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Ssame PLCS allow the data 10 be entered using BCD which speeds the entr
4 PTILIL T 1 T - . \
Ranie, the required binary information for each sequencer sre

Proce ss. To u §e
P 15 converted to BCD. The in-

o 1 _I#ﬂ--_ﬂﬂfﬂﬂ‘!d using a programmung device into the word file with four key strokes for
T N - L L A JETORES [DD

sword, rather than 16.

Once the sequencer has been programmed and the data entered into the word file, the sequencer is
.t':-_-_;_-i_i'-“.' n{R'ﬁl lhE.‘ l'ill'ﬂpﬁ When the sequencer 1S activated and advanced to step 1. ”;E{E-,”-;d;\ n-
|*|l',:1|ll__fif_, F::wﬂfﬂaﬂ [Figlil'ﬂ I'7-5)1s transferred into word 25, and the lamps light in the P.‘J-Hfm
Shownnn Figure 17—4a. Adyancing the sequencer to step 2 transfers the data from word 31 into

- ‘ . \ ‘"'Fif sequence r"hml""”_ i Figure _l'.-’——_lh_ Step 3 transfers the data from file word 32
:r:—{j-':ﬁ—l'-r l’?r-thequence 2 i1_-:_j l_'f.- r._~_”;f‘.‘i'ﬂr:l_'-iqi '251 ﬂnd Slep 4 transfers information from word 33 into w ord 25. When the last step 1S
T reached. the sequencer can be reset and sequenced again,

1 2 3 4 B
r 3 '.": . . .5‘?}"1'_'!'.?}__'1” the PLC, sequencers can be programmed from a few steps up to hundreds of steps,
- W X _ and can control one output word or several.

g e 7 8 T
0@ MASKS

9 {"'.‘_."-Zﬂfﬁi};*- sequencer operales on an entire output word, there may be outpuls associated with the

I

g 10 n 12
= : " . word that the operator does not want controlled by the sequencer. To prevent the sequencer from
N i o e e 3 . =" — 3
P B word. a mask word is used. Figure 17-6 shows how a mask
| _

13 control] ing certain bits of an output

13 14 15 el
re = word works.
| I ;| = e gl -
,'.._.____, - -\ : 16 15 14 13 12 11 10 8§ 8 g
- -1 .II

;6 5 4 32 1
Figure 17—4d Sequence 4 |
' [1]v]3] ASK

worpozs[1 [ 1] 1] 1]1ofo] ]

> wornzo[1[1[1[1][1]ojo[1]1}C

A
] Rl Yoy e S L = e

) each step of the sequence are written down (o

WORD 300 | 0
woRrDa1|1 /1] 1]
woroaz|1|1[1][1]0]
woRD33[11]1]
WoRD34[1[1]1]1
Figure 17-6 Using & Mask Word

ning out data from the sequencer word file (o the

1 ? == () 5 = 3 . 1 - Y- 1
! .?—_"l (S A ; Lfor EaCh SIE Di thl: i L = . T Sans {.TII hett\c“\{_ [:L' SCec A o - :
e B ..'-__-':'-: Er“"__" . 3 : p I : = “Jj_ mﬂS}\ 'Wﬂfd 15 t.‘l ﬂ“— L e “-Urd “25 lhd[ lhc ﬂ'_[’ﬂf.‘ﬁﬂﬂf ".‘kdﬂlh Ihe '_NT:‘..]:“E“LLI— Il" l..,ﬂ‘“[ml. [hL
rd iile. By using the programmer, bindl output word. For each bit of oulpt s
'_-j'...._.-. 1‘-.:1‘{:"11; medesired la]'np Sft_]lli:ﬂ'.'i' f';rﬁ . pn.ﬂdiﬂg bit {.'lr H!ilﬁk 1,\*1_'1&’ 20 musl he set to L.

| . _4h. 17-4¢, and 17-4d. bits 6, 7. 10, and 11 are not us-::q. By not setting bits
Figures 17-44. | 7—4b, -I: x\'*'“:d (o |. these bits can be used independently of the sequencer.
W LH K L '

6, 7. 10. and 11 of the . ) . - il
-L ~5th step is added 10 the sequencer. File word 34 ;_md_hn:. 6, 7. H.I: and 11 are sel
— In Figure 17-0. 4 E;HII{{ ;Ed 11 of mask word 20 set to 0, ihe data in file word 34 is screened out
My lala]4] e its 6. 1, 1V« : . O SAne
S ; With :’ll:t o eitg ransferred into output word 023.
= 0L L A = dnd prevente -
| r works much
don't have

like the file-to-word move discussed in Chapter 16. For programmable

a dﬂiit‘.‘ﬂli‘-d sequencer instruction, a file-to-word move instruchion can
%

s s R I Y The sequence

controllers thal
be used.



i !"l._.ll_. W t_.:--_-l._|'|‘!_'._‘_!j !:_ f I I "'_” "”-fl § kﬂ b}’ Ih'fr ‘!EqULnLLr “'H.‘[TI

1 ':I I_ 1.. = 1]

-rli‘.'_ LELEE ) -u

.\-' _I .-r
T OUTDuUL WOy
1141 d

R :
- |- - T
L = N

Y d J‘ ‘- \—1

T n II:-_..',-__._L._:,-J_i i,,:,...;.!_.—« -.al EQIIBHEET file of ln[”rmﬂl
!_.'".___' $xi 1 -|| a ”mausrr ‘l Gﬂﬂ[ﬂlﬂs [hl’: SQD INstry
e inerements (© the next word in the sequeng,

| 'y :."-"-' J =."';'.’.‘_|.‘_t"'|.‘ :"::E..r ' ﬁnﬁs an SQO ]n"'[ru""”””-

|

|

l
1

!
o]
—
14! 1 ol
o=
"
s = ]

1§-.| :: ':'::l::il i

i

e
=t
e
|

- o - n
A

o

e

S -

awer Qulpo Jj- % jjrﬂ-@f'{

» address of th :'.__-:;1 neer file, Yﬁu must use the file indicaiy
eon e file ] _,1,_3:_ Hh. dressec #B3:1. This address ind;.

+ File portion of the processor ‘memory starting with word |

vhich +H cs ala from the sequencer file must pas
or ¢ ca’uses a'hexadecimal number
ed by the mask for SCl mn[urmaunn Or data, from the

,aHf-“t,J.m,lr‘!t

tion to be paSHEd through.

.I._I- _I.‘IJ! l_“ !Ii-i'*'it‘l F

fwr““!w*ili hrhulpul image table

J "”‘;” fhﬂ ‘Sequencer, as well as the
of I.r':'-' "'_:"I!,H-:._I_: E.‘ = |J?“':B Shﬂ“i'"_: [hE [h[»i‘”-"l.

--J:

w0 05 :_-f_ 0

_E__Jl-

il for ar ” Instruction

R =
Eoatiy -3
AEEAUIVE PO

- | ) _ : g .|i"'-:l_|.i
equencer file has been transicr

wie ‘-]11:“ |iF; Eﬂﬂblﬂd

all nonmasked bits in the <00

L|li}r
r I]i!_'

isition value or a pegains

g flue in the instruction is the number of steps in the sequencer file st
<) s , _mﬂup or default value of the sequencer on startup. On the next false-to-trite 11

L

Sequencers 1T 299

*:mn:: with Step

| aft ' 51351 step of the sequencer has been loaded into the destination word. the s sque
r *[-“:i (0 ‘S[ﬂp 1. ThE maximum ]En'ﬁlh ol a sequencer file 1s as follows:

(=
=
1.z

num |.L~.'.:_.

I-'I-

1000
253
104

il increment with each false-to-true transition of the instruction.

.un -J 17-9 shows a programmed SQO instruction with the sequencer file, mask word. desunation

’-';.]” r d”lh:: status of the external output devices when the sequencer instruction is on Step 4.

s 14

15 14

‘ ”.'HEI
I

0o

ST.qu: OF EXTERNAL OUTPUTS ASSOCIATED WITH 0012

-
1 el
-

———————
=

0| o[o]o| 19 () Rl R 2 ] S

_—————'—

DESTIMATION—OUTPUT IMAGE TABLE WORD 00N 2

- - 4 Y
11 ig @ o8 U

13 1s Yy

oo

.

olal1]| 1|31

MASK VALUE DFOF

e
el ———

Figure 17-9 Sequencer (SQO) lnstruction

CURFENT 5TER —



e el ﬁ'iﬁ-l‘ii
-

—

A asfers shata from the sequen,, file
SQUENCRE 18 \hﬂ\\ n

(o DoLod o X9 ),
' \ |m ﬂmﬁ that ontputs (1
 {c bevause these bits are “Llhkﬂ"\l

: _;_' 1 m&mb

al R11 RERC AYMANA ¥

from the sequencer i),
Tm mask address in By 1‘ :
i S

s addness ks the binary o valent of 0000 11110000 1)

\—,.‘_—

o Step 4
1 .uui 14, the

N a1

',iq'...un.,l-r

et # ' : hﬁ ool I; nyp 2 Instruction {:\L‘\ L This i1t
o gm{mlﬂg GUITeIL Step o the seqguen

Bit s the Fourd Bit (FD) This

U n ol Il\plll devices with What i i "
IS l7~—lﬂ hh‘l“\\ a4 "\Q.l WsuCto

i m Jor Seguencer hypur Wi,

™
it .‘T "Ilbl‘\l ; -1| v

Iﬂ.—

0 (SQC)

| ‘_ “"",” ' m B 133 R L Because ths s
vl The mmmu SO Lo all 1s by e
‘,_ L0 m ﬂ'\“ﬂﬂl 100f the input
‘“ Cthe process equipmen 1.-,
BRTaIS bits, the length of

mﬂl af the filo i showin a

4 1‘.'-1| 1. ,{ 1!5] ‘W\F-Ii‘l[l\l\ lh\‘ LISSEN
! ' h‘\ Al Be set o 1 whenen

f!r

s of the reference Wi

e A R
SLELLAE

9 nopmally and e
IOV ar OFF) should be

,.H m h““ﬁi in \lhl‘ | of the sequencer file. When
| ﬂa-tﬂ‘lﬂ\t‘ transition, the se Juanoeer will inereme
p L. The bit statos of mpat word BO10 will
ﬂm_mqmnw: fle. Stepl is wopd By o

el 2w
"'\ viM T'I.""-.'I.,.,I
:'1: hl Fiallh.‘ PET ), b the Dit status of LOTD mistehes 1he |
'." it m tEDY OF the Control word o 110 bit 08

"-“'1 mm\?\ lke indicaton amp (OO 14A0) <hy

wm ot ‘Nh@ﬂ h“ U:‘\ was ¢l o |

Wi Faeure 10

This high

Indicates that the
l_f .m operaung cormectly and the machinery s ready 1o @t peods Ning Prosluct A i

the PO Wwaordds does not match, it O8 will not be se

Lo 1 The pa
"—'" BERe SIS of input word OO wath the data stored in Step 1 of th
y. When the ’l'l'll"‘l!l devices are st (AN or OF [
g
|5

|
I 1OS

iy

WORD
e

Figure 1711 SQC nstrietion with File Compare

I a3 'bi 'l."':x N

COTTeCHEY and max
'ﬂ“ ESETO L, and output idicator lamp Q01400 will turn O\

S

PR device B0/
AT Thaim the

[1"”5, ST W ”

11 -
- OUTDUT e

\1‘_ A W |] |_|41I' 4'

'!-

gquencers O 301

- =
=~ q 1.'*\..-.,!

O SEAMTUR pOsdton

¢ Lo-ha wond

"1.!1 wl .lllr.Ll-" .1‘{ II:: ; i) 1!!,;- i*r_'l"\ _‘1 "N M
O Contred w '
vontned wond K& M) was programimned i

b .1|'.

WM l\i

M e VIOes o 1 u‘- .t.,_r.\‘\\ ma

u‘u”

O Ca

O -.‘-, i"th‘l" J11

n SOV U TR ""in'i"‘ '

N




_— —
.
- e —

T B i b i Yo _' of the machine when it IS correctly
s closing input device LO12/1 1. the sequencer is acy, -

Clvareg

N, O csreier Hmmmmb“ ‘buglha‘h
i set o 1, indicating that the sque -__\ I__;; . ,‘!ﬂ;ﬂ?'d“fﬂs and 13 instead of D\
— ', T'._-‘-Fﬂ 'ﬁtﬂm 15 on the last step, Step

. .'ll—

e . R, TR RN L Y . sgat '..;J.- input word 1010, If the ]Inh[ fails o
= Ll Ry ’E’ e & L., e in fﬂrgm;gs are not operaling CorTectly
- J e _*_':- ol '_," - ~-U_.uw-;;_-:--r-: d::;‘.h' -:-___ .' ,\_-‘f:*f‘" 1 " | ri @mm “‘hlfh d‘E"". n‘_‘.._h” are
- WL W R~ =iy _Iﬁ'—:.:_:. = = _:;\-_""-'l e
& e T
---”-r . 5:-.' _..:—'11
——— . D s _':T -r_;J_-.."I- v .:: § OIS
3 ULTO0R Lali U U & are R i
his instruction can be used 10 compare MpUt Wi
i putput devices used for the manufscturing pre
nother sequencer instruction is the Sequencer Load (3 instruction. This instruction aljogs
w15 1oy be Toaded inmn a sequencer file from a source S on mh false-to-true transition
S B T et M e = —i == e— R I o
Fieure 17—12 shows the Seauencer Load instruc Source wa:ﬂ, and the five-word -
" |
- s
:_I ..'=_.-§::.--'.'}_{

W
—

1 [
'l |

% -
l

e ____dcguencers =

jer sequencer instrictions, the file used for the

=303

SQL instruction i
| ith | ‘ 1 1S 3 user-defined file
o ,.f. d by the £ symbol. The source i« shown as [:0.0. This address tells us that this

"J phias been programmed using either an SLC 500 or 2 MicroLogix PLC with fixed L
ee word address is Input Word 0 in slot () 2ix with fixed VO,

The inp . ‘m controls the SQL instruction has an address of 1:0. 1/, mdicating that this is word 1.
0, bit 0. If you refer back to Figure 58, you will see that bit 0 of word 1 of the i Input image
3 input device number 16.

ety e T

lon Each false-to-true transition of input device 1:0.1/0. the current status (1 or 0) of each input de-
h:"-.:?fn gsented by input image word O will be transferred into the sequencer file. Fisure 17-12
show: the SOL instruction in Step 3. The information shown in the Source word 1:0.0 has been
?ﬂ 41 mtu Step 3 of the sequencer file. On each false-to-true transition. the instruction will be in-
~reme [ h"f 1 ﬂnd the current statos of ]]'I["U[ devices o In['Lil image fat ble word 0.0 will be wnit-
.Irt:.ﬁl.u ﬂ ﬂ'IE file N7:1. When the instruction has 1 Lh-}‘ d "thf 5. the D\ bit (it 13) wall i‘_uj setio 1.

C .rs;jj next false-to-true transition of the mstruction. the Seguencer Load instruction will recycie
BSEn ] and the status of word 0.0 will be loaded into the file. overwriting previous nfonmation

-.
Shat had been loaded into Step | of the file.

_’ SQL example. an mput W ord was used for the source. The source can also
o @ constant (-32,768 o 32,767

i_hé SQL instruction is like a word-to-file move instruction and could be used fo Store numenc

& from RTDs, thermocouples. and the like.

d
Chapter Summary

- - R T a mfd
sther data manipulation and arithmetic instructions, are program
& Uil wi

he concepts are the same. Data is entered into a word file for ¢ach sz

| - Jl. L.

= - advances through the Steps, binary information (5 u-.mxlr.rred
adi'y -

word(s). Output word bits can be masked so they can

Hlﬁuugh sequencers, DIk
differently with each PLC.
‘quencer siep. and. as the sequence -
ﬁbquenuauv from the word file 10 the oulp
‘operate independentl of the sequencer.

Review Questions

3 . ¢ e neer.
tefly describe a Seqie . -
inEﬂ'} yf consecullde words are reic red 1o as:
\ series ol Con :
a deck
b. group
¢. file
d {_hdln 4 ”hf'htk "”_rd tn a hf_‘quEnLEf

| LIk ‘.{
What :; the I‘I‘r?ﬂmnmn]) r;_pldi.ﬂd b} a qequem_r_-r |n~.t_n,!i.llﬂﬂ
What d¢ VICS 15
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| DPon'tlet the term Boolean or algebra scare you off at this point. Once the elecimcian or technician

= ~ iinderstands some Boolean concepls, he or she will find that programming in Boolean 1S ool only

!, ~ R fun, but also fast.

"‘.‘-”' aximum length of a sequencer file wher 'lﬂlESLC'ﬁm? = . remplified. Full coverage of
y sequencer "“ s | : "-""" ‘? Wﬂi move”’ Note: The Boolean concepls tovertd  in this chapter are basic and oversimpliijiéd. FUE Ot uge 3
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ks that deal with logic gates and logic circuis.

o S g S Boolean algebra dates back [0 {854 when mathematician George Boole developed his mathemat

._-;.I -'EI.‘-___. |I‘|l!" 1:‘-:-:.:- :I'-! .';'- 'I.'i'-i .":I Fa ; :|'.. '-I I' I| I', ( Ir: __"-:.'.-F:‘: a1 ;l. -L;_l.rlq ::i'-{-._:?: - "-_1-: -.- == ﬁ] |mnuﬂl wﬂrd tﬂ b.e Qﬂl E[' I ) - I'lql.l ) lJ[ “ ”‘[[;_ l.",_ f{jf\t

R SR T e 8all system of logic. In a logic problem there are only o St

N L ¥ in Wi silq o i _.II,' e | e - -:I ...-:I 1":- -| TRE s '_'-_.". -l. W Lz . . . !,_ IrL}I-I-.I -I- ‘TUIJ]_ hl:_:‘-h “h{ml J_n‘ih_‘,lr L{"l‘[‘-—:f J.l:l.hrhl.
' e ARERIIS A SRS Boolean algebra is 4 unigue systef that ditfers

2 4 - - ﬂ ."
the Boolean system there arc only two digits: O and 1. Ex Er} number must be @ ene (1) or a Ze1v
L) [+ s
(U] and there are no fraction: al or decimal numbers, no 2s, 3s, elc.
- ‘ ' Cause av contacts can have only
] _ic oroblems because relay contacts can have oni)
he thought of as logic pro \
Relay ladder diagrams cab :
i )
WO states: closed (true, of 1}. or open (false, or L

the concepl, consider the circuit in Figure 18-1.

To belter understand
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o . A and B wired in par 1l J closing {.,ﬁLm contact A or contact B turns gpy lamp v at the mplc STOP/START circuit illustrated in Figure 18-5. _
il cont i bl e d e A ol q. n e ,1“: A or Bea \Jhﬂ'eﬁn C) is referred (o as ORlﬂgm = LOVREE

"his type ol -.-s-H' 'r "!"i "[ e (Wi : L1

(1L F] N = i - . | B

1w Ranlea: |TF-'.|1'[ Jiﬁ_lri.r" n or "'_*'“J'-'“ 1"“%"""""{3&’#] ¢ = & ”B i C .TI'IE- pl"5 “El'l 'H'I' ”‘Idl A
"r -QL"{'-'”-'.-“';J-"'-‘L'?'i 1o 1otk rr{e-ﬂ: mula, (1A 4*’4? S [Tut 2, then C s true. A truth table for the 5 O——0
SRRy 1> N E Py s Syl 1 s and clar jes the Boolean concept. =

| ..'.’. ] l o K
_.- I|I l‘f"“" II"'I. ‘”‘:‘“L l-\'lI'--r-.lql“l:i._-::_;.!!l-n-.. ' l.L“l_il -ill'rﬁl[‘ 1 | t

——

. onTACT | LA | =
CONTACT|CONTAC _;qu_.i N _ |
. o | ii?-i:'fﬁ n” u ﬁ
=" Jr.}ZT‘rj e F_;j’i;f‘.i Ii| ? + ; . :' Figure 18-5 Standard STOP/START Circuit
| I [ ) e | 1+ 0=1 .5 . _ :
| = I‘:._‘_ ”- A | 141=1 This ‘ﬁih;'u'[t contains both AND logic and OR ]ngl-;. The logic 1s, if A is closed. and either B or C

| - T || SR N (T ] 1
-F' . — lT_’ e ', , "'-’1._1 * P lights. The Boolean formulais A X (B + C) = D. Figure 18-6 shows the truth table
' Figure 152 OF and equations.

u == U
lt' - < Imn, i ”.y{_;;r as li\!‘ﬁpﬁ&‘&'ﬂfsﬂﬂmﬂe{f or ON, condition,

r,n. gr;—l‘ ‘.141‘ T -H,H '-' “MT#!.&H*HI' J';J‘ ,.'.-n” J £ * r.',rh -.

s CDNTACTLDNTACT | coNTACT | LOAD

\

'_EI";, r '-*fjl hiﬂn.rh:{' | + [f, 5 .,-i'jrr 2 as 18 no _.ﬂﬂEﬁ,REm‘EMbEI’. in Boolean there are . 0 g |90
o d W | R . 2, .F J :

Ill.iI F .n"t .hl_l "lll'n."lj {lll’llli!|
oy —

3
= | 2
o

m - =
_ 1 L u
A f' 1[ .1,,,’,,,‘; nt ':;J | *}1 series ¢ qm 1*' Iiu' H‘Fﬂll?lll! tT] J'“f_ *355 Ehﬂ“’ﬁ [hﬂt if contacts A and B ; 0 0 1
“u’:_*' ‘*_-JF?J (5 1 1]t
] 0 1 1 3
: , A -4 1 1 i | %
0l e = - v . ) - Crradacd STOPR/STAR . aic
[ r'._ - | il _‘I- ‘ —— = : | ,' | Figure lH—fl "["]_l"h Tdhh:x f{_”‘ hldndd[d N T'L}PJ':‘JT,II\T {. ircut 1_'..7‘:'“-
. ] -
‘Another Boolean concept is the NOT function. The NOT function is like the EXAMINE OFF
vsJEﬂnUnn discussed in Chapter 8. The NOT funiction acts like a set of N.C. contacts. Consider the
Figure 18-3 Basic AND Relationship eireuit in Figure 18-7.
This circuit confi -",1,':{‘..":'[-,;;|.:’{IIi"'-._-_n' noth A a 3 I+|'.-! 1 by *i-,;f &ﬂ O ' | on C] is referred to as AND

ogic. The Boolean formula for an AND statement would be writ l_i*ax B = C. The multiplica

:fji:i-'ll_, -‘_II-I_E[I:- ates !'I_- '--:_‘r_,_|f.'-j|.:.
I ND funciic 150 be expressed as A ' '
Figure 18-7 Basic NOT Relationship
s o i " re-true: then € miie « closed (nor.open), lamp B'is ON. Another approach is to think of the N(Z;T t::n..,-
ustrated in ' As long as A l-Hrhlmh Ln the device or address that it represents 1s 10! ON, or is set to L. Th";\ DOidh
- , fitos being (e iion is A= B. The truth table for @ NOT function is shown in Figure 185
NTACT | CONTACT 11 an . formula for a NOT funeti

Figure 18-8 NOT Truth Table and Boolean Formula
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Combining 1h ; ~ funcuon with e 1':-1_1_'5‘”,’}_.':.--.4!_*_:!.E_".!.J_,l.ﬁ‘,'_!E'-Eﬁj!ﬁ'lfiiffﬂi circuit and truth (b
S ¥ b=y ::'. . - = | H:- E
| FIELUTIC T
N - | | CONTACT|C CONTACT | CONTACT |CONTACT | CONTACT | LAMP |
= el | l T B = —
i | 1 2 _ - : v 4 —
= i | R e :1-." S J:' AT “ ﬁ;:f,{El-i- E-i,li E|:E
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| = _“._1"_——__—_1 E_ﬂll I

OR

ruth Table for AND and NOT Functions

o=l ole

-

r'
l::l\:;

o

H i“‘l'..'i-:-;.--".- :. ;'I‘::}.-"‘ rale q I‘;:_"l' R v %
gnetion is tHustrated in the eircuit and truth table

Figure 18-11 Circuit and Truth Table Combining AND, OR. and NOT Funcuons

 PROGRAMMING IN BOOLEAN
r which manufactur-

C in Boolean are very similar, no matie
keys used to enter the program may vary from manufactures
pical keys used are:

CONTACT O "The techniques used to program a PL
e ‘ers’ PLC is being used. Although the
o manufacturer, the concepts are the same: Ty

| 1
¢ [ : |
,‘ 7 i — _1 This instruction hegins & rung or branch with a normally open contact.

2. AND (AND function) :
{{ AND a normally open contact with another contact.

This instruction wi

3. OR (OR function) : )
Thi‘.\.iﬁh“'”ctiu" will OR (place in parallel) & normally open cont

et Ay O
i I'l f_‘-. I, "J)_::13}__=]]!!; @:tlﬂps
act with another contact.

Areuit and truth table shown’
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l. H L} t-

: i|l||-l.l,|.ii ™™

|:.'_1_..i.r.1|.!_.|.=.ff...r-i: S LAt L - =
I, can dd 8 nonmi J]| closed ¢ ]|‘|.r [: zw 2 1_; @ !lﬁ Ith an AND or nl:i"
an OR yrograni.

_ll r T
| shows (WO gontacts in series (AND function) and the keystrokes required f
s reqquured for programming.

po1 002

1 i-f,'l..é”_:--_[_'..Jtl..'.'ll 1.-1_1;-_:
T e w i ey —— ESh L [ __
AIHS _L,Ll;;Lr_r_ltr_frt-_-|é ._.‘-.'r:!.';'l_:.:_:'--t,—FlH}!Il__

1r IL {llf ,1'[1

6. ENTER (ENTEK 1ns
| : _, : | '“5 __. _,,, l]ll.rhﬁl.ﬂ .IIIBII‘IBI'}

_______ -
115 INSITUCLIL £ Alers mnstrud :t s [_;
il . l_.-' 3 .
] o | r_,-[‘ NEXT 10re |
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i 11, 1 \ i-f__'n'k T i
i T ; s L
!1.1 "‘_t'! CLYON T il L .|_‘|:| 1art il il 1'-;-

e 1817 <hny - S _
eire [X=17 shows ¢ PR TR | =T -
SHIE 20 LE AUVATS SUMpIE ine Ol adder loEIC and the keys

L' I - U 1dUCE VTR & e KEYSUCO

Figure 18-13 Programming AND Function

- us an N.O: contde 1 001, The ]x..ﬂlruL:H JL‘\D

F‘at—. n ta[:[ (ﬂﬂz} in \,L]‘]fl.., '-;“[h N.O. contacl 001. The key "'II'”LL\ OUT. |
1 F!},;;; Cﬁmp]ete the line of logic.

) puts an additional
.}, prov ides output

S enten| | MNEXT
T T = “‘""“ normally closed (N.C.) contacts (or NOT function) the STR key is foll llowed by the
1 .i 2 -.-.-
NO’ 'key (shown in Figure 18- 14).

.I - - . J : ) _.l,-h.ilr]'. |-:" 'I'llrli- ﬁllll-- of -.L:A GI E’glc
! gl e MR § iRl 1 .::!.I. .:||-I.! ¥ II_.:_: _. Ty «] P - . - -
. LOIE) KeY Fialqnu_..-:.l‘e' -t “.I__t}'f' J’S'dlgit address.

Giris that orilv.ad Be oishad S; ” inarprecee d numbers in addresses.
ey, the address 050 requires that only 4

e contact 001 and readics
Programining NOT Function

| H -"-’:" '''''' Eﬂlhe 3-digit numbr
- I,-_- --I_-::.!.i.!'n}'?-:} ? dp!lng!c'

(or ORed with a N.C. or: NOT
uil are also shown.

n parallel
to program the CIre

with an N.O. contact 001 1

d Lll‘l..ull
110. The key strokes used

utpul

{

m, only the ENTER key was peedet

e programmed, then bath the

l-, \l‘ll.“"r
y controlling ©

Figure |8~
contact (03) ¢




— Programming With Boolean & £313

ammable Controllers

ai Gaide tin P rOETaiiaries —
. ji Move up. At any point in' the program, the contacts can be retrieved in inverse order (last
‘I*UE - p 1 H [ri“‘ ‘ILEIFG
| e ————
i
v l||| Thek eys .,.,H ;AND STR take the last contact entered (003) and AND it with the next contact up
.’l o | ,“;1 GGE} Figure 18-17 shows what the stack looks like after the AND, STR commands
I =5 EE | ._,,' .._uj,t?&f.’:..
T |
— A i - 1 W
g I s (e
{ =t
| Iy ‘I. L N |22
—= T cazmn R (G
| s ]l
' i 1'|'|l | "".'-' | | -‘.q ‘ |'L'h|ﬁiu-.: i
‘ |Ir | 1 Iln’l_ ||!|
' ' I
ﬁ.tn".\.‘}" I‘ | 1 I Figure 18-17 LIFO Stack after AND, STR Command
I I:. | I 1 | o -
RN = -- It the keystrokes OR, STR had been entered, the contacts 003 and 002 would have been ORed as
Figure 1§ 15 Progr. mlimrl ':']1 LI ne pllll !lhl‘ IlIlFlglll'E 1818,
fi_f-igﬁ _::-T”l"f _.f-.'f_J.;_l"i;';f -':I--‘a;."l':l_"'. .ll and | -‘L ||1|.| lll-]l’l 4t \i-. if:'*].ﬂ ]hﬂd,,lthe PLC prﬂ'LLHHﬂr [\,[‘”
¥ '”-'. '.I_‘ ,I'I:”. .L.E'I.I.I-ﬂ'-“ Or stud k stem, [0 stor Hh“f{l} Lll'llﬂll ﬂ& EII‘EI.II[ IS hﬂ']nb dC\LILIPE[]
.un;'.-'n ne the ;:‘--', R key 1s pu m_--l_, he infor rrE on that nllln;f” P{ ],tl: mlu the lemporary file or
,I » ”,,m“; tion enters the stack from I. » botton H n|{|lmlirh[u t".',n ﬁtn‘u&ﬁmfnnnﬂlmn up. I*[ﬂ[]];_
:.|. j,|"|_q pl_.‘|_|. This ..';.i'- .
6 | 002 |
___—---I e

b | ’

e

Figure 18§18 LIFO Stack after OR, STR Command

jgure 18-18. an AND, STR. series of keystrokes would

the order shown in F
acts (01, as shown Figure 18—1%.

I Ik LS | -
: “'llh h
, ¢ contacts i
[ : h and 003 with cont

\ND the ORed contiacts 002
KEYSTROKES STACK

AL it FICmporanr 'I..r--"'-ﬂ-_"l mdkj

DDORESS keys must be used diring

LF] "_". { '-:.' 5 I,‘!f"i}:; 1.|

AIMEIS UO1 were pliaced on the bottom of

N E m]n II'IELI'IE'L] al the
lion th m STR commind Figure 18-19 LIFO Stack after AND, STR Command

H oS entered contach
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Terent STR comminds yield different results on the original stick in Figure 15,
Ja, 18:-20b, and 18-20c show some alternative keystrokes, and the resulrs of -
i S0 A RSEVC RV SO G (AU NS REYSION s, and the results of cach,

— =)
-_l}l | .I . I| I = \ ™
i || IS
e “ !{:!jl m
N |II :r[ __” HI-—-
—
|  o0e .
i ' == —
—] . || — Il N IL.” e
| )y [ e [ O
I1OR | |ISTR 1 193 4
_— |L s ‘*]’ ?_lr.____ﬂ'fri” ”!' 4_—_,}4”
RIGINAL | S
dgure | i !i.':'-‘r Stack after T e |
e RCh atier Iwo Consecutive

Figure,

IR, STR Commands

ORIGINAL
STACK

T Figure 18-20¢ Original LIFO Stack after AND, STR and OR. STR Commands

I-I..'.,h_ AR ) _ : . :

The eircuits shown in figures 18-20a, 18-20b, and 18-20¢ could have been programmed without
”*i; J‘ﬂ_ﬁ?ﬂ_luping a stack of three contacts. This method was used to demonstrate a concept, and was
used for illustration only.

Miietkeystrokes used to program the three parallel contact shown in Figure 18-20)a are:
S R, |
OR. 3

: |

10 program the contacts in series
STR, |

AND, 2

AND, 3

s shown in Figure 18-20b, the following keystrokes are used:

; o eeenkes are used to program the parallel senes combination circuit shown in
rm]‘lﬂ 'fﬂ"ﬂWlng F-.L-}HFULL"- i

Figure 18-20c:
STR, 2
AND, 3
OR, |

¢ the circuits showi in these figures, the OUTPUT Key is pressed and a 3-digit address
not all small PLCs allow for parallel outputs, most do. Figure 18-21 is an ex-
rallel Outputs and the Keystrokes required for programming.

To complet
entered. Although

ample of pi
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s mmable Controliens = S
fgm‘_{.ig‘mw' : T T 001 003 005

3 110 |
L { }_.._Li-ﬁ,\; - —{ .

110 STR | l is

| _ _ a0z | 004 |
3 : ~ 11

— }—' e S H

111 1| 006

]
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Eigurelszﬁli’mgmmmwgl’amllgl Outputs

L|FE} STACK

T e
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s 1Y L.

. — =

T A Nnnbecoec il = T R . . : 1 f { Fe i
(TADDRESS follow each stép of programming. an ¢

il o

hich speeds programming time.

e o o e e o TTRQ SIack
1As ,1n+—fl['5l. UI.][J "}tﬂL[‘\ COnLL™ 3-12 IJng['ul]'Iﬂ'lini__’ 4 Cﬂn]hlnu““n C“'LL'HI dnl! the RL-‘:&UIH E

Jth the Keystrokes and the tempor’ Figure 1
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next step (c) brings contac
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3 LN, swutl L RCYSHTURE
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] et at fod- the ontnnt i SO T YL R TRy T R s it
inal step. at (), the output is added with the keystrokes OUT, 110.
I

roar mmanle G I:IHI.L._ b | :_ -

001 and 002 in parallel, and place them in the LIFO g,

) connedt ¢ {Hi==’=?.'."'-*'.f*.'f“ and (U4 'U’Uk'”l‘l:\" this data into 1)
.,-,.!._-___r..--.-:'_ 1 and 002 |__u." to m. i:f.::".;'-.1__1-_'.?,'-!_#:_If."-.*_,'-lr::ll_'.'_'T_r"‘*:::l-f|'=l:1||__:1'.'l:\]..ﬂ &ﬁnﬂmdtﬁﬂ the botton

1€ Stack,

e 001 and 002 back down to the bottom of the stack, ang A
ots 001 and 002 back down to the bottom oF the stack. and ANp,

L N T ’ st
:l-:-:i_.:'_'.IIE_h'-'::;!I'.. N e
S o FE L Ll ]

lie ANDed contacts up in the stack, and a N.C. Ny

s £ \, - ATy e S Rt
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calls the contacts to the bottom of the stack, and AND; [
* 111!

wi L

he contacts from tht LIFO stack, and ORs t em with contact (0
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._|.|_E:J§ mam 1o control !..ht. timer is entered (N.O. 001),

At mgr-:-is entered and identified as timer number |

I.ll[:l!:[[_:" for timer l. I!i-.t.‘ﬂltfﬁ.l'd. The time base is 0.1 seconds. Timer 1 in this i

fion is 5 seconds (30 0.1 seconds = 5 seconds) PSSR

N o o " - :

y .-se_t;.nf umer contacts 18 entered that will close i :

i_--':. . > i LUF'“"’-'H" : - i ' I i

_Igl___zedﬁ ¢ hve seconds after timer | (TMR 1) 15

.I__. ,F['I:l;“ :T LUI“ITIL[L(] with U-’lll-p'lll. 110, {_]Ii||'|lli 1108 controlled by hmer contacts

and is delayed by hive seconds after input device 001 closes | |
gxamples and discussion in this chapter provide only an introduction 10 programming in

'he
Boolean, but provides a basic understanding of the concept to enable an elecirician or (echnician

o

' T i = e u F ¢ -
erentithe user manuals for any small PLC, and to get started programming.

| Chapter Summary

size, Generally, any PLC with up to 128 /O 15

Programmable controllers can be grouped by /O
hut offer many of the features of

calegor zed as a small PC. The small PLCs are small physically,
“-'5':?'1'3'.55 ""I"'E'E-N.pemive. PLCs. Many of the small PLCs are programmed using limited Boolean
statements rather than RELAY LADDER LOGIC. Dedicated programimer COStS are high (some
Hj_u the processor, power supply and 1/0) section combined). Because cost 1s usually a
factor in the small PLC market, Boolean programming 1s used o help create a system with mini-
-fﬁi'*.l'ﬁ costs, Typical Boolean funcuons are AND. OR, and NOT. Frogramming & small
km" ﬁ'li'ltUSE*: Boolean ]ngi«: is fast and edsy Onee the basies are understood.

Jeview Questions

Boolean algebra W
y of the

as developed in the 1060s when PLCS were first being used.

i sl he
2. In the Eﬂﬂlt}ﬂn system, W hicl following digits are used?
1,2, 3, and 4
b, 1, 3, and 5
e 0, 1,2 and 4
d. 0, 1,and 2
¢, none of the above
" ;Whﬂl Booleun relatio
4. AND
b, OR
¢. NOT
d. IF

[n o Boolean equi
a, AND

b, OR

¢, NOT

d. 1F

nship do contacts haye that are connected in p;‘u‘ullcl':‘

es which type of logie?

| plus sign (+) indical

10, ¢
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istination sion (X ) indicates wha voe of Boolean logic? | .:-,:i't'_rfli'él."f-'- table for the circuit shown below :

 multiphication s1an (A FIRUiedits BRah e = 7 I i '

o

C)E Y

. . - .JII

NOT

e NOT function i a ircull acis Nae a4 Set U
[ i LAy T

%3 |
I '.'.-'“l."" MU LS
. e e oy i et

CONTACT 2| CONTACT 3| OUTPUT 110

o

_,.
Wl
. l._{i::ﬂ
|
o |

ntermuitent coniacis
o A VL e T e e g ety

. NI T S S R I o .
{ me :" i J._j-LH:LH ¢!1|! _'.'!“:..]:I ‘.L"_‘__| tﬁ”ll‘_?_*ip}!-_f.'; I.*p-!‘-:li“l EJ Q’I’ngsmmﬂnﬁebsm (8] prﬂ-

'

i

Lot

I Complete a truth table for the circuit shown in Question 8.
p

e ——— e e "

]- CONTACT 2| CONTACT 3| CONTACT 4 OUTPUT 110
|

|
T

—T




e ———

-

l-rldcn!;‘uhiine Basic MS-DOS Command
puter w thout w hard drive, the defauli dnve is usy ally dr
. |'- sthel ﬂ“m are made by Ly I"H‘I”r the letter of the desired drive

= \-1Li"'=_ E exrn -
PO - ple. i the ;ﬂi!fﬂll" dnive is drive C, and a change to drive A i« ﬁLuJul at the p ki
&4 i‘ Y el UT' pwed by 4 colon(:). A prompt, the letter A i«
I L_ [ | - J -I LA bl e

s 33323

A\ ( th 2es from the defaul dnve
l'i”t.n'l- ad I"'\

i\g J

VAR ;'.'.?-

Qrginal prompt. €
Ivpe AL and hit the RETURN. or ENTER key

[he prampt is changed 1o A:. Drive A

IS now the pnmary drive and pre '
| et L, diid programs ¢an be loaded or n
B fhut drive. £ oaded or run

FORMATTING A DISK

¢ Ju s¢ the camputer is booted (tumed on and opel
ol [Ib- entered. One of the hirst commands that should be le arned is how to forma: W dick
L(’l DUgh 1t 1s possible to buy formatted disks. the electrician or technician may have to formar the
dis pnﬂr {§ an“ iIl. The formats for IBM compatible computers and Apple™ computers. for ex-
" ' Eo are qUIIE Lhnhﬁ. nt. Theretore. the d liscussion here 1s t‘Hi"u for IB‘MI compatble computers
w“! - DOS. There are b isically two sizes of Hoppy disks: 52" and 3" Both are as ailable

'. L= lﬂe sitled, double density (DS.DD) and double sided. hi gh densin \HN HD). Th

| hl'h dlfft.l‘tnl tar each size and nlCﬁHﬂ\ and are as In”ﬂu ,

,SW DS.DD 360K
i coopiration W f*_’f = { eveloped software known as MS. DOS®. S DS HD 12 M

NSk Operatin _r_:-:\p-. . The number that follows the w
ampie, LU ‘: Rl 'r‘ illgm.mundumd in 1981, and s

- Lo — . - 4 A
- !:’:1‘ I _'-"‘_-:"-_l"'.-:l,""_l | I“ﬁl't:l“! I
e ¥
8

‘-L.‘ -l_— T

alional) and the DOS program loaded. commuands

et a et L R R Ll e A

ms usedd with today's PLCs are Wind \m'bm&d. understanding busic COmpules

—l.'-l"i
'.—'.r"- S -

Ic "[“r-i.'..l. Lal=-

ord
nee 37" DS.DD 720K
R 0 g T LS the software is expanded o, S 3IAY DS HD | 44M
& -g.{;"l":;'..-":'-'_ l .E._-n-‘.-_'..-.f_."-_‘,i*- ;! .':'_-_Lr_,_,_,,' h_lf" 'lh“ Whﬂll lht‘. softw are i up-

ik ! i e B e
Dl " " RRIE CHEINCETS Iy 10 mamtan upw, Tj.*”iﬁ ﬁblnb 11]{1[ meaans that the e ’fl'hc %l}_" DS HD disk i1s the most common disk used hh.ll\ because the mast common dnve is
e older v ' AP 3 dland cin be i
Ao dilonn Bl s S o ey TR USEC A g with the new features of the revise: high density.
o RS creaied I an older version of | > 10 be used in @ newer version The | _ . T Ak md sl OV A0 ki
' camimands ased in this chap i are for DOS 3- Note: Storage is rared i K byies and M byres, A Stards for Kilo and equals 1,000 M seands for

megn and equals 100000

To format a new 372" DS HD disk, place the disk i the appropriate drive (in this example, drive A
16 the 315" hieh density drive. At the C: prompt. type FORMAT A: and hit the ENTER key. The

. “J' .‘ . but “‘Ilﬁﬂ ll‘\lﬂ‘.’! A cOmpule DOS software shows the following prompi:
e i '." —”=—’f 0 use the softsvare, the Computes Insert new diskette for drive A:
1 G L 'II.; I_I”.'.':'I*'_r|_:,_ '. mm ﬂ'“. H“d thl soflware ! .ﬂl]d I‘H‘L“-‘q IN”H when Tl.'-li.i.‘"
S e -.':JI{ e e :”"” 3 Onee the new 3% DSHD disk is inserted. and the RETURN or ENTER key is pressed. the mext
: '-‘.':.i lest (referred 1o as o power-on sel Lince the : 3
ed. u "nm"'- |{" mad'i the DOS Hnliu 1 prompt res s fisk fonmnal,
'*5 15 read, ﬂm SySten prompt is dis Checking uh:':.'; :‘;“”“: Lo avE
TS AT 4% 4 & ’- 1 \l .'l ‘
DUIEIS Wit a hard.drive, the delal O B
" |f“ WL .h}‘ g colon (). Un veniying |



'w Chdide o Programi ] ;'-.'ZT_;"-T:f'-_"_"f).." L]
o “verifying 1AM message tidicares that
[ ‘_r' LByl -'.L’I'J,I-rl r J'-!‘ jlj:u '”J'lq" 'rjiﬁ ‘E',” A4} 'UFM“U’{H
el R R
R r, ;- ||!
Tt of il 'I.r'-l- “”1_,,:"' '} J,!,]h rJ“ i ’Ij:;.\i‘_if‘ I'H' ﬂﬂ)ﬂll‘ﬂﬂmjﬂﬂmd s dl"f’la}‘w ‘m
am wisrman | -j_"'l_‘_ h[{ _: II HJJ ,.. {ﬂ ‘d'”‘" }* _”b 1 fii,)l*_i’il Fﬂﬂﬂﬂl complctc. The next
;r| I""II.'F_ r~ H t'”' 1‘“ 1in ,.]‘?; N H ufﬂE_Fllt I.'I]Il# [ﬂm h ulcd 1o hlﬁlp idlﬁﬂllf}‘ ‘hﬂ
SRR Yl ”“ st ’-}:.LTJ*:'T_'“,'*H. e Jisting of tmgmﬂﬂ Helpy to verity which dmknm,-
f I 1.1-flr ' da ‘.r_f-l A H*Ij! -‘ Fiaty 'UH Jll.,'. JliJ '.”7) ” “' cley Ifn lenxlh ﬂlﬂ‘c uhﬂmclLr# an “1‘
i '_;'-‘;.;.',;,;I._-';;'-;-‘.-uf s, "“”i “”J‘l i chi ggmmpﬂncmﬂllun can he used. If 4 yol.
amie lbel in not desired, L'}-.-l ATER key to indicate “None,” The screen then lists the bytes

{F.l" '\-‘."

of wotul disk space uved, rjk";".'.fmaf disk spac ,.ﬂ "“ #{tﬂ“m- The prompt then asks I anothen
_,-I.uk_.Z‘-I,;-_;“_a':.:_ﬂﬂﬁ-rH -I.I| LT n- r-j';n .‘ r‘-*‘1 'flﬂr-_’ . ’lul'l { }51 *\Il (L :ﬂ’]’lﬂw .I'E[IILW# the ﬂl’ﬂ'f‘lﬂl.lli'j’ I'urmdt-

: ilu_- q.“‘|"'.r n'qf11|||'. '_'.-r-w: || « | . 't“'} h“ 1| lpf |_.|I.] * '-r "mi‘ﬂ" rﬂrmn“"]g pfﬂi-l-dl!l’t‘.’

REATING FILES AND DIRECTORIES
Once || :';'rrr:-, en formatl .rnuﬂ ;:_ n.;.p@. Lof ugmumfjmnntion (PLE programs, (i iles,
C).0F 1 store exlating inform; ,I,;.? n ";,er,nrv.m 1l drive. Beforeapmgrmn can be stored,
st b | jh'”' Y 1.}1 iU can b locate ..]"“wu‘ﬁﬂ i, The name given to the Program s iy
ile nurne. Th '.EJ e may also hi r‘: fy. ||||| A0 th]rﬂl’t}léj ) .Hy*lhﬂ-ﬂﬂl“ﬂﬂw of the file, The
ol IH rh Th1 X .|1|Jl F[“|I |i|[||I. :i éJl""'J dragetens an Qﬂﬂﬂh nnd [hg Elmﬂﬂﬂn cannot be
more ,', n ihree characters, Therefore, ;ﬂ ,nf‘ Wﬁ.ui.‘u Klens bnaannm exceed eleven characiers
the ner ++.n aril ,'“.",,: ,..~,.] ime and the extension is no ﬂnuu;admachumutur} I a pro-
AN ix |:I|' |r..| "0 omaching | '.I Ilhmlf .w”u{ r" tlli'(“lljui!‘ hlw ﬂllk@a lawn rﬂﬂj“m—f. the file
ould be nar _fm., I the mix hr‘ eI 5|Il‘.’1|llrrr—j L nf-.ru extension could be added 1o the file

] xlens |hu| .I ¥ H-ii Mmsﬂﬂnﬁﬂd (. }ﬂﬁi’f the Urlgl-

urth: H:__{ |_E-I|“:...I~:_,.|![--_ -|4,_r._t]‘ I ||||| ”

Al e name 1l L-'.'-'-'{-'-.I ding | "IHI! Al 'l' r"-“" "” I ”f" ”'"” Fr I'uff{f ’fn’ B,’tlﬁmlmﬂ in this L.!dmf}]l-'
be lawn. 20" ,,I.';r‘.:_}-_.'_b 5 ha ,IH i |ni||I runH ru{fﬂn t;{{ﬁj - may contain letters, nurm-
nd some special charact ;, byt for the soke r.fﬂmmnl City and eise in remembering file

OITIal s “-~.‘-|.|'||I;’.'_I _H .:" I ' rrillfﬂlf "- ¥

 numbers O through 9. 1f desired, the following

IR A _'-I_ et T ';-.'._ i nll}-H'.iIq],-"'_-f.:l;-.':i:l’n_--{.-'rir:l_r

:"“II-I-I‘-;--I";: h_lfr'l ‘d{

] parenthesey | .l
under ,,“ 'ﬂ-f'l'
hyphen =)
o | i“'l }l
I tl"-’,:':.'i"r HJ]
Ve docent

'f_ )

¢ iy checking the disk 1o ks
Wi a m&' af starage in o high denyiry

|

J (o org: ]@mg way in which files are stored. and are

Horeas -_ ier software does not require

1l “..m a directory, or drawer in the file cabinet. 1s
Hous lawn mixes are then placed into this directory (sec Figur

|.1'rtai;:;r-.|.-m.1“._3 'P_-_
e .-¢-~-1 NBIONS Cannol contain Space:

3, “lfnflu
,,_” ;r mﬂd for the EXIension o the ori

ginal file rum # )

v “r.i 2 [eﬂﬁiﬂﬂ‘: cannot use the Ti]lllu.rm g name
Fol :.‘, ._-: b, COM | through € ‘OM4. CON

\ tha N4
- 1I_| and PP
a5 r.. Vare I'L-ql.lll“l.!ﬁ that d ﬁl{. nalme ht_: Cntered PO 1y the
ata hle name he

¢ been re

L3 of the or
.fi il » stored or saved. PLC Programs us IMH, do no - o '.'.f,-__-d il g
nmr ﬂﬂny ﬂﬁhlgﬂ‘i an extension when the file i e e .ro .:'I: EXlenst
died, it becomes necessary 1O manage them so that any given |.|| arr §
¢ (hard drive or diskette) where the files can be res

ATE SLOred hr |||Jf
; are simply thrown into the cabinet it i difficult 1o find ther

'FF L AT

.......
||||||||

I"I

=1
ad VadléEr e
i s

”Hln..f “,.-1[1:' draw Brs 1t s

;HET‘ ent files (’pmgramﬂ for various mixes of lawn fertilizer

named | A
ire l."l

DIRECTORY

Figﬂl’[‘ 19-1 I'Jil'l;’-:.'lnl'}' with Files

5'“ fil nﬂme'i can also have extensions, ;l“hlll_l'!'Ii”:]”“w  of files are under one A
."lh that are applied to naming files. If IuH O sion and speed e il
 be ne nssary to create subdirectones 10 € l”;“.lxlm o
. '“1* L within the Lawn directory, subdirecto panrinte files
ited, Each subdirectory would then contai the approj

| NITROGEN
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Alh! __Z; Rt
o 1(DIR) COMMAND
I
geaetrack of all the directories, subdirectories. and files that zre created. To obiin = |
IL=e . I 1 | 0 CTEIED 10 oDiarn z 1% ';-'_ o
A L 0 llh dn*-e Or on a dﬁkﬂk the DIR ¢ command 15 usad To bext 11""l a'l - I-‘--
— . o : e ook at the directonie
E—_ dmc‘ﬂllhﬂprnmplc type DIR. and hif the ENTER (or m?\” chr_
et :.. ] s : . i l.....t "J.' -
;: _::_ Lk | 'H c I.B dISPIB}"E‘d I[ d Id_rﬂt, numh“;r HI' l_hrL AONIesS are present on the drive. they scroll
N e aEN . CTECT T*J!! of directones is dis-
' n., all the lle"LIIJﬂLﬂ a screen tuH at a time, an wjr.r mial command is used with the [,fp
- ;" '-_ ti £ l'an 1muse or pdEE’ lhﬂ]uuh d]rLthﬂt - ih F""“: Or f‘n [_I_IL _' [I- IJT.’I'....IF 105 (i
—————160-10 un;.t Easiashi(/) and the letter P after the DIR command. The new commea jd_z,;
ERE : DIR/P
— 1 40-10- | = :
== s 1he “'1 TER key. and only one page, or screen, of te directory 1s displayed. A new promp!
FILE nears, stating “Press any key to continue.” This allows the operator fo view the listing one page
— 20-60 ‘ )ﬂta fime.
9-2 L ook at the directories on dnve A. type:
.  C:DIR A:
1D | -
chi . u"'anit key is pressed, the directory ol drive A 1s displayed on (he sereen [f the d-}iﬁ_s-;-
rectory is the drawer in the file . ry on drive A is too lone and fills more than one screen. e page CoMIma and can be entered alter
r. When naming (bdireciones. the sam: Hmli "EI.SE{‘ fﬂr ﬁlﬂ names dﬂd di- A ’]'hﬂ command line 1s:
4. Subdirectories can also have 3-character extensions. DIR A:/P
- ~m 1 : k —— =
o the control (CTRL) key and then (i€ S Key. This

SDé i hie patt 5_-__..._.'_5':._ *( 1 !l-tl?'r; .WI ﬂlﬁ location of the file,

o L=

) from subdirectory ITROGEN in director ry LAWN on drive C. the fol-

5 als le to pause the screen by pressiis &
i 4 T_‘. " Wsslb U p I.“.[-I' l:l'l\TI JI.. LI_J"[ t"'_ 'L-.-u Pit"‘ Jn\. l‘-f\' D

i mae 3 T 1*"" L
_-.lhe( d".eclnn. screen 1O 1-.l.'i'l"'l‘ SCT I!L”'::_. <0 the dire - = Tine o e
= 1 &3 . R : Ll SCIo 4] ”' “_

H A I_rlli—\_. Wa\ '-.-'l.- =

e scrolling the listing. A J : e 2 i

IS K L This h;' 15 "'MIII-..JL’- fr:i.il"--..{ in 'he upper ng {'in-hd;ﬂ-‘d secuon of {I_L' ﬂ_ﬁﬁﬂu.
BREAR. key. ’  the <creen. To start the screen scrolling again,

. he scrolling of the sei
41 PI'EWIH“ IJux key pauses e iling 0

19- 3 -,}";"".". 5d {‘-ir"']'.';i.[ directony fl""“n':'

{8 '\.[l‘i_-\ 1.1;': “.'..,.i

h directory 1o .H’.r,rf mcrarv 1o file. Although
if is not necessary 1o mands in capital letiers.

ire given file names as well as paths so they are stored
L o e i ', atten for a new potash fertilizer mis
15 Gave paill series are entered to place 1 "’ 0—20-]0 into the subdi-

1 directory LA _..N and subdireciorn)
the folloy .ﬁ~ e path is entered al

e default, o f__a,ﬁurrenl dlreuan of
Figure 19-3 Directory Listings

"""":T”,,.a migh!
{"'_4:_'1]';3_1le 'ﬁIB IS Lo be 1-,{¢||LJ




PRY. I:.|-'_".'-"1}|H"":.'

| LT .-;-n-.i;._'uurral II-I-|| i
| L.'. . !'I’.‘- J'I‘.' cated DYy ::J_'__'.:’;'_l fH 'I |! .l'lli* are ti[ﬁif N E?ﬂ?ﬂl thBl"ﬁ 18 4 date gy d
s il TEHAGAIS ndicates the I 1 date and time changes were made to the tlireuu::'}'l
AMhen the directory 1s 100 One | 3 b ni ‘ i ,..,,,1 B sl refe '
L S s .,J_.t-:'-'--"l- ._J spl “__.f ||_. ne % r.‘lfu}"“ sible 1o reformal the diree
N the wide Tormat disphiy priom.. IZ-”'. » “l "i"'” L i "””‘* 'I“HIB mﬁ (lll‘ﬂﬂlﬂl'lﬂ\ T
HIitanls BI0AI dapene o
: t:“‘ it dates and times, nny cast this '“”'I” allows all of the direunrm s
splayed, 10 hisplay the i cl H LI tnes mn "I de ¢ !E* '- hnwn 1E5 and
sromt a‘ 3 play Wis-% jos (0 wide tormat ﬁ i Figure 19-4, at
DIRW
TO0S, HOULE) :
oaTAl | ', ‘H”.._T, [ FRUDPACK |
-:. 7 r;' & '-|.,' B T a1 5gsnf*tﬂri BIT'.{"
L uing )4 RUTOEKHEC  BAK
i y sl (CLIN)
15 1 E |I 'El}‘r:l‘l
|' 1 |1_. b = 3(’%'[\:“_ DAL
e [RED LRES. D)
Retin [WINFAZ]
" iRl RS (LA
1 LAt R U R [m!
L1360 bycaa free
gure 195 Wide Display Option I
PT COMMAND (BREAK C _w.* AND)
] AT . - T |
1 . I A A, 15 used o nte Il..l'lluh ]"J‘Il H iPF e Exi
npn. mmund consists of the CTR | ani ! 114 ﬂ-i ] Ellng command and
i | T - . : : 11 r-‘ L s
directo) o viewed, press the CTRL HI ?iﬂﬁ{ rtmcxmnpm ifonly a
: - 1% (] \
l direcia ing and returns o the prompt. “ e '4( E it down Press the C
. | . e o g uelinle | 1“.
FIAATIE Mer il retums 1 |I, f o III L']”"Jﬁ lin“ ﬂr keyh 111‘”11}“1. 1n-
| ‘ . ' - | LAY } | | r
I ng the i nd the PALISE Jl-,‘ft “ "i'f +t"u Plﬂ.ﬁl' has been ‘-""“L«
: - ITOory '_I" TN sS a I N ff'l' e !r ‘ﬂ I H:MIErmplq thl"" LUlTL”I
dlst el I_..Jj_tl]_ 3_!__*._.‘; ﬁ:.u mmand.‘
'.].'
' ecomes crowded. To clear the scree
(Mo clear the soreen, the clear

.::||.|11-..itlj.'5_!l,5 .“I‘iqr ﬂppearﬁ 41 the

| anans  disk to the hard drive,
i diskette in drive A to a diskel

auterisk (") a period (), and another

.mum yﬁed at the C: promp!

Understanding Basic MS-DOS™ (

. omimunds £ 528
!HP'IF ih r{' q ' - 0] . J
3 In ii &IL:::“ llli t'; crd :‘:IL 10-20<101s copied from the diskette in dri

13 In Ao ple, drive A s M Riivee diive nd drive Biis the s IIH. A Lo i diskette
. ..,I:.n:_-.ﬂ ASSUIMES that the file i1s on the default dyve, In th gel drve, IF no source
! -.l-n-'-'l!_i_lﬁ,- ve. ¢ previous example, drive C

il
v | |

L,,Hnl;i:l IMERS from the hard tlI’HL (drive C) is 1o be co

i IHHI (oo diskette in d
u..m'l pand line is used at the C: prompt: pala 4
t""!j TIMERS Al

|1|

ssed, the file TIMERS is copied from deive C to a diskette in dave A
IS (M) [IH I||| | ||,'||[ Ilil i ““I I” |""| AssUmes ”“

vhen the EN _ER key is press
se driye 1S not dmlgn.ltul because the file

|:It1 (W AIE
[N i*':d_l"{; .'H]:lE the same s the default drive

WoLhe the capy s "|'|I|ll-l|II[ 1S |””1'|"r"-'t'l| Wy and
A Onto

.l” rIIl 1|||."1
the 't

all the files on one digk 1O an
.t'ull..ll\i [ | ||HH""'.
T E entered ol

0. nw} N copyiIng
an o diskette i drive

prompt:

shette in drive 1, the following comin
|I .‘PY A -h * B

I
1 | onte 1hi 4]I"~.|'. i

on l‘.hL diskette drive A are COpPIEt
disketle A arc asecl Tor the Nle names

drive B, Because no [ile names

| the il‘i
on diskette B

spec fied, the file names from

ustrate the copy command. To

an be Uss d to turl her 1
"’4., ||IL‘ '[+'I-ll|i.1|".'c.lllg_" L_I!ul‘]?' oI

rM jul directory shown in Figure 14
(o s ReHE Ik drive

I*CGMMAND(”H file from dnve (

cOPY C OMMAND,C! M A

en the ENTER key 15 Pre” sedl, ”
i “-'ln'( Jn this exi ample, the C dri

COMMA N .COM on drive €15 L'nptml anta the disketie i
A rive 1s the destinaton:

OUTUL,

¢ the st and the

e of the file 1o COMM .2 on drive A the fol

. hut chunge the ni
Tl & p|n|'|||il
(1 WM. 2

1 this e umpl

o “”" y the file 11 b
oV “ 'cﬁl’}' El'l'l'llﬂhil'lil {5 enters {
= copy COMM N, COM A

CONMM AND.COM file is copied Trom drive C 1o dnve A,

Mhen (he EN TER Key » |

M the name is chines L
st be speeified. n Figure

LAWN and subdirectorny
commant 15 Ly ped

(ory, the dnve path mi
stored 1n L directory
e A, the following CORY

and/on subdiree
( 10)- 20 [0} WS

Ilml 18 10
fiskette in driy

mpy o [ile
el the mis for &

*"ﬂ FASH. IHL“I‘

-IW o pml“i

VN
| AV

200+ 10) from direclory [ AWN and subdi

eustully excauted un:

(o copy file 10-
anil cannot he sucd

s (he compuiel
The copy comin

1IH‘I
l'lIIJ L Vi,
L'.dTH'L* l“” |I| Imni'lill‘i'-" ) A e

i a"‘u ) I {Jl Im”‘ {5 Hi'ﬁp‘t'll.i'vl
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AT T

i _ ..'1 :..: i JJI i| :| s

ubdiry

1:.

...-. X |‘. -.
A\ ,.'- i '.E-rH."

i '-.‘ "."1

|r
a_.,.

'I-E:‘.'-:!i-

ol ()

1rst, I":I“H".'-' !'l ay |

- =)
1/ 1
1} L

“' !!_i 0 3_--_3* ﬂ NEROGEN is i‘fﬂﬂ{ed_
by the sut )fﬁrﬂﬂtnry name (names)
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HOwD programming device can b

gnsure that the output circuit to the solenoid has been turmed ON. Are 4] e e
hat sho ]d beclosed? Has the rest of the rung logic been completed? If the answers .hl;L.
it :% _nmesqar}r o determine the hardware |Uu._;1{|-.~n (Some PLCs use the address 1o spec-
e hardware location, whereas others do not.)
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e

gput modules sthave' LED indicators that illuminate when each of the eutput circuits are turned
£ th lel hib 45 lit for the location of the solenoid, it indicates that the problem is not with the
aEmodules but with the circuit from the module 1o the solenoid, or with the solenoid itself.

IRInEe check from L2 to the terminal as shown in Figure 20-8 verifies the conclusion that the
-._--.neL.f-:fE! pmpcrhz but that the problem is either in the winng to the solentid, or in the
[enoid atself. Further voltage checks will locate the problem

QUTPUT
MODULE _

festing Yolwge on an Qulpul Module
- ¥ s LI {
Figure 208 1otk

o u,f most anafog or u’mn‘:n‘ me-
load [Flgmr W)=Y, The re-

t'lf UFI For accurale
Fieure

the high e rnal resisian

e
AC Ol viien preasuring aenoys darl e

ng ler) heen e
e When testt - glivide o the triac has
ﬂ'ﬂ VL Wiase ”t nl."'f'” e eVen Hf!’: ri the mieter leady as shown in

mr o can el can be used.
\ . f““‘“”“j i

Ir,l-” rf.r"if”‘!

laced i parallel W ith

+ I BALS 1 “
‘( Py act Jike ¢ of et .
fth low e srnal resistanee ¢

A lfl' I8 d :m;hnh'
readings: a 10
ﬂ-'fﬂ,, ara s

_-'-
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PR e OV LY $itor BED had not been lit, the first reaction might be to change the outpul module
AC HAS HIGH INTERMAL look ';.",‘ ﬁ'f a blown-fuse indicator LED. A fuse might be all that's needed 1o muke the
o r.'-"-,'*..,:- - WHEN NOT GATED (OFF Jenoid ﬁ#“ o gt i ' @l however, there was no blown fuse. replacing the outpui module should
= "i:'E 1_ | =l J-,II';:‘_:.-_' = [ty ;-3_;'.:..| :"‘ | '_i! _: ?L{‘iﬁ
(e Kenmove o Hﬁpﬂﬂfﬂr fmm the /0 rack hq.ﬁur changing modules
O SSmeREC manutacturers offer deluxe output modules that have (wo indicator LEDs. One indi-
| tes that L'1 logic from the processor has been received (o turn on the output; the second LED
' Bhmes on when the triac. or power transistor, has been turned ON. These twvo LEDs should come
OPEN n n.milt &nusly, unless the PLC is in the rest mode. In the fest mode, only the logic LED is it
| OAD |~
— R N (D9}

hecause the kﬂutpul gireuils are isolated, and kept from being turned ON.

Troublesho ﬂhg"inpul modules follows the same basic procedure. If 1t was determined that the so-
lenc ” I'i. ] ,‘ tﬂnErEIZEd hEL‘HU‘\L ]nnﬂ S [[.—_h | wis nol htlﬂn shown ¢ losed on the ﬂr;n I: lI‘ﬂIT'iIH_I
de ” [ L”“ LS..]_ adergg would need to he ljt[.;_“mr].,_.,] From the address, delermine the erming

e -'-|I|nt_~_-_.1h put module that LS-1 is connected [0

l‘”“;ﬁ 0MEG GHMS

.a:"'

£'5 witeh | ()
Al H“' Jiﬁi"ltﬂﬂ LED illdil:illl?‘?i lh‘.l! I]]L limul SW itch s th\..l..f but that ;i'rI E'][L IHI 1[‘11:&\ 'h:,“ W
| Illg 'EDI] municate | > aing the Iﬂ|1HI maoduie shou di e
IS - G I.J o [hﬂ' F!PLL'\%DI [‘ ‘-.LIIIH | i
l-n l-” 01 1\"!311' I:li.l l;lﬂ indicator L ‘D for LS-1 not been it there ¢ould be s everal othe
]” ll “ WwWe 1 & ¢

vider Effect When Reading Across an Open Load

- jule, aor a
1g from [.S-1 to the mpul M
( switch, faulty wirif e 30211
. nssible: lems such as a bad lim R ck as shown in Figure
e {:lt Fﬁgdu!e Closing the hnit ewitch and takmg & Wt Its MthL K
X 1y : o yperationd
deétermines if the limit switch and gssociated W Iring 1S Oper
| s O oy = =
INFUT
MODULE
(X1 “* | -. . .'“ _;]i;_'“
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Figure 20-11 Testing Voltage onan [nput Module

duce Voltage Divider Effect |
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I ——

il A R ed valtsor tndi that the limit switch and wirin
! ng equal to the applied voltage indicates that the limit , g
i::ltzﬁfﬂr?:f :hgrzczlis..a faulty isgﬂl' module. No voltage reading indicates a problem
the limit switch or its wiring. Further voltage checks will isolate the problem.

Similar to the deluxe output modules, there are also input modules that have two indic
The first LED indicates that the input device has closed. and a voltage signal has beer
-'t‘héf'input-mmiulef:. the second LED indicates that the status of the in put device (ON) h
| municated to the processor.

Note: Once the PLC program has been proven, or checked our. for complete and accurate
tion, any future problems normally will be bad field wiring and/or bad field devices.

Chapter Summary

Start-up procedures check each part of the PLC system for proper installation an
Safety must always be the overriding factor nihe_n;.-_tesr-in'_g or operating a4 PLC system.
laken 1o prevent unexpected or incorrect machine motion if Injury to personnel and/or dx
equipment is 10 be avoided. '

Once the system start up is complete and the system is operational, problems or faults

! S s S RIRS R _ ; ~ Cdn oceur
?l’b.sucqessfu‘l_ly-tr‘ﬂuhlﬂﬂlium._thg System, a systematic approach must be used. This Systematic :

1EN Inelud | | _ d taking corrective action, A
variety of indicator and status lights, as well as error messages and fault codes, assist the electri-
Clanor technician in troubles hooting 4 given system.

The Information covered in this chapter is intended to be general in nature and is not specific o,
any panticular PLC. For more specifie information on start-up and troubleshooting procedures
refer 1o the manufacturer’s Operating manual that accompanies the PLC.

Review Questions
1. A iﬂméﬁih'ﬁahlg-'ﬁnnmﬁﬁéf’ﬂyﬂiﬁfﬂaﬂﬁéﬁlﬁ be installed according (o
d. manufacturer's specifications T
b. local electrical codes
) €. state electrical codes
. national elecirical codes
_ e.allof the above.
3 Explain why a safety circuit or other EMERGENGY <rean
3 Describe by how input devige e e Y STOP

devices ¢

4 ) - =
) S iR i J -
_l E S ha] B B i 1 b
- - L L
N . ;o —
L s "

Hsconnected before fesfing?
| o : .
!.I |.I Irlr fﬁl“ Iz k . AN TS I —_— . _
"“-‘-'”..ﬁ:*.hﬁ S EIQPOWEr connected (L1-1.2), and sho
On0fan input deyice.
SELndicators rep sent?

l[h L’!"her

aling LED:
received hy
as been Com-

f-.f;]{’j'ﬁ_

d operation.
Care must be

mage (o

b = el _ . <o mdatic d-
proach includes recngnizfiug:-:_t!;e_--_sympmm;v;.-. isolating the problem, an

= -

9, |
10, Lis

= ,pg deluxe output module, what do the two LED indicators.
J:‘I:' o B Sl 2
g,j'gpres_ﬁnt?

ine the term jogging. |
’lﬁﬂ- three steps of systematic troubleshooling
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other than the blow n-fuse indi-



GLOSSARY

DDRESS: A location in processor memory
wi G !JT MODULE: A module that converts an an
sumber for use by the processor. '

P0G OUTPUT MODULE: A module that provides an

geDnumber provided to the module by the processor
NALOG SIGNAL: A continuous signal th: B
A ,u {; s nl];nuuuF signal that depends directly on magnitude (voltage or curre
- "i-'-l":‘_ ;.2'. : L E?‘“mf-‘t'?-- a voltage might represent [hr:hspeed of 2 motor (3 L’:.fn:ﬂ”
Ripanding to 200 rpm; 10V corresponding to 400 rpm, etc.). | or (5 V cor-

alog put signal to a binary or BCD

Output proportional to a binary or a

WD LOGIC: Logic that has a series relationshi
\ ? _I_:L_,_ﬁ.l_ﬁ “C Lﬂhg,u, thfl{ has a series relationship. Two devices that are in series would both have
" E%St e logic. Device one AND two need to be true for the logic to pass 1 e
.--'_:-.-Ilg."r ._.'._: ol ¢ . Rtees ‘ ) _ - A
_ lli%j _T;CICAPABILIT\. Tﬁe ability of a PLC to perform addition. subtraction, multiplica-
ton: division, and other math functions. '

{ na TN -:--.'-" AT 5 - g - :

FX r--[_lg'-‘ PGNOUS SHIET REGISTER: An instruction that shifts data one word at a ime into 4
ile or register. .

\SCI1: Acronym for American Standard Code for Information Interchange. Itis a seven- or eight-
ion marks. and certain special characters for con-

H:&L for representing alphanumerics, punciual
rol purposes.
BAUD: The seven or eight bits that make up

1'" ”-l":;'i-é-.f‘-:-:. 1

BAUDRATE: A unit of data transmission speed
per seconds. For example, 300 baud 15 thirty character
1200 baud is 120 characters per second.
BINARY CODED DECIMAL (BCD): One of several numbering SySIEIs uscd'xa.—ith‘ PLC}{. This
a_ii_l-i':'é"l:rl:i System uses four binary digis o represent each decimal dl_giq.'. !n_nﬁ Fl to 9.
Groups of four binary digits are iSplay demnjul nna;nbcrr:_ Twelve bits can rep-
1-.';,{;-1'iﬂ,-a number. Sixteen bits represent & h_mr-dllg__-*llt number. . |
'n;;‘ RY: A numbering system {hal uses digits (1 and Q) m the binary
BIT: “[]];izgeronym for Binary diglT. A bit
dr low: logic 1 or logic 0: et¢,
BOOLEAN ALGEBRA: Shorthand notatio
I i"E:}_;J_._iil :'-L r'ﬁN'EQUATIGN: Expression of relal |
BOOT: A term used in the computer world 1o 10
S( {;1':‘;1_‘.* Eha‘i been Joaded.

___L_'-_:_ NCH: A parallel logic pal
BREAKDOWN VOLTAGE: 1'1;::;;?1“
Cro S = .*E s@ Of INSLHEHLEE:

through or over the surface ”

a character. A character can be a letier. number. Sym-

equal to the number of code elements (characters)
«letters. numbers, symbols—per second.

grouped together (0 ¢
are needed 1o
q hase of two. There are [Wo
can be only one of two possible states: ON or OFF; high
aic functions.
anctions and/or elements.

r has been turned on, and the

n.for t'?ipl'ﬂ'ﬁhi[1g 0

ions between IogIC t

dicate that & compule

a uset P['i"l'gﬂ'lll'i ning.

hwithin
que at which

IRA g disruptive discharge takes place, either

]
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1 Bl 2R E R .'- Aroe Ared ._. :.‘- ‘ TERiL :__‘. :’Lu:_ duii . LT 1 ' : o e " . ud ¥ s
penn s GLABUIPUINNY * :i rige ared here intormation s held while the printer or other device EFAULT: The initial setting of a value, or the initial assignment of
il "~ YT "-.'.':"'45_' |~.; Tt .1 |“_1| , L +f o -
s P with the transmission spee | of the data. miy uer‘ ynmbe*thanged depending on the software and th P;EIE by the software. Defauly
i .;?." .: i ‘i . IV '.'p."..:'.r'.-'_'--.-; 'y, [ | e Tel = --:"—'--F it { B OTIIA e P T : = B n.fdn-ut:ll_l Ife
SRS equence of binary d ! TS LSU il ,f e el.djnﬂ_l S d tﬁﬂﬁfmﬂﬂjf:ﬂlghi bits). ) ﬂ'”' VE The drive that will be used if no other drive has be -
ASCADING: A nros ~ S th et e ve nas been specihy
ik 113 }\J-_r_ _..J, eram |51:~;t U 1; l“I*L_] r_'L J»-rﬂllfk“_- e ﬂFTI_ﬂ]E[ ﬂnd_fnr cnu“lEr HGITA d||. fi &_‘lmpresenlauun of numerical pecilied.
” r_l_ -!:I'j--'.ll .|I'::!‘: _E,'".':: ii_":_'r Ln}'-:llxiirL -lif._,_ . fl ,;. | I I |]b, ‘-”- " p r’ U; -“!‘}I;ﬁ- lnqn-u{.— 1] - L"]' qul]nlli]t_kﬁ' h‘l I-IIL l:.in"\ l]i L{j\Lr I-': I- 1 M
A __. - es thatn -’j ’_., > d expr ____t‘tr., w mary digital form all information stored, transferred. or cte numbers. It is possible
CASSETTE RECORDER: A peripheral device for s 'f.m_f.;.fm;- n between PLC memo ans: e.g.. ON/OFF, open/closed, etc. 4, or processed by dual-state con-
"'.‘lu'.'-'-;.".--il"r-.F-!--I.!.x." n' ; .
e R TV X 1D Swite ;‘I L -
Py Tt BRESTNE T . L Vi '\'.f.jj_“ ;Dua] In-Line Package: multiple switches installed in a small device
- ROCESSING UNIT (CPU): Another term ft T e used to set PLC parameters. ¢e or package that
CHARACTER: One svmbol of a set of ele Vs X ] 0
”1"[?'_\':?'““ Line r,‘--_.!.z_l-_::-- el t!‘. “__-r-‘.l-}]_. _,.;.rl_l_”[ ir ..3. 'Mmbols, Eh,‘ﬂﬁ a Ieuer ﬁf[he ﬂlphﬂbﬁt dEC- _‘_}. f ,i f':ﬁ H INPUTS An mput that 1s either ON or OFF E .mmrg]r s of discrele inputs are I
- ---:-_-==~'= WSS, “"'.. nctuation mark, etc. n -:~1v;]|u 1 buttons, float switches, elc. PSS e
CHILD: A 'ﬁlﬁ‘“ SRR l‘l‘i.rlJ:'r“HIﬂjihi {s TTE
| 1 _:. B an [ _q-p
~r ‘I-':. | Rt A . s g . T . A l !I- ' “E INPUT h‘lODL'LE ""\ IH(MUIL Ih;i[ CONverts «.I:|'rnll|... rom F‘d.l ““rld F”Pur IJ._ rrLL'\ 1o
AR £ Q6 ace (usu !li & pulse geners |t g .Jrn 1 *1 H't_'_' ;:_ _“7#'- f’fﬂi"‘ slgn‘“s fUI' S}'ﬂﬂ'hrﬂmz 6 g]gndlﬁ.fﬁf use h\' the Processor.
- fiming. o === dlion _ =
'y > - o I ..i n 'lt OUTPUTQ An DUIPU[ that 1s either ( IN or OFF t'\__{T‘nri[L-.. of discrete outputs are s0-
LIVIOS: An acron) J_r_;r ._";_' Complimentary Metal Oxide Semicc ‘ﬁe ugtor. A family of very low poy J1 futnr starter coils, pilot hghts. elc.
eh-speed integrated circuits 3
= B S t__wh IR OUTPUT MODULE: A module that converts the logic levels of the processor 1o an
- A ysteim of symbols (bits) for representing Fjb_rt Wipit S gna] to control a real-world output
= ; : . program instroction that co DIS] - K A m;]“ﬂEIIL medium for storing information that can later be read by the computer or
rious specified uni DOS .- ])ISL Operating System. A \ registered trademark of the Microsoft Corporation, The full
_ S ! |§.'I_l__ii';:f] —DOS for hIILI’DHLﬂI Disk {}P"r ifing ‘5"-. SIETL
COMPUTER GRADE TAPE: A hich aualitv m = s
e | ':-.-.'_:-,‘;-.'“.-,_i:;.:?..,;__.-_ hI_-:f_f:]_;-_,- 1A e .E-_'hi_':—'Ju--,_*_l’_i:_?_r‘_‘::"_?__'j_'-_:ié_!fi_i.-_:j_ﬂ_‘i' : _'- s‘i ,uf,__-‘.}_‘,__:;_i ‘E‘Iﬂﬁﬁﬂﬂhich must be rated PRECISIO\' &R[TH\" TIC: Two words are used lo store the resulis of arithmete
S AIETSES Pl TI) Or S '-L'E'f'-_‘_' ns thereby increasing the size 0l - the value that can be stored. (See single precision anth-
I AN N | 1-E”[|':-_l Irl_ 1 ( I\-_ﬂ,'l | -
= e £ ) 13 f-‘illlljlir_‘ﬂi— ﬁﬂ_ﬁhe[w‘eeﬂ a e : 1C 12
Jd ATIE] | 1. { S AT Cen[ml cOom- : ' S - 2 s - TR iH o | - r reconle ; aenenc ape
ey e e i adghe = L DL ‘u!n’ A term used when information tored in memory is copied or recorded onto MAZNEHE SRS
' CT SYMBOI OCY DIACD A e
=programmed logic of the cani 11é ' wonly ref nr.m[‘n_r-:'-'-}. . ) 14 spimunication. Also se€ FULL DUPLEX and HALF DLU-
- ntroller in relay-equivalent \ﬂ!ILI:r ?F.Ef' Ex A means of two-way datd COTEE
- \ T I ¥ <5 e L . _. h:' =g
. =dn count up or down In respc ransitie 2
1 a ns and/or closes contacts wh panse g 1 m:'*m 15 (OFF or ON) of an hle memory that cdn he erased or altered € lectncally. The term
- LOMIGCEs when a pre 'I 11Hﬁ 41““13_1 '*?-“ @M' A type of p;L'n'r.HﬂI:H =
Syl ';'»..".: ] u.isl.l‘ﬂachﬂd Counters are lly Alte _able Rea 4 Only Memory-
e | . R for Electnically 2 © hip that can be prog yerammed using a standard i"“‘“”“““‘“"
L .-. = '3 o 1 Y = ok Tl a1 "-"I- L =
- v UmL I os used imnterchan o - oD 2 R()‘l A meint Th pals stand for
- L It s used mnterchanoe: i EE or E2P srase pin. The inta
- SIniEfehangeab, 'Wl"J Pl’ﬂcesmr 5 ROM : <] when the proper SIEE  is applied to the eEsE |
: ‘and can be e 4 Only Memory.

! .Ca“y Erasable Programit ahle Redt
or yollage SPIKeS,

C_TR]C-\I NOISE: ‘\uhIL arters. and MOLOTS are L'ierillLLI by °
Ly L I c

HD ds I'E‘l'i}\ H{llLl'IHll.i\ mot i S
el bﬂﬁ selector n\lh.hu qnd reldy b

| [T : : A device th

1L | _ !!.J_-_f,?-_-:,_._ 1 H o :_ lt‘t][ \l{]R

T . SIangl " ” ﬁ*’m 2en sterage words. f-j:_f,i L_ ]C*ui .jolp-f o s sAMme |dLLJ*‘C" It is used to
; ]‘* SOUICE | and ocic nd the pro-

Il:'te inpllt and outpul cireuifry &5 ml

vollag uulﬁ"-“'"m (N.O. can

ELEMENT: A pro©

that are w.n;mn.d whenever inductive loads
‘hard contacts™ such as push

.|.:_._.." B . :'...- .,':I_;_-;; ?.i..-_i:l '.I :'b__._.-'.':l - ..I . ,:.._“rl:_ A | -
i VDT o Vidon D ” ] _-*-_:‘-.-.*-.'*_.-.-.5_3‘1.!.!_=_.-i_l-n_=:'u._= TV picture
fesiaaad sl :e“';;,'1'T-,'p,'1,'f

12 point at whicl
e point a h i Iruﬁ !L'u‘}ngr edlllﬂ“ 15 1O
oltage levels using &

at couples different ¥
olation between line

provide electrical 18

ok i U essSOol.

memory words and/or areas.
A .-:g'.l-l ele.) dihptﬂ}ed on a \{DT-

At the value of the counter has decreased
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\ ~ BB L
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act. Limer, counier.
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Tl III -I hﬁ[l AL "‘
Inducti imammmzu nbsunhaelamenl noise.

ﬂ‘;
Whﬂﬁﬁ[& fhﬂe;i;n -operation has been activated.
i occurs when the sum of a string
joe ~-1” ‘?ii_. sed for error ¢hecking. of binary digits. s and 0s,
YEFE: A ;je;_.--; TN HJ' “ o
Hﬁfflmwc‘ﬁbn is a true precondition if its addressed bit i
15

--]'r-
[ J —!li 'q'L'H N T‘h ﬁﬂw ﬂr [1
INE ON: An EXAMINE ON in precondition if its a
M Nmtmnan 18 a true precondition if 1ts addressed bit 1s ON (1]
A L y ]‘

i) X ;J ‘.;I-“ m,,

ode of ! l:r ins 'ln:teli . that are used to store information.
SR N - on lhﬂl}ll] the operat
| “.’ .@?Bﬂmﬁmtﬁﬂtdﬂme. OwS e aperitlor (as opposed to the processar)
' ON: A fﬂﬁlﬂrﬂ that allo
| ows the user ¢
it ﬁnl%nﬂ ihe PLC o deenergize any inpul or output by

' J -n:lum H‘] I _h- mama]r".‘mm mspeﬂ[ m Earlh grﬂuﬂd
- o ey L=
ala tral sion capable of communicating 1n two direc-

contacts. Co
ntrasted with electronic switching

¢ thal *f--:--m-,‘f
, ' H:_ﬂ_" 3 (o run. It may be in the
hat 4 ﬁwﬁiﬁg software 1o run. Withou

f‘r—

.'.' L.-
B Ti "
. ﬁﬁ% access 10 cﬁ"l'hlll'l pﬂrlmm ol

(hard [ﬂiﬁlﬁ, as%m.gpﬂsed to a floppy

-

AR .
EXAD

-'l'.‘ *"*HH 3 DEVICES Devices such 4s
'ﬂ"':ﬂ ala Lo a pmﬂrammablc logic contrt

It
IN BFACING Interconnection of
|il[L!l' yoe modt les cony

[

’ :i‘.l ' y
LI _ E‘ECU ICﬂl dL'ﬁ 1ICCS inlerconnecte d ihrﬂU"h Ph‘l., sical wir
ng

:‘Fl,- = Hﬂ-ﬂl Eink‘\ work on conv
..! ¥ p L LLI"‘-"“ dnl’-.-] l“\. H"n 1.] !_H lh\*JP 11. i [ L
~ 'I.I c 11 E LIL"'-rHLd n1 1
eC-

A : L o

AL A The numbering system that represents all possibl

.;---_.;-uﬂ:u (0-9 then A-F). bl i
16 "““Hd' T A ﬂngnal type wherein the higher of tw

RN T - =) .
) ':I“‘!_'_-"-"' ]F-L.]lL'.i'l'l.:" d !F:"E‘.' ciare O
= Lall LFR 4

h_,'.{_'\'-" % -1|-1- ¥ [——
UT Yalucs 1OT ‘-""'-'L'n!‘.lfi"ll‘."L or for use 1n

.G REGISTFR A register or file that holdsa
gI'HJTL

nﬂumn’lll tnl l”d[”-u['-.- E]‘ I.JIILL‘I]LEII J! LI [..-I"-I—lj -Itl.-l‘ Y [..:'.I [=l @ >
|... 1 [l} '\I Lh bt "‘]ll k) '»L'H-! .I':l_w. .‘II"‘ I ::" -.lli‘\_." I"""I r". ‘11- =
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! TABLE: An arca in PL.C memory dedicated
ent U xam:l OFF conditions, mpullh.lx Dunng every /O scan, each inpul controls a bit in L
Jrhf.'l ngE table: and each outpul is €0 T

ntrolled by a hit in the ouipul ima;
I’it EMENT: A term used with counte

1T1 1.1| E[ rl'!L \ li I II' 1S 10C [LLI\ g
At 1s sald 1o have 1nc

“ I{.I.HI'!E

1 When a counict

are 1Ol N 5[
remented by 1.

as counted up from jtw
14l suUp-

lymt SW iches. [ yressure swikk nes. F‘-Ll‘-h butions. £ic.,
| inputs are of two Lypes!

These 1e: al-worlc
| inputs) H'h.' inputs 10-

ller.
L1 10 'ds 15 I 11E1

dividual returns (refenc

mm on returns. and those with 1n
; *analclg devices and dlull‘ll encoders.

| UCTION Au‘rmnmndﬂrtrdum

nses a PLC (operioftl one certain pra:wr-.t'-a-d gperaton.

{ data Tfl'mi['u!]r-

T"t,1. outlj yul deyices and
o external S1-

I':r
_L
vert PLC 102 e levels int

ILL with IS 10§ ul <

thr llgh VArious modules and cables

fi,ﬂ ﬂﬁvels and vice versa.

it 15 added 10 & pLC circuil 10 handle current 3 alues larger
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L surrent.
oller which operates an application through a fixed sequence of events.
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SIGNED BIT:
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SOLID-STATE: Circuitry designed using only integrated circuits, LrEANSISION, di{_ldr:.r.. elc.; no
electno 'f-ﬂiﬂtﬁh,hibﬂl- devices such as relays are urtilized: High reliability 1s abtaned with solidestare
Togic.
SOLID-STATE DEVICES (SEMICONDUCTORS): Electronic components that control electron
flow through solicd matenals (... transistors, diodes, integrated circuils, ele. )
| STATE: The logic condition, | or 0, in PLC memory, or at i eircut’s input or output.
STORAGE: Synonymous with MEMORY.
STORAGE MEMORY: That part of the memory that stores the status of the input and OupuL de-
vices, numenc values for timers and counters, numeric values for arithmetic functions, status ol in-
ternal relays, and information stored in holding and storage registers,
SURGE: A transient variation in the current and/or voltage ata point in the eircuit.
SWITCHING: The action of rning a deviee ON and OFF.
SYMBOLIC NAME: A user designation for an application /O device (e.g.. 5-1, LS4, or SOL-7).
SYNCHRONOUS SHIFT REGISTER: An mnstruction that shifts information one bit at a time
within & word or from one word (o another.
SYSTEM PROMPT: The system prompt indicates the current drive for the computer, If the
pramptas CA then the current drive 1s C drive,
THUMBWHEEL SWITCH: A rotatung numeric switch used to input numerie information (o g
controller.

TIMER: In relay-panel hardware, an electromechanical device that can be wired and preset o con-
trol the operating interval of other devices, In a PLC, a timer is internal to the PROCESSOR, mean-
ng that it does not exist in the real world, but can be controlled by 4 user-programmed instruction, A
timer instruction has greater accuracy and tming range than a hardware timer.

TOGGLE SWITCH: A pancl-mounted switch normally used for ON or OFF switching.
TRANSFORMER COUPLING: One method of isolating 1/0 deviees from the controller.

m&mmd thar is used (o display the organization of all the directories, subdirectories,
and files ona given disk or hard drive.
 TRIAC: A solid-state component capable of switching alternati ng cureent,
j UE: As Jmmm a PLC instouetion, an enabling lagic state or ON condition, (See FALSI)
ARUTH TABLE: A matrix which shows all the possible states (ON or OFF) of a single input device
ibiation of input devices, and the corresponding state (ON or QFF) of the output device,
teviation for Transistor-Transistor Logic, a family of integrated circuit logic, (Usually 5

i, or 1, and O valts is low, or 0.)
ded i software that provides the user with felpful informati
AN L provides the user with helpful information on how
wmmmﬁemwwm be uecessed by using the

BN L Al convention a‘n'-lr""‘j-'-#_.‘ iy tepresentation of negative and positive deci-
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"";: - I‘ﬁféd,.lim_t:. 220-221, 227

dorete input module, 171, 17-21, 18f, 19f, 201
AC outpul module, 241, 24-26, 25f, 26f
APC (Analog-to-Digital Converter), 7

Add E lock function, 266, 267f

| m‘li' {or, 266, 2661
-..f: Hon (ADDJlnHImumm 260-261, 261f
\.I'ql gss, 16
‘{uk" ‘VL’S BALSE instruction (AFI), 208, 2001, 338
A age rating, of power supply, 6
"‘uﬂ' a [10 devices, 7
Analog /O modules, 3343
Janalog input module, 33, 341
glectrical noise (surge suppressor), 38-39. 391, 401
mlmdmg 40, 41f
[ Qshteldmg 4143, 4’?| -nl
ack installation, 36, 371, 37-38
RTD input module, 34, ;‘n.ll'
%ﬁfﬁl}' gircuit, 35, 351
ng “to-Digital Converter (ADC). 7
, gates, 1,2
\ Ihmem status bits, 261, 2611
A C]l (American Standard Code for Informanon
Inrerchangu g1f. 92, 118120, 11
gvnehronous shift register (FIFQ),
;t&llen»Bradley FIFQ load and unload i
S 9R7f 287-289, 288
Done Bit-DN, 288
[Empty Bit-EM, 288
FRL/LFL Enable Bit-ET. =2 188 2881
FFL three word contro 1 h[“' s et
'BEU/LFU Enable Bit-! L
first in-first oul [oad (FFI

WRT|
(FFLUJ) instrus ions; ¢

e

I'

g |2 Ml
'H.nl :'"\1;'

SirLC L,

\/firs .n-r'!h! out unload

B.
Buckplane,
Base 10,99, 991
BAT I U‘ﬂ.' S0, T
BATOI“ 50
Batteries. backup: proces

Baud rale, 18

|5, LOf

“Blown-fuze™

BCD (Binary Coded Decimal System). 33, 1171
FI7-118. 118f
Binary system, 54, 101-112. 104 105f
28 complement, 103=112
of ~24 decamal, 111, 111§
adding binary numbers, 106f
adding positive and negative numbers, 111. 111§
dlternative method, 110, 111§
o decimal equivalent. 108, 108§
eight-bit word, 107, 107f, 108, 109, 109f
expressing =5 1n, 107, 107f
expressing -7 n, 108, 108f
four-bit word, 106§
maximum negative value, 16-bit word, 110, 110
maximum positive value, 16-bit word. 109, 110§
subtraction by addition, 112, 112§
converting binary 1o decimal, 102, 1021, 1005f
convering decimal to binary, 102£, 102103
Bit (B) file, 911, 91-92
Bits (Blnary dizi TS ), 72f, 712-73
indicator, 3, 26-27, 27¢
Boolean Algebra, 3, 30532
AND, OR, NOT and NOT functions combined.
3081
defined, 305
NOT and OR functions combined, 308, 308f
AND and NOT functions combined, 302
NOT relationship, 307, 307f
NOT truth table and Boolean formula: 3071,
307-308
OR relationship, 305f 305306
OR truth table, 306, 3061
programming in Boolean
combination crrcuit and resuliing LIFO stack, 316,
3171, 318
entering information into temporary file, 3121,
312-313
keys used
AND (AND function). 309
ENTER (ENTER instruction}, 310
NEXT ADRS (Next address), 310
NOT (NOT function), 310
OR (OR function). 309
QUT (Qutpur), 310
STR (Store), 309




..'I-

iﬂ#ﬂ! 263, 2631
er programmers, 7, 8. 9f, 66f. 66-71, 67
advanages, 6569, 70-71
_Eisaﬂmnmgu, 71
Eﬂﬂ.@hﬁﬂll&gﬁrﬁﬂﬂﬁfﬂfﬂtﬁniﬁr
Contget output modules, 32
‘Control (R) file, 91, 92

Copy command, 323-329

‘Count Dowa Done Bit (DN), 231, 2311

fﬂmﬁhﬁuw Enible Bit (CD), 231, 231f
!@f}ptgﬂ‘ﬁﬁﬁ-ﬁﬁﬂéﬂdﬁfﬂfit (UN), 231, 231
Ehuﬂi‘ai- (G-j i l'e,-,m r.92

M@-B'mﬂ]ﬁr I

|;cgumplnwﬂ villue and preser value, 232, 234

g@munung chart, 234, 234f

CTU and CTD instructions. combining, 234
2351

'ﬁﬂnnngehan 233F
m counter format. 230f, 230-231_ 23|
programmed CTU counter, 233f, 234 ‘

Ty e

ned PLC-5 Up counter (CTU), 232

X
o
-

-

jfabts_lbitgﬁal L 231f
ﬁnﬁngnmmaﬂﬂcaumem 238-239, 239
ﬁﬂmﬂﬁfﬁuﬁmmts. 236 f

L €L count, 236. 237
Hﬁfﬂﬂ E'Dwu counters, 2371,

m**-’

1 {UCTR). 23ﬁ 236f
gl‘ﬁmﬁlbdrmmilj 236, 2361
j;ﬂﬁl,.gﬁ*l'l‘
2U), 231, 231f
i 1'23]'1 2311

Data registers,
DC discrete inpyt e

diti con gammstrucunus Allen-Bradley, 251, 252§

E( ]_[ {equal to) instruction, 248, 248f

GEOQ (areater than or equal (o) instruction, 248

2481
GRT (greater than) instruction, 248f, 248-249
'wir&d conveyor system. 250, 250f
?I Q (less than or equal) instruction, 249, 249§
'I'|I F (l¢55 than) instruction, 249, 249¢
LIM huigh limit, 255, 2551
' LIM instruction
format, 2551, 255-256
Jow limit set at 60, 256, 256f

Jow limit value higher than high limit value,

356-257. 257f
: LIM low limit, 255, 2551
LIM test value, 255, 255f
NEQ (notequal o) instruction, 249f, 2
aperators (symbaols) for CMP instruction, _.*'*f*.
254f
PLC-5 CMP compared to Data Compare
Instructions, 254f, 254-255
PLG-5 compare nstruction (CMP), 253, 2531
Square D company formal. 250-2 *i 1511
time chart for data comparisons, 231 2521253

2500

diita transfer, 242f, 242-243, 2431
data transfer instructions

‘Modicon PLC dara transfer (DX) nstrucuon,
247
MOV 1nstruction, Allen-Brailiey
changing preset values with, 244~
‘destination word, 244, 2441
MOV format, 243. 2431 .
MOV used (o change HME presel values, =
244f
pushbuttons used to changepre
246
Source, 245 i - Allen-Bradley,
MVM (masked movel (NS LrUCTHEE ~
946, 246-247
writing over, 243
g8

e ¥ 1
cil N .:JU\.'\ ,__"'l':‘i.

IH|L ZAly -
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DC inpul module. 20, 301
DC output module,
'Dl‘ddILJTL{J deskiop
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Defuult memoey

Index =£ 363
D-:lctr files command (DET b, 330=31]
”f"»”ﬂ._'”l!!': word. 1]-‘- ?-l-“. 1“1

1)
:d Fams. ¢ [ i'.!.l rljldLnilTI" 1ﬁlt'lf"lﬁ., diaers
].]H:’lhﬂ (4] sTs

._1._l1|
:.-.‘—‘.TL 5 ]

Input A closed, output ON. 136, 136]
input B closed, output ON, 136, 136
ladder diagram with NAND logic, 134, 1341
ladder diagram with NOR logic, 133, 135§
ladder logic circuit equivalent to the XOR gate
136, 136§ i
NAND gate with truth table, 133, 133§
NOR gate with truth table. 134, 1341
normally closed CR contact controlling lump with
NOT logic, 132, 1351 :
NOT gate with truth table, 132, 132§
OR gate and an AND gate combined. 136, [37f,
[36-]37
wo inpul AND gate with truth table, 130, §5311
two input devices wired in parallel with truth
table, 132f 1
yo input devices wired in senes with truth fable.
131¢
iwo input OR gate with truth table, 131F
XOR logic gate with truth table. 135 [35-136
Digital-to-Analog Converter (DAC). 7
DIN rail mounting, 12, 12F
DIP switch (Dual-In-Line Package). 15-16. 16f
Directory. see MS-DOS™ commands
Directory tree command (TREE). 331K 331=
Discrete holding contacts; 193
Discrete VO modules, 7, 13, 16-32
AC discrete input module. F7£ 1721, 181
206, 21t
AC output module, 241 24-26 251, 261
contact output moxdules; 33
discrele mpm modules. 16-17. 176 87
DC.
discrete uutpm umduh 5. 23-24, 87
DC, 29f, 29-30, 301
fast-responding DC input modules, 22
interposing relay
module keying. 28T, 28-29, 291
output fuses, 26-27. 271
reed relay output module, 33
sourcingand sinking, 30, 31, Sl
status lights, 27-28
transistor-transistor logie (TTL) /O 'modules, 31
Disks, formatting, 323324

DIV division Block fune tion. 268-270, 2691, 270f
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 Alterable Read Only Memory.

:" L
DAY Elagy ‘""”’ﬁ asable Programmable Read

! -T'-"F"

artieg. ‘ﬁfrl‘l- 0, 301, 40r, 43
_ Ll e v
Hccteoms —,r .Hﬁl,_.“ a1y, 3824, 43
Eloctto -'15;'-1'7‘.;‘1.;..4 I ir Mﬁﬁl'

r'l-' {'r_lrll.“"'H bR 1L

elesed, 149 '[.I'f‘j . 1551
S h' s ol
I sw .!'.'..F 1511, _rI_F.JI_r:iAL.‘L.:'

B e &7l F
'“'.""'.”“! 1 {i¥ wly]

rammme STOF
: Jd

amps wired o0 N.O/N,C CR- I contacty, 149,
140F
N.C. contuot of external inpur, 151, 1511
HG eontagt uf external input, 151, 151§
pawer applied, START button depressed, 150, 1 50
g‘l:rnpﬁliud START button not depressed 150,

-:-pmgummqtl circuit for STOP/START station,

15301531
tqmglq-p_ul_e pressure switch, 152f 152-153

F
False, 200
Fastsrespanding DC input modules, 22
Fuultinformation, display of, 3
Field wiring, 20, 20-21, 21f, 25f
distanees, and rack imlallulitm. a6
FIFO {ﬁr!tm-iﬁrst OULINSIEUCLONS). see A synchro-
nous thﬂ register (FIFO)
IEilg[&}g 278-292. s¢e also Word
Auunhﬁ'rgﬂluy Hilecopy (COP) instruction, 2811,
2R1-282
Asynchronous shift register (FIFQ), 286/, 286-280
Allen-Bradley FIFO load and unload
msli'ucﬁlm. ZBTI' 287289, 288f
Done Bit-DN, 288
Empty Bit-EM, 288
FFL/LFL Enuble Bit-EN, 288
FFL-three word control element, 288, 288f
FFU/LEU Enahle Bit-EU, 288
ﬁmf{u;-:f' istout load (FEL)/first in-first out
Jlﬂ%;&mmlmsmlnuum 287f
:||
Mhmwnﬂh 233; 28] I
wmﬂmmmminn, 279-280), 280)f
ﬁﬁ- vord file, 78, 2781

E ld OR4 'Efﬂhiﬂﬂﬁ’ﬂl‘er (DX) instruction; 282,
2 B2~ 256 -

h:"d—'-'..-q.- o

1_??,*“_‘”'" ELBLKM) instruction, 285, 285-286
ve I Ii!!ﬂ[lﬂri:amanl logic, 2831,

ister move, zssf_, 283284
Gt '!it-_“-.rll_fﬂ q'I'p ﬁmﬂﬂ& 2B5r

'_-_.;155'3['- Irl Nk -'I:ﬂ'ahh l:1r‘ o ggk 2790 29!1”
|| -':

n.nih |; .,r”II I‘rHU' !

nehronous shift register, 271-272, 2721, 2731 386

'. "”J, 'm;.ﬁ]u instruction, 278-279, 279f
r|.=. work, of power supply. 5f, 6
e l ,- .| "?—'ls
"'J.' ﬁrﬂ‘ﬁul (FIFO) instruction, yee Asynchro-

¢ shift register (FIFO)
-f.-f! 121, 12=13, 13f, 14f
......-h; ‘point (F) file, 91f, 92
' ;fﬁi..w OFF, 158

.|..'.f5'l'4.l-;14_]b ON, 1.53
[Fases. output, 26-27, 27

s.aee Digital logic pates

IGEQD (ereater than or equal o) instruction, 248, 2481
L E q

! f';iF“' O module, 40, 41§
GRT (greater than) instruction, 248f, 248-249

H

.,ru- d programmers, 7, 8f, 65f, 65-66, 141, 1411

qﬂvﬁntﬂgeﬂd:mdvant,m» 70
keyhoard for, 142, 142f
Hardware key, 68
1:“ rdwired conveyor system, 230, 2501
3}? (Hexadecimal system), 114117
\binary equivalent, 116, 116f
'C’ﬂﬂ?ﬂl‘[lng 16-Bit binary to HEX, 116f, 116117
{ﬂnnvcrtmg 16-Bit digital number (o decima
number, 116, 1161
eonverting decimal number [0, 115, 1131
canverting to decimal number, | 15, 1151
equivalents for binary and decimal. 114, 1141
“High-density modules. [7
nltllng registers, 90
a__l_lmldlly, and rack inslaliation,

ndicators, 3

INN (Immediate inpul instruclionsy =
le, 91. J]T
Input image (1) file o

Ihp“tfﬂl!lput (1/()) sechion, =
analog /0O maditles, 334 i =
17 44
analog input module, 23 =27 A
glectric l noise (SUTEw SUppIEs
401
40, 411

431 431

rounding, * .
g JII -I..II ta N
37, 3718

/0 shie [dhng.:
gack installativt: o, 34,34
14, =

..”1 ““I-\_Jll s
RTD 10 < A5

'|
safcely cireut

ihH

Index 4 365

1.II.HLT1_'I|; 1D m“j;._”,:\‘ 13 |I"1.-_1-
AL -‘llr LTElE npat module, 175 17— 21, 18f, 191
28, 21F
AC Sulpul module, 74§ 24-26, 251 26§
Comaci oulpul modules. 12
[}u" dis Lrele inpol module. 21F 21=22 12§
DC ootput modules, 295, 29- W, 30§
discrete mput module, 16— [ i
discrete output modules. 2324
fast-responding DC input modules, 22
':.'ii;‘:"q'-wa'ﬂ‘ re Ja_ 2. 37F
module Keying, 28F, 28-20_ 29
output fuses, 26-27. 27§
reed relay output module, 33
scurcing and sinkimg, 30-31, 30f, 31f
status lights, 27-28
transistor-transistor logic (TTL) /O modules,
3 ‘
as mterface. 2, 3, 7
/O section descnibed, 11-16
hixed VO, 121, 12-13, 131, 14f
modular VO, 145, 14-16, 16f
Input-output status mdicators, 3
[aputs function, 269
testing, 336-337, 337
[pstantaneous contacts, 216, 2164
symbols; 210, 1161
Instructions, detmed, 63
Integer (1) file, 911, 92
Interfiee, see also Inpul/output (1/O))
defined. 3
Internal storage, 88
[nterposing relay, 32, 321
Interrupt command (break command), 328
110, see Input/output (1/Q) section
1OT (Immediate output instructions), 206, 2061

i

Jogging, 339
Jump (JMP), 207, 2071
Jump to subroutine (JSR}, 208, 2081

K
Keybourds, 62, 631, 142, 1421
overlays, 15391
sealed touchpad, 158, 1581
Keying systeny, 281, 28-29, 2%
Keys used in Boolean programming
ANDI(AND function), 3089
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« root (SQR), 264, 264f
|I'|r i act ‘SUB). 261-262, 262( re"m‘ﬁ? output address fo hardw ire 1o :
3 ju}u yometric functions, 264 3, 17f =HNE
Pi'i'%l::'lfgm liﬂli‘:n‘iﬂl 202 m,m instructions, 264-266, 265f relationship of bit address o /O devices. 74 7 .
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: | w202 e I. 266, 2 = User mémaory. 9
e for. 201-202 ..lrmng e , 20661 )
Pl Pythagorean theorem to sol
wiring diagram mechanicdl relay, 202, 202¢ i 511 triungle "Lﬁ.L ‘:ﬁ;‘: :L Hypoicnuse ol si7c. 54-355
Ltmllqmd erystal display), 7 " 1{ 1 535“; [’u"mmn; o . 2651 siorge. 5057
T‘EQ (less ﬂ‘"ﬂ““ﬂf equal) instruction, 249, 249f 5 ‘; a1d 984 1 :n'alrui.lu;rr structure, 57
LES (less than) instruction, 249, 249f B : Lypes
D[FB (last in=first out instructio 2 psic Rgssudcion, 266, 2671 | EAR :
292 ns), 2891, 289-29(), format for, 266, 266f UM Llectncally lterable:Read Only
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Redl-world devices (0), 6-7
Rectifier(s)
bridge, 17
full wave, Sf. 6
Reed refay oulput module, 33
RELAY LADDER LOGIC. 2. 7. DIf, 92, 129. 142
Reldys = L
dummy. 88
internal; 88
Relay type instructions. 141-156
bit status for VO Word |
switch closed, 134, 144§
swiltch open, 144, 144§
equivalent errcuit programmed with PLC, 143,
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EXAMINE ON/EXAMINE OFF, |
[45=]55
Bit status for Input Word 01VOutpot Image
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released. 148, 148f
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double circuit pressure switch, 151 I51-152,

45f 1450
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153f
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N.C. contact of extemnal input, 151, 151f

N.O. contact of external inpat, 151, 151§

power applied. START button depressed, 150,
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power applied: START button not depressed,
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programmed circuit for STOPISTART station,

153, 1533f
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Software, 67-68
Now disgram vsing ControView, 671
“third party.” 67
Source, 244, 2341
Sourcing, 30-31, 301, 31f
Spikes, 38
Square D company format, 250-251, 2511
Square root (SOR) instruitions, 264, 2641
START/RESET switch. 234
Start-up procedures, 334f, 334-336, 3351 236
EMERGENCY STOP, 335
“Static bag.” 55
Status lights, 18, 2725
troubleshooting, 340
Status (5) file, 91, 911
STOP/ISTART
m:ﬁifﬂﬂL 127129, 1281, 179F, 1791580
cineuil, 164, 1 60f
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Ihﬂﬂﬂrdhwmfnr STOPISTART station, 1573
153f |
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FORCE function,
FORCE ON function, 335, 335/
push button device, 337-338, 3358
rung for testing, 3351
rung for testing using FORCE O
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safety considerations, 33
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