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Mitchell Technical Institute 
IC-107 PLC's
Course Outcome Summary
Course Information
	
	Description
	This course introduces students to programmable logic controllers (PLC's) using the Allen-Bradley SLC500 and RSLogix 500 programming software. Elementary ladder logic and discrete I/O instructions, counters, timers, program development techniques, and troubleshooting are covered.

	
	[bookmark: _GoBack]Total Credits
	3.00


Textbooks
	Programmable Logic Controllers 4th Edition - Pedruzella, Frank D.


Course Competencies
	1.
	List advantages of PLC's over relay systems

	
	Learning Objectives

	
	1.a.
	Discuss reliability of PLC over mechanical controls

	
	1.b.
	Compare flexibility advantage of PLC versus mechanical relay circuits

	
	1.c.
	Convey cost savings of PLC's

	
	1.d.
	Summarize PLC communication capabilities

	
	1.e.
	Explain PLC's faster response time

	
	1.f.
	Elaborate advantage of PLC troubleshooting

	2.
	Identify the main parts of a PLC

	
	Learning Objectives

	
	2.a.
	Explain types of input/output modules

	
	2.b.
	Summarize the processor and processor memory

	
	2.c.
	Explain power supply's function, sizing, and options related to field devices

	
	2.d.
	Define programming devices

	3.
	Describe the basic circuitry and applications for discrete and analog I/O modules

	
	Learning Objectives

	
	3.a.
	Categorize discrete I/O modules (relay, triac, and transistor)

	
	3.b.
	Differentiate transistor sinking and sourcing

	
	3.c.
	Discuss current sening and voltage sensing analog I/O modules

	4.
	Explain I/O addressing

	
	Learning Objectives

	
	4.a.
	Identify type of module

	
	4.b.
	Identify slot in PLC

	
	4.c.
	Determine word or bit addressing

	
	4.d.
	Identify location of bit address

	5.
	Summarize program files and data files memory space catagories

	
	Learning Objectives

	
	5.a.
	Describe types of program files

	
	5.b.
	Detail types of data files and information contained in each

	6.
	Cite PLC program scan sequence

	
	Learning Objectives

	
	6.a.
	Explain the process of the input scan

	
	6.b.
	Evaluate the program scan

	
	6.c.
	Explain The process of the output scan

	
	6.d.
	Generalize housekeeping of the PLC

	7.
	Evaluate the function of internal relay instructions

	
	Learning Objectives

	
	7.a.
	Characterize XIC instruction

	
	7.b.
	Characterize the XIO instruction

	
	7.c.
	Explain OTE instruction

	8.
	Describe operation of PLC programmed latching circuits

	
	Learning Objectives

	
	8.a.
	Explain seal-in circuits

	
	8.b.
	Explain latch/unlatch circuits

	
	8.c.
	Generalize proper usage of different latching circuits

	9.
	Compare differences in control processes

	
	Learning Objectives

	
	9.a.
	Recognize sequential control process

	
	9.b.
	Recognize combination control process

	
	9.c.
	Explain automatic control process

	10.
	Convert relay ladder diagrams to PLC ladder logic

	
	Learning Objectives

	
	10.a.
	Convert input devices to internal contacts

	
	10.b.
	Differentiate internal relay and OTE usage

	
	10.c.
	Summarize how OTE becomes output

	11.
	Classify types of PLC timers

	
	Learning Objectives

	
	11.a.
	Characterize on-delay timer functions

	
	11.b.
	Characterize off-delay timer functions

	
	11.c.
	Characterize retentive timer functions

	12.
	List functions of PLC timer parameters

	
	Learning Objectives

	
	12.a.
	Define timer control bits (EN, TT, DN)

	
	12.b.
	Associate timer number with file address

	
	12.c.
	Break down timer controller instruction sets (time base, preset value, accumulated value)

	13.
	Analyze PLC timer functions in ladder logic programs

	
	Learning Objectives

	
	13.a.
	Study sequential motor starting

	
	13.b.
	Study motor delay-off cirucit

	
	13.c.
	Break down cascade timers

	
	13.d.
	Study traffic light timing chart

	14.
	Describe types of PLC counters

	
	Learning Objectives

	
	14.a.
	Characterize up-counters

	
	14.b.
	Characterize down-counters

	
	14.c.
	Describe up/down counters

	15.
	List functions of PLC counter parameters

	
	Learning Objectives

	
	15.a.
	Define counter control bits (EN, DN, OV, UN, UA)

	
	15.b.
	Associate counter number with file address

	
	15.c.
	Break down counter control instruction sets (preset, accumulated)

	16.
	Recognize counter operating principles

	
	Learning Objectives

	
	16.a.
	Explain one-shot instruction

	17.
	Analyze PLC counter programs

	
	Learning Objectives

	
	17.a.
	Assess up/down counter program

	
	17.b.
	Assess cascade counter program

	
	17.c.
	Study counter/timer function

	18.
	State purpose of program control instructions

	
	Learning Objectives

	
	18.a.
	Summarize MCR instruction

	
	18.b.
	Summarize jump instruction

	
	18.c.
	Define label instruction

	19.
	Explain subroutines

	
	Learning Objectives

	
	19.a.
	Explain subroutine instruction

	
	19.b.
	Outline jump to subroutine instruction

	
	19.c.
	Explain return instruction

	20.
	Describe program immediate instructions

	
	Learning Objectives

	
	20.a.
	Summarize immediate input instruction

	
	20.b.
	Summarize immediate output instruction

	
	20.c.
	Describe immediate input with mask instruction

	21.
	Generalize program forcing capability

	
	Learning Objectives

	
	21.a.
	Summarize select-able timed interrupt instruction

	
	21.b.
	Generalize temporary end instruction

	
	21.c.
	Generalize suspend instruction

	22.
	List data transfer parameters

	
	Learning Objectives

	
	22.a.
	Define source parameter

	
	22.b.
	Define destination parameter

	
	22.c.
	Explain registers (words) and files (tables) manipulation

	
	22.d.
	Describe move command procedure

	
	22.e.
	Discuss MVM (masked move) command

	23.
	Outline data compare instructions

	
	Learning Objectives

	
	23.a.
	Summarize EQU (equal to) comparison instruction

	
	23.b.
	Summarize LES (less than) comparison instruction

	
	23.c.
	Summarize GRT (greater than) comparison instruction

	
	23.d.
	Summarize LEQ (less than or equal to) comparison instruction

	
	23.e.
	Summarize GEQ (greater than or equal to) comparison instruction

	
	23.f.
	Summarize NEQ (not equal to) comparison instruction

	24.
	Interpret data manipulation programs

	
	Learning Objectives

	
	24.a.
	Analyze time-delay relay control circuits

	
	24.b.
	Analyze counter control circuit

	25.
	Examine math instruction parameters

	
	Learning Objectives

	
	25.a.
	Explain source value or address (word or fixed)

	
	25.b.
	Describe destination paramenter

	
	25.c.
	Generalize control, length, and position parameters

	26.
	Describe PLC math instrutctions

	
	Learning Objectives

	
	26.a.
	Elaborate on Addition instruction

	
	26.b.
	Elaborate on Subtraction instruction

	
	26.c.
	Elaborate on Multiplication instruction

	
	26.d.
	Elaborate on Division instruction

	27.
	Summarize sequencer instructions

	
	Learning Objectives

	
	27.a.
	Discuss SQO (sequencer output) instruction operation

	
	27.b.
	Discuss SQI (sequencer input) instruction operation

	
	27.c.
	Discuss SQC (sequencer compare) instruction operation

	
	27.d.
	Discuss SQL (sequencer load) instruction operation

	28.
	List sequencer instruction parameters

	
	Learning Objectives

	
	28.a.
	Explain file parameters

	
	28.b.
	Describe mask parameter

	
	28.c.
	Summarize source and destination addresses

	
	28.d.
	Generalize control, length, and position parameters

	29.
	Differentiate types of bit shift register instructions

	
	Learning Objectives

	
	29.a.
	Describe BSL (bit shift left) operation

	
	29.b.
	Describe BSR (bit shift right) opertion

	
	29.c.
	Describe Wraparound operation

	30.
	List bit shift register instruction parameters

	
	Learning Objectives

	
	30.a.
	Generalize file, control, bit address, and length parameters

	
	30.b.
	Define bit parameters EN, DN, ER, and UL

	31.
	Summarize word shift instructions

	
	Learning Objectives

	
	31.a.
	Discuss FIFO word shift instruction

	
	31.b.
	Discuss FILO word shift oiperations


Grading Information
100% - 90% A
 89% - 80% B
 79% - 70% C
 69% - 60% D
 59% - Below F
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