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What is a PLC?

What are the types of PLCs?

History of the PLC

What is Ladder Logic?

What is Function Block Programming?
What functions are there in a PLC?

Review current major manufacturers
Allen Bradley
GE Fanuc
NEERE
Modicon

Demonstration



PLC = Programmable Logic Controller
Major components: power supply, processor, 1/O, and
network connection
Processor uses its own operating system and application
development software
|/O cards interface with standard real-world electrical signals
110 VAC inputs and outputs for motor starters
24 VDC inputs for switches
4-20mA for levels, pressures and flows
RTD and thermocouple cards for temperatures
4-20 mA outputs to control valves and VFD speeds

Ethernet networking available



In general, each manufacturer offers two PLC
types:
Modular design for larger applications

Integrated “brick” design with fixed /0 for smaller
applications



Chassis

EI/O Module

-
 Network Module

Power Supply




I/O Connections
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Invented in the early 1970s by Modicon
Corporation

Based originally on a General Motors
Specification to replace relays

Meant to reduce capital and changeover costs

Analog capability was added by the early
1980s



Graphic language meant to look like Relay
Logic Diagrams
Primarily comprised of:

Relay coils and contacts

Timers

Compares

Math functions

Program control

File functions
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Graphic language meant to look like flow diagrams
Preferred by chemical/process types

Primarily comprised of:
Input and Output control
Logic functions (AND, OR, XOR)
Scaling, filters and control functions (PID)
Math functions
Compare functions (< > =)
Timers
Program control
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PLC programming is similar to learning chess:
[t does not take long to learn the moves but it
can take a lifetime to get good at the game.
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Instruction Categories

Note; For more information on Structured Text programming syntax, refer to Structured Text Sy

Supported Instructions by Language *

Advanced Math Instructions

LH|LDE|XPV|

Same as Relay Ladder

LN |LEIG|

Array (File)/Shift Instructions

BSL | B3R | FFL | FFU | LFL | LFU|

By )
Mot available

Mot available

ASCI Conversion Instructions

\ upP | Lou
nms|smn|mns|smﬂ| iR |En ‘

Mot available
Same as Relay Ladder

ASCI Serial Port Instructions

AUIT | AWA | ARD | ARL | FEL | ACE | FIHL| FII3L|

Mot available
Same as Relay Ladder

ASCII String Instructions

! 145 | con DEL
FI””l ERT | CAT | nio | ETE
ey .

Mot available
Same as Relay Ladder

Bit Instructions

-||-|-V|-|-(}l{L)—l{U)—lDHSlDSRlDSFl

usmlnsnl

Same as Function Block
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Compare Instructions CHP | LIN | HER | EQU | HER | LES | &RT | LER | GER |

% LIHlHEQlEQUlHEGlLESlERTlLEGl EEQl

Mot available

ComputeMath Instructions CPT| HDDlSUBlHULlDIUl nnnl SQRlNEGl nle

% FII:IDlSUBlHULlDIUlNDDlSQRlNEGl HBSl

SQRTl AES |

Drives Instructions These instructions are not available in relay ladder.

PMULlSCRUl PI |IHTG| SDClUPDHl

Same as Function Block

File Misc. Instructions FAL | FaC | Cop | FLL | ALE | SRT | 570 |SI2E| cpsl

ey .
Mot available

CDPl SRT |SIZE| CPS |

Filter Instructions These instructions are not available in relay ladder.

oy HPF | LFF |HTCH|LDL2|DERU|
ol

Same as Function Block

For Break Instructions FOR | BRKl

ey .
Mot available

Not available

InputiOutput Instructions HaE | a5l | =a) | a7 |
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Wath Conversion Instructions DER | RAD | T0D | FRO | TRM |

Same as Relay Ladder

nEEannlL%“l
Mation Configuration Instructions nnnTlanTlmHnlnRHnl

Mot available
Same as Relay Ladder

Motion Coordinated Instructions MES |NCLH|HCCHlHCCDlNCSDlHCSRl

Mot available
Same as Relay Ladder

H':lti':ln E'v'erlt |n3tru|:ﬁ':|n5 MAW | MO | MAR | MOR |nquc|nngc|

Mot available
Same as Relay Ladder

lotion Group [nstructions MBS |NGSD|HESR|HESP|

B )
Mot available

Same as Relay Ladder

Motion Move Instructions A | FiFH | A | HAH | FiAG | HCD | HRP |nccplmcsu|nnpc|nmc|

Mot available
Same as Relay Ladder

Wation State Instructions Hs0 | HEF |nnsn|mSR| Hoo | HOF |nnFR|




% RSLogix 5000 Online Help

Fle Edit Bookmark Options Help

=8|

Helplnpicsl Back | Options |

RSLogix 5000 Instruction Set

Movellogical Instructions

T‘IDUl HUr | FIHDl OR | XEIRl HOT |S|.r.|FB| CLRl BTD|

MUHTl AMD | OR | HOR | HOT |BTDT|BFIHEI| EOR |BXDR|BHEIT| OFF |JKFF|SETD|RESD|

HUNTlSHFBlBTDTl OFF |dKFF|SETD|RESD|

Process Control Instructions

These instructions are not available in relay ladder.

% ALM | SCL |PIDE|RHPS|PDSPlSRTPlLDLGlFEEHl ToT |DEDT|D2SD|DSSD|

ALH | SCL | FID |PIDE|RHPS|PDSP|SRTPlLDLGlFEEHl TOT |DEDT|DESD|DSSD|

Program Control Instructions

JHP | LEL | JSR | JHR | RET | SER | THDl MCR | 1D | UIE| SFR | SFP |E‘vEHT| EOT | AFI | HDPl

JSR | SBRl RET|

JSR | RET | SER | THD | 1D | UIE| SFR | SFP | EOT |E‘v'EHT|

SelectiLimit Instructions

These instructions are not available in relay ladder.

% SEL |ESEL|SSUH|SHEE| MU | HLL |RLIH|

ESEL|SSUH|SHEE| HLL |RLIF1|

Sequencer Instructions

501 | SQDlSQLl

ey .
Mot available

Not available

3pecial Instructions

FBC| DDT|DTR|PID|

Mot available
Mot available
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Statistical Instructions These instructions are not available in relay ladder.

HFIUElHSTDl HIM | HFIXl
k]

Same as Function Block

Timer/Counter Instructions TON | TOF | RTO | oTU | oTo | RES |

TDHRl TDFRl RTEIRl CTUDl
i)

Same as Function Block

Trigonometric Instructions SIN | Cos | TAM | ASH | BCS | ATH |

Same as Relay Ladder
Same as Relay Ladder

* Programming anguages are designated as follows:
' - Relay Ladder Logic
' - Function Block
v [B)-stuctured Ten




Allen Bradley
GE Fanuc
Siemens
Modicon



Company

Market Shares Group Figure 3-2

Leading Suppliers of Programmable Logic Controllers for North America

2008 = 1,921.2 Million US Dollars
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Headquarters: Milwaukee, WI
Manufacturing: Highland Heights, OH

Company history

Offering industrial control equipment for over
100 years

One of first makers of PLCs

Currently the most dominant US PLC
manufacturer: 61% of market share

Worldwide: second behind Siemens



Headquarters: Charlottesville, VA
Manufacturing: Charlottesville, VA

Company history
1970s started as GE & Fanuc joint venture
Currently has 7.5% of US market share

Part of the GE Infrastructure Group (considered
to be the core growth area for GE)



Headquarters: Germany
Manufacturing: worldwide

Company history
One of world’s oldest electrical component
manufacturers

Currently the most dominant worldwide
Currently has 11% of US market share

Claims double digit sales growth in the US over
the last 5 years



Arhtung! |

~_ALLES LOOKENSGEPEEPERS: Dieses
computenmachine is nicht fiir gefinger po-

kenund mittengraben. Ist is easyschnappen

der springenwerks, blowen fusen, und pop- .

pencorken mit spitzensparken. Es ist nicht
far gewerken by das Dummkopf. Das rub-
bernechen sightseeren keepen hands in
dem pockets—relaxen und watchan dem
lights blinken.




Headquarters: Andover, MA
Manufacturing: Andover, MA
Company history

Inventor of the PLC

Purchased by Groupe Schneider
Currently has 8% of US market share



PLC-5/20E

A Thermocouple Module with 2 Type T Thermocouples
A 1/O Simulator Module

A 120VAC Digital Output Module

RS View SE as the HMI






