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Chapterd

Programming Overview

" Program Files

. Data files contain the status information associated with external T/Q and all
_ other instructions you use in your main and subroutine Iadder program files.

o * Output (file 0) — This file stores the state of the output temﬁnals for the

o Status (file 2) ‘This filé stores controller opcratiori information. This

.« ‘Timer (file 4) — This file stores the timer accumulator and preset values :

Program files contain controller information, the main ladder program,

interrupt subroutinies, and any subroutine programs. These files are:

e System Programi (file 0) — This file contains various system related
information and user-programmed information such as processor type,

. 1O configuration, processor file name, and password. '

. Reserved (file 1) — This file is reserved. ‘ _

e Main Ladder Program (file 2) — This file contains user-programmed
instructions defining how the controller is to operate. :

» User Error Fauit Routine (file 3) — This file is executed when a.
recoverable fault occurs. ' B o :

» High-Speed Counter Interrupt (file 4) — This file is executed when an
HSC.interrupt occurs. It can also be used for-a subroutine ladder
program. ' , o

e Selectable Timed Interrupt (file 5) - This file is executed when an STI

" oceurs. It can also be used for a subroutine ladder program. 7

« - Subroutine Ladder Program (files 6 — 15) —- These are used according
to subroutine instructions residing in the main ladder program file or other
subroutine files. '

Data Files

&
ke

In addition, these files store information concerning processor operation.
You can also use the files to store “recipes” and look-up tables if needed.

These files are organizeci by the type of data they contain. The data file types
are: : . -

controller.

« Input (file 1)— This file stores the status of the input terminals for the
controller. '

file is useful for troubleshooting controller and program operation. 3
« Bit (file 3) — This file is used for internal relay logic storage. _ ;;__ :

and status bits.

o Counter (file 5) — This file stores the counter accumulator and preset
values and the status bits. : : :

e Controi (file 6) — This file stores the length, pointer position, and status
bits for specific instructions such as shift registers and sequencers.

o Integer (file 7) — This file is used to store numeric values or bit
informaticn.

26
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Chapter 5

Pregramming Overview

Addressing Data Files . For the putposes of addressmg, each data file type is 1dent1ﬁed bya letter
: (identifier) and a ﬁle number.
File- - File
Type Identifier Number
Output . 0 0
. Input ! 1
" Status S 2
Bit B 3
Timer T - 4
- Counter c 5
Control R 6
Integer N 7 L

The addresses are made up of alphanumenc characters separated by
delimiters. Delimiters include the colon, slash, and period.

Specifying Logfcal Addresses

The format of a logical address, xf:e, corresponds directly to the location m

data storage.
Where:  Is the: ]
% Filé type: O—output T—fimer
I—input C—counter
S—slatus R—condro!
_ B—binary N—integer
£ . Fle# &»dmput 4—timer
1—input 5—counier
’ Z2—slatus G—control
S 3~—b|nary T—integer
] :
£ ) : :" _ Elementdefimiter.  Colon or semicolon defimiter separates ﬁle and slruclurelword
S _ numbers ;
e Flement pumber: 01o:  O—output 39——timer
L : : . —input 31—counter
) ! ) . . I2—slatus 15—contro}

31—binary 184—integer

T
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B Chapter 5 .

Programming Cuerview

You assign logical addresses to instructions from the highest level (eleﬁlent)
to the lowest level (bit). Addressing examples arc shown in the table below.

To specify the address of a: Use these parameters:®

Word within an integer file ' . : N T2
’ File Type _ - - - I l
File Number '

" Word Mthin a timer file

T H
File Type ] | |
.} File Number
Fite Delimiter - — -
Structure Number
Delimiter
Word

2/ 5

~

Bit within an integer file

]

File Type

Fite Number
File Delimiter
Word Number .
Bit Delimiter
Bit Number

brrrrerrrere 40

Bit within 2 bit file _ : ' B3/ 31

.| Bit Delimiter
Bit Number

Bit fles are bit stream continuous files, and therefore you can
address them in two ways: by word and bit, or by bit alene.

6

‘R 7 /DN
File Type ' J
File Number :
File Delimiter - :

Bit within a control file

Structure Number
Delimiter
Mnemonic

© The addressing paramelers required whien using the HHP differ lightly from those fequired when using the
programming software.
You.can also address at-the bit level using mnemonics for times, counter, or

control data types. The available mnemonics depend on the type of data.
See chapters 7 through 13 for more information. '
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{ Chapter5
LN Programming Overview

Applying Ladder Logicto The logic you enter into the micro controller makes up a ladder program. A
Your Schematics Jadder program consists of a set of i mstrucuons used to control a machine or a
_ ‘ process.

Ladder logicisa glaphlcal programming language based on electrical relay
diagrams. Instead of having electrical rung continuity, ladder logic is
looking for logical rung continuity. A ladder diagram identifies each of the
elements in an electromechanical circuit and represents them graphically.
This allows you to see how your control circuit operates before you actually.
start the physical operation of your system.

ir
a

k7

—JF - ()
0 1 1
input instrucions _ output instruction

In a ladder diagram each of the input devices are represented in series or
parallel combinations across the rung of the ladder. The last element on the
nmg is the output that receives. the action as a result of the conditional state
of the inputs on the rong.

Each output instruction is executed by the controller when the rung is
scanoed and the conditions on the rung are true. When the rung is not

£ _ scanned or the logic conditions on the rng do not.create a true logic path;
the owuitput is not executed.

| MSTTORITGT G ¢ T Y e

The software allows you to enter a ladder logic program into the micro '
- controller. :

In the following illustration, the electromechanical circuit shows two

* pushbuttons wired in series with an alarin hotn. PB1 is a normally open
pushbuiton, and PB2 is normally closed. This same circuit is shown in
ladder logic by two contacts wired in series with an output. Contact I/0 and
I/1 are examine-if-closed instructions.®

. Electromechanicat Circuit Ladder Logic Program
| Bt P2 CRO | ¥ 0
I ' JE 1t (]
: 0 1 1

® Contact14 would be an examine—#—open instruction  J] ) # PB2 was a nomlallyopen electromechanical circuit

29
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Chapterb

Programming Ovarview

The followihg tables show how the above circuits operate. The tables
represent all the possible conditions for the electromechanical circuit, each of -
the inputs, and the resulting output state in-each of the associated ladder

programs.

¢ Electromechanical Circuit State Table

'PB1 (Condition} PB2(Condition) ~ Alarm Hom {Action)
not pushed o notpushed : . silent :

not pushed - pushed silent

_pushed ' ' not pushed alarm

pushed . pushed : silent

Instruction Program State Table . | g’ |
- 10 (Condition} ' 1 {Condition) 01 {Action) - E
o B 0 ’ silent %
n 7 A silent B
T h V
” 0 silent B“
: . 3 ' alarm e
‘
\ i
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gxamine if Closed (XIiC)
1
Executmn Tmes {pnsec) when:

Tue | False
154 | 172

From the Instruction Type display, press:

.

H F1

)

Examine if Open {X10)
/e
Execution Times (usec) when:

True _False‘
1541 .72

From the Instruction Type d;splay. press:

.-I I {..

',C.hapter 7

Using the Basic Instructions

Use the XIC instruction in your ladder prograin to determine if abitis On.
When the instniction is executed, if the bit addressed is on (1), then the
instruction is evaluated as true. When the instruction is executed, if the bit
addressed is off (0), then the instruction is evaluated as false.

Bit Address State XiC Instruction
0 ’ : False

1 . True

Examples of devices that tum on or off include:

. a push button wired to an input (addressed as 11:0/4)

s an output wired to a pilot light (addressed as 00:0/2)
e atimer controlling a light (addressed as T4:3/DN)

-Entering the Instruction

ks

Use an XIO instruction in your ladder program to determine if a bit 1s Off.
When the instruction is executed, if the bit addressed is off (0), then the
i'nstructiori is evaluated as true. When the instruction is executed, if the bit
addressed is on (1), then the instruction is evaluated as false.

Bit Addr:e'ss State
0 ' True
False

XIO Instruction

Examples of devices that turn on or off include:

e motor overload normmally closed (N.C.) wired to an mput (11:0/10)
e an output wired to a pilot light (addressed as 00:0/4) '
* a timer controlling a light (addressed as T4:3/DN)

Entering the Instruction

e

p—




" Chapter 7

Using the Basic Instructions

Output Energize (OTE)
Be@m Times {nsec) when -

True | False
443 | 443

From the Instruction Type display; press:

_ - }-

F F3

Output Latch (OTL) and
Output Unlatch {OTU)

——{L}—

——{U)}—

Execution 'I"imes'(;':sec) when:

True } False
OTL 4971 3.16
-OTU 4971 3.16

Use an OTE instruction in your ladder program to turn On a bit when rung
conditions are evaluated as true.

An example of a device that turns on or off is an -ou'tput wired to a pilot ]ight
(addressed as 00:0/4).

OTE instructions are reset when:

* You enter or return to the REM Run or REM Test mode or power is
restored.

e The OTE is programmed W;thm an inactive or false Master Control Reset
(MCR) zone. _

Important: A bit that is set within a subroutine using an OTE mstruction
remains set until the subroutine is scanned again.

Entering the Instruction

k( -

OTL and OTU are retenitive output instructions. OTL can only turn on a bit,

" while OTU can only turn off a bit. These instructions are vsually used in

pairs, with both instructions addressing the same bit.

Your program can examine a bit controlled by OTL and OTU instructions as
often as necessary.

ATTENTION: Under fatal error conditions, physical outputs are
turned off. Once the error conditions are cleared, the controller
resumes operation using the data table value of the operand.
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Using the Basic Instructions

‘Using OTL

When you assign ari address to the OTL instruction that correésponds to the
“address of a physical output, the output device wired to-this screw terminal is
energized when the bit is set (turned on or enabled).

‘When rung conditions become false (after being true), the bit remains set and
the corresponding cutput device remains energized. ' ’

“When enabled, the latch instruction telfs the controller to turn on the
addressed bit. Thereafter, the bit remains on, regardiess of the ning
condition, until the bit is turned off (typicaily by a OTU instruction in
another rung). ' '

Entering the Instruction

From the Instruction Type_ display, press:

. i I.V
g
) (L}
F1 i F4
Using OTU
o , When you assign an address to the OTU instruction that corresponds to the
K : addréss of a physical output, the output device wired to this screw terminal 1s
o de—energized when the bit is cleared (turned off or disabled).
The tnlatch instruction tells the controller to turn off the addressed bit.
Thereafter, the bit remains off, regardless of the rung condition, until it is
turned-on (typically by a OTL instruction in another rung).
Entering the Instruction
From Ihé Instruction Type display, press: -
U
-
N -{U)- 3
F ©FS

33




,»’-“?ﬁ:}a\
f s
i

>Q5Loe~ix 5’OO< | L

/M 060X /c%c’? ccrwmﬂxﬁ/as |
AND A D_R JZASY | f&ff‘? AT |

C TWburs e (BT sMsTRUC ‘7‘"‘}57‘;1/ )

—  XIC - Fxpanwk TF Crosh) (W )
o Expmine TF obkn (MC)

SeT Uk
XXy > w&/ 39 A‘gfatfu -m *:z'rf-/* »ﬂwucr’%«a

L.QC(}H&"/?,/ i _i}ff‘" ﬁ’ﬁ!‘%x@@’ié« f?@ _
JNRUT AE, T“xlc;vﬁ) _swm PorT™
o

o 20 howse sysTEm > T ﬁ/ cuat

0 - /%%MRESS JAN - = 7
(Ty_ﬁ /i _(: EOR m AT ) %/74/—-1/65@&’9 | ’7}:?‘? | N "
X 176/ - azzgwﬁ >0 70/9

P&C craunil S > Tl 5
,L;gw; Sgiffg’}_';’;;f} Cyég%mﬂ?{?f ¢/¢

MNaTE THE Al:swf Aﬁjﬁ)@f«f’:ﬁf Sc‘H/F,»;ﬂf !
Aliiws Aeckss To A wm*" C/é i7) oR
£ “%},?35 a b A WéfftL; COTmzm !}ﬂﬂﬁfrqj/»é// Fy;;yj-

[ “ig R i) ARASS BT dF A evjRh

ONTY 2 R A/?’Z/f o

: . o - ﬁs 3;'}’@



T,
P S

wLosIX 1000

%m-*@a*“ﬁ; (R /-A/wﬁ__éz@ma/;f) L

_,_.“‘_,, >XTC s "X'_fO-
{y_ ~>0TF < ourhuT mmg

R aEEN < ourtar LaTeR

—(O)— > OTU = QATRAT GNLATEH

M@mw; 5)%/7";2}( ..:;> @;&/wﬁwngﬁ o

1 76)- uww;; =g s T

<B TO 115 176/~L32.BWA

1/\' LT &7&4 ﬁam AT
o guThuT C»*fff{aw iwﬁ

= VN -LATC H ik b OATRUT
| AT OUTRUT CHANT Y



/W.OG ZJOG

’ 1
. i

14 Wék%*%i L CaLs: @T éi} OTL, ATY
Wmmcz% | 14’)?57'4#/4{44’%}?5}4 |

A&ﬂe‘%mq/ﬁfw 5

T f}hﬂfé% N BS,/ ca/z,:bﬁ

(B:T ru,ﬁ\ B giJTO 5’// (512 8:75)_- :

CEXAmMPLE BS/C? /Mjf{%zf{;@frﬁ-éﬁ”;;g;-é?¢”_ |
| B3 /iy = /NTGRWAL ColL ws;;_

e OF Couhsk CM/Tr’%ﬂch) OF A INTRRNAL Cai L
Lt | | wm_;% S Amp f?raof’ef?«sf‘

/=X %"2»5 Sl

srﬁﬂ’r’ I
I\
F

- \ -1

RS Vs nTEANAL
L N b ), G

‘-..—r-"%t ‘
=2
!

.M:j"?_




"9 22.144 200 SHEETS

a 22,141 50 SHEETS
@A 22142 100 sHEETS

e ol U

| EXercse T-
_..1/0 TES™ PROGRAN -

TEST 7

e O

INPUT#P CanThals
ouTPUT # 4 ‘

[
=
S|

L] t‘j
Hn
N
. (\J % \

i~
g
&
L&
-
=

iy

“"'ﬁ-
- <>
S
N

(E\’T

¢ LEAR LADDER
: DiAG-Rau1, START
Tidle - og  NEw PhochAm

2l
S
X
S
=

TESTZ

elel

=

S abaT#G couTRLS
outPut * ¢

NOTES PLC MSOHAS INTERNAL ColLS
AVAILARLE FOR CONTROL RELAY

FuncTIons. ADDRESS FOR THE T ERM AL
coils” RANGE FRom 83/gﬂ el 53/5}

38




