | \ \ | a-h| \ |
@A Controller Tags
(7 Controller Fault H: raze PRODUCT OF
D PDWEF'UF' Handler 1,5. 10: HDTDR:=1;HDTDP\.—1:=D; HDTDR_E:=D;
52 Tasks 15..20: MOTOR 1:=1;MOTOR:=0; MOTOR Z2:=0;
. ZE..30: MOTOR Z:=1;MOTOR 1:=0; MOTOR:=0;
= % MainTask, - -
" £8 i ELSE
ainErogram MOTOR: =0; MOTOR_l:=0; MOTOR_2:=0;
2 Program T END CASE:
Eij MainF.outi -
CASE_OF
(7 Unscheduled Prog
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HCMUTE 11_2014

SFC
Sequential Function Chart (SFC):

L
[+
[ Transition |>—1— @
4 -
(wre) [ |
=1 | Stop

@x’

72
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Start Stop Motor Control

-5 Controller SFC_EXAMPLE -
| Controller Tags
3 Contraller Fault Handler
3 Power-Up Handler
—-425] Tasks
- MainTask
= % fMainProgram
ﬁ Program Tags
Eﬂ MainF outine
%] SFC_L
3 unscheduled Programs |
=J-£5] Mation Groups
3 Ungrouped Axes
[£3 add-on Instructions
-5 Data Types
[ User-Defined

SFC

o)

-3 Strings
E@,, &dd-on-Defined w
< >
Type Sequential Functio...
Description

HCMUTE 11_2014

MOTOR_OFF

N .| act_mo
INT_STEP
Tran_000
TRUE
_An . actoe oo |
MOTOR_OHN MOTOR:=1; ‘
Tran_0e
N Action_D0z

Tran_moi

73

+ Action_000

|= #iction_001

+ Action_007.5tatuz
Bction_007.4
Action_001.0

+-Action_001.PRE

+ Achion_007.T

+ Achion_007. Count

+ Action_002

+ IMNT_STEP
MOTOR

+ MOTOR_OFF

+ MOTOR_OM

QOFF

ar

RESET

Tran_000

Tran_001

Tran_002

[oud
[oud
16#c000_0000

ool | o|lo o= — k|- —|F ol |~ |~

phuongtv@hcmute.edu.vn_0908248231



SFC

Sequential Motor Starter

~|-45 Tasks
=@ MainTask
= Eﬁ MalnF'ngram

Eij MainRoutine
I g sFC_t
------ “[7 Unscheduled Programs |
=P {“:.—] Makion Groups
------ 3 Ungrouped Axes
----- (3 add-on Instructions
=% '51 Data Types
----- g User-Defined

I +-Lg strings

----- E@, Add-on-Defined w
7] I | E]
I":.fpe Sequential Functio. ..
rescription
4 i} b

SFC_1

ks MlairProcram LainProdgram

o L N |...| Action_000
OTOR: =0 ;
START_MOTOR_COMTROL

_l -] M .| Action_001

OTOE_1:=1:
MOTOR_1_0ON
11

MOTOE_1_0H.TH

M ... fction 002
OTOE_f:=1:

MOTOR_Z_ON

hainRoutine

S5tep Properties - MOTOR_1_0ON

General | Action I:Iru:lerl Tag I

Type: & Momal
£ Initial
Freset: I‘IEIIZIIZIIZI _|: me I Use Expresszion Defin

Timer: [10032 —ms ® Done [{] First Sz

. DX 2 Step Ac
Timer M aw: 10032 T ms -
—I™ % Dyerflow & & Last Se:
Count; 1 _l @ Foset
— Alarming
i3 AlarmHigh
[~ alarmEnable d
3 Alarmbow
LirnitHigh: mms [T Usze Expression  Defin
LirnitL o Iﬁms I Uss Expression Disfin

¥ Show actions in routine | El  Def
: L : nizert Element De
™ Wever display description i routing

Inzert Facton Def,

Save Element Def

HCMUTE 11_2014

74

o]

Cancel Apply }
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COMPACTLOGIX TRAINING KIT

.
.
'
.
|
» - " i
e N I B 1¥ N
P . 2844 ) [ Py B
' E B \ L X~ 3
Rk 3 sty o
. A . — i< r P o
} VIER o % b
» kY X § S a9
! PR AV {
Y . % ‘A I T y " » \
et
! - 1 e ! )
L2 YL SR ! .
L= L — .-""- = Dk @ SRy

Slot0 Slot1  Slot2 Slot3 Slot4 Slot5

Except the CPU, all modules can be changed their
position
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CONTROLLOGIX TRAINING KIT

T STlotl I sLth STotS

Slot0
Slot2 Slot4

CPUs and modules can be placed in any slot of chassis
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PLC PROGRAMMING
Working with a project
Connecting hardware
Configuring CPU and I/0O module by Rslogix 5000
Create Tags(Program Tags or Controller Tags)
Alias Tags to represent another tag
Write logic: LAD, FBD, ST, SFC
Download to CPU by Rslinx via Rs232 or Ethernet
Run and check

~No Ok e
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PLC PROGRAMMING
Open Rslogix 5000

i) Microsoft SQL Server 2005 »

@ Microsoft Office Wor l@ PKZIP Server ’

M Siemens Automation y
@ Microsoft Office Pow D
2007 M) Adobe Acrobat >

.r; ez M) PanelBuilder 1400¢ 4
w2, RSLogix
H ) |

Ixj FactoryTalk Tools
@ FactoryTalk View »
@ RsLinx '
M Utiities :
b il Adobe Reader 7.0 '@ FactoryTalk Activation
% Unikey ) Dekart | f RSLogix 5000 Enterprise Series ©) Hebp
n@ Festo Fluidsim » |@ RSLadder 500 English 4| 7 RSLogix 5000
Fl V4.0 STEP 7 MicroWI| J&" VT PR, [T RsLadder 5 English b
@) D-com 36 M () Rshetworx b
@) virtualDrive Pro || Fab FactoryTalk Administration Cansale

[ RSLogix 5000 Tutorials and Demos
ﬂ RSLogix 5000 Compare v3
; o —
W

:
<

All Programs LY »
Al

M) cecm M| (@ s00TP-DHCP Server b
) FLASH Programming Tools M| (@ RSLogix Emulate 5000 »
fll Rockwel Software A (@ RSLogix 5000 Tools g 5togic50...

—
W D

14 start
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PLC PROGRAMMING

Configure hardware for commpactLogix

Open Rslogix 500, Create a new

alsldl & &|=' -] = <] === Project, slelect a appropriate CPU and
No Contoler 1. I WT ratn: [ NCriszieat anesckel REVISION, enter project name and save.
II: 4 == 4+ | Notice:
([ f— & CPU type must be matched with
real CPU.
For controllogix, CPU can be placed
] e = 5 N any slot of chassis

M arme: ||:DMP.3.ET_H.5.HDW.5.HE
Description:
Create |n: |E:'\H5Lngi:-: BO00NProjects Browse. . |
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PLC PROGRAMMING

Configure hardware for commpactLogix: Adding Dnet module

—-E5 1/O Configuration | |
-1l Backplane, CompactLogix System

ﬁl 1769-L32E COMPACT_HARDWARE [ Salect Module @
—|-4F 1762-L32E Ethernet Port LocalENE
=5 Ethernet —
e Module Diescription Wendor
= +- Analog
| _J Mew Module. .. | =1 Camrmunications
1769-50M/4 1769 Scanner Devicellet Allen-Bradley
1769-50M/B 1769 Scanner DeviceMet Allen-Bradley
+|- Digital
—|- Other
1769-MODULE Generic 1769 Module Allen-Bradley
—|- Specialty
1769-A5C11 2 Channel R5232/422/485 ASCII Allen-Bradley
Cross Reference  Ctrl+E 1769-Boolean 8 Point Input, 4 Paoint Output, 24V DC Combo Boolean Allen-Bradley
— 1769-H5C High Speed Counter Allen-Bradley

 module Properties Alt+Enter

g/| B Module Properties: Local:1 (1769-SDN/E 3.1)

General l Connection | RSMetwors |

Type: 1763-50M /B 1769 Scanner DeviceM et

Yendar: Allen-Bradley

Name: [EDN_NODED Slat =
Dezcrption: Irput Size: |30 ;l [32-bit]

Output Size: (30 _|:| [32-hit]

Bevizion: |_ _|:| Electronic Keying: |Disahle K.eying ﬂ

HCMUTE 11_2014 E Status: Offline (1] 4 | Cancel | | Help | 31




PLC PROGRAMMING

Configure hardware for commpactLogix: Adding Input module

Bl Select Module

IModule |Descri|:|ti|:|n |‘-.-’en|:h:|r |
= Digital &
w 1789-IA 16 16 Point 120V AC Input Allen-Bradley
- 17693-1A31 2 Point Isolated 120V AC Input &llen-Bradley
- 178%3-IM12 12 Point 240V AC Input Allen-Bradley
- 1783-1016 16 Point 24V DC Input, Sink/Source Allen-Bradley | =
- 178%3-IQ 16F 16 Point 24v DC High Speed Input &llen-Bradley
B 1769-1032 32 Point High Density 24V DC Input Allen-Bradley
- 178310327 32 Point High Density 24V DC Input Allen-Bradley
- 1789-I0aX0W 4 & Point 24V DC Sink/Source Input, 4 Point AC/DC Relay Q... allen-Bradley
- 1769-0416 16 Point 100%-240Y AC Output Allen-Bradley
- 1769-043 & Point 100v-240 AC Output Allen-Bradley
- 1783-0B 18 16 Point 24V DC Cutput, Source Allen-Bradley
- 1769-0B 16P 16 Point 24V DC Protected Qutput Allen-Bradley E
4] | l
Find. | AddFavoite |
By Categony By endaor I Favarites I
k. Cancel | Help |
A

HCMUTE 11_2014 8l phuongtv@hcmute.edu.vn_0908248231



PROGRAMMING

Configure hardware for commpactLogix: Similar to others modules

&5 1j0 Configuration =145 1/0 Configuration
—-5ff Backplane, CompactLogix System -1-@ 1756 Backplane, 1756-A10
fi 1769-32E COMPACT _HARDWARE {4 [0] 1756-L61 CONTROLLOGIX_HAREVWARE

—|-4fF 1763-L32E Ethernet Port LocalENE - ﬂ [1] 1756-EMBT f& ETHERNET MODULE
=z Ethernet Zr Ethernet

--E CompactBus Local ﬂ [2] 1756-0B 16D DC_QUTPUT 16D
A [0] CompactBus Local f [3] 1756-1A161 AC_INPUT 16
ﬂ [1] IFBQ'SDP'J_-'E SDH_H':'DE'] ﬂ [_1_] 1756-04 161 ':'J:'._':'erF'er 14
J (21 17691932/ DC_INPUT 5§ [5] 1756-CNB/E CONTROLNET MODULE
8 [3] 1759-0B32/A DC_OUTPUT Y |
B [4] 1759-IF4/B ANALOG_INPUT coniroliet
i 16 e 0o ppuTied

CompactLogix hardware ControlLogix hardware

EX11: Participants configure hardware for compactLogix and ControlLogix
Controller.
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CONNECT PC TO CPU

Directly connect to the CPU via the serial port

Workstation Controller
1 €D 1 CD
2 RDX 2 RDX
3 TXD DQ 3 TXD
4 DTR _'\/‘_— 4 DTR
COMMON OMMON
& DER —/\\\— & DER
7 RIS E’C 7 RIS
5 CTS 5 CTS
3 5
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CONNECT PC TO CPU

Configure the serial driver via RSIlinx

> RSLinx Professional
Fle Edit Yiew EsUTETGSE Sl Skakion DOEJOPC  Securiy

RSWwho
ﬁ| 'fEl $| LConfigure Drivers

m vt Drver T -
Configure Shortouts. ., F5-232 DF1 devices - Add New.. |

A%-232 DF1 devices

Ethernst devices

[ EthesretAP Donve

1FBET TR0 WPETHID PCME For DH«/DH-985 devices
1 7B TCE] for ContolNet davices Skabug
DF1 Polirg b aster Diiver
1TE4-PCC for ConbiolM et devices

1TEA-PLICIS] for Cortrol et devices

1747-PIC { BIC+ Dippves

DFT Shawe Diivei

5-5 SD/SD2 far DH= devicas

iriual Backplane [5ofilognSEm|

Add Hew BSLinx Driver Dievicebet Drrvess [1784-PCOPCIDS 1 TIEFD SOHPT dineers)
— FPLCA [DH #] Emulaton dnver

SLC 500 [DH4E5) Emulabor dirven

]

Choose a name for the ness drves. K. SoftLogis driver
115 chasachers masmum]| Rlemote Devicat via Ling Gateway

Cancel

|4B_DF11

From communication tab in Rslink, choose configure Driver, Rs232 DF1

devices, enter an appropriate name
HCMUTE 11_2014 84 phuongtv@hcmute.edu.vn_0908248231



CONNECT PC TO CPU

Configure the serial driver via RSlinx

{Zc-nfigure H5%-232 [0F1 Devices

Setup parameters for

Thoeal s A Configure RS 232 DF1 Devices

Comm Port: [COM1 =] Devce [ETEEETTorrE -] dialogs
: Statwar Mumber
Baud Rate: - 0o
sie: 13200 =l [Dacimal) |
Paiily: |MNone | Esor Cheeking | BCC -
Stap Bits: |'| -] Pratacal |Fu|||:||..|'.'|h!-:-|: ﬂ
Auto-Conbigure

[ Uze Modan Diaber |

oK. | Carical Deiste | Help
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CONNECT PC TO CPU

Select the Controller Path to download to the CPU: Open a project,
choose Who Active then choose CPU to download

@ﬁ.hsui.te_PusitiDn_DriveLugix E@FBDLEVEEMrDISimuIaI:iDn _ _ _ _
%Cam_ﬂecwawﬁcw %Indiract_ﬁ&essinq File Edt View Search Logic W
Wil |[CNET _messaging i | Kinetix6000_Home _Basic . . | Who Active |
.*] CompactLogix_I0_Example @LD_ScaIE_Hdue_vlS 2 | B| n | §| | | Selact Relf@nt path...
@Cuurd_Ml:util:un_Blend_Gde_Diaml:unl:I_SquaI'e @LDDK_UFI_R_BEr_CDdE Offline 9. ™ RUN -
%Cnud_Mntinn_DriII_Cytle_InFEEd_BIand %Messagirq_fonfiguratinn_l?Sﬁ_PLS s > ™ oK Go Online

CPU_Chassis_Info_MSG ModbusMaster = [T BAT

- = f =l Upload, .,

(@)payofweek @ Madbussiave S =3F ™
@Dths_messaging @Mcﬂzian Download
@Eqmntjhase_ﬁeqﬂcer @MSG_TD_MME_CDI‘IUD"EFS

Etheriet _IP_PowerFlexdx_MultiDrive @ Multiple_BTs_Over_Controliiet o Who Active
o |EtherNet_IP_PowerFlexdx_SingleDrive @Multiple_ﬁls_Dmr_RIO
() Example_for_1769_ASCIL_Madule G)PLCS_status M Auobiowse [ oo |
p 3 - E Worlstation, USMAYSAMILLS0Z zo Online I

+ 2% Lirx Gateways, Ethernet
. ; = &5 AB_DF1-1, DF1 Upload..
File name: | CompactLog_ID_Example B nm | Sl o, 1765-L43 LOGIS343, Controber]
i

+| B Backplane, 1766 Bus Daowrload
=l CompactBus, 1769 Bus ,
+ @ AR _ETH-1, Ethernst Ipdate Fimware. ..
+ @5 MB_ETHIP-1, Ethernet Clors

Participants download to ComactLogix to test hardware??

Pathe AB_DF11%1
Path in Project: <nones

Set Project Path

HCMUTE 11_2014 86 praongiv@ncmute.eau. v



CONNECT PC TO CPU
Connect to the CPU via the Ethernet port

Optical Switch j- f"" - {_{
Module (OSM) ||Il —_— : ||l|

192.168.1.10 192.168.1.20 192.168.1.30
255.255.255.0 255.255.255.0 255.255.255.0

192.168.1.21

255.255.255.0 \\
~
\~--”,
192.168.1.20 192.168.1.24 192.168.1.25
255.255.255.0 255 255 255 () 255.255.255.0
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CONNECT PC TO CPU

Configure the Ethernet driver via RSlinx

> RSLinx Professional
Fle Edit Yiew EsUTETGSE Sl Skakion DOEJOPC  Securiy

| &| | P

':I:I'ﬁl;ﬂ..l"l: sh B Awailable Driver Types:

| ﬂ Add Mew.

1734-UZ0HP for DH+ devices
RAS5-232 DF1 devices
Ethernet devices
EtherM et P Driver
1784-PETH[D])/PCME. for DH+/DH-485 devices Status
DF1 Polling b aster Driver
1734-PCC for ContralM et devices
1784-PCICIS] for ControlMet devices
1747-PIC / AIC+ Driver
DOF1 Slave Driver
OH485 UIC devices
Y = = : YWirtual Backplane [SoftLogixb3=x, 1SB]
Add New RaLinx Driver El DeviceNet Drivers [1734-PC0/PCIDS 1770-KFD SDNPT drivers)
PLC-5 [DH+] Emulator driver
Choose a name For the res dreves. kK SLC 00 [O'H485) Emulator driver

115 characters masmum)] SmartGuard USE Driver
Remate Devices via Ling Gateway
Cancel

Configure Drivers

O

|4B_DF11

From communication tab in Rslink, choose configure Driver, Ethernet/IP
Driver, enter an appropriate name
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CONNECT PC TO CPU

Configure the Ethernet driver via RSlinX

Configure driver: AB_ETHIP-2

Choose Network connection

EtherMet/IP Settings

and IP address

* Browse Local Subnet " Browse Bemaote Subnet

Deszcription IP Address

Windows Default
AMD PCHET Family PCI Ethermet Adapter - Packet Scheduler Miniport 192.168.1.10

| Ok | Cancel Apply Help
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CONNECT PC TO CPU

Select the Controller Path to download to the CPU: Open a project,
choose Who Active then choose CPU to download via ethernet

File Edit Yew Search Logic W

B|=||| &) o |o[seite

(@) absolute_Position_DriveLogix G FEDLevelControlSimulation Offfine T Select Redsnt Path...
%Cem_ﬂecwaryﬁcsv %Indiract_ﬂddrsssinq = = ok S
G CNET_messaging G Kinetix6000_Home _Basic No Forces L I BaT =
7} CompactLogix_IO_Example @LD_scale_value_viS No Edits = " Upload. .
@Cnurd_Mn:-tin:nn_EIend_Crde_Diamn:nnu:I_Squa'e @LDDK_UEI_H._BEF_CDdE Download
%Cnnrd_Mntinn_DriII_Cytle_InFEEu:I_BIand %Messagirq_CﬂnFiguratinn_l?Sﬁ_PLS

CPU_Chassis_Info_MSG i ModbusMaster
@Dayﬂf‘#eek Mu:udl:uusﬁlave
@Dkﬂs_messaging E@Mntiun v Autobrowse I:I B, EE Browwszing network,
@quﬂmntjhase_ﬁemcer @MSG_TD_MWE_CDHUD"EFS - @ Workstati BE201402 122 1REP

Etheriet_IP_PowerFlexds:_MultiDrive @Multiple_BTs_Dvar_CnntrnIN-et _;.;.:lr LS. § g nt. . th t
i |Etheriet_IP_PowerFlexdx_SingleDrive %Multiple_BIS_Dver_RIO i e 2 i mE
() Example_for_1769_ASCII_Module GPLCS_status * 35
< ¥

File name: |E|:|mpactLDgi:-:_IEl_E xample ;I Dﬁ
i

Participants download to ComactLogix to test hardware?
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Bit Instructions

HCMUTE 11_2014

BASIC INSTRUCTION

i You WantTo Use This Instruction Available In These Languages
enable outputs when a bit is set XIC relay ladder
structured text'”
enable outputs when a bit is cleared X0 relay ladder
structured text!
13 bt OTE relay ladder
structurad text’”
seta bitretentive) OTL relay ladder
structured text'’
dlear bit {retentive) OTL relay [adder
structured text'”
enable outputs for one scan each time a ONS relay ladder
ung goes true
structured text!!
5213 bit for one scan each time a rung 0SR relay ladder
qoes trus
seta bit for one scan each time the rung OSF relay ladder

goes falss

91
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BASIC INSTRUCTION
Bit instructions

=i LIGHT1
0 1 Pl
1 C L
3WiE LIGHTZ
1 == T
' E e
SW3 LIGHT2
: 1 E (L
sS4 ZYVE LIGHT3
J1E r 1 w
? 10 LCT.SJ R
SwWa SWE5 LIGHT3
P JE r 7 I
4 1 1 ONZ ] £
E'.-"\."E GER
c ] [ One Shot Rising —
Storage Bit SW_LIGHTE HSB—
Qutput Bit LIGHTS H{OB—
SWT 5F
6 ‘} IF One Shet Falling —
Storage Bit SW_LIGHT? H=B—
Cutput Bit LIGHTT H{0B—
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BASIC INSTRUCTION
Compare Instructions

F You WantTo Use This Instruction Available In These Languages

compare values based on an expression CMP relay ladder

structured text'!!

est whether two values are equal EQU relay ladder

structured text™’

function block

st whether one value is greater than or equal GEO relay ladder
10 3 second value

structured text'

function block

st whether ane value is greater than a GRT relay ladder
second value

structured text'

function block

st whether one value is less than or equal to LED relay ladder
a second value

structured text'!!

function block

est whether one value is less than a LES relay ladder
second value
structured text'!!

function block

HCMUTE 1:
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i

[}

BASIC INSTRUCTION

Compare Instruction

HCMUTE 11_2014

P LIGHT1
Compare 3
Exprezzion AMNALOG=10
ECl LIGHT2
Equal £
Source A ANALOG
[ &
Source B 20
ZRT: LIGHT3
Greater Than (&8 L
Source A ANALOG
0 &
Source B 20
LES LIGHT3
Less Than (&=8 1%
Source A ANALOG
0 &
Source B 25

94
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BASIC INSTRUCTION
Math instructions

f You WantTo Use This Instruction Available In These Languagesl

svaluate an expression CPT relay ladder

structured text'!

add two values ADD relay ladder
structured text™’

function block

subtract two values SUB relay ladder
structured text"’

function block

multiply two values MUL relay ladder
structured text’

function block

divide two values DIV relay ladder
structured text!

function block

determing the remainder after one value is MOD relay ladder
divided by another
structured text’

HCMUTE 11_2014 function block




BASIC INSTRUCTION
Math 1nstruction

0 Compute
De=t WOLT

Exprez=zion (AMNALOGH=10W3IZTET

00
1 vdd
Source A WOLT
0 &
Source B 1

De=t WOLT_UPRP

0 &
SUB
2 Subtract
Source A WOLT
0 &
Source B 1

Dest WOLT_DOWWN

s
UL
3 Multiphy
Source & WOLT_UP
g
Source B 2
De=t WOLT_UP
0 &
T o,
Divide
Spource & WOLT_DOWN
0 &
Source B 2
De=t WOLT_DOWN
0 &
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BASIC INSTRUCTION

Timer
TON Operand Type Format Description
—— Timer On Delay —(fEH;)—
Timer ? —=DNI— Timer TIMER tag timer structure
Preset ? _
Accum ? Preset DINT immediate  how long to delay (accumulate time)
Accum DINT immediate  total msec the timer has counted
initial value 1s typically 0
TIMER Structure
Mnemonic Data Type Description
EN BOOL The enable bit indicates that the TON instruction is enabled.
AT BOOL The timing bit indicates that a timing operation is in process
ON BOOL The done bitis set when .ACC = PRE.
PRE DINT The preset value specifies the value (1 msec units] which the accumulated value must reach
before the instruction sets the .DN bit.
ACC DINT The accumulated value specifies the number of milliseconds that have elapsed since the

TON instruction was enabled.
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BASIC INSTRUCTION

When the TON instruction is disabled, the .ACC value is cleared.

Timer

rung condition in
timer enable bit {.EN)
timer timing bit {.TT)

timer done bit {.ON)

1T

preset I
timer did not reach |
. o -af}—— FPRE value
timer accumulated value [ .ACC) . I 1554
limnit_switch_1 TON
1 E Timer On Delay —CEMD—
Timer timer 1 |—CDN3—
Presst 180 ¢
Accum 0e
tirmer_ 1.1 light_2
1T -
S o
timer_1.dn light_3
1L -
LR W
HCMUTE 11 2C




Counter

BASIC INSTRUCTION

LTy . Operand Type Format Description
—{ CountUp L cuy— P vp p
guunter ; —(DND— Counter COUMNTER tag counter structure
Teset i
Accum ? Preset DINT immediate  how high to count
Accum DINT immediate  number of times the counter has counted
initial value 1s typically [
COUNTER Structure
Mnemonic Data Type Description
CuU BOOL The count up enable bit indicates that the CTU instruction is enabled.
DN BOOL The done bit indicates that .ACC = PRE.
av BOOL The overflow bit indicates that the counter exceeded the upper limit of 2,147 483,647, The
counter then rolls over to -2,147 483,648 and begins counting up again.
N BOOL The underflow bit indicates that the counter exceeded the lower limit of -2,147 483 648. The
counter then rolls over to 2,147 483,647 and begins counting down again.
PRE DINT The preset value specifies the value which the accumulated value must reach before the
instruction sets the .ON bit.
ACC DINT The accumulated value specifies the number of transitions the instruction has counted.

HCMUTE 11_2014
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Counter

rung condrtion in

count-up enable bit {.CU)

count-up done bit {.DN)

preset

counter accumulated value [ ACC)

HCMUTE 11_2014

BASIC INSTRUCTION

imit_switch,_1 il
] E Court Up L CU—
Courtes counter_1 —(DN}—
Preset n0*
Accum o€
counter_1.dn light_1
1L =
- L
limit_switch_2 counter_
1 E CRESS—




EXAMPLE OF INSTRUCTIONS
Using LAD, FBD, ST, SFC to program for relay

control circuits from Ex11 to Ex13

EXll L/‘l_gﬂ? é 17‘ s
Py )
51__\ Kt K1\ K7

Ex12 R;j?

. K'El:l H, K:I:‘l:‘ Ha
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HCMUTE

EXAMPLE OF INSTRUCTIONS




EXAMPLES OF INSTRUCTION

Ex15: ; A B C
=l = 1 Ll [ X
K | [ i |
e e

i- :
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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 ENHANCE _INSTRUCTION

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

£5] Tasks

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
3 Trends
£5) 1j0 Configuration
-8 1756 Backplane, 1756-410
80 [0] 1756-L61 ENHANCE_INST
ﬂ [4] 1756-0B 160 DC_QLTPUT

HCMUTE 11_2014

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

4 » '\ Monitor Tags A Edit Tags /

105
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MSG, GSV, SSV INSTRUCTIONS

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 =2| & | Alias For Baze Tag Data Type =G
|_ R DATA Mezzage HER
Message Contral R _DATA [ HDN
+F_w_DATA Flags INT
F_w_DATA E'w BOOL
R_w DATAER BOOL Message Configuration - R_W_DATA
Fi_w_DATA DN BOOL — —
F_'w DATAST BOOL —— | Configuration | Communication | Tag
R_W_DATAEN BOOL Meszage Type: CIP Genenc W
R_w_DATA.TO BOOL Block Tramsfer Read
B w DATAEM CC BOOL g Block Transfer Write
+ W _DATAERR INT ?EEQCE S 17 Dzia Tobls Rezd 3
- CIF Data 'I_'al:ule Wfrite ] x| (Bytes)
+-R_w_DATAEXERR DINT Caryice CIP Generic
i [HejModule Reconfigure
+ A w_DATAERR_SRAC SINT Lode: PLC2 Unprotected Read h
+F_w DATADN_LEM INT Instance: |0 PLCZ Unprotected ‘Write
PLC3 Typed Read
+-R_w_DATAREQD_LEM INT ;
PLC3 Typed Write
+ F_W_DaTA DestinationLink INT PLC3Word Range Read
+F W DATA DestinationMod IMT PLC3 %W ord Fange Wite
i EENAHGIEOTe PLCS Typed Aead
+ B ' DATA Sourcelink [MT PLCS Typed Wit
+ R_W/_DATA Class INT Etgg mﬂrggawe Ef?d
: ord Range Wiite
+ B DATA Attrbute INT 2 Enable O Enable|sERrcos DN Hgad Dane Length: 0
+ SERCOS DM Write .
F_w_DATA Instance DINT 3 Enar Code: 3LC Typed Read [ ] Timed Out €
+ H_W_DﬂTﬂ.LDCB"ndEH DIMT By Bty CLC T_','|:IEd white
+ F_'w_DATA Channel SIMT tine* | FALY  Eror Teut
ey |
e e |
@ brrors [ Search H
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MSG, GSV, SSV INSTRUCTIONS

Message Control (MSG)
» Message configuration

—— Message

M56

M50

message

—~JE

R

(@

(RS-

Mezzsage Lonhguration

Configuration® I Communication]| Tag |

Messzage Tyvpe:

ﬁ ckheretoconfigurethe MSE instruction

- Mezzage_1

I CIF Data Table Head LI

Source Element: |

Mumber OF E lements: Ii

=

D estination Element: |

=l

Mew Tag. ..

if The Target Device Is a

Select One Of These Message Types

Logix5000 controller

CIP Data Table Read

CIF Data Table Write

I/0 module that you configure using
RSLogix 5000 software

Module Reconfigure

CIP Generic

0908248231



ENHANCE INSTRUCTIONS

Message Control (MSG): Message configuration

Configuration® I Communication| Tag |

Message Type: | CIP Data Table Read j

Source Element: |

Number OFf Elements: || 3:
Destination Element: | ;I New Tag... I

For This Property Specify

target device. Use the addressing syntax of the target device.

Source Element o If you select a read message type, the Source Element is the address of the data you want to read in the

o If you select a write message type, the Source Tag is the first element of the tag that you want to send to
the target device.

Number of Elements The number of elements you read/write depends on the type of data you are using. An element refers to one
“chunk” of related data.

Destination Element o If you select aread message type, the Destination Element is the first element of the tag in the Logix5000
controller where you want to store the data you read from the target device.

o If you select a write message type, the Destination Element is the address of the location in the target
device where you want to write the data.
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MSG, GSV, SSV INSTRUCTIONS
Message Control (MSG): Message configuration

Message Configuration - My_Message

Configuration Cﬂﬁ“unlﬂm"‘] Tag |

By

Path | Browse... | Specify a path
TIFTIA T et . . . \
- - Specify a Communication Method Or
SHEIE S S I 2] pesinati R~ Module Address
i !'Ir”-:-'-. ifik: |l' 3: Destinali 0 = s
F Cor W Cache Connections & Choose a cache option
I Then

The 1/0 configuration of the contraller has
the module that gets the message.

Use the Browse button to select the module.

The |/0 configuration of the controller has
only the local communication module.

1. Use the Browse button to select the local communication module.

2. Type the rest of the path.

The |/0 configuration of the controller
doesn't have any of the modules that you
need for the message.

HCMUTE 11_2014 109

Type the path.
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MSG, GSV, SSV INSTRUCTIONS
‘Message Control (MSG): Message configuration

Example

The |/0 configuration of the controller has
the module that gets the message.
Click the Browse button and select the module.

Path: |Paer_EnntruIIE:r | EIEHSE... I

Peer_Controller

The |/0 configuration of the controller has
only the local communication module.
— Go to the local communication module.

— (Go out the EtherNet/IP port....
— to the address of 10.10.10.10.

Go across the backplane. ..

( to the module in slot 0.

Path: |LocalEMB, 2,10.10.10.10,1,0 Browse...
LocalENE. 2,10.10.10.10,1, 0
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MSG, GSV, SSV INSTRUCTIONS
Message Control (MSG) Example

Send data from Master CPU ( Slot 0) to Peer CPU(SIot 5) or

Vvice versa
» Create a project with two CPUs and a Send_Data tag in

controller tag
» Create another project with two CPUs and Read Data tag in

controller tag
»Use MSG instruction to send or read data from Master CPU

to PEER_CPU or vice versa
All tags are created in controller tag
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MSG, GSV, SSV INSTRUCTIONS
Message Control (MSG) Example

» Create a project with two CPUs and download to

CPU_Master

=-£5 Controller CPU_MASTER
i Controller Tags
(3 Contraller Fault Handler
(3 Power-Up Handler
-5 Tasks
-8 MainTask
+ Eﬂ; MainProgram
(3 Unscheduled Programs / Phases
-3 Motion Groups
(3 Ungrouped Axes
(53 Add-On Instructions
=-£5 Data Types
C User Defined
+ E@o Strings
(g Add-On-Defined
+- Ly Predefined
1L Module-Defined
(3 Trends
=5 1j0 Configuration
- 1756 Backplane, 1756-410
A [0] 1756-L61 CPU_MASTER
B [4] 1756-08 160 DC_OUTPUT MODULE

Scope: | [ CPU_MASTER % | Show: Al Tags v| Y.

Mame ] 2 | &liaz Faor | Baze Tag Data Type | Descrption
+ Locat4:.C A8:1756_DO_DC...
+ Local 4 A8:1756_DO_DC...
+ Locat4:0 AB:1756_D0:0:0
+-MASTERDATA MESSAGE
+-SEND_DATA DIMT

& ]

B [5] 1756161 CPU_PEER
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MSG, GSV, SSV INSTRUCTIONS
Message Control (MSG) Example

» Create an another project with two CPUs and download to
CPU_Peer

£ Controller CPU_MASTER — -
iR Controller Tags Scope: | [l CPU_MASTER |%| Show Al Tags w || 7
[£3 Controller Fault Handler = —
(23 Power-Up Handler M ame =] i} | Aliaz For Base Tag Data Type Dezcription
25 Tasks + Local4:C AB:1YRE_DO_DC. .
= ‘% MainTask +Local: 41 AB:17E6 DO DC..
+- (5 MainProgram _ |+ Local4:0 | 4B:1756_D0:0:0
3 .I_Inscl'ueduled Programs | Phases T READ_DATA DINT
£5] Motion Groups =
(23 Ungrouped Axes |+ -PEERDATA MESSAGE
[Z3 Add-On Instructions *"?;
£ Data Types
[ User-Defined
+ E@, Strings
Eﬂ, Add-On-Defined
+ E@, Predefined
+ Eﬂ, Module-Defined
[Z3 Trends
£5 1/0 Configuration
=3 1754 Backplane, 1755-410
f0 [0] 1756161 CPU_MASTER
8 [4] 1755-0B160 DC_OUTPUT_MODULE
8 [5] 1756161 CPU_PEER

—— | oy | ey | oy | o
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MSG, GSV, SSV INSTRUCTIONS

Message Control (MSG) Example

» Use MSG instruction to write or read Data from Master to
Peer or vice versa

M3G

ez

sage
lezzage Control MASTERDATA [wa] HCON—

- ENT—_|

—(ER>—

Corfiguration”™ | Communication || Tag

Destination Element; | READ_DATA

Message Type: ZIP Data Table Write
Source Elememt: SEND_DATA
Mumnber OF Elements; |1 -

i3 Enable 2 Enable Waiting i) Start i) Done Done Length: 0
i Emor Code: Bxtended Emor Code: ] Timed Out €
Emar Path:
Emor Text:
II".'13ir1I1 L 0K J I Cancel I I Apphy I I Help

HCMUTE 11_2014

Configure to write data
from Master to Peer

Tag In master

ag in Peer

3
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MSG, GSV, SSV INSTRUCTIONS
Message Control (MSG) Example

» Slect path to transfer data

IC‘E’:‘Eﬁﬂ":' | I Browse... ]

Path: |CPU_PEER |

s CPU_FEER
CIP Wi = B [/0 Configuration Ictal)
Source =- - 1756 Backplane, 1756-470
: ----- ﬂ{l [0] 178E-LET CPU_MASTER
[¥] Conneg ----- i [4]1?‘55 I:IE'IED DC_ I:ILITF'LIT MODULE
3 Enable 1
3 Emor Coc
Emor Path:
Emor Text:

] H Cancel ” Help ] m
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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
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ADDON INSTRUCTION

Creating Add-on Instruction

=5 Controller ADD_ON_INSTRU
~|# Controller Tags
----- 23 contraller Fault Handler
""" (5 Pover-Up Hander New Add-On Instruction
[—:I'E.I Tasks
=8 MainTask Name:
Eﬁ: MainPragram : |Tf-'-.N k_LEWEL_COMTROU ] 4 I
----- (3 Unscheduled Programs / Description: Cancel |
EI'B Maotion Groups
|:|I:I Ungrouped Axes Help |
=25 Data | Mew Add-On Instruction...
E@, L Import Add-On Instruction... Type: I_ Ladder Diaqrar -
- 8 = =
E@) A c'ly'o cut bl zjor bdinor Entended Text
E@) P B Revizion: | 1=+ |I:| - |
_____ Il:i.TrEl': [ =] Revizion Mate:
=51 I/ Configuration | |
Yendor: I
[~ Open Logic Foutine
¥ Open Definition
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ADDON INSTRUCTION

Creating parameters and Local Tags

Add-On Instruction Defimtion - TANK UNTRUL v1.U = [[E][#

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’Tx e e | ecind 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«

119
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Controller Crgan..

m
il Controller Tar

1 Cantroller Fa
[C3 Power-Up Har
£5] Tasks
=8 MainTask

=l MalnF'ru:ugr

Eij Maink

3 unscheduled |
£5] Maotion Groups

3 Ungrouped &:
£5] Add-on Inskructic
= TAMK_LEVEL
8 Paramete

Eij Liogic

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

L e 00X

Scope: @T.&NK_EEINTHE | Show: | &l Tags

23 Controller Faulk Handl
3 Power-Up Handler
=)-425] Tasks
=58 MainTask
= % MainPrograr

K_‘ Program Tags
Eﬁ Maink.oukine
3 Unscheduled Program
=5 Maokion (Groups
3 Ungrouped Axes
=425 Add-On Inskructions
= TAME_LEVEL COMTR:
A Parameters and L

Eﬁ Logic

[

abed | b v dabr

M ame =] [ | Alas For | Baze Tag | Data Tepe
+ Local: 2| AB:1763_DI3Z10
+/ Laocal:&C AB:1763_DO32CH
+| Local:3 AB:ATES D030
+/ Local:3:0 AB:17E3_DO320:0
+| Local:4:C ABTEI_IF4:C:0
+-Local: 4| AB:1763_IF4:1:0

R Local 2. Data 2 Local 2.0 ata 2 BOOL

START Local:2:1.Data.0 Local:2:1.Data.0 BOOL

STOF Local 2. Datal Local 2.0 atal BOOL

PLMP Local2:0.0ata 0 |Local2:0.Data0  (BOOL
+-LEVEL_SEMSOR Local4:[.ChiData |Local4:.ChOData [INT

TaME_LEWEL _COMTROL

TaMk_|EVEL _CONTROL TaMKDATA [
Level_senzor LEWEL _SEM=OR
=Lacal4: 1. ChlData=
0+
START
0«
stop STOP
0+
PLIMP
=Local:3:0 Data 0=
0+
Orverload R
=Local: 2| Data 2=
0«

start

Puimk

Participants program to control Tank Level using Add-on Instruction?

HCMUTE 11_2014
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=5 Add-0n Instructions

= TaME_LEWEL _COMTRE
& Parameters and Lo
Eﬂ Liagic

255 Data Types

ADDON INSTRUCTION

Export and Import the Add-on Instruction

Open Definition

=5 Tank L Lsh New Add-On Instruction...

@ User-Defined Copy Chrl+iC
@ strings
=55, Add-0n-Defined
TAMK_LEYEL_CON
3 Predefined ]
Eﬁ, Module-Defined Monitor Tags
3 Trends )
) ) Verify
=55 1j0 Corfiguration
=l Backplane, CompactLo Cross Reference Ctrl+E
f0 1760-L32E TANK_
= ‘ 1769-L37E Etherne Browse Lugic. 0o Chrl+L
=5 Ethernet ]
(= CompactBus Local Brink C
B [211780-1002 _
g 3] 1?69—0832' Expart Add-Cn Inskruckion, ..
B [4] 1789-IF4/E _
i Properties Alt+Enker
55 I

W Par

Import &dd-0n Instruckion.,

]
Eij Log
=5 Data Types
E@o User-De
E@o Strings
=3 Add-or
Tak
i Predefi

Prink

[, Moduls-Defined

[ Trends

HCMUTE 11_2014

Import Add-On Instruction
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e

by Recent
Docurments

Deszkiop

D

My Recent
Documents

Desktop

)

My Documents

My Compiter

Savein: | (- EXPORT_ADD-ON INSTRUCTION ¥ 2 e E
TAME_LEVEL.LS=
X
Lock i | () EXPORT_ADD-ON INSTRUCTION ¥ 032 E
4| TANK_LEYEL LS
File name: TANK_LEVELLEX v et |

pe
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ANALOG MODULES

-
I
I
Analog Sensor sD ||
Pressure = 500mV :
Temperature =V || Analog
Flow £)5V : Tnput
Speed 005V Modules
pH value 9 1105V &I
Viscosity £5V |
ete. L10V :
0-20mA |
|
|
|
122

HCMUTE 11_2014

Analog
Qutput

P Modules

§ D
= 500mV
z1V
x5V
0105V
[0V
£5V

£ 10V
4-20mA
0-20mA

Actuators
Flow valves
Inverters
Drivers

& Etc..
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ANALOG MODULES
1769-1F4 Analog Input

=Configure input voltage range
-10V...10V DC
0...10V DC
0..5vDC
1..5V DC

=Configure input current range
0..20mA
4...20mA
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ANALOG MODULES
Connecting voltage and current Sensors

Belden 8761 cable (or equivalent)

analog source

-+

k4

earth ground the
shield locally at
the module

o + External 24V dc

O -

Power Supply

(1)

(optional)?

HCMUTE 11_2014

Sensor/
Transmitter
Supply

+0

1769-IF4 Terminal Block

O Current

Transmitter

Signal

—

Voltage
Transmitter

.+
[ | ] Er-:;nd Signal

Voltage
Transmitter

° Ground gignal

External 24V de
Power Supply!!
(optionalfld  ~

124

phuongtv@hcmute.edu.vn_0908248231



ANALOG MODULES
Analog Input Module, connecting voltage sensors

Yoltage Input

E e Sl | e =Configure input voltage range
" Sl |z -10V...10V DC
™ Ol | 0...10V DC
. Ol e 0..5V DC
o St | e 1...5V DC
IFER £= MC
Ihes+ | f | £= | ATMN-5
IMS- : g_ NC
RTM : 2: RTM
ires+ | || 20 [ ] |1 rmre-s
s || | 32 31 .£= NC
M7+ ;B 32 33 [ | BTMN-7
M7= 8|z 35 9' NC

i
[ [
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ANALOG MODULES
Analog Input Module, connecting current sensors

[ ES
1 e

ILRES
I

IMZ4+

HCMUTE 11_2014

e e [ 2

INZ+
IM3-
IN4+
19 -5
INS+
IME-
RTH
IM&+
IMN&-
INF+
IM7-

(
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=Configure input current range
0...20mA or 4...20mA.
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ANALOG VALUE REPRESENTATION

Valid Input Data

1763-1F4 [nput | Input Value Example | Input Raw/Propor | Enginearing | Scaled-for- | Percent
Range Oata Range tional Data | Unit P10 Full Range

Condition Decimal Dacimal Decimal Decimal

Range Ranga Ranga Ranga

v Ovar 10.5 0y lvanrangs 2767 (max.) | 10800 (max.| 8733 (max.| N

+10 5 3| lva~range | 2767 imax) | 10%00 imax) 6783 (max| N

o +10Vd 0.0 Narma il 0000 i N

1y Narma 1182 N

0.0V d Narma 205 -1000] I N

3l 15Vd Inda~range | -327G7 (min| B0] (min| 0{min, N

dnder-105V d ] Inda~range | -32767 imin) | -10800 (min| 0(min, N

127

HCMUTE 11_2014

phuongtv@hcmute.edu.vn_0908248231



ANALOG VALUE REPRESENTATION

Valid Input Data

1765-1F4 Input
Range

Input Valua

Example
Data

Input
Range
Condition

Raw/Propor
fional Data

Enginearing
Unit

Scaled-for-
P10

Percant
Full Ranga

Decimal
Range

Decimal
Ranpe

Decimal
Range

Decimal
Range

- - - - - = - ma | =a] - -
T AT L U T | i LR B | S =i imEay e i FLllF -
SR g _I E ke B el - - _I a2~ 3 _E P a-\.l e el ekt I A o i
- iy - i | =r'a] - - e
1. - ST (PR R T T T | S =i imay el FellF "
<. L ¥ O SV 0 i gnga 4e g d IMax.) ifo Ll 0.0
- - —- 5 - oo T - 3- e
i n -1 NI, T f = o
e e . el - il 3 il La| ekl e b ik kel el e
- 5 It -
Ui - I
- i il 3 a3 et kel
- - - oo .= -
=T =T R ey — 1 = F, =
o - ARy Y _I _E' 3 _! - | el " da'nd pll T |
- - - = 'I'\-Ig S =i
P Eid - T e ey — 1 = F, =
_I _E - el B e _I _E' 3 _E & | ek ™ el gl i T |
=
- ] - = - Nl - - ot | e
s - |rnmy —— | g 17 7 =
4 1 U bl 1 (RN |-y ALY | 1 e 1 - 3 - b = AR T e ki e el
oL LT e |1y e v o B - - raalnt) =
- - - " 3 - e b | e e B o ke e ek el
- -, e =] 1 P T I [ T T - 3- e
ol ol P I S | Bl oud ' 3 i) Ao el k) i N pe S|
= = ’ 5 - - - -
— P
| = il 3 - - - -
- --'-'— -'-'— - - —— 1l 1l ] 1l
I _E -l a | _I _E' 3 _E - - - -
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ANALOG VALUE REPRESENTATION

Valid Input Data

i 4 B - ' - B B - = - ' P b =B 1017 o T 5
JV T3 3V aOc JWET 3L AV dC . W OC Ja-ranga L 5 Pl fellz md bl
- _ - " - i o g g = e | R
:l'.:'.' :- :l'.:'.' J- _I-E' 3 :.E JL :I'-:-I [ i S 3 .|:.|.|
- = -l = = 1 . =5 q oy —— ) T ala
wi ¥ J- .: : Y :- : L J- ' 3 o | & :-I-I-I a 3.‘ el (ol
il - LY pep— 1l il 1l
-l L J- '|: 3 -l -l -l
- = - = " Lo T 1 Tola Lo d Taalal
05Vd 05V dc Jnde~rangs 2 -500 I -16.3 I 000
- - MK - T - - ] T 127 — 1 %N
Undar -0.3V dc -1.0V dc Unda~rangs -300 | -15.3 | 000
2 . " - P _ - " - i _ P | R
5 : aL) ]- _I-E .|:" :- 5 J- _I-E' 3 -IE ol [ i S 31 .|:.|.|
Ta = - = ~ . " T~ | 1 10T e T =g |
T :'.' J- - :'.' J- _I-E' 3 .|E .|:.|.| [ 4 s 31 .|:.|.|
- T W T Tl T T — 1 —— gy - 1
el E - -l -l -I.- - el E - L L a el ell el J-. -. el ell el
= 1 PR ] a1 ]
= L ]- LR 3 - - -
M B - il - - L —— ol — | —— - aal ——
0.3V dc 0.5V dc Unda~rangs -300 | -313 | s |
L I - 1 n - —— —— 1 o —
Under -5.0v dc 0V dc Jdnda~ranga -500 | -1 | 500 |
N T = - 1 e i o I ~ . Lo o Clala | 1 TN e T ala -
= AT A i Jdvar £ - = Bl - i Jva=rg :IE R [ L I 3 M o P
" 7 e 1 7 e I e - " i ol 178 "
'y -l s | - -l s | _I 2% 3 :|E | R il 3 J:i:
T e 3 o Tl Y L o la | Tl s T ala
=i = .: i S = e o s LR 3 R a N 3.‘ i
R 1 I ] - -
=i i : 5 =L - -
- - _ I e " e -
32mA 3ZmA Jnde~rangs 3200 -31% I 500 |
L 1 1 oy & P ATyl T [ . L
-I 1 = I = wl i -I Ja~ranga Al LA '3 ] | J1
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ANALOG MODULES
1769-OF2 Analog Output

=Configure input voltage range
-10V...10V DC
0...10V DC
0..5vV DC
1...5V DC.

=Configure input current range
0...20mA
4...20mA
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ANALOG MODULES

Connecting Actuators to current and voltage Output

o o OVouto+
Wegekad ]| | (] oo
— - (O ANLG Com

earth ground One
Ovout1+

Olout1+

earth ground

External 24V dc Power + O
Supply!! (optional)? - ©
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ANALOG MODULES
Connecting Actuator to current Output

1756-0F8 Current wiring example

VOUT-4 @ t@ VOUT-0
out-4| | |IER t@ OUT-0 & W EEEEL
RTN @2 |lED)] | rr : - load
vout-§ | |[ER t@ VOUT-1 \[
IOUT-5 @ t@ IOUT-1 |
VOUT-6 @ 16| | vouT- helgerauns
1OUT-6 (-:E t@ IOUT-2
RTN @ t@ RTN
VOUT-1 @}-}_ t@ VOUT-3
1OUT-7 @ t@ IOUT-3
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ANALOG MODULES

Connecting Actuator to voltage output
1756-0F8 Voltage wiring example

-
VOUT-4 t@ i) | vouro —— -

IOUT-4 ' IED)|| out-o - ><><

RTN ﬁt@ 6D | RN —

VOUT-5 t@ IE5)|| vouT-1

IOUT-S t@ 16D | ouT-1 Shelgroune
voutd| | |IED) |IEB)]| vour-2

IOUT-6 ' 1@ out-2

RTN t@ =) || RTN

vour7| | |{eB 1@@ VOUT-3

IOUT-7 t@ 1@ IOUT-3
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CONNECTING ANALOG INPUT MODULE

EX16: Connecting pressure sensor with voltage output to
Input analog module

‘ Operation 1 lEf”W” O +vV

indicator
e

White (ON/OFF)

Main —E

*
-
crcuit 1 i

Black (linear output)

i
i
1.
I —
i Lnad.
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CONNECTING ANALOG INPUT MODULE
EX16: Answer
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CONNECTING ANALOG INPUT MODULE

EX17: Connecting an Ultrasonic sensor with current
output to input analog module

Rated operating Outputs Ordering no.
dist. (S )
200-2000 mm 0-10V UA18CLD20AKM1TR
200-2000 mm 0-10V UA18CLD20AKTR
200-2000 mm 4-20 mA UA18CLD20AGM1TR
200-2000 mm 4-20 mA UA18CLD20AGTR
Wiring Diagram
1 BN +
.
QD%' 4 BK
5 PK I : Teach-in
I
o | o 1 2
3 BU -
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CONNECTING ANALOG INPUT MODULE
EX17: Answer
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CONNECTING ANALOG INPUT MODULE

EX18: Program to output 10V at 1769-OF2 module
Connecting an potentiometer to 1769-1F4 and program to
calculate voltage at input of the module

Vout0

>

Vin0+ 0-10Vv

€ 1769-1F4 1769-L32E | 1769-OF2

\ino- ANLG Com

ANLG
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CONNECTING ANALOG INPUT MODULE
EX19: Program to output Votage(10V) at 1769-OF2 module
Connecting an potentiometer to 1769-1F4 and program to
output I(mA) at loutl of OF2 module.
Connecting loutl to linl and program to calculate I(mA) at
Input module.

v

Vin0+

Vin0-

ANLG

In1+

|

Vinl/Inl-

1769-1F4

1769-L32E

1769-0OF2

Vout0 J

10V

ANLG Com

loutl

0-20mA

ANLG Com
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RSLOGIX 5000 CONTROLLER TASKS

A RSLogix 5000 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 | Then use thistype of Description
logic task
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.

» Ataconstant period (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 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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RSLOGIX 5000 CONTROLLER TASKS

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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PROGRAM FOR PERIODIC TASKS

Create a Periodic Task, Put an appropriate name, select Task Type, Periodic

and Priority, create a program and write a logic program

» Create a Periodic Task, enter an appropriate name

File Edit View Search Logic Communications

al=|l =l sl ol |
|

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

»Select 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

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

E1-E5 Tasks
=68 MainTask
Cﬂ; MainProgram .
@ Periodic_Task_1000ms E"E" Tasks
' — =148 MainTask
X .

o [Z3 Unscheg :
ERp ey New Program : #- % MainProgram
.23 Ungrol =48 Periodic_Task_1000ms
..... [ add-on 1l Mame: IP‘ngram1 0k I EIEE Main_routine ===
=15 Data Type Ll Program Mew Routine. ..
[:% - Dezcription; Cancel | t-[(3 Unscheduled Pro .
Eﬁ) String EI'E] Motion Groups J‘E =il Liri+a
.C Add-0 Help | [:II:I Ungrouped Axes Copy Ctrl+C
f:ﬂ, Predefl  Schedule ik . 0 [ Add-0On Instructions Paste o
Cﬁ) Moduld IE@] Periodic_Task_1000ms J EI'E] Data Types [ ] ) )
----- EF Trends [ Inhibit Program Eﬁ User-Defined . o
-3 10 Config Eﬁ, Strings e
o E 1756 L add-on-Defined erify
Eﬁ, Predefined Cross Reference Ctrl+E
. —— @ Module-Defined
New Routine X = (3 Trends Browse Logic... Cirl+L
EI'E] 1/0 Configuration
M arne; b AN _DK EI- 1754 Backplane, Accept Pending Program Edits
I - [1] Emulator el Brinn Ero e i
Descriptior: Cancel |
Type: Ladder Diagram j Help |
In Program -
or Phase: IIzaJ Program J
[~ Open Routine
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PROGRAM FOR PERIODIC TASKS

» Select Main Routine for writing logic program

9 ||
— g CUIr A

B MewRoutine...

ET Unsche

£5 Motion Gro Copy Cirl+C

| Ungron
(3 Add-On In
&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

werties for seled

General  Corfiguration l Maritor |

Assigned Routines:

#% Program Properties - Program1

Verify

Main: |:ru:une >

Cross Reference Ctrl+E

Browse Logic... Cirl+L
[ Inhibit Program

R o

] | Cancel

Help |

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

Program Tags

B2 mam
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PROGRAM FOR PERIODIC TASKS

» Select 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

Choose 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, 2
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 10T instruction in the producing cntroller to signal the production of new data.
The I0T instruction sets an event trigger in the producing tag. This trigger passes to the
onsumed taq 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
the logicof 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 |1 000000 me
Pricrity: |1 3: [Lower Number Yields Higher Priority)
Watchdoa: |5EIIJ.UEID ms
When the task is done, do not update digital outputs in the local s &
Chassis. g [v Disable Automatic Dutput Processing To Fleduce Task Overhead

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

Choose 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

EvemiMaskiisbiigged whenever datdJgom input change  phuongtv@hcmute.edu.vn_0908248231



PROGRAM FOR EVENT TASKS

Create a Event Task, enter an appropriate name, Select Task Type, event

And Priority, create a Program and write a logic program

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

Priority

M arme: 1] 4 | iR @
Description:
Cancel I arne: |Event_T azk 0k |
Help D ezcription: Cancel
Type: | Periodic ﬂ
Period: 10000 me ; Help
ype:

Friority: 10 3: [Lowwer Murnber *ields Higher Priority] | J

Trigger: EVENT Instruction Orly -
W atchdog: a00.000 M

Tag: J
[ Disable Automatic Output Processing To Reduce Task Overhead
™ Inhibit Task | Execute Tazk If Mo Event Docurs Within it

Pricrity: 10 El: [Loweer Mumber Yields Higher Priarity]

i atchdog: A00.000 ms

[v Dizable Automatic Output Processing To Reduce Task Overhead
[ Inhibit Tazk
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PROGRAM FOR EVENT TASKS

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

iy b || |
S5 M |f:a, Mew Program. .. |
+ I:a IH Mew Equipment Phase. .. 145 Tasks
= Pe 4@ Event_Task
o528 % cut Crl4x SR }PROGRAM_FVENTTASK
Copy Cirl+C K_‘ Program Ta;ﬁa Mew Routine. ..
-8 MainTask
3 un B +- 2§ MainProgram
=25 Motion Delete Del {38 Periodic_Task_1000r o
&3 un {28 Program1
3 add-0 Cross Reference Cirl+E 5 Program Tag
=-£5 Data T ] B mam
(g Us Properties Alt+Enter (23 Unscheduled Prograi
. 1455 Motion Groups Verify
(3 Ungrouped Axes Cross Reference
New Routine g Add-On Instructions
Name:
Dezcription: Cancel
Type: Ladder Diagram j Help
Ir Proaramm
M ECarEm 8 PROGRAM_EVENTTASK |
| Open Routine
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PROGRAM FOR EVENT TASKS

» Select 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

155

-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

——
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PROGRAM FOR EVENT TASKS

» Select 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

+ |:§J MainProgram
- % Perindic_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] Controller Relogix500_Emulatar
X Controller Tags
(3 Controller Fault Handler
[£3 Power-Up Handler
£5] Tasks
- ﬁ Event_Task
= ‘% PROGRAM_EVEMTTASK
X Program Tags
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.

HCMUTE 11_2014

e

(End

=2

EVENT

Trigger Event Tagk [—
Tazk Ewveni_Task
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MINOR AND MAJOR FAULT

Minor Fault: CPU does not go in stop mode with fault
»Periodic Task overlap.
»Load from nonvolatile memory.
»Problem with serial port.
»Low battery.....
Major Fault: CPU goes in stop mode with fault
The CPU powered on in run mode.
A required 1/O 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:

destination data type.
- Reduce the size of the ASCI value.

HCMUTE 11_2014
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MINOR FAULT CODES

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.
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.
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.
49 Project oaded from nonvolatile memary.
0 Unknown errar while servicing the serial port. Contact Rockwell Automaiton Technical Suppart.
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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
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MINOR FAULT CODES

Handle Minor Fault
EX: Arithmetic overflow, result of arithmetic instruction is out of
range( Type =4, code =4)
»Create a tag, named source with real type and another
named Destination with integer type .
»Write an instruction to increase data of source tag.
»Write an instruction to move data from Source tag to
Destination tag
»Download program to the CPU, run CPU
» Slect the CPU/ Properties and minor fault to view Type and
Code.
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MINOR FAULT CODES

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

Type =4, code =4)

Rem Run m = Fun Mode
Mo Faorces . |! Controller OF,
Mo Edits I% B attery OF,

|25 Controller MA:
A Controller
23 Controller
| Power-Up
1425 Tasks
|- 58 MainTask
=28 MainPr
E‘ Pri
B me
(3 Unschedul
5] 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
—1-25 1j0 Configural
—|- ¥ 1756 Back

fa [1]Em

73 T

(2]

[ 140 Mot Present

HCMU IE L1 2U

ADD
Source A Source
5340 &
Source B 2
Dest Jource
55340 &
Il O
Move
- Source  Source
=) 1 5534.0
De=t Destination
General ] Serial Port l System Protocol l User Protocal l Major Faults l 2 e
Minor Faults Date. Time l Advanced l SFC Execution ] File: l Memary
3207 minor faults since last cleared. Clear Minors
Recent Faults:
2/16/2014 2:22:30 AM ~|  FaulBis:
{Type 04) Program Fault [ Powerup
{Code 04) Arthmetic overflow. Result of an anthmetic = ;
instruction out of range. [ 140
Task: ain Task
Program: MainProgram ¥ Program
Routine:  MainRoutine W
Location: Rung 1 [ Watchdog
LV pnuongtv@ncmute.eau.vin_uvugzZ48431




MINOR FAULT CODES

Monitor Minor Fault
EX: Periodic task overlap, Task scheduled again before it finished

executing(Type =6, code =2)

»Create a tag, named CPT with data type is real, two tag
named Source(real) and Destination(Sint).

» Create a Periodic Task with period 1ms and a routine

»Use CPT instruction to multi Source tag and Destination tag,
the result is placed in CPT tag.

»Download program to the CPU, run CPU

» Slect the CPU/ Properties and minor fault tab to view Type
and Code.
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MINOR FAULT CODES

EX: Periodic task overlap, Task scheduled again before it finished executing(Type
=6, code =2)

o1-E5 Controller MAJOR_MIN &
@] Controller Tags
(3 Controller Fault Ha

(3 Power-Up Handler Compute
~J -] Tasks Deat CPT
-|-£58 MairTask o 1401180 ¢
- Eg MainProgram Expreszion (Source*Destination)/10
E' Program T:

Eij MainRoutir

- % Perindic_Task_ove
-8 PROGRAM_CF

A Program T:

routine_cp r
(3 Unscheduled Progr Gereral | Sedal Par l System Protocol l User Protocal ] Major Faults l
=|- £ Motion Groups Minor Faults Date/Time ] Advanced l SFC Execution l File ] Memary l

(3 Ungrouped Axes
[ add-On Instructions 16280 minor faults since last cleared. e
~1-3 Data Types Recert Faults:
[ User-Defined — Fault Bits:
Shi 2/16/2014 2:57:56 AM A :
! % A dlljnfjs Defined (Type 0&) Watchdog Fault | Powenup
MwEtne {Code 02} Periodic task overlap. Task scheduled again | _ .
+ Eﬁ Predefined before it finished executing. = L0
Eﬁ Module-Defined Task:  Periodic_Task_overap —_—

HCMUTE 11_2014
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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.
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MAJOR FAULT CODES

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

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.

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

program COnversion process.

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.

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

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.

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

HCMUTE 11_2014
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MAJOR FAULT CODES

Example about Major Fault: Timer with a negative value preset for its Pre
( Type =04, code =34)

2 | & S| &[=|ef -

M ™ Frogram Mode
B Cortroller Fault

~ [ Battery OK,

= [ 1/0 Mat Present

julted
) Forces
1 E ditz

[ | - BllR [B ] alal

. .,; Path: | AB_VBP-1v1"

Lt‘ﬁﬂlllllllll

I et £ X X T

=] Controller MAJOR_MING | |

¥ Controller Tags

3 Ungrouped Axes
7 Add-On Instructions
=] Data Types
Eﬁ, User-Defined
i Eﬁ, Strings
Eﬁ, Add-On-Defined
t Eﬁ, Predefined
Eﬁ, Module-Defined
71 Trends
=] 1/0 Configuration
H-E3 1756 Backplane, 175
B0 [1] Emulator MA:

HCMUTE 11_2014

3 controller Fault Hane TON
3 power-Up Handler 0 Timer On Delay —CEN —
=] Tasks Timer T
L % MainTask Presst -200 &= ON—
- ﬂ MainFrogram Accum 0%
E‘ Program Tag
Eij MainF.outine
[£3 Unscheduled Prograr T.OH LHGT
=] Motion Groups 7 F i

Date/Time ] Advanced l
Serial Paort Systern Protocal

Minor Faults l
General ]

1 major fault since last cleared.

Recent Faults:

SFC Execution | Fle |

Memany ]
Major Faults

IUser Protocal

Clear Majors

2/16/2014 34721 AM

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

Task: MainTask

Program: MainProgram

Foutine: MainRoutine

Location: Rung 0

16Y
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MAJOR FAULT CODES

Example about Major Fault: 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

- |g# Controller Tags

(3 Controller Fault Hanc ﬁl %I%IE|E| ':h—ilﬁ;:‘I El Hlml wlﬁl m EIBI QI

-3 Power-Up Handler

| gks al

)58 MainTask

E..E;Inmjisnprngram : o
[ Program Tag

B MainRoutine ol LIHET
1F oo
: 1L o

abEd HEIS

: 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 cleared.
1 Trends

Recent Faults:
= 10 Configuration

52 1755 Backplane, 175 2162014 4:24:31 AM

i | (Type 04} Program Fault {can be trapped by a fault routing)
B0 [1] Emulator Ma- Code 47) JMP to a label that did not exist or wae deleted.
Task: [Main Task

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

Example about Major Fault: Task watchdog expired( Type =06, code =01)

File Edit Wiew Search Logic Communications Tools Window Help

B || S| &[=|@] ]| -l KlBB = v
Faulted Ml ™ Program Mods Pathy | AB_VBP-141°
Mo Forces B Controller Fault *

. = [T Battery 0K

o Ecls Ig" ~ I.I’EI ;’; Fresent l| ﬂ | | L: | | |
:;_.: =] Contraller MAJOR_MIMNG
£ i Controller Tags
E (3 Contraller Fault Hane | | | | | | | | | | | |

[£3 Power-Up Handler
=] Tasks
| 8 MainTask
= Ea MainProgram
¥ Program Tag
Eij MainRoutine
fault_routine
[£3 Unscheduled Prograr
=] Mation Groups
[£3 Ungrouped Axes
7 Add-On Instructions
=] Data Types
L User-Defined
t Eﬂ, Strings
L add-On-Defined
(g Predefined
Cjg Module-Defined
71 Trends
= 10 Configuration
F- B3 1755 Backplane, 175
A0 [1] Emulator MA:

HCMUTE 11_2014

loop lpop_bit
0 — LEL ] = =
loop
1 CJNMP —

- Controller Properties - MAJOR_MINOR

Date. Time ] Advanced ]
Seral Port l System Protocol l

Minar Faults ]
General l

1 major fault since last cleared.

Recent Faults:

SFC Evecution |

Filz
User Protocal

Clear Majors

2/16/2014 4:34:22 AM

{Type 06) Watchdag Fault

{Code 01) Task watchdog expired. May have been
caused by an infinite loop, @ complex program, or a higher
priorty task.

Task: Main Task

Program: MainProgram

Routine: fault_routine

171

] Memarny ]
Major Faults
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locreate a new oata type:

E-| Controller Your_Project

lasks

Irends

4
[4{ Motion Groups
=

Data Types

Uger-Definec 4_‘

Right-click and choose New Data
Tvpe.

HANDLE FAULTS

Create a Data Type to Store the fault information.

Data Type: FAULTRECORD

Name FAULTRECORD
Description | Stores the MajorFaultRecord attribute or MinorFaultRecord
attribute of the PROGRAM object.
Members
Name Data Type | Style Description

lime_Low OIMT Decimal | lower 32 bits of the fault timestamp value
lime_High OINT Decimal | upper 32 bits of the fault timestamp value
lype INT Decimal | fault type (program, |/0, etc)
Lode N1 Decimal | unigue code for the fault
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

HCMUTE 11_2014
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HANDLE FAULTs
Get 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 }«I.’LJDRF.’L[.'I.TRE[:DRD 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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HANDLE FAULTSs
Check for Specific fault.

i

1. 2.
Egual Egual ]
Source A wajn:l_fault_recnrd.T}Te Source A mfjor fault record.Code
Source B fault type Source B fault code
L MOV MOV
Move Move
Source 0 Source
Dest major fault record.Type Dest major fault record

. 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.

. The second EQU instruction checks for a specific fault code. In
Source B, enter the value for the code that you want to clear.

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

. The second CLR instruction sets to zero the value of the fault code in
the major_fault_record tag.
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HANDLE FAULTS

Clear Fault.

S5V
Set Systern Value
Clazz name FROGRAM
Instance name THIS

Attribute Mame MAJORFAULTRECORD
Source major_fault_record Time_Low
&

1. The 55V instruction writes new values to the :"-.L-"LJDRF.’L[.'I.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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HANDLE FAULTSs
Choose Where To Place The Fault Routine .

It 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 B
While a project is downloading to the B
controller, the keyswitch is placed in RUN
A motion axis faults 11
The controller powers up in run/remote run ] Create a Routine for the Power-Up Handler
mode
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HANDLE FAULTS

Choose Where To Place The Fault Routine .

Frogram Fault Routine
= Tasks
i = = 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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HANDLE FAULTS

Example: Check and clear the fault when CPU powered in run mode: Type =1,

Code =1.
Create a Data type to store fault information of program

Use GSV instruction to read MAJORFAULTRECORD attribute of the program

Check specific fault code of Type and Code and clear

Use SSV instruction to write new value to MAJORFAULTRECORD attribute of

the program.
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HANDLE FAULTS

»Create 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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HANDLE FAULTS

»Create a tag to store MAJORFAUTRECORD of the program

-5 Controller MAJOR_MINOR, A Scope: |HEIMMDH_MINEIH j Show... | Show Al
@A Controller Tags .
- i
555 Controller Fault Handler Name. | Aliaz For Baze Tag Data Type Style
- % Faulthandle —|-Major_fault_record FAULTRECORD
i Program Tags + Major_fault_recaord. Time_low DINT Decimal
Eﬁ MainRoutine + Major_fault_record. Time_high DINT Decimal
(53 Power-Up Hander + Major_faul_record TYPE INT Decimal
-1-E5] Tasks : :
, + Major_fault_record CODE INT Decimal
- @ MainTask : _ :
= % MainProgram + Major_fault_recaord.infor DINTIE] Decimal
E. Program Tags &
Eﬁ main
fault_routine
(3 Unscheduled Programs | Phases p | N \ Monitor Tags }gE[Iit Tags j q
--425] Mation Groups

HCMUTE 11_2014
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A Controller MAIJQR_MIMNCR

HANDLE FAULTS

»Create a routine in Controller Fault Handler and write a program as following

A Controller Tags

125 Controller Fault Handler
- @ faulthandle b
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 1
% 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_
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HANDLE FAULTS

EX2: Handle fault when download program to cpu in run mode.

EX3: Handle fault when configure a wrong module
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