Integral Reai- fime Clock

Incorrect setings

The clock cannot be Thia clock runs with The clock continues
used the new sethngs running with the old
i_EI'“._'”l-;“'-" ".i”' 2Irrars I ‘JEJU'ES.

The lower porton of the llowchart Nas amy a dia it iace & nofung you must pertonm
{ou can also implemeant the upper por Howee it wsing e FORCE VAR programmer functon (pragrammable

witrcaller in the RUN mode) O Using the ML | 21 Lihe Dogramimatie oontrolen &8 in the STOP mode and bit 4 -
= 1 1n e staus worg) ’

Figure 13-7. Flowchart - Transferring Time and Date Settings to the Clock

If vou do not want a value (for example the minuies) in the settings to be transterred, enter the value
for relevant byte as either 255p Of FFy. When you set the clock, the old value preésent in the clock is

retained. '

Incorrect settings are displayed by a set bil 0 in the status word. The clock contnues to run g the
old values. with

In a similar manner, you can program new setings for the tme prnmpt tunction WW tin
hours counter. However, the settings are located in other data words in the clock data m
section 13.4. You must set the respective bit to 1 in the status word S0 mm ﬂﬂﬂ@

the new settings. See section 13.5.
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Integral Heal-Time Clock

13.7  Programming the Integral Real-Time Clock in the User Program

The programming of the clock in the user program should be pertormed only by users with

extensive k_nuw];ujq:_q af tha syslam Far all other users, use of DB 1s recommended |See sections
13.2 and 13.3)

Thﬂ hJ“t}-HIl‘ll,‘] saclion ;brtum:n. vOu with intarmation on how 1o access the clock H'U'.'lulf]h the user
program J

13.7.1 Reading and Setting the Clock
Example: Program for setting the time and date

Transfer of the settings for the time and date is triggered by input | 32.0. Before you set input | 32.0
(see OB1), you must transfer these settings to flag bytes FY120 to FY127. Values that you do not
want to change must be preset with "FFy
You can define the clock mode with input | 33.0 (1 = 12-hour moda). Input | 32.1 is the AM/PM bit
that you use for satting the 12-hour mods

The clock data area is in DB2 baginning with DWO, and the status word is FW10.

0OB1 STL Explanation
SETTING THE TIME AND DATE
FIRST TRANSFER TIME AND DATE VALUES
. INTO FB120 TO FB127.
A F 32.0 CLOCK SETTING TRIGGERED
S F 2000 8Y SETTING F 20.0 (RESET IN FB10)
WU 8 10
NAME :UHR-STEL (SETTING THE TIME AND DATE)
WDAY : FY 121 WEEKDAY
DAY FY 122 DAY
MON - FY 123 MONTH
YEAR : FY 124 YEAR
HOUR : FY 125 HOUR
AMPM 1 2.1 AMPM-BIT (ONLY IMPORTANT IN 12-HOUR MODE)
CMIN @ FY 128 MINUTES
SEC FY 1271 SECONDS
ERR @ Ptz ERROR BIT
MODE ¢ I 33.0 12 HOUR-MODE: I 33.0 = 1
-.*—_ —_-_H_..___._-' - = — —— -
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able 9-2.  Parameter Blocks and Their IDs G E—
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| Onboard lntars or snabung or disabling intarrupt inputs
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Systom-depe  para LE § x 1or gystem specilications
o't 1 ™ { 151 .

' ; e 131 N1l e ¢ saciion 5.1 H}

CUloox for me-comntrolled progoam
cary 100 ms. {see chapter 7)

i Tor itegral ime clock

Nnapter 1.3)

| Clock-Parameaiers Fhrameler

No clock funchon activatled (e

Error return. Addrass for parameler enor code * ng defaull setting (see

ScCran 9 1 i)

End block 1D e UHE

Fre
. LR I e paramaeds tH 1
!_ i
vameter block with at least ler betwi
.J_ra }
Tuctuyres of tha | WY para er I "
. r
ar (E-rri i Lityi
' [
.|.“' i ¢ ‘,-1. s I. :'.'
1J
P parameter | 8 1INA are nol s ussed

9.1.2

Semecolon must be at the and O each

iOnN and ,’r.;- Nawt nlinek L)
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Setting the Address for the Parameter Error Code in DB1

(An example of how to set the parameters correctiy)

1A
ui,lil FESCOrminy caryrd :J"-I' JOU USE 1

8 Oxample when you st
WO reasons ey plain why
i JoN X ‘ -
® Parametas OCK M y N8 only block wath no d
s A
ofe enler all the parametars We will explain the

50 H’i;il YU ¢Can ‘earn ine ng -z (LM iy

L | g caorrectly input "EHRT narameter hlo

errors; therelore YOu SHoug comipiels
parameters
The ermor paramelier Dlagk 15 only wnportant
‘normal” operation because i takes up a ol
e} I'IF%I{J ting paramealer erars mors pasiy df
controller to Qulpul arrgr Messages N 3 cod

comtroller whera 1t Shouid store tha arror cones

';'_,I"fl i {."I-'

H ITyWEImon y

:-: ¥ :"-i_ulll

You can store error codes i the follow 16 words

® Flag words

® Data words In a8 data block

The entire errar code consists of 20 fag oytas or 10 dala words

start address for the error coda in paramater

giaull parametars in DB1

il s&thing yOUT paramelars The !".”‘-"r'd"!-”-ni

fOu must thera-
..Ei- 2 {a] ji'_:rl".il_l“t"j i.:'-_lf.lr'llﬂ_'_'h‘?f"_. 'JtF!fJ'rj'f '.:“"'L'

5 Il @asy lar you 1o correct parameter sating

n DBY belore you change or add other

start-up 1_;h.~|'_.+- fou should erasa |l 'hu':n.;
II['||.i|.|]

arrect them VOU Can Ask 1he i-.!ft'llH-".li'flll'ﬂdh“f‘

i form. All you have to do is to tell the programmabie
Make this input in paramaetar block "ERT:” of DB1

You only need o indicate the

plock "ERT
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1.3 MHow to Assign Parameters In DB1

¥ ."1"|'|.~r,‘r1_}! O\ Y 4
: Auiria H::‘ , ":r BHBLOR the programmabile RIRLERWH (3T A l“'-u*nnfuul N section 9.1.2 l
LA ) on v proaai ' ' ' : N L S YouU us 4 : _ .
> Pashion 1 AT BT yau use e lollowing steps to chinge or axpand the preset values of
\ 1 Rl LIVEAAL % ] i 1 . 3 L
' B " + 1 NS o the "END Iy at the ond of the default DA
‘ AT mraciarnm that ara mahiiahted N Figura 2.9 L .- ' ”l‘i IIH |
By | | n | y he detault DB, witlh ite paramater block "ERT" on the programmaer
. L i 4 t‘H'HIII.III the gursar on the desitad parameter bloek
t'ﬂ“l '-,-““"n““ﬁn || | | f'”“””” L 'H"i"!..ll'li[ 1he '1;|[¢_|”|“.h_”-_|.-.
‘ 61 OhA &) - . b | tl-m an explanation and possibio parameter values sen section 9 1.7)
: . e o) - | o | ’ “HIHHfH!' the changed DA 1o the programmable conteolior
| | i | B SWILGHh the pragrammable controllar from STOR 10 FLIN
1 it | ik AN | | %1 ! o
! tF D0 Owl | X Ghanged D1 paramaeters are accapted.
. MM A i Wit | 1 :[
b 4 \ ‘I
I A i 1 ( S 1 (NN | [ | [ e S N N N e —— B ———— e e
' b1 | B —
W M1l [
H | \ o Note
\ \ " 1\ R ——————— e — =
I ! ! . Ly S T —— - e e ————i e e
! { | { e " HHI'H [} ] onlre iTe . 8 I g
| | :a i ' “tgl.l (.‘l';];:]n'llllli-lt'lll} t.(lllllt}”l-lll (REOUMNIZHS a parametar areor in DB1, than it remains in
| 5 B STOR" made aven atter it has bean switched from STOP to RUN (red LED lights
DR LR L - | ) L), T e
W e AR I = ” ST ' - = - ESs e Saliall
#t) L HR Mw) ND e patamipter error code 18 stored in Hag word -
I
W1 alter start-up J

9.1.4  Rules for Setting Parameters in DB1

Figure 92, Inputting the Address for the Parameter Error Code

' Wi | b L) WANGg CNDCK ISt 1o Mmake LIFRR VONLD .-',Hre---.i.lup'm'-ru"l.l
iy AMTHIG DY R SoRiY. o . DB1 consists of the folowing:
! ] L 1 tler (a Hlank SORCO Y FIguUie M) added after the l.‘ﬂli'."!lr '
ater name (ERR) entorad correcth -
ar name (ERI , t = A start block 1D G o R N |-

L1 e (@ Diank spaca) Iollow the paramater namea?

it (MW entared (' \ | ~* Ona Or more parametaer blocks . A s s sa s v 6.0 OBC: CAP 500
I hller (8 Dlank space) 1olow the arpumaent’y 3
| { () Indicate the | 5 W I|| |

A paramater block consists of:

E Abluﬂk ID PEALE A L BLNARS i s DB BE I N T N Hqg.: OBC'
[* One or moro parameters .. ... ... oo &g CAP 500

and 1) "ENDT oiiowed Dy A JALLLSL U Gaohude l_]l:“"!‘

Wi DB to the praarmmmable controllar

3 WHCH e Droaramymn il contrallar rom STOR 10 I‘lUN. Thﬂ p'ﬂgfﬂ'ﬂmuhla |
MW ,h».tlt'- el i.'fhl.l‘lllt'lit"t:} I | S L -
| - A parametor consists of;
Cvou did not store the parameter block "ERT:" in DAY, you can localize the errorin the ISTAGK i | i i am meter name ... 0.g. CAP
' I.' W Y MCOrmTesH! E I ARl o sething FHOWO VG youl “"I“ e knl}w Whﬂt tvp'ﬂ 0' ﬁﬂ'ﬁl‘ is préuﬁnt_ - | = . o

> One or more arguments .. . . 0.0 600

hing applies If you made an errar when you input the paramater block *ERT:",

1ili

ABREIRE. S et (Semicalon)

-'Il:ra'.:.-_-“._. a.:lh L O R e T TSN i ENB.
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L1161 I semicolon () to identity a bloc ol \Mar the samicolon, you must "-"“l“t. al 1eas

THON Gaving out the samcolon leads 1o musiniarpreat@inan i e !']“'”H”“”mhh' controller

fter the semicolon. additional parametar blo ~an follow. (Use steps 5 through 5 10 creall

cihhional [ irameatar blocks. )

fter the end of the last parameter block, you rmust enter the end 1D "END”. This identifies the

. nania cor-
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e e __ Integrated Hlocks and Their Funclions

Slops 1 through 7 present the minimal requirements for setung the parameters

Heyond that, there
are additional rules that make it easier for you 1o assign paramaiers

For Bxample

®*  You have tha ability 1o add comments

- You CHMN f}!“;.”][] the mnamaonics usan ag Ibi'll’e]”"l":“‘[' NAMes h;’ ‘l',”'l_l'} ','}l-"ﬂl"l 1axl

Comments can be addad anywhere a filler 15 allowed. The comment symbol 15 the pound (#) sign
e comment ',?mt"ml must be [JL](’_.F-H" at tha beqginning and at the end of your comment. The 1ex
between two cormment symbnls may not contain an additional #

|IJ"..'*IFTIFJ|H". #Comment# . At least one filler must follow the # sign

In oreder 1o make it easiar 10 raad paramelter Names, you Ger dadd as many characters as you wish i
YOu add an underscora () alter the abbreviatad |'J?_'l|'i‘llI'I¥:‘l'[{’f Nname.,

Example:  SF becomes SF__SENDMAILBOX

At the end of the nput, you must acdd at least one hiler

There is a rule of thumb that will help you check DB1. You should include at least one filler in the
tollowing instances,

®  After the start 1D

* Before and after the block 1D, parameter name, argument, and semicolon

9.1.5 How to Recognize and Correct Parameter Errors

Should' an error occur while assigning pararmeters and the programrmable controller does not go 10
the "BUN" mode, you have two possibilities far recognizing errors.

® By using a parameter arror code
® By using the analysis function “ISTACK®

Hoth possibilities are describad below.
Scanning the Parameter Error Code

It you have entered a start address for the parameter error code in parameter block ".EFIT:" of DB1
(see section 9.1.2), then you can retrieve the cause ol the error, and the error location infarmation
at this address.

The entire error code occupies 10 data words or 20 flag bytes. _in thg following examples 1-:1:1::1
tables, we assume that the error code s stored in a data block starting with data word 0. The arror
code oc:CUpies-DWU through DW9. In the "Flag” operand area, this corresponds to FWO through
FW19,

9-7
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. - § .
SLN P Slave numbar
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A -
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|
| J 1
" p=0to128 AN = o JY =yes
i1 ; A | . L g
~ Block ID: TFI Ly Timer Function Block
d p . o e e ek
Intarvals (ms) at which OB13 is called up and is
processed
I - -

| : 9-11
EWA INES 812 8065020 .
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Table 9-3.
Programmable Controller Start-Up Procedure, Dependent on PEU and PBUS

PBUS
Ly No Yes
o Programmable Contr ller starts up Programmable Controller starts up
: 3':r-"1 goes into the “RUN" mode 'F.”Itfi-\]-.f!ES nto the “RUN" mode
| I'Os are addressed via thi < 1'Os _ér:_;- addressed via the bus
1'{ modute s senal bus module’s canal bus
Yes Programmable Controller racoqnizes \F‘r'f“..:|r3n'l-l“+£:f“-'u_l Controlier reCognicas
= N ; PEU" dunng start-up. Be: ause ]Fi:_‘_ during start-up. Because
— O bus is the "no bus prese peR i the "Bus sresent” pﬁTaTTH-.":ti:“ WAas
comectad or was cot (DR : | 1 S§ 3 by
: was set (PBUS N), the programma- | set, there is an error on the bus.
Siere 8 @tanh l“;’ controller goes into the "RUN" | The “"PEU" message in ISTACK
i mode and the 'O modules are nol ‘-;3,;5@_5 the prograrrlmatﬂe controller
i | addressed - to go into STOP.
S arnpie The user program only requires 25 internal timers and you want to be certain hal
e programmable controlier starts up only it the external VO modules are T'E'Bd‘,".
HOw 10 proceed
» Display DB1 on the proaramme:
» Change the parameter block "SDP.” as descnibed in Figure 8-5
Pc the cursor below the parameter arguments :
Jvarwrite the arguments
» Transfer the changed DB1 to the programmiable controtier
Switch the programmable controller from STOP to RUN: the programmable controller accepts
the changed parameters
2 )81 OBA: Al O g8 1
’ BC: CAP K P
= - ="H #5L0L1 N
3% S DB2 DWC EF DB W
KS =' KBE MB10O KAS MB1
60 Ks ='01 PGN 1 :# SDP. N
Z KS ='T 025 PBUS N ; TFB: 0813 |
| &4 Ks ="' 100 . #CLP: STW MW10
Ks ='2 CLK DBS OWO
108 ks =' SET 3 01.10.81 12:00:
120 KS ='DD0 OHS 000000:00:00
| 132: ks =' TIS 3 01.10D 12:00:00
: 144 kS =° STR Y SAV ¥ CF 00
| 156 KS =" ; #END "]
| /

Figure 9-5. Entering the Address for "System Data Parameters”
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35-90U/85-95U Integrated Blocks and Their Functions

9.2  Integrated Function Blocks (only for the §5-95U)

Some standard function blocks are integrated n the §6-95U. You can call up these blocks n your
control program with the commands "JU FB x7 or © JC FB x". The character "x” stands for block
number

Overview:
l
Block No FR240 FB241 FR242 FB243  FB250 FB251 )
Block name COD:Ba CODG MULE DIV16 RLG A RLOAO /
Call length 5 A 7 10 10 g /

(N words)
Processing time
| (n ms) < 0.6 < 10 < 09 2 2.1 < 24 < 48

9.21 Code Converter : B4 - FB240 -

Use function block FB240 to convert a number in BCD (4 tetrads) with sign fo 2 fixed-point binary

number (16 bits).
You must change a two-tetrad number 10 2 four-tetrad number before you convert Iit.
® If atetrad is not in the BCD defined range, then FB240 displays the value "0". An error bit

message does not follow.

Table 9-4. Call and Parameter Assignments of FB240

~ Perameter | Meaning { Type Assignment STL
BCD BCD numbey | 'W 0 1w 9999 . JU FB240
SBCD Sign of the | BI "1* for ° NAME : COD:BA
BCD number 0" lor = +" BCO
S8CD
DUAL Fixed-pont Qw 16 bits 07 DUAL
number (KF) or 1"

922 Code Converter:16 - FB241-

fixed-point binary number (16 bits) to a number in BCD code_a
ber must be transferred to 2 16-bit

Use function block FB241 1o convert a nar
with additional consideration of the sign. An eight-bit binary num
word before conversion.

RESREE, o _ sm
. 32768 to+ 32707 : JU FB241
5" fop "= NAME : COD:18
"D~ for *+" DUAL
SBCD ¢
2 telrads BCO2

BCO1 -

1 mﬂis




|"i:e--’:;rar£”j E”‘"‘,
—- s

-
-

ar-;:r |I .f,.,l-'::"_

T
3

L)

L |

(5]

$5-90U/55-95U

992 —
3 Multiplier : 16 - FB242 -
Liee hinctinn Rl — L The oro-
== unclion block FB 242 to multiply one fixed-point binary number (16 bits) Dy another. The pro
duct is represented by two fixed-point binary numbers (16 bits each). The result is also scannec o
< =N e ;'*'t' number must D = Sdg=ln 2 168-bit word pnot to !ﬂulﬁphﬂa“{}n.
Table 9-6. Call and Parameter Assignments of FB242 ]
i
Falameter 1 Meaning Type | Assignment >k !
4 j
Z M 32768 10+ 32767 . JU FB242
7 _ - s NAME - MUL: 1B
L s 5 . - a7 L
! Z1
Z3=[ | Soa - OB e producd 1s Zer0 12 :
-n, 3= :
232 » 0 BAas 232
23 Pror f & Bits £t ]
9.24 Divider:16 - FB243 -
o function block FB 243 to divide one fixed-point binary number (16 bits) by anothar. The resut
Suotient and remainder) is represented by two fixed-point binary numbers (16 bits each).
b-T ord onor 10 GvISION
Table 8-7. Call and Parameter Assignments of ’_:3243
I i : = ]
i 3 ' STL
Parameter ; Explanation Type A =
s | Dividend 32768 10+ 32767 . JU FB243
L g : 10
. BT I W -A27686 o+ 32767 NAME DIV::
1| fo LN N 21 -
'|_ ) Ovortiow bt O B =1" f overfiow 12 .
y ay -
- ok 2810 |
| = 13=0 :
— - 3 G Bl 1% guobent 1s 2210
'; Z3=0 Scan ioy 2em ——1 7420 :
. e Pad : 18 2erG
74=0 Sean for zerd Q Bl Vo fomander T'za
16 sis i
'. 73 Quobent - 3 l J
' 16 ois
f 74 Remainder 1 cw T E_ ! ___|

T - - ,J'J

o

S$5-90U/85-95U

Integrated Blocks and Their Functions

925 Analog Value Conditioning Modules FB250 and FB251

Function block FB250 reads in an analog value from the onboard analog input madule or from an
analog input module and outputs a value XA in the scale range specified by the user.

Function block FB251 allows you 1o output analog values to analog output modules. Values from the

range between the “UGR" (lower himit) parameters and the “OGR® (upper hmit) parameters are
Converted to the nominal range of the selected module.

You will find more information on the following topics in section 12.6

rd
®* Calling up and setting parameters in FB250
® C(Calling up and setting parameters in FB251
® Analog value processing with FB250 and FB251, an example
9.3

Integrated Organization Blocks (in the §5-95U only)

9.3.1 Scan Time Triggering OB31

A scan lime monitor monitors the program scan time. If program scanning takes longer than the
specified scan monitoring time of 300 ms, the CPU goes into the “STOP" mode. This situation can
happen when one of the following errors occurs.

® The control program is too long
e The program enters a continuous loop

You can retrigger the scan time monitor at any point in the control program Dy calling up OB31.
Calling up this block restarts the scan time monitor.

Call up OB31

e Prerequisite: SYSTEM COMMANDS “YES" has been specified on the programmer (this option
is set autornatically from Stage 1V software on and in the LAD S0 software)

e JU OB31 can be programmed at any point in the control program.

Programming |
One statement is sufficient, e.g, “BE", s0 that the retriggering is effective. You can input additional
instructions.

9.3.2 Battery Failure OB34
« checks the status of the battery in the powsr supply. If a battery fails (BAU),

ttery is replaced. You can program the re_actipn of
0OB34. If OB34 is not programmed, there is no

]

@ every cycle until the ba
roller to battery failure in
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h{.) ri

revant correction increment dY, s compuled at instant 1= k ¢« TA according 1o e Tonowmng
o ity : :
L
l'" "F ¥ J* *f-fJ"_JT‘__)rn'!.Er-'_:I "-_'r-..l"_'-—"l‘l,_..I "I:Jq 1 1‘: = ""'lf'r' = or 15 H..'c'JJ e ter - _;__.rlrr I_'J' -
ljf -_— A 1§ i a= - o " -— - ¥ -
L - ftr' JIJ* . "llii" s ™™ T | 1 LA 'JJ" * = | :_.r II/Il"J* d:_.r"_.l'illl s W .'nur;. | - ":r
— i = F|.. - di . g
= K '',:;"""''|-"|;,_""'f = Ol * 0L%)
™ " . ~ F . .
With feediorward control (D11 6 =0 XN iorhwanced 10 tne dmerentiatar (D11.1=10
dY. = wirews W 1 BT Sty , .
b Hl-f"l.'*{“'r-.ﬂﬁ""" " AW+ (TD Wy AW + XKW, + 0D ) +(Z2,-2Z,
— e 1 ' Y -
=K{dPWRH + di, + dD,) +d2Z,
. = 1 7 - . Fi - L —_—
Without feedforward contral (D11.5=1); XZ is forwarded 1o the differentiator (D11.1 = 1)

aYs = K[XW,- XW. ) R+T
= K (dPW,R + dl, + dD

*
o,
-
,‘.
Y
N
M
b
N
+
'v."
nY
"
Ll
-

1 " T =
® With feedforward contral (D11 XZ s iorwarded to the differentiator (D11.1=1)

0¥ = KIDOW, - W, ) A+ Tl ?’W-. TD (K2, - 2X2y, + KZyy) * 8Dy )] + (2 2y,)
= K{dPWR + dl, + :! 1+"Z-,

/ | ““x%_\

oy ——
{ -

F component | component U component Z comgonent K k¥ sampie

|

When XW, is applied: YW, W, -
W, YW, - XW, ,
W, P, - PW, .
N, -2, , +XW, ,

When XZ s w - PZ. - XZ,; - .'-(zi-'l
PZ'- . F"Zl 1
Ky 2KZy i * XLys

OON - XKW, R

TieXW,

HTDOW, + a0, () when XW s apphed
HTDQZ, + a0, ;) whan XZ = appled
Zo-Zys

oo

i

K
i

"

u

ROBAY

MWMMMM@MM&WMWWEWW
agonthm. __;I.

hﬁiﬁ'ﬁ- ,'." corection rate alg i . however. the sum of all corraction increments computed
ﬁﬂﬂi rather than the ¢ fi—‘.‘.‘,'.;', Wdﬂm output 3t sampling instant &,

- i
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Figure 9-8. Frincipie of Interval Sampling
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Example for the Use of the PID Controller Algorithm:

? PID controller is supposed to keep an annealing furnace at a constant temperature.
The temperature setpoint is entered via a potentiometer.

he setpoints and actual values are af;qulrpd using an ar.a]gg nput module and forwarded to the
Controller. The computed manipulated variabie is then output via an analeg output module.

T -

Yhﬁ controller mode 15 set in input byte O (see cantrol word DW 1110 the controller DB).

*0“ must use the well-known controller design procedure to determine how to tune the controller
Or each controlled system.

1B32 —»| Control wte (DA11) Marvoulated
+ |f'1 PlD i sanapie
' = Channel0 —™ ——| Channel O ]
¥ contral
— Channell > algonthm
(18251 wiil conlroter 35-95'..]
DB (call in OB13)
Selpoint adjuster |
Ar‘ljl‘:}g i“ﬂ't“ :_.L"__I:;!I?:j-'i autoul
module (internal) module (nternal)
Controlled
Actual value system
-
) Temperatlura sensor

.&T'“""E-.Ehf?-j urnace Fu al ¢ ’;|'|1,_f-__i

Transdu :;-e;.
\ =S
B e ——— *

elemenl

e

Fue! gas flow

Figure 9-9. Process Schematic

The analog signals of the setpoint and actual values are converted Into corresponding digital values
in each sampling interval {set in OB13). 0B251 uses these values to compute the new d:g}tai
manipulated variable, from which. in turn, the analog output module generates a gorresponding
analog signal. This signal is then forwarded to the controlled system,




Int
€grated Blocks and Their Functions

Calling the Controller in the Program:

$5-900/) S5-95U

OB 13 STL Description
JU FB 10 SROCESS C LER

THE CONTROLLER'S SAMPLING INTERVAL
DEPENDS ON THE TIME BASE USED

TO CALL OB13 (SET IN DB1).

THE DECODING TIME QOF THE ONBOARD
ANALOG INPUTS MUST BE TAKEN

INTO ACCOUNT WHEN SELECTING

THE SAMPLING INTERVAL.

S5-90U/85-95U

Integrated Blocks and Their Funclions

~ Description

FB10

I“.J.-_

NAME

NAME CONTROLLER 1

ot 59 1

x> DE 30
| pY 32
= | FY 10
=T OR 11
|
A F 12.0 _f'
R F 12.0
AN F 12.1
:s F oz
- \
«Ju F ﬂ!ﬁﬁ

- RLG: H
. |

SELECT CONTROLLER'S DB

YT TFT R T iEES

READ CONTROLLER'S CONTROL BITS

Y IT TR R RNV YTV T T

READ CONTROLLER'S

CONTROL BITS

AND STORE IN DR11

NOTE CAREFULLY:

DR11 CONTAINS IMPORTANT CONTROL

DATA FOR OB251

THE CONTROL BITS MUST
THEREFORE BE TRANSFERRED WITH
T DR11 TO PREVENT

CORRUPTING DL

mmmmmiﬂ“'
READ ACTUAL VALUE AND SETPOINT

Wm

FLAG 0 (FOR UNUSED FUNCTIONS
IN FB 250)
FLAG 1

READ ACTUAL VALUE

MODULE ADDRESS 2
CHANNEL NO. 0, FIXED-POINT BIPOLAR
UPPER LIMIT FOR ACTUAL VALUE
LOWER LIMIT FOR ACTUAL VALUE

" NO SELECTIVE SAMPLING

IE SCALED ACTUAL VAL. [N CONTR. DB




integrated Blocks and Thewr Funi

FB10 (continued)

SS.9OU/SSE Q51)

————— - ——
S 2

d E;p-lnnam:)n

e ———
- e ——

e ———— — M
—

HESS
i FIXEDPOINT BIFOL AR
ik St "PDINT
A SETPOINT
AMEPBLING
reINT IN CONTRR. DH

MODE THE SE TPOINT 1S
& ACTUAL VALUE TO FORCI
'3 LER TO R[REACT

M DEVIATION, IF ANY,

ps

b r———— B

MANIPULATED CONTROLLER

b TN e T T ET————

. MAN. VAR TO ANAL. QUTPUT MOD.

MODULE ADDRESS

CHANNEL 0. FIXED-POINT BIPOLAR
JPPER LIMIT FOR ACTUATING SIGNAL
OWER LIMIT FOR ACTUATING SIGNAL
CAROR BIT WHEN LIMITING VAL DEFINED

RANGE VIOLATION

“-

—

55-901/85-950)

SN /i

e e ——

vono:

D8 % Explanation
{l L DG
| K +0 1000 : K PARAMETER (HERE =1), FACTOR 0.001
? ¥ anao (VALUE RANGE: - 32768 TO 32767)
3 1 +01000 A PARAMETER (HERE =1), FACTOR 0.001
] M 0000 ; (VALUE BANGE: - 32768 TO 32787)
A K +00010 Tl=TATN (HERE =0.01), FACTOR 0.601
f: i 2006 (VALUE RANGE: 0 TO 99489)
] f 00010 TO=TVTA (HERE =10), FACTOR 1
g (4 Qo0hH IVQLUE HANGE: 0 TO 999}
0 K 0000 : SETPOINT W, FACTOR 1
10 ; KM D080 ; (VALUE RANGE: - 2047 TO 2047)
11 2 pOOGoo00 Q0160000 ; CONTROL WORD
12 ki OS50 ; MANLUIAL VALUE YH, FACTOR 1
13 KH BOGO ; (VALUE RANGE: - 2047 TO 2047)
14 K§ «02000 . UPPER CONT. LIMIT BGOG, FACTOR 1
15: K Hooa ; ‘UﬂlLUE HANGE 2047 TO 2047)
16 £f 02000 LOWER CONT LIMIT BGUG. FACTOR 1
171 K 0080 (VALUE RANGE: - 2047 TO 2047)
18 KH 0000
19: KH 0aao;
20: ko JO00 ;
21 KH 0000,
22: KF + 0000 ; ACTUAL VALUE X, FACTOR 1
23: Kl GO0D ; (VALUE RANGE: - 2047 TO 2047)
24; Kf +00000 ; DISTURBANCE VARIABLE Z, FACTOR 1
25+ KH GLG - (VALUE RANGE: - 2047 TO 2047)
26; KH Qooo;
27: KW = 0000;
28; KN = 0006;
28 KF = +00C00. FEEDFORWARD XZ FOR DIFF .,
10 - £H = DOOO: FACTOR 1, (- 2047 TOQ 2047)
- KH = (000,
32; KH = 0000;
33 ki = 0000;
e KH = 0080:
= D000 .
= 000
« 000G;
* fooe;
« 0BEB:
= ooge;
= 0DoG,
= Ml
-

CONTROLLER QUTPUT Y, FACTOR 1
(VALUE RANGE: - 2047 TO 2047)

integrated Blocks and Thew Functions
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Interrupt Processing

I ——— R e -

10.1 Using Oinboard Interrupt Inputs
10.1.1 Connecting Interrupt INpuUts

10.1.2 Setting Parameters 101 interrupt npuls n DB

- . - | > s |
]r} :) PJr“;JrJr.r_.r.l'f::-rIrr!r-l F“_:':"Ff OIS "r} |"-“.‘f"_1[;’ 3 iy f J‘l'-‘.li‘ }
10.3 Calculating inderruph Heacthon jimes
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Interrupt Procegsing

10 Interrupt Processing

This chapter provides you with the following information.

The number of interrupt inputs available on each of the programrmabile controllers
How to connect the intarrupt inputs

How to define properties of the interrupt inputs in DE1

How the interrups are processed internally

How to calculate reaction fimes to a process interrupt

e @ ¢ @ @

10.1  Using Onboard Interrupt Inputs

T;‘*;S&SDU has one interrupt input, | 33.0. The $5-85U has four interrupt inpults, | 34.0 through
3

When your programmable controller is delivered, all of its mterrupt inputs are disabled (default
value). You enable the interrupt inputs when you set their parameters in DB1. See section 10.1.2 for
additional information on setting parameters for interrupt INPuts 10 DB1.

If you have programmed OBS, the grogrammable controller automatically branches 1o OB3 if an
interrupt is called up. If you have not programmed OB3, then either the cyclical or time-gniven

program continues immediately after the interrupt.

10.1.1 Connecting Interrupt Inputs

Example S5-80U: Connecting the S1 electronic sensor to the | 33.0 interrupt input.

E},

|

Qe @@ é@@e@za@@eéa

® N230115|| » -0 2 3.4 5 6 7 330 1
| v v ||2aveci| |

Powet AC _’W“"“ 0000000000 |

—
=

Figure 10-1. E:am;rle of a Connection for Interrupt Input (S5-90U)

vecting the S1 electronic sensor 10 the | 34.0 interrupt Input.

. _ 2
; ','.: -~ u _— l 34‘0
— 1 1349 - 55

-2 1342
3 1343

_;mﬂmwwunwmmMMMMmm

10
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10.1.2 Settj
etting Parameters for Interrupt Inputs in DB1

®  Which interrt L .
1L Input should ingger the interrupt-driven program processing
®  Whethe
e té;;id“'e”“p‘_ input should react to the positive, the negative, or to both edges of a
2U) (The interrupt input | 33.0 reacts only to the positive edge of a pulse.)
Example:

Setting parameters for all four interrupts (S5-95U)

 §5-90U/S5-95U

- Tjab,',e 10-?* Setting Parameters for Interrupt Inputs L
Setting Parameters for Interrupt Inputs e Explanauon
;1.4 if R E ;““‘- If 0 IN 1 IPN 2 1' |Interrupt after positive edge at | 34.0
' > LA e Interrupt after negative edge at | 34.1
Interrupt after positive as well as negative edge at
1 34.2
Interrupt after negative as well as positive edge al
{ 1 34.3
|
5$5-85U

All Tour interrupt inputs are enabled.

55-90U

The parameters for interrupt input | 33.0 are set just like interrupt | 34.0 as shown in Table 10,1.

independent from the parameler settings, you can use the interrupt Inputs with appropriate shielding

as digntal inpuis (24 V).

Table 10-2. Parameters for the Interrupt Inputs

possible DB1 Parameters -

vou will find the procedures for setting the parameters in DB1 in chapter 9.

PLC Parameter | Argument . Meaning
1P o Interrupt, positive edge, channel p . |
N 0 Interrupt, negalive edge, channelp
1PN P Interrupt, positive and negative edge, chan. p
INP 0 interrupl, negative and positive edge.chian . p
p=0..38
Block ID: OBl [
1P 0

|
|
|

S5-90U/85-950)

'nterrupt Processing

10.2 Programming Reactions to Interrupts in OB3

Interrupt-driven program processing is possible only after you have met the following prerequisites.

The interrupt input or inputs in DB1 are enabled.

The programmable controller must be in the POWER ON state and in the RUN mode.

There is no IA operation in your program that would disable interrupt processing. See also
section 8.2.8.

OB3 is programmed.

Triggering an Interrupt

You can trigger an interrupt by calling up an interrupt on an enabled interrupt input. You can

also trigger an interrupt if the comparison value of a counter has been reached See chapter 11
for additional information.

The programmable controller automatically branches to OB3 if an interrupt is triggered. If you
have not programmed OB3, either the cyclic or time-driven program continues immediately after

the interrupt, You can interrupt the cyclically processed program after every STEP 5 statement.

Use the IA command to disable interrupt processing. Use the RA command to enable interrupt

processing. The default is RA. Interrupts are stored during A,

Note

Even for interrupt processing, you may not exceed the general block nesting depth of

16 levels,

® Interrupt Priority

$5-95U:

causes for interrupts can be stared during the processing of an interrupt. The gqueue IS
C l'ﬂlllgftﬂme‘ sequence in which interrupts accurred. If there are more causes for

processed acc

b=

terrupts present than can be stored in the queue, then the excess causes are summanzed I

the last entry.
- $5-90U

- -
N

_[1

ﬁ" .i‘ -

<
L,

» intermipt processing once it has started. If an interrupt and a counter S
el intomrupt processing has priority. Only o new cause for an inerupt can

You cannot stc b =S
~ peeur simultan ’Eb‘-”‘mﬁiibiﬂi‘{jliﬂﬂf;{ VERLis M Vain et N aileaiioae
I be '.n.n:j",%ﬂ?iﬁ?ﬂ!: terrupt proc: !'ﬂ_q'. unning. f more causes for interrupts are present than
S e e ac E
TE RO STV WL :

10



Interrupt Processing

$5-90U/S5-95U

—

e S :
canning the Cause for an Interrupt
S5-951 )
Pasitiv - : n & eallat
- "-I: |.,E.-“.-ﬁaﬂd Or negative edges frigger interrupts on one or more nterrupt II‘IQU“.‘;. {,‘}Ei-.}i‘ni d_”E d
Zic 't is programmed. The appropriate bit in diagnostic byte B35 1S set to 17 even if QB3 1s
not programmed as follows. " |
Bit 35 r 1 34.0
Lr_li! -_;"':“ 1O 34,1
E-'IT ;"."‘ LT = :
Bit 3 1Qr |
The bits are immediately read into the mage input table (PIl), not when the first cyclical
1DUt into the Pll 1s made. '
o5-90U
A poOsiive edge at interrupt Input 330 trigaers an interrupt. OB3 1S called up if 1t 15
__F__l_’l--_:":f'E‘.I"T' med. E‘;u‘ :E ba | ““l -.,“jia';un;_' 18 'L_* B35 is set (o 4% gyen if 083 IS not pngfammEd
Table 10-3. Example of Scanning for the Cause of an Interrupt in the Diagnostic Byte ]
| ] ;
! ] i
|[ cxampie STL ' Explanatlﬁn {
;‘. | |
The diac tic byte is to be | A | If bit 4 in the diagnostic byte IS set to "1°.
evaluated wi the | = @ signal 1 is assigned to Q 32.0.
!‘: =11 BE
—— - —— |
Note o _mm
Aeset the interrupt display Dits 10 0* after interrupt processing. The respective bits are
set again when another interrupt 15 calied U
Tabie 10-4. Resetting the Diagnostic Byte in the Program after Interrupt lfll'oce.ssw_tg“ .
nant to reset the 083 _
| aopropriate bit in the A I 35,4 | There was an mterrgpt at | 1_54.0 o
| diaanostic byte after the R I 15 4 | Bit 4 1n the diagnostic byte is reset 10 ;
| iINierrup . . :
| The interrupt reaction program In FB3 1s
: s FB3 executed.
| ‘
| BE
|
y
1

10-4

il . B
]
[

EWA 4NEB 812 6065028

W———

55-901)185-95U

It is also possible to scan by mea
Such a scan 15 not a good idea because the Pll is not necessaril

the signal state has changed since an edge caused an interrupt.

Table 10-5. Scanning for the Ca

Interrupt Processing

ns of direct 'O access (L PBx) or by reading in the Pl (EBx)
y updated. It is also possible that

uses of an Interrupt - Direct /O Access / Pl

| - q
PLCs
Access Possibilities: S s \
1nterrupt Location EB 33 E8 34 \
Scan the interrupt inputs
by reading in the Pl L EB 33 L ES 1
| by direct /0 access? L P8 33 P8 34

1 .
The value \hal is read n r:r:m'—:s;_:r.'_mfia G the ' last signal state rexadd into the Pl
2 The value thal is read in corresgends 1o the updated sqnal state.

® Addressing the Outputs

When OB3 is used for interrupt processing,

modules. During the T PB/PW
outputs. The normal PIQ is writte
PIQ. Internal timers are not updated during interrupt processing.

command, data is transfe
n to simultaneously. There is no interrupt Pil and no

transfer can be made only to the onboard /O

rred directly to the respective onboard

Table 10-6. Possibilities for Addressing the Qutputs

interrupt

. Addressing i Uil ar Explanation
_ Possibiiies | gsaou | S6-95U
By direct 11O TPB 3233 |TPB3233 |The contents of ACCU 1 are directly wnitten 1o
access T PW 32 T PW 32/40 | the onboard outputs and to the normal Pil.
By writing to the | T QB 32/33 | T QB 3233 | The contents of ACCU 1 are written to the PIQ.
PIQ T QW 32 T QW 32/40 J
: 10-5

10
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Figure 10-3 shows h
place via the vanous load

ow

data iranster Detween the
and

e - LT
transter statements 1in OB3

| Onboard

|

i

‘ {'U)s |
!

I_J_‘ '.i-:.; &' { |-{---i||

NOrd addres

Figure 10-3

S5-90U/55-95U

nrocess image 0 iables and ACCU

1 takes

Overview of the Ways OB3 Can Access the Process /O Images in the S$5-85U

® Programming Example for OB3 in the S5-95U
Table 10-7. OB3 Programming Example
Example STL | Explanation
I :
AN elacironic sensor I8 A 15 | Rit 4 in the diagnostic byte (1B35) I1s setl.
nnected to interrupt input | R | Bit 4 in the diagnostic byte {IB35) is being
-"‘ g pSel
| Branch to FB12 if the ¢ FB12 Branch to FB12 if 2 cause for an interrupt nas
| f
| or triggers an interrupt curred
J;.
/1\ Caution
" A

Be sure to save the flags (into a Gala hlack for example) 1! these flags are to be

averwritten during interiupt processing and are needed in the cycie again.

|

=

CE——

EWA meﬁ«m:mﬁ. : L

S5-90U/S5-950)

Interrupt Processing

10.3  Calculating Interrupt Reaction Times

The Interrupt reaction time s the amount of ime that passes f(rom the first occurrence of an
mierrupt until the first staternent in OB3 s called up The interrupt reaction time 1S dependent upon
the delay time of the interrupt input and upon the corresponding operating system run ime.

Caleulate the programmable controller's interrupt reacuon times as follows:

Proarammable controller’'s interrupt reaction time = basic reacton time + additional reaction times

The basic reaction time is 0.6 ms and 1s valid if the follewing condtions exist.

® No integrated FBs were used.

® The parameters for the integral clock are not set.
® There are no programmer/OP functions present
@

No SINEC L1 is connected.

The additional reaction times are vanable. They are listed in Table 10.8.

Table 10-8. Additional Reaction Times

Additional Running Functions of the Variable Reaction

Programmable Controiler Times
Integrated FBs < 0.5 ms
Parameters set for clock <0.2 ms
SINEC L1-Bus to the pragrammer intertace <8.0 ms
OP Functions <0.4 ms

Programmer offline functions:
BLOCK STATUS/TRANSFER <0.5 ms
OUTP ADDR 18 ms per kByte

BLOCK COMPRESS .
- |If no blocks are moved - Depending on the number of blocks

present (after overall reset 31 ms)

. B00 ms per Tkword instructions 1n

- |f blocks are moved the block to be moved

10
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= 11-1 |
11.1 r_;r’_}ﬁl"".l'-jr__hﬁf} Counter Inputs : 1 5 \l

11,2 Setting Parameters in DB1 s - =4 |

11.3 Scanning Counter Status and Hesetling '.
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G 11 Onboard Counter Inputs

Gl

Tha 86 S0L) has one counter inpot | 331, while the S545U has twa countar 1nputs Al counter
Nputs are digablad at the Inctory (defaull valua), You have (o set the relevant parameters in DB 10
UEG 1ham and thus enabla the counta nputs (sea saction 4.1), The counter inputs are 24-\ inputs

A 1Gbit wide counter ragister 19 asgignad mtemdlly 1o each counter input.  The counter registers
il COUNt the pulsas that antar at the anabled countar Inputs

In the following toxt, we dilfarantiate belwaen counter inputs and counter regiaters only whean
nacassary. Otharwise, we bnefly rater 1o a countar (S6-90U% ar countar A and counter B (55-954)).

11.1  Connecting Counter Inputs

i . Example 86-90U; A sensor 81 s connactad o countar input | 33,1 (IW36)
91
- — - ___,_—_f —
, e — .
PROD VOO RPRPPRDQ
-"{d N 4 i 115 Vo if_u 1.2 B & 5 6 7330 1

v vl lz2avpc 1 _l l l i,l _J

|'-|_'+w.m m_ _Hjt'}_mfx. E.} f_} O 67:) (:) O (:J O O

—— — e e e Eee— e e R —

Figine 111, C_annﬁctlng a Counter Input (S5-90U)

Example 86.85U: A pulse generator 18 connected to counter A (IW36).

!

v (4 _Ej v ( I i..‘
» r . — M
A Gountor 8 IW 38 ——
N M —
Counter A IW36 .
§ A T
1 Figure 11-2. Connecting Counter Inputs (S5-85U)
o i
A You can connact counter B (IW 38) the same way as countar A,




Onboard Counter Inputs

11.2 Setting Parameters in DB1

—

o set count |
-Lunter parameters, enter the following information into DB1

L \ - - $ ;

Which counter should count (S5-95L))
®  Whether 3 coun - : > BSH)

{The ':.f?: :'.I .,‘_{"}Li{ﬂi‘?r th‘U[ﬂ Ccount t]’]e %_‘e-;“.-?11|1_ = O H"[rl‘i |~|l".'ﬂan'-.,;i_3 (—"‘;_Iﬂe ‘-_‘t a ]Z'!Ulb"?.‘ {SJ‘ e [

=9-30U counts only positive edaes.) |

® Wh ! C

NVhat dmount the counter count should count to (comparison value)
independent of the parameters set, the following statements are true for the counters.
@ he counters only count Uup

] e o

e | = | 1
® he r?‘.c:j.lmum counter frequency without connection to a programmer, an OF or fo g

1 kHz (S5-30U) or 5 kHz for counter A and 2 kHz for counter B (S5-95U).

proed | _ . nputs
® Appropriate shielding makes it possible to use the counter inputs with the as digital Inputs

(24 V) :
Example: Setting Parameters for Counter A and Counter B (S5-95U)

ters for Counter Inputs
Explanation

m

Table 11-1. Setting Param

Seiling Parameters for Counter Inputs

son value 500
- Ll J
="' 0BC: CAP 500 CBN B -ounts positive eages; comparison vaiue

== Counter B counts negative edges; comparison value

—

%
.

gag

Explanations to the Example:

S5-95U

nter A and counter B count independently of each other. If the counters reach the comparison
e (counte erflow), the following | lace
6 An interrupt is trigqqered, and OB3 i1s called up, i 1 nas been programmed*
Bit 35.0 is set 1;{}""4" (for counter A) in the diagnostic byte (IB 35), independent of the presence
JE
2t 35 1 is set to "1" (for counter B) in the diagnosuc oyte (IB 35), independent of the presence

s ea AN cndanandent of the Dresence I
I'_-_ { _F_:tf-_-_' :-.‘:'Ji.-'ter::—1 ar:-_.' {E..E[Tr!: tl ] L‘I 1 |'_I:|"I"|:__|-_—-‘rn_||-|—' |r - ! [L‘-' r:r - ..Jer]-.ﬁ- Of OBS

T .ot" bits in the diagnostic byte thal dispiay 4 counter overflow can be reset by using either of
- ~ it 1) g1 SUL ¥y CAL Nl

i L
-

operations in OB3:

R1{35.0 for counter A

R ] 35.1 for counter B

S5-90U -

el the parameters for counter mput | 131 as shown for counter A for the $5-95U (see
Yoy sel ne paialllelc Uil

T .-__:'rr e 1 1-1)

alled up, if it has been programmed.

S ' and OB3 15 €
@ An interrupt is tnggered angd Uo - r -
4ent of the presence of 0OB3, bit 35.0 i1s set to "1" in the diagnostic byte (1B 35).

e Indepen
e The counter i5 always reset to 0.

EWA 4NEB 812 6065-028

1
~

)
=|
)
b |
A

Onboard Counter Inputs

You reset the "set” bit in the diagnostic byte with the R | 35.0 operation.

Table 11-2. Resetting the Diagnostic Byte after Counter Overflow

I
Example STL Explanation \
|
You want to reset the 083 .
dppropnate bit in a A I 15.0 | Counter A counted until It reached the comparson
diagnostic byte after the R I 35.0 | wvalue. An interrupt was triggered

counter overflow. Bit 0 in the diagnostic byte Is resf-:;t to "0”
The counter reaction program in FB3 is

processed

BE

Cascading Counters (with the $5-95U)

Instead of using counter A and counter B individually and independently of each other, you can
combine them (cascading). Use cascading COUNIers if you want to count amounts larger than
65,535 (up to 4,294.967,295). The registers of both counters work ’tpgethet like a larger counter
with more digits. If you cascade counters, counter input B is automatically disabled; therefore, you
must transfer the incoming pulses to counter input A. (see section 11.3).

Example: Setting parameters for cascading counters

Table 11-3. Setting Parameters for Cascading Counters

Set Parameters for Cascading Counter Explanation

Counter cascade counts negative edges; comparison
salue 90,000

12 KS =' + 0BC: CCN 80000

Explanations to the Example:

11

Both counter registers work logether as one counier. If the cascading counter exceeds the

comparison value, ther:

® Aninterrupt is triggered and OB3 is called up, f it has been programmed.

e Bit 35.0 and bit 35.1 are set to “1" at the same time in the dilagnostic byte (1B 35) independent

of the presence of OB3.

e The counter is reset to "0".

The “set” bits in the diagnostic byte that displayed a counter overflow can be reset by using
operations R 1 35.0 and R 1 35.1.

it

Q" same
To scan the counter status of the cascading counter and to set the counter to 07, use the s

operations that you use o set both counters individually (see section 11.3)-

-3
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Cnboard ¢
bt ,f]t;r‘,r{:], ,'f. 3
Wouts S5.90L55-95U

—_— St —————

Onboard Counter Inputs

Possi
You b:e DB1 Parameters
' 2820 Pparameters in the S5.¢C ; - e
the 55-951 ‘%a_-::::*- :;: _|n m.t' 55-90U for counter A - positive edge. You can use all parameters in ~
288 chapter 9 on how to program DB Note \
, Table 11-4. Parameters for Counter Inputs If you enter a companson value larger than 65,538, the programmable controller stops 5';
Patameter | A T with the message NNN in the ISTACK.
_ rgument Explanation I 0 as
g o o= Sl I P : . 5 % vou enter KF 0 as the comparison value, the counter is set ta the maximurm yalue
Black ID: OBC: e |
e S S Lo VT Dnb??rd Counter Example: How to enter a new comparison value in counter A. /,f
r.,n.“' = -
lr p/N Counter A positive edge, comparnson value p /
B p N ( ounte =) : . = . ey SR ]I“E' 3 S
CAN ) - unier t DOSITivVE |'1ilj|r__ compari 01N Ve } | : TL Explanatiﬂn \
3 =5 p/N Counter A. neqativa adge, comparnson value p g . . |
GoN p/N Counter B, neaatve adge, comparisan value p ! Ba Counter A counted until it reached a companson
value. An interrupt was triggered. Set bit 35.0 in the
CCP o N Lascacding counlter nositive adge, ' : : i rjlagn(jgtm b?t;} i AR
[ ""T'I!l}_""l"l"wi-“ "—H”' - [ - !' -I R I 35.0 Thlj Qf‘]gfafn bran{:heg 10 FB1D
Vs _ ". 14 '. - i 1 d .y I JC FB10
LGN a/N Cascadina counter, neqgative eage, “\ '|| | . BE
{ ',HT'I[*.:!FIT..'I W 1|Iji~ .__'; f !
w
p = 010 65,535 q = 0to 4,294 967,235 N/n= not activated
! : i ST Explanation ‘
_ _ ' FB10 Reaction to “companson value reached” in the
113 S nEa l , :
canning Counter Status and Resefting control program.
| | L KF X The new comparson value x 1S loaded in ACCURY
]-Jt1r' 11.5 .C:hUWL;‘ ”_H-F:i access 1,]!'_1_‘1."_‘-'.”]]'.'“1'“: tar counters imn bf’,-t]"; pff_}gfammable C.Oﬂlfﬂnﬁf‘d- ‘ - T PW 16 and CGUntEf A iS Set
The table is followed by a program exampie that shows how 10 enter a NEw comparison value with > RE l
'f‘l‘ | ‘.:"arj-r-";i',r:'}l_l
: Example: How to enter the new comparison value | 580,520 for the cascading counter
1.5. Direct Access Possibilities for Counters | : | 280, -
- el RG-S . = A y» Set the parameters for the cascading counter in DB1 (see Table 11.3).
_ Program. Controllers 55-80U g R S5.-95U ' y Calculate the hexadecimal value of 1, 280, 520. 11
sccess Possibilities: | T ) I
| ocation of the counters 16 36 to 37 Counter A: 18 36 to 37 : _
e Counter B: IB 38 to 39 (i Counter Register - Cascading Counter
| I [
— i
\ : 1
Seanning counter status Ly T Q N . W 38 16 | IW 36 ¢
- L w 36 L | i
by reading in th . L w38 ] quat: Tolololofofof1]olofrjr}1jojojoj1]oi! ololofojof1]olo]o
(The value read In corresponds to the R : 3 A 0 3
last signal status read into the PlL) hex.. 0 ! 1
4 [
by direct access to /0s not possible L, LRYL ey | _ i
(The value read in corresponds 10 the L , Use your programmer to enter the following STL into the programmable CoNroter:
current signal status.) | = ] - ]
) 3 i I Explanation
: T "_ = 5 =g ' : . | Reaction to “companson value reached” in the
[ o "0" and input @ NewW not possible | L kKF X | | FB11 eactio |
Reset caunter T opw 36 | \ control program. _
comparison value. 1 Py *’F B 4 | L KH 0013 The new companson u_alue is loaded in ACCU 1 and
| t ' | | L kn  BADE the cascading counter is set.
' | 1o where the counter should start COUR (you must .
. = 0 to 65,535 comparison value up to whe IO ng 1y g | !
: " i - < I

anter this).

11-5
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Analog Value Processing

12.1
12.1.1

12.1.2

12.2

12.3
12.4
12.5
12551
J2:5ve

12.6
12.6.1

12.6.2 Outputting Analog Values -FB251-
12.6.3 Example: Analog Value Processing with FB250 and FB251

Analog Value Processing with Onboard IVOs i
Setting Parameters and Wiring of the Interface for Analog
Inputs and Qutputs

Representation of Analog Values (Onboard 1/0s)

Analog Input Modules - Connecting Current and Voltage
Sensors to Analog Input Modules

Start-Up of Analog Input Modules

Analog Value Representation of Analog Input Modules

Analog Output Modules .- .. vinvanien.
Connection of Loads to Analog Output Modules
Analag Value Representation of Analog Output Modules

--------------

........

Analog Value-interface Function Blocks FB250 and FB251

Reading in and Scaling an Analeg Value -FB250-

........

........................
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12 Analog Value Processing
12.1

Analog Value Processing with Onboard 1/0s

-~ - & - - B pae oA e
e | ¢
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1%
i

L

i
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T = LR L -
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.
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T
LS

L
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121.1  Setting Parameters and Wiring of the Interface for Analog Inputs

and QOutputs

o
- P
?"_‘,fi :_-:.l- - = A e——_— == —a" K i ol iy - 18- 1" a e e S = :;,___‘,_,_I R - = - b e AOTeSr o, P
= e Ll T Wi Fad - ¢ - N } - e Rl W e e N Searlr) LA ) o L SLACES LS -
- - -
F —
L ] SO CEENETR | o e
vig SWeL) J LRSS
. ‘l-.:‘._ :‘:":__"'r"‘ e i e - o g
= LA I o E =W = 4
1 = -
i Val i irect VO Acc
Reading Analog Values via Direct ccess
™ ' - — F = —_—— L
- o pe——— - . o - - — - J—- o g — g gy — - 4.—: — I = - —1 P
eiaut s e US| 280w y Qe 200255 10 e SOl Vil £ PEraeers D USt DE
— -
T | i ol = - e E - el ™ T e —— g = —— ™ :'I‘ e el sl oo ol e -
E 3 1 - - | # s s % -
sy D o "r‘Ciﬂal S(La 3 O 2 aiae0 J. LA SRS U e J Ay L0 o ¥ >
= |
= = -
- e - '1"'1-“ p‘_il( - M .-' - - , :..: i :.. 3 —rr "-‘ - 4 f-i'
." "'Ijr Rk e L - ': : — 5 - o - it e Tt i -

- = L FH =
- &
2N vy

necessany 12

¢ 2T

g 1 2 means: Channels 0 and 1 are reald mn CcyCacally
024: Al 3

I
i was cvchcally read in is stored ia the Pl (IW 40 Swough W 24
=
§ means: Chamnneis D. 1 and 2 are read i Cyckcady.

' e it mddrocs ranas W 40 through W 54
The anaiog values that were read in are assgned 10 12 Wl ac0ess (EaS / 40 gh W
Channed O W 45
Channel 1: W 42

M?: W s4
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The gh.mnmls Ihat

R Were sce I
FB250 (analo scanned cyclically can be

. _ tod tunction HBIOL I\
Sham 4 read in directly with the integrater
!;} 'k..‘::[l]{.\ and 'f";l.ﬁ.',-illlr"h.";t =t

U el |
S$ing Analog Inputs as Additional Digital Inputs
Ii llliih—\-' "‘t'r o
L Chiannals ‘ $ .
r S SLRANOt \-*.-1"\'}”'& read in but you stll want to read n analog values with tha

wWith a |
P Sl A Nck you can use the analog inputs of the onboart )8 DS [ - )
negrated tunction block FBR250 v : 1. R o e

& 5!_3.! tha - T ‘ : yOu must CI¢ na Of .'i1_-:’ [1_\'“1_”."-'”\'.] = :
. Ti : .1”' {]T 3-‘*'”53!‘9 sUdahn OFf tTunchon blook RA50 4 [T-i'lﬂl’ll!{.t sensors with '}l{_:llhlt -..*-"J“._'!le.!':. >10 V 1o J.l'l-&‘]iin,! ||~,]||j[t, of the onboard '0Os (assign
'ager the conversion of the analog vz e bhel alling up the FB250 Dy red {ing n the analog thannals in lascending sequence)
p 3 vy : - Ldl valvle Detare camng 0o = Y AN = ) ” o
value with "L PW and transferring it to the anpront Ao et ranae (diract 110 ACCOSsS) ﬁl""'] when using the analog inpuls as “digital” inputs, check the nstallaton guidehnes tor analog
' < 0 he-apprapriate INput Tahgs v | signal cables (e.q., use shislded cables)
-F rﬂl'.' =1a h‘.i "1.'1 .""-.h“ - il " b
=l WL y ] -f'lLl;" () t ¥ — - . \ " 4 & . . 1 ! jl -3 . r
10) neslanGH - = DHIPUL (output — + QV", | ) or the analog current output (output = +A3L « PHI ¥ Sel parameters in DB for eyelical scanning of the analog nputs used.
; | assigned 1o ouiput word QW40 Yo can however connect .‘-I"h!'\ one of theseé NAalng ’ “ y
Qutputs MEAYS - ' AN o
» In the control program, scan bit 0 of the respective input word assigned 1o the connected analog
Input (overtlow bit ar O-bit); :
Eiﬂﬂ"ﬁpi.ﬁ‘ A l'-"'l:'l..':!'l::lli-...' SIS0 1S COnnec) 1 O\ innel O (IVW 4 Q) and a load resistor 1S gonneciad g‘bn =1 ‘*%‘g”;“ status j,ll
to the analog outpul DIt =0 - Signal status “0"
Now you have eight additanal “digital” inpuls thal you can use
= — i S — i = - i —
]1'|'Il'|;f':~l (IW o I:-”‘-."l. - rviite {DW 4 AN "
| '" -~ LIPS LI W1 12.1.2 Representation of Analog Values (Onboard 1/Os)
j L ts!l.! =il -
! ke —— The following representation of the DIt patiern IS required so that analog input’output values can be
A W 4l 0 11 @ ! J ' read in or oul with the aid of the integrated FB250 (analog value reading and scalng) and
'W 1 5 " @ : FB251 (output analog value).
. ¥V Sec 10 & 1|
[ i
IW 44 | | | Table 12-1. Representation of an Analog Value as a Bit Pattern (Onboard 1/Os)
- h = : . he = ==L
IW 46 3 1 " : | High Byte Low Byte
_ , ® ' F O\
IVV 48 4 l ® _ H = » Bit Number » I elslaslalzlrlol7z]|6|lSs|ald|2]r]C
- - | QW 40 | ‘
| NV SC ’ - v |l| L ’ Analog Input g low|ps |oa|orjosjoas |||z 20 |20} 0| X | X OV
| =
VS . i E M Analog Output g |20l oy |28 | 27 |28 | 25| 24 | 23 | 22 p 2V 20 ) X 1 X | X .*{J
W 54 7 - ‘
. Koy S Sign bil Q="+
3 3100 outpul " Current - Fanpnerg work X lrratlavant bils
= Analog outpul "~ Voltage | I OV Qvertlow it 0= Measured value 1023 units al the mast 12
—— I { = Measured value greater than 1023 unis
Figure 12-1. Example of a Connection 1o Analog Inputs and Outputs "ﬁ\ - “ . ‘ sollo =10V
)
l ’ i
| The assignments between units (IW 40 1o g4y and the measured value look as ndicated n
) Note " | Table 12-2.
J B ot AR enally 2 ~ 3 Terminals
B » and 13 are assigned internally and can not be connected. 0 10V) (Onboard 1/Os)
| Teumingls 3¢ AR | s | le 12-2. Analog Value Representation of the Inputs (010
T 9. 11, and 15 are internally connected chassis ground terminals (M terminals) of the ! THP a g o P e — .
| Bl g | | ted Values| |y gne | lowByte | Range
TR T S
1024 210 ﬂ100000000ﬂ00001 Qvenlow
*wzaT— 99904 90 11111ty r10000
512 5 o01v00000/0000Q0D0Q0 Nornal range
1 | 0.0098 aooeo0o0000looonr o000
0.0 o00o00000jlco0000O0
s ' o ' Overilow
| <0.0 0 o00O0OOOOJ00000007
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FIgure 12-4 shows

Two-Wire Connection of Vv

e foll WING thre

WCOSSING

of the temperature (
SAlea or with & N

Figure 12.4

nmpansation box

Lbsarve the tollowing rules,
Aation box must Nave

A ”l.'i,'||||'|l| ~.Li|\lnh;
MOWS SUPPIY must Nave

A grounded shielding winding
HAHON Hox must be connel tod 1o lWweoninals 1 and 2 of the Inlltlll'\;‘ll block

|I|\I|‘|'|'|il".

Analog InRut Module 4604-8MB11 10w
ARG |J|1HJT Module -‘“54'~H“ﬂ‘:1 I TOr
Annlog Input Module 466-8MC11 1o

oltage Sensors

lor the connochon of valtagoe sansors

\ ||IT1I|1|" |-r ! I \l.

.!uj!.hrq i ||'1 I !l} "'.‘

'.|‘”_J.,|,' ram O 10 'Il\' \Lr

e fwo wire connacton o i !'.,1.“' SISO S

) @ N
- "”\.
|
W ,
I A {\h;:! 3
— rJ 2 .1 10] 4
|
| |4 t
gl @ @

SK-Q0US 5950

8 with Compensating Box to Module 464-8MA1 1/BMAZ1

0 compen
N the relerence junction (¢, g., termmal box) can | I

Two-Wire Connection of VG"HQE Sensors

(BESS

IG4-BMB T, 464.8MC11, 466-BMC11)

H.'i-!mt_)'.‘-b;!i-!JHH

i

Cany
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1223 Two-Wire Cannectlon of Current Sensors

You gun use module 464-8MD 11 Tor the tworwire connaction of curramnt Sensors.

"'"JIUHI 125 shows the two-wire connactions of current sensors.

? 5

Q)

——

3

@y

Flgﬁre 125, Two-Wire Connection for Current Sensors (6555‘464-81‘«1!:’;‘1 1)

12.2.4 Connection of Two-Wire and Four-Wire Transducers

Use the 24-V inputs 1 and 2 of analag mput modula 484-8ME11 to supply the two-wire transducers.

The two-wire transducer convarts the suppliad voltage to a currant of 4 to 20 mA.

For winng connections, sea Figure 12.6,

Wire Transducers (6ESS 464-BME 1)

"l
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i { thie |
T elIw vl !||'![ |
tr sl sbHCA
i ntarnall 1 SHI

EWA 4NEB 812 0085 028

£
|
'.

Analog Yalue Proce T

1225 Connection of Resistance Thermometers

;I”I."I"‘ I”r W e "1*:'1 “M[ 1""M" ‘rl 1 EWTLIETA |.,” I!'.¢. A Non GF resistir o
*_'i |I *ll' t'”l‘l
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N faNIStANCD of thae P01 Y00 e maaaorssd iy B 1our-wrs oot A somdatant curfeont | ~'||:‘ri"l:~i ('
11“‘1 'tl'_]‘--]..'!fl! 1] l*..l_.lJIIIJ"II‘--f ia's 5"1"! 1'11,' | 11 5 ” 1 “‘"l-r“ “ B Jiii II'”"'l |fl-'i i ' |||.I ||f" Ty l!'l:‘l' I'Iql" ‘.![
l1|‘p|.|pT Wi ”.f.-” farintaint Curfee il Tpmal: £t 1t ¢”I f thies miannarsimiant ranait IIH: 1T .1'.l;!l!-'i
'”i'lﬂh Ii.j-”l i h“IiIII fOagintnnc o iy InAal '--:;' ol F.l'jFul.l*‘Il.! Cidresrl] Yy t*lqu!r-'bt.. I 1his I el .IH.!I*
ArCunn
’
r ll'
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f’ A I A f’ {r“ p {,‘" |
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J .r".J “II * ‘j _J ql ,‘
1 il J fa y
1 l i 4 : _l_1 l
i \ 1 T ni
'.'-f P. {“ k |;.-.- I '_- IS AT .' ".'q‘ BT TH TR I T "’1't
J ffr-"‘) i ) | J L",z"-l | . TP _ ™
- o \ 'If I € _J LMY (el MM i) | filnuln A!
p 1 i b . . " ;. 'l:_; l i 1A Canstant rarant coreu v O
f ! I * | I 1% 1'-‘! et o i i il i
L |
1 r'
|

If you use only one channgl foe BT 100 measursmeat (8.9, Channed ), Then you chin une The olhar
channel for vollagu measurarcent { £ 500 mV) 0 tus case. use teomnsds M+ M- Tor e signal

ﬂl!l1f1(!f'flfll’1 ;‘"‘"! ':.hHII & ',flng“‘ |If'|u‘| t"‘-"rllul‘l‘ll“n l‘_ d 'il HI [.

for Input Modules (6ESS 464-8MF 1 1)

12:9
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12.3 St
= art-Up of A
Nalol .
alog Input Modules
:_I' { I.Ei.-' ||'.!...: H ! .
ended oparat e e 'S 46
" el 25 = Bl f.;.!rl-.r ARIeimi= using the ,\_‘,'..‘_:I,t.hi.,"‘_ o1 Ti'EE," “'1.‘1"” r:dih\l l'—'l .'_lndlﬂ[_'} I”i:l“t ”-ll'll.-h_fl't.' - ..Jt_'\'-l
" 1 Y. i:'i_":‘.f_‘ i - ; - &
moduk - wilches die 10Catled on the rngQnt side a3t he ll."i-"' ol “1“5' troni l,h_"l“l."! of the
Power s '
er Supply ENLet s e i : < tha :
freqguency - D& the switch Lo the available power supply frequency. ThiS salects the 10t
' ] Araicon ime of A T I e . . SIC
I.'1 aunan-uame of the A D converters for optimal ntaerferance "-"L."[[:“:]"‘H Bl‘l'ﬂl'uph'ﬂ““
'Ill"*'_'r-iz' T;.,'.I‘., VR I I L I ,
CQLIENCY (] 1 ntegration fiime ‘“'{i ms
- quency ol teqration time 1b bb MS
Operation: 2t
Set the number of channels vou wish to assign on the input module, It there are
\ han fou nannel: pss address space will be assigned and measured
Sl s (s ;“ 1' [} L!F ] =0 i
E.-i oken . ~ : i ;
FISESLR (AR5 2 e Droke ianal has been activated, a8 break on one af the Iines 1o
ihe sensor (th nle or PT 100) or of the sensor itsell causes the red LELD
ibove the tunction select swiltch to hght up. At the same ume, the broken
VIFeE rrol [.:1 - i 1 H T \ e 1r1i|i“']' L"lwlr”-“‘il"" 5 St‘ll_
I'he module "recoagmai , wire break by applying a conventional trpping current
14 1he input ferminal ateml aring the resulting voltage 10 4 himit value. 1
are is a wire break in the sensor or the lines, the vollage exceeos the lim
il na a “wire brea anal ie sent.  When the signal at the input &
measured with a digital volimeter, the tripping currént puises Cause apparent
Huctuanons of the &l Deactvation of the wire break signal does not turn ofl
I-';'L1l;-||.J Hlad=

able 12-4. Seftings for the Operating Mode Switch for Analog Input Modules 464-8 to11 :

Function Setlings tor Operating Mode Switch
| 60 Hz
— . 4
=l SURiEny |-|-l : :- 3
¥ 1 1 | 1 _ 2
| 1
SR | i = - i
]| | channe > channels (channel 0 | 4 channels (channel O
| (channel lI and channgl 1) - ghannel 3)
ineration s T | 4 A4
|| = 'i | ] 3
: ‘iﬁ» | 2 2
| 11 ‘I 1 1
With wie break signal No wire break signal
[ [_L’ f_"r._“'- [" = 4

|
-_ oW s

EWA INER 812 6065 02y

3 S AR

!

|

|
't

i

- = -
m—

9 590U/ S 5-95(1

Analog Value Processing

Additonal oparating modea switch salechons i:u'naf-ﬂ‘_sh-:- with analog modula 464-8MA21:

Li“eaﬂlaﬂﬂn. Withh this tunclion, you cafn obtain a characltenstic hinganzauon of the tharmo
couplas of type J, K, and L o of the resistance thermometer PT 100,  With
module 464-8MA21, the lineanzation must always be activated ogether with 1the
corrasponding compansalion ol the reterencea point lemperature

Thermocouples:

fype J: - 200" C (-328" F) to.+ 1200° C (1392° F)

Type K: = 200" C (-328° F) to +1369° C (2437" F)

Type | 1999 C (-326° F) lo +900° C (1652° F) (instepseach ot 1* C(1.8" F))

Temperature For the thermocaouplas of type J, K, and L, you Gan compeansate, on the one harid
compensation: the temperature of the relerance paint using a compansaunng Dox
(Sea Figure 12-2.)
On the other hand, 11 1S pu:&.:-‘.l'l._\he to move the reference powdt 1o the tront ol the
module by actvating the “emperaturae compensation” function. When thermo
couples ara directly connected. an mternal circut on the maodule causes the tgial
value "0" 1o be displayed independently ol the temperature of the terminal when
tha tempearature at ihe measunng junction 1s 0% G (32° F). In arder 10 accomphsh
this, tha lermunals of the Sensors have (o be connected direclly (o the modutée. e

without a cappen exlension cable.

Table 12:6. Settings for the Operating Mode Switch
for Analog Input Module 464-8MA21

!r
Function Satiings for Operating Mode Switch
50 Mz 650 Hz
i -
Power supply t I
frequency A 1 \
: 1
1 ¢channgl 2 channels (channel 0 | 4 channels (charnal O

(channel 0) and channegl 1) - gchannel 3)

. 8 4 a
Operation ; |

i n ] i
Y ] s 5
A 1 '
A A | '
2 : 2
i \ i

With wire break signal No wire break signal

-H

Wire break

= R e D Si5E
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Tabie |
able 12-5. Settings for the Operating Mode Switch for Analog
Input Module 464-8MA21 (continued)

Functio !
in .
! Settings for Operating Mode Switch

] | " j

| NO ‘ Lineanzahon ‘ Lineanzahon Lineanzation

‘ P b < L f”l'if—'-‘;'][; _1r 'l ¢ . I'L.-"- !"'-L | ";!.ﬁfl;‘& .1 tvi:‘]ti“ L
idracCienstic | | |

i — | | e —— )

' neartzatuon of the | 1 ] * . i & | s
TR k| ma | ) i P i
NErMmocouples g | [=o= b

| =11 % e | t : :
| f () 8=

’ =_F EE | -

| 2= | ] : | ; :

|' T | __J | —+—1 ’ =1 1

L —L | L2 !

| T — - =

| J MO temperatu Temperafture com- [emperature compei-

1 11 snsation for type K |sation for types Jand L
| lemperature | __.____. | | 2 h
| (e | 1 :
] Al o E [ ; ;
| = : ”
| 1_?-._ -c A
' N - [
- - u
g == Uharactenistic | . and " Temperature compensation” with the operaing
e switches an moauie _:IE__‘F A21 for the thermoc _?«.'r'!*f' I._I.:‘:.E-_‘d, then the fefereﬂ[‘_e teﬂ‘lprj-}i.;ﬂuh—
| 2% F), This means | .t the measuring junction, the value “0" s dis-
p several chan Jse the same type of thermocouple. It you
20 therm ! uples other than type J, K, or L. then you musl
11 " 5
I \earl: 0
| ! eImMpe 1 i !
il then not pessibie even with a comg ensaling Dox because the compensating DOX 1S
snlv for a2 certain type of thermocouple. It 1S possible to use a thermostat in the terminal
ise the 1 : the application software to adjust the thermocoupie
r et the switches 10 N ineanzation ind "no t@mir;\erature Cr_jmpensa[ign"‘ then l"ﬂ(}diﬂ%
L THE=4 { ] A
£ G i |8 =1 s

EWA 4NEB 812 6065-02a

N SR RN

35-901 2 5-95UJ

Analog Value Processing

Sel the switches on analog module 464-BMF21 as illustrated in Table 12-6

~Table 12-6. Settings for the Operating Mode Switch for Analog Input Module 464-8MF21

|
Function Settings for Operating Mode Swilch
50 Hz 60 Hz
Power supply ’ 6
frequency i 4
: 2
] | 1
1 ¢hannel 2 channel (channel O
(channel 0) channel 1)
i H
Operation | 7
6 [ 1]
) 4
|
||
With wire break signal No wire break signal
o o
. =
Wire break : 0
- >
3 3
2 2
1 |
No linearnzaton Lineanzation tor PT 100
B B
Charactenstic 1 B
linearization g 5
for the PT 100 ; ;
2 2

Position 1 and 2 on the aperaling mode switch have no function.

It you set the switch 1o "no lineanzation” and “no temperature compensation”, module 464-8MF21

functions just like module 464-8MF11.

The characteristic linearization is possible for the following tempéerature ranges.
PT 100: -100° C (-148" F) to+850° C (15627 F) (instepsot0.5° C (0.9 F))

‘J
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input Value as Bit Pattern

n

Table 12-9.

— Analog Input Module 464-8MC11, -8MD11 (Bipolar Fixed-Point Number)

Measured Value

Unit
its sV i mA High Byte Low Byte Range

Low Byle

i1)

]
{
_ L |
= L5 = ]
- > 3095 00060 L ) | | ¥ 1 1 = 1 { e r) 1
? 4
il :1'. 1 5 ] 18 GOl i 1 - 4 1 - . | s 1
J. 53 32 Y I ]
349 -; ancas 1r - |
— iz - - | < | 4 | f
._P_"'v- | 3 = = - - | - | 1
4 . L | Fd | 1 I | 1]
5 . I. 1
1024 5000 | 10 | » 8lo 0 o @
¥ - . 1 &

|
IJ
|
i
]
| |
- i -
.
i
l
P
i
i
|

Te

W 1 = | |
— - T
- ¥
3 &
- +
| = |
- - —
) ] ¢ |
- ‘_" e -
a =
—
o = L YRR
§
- - =Ty - N &k =D
— - L P W T
i . - —

- : O | 3 | = - 3 _, ..
S A S - I = . - - | - . -
288 10000 | 200 0 Qg 0 ) 4 ) 10 l
e 1
-20149 ). 0045 | 0088 (3 O I 1 0 00O ( ST AIS
$095 -19/995 | - 392202 |1 O & 3 |G 3 0610 0 D
1
[ ¥ oo B R [N i — . - -~ - - - - o - I .
l o L A WO | .1*}[_‘; | 1 0 1 q 0 ] 181 t 1 i 3 i B s iy
P - - i
O 484-8MC11 (dx +10 V)
= d — J »
2 484-8MD11 (4x £ 20 mA)

Table 12-10. Analog Input Module 464-8ME11, 4x4 to 20 mA (Absoclute Value)

lar Fixed-Point Numbe

-8MB11 (Bipo

0

H

Range

)
g

)
(U
W
4]

!
Units MEas(aesE Vake High Byts . Low Byts I} Range”
y in mA ll ‘
>3085 > 32769 | O 2 ] 1} o
2095 31,992 o 1 1 1 LI T 1+ 00 8 Chverianie
2561 20.608 g 1o s 9apojcooe 008
2550 200 910::-:::-!-::-:-:::-;uﬂ
20y 16.0 0 200 00300l0ca2009a0 -:f; omnal range
512 40 g oajssaocelaaco o0 0o
511 3.992 50001 7| + 00 ol
134 3.0 >0 00 %Y T o0l0o000c00 o0 Of
0 0.4 0080 60CnDGlo 3080000 Transiuce:
-1 0008 T ¥ ¥+ 1Tty o 0 Q ire?
< 4085 <-32 759 + 0020600 0l 9 9@ D 0 1

i

H

LOW Byte i

H

& - g i} 1

- - - r -

'-. - ul

P g9 00

A 3 O 0

0 g 0 0
-~ - - o ]-\ -'i N"

'-.i' £ ::.|

c 2 94000

3 £ 0009

1 08 0

g 0o Q0 6 0

501001

* Because of tolerances of components used i the module, the converted value can aiso be

negaliw'e (e.g. FFF8y —~Unit: -1).
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Table 12. =
able 12-11. Analog Input Module 464-8MF11, 2x PT 100 (Unipotar)

S—— Analog Input Module 464-8MF21, 2x PT 100 "No
| . T T T m—— - — ————————————
Units Resistance
High Byte Low Byte
FER e - n o ;
; o L L) -,I_H."Hh]-l_ N _1 W i 1] " ‘_'l .T i _1 0
W 15345 1) | . |, ‘ 1 o
t 4 = U h__':-_r'" | 1) i ( ﬂ' 1 L)
| : ul Ui y- 4 0 o
i ol ] R | \ 0y {1 [y .'!| i}
! I Y a8 {1 0 \ y 0 \ 0
: 11 ) \ } i i) D
= i

Table 12-12.

Analog Input Module 464

i T

{
—_ e '—-ra---— B e
1 k|
| |
} - e ——
| 1CHL
5 4 4
L | 1
0.8
\ 1208
| =
1 i R
1 AR 5t}
!‘Li'. 4L}
00 LU
i 6
| S
Bl .

1i Units [ Resis-
| tance in 8

|1h_._,—.- —

Temperature
in* C{°F

13 {>1531)

. —— et

B3 (1531
BE111564)
ahu (7 562}
T00(128<)
500 (932)
300 (157L)

150 (30:2)

a0 (4]
40 (-40)

:U{I i= 1-’-{1\

S

L O 150

247 (-413)

———— e ———————

< 2*1_'1 -]-'lj'."

[ S ————— R

i the overrange the ¢ urrent sIops

nominal rangoe

_— el

s

of the charac 1€

High Byte

1 1

1 | 1

1 \ i
4 1 |

y v 1 1 0

e ———————————

i s

e ——————

amFE21. 2x PT 100 "with linea

Lin

g

i — —_

s e S

S5.9001/55-95L /

parization” (Unipolar)

i ——————— _.-—_n.ull
e
— .

Range

e ——— —

Ovaertiow -

— & ——

Ovarrange

S ——

NOMinal e

SEQ0LS5980

- : Analog Value Procassing

Table 12-13. Analog Input Module 464-8MA21, 4x & 50 mV with Linearization

and with Temperature Compansation (Bipolar); Thermoelement Type K
(Nlckel-ChtornlumfNIckaLAlumlnlum. according to IEC 584)

fization" (Bipolar)

.
Low Byte Range
- _1 H*_“-TF-..T“T-T‘I 0 0 1 Qvertlow
1 _1_hn T; 1 1 O 0 1 QOvaranga
- o0 1140 0 1
S 1lo o 100000
| i + 0 0 0 0 0
n 10 0 0 0 0
1 0 1 0 0 0 o o
v{o 1 1 00 g 0
« olo v 0 0O 0O 0 0 O NoOnmmnal tangaes
alo o o v 000 0
a olo 0 0 0 00 0 0
- alt 1 oo0o0000
a 111 00 0000 0
4 111 1+ 00 0 00 0
o 1y 01 100 0 1 Ovearrange”
o oly 0 @1 0 0 0 1
o ojr 0 0 1 0Q 00 1 Qvarflow

E . =

[ Tharmal
Un
® 1 Vonage ";f‘":‘“g';'“;; High Byte Low Byte Aange
In mV ‘
> 2350 a1 001001y 0 Y1 1000 Qyerflow
I Chvarmnga™
1370 1970 (2498) 60 1010 voOolr1r 000 O VY
1369 54,779 1360 (2486) (0 0 ¥ O 1 O v OQY 1 O O 1 000
1000 41,269 1000 (1822) o 001114y 1ot 000 0 0 O
500 20,640 K00 (932) 6 00011y 1ltoY00000
150 6137 150 (302) o 0000100t 011YODODO
100 4 085 100 (212) aoo00001vjo0onr 00000 Naiminal range
| 0,039 1 (34) 00 0 g 000O0l0000 Y000
Q 0 0 (32) uunnnuunnunur}nﬂu
-1 0,039 1(-30) ST TR S W N 1 1 1R, L S
<100 4 553 100 (-140) f 1111 100{y vy 00000
A0 3,584 01 (160) Yy 141 1 45008y 0000 0 ACCUTALY
150 -4 812 50 (-238) 1 v 4 %10 v 100 0 0 0 0 <2 K
200 5,60 200 (-328) f{ 1 1110011000040 0 0
201 207 (-330) % 1+ 4 y00 1]y 0 V1N o 0 1 Ovarrange™
273 1 1+ 4+ ¢+ 0000}y 0 o 1 0 0010 QOverflow
X X h}(xxxxxv:xxxxxu1ﬂ Wira braak

st curve 15 maintained

when leaving the linearized

2 _

This valug corresponds to the tarminal temperature at wire break

‘ For a reterence temperature of 0% C(32% F)
= |n the overrange, the currant slope of the charactenstiec curve 15 maintained when laaving the

linearized naminal rangs,
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Tabl - —
€ 12-14. Analog Input Module 464-8MA21, 4x + 50 mV with Linearization
and with Temperature Compensation (Bipolar); Thermoelement Type J

J | " *
(lrfon Copper-Nickel (Konstantan), according to IEC 584)
tnits | Themmal emitarat —
Vo - aerature :
: Hage in ® O f° High Byte Low Byte Hange
in mvy’ C{ F
2 i = ' : ! oy o 0 1 Overtiow
[ —— Overranae
e e 001007101 3 oL Toe
| = 3 ) .4"; 1 ._II_- I | il 0} N |-.“-|
I 1 JLIL) : - A " | | 1 o I?II ,"‘3,
o | 7.3 | il I I 0 0 ()
105 : A 5 | ~ a0 il
: i : | 0 ) O 0 C Nominal range
._1 | -
| - " ' | O 0| a0 000
| ! : | | 1 1 | 1 1 0 0 0
| 100 ooy ’ J - ] o 0o 0 00
| : 49¢€ | 0 D 0O 0 0
| alala 'i = 0 0 1 0 0 ]
| : : | |2 y 0 0 000
l I| : [l 1 1 1 0 0 1 Overrange™ 1
i / | ] 3 | 1 v 0 0O 1 Quertiow
L= | " X X X X < | x v X X 0 F O Wire break
e terminal lemperalure al Wire break
srence temperat |
- ge, area i irren! racteristic curves is maintained when leaving the
(- sall - i;_i[l 1=

55-900/85-95U

Analog Value Processing

Table 12-15. Analog Input Module 464-8MA21, 4x £50 mV with Linearization

and with Temperature Compensation (Bipolar); Thermoelement Type L
(Iron/Copper-Nickel (Konstantan), according to DIN 43710)

Units | Themal | 4o narature e |
Voltage ' | ., G R High-Byte Low-Byte Range
inmv* | 5 _
1361 o010 1010l 00017110 01 Overllow

0'."‘f~'rinl='_g-{-"
901 901 (1654) g 0011100001 0100:1
900 53.14 900 (1652) 0o 00t 110000100000
300 27.85 500 1(932) o 00@23Y 111|106 1006000
250 19,75 250 (482) 0000011 {1 010000

{ 100 +5.37 100 (212) 0 00GO0O0OODTA 1|00 1 000CO00O0 Nominal range
ll 1 0.05 1 (34) 0O 0090 90O0O0O0I0CO0O0CO01YTO0 OGO
j 0 0 0 (32) 000 0O0O0O0OO0|00COO00DOO0CD0
ﬁ\ 1 0.05 -1 (-30) 1 111 111 1l 0 0 0
100 4.75 -100 {-148) + 11 1 11700177y 0 0000
-150 -5.80 150 (-238) f 1 1 1t %+ 0 v 110 v 0 1V © 0 O
-180 -7.86 <190 (-310) $ 11110 10/0001T00O00
199 -8.12 199 (-326) { 1 1 ¥ 1 00 1]1 1 01000

-200 -200 (-328) {1 111 100 111 7000 0QG0O0 1 COvemrange™

273 f 1 110 11 1710y 11y 1 0 0 1 Overflow

X X N K X X X X XIX X X X X0 10 Wire break

\ J
N

This valte corresponds to the terminal temperature at wire break

For a reference temperature of 0° C (327 F)

In the overrangs, the current slope of the characteristic curve is maintained when leaving the
linearized nominal range.

12

The 466-8MC11 analog input modute stores each analog value in a single byte. The other analog
input modules store the analog values in words (see Table 12-7).

' Table 12-16. Analog Input Module 466-8MC11, 4x 0 to 10
” 255 = 9961 ST T T T S T O
254 9922 ,[1-11111-10
| 128 5000 10000000
- I e i -
! | 39 |90000001

12-19
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f! UM T g
yLUwant to read in he arl

want jhn_] Vallie Ao function block FB250 (analog value reading and scaling),
ave to Pre-process the

'_.1||] '4.

Example 2
et - e 2:
d:‘l.jlﬂg ﬂ.'é'ﬂl.re? l_"n_-'*lnrr‘* i‘.-‘:llln'h} up FB250. p

Eh‘m'ap!e 1: ’r"”a'ﬂﬂ INput module 466-8MC11 IS Inserted in slot 0, which means that the module's start address

_ IS 64,
.~1‘rn,-j|-__-'.1 Pt Module 4{—}{3..1_:;h_a|t_‘j 11 s inserted in slot 1 which means that the module’s start address
IT"F_”;" ..1“ - 2 - The .’_-1”3](}[:} values that are read in are stored in four consecutive bytes:
“Hal0g values are stored in four ¢ OnsSeculive byvteg
1_ >t analog value (IChannel 0) < inR7> - 't analog value (channel 0) = in IB64 e
<nd analog 1 alue (¢ hannel 1} > T ”_x_' I 2nd dnalog value (Ehannel 1) = in IBBS - 3
Td analog valus (¢ hannel 2) & in IR74 drd analog value (channel 2) - in IB66 e
4th an 1 \d value { }'i.'-:l'l'h.}l 1) 3 1N ,I,*'..Z_' i dth ar‘lah}g value (Channel 3] —in 1B67 :
Function block FB72, pictured below, reads in the analog values and pre-processes them far J: FUHCtionl block 73, pictured below, reads in the analog values and pre-processes them for FB250.
unction block FR250 (an alog value reading and < s The additional processing with FB250 is done just like module 464, however without an overflow bit.
] T e e
] 872 } Explanation
....... ——— e | ! [ : : — —
| NAME :READ agy 0 A Lo O FE7R il . Explanation
. tEAD IN ALL CHANNELS NAME :READ Al
A6 F
[ W AD ALL FOUR CHANNELS 0005
AND REARRANGE 0006 :
' | 0007 L [B 67 Read in Channal 3
0008 “SLW 3
) 0008 4| W 70
EACH ANALQG VALUE 000A :
LW : | AND REWRITE THEM IN 0008 L [B ©6 Read in Channel 2
50 THAT FB250 000C : SLW 3
s THEM 000D | IW E8
HAT SCAN O00E -
W 000F 8 I8 85 Read in Channej 1
[ | 0010 rSLW
0011 4] IW 66
| ! 0012 : 12
0013 1 I6 54 Read 1in Channel 0
fe 0014 :SLW 3
™ e Q 0015 T IW 64
= 0016
4 0017
I -
|
|
J
i
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12.5 Analog Output Modules

I}H'I'-' () F . }
al ] Dl ITID[JT ]"1'1._"_1.,:“_}!@% convert the bit
/oltages or currents. |

patter

1S that

are outpul by

the CPU nto .111.:1'&‘)1’_} outpul

12.5. : :
1 Connection of Loads to Analog Output Modules

r‘-!- i - S
D agiusime S SrE PSS i :
SIMEets are necessary if you want to ' the analog outputs
[- HIC K :lﬁh'--l!. ih.';-:l’ll_hllllﬂ.'.“i'-J '[!':Jr.r;'-_- L.lt'--i1-.|!'l ----I'l
§I 1 Ir-!'-' : = n.l-1 P .li"' .| = B i T : l‘ o
_ AR 1V II"-"“'."{” <= II.""- l-—-T'-- must D¢ | 1 1k 1!:-. ] -l!'i."._1 :
G | B I TIas 1 e . o AE | -~
Ne maximum permissible DOlE I an the outpuls 1S 60 V AC
@ Linused outputs must be left ape
I & F | I e
i !' U 2N 1OWS r'nl":-”x"'-' i' olplet | | . -_||!'-'1."' IS '\.'i il.“‘..} f'l“'HrP'.I'I!r]a IT]L”:hlIP:‘
@ 4 70)- ShAT (2% 410 V)
® 470-8MD11 (2x+1te 5 V)
| r ines (S+ and S-) ' m nacted to the load, SO that the voltage Is
e 2d and regulat rectly at th nner. voltage drops of up to 3 V per line can
V § \ |."1._r['r:_ Jlf"'l I
r lines n be | ut if 1 OV and M lines are negligible compared 1o
l r 1 In such a ca + to terminal QV. and terminal S to Many,
f = = g
| "t. ” ] | !
o Wl =g A
T — — - _F_;-- l Fer y
# A . " - s -
l ' - 2t Qv Analpg oulpul Vollage
i b _"\-' |- = r"'___.h-*" __z"‘ ~ -
1/ 2 | £ | (10 v Manya: Chassis ground terminal
| y e R FREE il W of the analog unit
| :_ ' RN ¢ l R, Load resisior
[ | |
| | | | i
' i . 4'
L+ M -y T
t— —
—— | I

W S+ Q. Manz Terminals
| A
L_LJ

FTermingl assignment

Figure 12-10. Load Connection via a Four-Wire Circuit

(6ES5 470-8MA11 or 6ES5 470-8MD11)
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Figure 12-11 shows how to connect loads to the current oulputs of the following modules

®  A470-8MB11 (2% + 20 mA)
®  A70-B8MC11 (2x+ 4 1o 20 mA)

/@@@%Qﬂ
1 3 7

8%
%
59
i\.

L+ M
24 \V DC

(4/8)
Ql Mana

(6/10) Terminai assignment

Terminals

Rt

!

Analog outpul 'Curren|
Chassis qround tierminal of the

Analgg um

Figure 12-11.

Connection via a Two-Wire Circuit (§ESS 470-8MB11 or gESS 470-8MC11)
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2.5.2 Analog Value Representation of Analog Output Modules

Table 12-17 shows how the analog output valu

(P10). /alue has to be stored vl the process ynage outpul 1atie
[ Table 12-17. Representation of an Analog Outpul value as a Bit Pattern |
! : High Byte Low Byle l
| E:'T T o > ! b | f g _ = [ ) . I
l N TR ' N 6 | 3 | | *l ]1 = | g | 5 3 3 | € 1 |
‘ Analo : | — I' ‘ l .
Ilnu.‘-'jll._,l-:j I'HEIJE fe‘::f&‘:_ﬁ_r]{_ _::_ i;-h_-1 i | | 2 : | ‘:., ': -,:_‘ 1 :_! Et E‘ 20 X ¥ X ll ¥ |
| | | | | i 3
F‘;:, .-' ‘r; "-'_.H:j-r- t:‘ .l
7 irrelevant oz
-.-:;T:'F—; = *i;‘._;' iP_; E?’H'_'," ]:::41 9 5hr:;-'p‘ ”'.;: ’.l"":!':-';",-'__;{:{ 3:!".1._' : -'”f,:.".'*:";- -'_:t'_"-;.‘:',l'f;r]n'!:‘..'"j h:? !he b[t paue{ns’
Table 12-18. Output Voltages and Currents for Analog Output Modules
(Fixed-Foint Number Bipolar)
3 . ——
rUTtﬂﬁ | Dutput Vaiues " s
| : High Byte LowByte |  Bange
H i | I y
| | inV 1 inmA e il
1 !
|F 1 25 25.0 D ] 0 0 1o 0 0 0 x X X X Dveranis
| 25 | 10,0088 200195 |0 { 0 G glo o0 0 6 % x % X
2 | 100 20.0 0 3 — @ 0 0l0 0 0D X X KX
512 58 100 g o 5 ¢ 0 0 0j40 € o0 z = ¥ %
L 1 o0ae 00185 o 0 O O o 0 ejo D O 0 = & % %
| £ 0.0 o 00 600 o6 oo 00 x & KK
| 1 | 00020 00195 |1 1 « 7 1Y Hle 1N ALK A s »} MNoepural 1an0e 6
| 91< | 5.0 1090 ¢+ 31 00 6 5 olo & 0 € x x X K
|'_ 1024 10,0 2010 f 3000060 g 0 09 x K % & L
| 1025 — o008 | 200185 |1 @ 1 1 18 7 {3 1 7 1 % & %% _
| .1280 125 250 s 01168 00010 g 0 O %X & % X Overange
| @ @ el =
4 2x=10V BESS 470-8BMAT11
6 Z2xE 20 mA 6ESS 470-8MB11

i -
3 ¥
. & N '-"
i

55-901)/85-95U

Table 12-19. Output Voitages and Currents for Analog Output Modules (Unipolar)

Anatog Value Processing

inyV | inmA i
T |
1220 5.0 24 0 510 :i10000{00 00 xx X3 Overton 'L
1025 5 004 2016 |01 609 90606l00 01 ¥ F — B
1024 5.0 200 s s o000 O0O00000 ‘. & ¥ '
512 30 oo looi1oasooojoons v xr Noaminal range L
1 1.004 4015 IUOGQG’J‘:‘FF}[GE-U‘F x & ¥ £ \'
0 1.0 40 ﬁﬁ'}ﬂﬁﬂﬁaﬂﬁﬁﬂrr:r |
A 0536 3384 4 43 1:11#111=:,.f
258 09 a0 1 «{ 00000000 x x x & Oresrrange |
512 4.0 40 i T oo8n05j0o6 00 % x x4
-1024 20 2.0 « o060 0006j00 00 ¥
-1220 40 G0 1011130{5543'3&0;*:,
1
D & §
@ 2x1ws5V gESS 470-8MD11

@ 2x4tp20mA BESS 470-MC11

126 Analog Value-interface Function Blocks FB250 and FB231
12,6.1 Reading in and Scaling an Analog Value - FB250 -

in the scale range g by the user.

"
—

iy

] - =
4] S |

Function block FB250 reads in an anaicg value from an analog input module and outputs 2 value XA

the type of analog value representation for the module (channel type) in the KNKI
or (see Table 12-20). Define the desired range using the "upper mit* (OGR) and "lower
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Table 12-20. C:
I 2-20. Call and Parameter Assignments of FB250
| Explanation | Type | Assignmen
e £ x !
| : e | External /Os onboard l/0s
1I - ____;-1 T il T- . 3 . 1::
P i e Sy e = —_-.lp —
Jh PSSR I
‘ | X Y = XX
i1 « = 010 >
| \ 3 Lini i
| retnescil el
| |
| santauon
M L
. 12767 10 + 32767
2767 10 * 32767
|
= i S"']i:-_ll-l? scarn IS '1-'.5_,15'r|_"t' whillt i
; signal status | 4
| ueis U7 Scaled anakag VaIUES {
| |
|
; ik, Ujegal “1* on dlagal ch el Oof
| number of siot number of lleqal
| s Ty channel fype
R hen nominal range is exceeded

Representation of

- A ==
LIGH LGan

the analog nput
module

User scaled range

m—

Scaling Schematic for FB250
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126.2 OQutputting Analog Values -FB251-

This function block allows analog values o bhe output to analog outpul maodules. In doing so, values
from the range between the GRY (lower limit) parameters and the "OGR" (upper limi)
parameters are converted to the nominal range of the appropnate module.

:
STL

IU FB 251
NAME RLG:AQ
XE

BG

KNKT

OGR

UGR

FEH

Q‘ lBU |

Figure 12.14. Call Up of

FB251
Table 12-21. Parameter Assignment of FB251
1 _
| Assignment
Parameter Explanation Type 3
' External VOs Onboard VUS
XE Anaiog valug o be guiput W Input value (twa's complement) in he range UGH 1o IJGP_l
BG Slot address D KF o7 8 \
o
KNKT Chiannet nuimbes D KY KY = xy KY = xy
Channg! hype x = () « =0
y = O;1 y = 0 Umpalar
O unipolar representation reprasentabon
\: polar fixed-phmt _l
OGR Upper limitof the outpul D KF 32767 W0 +32767
valug
JGR Lowet linit of Ihe outi D KE 32767 1o #32767
value
FEH Error in hmit value seting Q Bl *1* {f UGR = QGH, walid charnel o stol puimoer,
of myald channal type
BU | Input valua geceeds UGR of Q Bl “1* | XE ies outsioe hmis (UGR; OGR).
OGR | XE zssumes the fimit value

12
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Example: Analog Value Processing with FB250 and FB251
ﬁ Table 12-23. Example for Setting Parameters in FB250
t | \ —
. TR i H.' [N ST !
LY I' : AR 1 | \'\ . | ‘11. :l STL aptanaﬂon
. ,\ ! arame U FR 250
NANE RLG: A} In the temperature range from 20 to 28 degrees Celsius, the analog
BG Kf=+8 nput (channel numbar 0) defivers a nominal value from Gto 10V
. ¢ nperal ANKT KY=0. 4 (channel type 4). i you assign the value KF = + 200 to parameter
» s 8 \ OGR KFus28( UGR (lower limit) and the value + 280 to the OGR (upper mit}, the \
0 mpe ; UGR KF*+200 function block gives the tamperature value in 110 degreeas at the XA
: SO \ EINZ F 50.0 output. The value is storad as a fixed-poant number it FW 130.
XA W 180
n
F8 F 120.0
BuU 121 |
— : I
1
.|
1
1’ FB250 transforms the range 0 to 10 V into the range 20 ta 258° C.
iy . oV SV 'OV Nominal range
+ — for the analog input
'\,_ F 4
20 C M5 C 28" G Hange specihied
able 12.22 Chanoina Default Parameter for Anatog Inputs - UGR OGR by user
etars for analog input Explanation Figure 12-15. Transforming the Nominal Range to a Specified Range
. TR Y .,_:L _-:‘ T{‘_ﬁlkl " L &
et g Table 12-24. Parameters for FB250
: : : i
i ) l
- - Parameter Expianadon Type Assignment |
B8G St Nenber D KF 3 |Cnboard 11O5) ‘
— |
:
1 = 4 .r-\‘ g *r:'l-l l:' th _‘Wr“ll‘ql"‘q :l L = h‘Nh’T l:?-.&ﬂqw -“llvm—“- E h‘ll h'*' = Y
tha analog nputs . asceniing | Channat type X =0w7
| ‘ | ¢ = & Unipotar repeesentalion
outs than you need 0 G |
QGR Upoer kit of the aufput valus D KF 32767 o +32767
UGR Lows ket OF the CutDut vasue 2 KF 32767 0 = 32767
he programmsr and enter IS paramelers as ' ENZ ik soan Single scan is riggarsd with Sgnal siate 1"
e 12-15 shows you how the function block =
neters n Tabhle 1224 When FB 250 s i XA Quiput value Scaied @ag vahe
3 and sands an XA vaiue 1o the oulput .
Fa8
By

~1* f nominal raMge 1S Sxceaday
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Setting the Clock in DB
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Setting Parameters for the Clock Data Area and the Status Ward

i the System Uala Area
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Integral Real-Time Clock

13 Integral Real-Time Clock

(Beginning with version 2 only of the $5-95U)

13.1 Function

The integral real-time clock offers the following possibilities of controlling the process sequerice,

* Clock and calendar function
used to configure clock-time dependent control, for example.

. B ®  Prompt and alarm function
.]‘| used to monitor the duration of a process, for example.

Operating hours counter
used to monitor inspection intervals, for example,

]

| The clock begins running when you supply voltage to the programmable controller. The default IS

| | October 1, 91, 12:00 o'clock. You set the clock by sefting its parameters. You can set parameters
1 for the clock in DB1 (see section 13.2). If you have an extensive system knowledge, you can also
i St parameters for the clock in the system data (see section 13.6) and program the clock in the user

W program (see section 13.7).

The hardware clock requires a clock data area and a status word in order to function. The location
of both the clock data area and the status word must be stored in system data 8 to 10.

Operating Principle of the Clock

Data exchange between the integral real-time clock and the control program always goes through
the clock data area. The clock stores current values for ttme, date, and operating hours counter in
the clock data area. You can transfer into the clock data area the values for the time, date, prompt
time, and operating hours counter that you want the clock to use.

You can scan the status word to identify setting errors, for _axample: Or you can change certain
status word bits to deliberately disable or enable transfer or read operations.

13

Refer to sections 13.4 and 13.5 for additional information about the clock data area and the status
word. These sections are especially important if you want to set clockvparameters in the system
data. If you are new to SIMATIC, you may prefer to set clock parameters in DB1.

| ! . 'I II
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Integral Real-Time Clock

3.2

1322 Reading the Current Clock Time and the Current Date *
Setting Parameters in DB1

Ol st

. i, = J ey p o
Proceed as follows to see how and with which values the CIOCK runs
e

&l The clock paramete

im | J' I 1 1-: Ir~|'= ;‘.‘Tlh- Y LISE ”"H-i i II i1 L’ h“rlf 1|'l'_”|"- * 'El”‘ W ””'i .”..”.“{E F}
- . . : : - Jers: 25e
* YOU USeain setling parameters tor other lunctions  [Refar ta section 9.1 ’ arlorm an overall raset |
. B » QIHDIJ’I DB1 1o the programimer.
rocedures for .
[ ]

o i .
2etting Parameters in DB

Delete both (#) comment characters hefore CLP and END L T 25
Generate DES with DWO to DW21. See Table 13.2 for information aBout SIoRng e LUHE /
clock ime and current date ,
Hertorm i { 15 : N - | Th (e cants the values presemn
kbl it ol v Switch the programmable controller from STOP 10 RUN. The clock accepts tne vailes ¢
() ! LIt ¢ 1i: 18 | s o = :
.-'r put gefault D81 [0 Ine programme in DB1.
| l'_d' ”II'- LSO 'f.'_r II'““I' Ixlle H” ol TaTal l‘.!..”. i1t 1 OOk

( .!'..'..nn[l 'Fi"li- I[.u-il.'flrf'h'r".

y  Enter DB5 and DWO to DW3 on the programmer by using the FORCE VAR function
| ranstet {rie 'r_'lfu'!r*lj 11 o the Oroarammabie antroller - C tDate
awitch the programmable contreller from STOP 1o RUN Table 13-1. Reading the Current Clock Time and Curren i
o | A Signal States Explanation 1
| s tha ne erand | an - |
/ary hime there 15 a8 change from STOP 1o RUN, the programmabie controller accepts the new ﬁ ‘i ’ | : Spe e e e = :
opk data : 08 & | \1
1 |
_ : KH = 0003 Tuesday :
1 il KH = 0110 October |
: oW 1 A
Note - i B R | s (H = 9112 1981, 12:00
'he system data contents are deleted during an overall reset. The clock continues 10 run ! -
|| DW 3 kH = 000
n'ilsi'!ll.':”f' wiIth the current valu
[ he clock hme 1s updated one seCond ailer the nexd f;*,*f,.lfﬂ. slarts.
| y  Press the "ENTER" key twice. The clock runs using the current values.
3.2.1 Defaults
he following values are preset in ther parameter block when you output the default DB1.
_f-.-.-:,";l K 104 - HOLP: STW MWIO": ||
o KS : CLK DBS DWO L A 13
. | . .
108 K ceT 34 01.10.91 12:00: " . 5 .
120 K G0 OHS 000000;00:00 *; N |
132 KS FES 3 01.10. 12;00:00 "4 |
144 kS - TP ¥ SAY ¥ CF 00 3
156 : KG =' | #END
- e e ——— = _ —
a1 DBl W ameters for the Integral Real-Time Clock ”
Figure 13-1. DB1 with the Default Pa
. " o | ] . .II I..ll I [ f-ll —
aral real-time cloe s STV ter specifies the location of , . o = - -
: e CLP block 1D for the integral real-time clock, the STW parameter specifies tng I |
A %1 ] o | . ¥ o

- - = . Ty . 'l’l' " I . — -I‘.. 1 -ﬂl_‘- I M
4 (in flag word MW102, for example). The CLK parameter defines the jaca}ianﬂf’thlﬁ R 5 ~ . R
: " s W i : . -; " : - . ~y ] : : 1 '| ~

‘. !J”H-’ b '”[.)H"' beginming with DWO, far exarnple). You must QQQCI.W both Wm";w,'s, I'f.,gm’! WB_ -

s '1”:'* mllr P .JSIr-:*lmn 13.2 2 describes the procedures you must follow to read the clock.
o~ read he Cl1O0s. A g s

e
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13.2.3 DA Parameters Used for the Integral Real-Time Clock

13.3  Programming the Integral Real-Time Clock in DB
fable 132, DB Parametears for the Integral Real-Time Clock

 Bas \ Sections 123.9 and 13.4 contdin ex inplas tor programming (ne clock Adhere (o the rulas dascrined
ariameatars hrg“““"” Ml!l!l“ﬂg 1' I Jl'inll.'j“-ll‘ 9 lor selng parameters ahen you antar thaba azampias alo Ine proqrammanie
e - . contrallon
Block 1D CLP Clock anmﬁmfﬂ | '- : :
Lo [ ’ . | —— —— : : . : I I|
A Sat }\fll:“rli:f.[t.r,j_,.' W | asention of thae stiatus H'rf'i i-"""'” W”““ I.| NO'[B : o - — == I|
Wth LIExIIW), HW =Wy Location of the ciod K aata (CLo K Data) o il it the |'Jun_jf.-||'fu|;.1l.In controllar racogmzas a parametar ething arcor in DK ine |
o0 Uk.,'.,”hﬁ,‘::jll‘ athina the clock time and dato l: |Jri}f_.Jr;'lerln:lth controller l'!rlflé-ilﬂ‘l.. n the STOP made aven alter it has oaen Milpniea ‘l
hhimass? AMIEM: : rom STOP to BUN, Tha red LEL) 16 Wi \
L AR AL ER R TR, Sathing the aparating Hours gountar | ')
(Qparati (p Hours counte S0l _ - oy == = _ _ - —— = e
LAY 'Y IN Fnabiling tha operating hours counter !|
(Oporatng Hours | aunter Enabla) |
- hi .W*i o AM/IPI2 Satting the prompt tima (TImar S0t) ) 13.3.1 Setting the Clock in DE1
vmnasl A _
: /Y IN Updating the clack aurnng Q1TOP (SToP) ‘ .
1YIN Saving the clock time atter tha last ¢ hange '. How to set the clock In DB1T,
v MUIN 1o STOP or Power OIFF (SAVa) |
| () Entaring the corraction factor i(e“H“‘ lion Factor) p  Parfarm an averall resel on the programmable controler
1 - | p  Ganerate DBES with DWO 1o W21,
| wd Bt 7 (weekday = Sun. - Sot.) p = =400 ‘“ “1*:}“1 y  Output delault DEY o the programmer,
| ol 01 o 81 (dav) v '{ 10 ,11;"_*1' y Use the cursor 1o jump nto the L paraineter Hlnek
| o O | 0 1.” (month ‘ ;.'] ::: :“‘:}J’ y  Delata both (#) cormment charactars befare GLP and BN |
k r' :la it :fd N 1 g ' (0 1o 264 p  Entar the example. Set the clock using the lollowing date: Frday, August 11, 1891, 1530
gl I 1o 223 TRINTE ‘
| (00 1o &Y CRALISIVALER f/d yea —_— e e - . . o - -
00 to 69 (seconds) yiy. = yas wung the Clock Explanation
| il ki () 1o 9959999 (hours) “-F‘J . - = o . e 1. |
{( an arguman! such an seconds, 1o U Ot b mtesiad). wntar X2 The cloch contlifisie 10 Ul with the Gurrani B4 K =' 100 o GLPe ST MWLG ' Fhe status word 15 located l“r."_H” W'-rf'r'j;'ﬂ N."ﬂz'-
. |‘:u 116 naramater Block does riol aCknowisdga i Agumanl LE K #'2 CLE DBE W) e Ihe clock data s storad Iﬂ lidid.:ﬂjfl* 1) -Jf*Jf'f‘-.l‘””””.l
e A e N aftor T Glack fime. o daik rons o e T2-hour mode, If you amitiheargumant He CIOCK FUND 11} with data word DWO. After the SET pararmeter,
L houd made: You must use T imda Lima e s BET and TI6 paramaolor Hitk Kh 108 K » sl'f 8 ua,tirg.‘ 1530: T4 anter the wﬂﬁkrjay, \he date, and the clock time
| 120 K§ «'00 OHS 000000:00:00 '+ |you want the clock to use when it beging running,

Be gertain to inelude the blank spaces,
Tha clock runa in the 24-hour ima mode gince you

- do not enter aither AM or PM. The clock is updated 1
whaen the prﬂgrammdhla cantroller 15 1n STOP. The
' . clock time is saved in the clock data area. See
g B Table 13.2.
1| IlllﬂI Il 144 KS ! ﬂ H - imﬁ -CF 00 )
TS s

Figure 13-2._Eham§t_-_3ettlng the Clock in DB1

1) Transfer the changed DB1 to the programmable controlier.
: : Switch the prog w _'li,u mifnr(mm STOP 1o RUN,

) lsh time the programmable contic ler Is switched from STOP to RUN, it accepts the new clock
| etk
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13.3.2 Setting the Prompt Time in DB1

13.3.3 Setting the Operating Hours Counter in DB1
How to Set the Frompt Time in DB}

HMow o ¢ B thi oparaling nours Girvter oy L
| :ra:qr~{'5.'|i'i'|| an ':.'\-'I""il:!“ racel & Ty . |
] ::*11'-3.",@-‘,;‘_‘11,;, "‘,1,.‘.: witl Te . I b Haelonm an avarall resal on e (HOgT i nnt ihte controlles
’ Qutput default DR 1 the Droo y  Generate DBS with DWO to DW21
b lca Yha ri I » Uutput delauit OBY 1o the proaramivier
Tl e our |LIRT L 1 it . | !
» Delete both (#) comment ¥ Use the cursor (o jump o the CLF paramatsr Dok
. et At ; iy : b Dalete hoth (#) cammant characlers beltare Ly awrwl ENLD
el 118 2xXarmonis . ¢ o \ .
| J l » | nter the |;-11'_.1!|I-|1r]“- L e programn ahde contralier Nas Leen e nay an You set Inge stard valua 1or
the operating hours countar al 16U0 Aours
e —— et —— _— e e ———— e ] —_— -a.1 |
| Setting the Opemtlng Hours Counter Explanation o
R ___H e ——————— =SS By S 1on CLP: STW MWD, . The sialus word 18 lgcated n H;~l-] word MW102
Setting tha P rome it Tim | Eiplﬂl'laﬂﬂn . a6 KS =72 Cle OB DWé ' The clock data s storégd 1 data Black DEs
e — - - et e o soml | A : bagirining with data word DWO |
| 84 :r 10 . VIR? . | Han word MW102. The Clock | ?’ “ * !
1 . L ' il i [ - b . L | 1
iata | - 1a block DBS beginiing Wit 120 XS a0 OHS 1606:00:00 | Atter the OHS parameter, antar the starl value for
| =K K g CL¥ OBf i A O ', the oparating hours counier
| | 144 ; KS = STP Y SAV Y CF G0 e clock & updalad when the programmabla
| anter the weekaay, e '. 155 ; RS ~ OGHE ¥ ¢ END : l-:-;u:'lr-_,tiur w0 STORP. The time 15 saved in the
K time to initiate the prompl tme. | ek data araa. The operaling hours counter 1S
| AameieN tor the | [.-"-I“ f.'.llll'j‘? h pf':.ﬂ"d-‘hj
3L 4 | g e
s a4 07 61 0 ~ |  the examole runs o thé 12-hO CIHE 18 not a detaull parametar that 5, you must
5 J l \ anter i ntf.. |Hl!‘!‘ |
jated when the programmesie || Figure 13-4. Exampie Setttng the Operating Hours Counter in DB1
. Ty la~k iMoo 18 S AveD HY
f Aam I ) J I | g CIOUR e IS 5¢ - t
roa Refer to Table 13.2 'l
e —— i ——————————— - . : — - = y Transter the changed DB1 10 tha ;3mqmnun4b e controted
Fiqure 13-3. Example - Setung the Prompt Time In DB1 »  Switch the programimable sontaller fram STOP to RUN
Each tme the fﬁmqrammabie gontrollér is changed rom STOP to RUN, It accepts the new clock
or the chan ' ‘ e progr; e dara.
- i 1 .:l- il| |! | ' I'|l
: | — | rallet 1 from STOP to RUN, it accepts the new cloch 13.3.4 Entering the Clock Time Correction Factor in DB1 13
- 1 F Vi | 41} "l o

The exactness ol the clock 1S temperature-dependent. You can gonligure a corrachion value to
increase the clock's exactness. The correction valug 18 output in s/imonth, You Mmust measure how
many seconds per month the clock runs fast or slow. A month is defined as 30 days.

Example: Your measurements indicate the clock 1§ 12 $ 1o slow n four days. That would be 90 s
oo slow in 30 days, The correchon value 1s 90 s'maonth.

»  In addition to tha changed clock parameaters, enter the example o DB1 as follows:

lixphntlian

"" 3 .l ‘I‘i—:..-_- —#— -
L I B—Y—— "": —_ !

R ) on value of +305 1S loaded nto 1h9
_I_.L__Qf%l'ﬁ’w*i Fw
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Structure of the

/. When you st the clock, you have to Yanstar oty 1ne oag | H0000 16 WNpWNnem a pan ™
iril ) : . ' . J
f ! 2t ; ge 1 . f . 4 [JEST e RCNOTE T b Iunclion, | OF Bracigie, 1 Yous WAt 1o cnandga Gy e Ciex Ml Oata, Yo 90 ¥ gL arils
» II ; F P i
. F I VST Tl FAT .f'.'h 'ty (Y15 Aresa 4"“‘ !r"f Wi firne [.afrlff-'fi* ANCAGN of L ING rii;’ﬂ.f»}l""j NS CLAINIe
ll‘* 1. Ji Ta1 \TEEy :I | () ! i .rl[ !'I'J'.'I IVide 0 ) SeEni I
M v !'. NI < L] '] I*ll.! q‘_!f‘r }r 'FL'H-'-I.' Hrea IF"'FJ, 1.;4-.‘., ',»HF:" jjl'.,"';la_ft MY Crffg-',ﬂ'l_:f 4 i '.r’r ;IT""IJ & e ":-":h:"‘} l-,r'!.r",l" .'r-'!'{;--‘,'.: P s f
: AL arag, the gl ares, of Ina outpal ares [atile 133 orovidas Yyou wWith WHOmahon a0l vwnese
s " | 4 spocific clock data 1 loesled within tha clock data arsas Tha axplanations tor y A SeMen
| talbie
| Wi 15} (ErCl il resal Airng o ¥ iy ry =
I { ) y - : v
i Table 13.3. Clock Data In the Clock Data Area
L | . sliriel Tl i VLo L n e e — e ga B ESE — o "*-,
: .' Clock Data \ | |
! ritron Siahpoiey e Resurs oointer Araa Maaning : Left Word i Rigrt Wend \
J i i | T STAls AT SN i) NOUrs G el f i l .
i f e e n— ] _ o . - L - e JE—y— -T' i T = . -
L %abv s Tt an I l ’
'f' 't . ;-fil-’- ’ '..h!'!";] f,l‘l‘_.ff_!-f-':”l F 2ary ries fay f’ .3 F'.,HF AL 5 A | | f‘:_ul,‘::f-’:;il'(
| . ey iv il FiTe (dates | |
154 Mg Dsshigassrn DEB1 or Ing COrrol S : Jre— B — -
: ] { Iy l e gl
-
[—— _———— — [ ——e ——— = ..17_ = i e —— e — -l
7 T faar AEATFAA BN 7)., Pour
Py | o B = Al L T———— — =
e } fAmule 1 SO
;__ ]
4 Seathings or clock \ l oawaay
s — . — R — T
- - ' ——— =1 irna/ At 1 = = . | .
5 : Lay l Mot .I
—— - - S — = —— . e . = __a_.tl
h f':y:;r l S P?;" {44t 7 Mous .
i ) / irule ‘ St |
——— o — e — o
al e = |
# [imie promp! MNeawday J
e - = — — - — i e e et It |
2 b Ay -
| > | . 9 LAy Acoith (
{ I I*_"f”j—'.l f‘_‘.‘rf' _ . - Il ——————
| 4 - e e S — ! — - .
lirna Clook 10) AM/PRA LBt 77, Hour
p— — m—— O — —_— I—— i i — ——— e —— S—
| i1 Minute Second 1
of | | ol ———————— - _— - - — i
. . A OO
. 12 Cutren! oparating Sacond |
o 4 e e e —————— IE—————— S — ————
! | fl:
i ' 153 hours Minutes Haour
; ; . L id . i e et et e e ————
2 J > e l 1 4 H.!"Jp,j{ b 1 UU 'lz-iﬂu[t, i {J+G£}ﬂ
A B
| | 1 ?_é__-— _-.'—__————1!'
| . - Sacond
i ; : | » L 15 Iﬁgﬁﬂtﬂﬂitﬂ fon = . e I
* i | i" counter RO N WA
| i If-‘ Hours - 100 Houes + 10,000
| T ) i
p— — — e — 1
Weaekday
ER
: - [ Ol wrrilss chock dnls p—
| v ; iy Uie clook (iate araa Maorith
AMFPM (Bit 7), Hour
7 o FI i [ ity ey BLOaINS 1he SoIUNGS iC
® P (st (s ook Bl Ao ‘[ Second
Claure 136, How DR or ihe Caontrol Program and the Clock Access the Clock Data Area
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e ————T A S

F\‘ ’ti'-t! ¢ .

[ i -I1l‘ | " " ] L 1 L& r
Ok : N you are aware ol the talowing infarmation when you make H‘ipul!w into the clock data
" f",t

- B s — ey i = k : - = .
1 Variable Permissible Parameters Variable Permissible Paramelers
l . 4 A RO 8 i T=—="~ b = .
| O1Cs 010 58 Liay 1 10 31
|
|
| nutes '1 015 5% : Month 110 12
| N e 249-N0ur m g { . Y oat D (e 99
O\
in 1ne 12-hour mods \
| tor AM: 110N 1
y .I*{ll-llr.i-ll_ .‘._...\1:
| f 14 . LIOUK TG0 }
1o P RY 10 8 h
i:': t L '-'ik‘n-h_ r“'h]:t' |
0 to 9884894 whaen |
| : |
| gnlenng the Operating |
L DOUTS 'ﬁ
"h‘l 'h 10k I } lk‘ |
| |
| 1 =Sunday -:
' 0 = Monaay
I = T yasaay
|
|
!

[
AV

= 't
i HYO The | I\'Ii k w,i‘ll,] mrea must be n Hl “, l.';‘ll'it‘

e clock rans enther in the: 12-hour mode or the 24-hour mode L'iﬂ],u-ﬂ'ldll“e] on how you set bit 1
i 1 = . . g .
| !l” . 11"'..' 5 k\'l"li :““l‘ b L% !lh_li*] 1 * .I'l ‘t_\' |'Lll!i‘i‘ H.I-‘1 I[‘ikﬁll“\‘ll*“‘

e AMPM flag (0 AM, 1 MY s significant only Tor tha 12-hout mode of the hardware

| Ilh L. i,‘II j"‘tr\1 }~h1 11‘“11 [ I'illl‘?-l'l.‘ll',L‘. l!* I‘” t*. ‘IL'Il t“]ti :‘L-]

Jan o words @

In the 12-houl maode. VO have 10 sel the hours and “1.!.* A =1 N ”1.“] e samae de {O!1 lhu clook
TaTh ||t.n|1li11 tiunchoans

In the 24-hour maode, f you s&t an AMPM flag whan you enter the values for the clock and

}n.‘1||'|”'|“'hj i,l]lh-_ III[I| 1'-Hr "I\"".H.'“il '-i_'i_". I|1,.. 1'__:‘”' -””, arrol l'”‘

L CIOCK Sathings you antar mus! be within the range dofined n Table 13.4.

Table 13.4. Range Definitions for CIOCR_ _Data_

Thursday
&= Fnday
7 = Saturday

i, e —

4 = Wedhesda)
n

S5-90U/S5-95U Integral Real-Time Clock

If your inputs differ from the ones described, the operating system outputs error messages that are
displayed in the status word, The operating system resets error messages displayed in the status
word the next time you set the clock, promp! time, or the operating hours counter, if the new
settings are within the definition range. See gection 13.5.

If you do not wish to madify one of the setting values, you can enter at its place XX (ASCIl code) in
DB1, or FF (hexadecimal code) when yau are programming in the system data.

If the clock data area is located at the end of other areas (flags, data blocks, nputs, and outputs)
and there is insufficient memory space available for the clock data area, the amount of clock data
transferred is only as much as will fit in the area available. Settings are not accepted if they lie
outside of the available range.

e |f clock data is located in the non-retentive flag area, then the following two events occur.
- All the settings are lost after Power OFF and cold restart.
- The time the last switch from RUN to STOP occurred is lost.

® Remember that you can determine where the clock data area is located. The word numbers
listed in Table 13.3 are relative.

- If your clock data area is located in a data block and does not begin with DW0 but DWX,
then you must add the value X to the word number shown in Table 13-3.

Example: Your clock data area begins with DW124. The data for the me and date 1s then
| stored in DW124 to DW127.

- If you locate your clock data area o the flag area beginning with flag word 0, then you must
multlply the appropriate word number listed in Table 13-3 by a factor of 2 to obtain the

appropriate word addres
L o S - ' . beginning with 1129
| . You locate your clock data area in the flag operand area beginning Witn TS
EﬂﬂmP‘Q word O Dﬁiﬁﬂ! the operating hours counter is then stored beginning with the
. vour clack data area does not begin at flag word O, you also have o add the
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135 g
tructure of the Status Word and How to Scan it

[ 15

Tables 13.5 through 13.8 provide you

Can scan the statys the respective flags.

> WOrg to e l=Telsl,
i ' . --1 Y | L
Sriain f|rIT" I vy =rral

status wora to

with infermation about the significance of the signal states of
n the entered settings. You can deliberately change
',I.I;'LJ ‘el .!,I. .-Tl.'l'.'
govern the clack '

18 :#[4-.*

Yo s i : b= i " = . i s [ LISE
5“-!'.Hr-.1h-1r'! Hag bits 14 transfer or read operations. You can u

Clock Flags

rom i b | i'rj ta the S TAo ! Denavion when the _[:-Iu'lt_ifr:!IH”“]r'-l[-'fF' fﬂ”“””ff?r 15 1,~W||'f_"'|"“-f
- 2 ETmode or during F Table 13-5. Significance of Bits 0, 1, and 2 of the Status Word
* .'E:--rr,.:. S W AR e ¢ |
of the JT_'r word can be located in ‘Ne Hlag area or in a data block. You must define the location Bit Number Signal State Meaning
e Status word in DB or dirertlo . e o T S o T
OF directly in el Gdala 9 ana 10, See sechon 13.6. 0 1 Error in setting entry
e 111 ton ! y ¥ i(h I 4 C 1
b 1 ..I-_;.. f ..1.1 ‘.un.. clock runs independently of the <ef opetating mode. Access to the clock 0 NO error in setting entry
A —=PENds on the set operating mad, ind the signal states of bits 4 and 5 in the status 1 1 12-hiour clock mode
| N S&Y or reecs \ , . :
in s r reset these | : r 'R" operations in the control program B 0 24-hour clock mode
If 3 T N ODBralar rame! | Transfer settings
b g —r=rellh panel; such as the OP 398, to monitor the program, it is an advantage to 2
r- ~ pibgrammable controlle ipdate iock time (the current date) even in the STOP t U Do not transfer settings
® The operating svstem receie o .. "
l'r -’l_ gl o =T TOSEIs dne Ctransfer settings™ bits (bits 2, 10, and 14 in the status word) “] Operating System Flags
IRIN =] I | I'i--_,"l'l-_] [ _I|_F_":I,.Ii__ |
|
1gS have ‘bean trancferrad i ) Table 13-6. Significance of Bits 4 and 5 of the Status Word
| . | | i eratina | BIt Number | Signal | .
In nave not use (hey were outside of the permissible 1] .OPEl'HﬁﬂQS SEEEEEgssaaas Meaning
'H St : _ . b Status State
| Fresponding id 12 1n the status word) is set. Mode | WOfd | '
= Tale tem does n . fer settings” bits (bits 2. 10, and 14in the status STOP 4 1 The clock updates only words 0 to 3 (current tirn_e date) in
e followina conditi the clock data area. You can set the clock by using the
FORCE VAR programmer function.
N data for the rrect or not available. |
r P iy 0 The clock does not update the clock data area. Words 0
WK tdld areais | ' o i to 3 cantain the time at which the last switch from RUN to
he clock is defective (hardware arcor) | 2TOP oceurred.
.
(ol e - | | 5 1 Words 18 to 21 cantain the time at which the last RUN to
e TUUNYPes of DIis in Ihe status word | STOP switch occurred or the time at which the last
Clock flag: o Power OFF occurred if bit 4 is also set.
® fl e
| _4_4.---."-_=;:r'r~'_] ;'~.T+j_4r'r1 ”.Eji__j y F .' 1
-}-l' =
Op .r_.;’[m._'_} nours counter Haas J:? 0 Wﬂfds 18 to 21 are not used.
1 - —
Prompt time flags g RUN 4 170 The clock continually updates the clock data area
8 , (Words 0 ta 17).
: ; s I~ ' . .
' 5 1 - Words 18 to 21 contain the time at which the last switch
| from RUN to STOP occurred or the time at which the last
Power OFF occurred.
1
| O L‘Nﬂtﬁs 18 to 21 are not used.
| 3-12
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Integral Real-Time Clock S§5.900/55:95U
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————— et ———
e ————

Assignment;
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Monday, 12.02.91: 10:30:00

'he status word is assigned to flag word FW12. Clock data is stored in DB76 beginning with LWO.

e two ways to transter clock settings are as follows

. Usga the FORCE VAR programmaer function when the programmabie controllar is in the RUN

Maoacie

Use the FORCE VAR programmer funclion whan the pragrammable controller is in the STOP
mocle and status word bit 4 1

[he tollowing example uses the first method. Proceed as follows.

vy Set the programmable controllar to Fowear QOF}

»  Set the operating mode switch to 5T0F

b Sat the programmabla antrollar 1o Power ON

s Portorm an ovarall reset on the programimable controller, Sen saction 4.1.3.
p  Use the following program o prograim tha programmable controllar.

»  Sel the operating mode switch to HUN
The integral real-time clock 1s running.

Pragram Structure:

- Ihe system data s defined during the change from
{1 B21 }— 'P[E B1 STOP to RUN.,
: R Ihe system data is defined when the programmable
\ OBa2 ]_ "*[&381 controllar 15 switched on.

1FB‘ - DB 75 56l the now date and time. |

S5:00U55.95L1 - - integral Real-Time Clock
The Block Entry Sequence and a Programming Example:
The tollowing procadura is suggastad!
1. Pragram FB1 - Pefining systam data for the integral real-me clock
- N <. Program OB21 Calling up FB1 during a change from STOP to HUN
1 | 3, Program OB22 - Calling up FB1 whan the programmable controller (s qwitched on
i 4. Gonerate DB76 - Stonng clock data
o | 5. Transler new data to the clock using the FORCE VAR programmer function (programmable
o | controller in the HUN mode)
i |
: " The respaective programming examples are shown in Tables 13.10 to 13.13.
| -
Table 13-10. FB1 Program
Q g 0 ’D STL _ Meaning - Explanation
ko1
NAME - CLOEK
e ASCI Code for the "D" character Clock data is
L KN AAAR lacated in
. T DB75
e Block number " 78, baginninig
I RS 8 - Stornng in system data word 8 with DWO
| DWOis the start address for clock data
L KH 00 4.0 ,f'.'j" e _
—| ASCl Cade for the "M" Ghafa_c'tﬁﬂr. P
B  Storing in system data word 9 I
4 | Ly | located in
~|  Flag word Number "12p FW12
| ASCI Code is irelevant
=lomE T U
R 10 | Storing In system data word 10
| ey |l I .
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al-Time Clock

Table 13-11. 0OB21 Program

S55-90U/55-95U

STL
205 Explanation
OB -
iv FB 1 : n ST
" AME he function block is called up once dunng a gwitch from STOP to
NAME CLOCK RUN
B |
Table 13-12. OB22 Program
STL Explanation
0B 22 -
|' U F8 The function block is called up once when the programmable
NAME CLOC) controller 1s switched on.
Table 13-13. DB75 Program
STL Explanation
1'|"'.- ‘E'
):  KH = 0000 Define the number of data words, (Data words 0 to 7 are used in
KH = 0000: the example.) Define the numerical representation. Hex is used in
KH 0000 the -fﬂ:c.arT!pi‘-.*'-_,.
3 KH = 0000 :
l KH = D000;
KH ULy ;
A KH = 000D
] KH = 0000

S5-900155.-950)

Integral Real-Time Clock

Reading and Setting the Time and Date

After you enter the program, you can test it as lollows.

b

b

Switch the programmable controller to the RUN mode.

Use the FORCE VAR programmer function to enter the following

1. Data block number

2. Data words DWO to DW7
3. Clock data
4

Status word

Table 13-14. FORCE VAR Function

Operand Signal States Explanation

DB 75

DW O KH = 0003 Tuesday

oW 1 KH = 0110 October 1

oW 2 KH = 9112 1991, 12 o'clock

oW 3 KM = 0000 (réading current clock data)

oW 4 KH = 00p2 Maonday

OW § KH = D212 December 2

DW 6 KH = 9110 1991, 10.30 o'clock

Dw 7 KH = 3000 (writing new setlings)

FW 12 KM = 00000000 00000100 If you set bit 2 in the status word 1o
"1™ the new seftings are transterrad
to the clock.

» Begin status processing by pressing the ENTER key twice. Bit 2 in the status word is reset. The
clock runs with the new settings.
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ttm s direcily into the data block. In that case, slore the
1o BW? of data block DB75.
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