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(Master Control Reset Instruction
» Program control instructions are used to enable or disable a block of

logic program or to move execution of a program from one place to

another place.
» Figure shows the Program Control menu tab for the Allen- Bradley

SLC 500 PLC and its associated RSLogix software.
»The program control commands can be summarized as follows:
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(Master Control Reset Instruction

»JMP (Jump to Label) —Jump forward/backward to a corresponding
label instruction.

»LBL (Label) —Specifies label location.

»JSR (Jump to Subroutine) —Jump to a designated subroutine
instruction.

RET (Return from Subroutine) —Exits current subroutine and returns to
previous condition.

SBR (Subroutine) —Identifies the subroutine program.

TND (Temporary End) —Makes a temporary end that halts program
execution.

MCR (Master Control Reset) —Clears all set nonretentive output rungs
between the paired MCR instructions.

SUS (Suspend) —Identifies conditions for debugging and system
troubleshooting.
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Master Control Reset (MCR) instruction is an output coil instruction that
functions like a master control .

MCR coil instructions are used in pairs and can be programmed to
control an entire circuit or to control only selected rungs of a circuit
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(dMaster Control Reset Instruction

v’ Jump Instruction

»The jump (JMP) instruction is an output instruction used for this
purpose.

»When the jump instruction is used, the PLC will not execute the
instructions of a rung that is jumped.

» The jump instruction is often used to jump over instructions not
pertinent to the machine’s operation at that instant.




An-Najah National University

y Faculty of Engineering
_ Electrical Engineering Department

Programmable Logic Controller

(Master Control Reset Instruction

v’ Jump Instruction

»The program of Figure 9-6 illustrates the use of a jump instruction.
»Addresses Q2:0 through Q2:255 are the addresses used for the jump
(JMP) instructions.

» The label (LBL) instruction is a target for the jump instruction.

»In addition, the jump instruction with its associated label must have
the same address.

»The area of the program that the processor jumps over is defined by

the locations of the jump and label instructions L ol I
. 4o o—F N . F
in the program. " | wo | P
2 i
>If the jump coil is energized, all logic between 1o sue N ey
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v’ Jump Instruction

The operation of the program can be summarized as follows:

e When the switch is open the jump instruction is not activated.

e With the switch open, closing PB turns on all three pilot lights.

e When the switch is closed the jump (JMP) instruction will activate.

e With the switch closed, pressing PB turns on pilot lights PL1 and PL3

only.
e Rung 3 is skipped over during the PLC program scan so PL2 is not
turned on. T ¥ & T
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(dMaster Control Reset Instruction
v’ Jump Instruction

e When rung 4 has logic continuity,
the processor is instructed to jump
to rung 8 and continue to execute
the main program from that point.
e Jumped rungs 5, 6, and 7 are not
scanned by the processor.

* Input conditions for the jumped
rungs are not examined and outputs
controlled by these rungs remain in
their last state.
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v’ Jump Instruction

e Any timers or counters programm
within the jump area cease to
function and will not update

themselves during this period. T

|—D-'|'b—LL5‘|

e For this reason they should be 5
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v’ Jump Instruction

e You can jump to the same label from multiple jump locations, as
illustrated in the program of Figure .

e |n this example, there are two jump instructions addressed Q2:20.

e There is a single label instruction addressed Q2:20.

e The scan can then jump from either jump instruction to label Q2:20,
depending on whether input A or input D is true..

'”.T“rt A Qz:5
T =
1L -l
Input B Qutput A
1E )
JL WS
— TOMN
I t C
n_Fi}L.Ir TIMER ©MN DELAY. ~
1L Timer / T4:1 EN)
Time base 1.0
o
Presst o[—©ON
Accumulated Q0
/
Input D Q-5
ik —
Input £ y Output C
1F ~ PR
i) N
025’:/ Input F Output £

™y
A




An-Najah National University

y Faculty of Engineering
= Electrical Engineering Department

Programmable Logic Controller

(Master Control Reset Instruction

v'Subroutine Functions

e A subroutine is a short program that is used by the main program to
perform a specific function.

e Large programs are often broken into subroutine program files, which
are called and executed from the main program.

e |n the SLC 500 series PLCs, the main ladder logic program is in program

file two (shown as LAD 2). Main program rungs
e Ladder logic programs for subroutines | Sumgfne ron
can be placed in file number three (ser)
(LAD 3) through file number 255
(LAD 255).
Jumps
A e,

Returns to next
instruction after JSH
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v'Subroutine Functions

e The subroutine instructions can be summarized as follows:

»Jump to Subroutine (JSR) —The JSR instruction is an output
instruction that causes the scan to jump to the program file designated
in the instruction.

>t is the only parameter entered in the instruction.

»When rung conditions are true for this output instruction, it causes
the processor to jump to the targeted subroutine file.

» Each subroutine must have a unique file number ( decimal 3—255).
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(Master Control Reset Instruction

v'Subroutine Functions

e The subroutine instructions can be summarized as follows:
»Subroutine (SBR) —The SBR instruction is the first input instruction on
the first rung in the subroutine file.

» |t serves as an identifier that the program file is a subroutine.

» This file number is used in the JSR instruction to identify the target to
which the program should jump.

>t is always true, and although its use is optional, it is still
recommended.
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v'Subroutine Functions

e The subroutine instructions can be summarized as follows:

»Return (RET) —The RET instruction is an output instruction that marks
the end of the subroutine file.

» It causes the scan to return to the main program at the instruction
following the JSR instruction where it exited the program.

»The scan returns from the end of the file if there is no RET instruction.
»The rung containing the RET instruction may be conditional if this rung
precedes the end of the subroutine.

»In this way, the processor omits the balance of a subroutine only if its
rung condition is true.
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v'Subroutine Functions

e Figure 9-11 shows a materials convevor svstem with a flashing pilot

light as a subroutine

Pilot light
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v'Subroutine Functions
e|f the weight on the conveyor exceeds a preset.value. the solenoid is

Main program
Inputs file 2 Qutputs

de-energized and pilot light PL1 will

. . Lt —] Jumm L2
begin flashing. == s
e When the weight sensor switch — O '
. . +——olo—sip 1 PLI— P4
closes, the JSR is activated and EL— iCon
M M n—OJ_O—Start —q [ )
directs the processor scan to jump | u oo
. //\\
to the subroutine U:3. TR
) , m 0
e The subroutine program is scanned
and pilot light I?Ll begins flashing. [HD—HE—E«O v
e When the weight sensor switch opens, the proser SO
processor will no longer scan the subroutine| ... —_Ton
: : : : 1F Timer o gy [EN
area and pilot light PL1 will return to its " Time base 10 [-om
normal on state. e
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v'Subroutine Functions

e The Allen-Bradley SLC 500 controller main program is located in
program file 2 whereas subroutines are

Main program

Assigned to program file numbers 3 to 255 _]r SN
e Each subroutine must be programmed (!
. . . . . JSR 1
in its own program file by assigning ﬁ;gg:”g;usrgbﬂ;gumE
it a unique file number (M
. . . \ ‘g Subroutine
e Figure illustrates the procedure for setting _]L N (O ™
- - i () Hsuemoume—()
up a subroutine and can be summarized AN K 0y
. [
as follows: AN & (M
. . A [
e Note each ladder location where a subroutine N O
o O
should be called. I )
: : : \.
e Create a subroutine file for each location. ———{Reroan |

Each subroutine file should begin with an SBR instruction.
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v'Subroutine Functions

e At each ladder location where a subroutine is called, program a JSR

instruction specifying the subroutine file number.
e The RET instruction is optional.

— The end of a subroutine program will cause

a return to the main program.

— If you want to end a subroutine program before |
it executes to the end of program file, a condition
return (RET) instruction may be used.

Main program
file 2
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v'Subroutine Functions

ethe program shown in Figure will cause the scan to jump from the main

Main ladder program

program file to program file
4 when input A is true.

e When the scan jumps to
program file 4, data will
also be passed from N7:30
to N7:40.

e When the scan returns to
the main program from
program file 4, data will be
passed from N7:50 to N7:6

L
[ ]

Input A —JSR

Program file 4
Input paramet

JUMP-TC-SUBROUTINE

Return parameter N7:E0

ar N7:30

T
NS

I

Execution resumes

Input parameter passed to the
SER instruction when executior
jumps to the subroutine file.

Sub
f

routine
ile d

rSBR
SUBROUTINE

Input parameter  N7:40 ]E : >_

rRET

| Return parameter returned to the

address that you specified in the
J5R instruction when execution
returns to the main ladder program.

L]
L]

RETURN { )
Return parameter N7:50
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v'Subroutine Functions

eNesting subroutines allows you to direct program flow from the main
program to a subroutine and then to another subroutine, as illustrated
in Figure

Main program
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SBR file 4 SBER file 5 I -
1L (O
] g [ g 1L Iy
e S )_ | S ~ )_ 1L ~ by
- ; ( L — ¢ LT (
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v'Forcing External 1/O Addresses

» The force function is essentially a manual override control function.
» Forcing allows the PLC user to turn an external input or output on or
off from the keyboard of the programming device.

» This is accomplished regardless of the actual state of the field device.
» The forcing capability allows a machine or process to continue
operation until a faulty field device can be repaired.

>t is also valuable during start-up and troubleshooting of a machine or
process to simulate the action of portions of the program that have
not yet been implemented.

» Forcing inputs manipulates the input image table file bits and thus
affects all areas of the program that use those bits.
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v'Forcing External 1/O Addresses S

»The forcing of inputs is done just _Ogggﬂ_g ________ cevee () ored

after the input scan. il " nputmage abe
»When we force an input address, 2~ ~—
we are forcing the status bit of the %L = - /'/,,':!' ]
instruction at the 1/0 address to =

an on or off state. S BaE— memmﬁm

forces the state of
| Forces Enabled v jooietom O (1)

Input Ladder logic program Outputs
L1 13 O:2/5 L2
+—C¥Q\D— I1/3 1-—& P—(
OFF Force= ON 0:205
ON

O:2/5 O:2/6 o-216 —( M

O
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v'Forcing External 1/O Addresses

» Forcing outputs affects only the addressed output terminal.

» Therefore, since the output image table file bits are unaffected, your
program will be unaffected.

» The forcing of outputs is done just before the output image table file
is updated.

»When we force an output address, we are forcing only the output
terminal to an on or off state.

» The status bit of the output instruction at the address is usually not
affected
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v'Forcing External 1/O Addresses

i
& | Output module
Status of bit ]
O:2/5 remains )
Output image table ato
'l \d Q25 ON
N :
o L v
- - r =T a
0J0 L T T ] @] | o2e oL
] ' (M)
Field output
devices
_‘_\—'_,_,_.—'—'_'_'_ "
| ovr1me *|| Porces Exist ¥|

|Fc|-r::&u Enabled "l

Input Ladder logic program Outputs
L1 I:1/3 O-2/5 L2
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o245 02/ O-2/6
TF r Y
JL WA OFF

Force= ON
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v Temporary End Instruction

» The temporary end (TND) instruction is
an output instruction used to progressively
debug a program or conditionally omit the
balance of your current program file or
subroutines.

»When rung conditions are true, this
instruction stops the program scan, updates
the 1/0, and resumes scanning at rung O of
the main program file.

Inputs

-r&--"n-— SW 13
[ ]

Main program
L ]

|

TIMER OM DELAY
Timer
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Accumulated
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1.0

50
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)
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it

Remainder of main program

- B #
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v'Suspend Instruction

v’ The suspend (SUS) instruction is used to trap and identify specific conditions
during system troubleshooting and program debugging.

v'Figure shows a suspend instruction in a ladder logic rung

e When you program the SUS instruction, you must enter a suspend ID number
(number 100 is used in this example).

e When the rung is true, the SUS output instruction places the controller in the
suspend mode and the PLC immediately terminates scan cycling.

e The SUS instruction writes the suspend ID number (100) to S:7 as it executes.
e You can include several SUS instructions in a program, each with a different
suspend ID and read S:7 to determine which SUS instruction caused the PLC to
halt.

e Status file S:8 will contain the number of the program

file that was executing when the SUS instruction | — SUS ‘{

-l r -"u
Suspend
executed. |t Suspend ID 100




