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AUTOMATIC TEMPERATURE CONTROL SYSTEM FOR CERAMIC FURNACE
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AUTOMATIC TEMPERATURE CONTROL SYSTEM FOR CERAMIC FURNACE
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Abstract

This thesis is studied about designing .and developing of automatic
temperature control system for ceramic furnace which use LPG in ceramic-burning process.
The process is controlled by PLC (programable logic controller) . This control system is
developed from the original one ; manual system ; to save energy and make process has more
efficiency and work precisely. PLC receive signal from thermocouple type R (Platinum-13%
Rhodium) and use solenoid valve size 1/2” and size 1" £& receive control signal from PLC.
As a result , LPG which go to burner head will be controlled by solenoid valves. Not only
solenoid valves but also motors that use for driving butterfly valves of damper is controlled by
PLC.

To design and develope this temperature control system , we must find math
model and simulate it . We will get some primary data which simplify control system’s form.
Ultimately , you will get the process which has more precise and high efficiency.

This experiment shows that the control system which is designed gives a good

result. The temperature can be controlled and has a little error about +3 °C.
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swtlam%ua%y,aénmz‘uaamumwswﬁﬂﬁﬁaﬁv
MAaININGn AIHAAADBatch 1600 kg/Batch
msHAAReaTa I 66.67 kg/hour
naIMNY UIUMSHTR 120 Batch/year
#1 Tuansia 2880 hour/year
WAy YHA LPG
UTuuaoBatch 312 kg/batch
YSinadeda Tu 13.375 G
guUnQl 30 *
Fadunsiomas 16 %
AWAIIUIUNE 195 kg/ton
uﬁﬂl‘fhlﬁﬂ YA Abasive Material
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AuVuNgUaY PLC

o 4
PLC #3® Programmable Logic Controller ﬁluﬂaummeimmzmq
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Tasegsalaavialilaes PLC

druilszneuiiddaues PLC utieendiu 4 dau e
1. mieszudana (CPU. UNIT)
2. MsANN (MEMORY UNIT)
3. 2wy - (e1yn (INPUT - OUTPUT UNIT)

4. gUnsalMedan (PERIPHERAL DEVICES)
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nu8AINRY _(MEMORY UNIT)
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MURHIBUNN-AR1IWN  (INPUT-QUTPUT UNIT)
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wuIgduwn (INPUT UNIT)

$ Y] L4 4 Y . o

wieBuynimihny waunnglnsainouen  Adlueing  uazdn

as29%uan q udwassiiavesdyanavudidinanidnaiiy ac . e Tiludoyann

fmyzay  wedudn 1 Runwunssuananans muu‘lumsmaﬂhﬂszmmm

4 v

sunmiudly xdeudonifinvuizay uazgadesnulszanveansidnudie Tiguiiu
r-% =1 4” 9/
pwvzinaaNuEswIu 14

aa :id 9/ = d'u Y

UnAdunnaszapalimhndadl

s as

1. iwRsuulasseduvesdyanondh Willussdudynrafimnzaudussuy
Y93 PLC

2. MysadygusznINnigtuyniunilslszuiana szfndedudiy
f’nuﬂaIﬂUmﬁuqﬂﬂm‘fﬂsxmnwTﬁ’\'ﬂﬂu%ma{*flg\iﬁyt.ﬁmwnﬁﬂumunm (SOLATE) W
Mihideonvinfuietiostu ildmisosznanaldiunnudomne ontedunmia
MIAAI0T

3. hifinsduveamiiduda (CONTACT CHATTERING)

WaEaWiwy (OUTPUT UNIT)

1 o ° Y Ao 1 a0 ¥ A o 1
wisemynihmihnsumaaaenldnnmsdszurana  tietheanaz
= ( 7 a o - P M
manit lnvgueglnsainiouen Sid TaGuesd vasalWuaasanni: Judu wenen
vudaimii ISOLATE dygnavesmivlszuana senninginsalioniyn Tasund
9/ t s a Y] 9 < o
ud  wumemEnianuensalumsty ivaadisnszuadssna 1 89 2 weuns
[] ¥

lunsainlnaadeamsnszuaunnaniiflfiedonh dodhiugunsaldy  nieveednii

= 1 =] 4 a =~ 4 [4 9/
MUY YU Sl loanaienimad LHazABULNAINDT lﬂﬂﬂu

eiynves PLC seflegdoiunaronuy  Al¥desRivisaundonldould



28

¢ dq Yo o e 4 a iy o a &
omynilsnuIvnssnaaduewiyndszaniezliogdiodny 2 wila de
» [1 '
08 wozlnsuen  dmsulnsuemiudiumsiadninggnionnldiuTnasfinmsdaila
" & o 4 a o

agiieye 1paAnInn Welinsaaaoes fh

wwinldiulinszuanse  wiynmlsuaniiled 2 wiia &y fe

a o L4 o d o s a a .4 8/ ot LI 1w

YUASIEY uaznaudames dmivvlanswdaned ouilnsdaleeguosg wutu

° a { ad o [} a
aasavumah Uiy Inaafubuases8idnnsednd 1w  oniwnnsudamesiuylemy
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gjlnimmsqg (PERIPHERAL DEVICE)

] Yy ¥
gunsalnlflunisdesndy pLC Tegdrutunaowilanawszion il

iedenuazadn lumsianlsunsy sinldms@ouTdsunsuafeauysoidronm

Sudu
ﬂs:mmmwm’hﬁvmqﬂnm‘fdas’mﬁ]uﬁ'ﬂmmﬁy
gilnsalaosu wmhfims ¥nufersyTlsunsy
fou | udly | Tuoalwai | fand anmz
1. PROGRAMMING CONSOLE | =* % *
2. EPROM WRITER *
3. PRINTER *
4. GRAPHIC PROGRAMMING | * * %
5. CRT MONITOR * * *
6. AUDIO CASSETTE *
7. LADDER SOFTWARE * * * % %
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URANNITYINUURY PLC

b o e = % @ @ owmomomemomoe o

I/0 bus

4
Digital Analog Function
modules modules modules
- Input - Input
- Output - Output

e R R R I NN T

/O modules

31U 4.3 uaasmvszneuveaniema q lu PLC

-
! Program Timers Counters Flags Process /O Interrupt System
!
. memory images process /O data
' images* images
! RAM
]
A
1
. F == mmme = eemm ol
' - \ t
' ROM /-4 Merory
‘.V
: (operating system) ’ subrmodule
Processor

1 '
' ALU - b A Serial port
1 1
i i r

]
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CPU
RAM
= Aot o L dy
CPU i RAM Hidnyuzade i
e munsonfdutoyalumizsanuiildedls

1 y []
o Jayalumizeniuduemeliide hide lW@snnuunnes

PROGRAM MEMORY

Tsunsuaruquazgaussy Bludwfianau el ram

PROCESS 1/0 IMAGES (PIQ, Pl interrupt PIQ , interrupt PII )

® AU VRITYYIUYDY input module vzgRIALIUAIUNYEL I ves RAM T

PRIATR process input image (PII)

«

. N L.
o doyann cPU 1Uil outpur module vxgnifiutuduiivnslives RaM Tugyl

YBY process output image (PIQ)

° ‘i’l’ﬂgﬁﬁ‘lﬁ‘mﬂﬁ?ﬂ\lﬂﬁd function module ﬁ%:gmﬁuiu process ifo image
(UNY

¢ The interrupt process i/o image (interrupt PII Q2 interrupt PIQ) ﬂzgﬂ‘l‘}’f’ﬁiﬂ

N interrupt-driven {I@Y time-controlled program processing

Timer / Counter / Flag
r = o & & ) Y o
CPU 32Y timer U counter MMUIUNUIIAINGTD set |, reset , E‘fﬂ}ﬁ’niﬂ‘u ,
wygaina lden Tdsunsy nawaznsiuszgainy 3 ludaufioed3ues RaM Yoyanuq

[ 4 Y 4
17U intermediate results 3RV 13 udmBuve RAM lugdues flag

ROM (§2uuUnIsVINNTY)
a wa 9 ) [ a wa
sruvlfidnisezussedie Tlsunsuvesszuudmiuntuguaisdfiang
voa lsunsud193ans input uae ouput Madanisnilsaus tazmsinmsdoya 1aq

¥ '
suumsdguans il liannsanfounlaud v 18
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System Data (78yR845TUL)
as ' =] 1 o ¢ o b1
aulsang - vesszuuszgniny Blumibsanuddiunivedlives rRaM
b4
Tuglves system data word TuSienwedss 19aulsmariilumsduiiuns Tusunsunau

Ay

ALU

ALU ﬂs:nam’ha accumulator @BIN7 ﬁi) accumulator 1 Uay 2 °d]f~1

Uszuranamdarila byte az word 1azdell  accumulator 1Y bit e l¥lumsiszuana

11J1) binary
Uszuranadoyaiiogly oy
a v MemvoYn
15unYoya > accumulator 1 Y 2 > o
g Tgap1Q
a
vn PO H38accumulator UV bit
Processor

3 14
Tusenwesnauqumnhauvesmdianuaves PLC T sisamesssi
L= o @ dd 1 a wa o w "o 8/
msGoafmdeiuny T uduvedlsunsunauge nesdfiRawddunaniu foyalu po
=] L% [ 1Y
wrgnissuranauazfutiuninlily inemal timer (8% counter WWRIRUTIUTVES

s v o o

Fyo e intemal flag wadwioznu13lu PIQ

Memory Submedule (MigiaNNANA1984)
Tlsunsuaruguannsony Blunthsanudidisedd uasTusunsuiify
1 o o dyd o a [V 1 ° b 4 A
Bumbsnruddsediiennsohndundanmisarmuswealsunsuld  ienowdla

[ > ) ¥
wIenesn  nuIsANNS I uNTeunY PLC uazoereonuelaadadviniy

. ¢
Serial Port (WRTABYNSH)
woiaoynsumunsn fifousediy
a L4
e lylnsneuiunos
*  LHINIUAY

® SINEC L1 local area network
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1/Q bus
d' Y ] é =
CPU uas O modules uanifdoudoyarumamoeynsy  Fadiga
14
anvuz deas il
9 s aa 4?’ ]
e oynaMoeuiudulyminiaiulumsniuguld
o Tlidesinssey address YBIMIIFOUAD [/O modules
) ¥
o Tlisuludesly register tipusnmMIFUgAMITItoya
e Tiosadife modules 10 modules Humsmmnizld

Toymvzgndiolaold shift register  Tuusiozmitovesdeyanoly  bus
Usznouiuldae  dmiy modules Wifesmsdoymnnni 4 bit 928 shift register

b4 »
Huvosduos Anludaliswdudeald suift register vosdoyameariu
AMANMMEYRY PLC Aldeu

T Yy
pLC  mhmnlFaowlumsaugueamgilunsedl 1819 pLc  wes

SEIMEN ju $5-100U las pLc Iuguilfidanlsznevsgdrotuvawdin fie

1. Power Supply Modules.
2. Central Processing Units. ( CPU )
3. Bus Units.

4. /O Modules.

SU U

Module  dauiithmiiituumdedio iy cpu uazgqinsaidu q 18us
sensors , actuators Hudu 1u33uummnﬁyﬁ PS 931 Power Supply Module CT'NS‘IU
aziBoa 9 TWiReIdy module dauil SesrelUil

® Input voltages iU 115 VAC W3 230 VAC
® Output voltages 11U 24 VDC/2 A
o fdtlostudynusunumaindh

ot

t 4
mMaaudelfuves Power Supply vivladsil
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¥
Y & A

t a 4 v L4 [y S a 1
o domglindndiida L1 , N uazdensmmiidnidusediiaegfudagoni

} 4
® o L+iuaz M 91 UTIVBe CPU

9
® @oiIns1IMIUEY CPU liaz Power Supply héaufiu

Technical specifications
Inputvoitage
- Rated value 1157230V AC
- Permiss. range 86..127V/
187...253V
Line frequency
- Rated value S0/60 Hz
SIMATIC $5-100U —Parmiss. ranga 47 .63 Hz
PS a3y {nput current at
’ i 1157220V
F VOUAGE - Rated value 08/06A
SELECior Efficiency ca. 8%
N8I3V A Power consumption ca. 60W
IS Output valtage
“xr.’j’f""f"." —_— - Ratedvalue 24v0C
AL - Permiss. range 228..252V
- Open-circut voitage yes
Qutput current
- Rated valus 2A
Permiss. ambient
temperatura of PC
~harizontal arrangament 0..60°C
~vertical arrangement 0_.40°C
Buffering of line
voltage cups
- Duration of voltage cups 20 msat187VZA
- Repatition rate 1s’
Short-circuit protection Power fimitng,
slectronic, non-latching
I Fauk LED ne
~y
3 Protection class 1
"
< Galvanicisclation yes
g Conductor cross-
sectional area
- stranded® 2x0.5 - 1.5mm?
- sofid 2x05 25 mm®
Insulation ratng YOE 0160 and VOE 0805
o o {transformec)
o o ) Rated insulation vohage
! {(+28VioLl) 28OVAC
Q@ o —7 - insulation group 2x8
n ~tested with BOVAC
L | & "‘“{J QOimensions
WxHx0inmm 45.4x135x 120
N | @
L 2 Power losses of the
PE | @& T module ve. 85W
Weight approx.  500g(1.11bs.)
| @b - * with core end sleeves
g
M @ g

s 4.4

uamgﬂ‘s'mé’nymz HazrasouAYes PS 931 Power Supply Module
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CENTRAL PROCESSING UNIT ( CPU)
dwlsgneuduiifuduilanuddguniiqa  dwihidszuawans

b4
M uazdidygunuguamshoauvesgnieidn @ luszuusuguiionua aw

d’ou 1

Tsunsuitlounuenld dszreudvdufiddy 9 aesdiudodu fie widnlszua
t
Ha (Processor Unit) UAZHUWWAIUD (Memory Unit) 1uS$UUﬂ’JUﬂUﬁ1‘I’f’ CPU 102

[ 1 4
Central Processing Unit #aiijdsndnyus uagswasiduass q deae’luil

Technical specifications

Memary canfiguration
- Internal memory RAM 2048 statements
- Memory

submodule EPROM/EEPROM ,
Execution times Normal/Test

« per binary operation  approx. /70us

s e > . - perword operation  approx. 4¥125us
_M ‘% 3 Scan menitoring ime  approx.  350ms
3 ;fi ; Fags {internal relays) 1024; 512 retentive
Los

SIEMENS SIMATIC S5-100y 122 = ¥ Timers: Number/range 32,001 .$390s
. Sl g Counters: Number/range 32; 8 retentive
] 0... 999 {up/down)
Digicatinputs
Digital outputs  together max. 253
Analog inputs
Analog cutputs  together max, 1§
QOrganisation biocks 031.21,22,34
Program blocks 0..83
Functicn blocks
- programinatie 0..63
- integrated 240,243,250, 251
Sequence blacks nane
Datablocks 2..33
4 Number of operations approx. 60
5 ' Power supply (internal}
T Input voltage
s - Nominal value ocsv
- Permiss. range 18..34V
Current consumption from
+ 204V 1A
Qutput voitags
o~ - Vi (for UCs) +9V
5 - V2 {for programmer} +52V
) Output current
- - fromV1 S1A
< - from V2 =065A
% Short-circuit protection Electronic
Protection class Classi
Galvanic isolation no
Backup battery Lithium batzery
P {3.4 V80 mah)
Catg -S - Backup time min.  1year{at25°C and
M uninterruptad backup
of CPU)
- Service life approx.  Syears (at25°C)
.52V Permigsible ambient
temperature of PC
- Horizontat arrangement 0..80°C
- Vertical arrangement 0..40°C
S0V Connector cross-sectional area
S cpu - stranded, with core end slesves  2x0.5 . 1.3mm?
- sofid 2x0.5_.25mm?
30 @ Powerlosses of the
i module typ. 114W
= Dimensions (WxHxDlinmm(in) 915x135x120
jpal . - {36x53x4.7)
ke | s Weight
M @_j 2 - CPU module aoprox. 0.85kg{1.41bs)
2 - Memory submodule  2pprox.  0.1kg{0.2fbs)

U 45 umAsglednyae nazsieazideaves CPU 102 Central Processing Unit
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BUS UNIT
y . .
dalszasuduiiihmihmidudnanslumsFoudodiulszuana (CPU)
il @IUU9d O Modules ¥9d PLC  wlWazadnlumsdsunldeu @ 1o
[ Y ] Y v o a Y1 as 4 é
Modules  tazdaralnhwaemaihdyaraaivauesn s wdugdnsalnwuendu q
-

1 4 v
AR '1ui:uumnﬂnﬁ°l'i’f Bus Unit (SIGUT Screw-type Terminals) %ﬂﬁgﬂf‘ld

¥
ANYMY AT IvAZIDUAAN 9 Al

Technical specifications

Type ol connection SIGUT
Number of plug-in-units 2
Nurmber of bus modules per
programmable controller max. 16
Conneclionbetwveen two bus
modules integral connector
Number of terminals 10 persiot
lnsulation rating VOE 1060
Ratedinsuladonvoltage
(+9Vtod) AC 12V
-insulationgroup 1x8
-tested with ACS00V
Conductorcross
sectional area .
- stranded*} 2x0.5... L.Smm?
- sofid . 20.5...2.5mm?
Currentconsumption
§ - from + 3V(CPU . 1mA
Y YRt i ¥?,
.' s SN R Dimensions
- { WxHxD (inmm) N.5x162x39
“ @€ ; X Weight approx.  300g(10.602)
~ 1
. q *) with core and sleeves
M

GWA 3929/11

9V
[GNO T j}
Oata
)) = InF

j i

.l}{UJ I

31 4.8 uanagliednyme uazsigaziduaves Bus Unit (SIGUT Screw-type Terminals)
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/Q_MODULES

dy P t:i ° 3 d‘ d' [ o ' 4
Modules fiffuduiivhmifideudedyanumugusenheglnsainig
' wenminnlfauswiy PLC wu aInd , Tedussdndr  Wudu  Audiudseurana
(CPU)
Ju ° S/ e;u 1 :;u 4 ] a o Y]
' wsannifaimhniuaanzuazaniunnglasainouen 1w Jygnuinmes Tudila
¥
udu uszuuaunuilld 10 Module nansuuudaody 1dun
s 1. Digital Input Module 8 x24 V DC
2. Analog Input Module 4 x+4 to 20 mA
3. Digital Output Module 8 x 24 VDC/ 0.5 A

2 A 1w = , o o
WQ?JETJS‘NaﬂHm’J I AREGM RN 9 AU

£
Technical specifications
Address dengnation
! {forET 100U o) 80t
E 7, '-_<‘-*"" Number otnputs 3
;"—.};}&} Gabweicisclation No
' § «in groups of 3
ﬁ - Ingutvoltage L+
l i N « Nominsl velue OC v
i F -*0° signal 0.5V
i '°° ‘\7 ! 41" signal B3y
Inoutcurrentat *1°
- 1 rei~df kit yo. TmA(ac2e¥) |
k Q% Inherent duley v
M +Irom 0" 10 *1° o 23ms’
Sei~ i -from °1°t0 “0° typ. 4.5ms°
| T % Lengwnoif cable
1@t < - Unshiglded max. 100m(340f)
P ' Insulation rating VOE0150
Setd - Ratedinsulatonvottage*®
ek (+sviad) . Acny
‘.“:I -insulaton group 128
: -.I
Te= ) l FautLEO {rec) nosuplyL+/M
B P«m's‘bkam;e’cnt
e ) Y temoeratwreof
< é l" n «Horizontal arrangement 0..60C
OIGHTAL oy ; L ~Vertical arrangemant 0..40C
e Vo > Connectionof 2-wire
ey 2 GEROprodimity switches passble
ale T 2 -quescent current St5ma
; e 5 | Cuntconsumpton
s from +9V(CPU) typ. 34ma
2 Powericasasol the
3 module typ. LW
3 — v \ Weight approx.  1M0g(620z)
o = r&. *Tunes vary with the voltage
3 Vb ** Relevant only for isolated aesembly in the £7 100U
¥
- B
-
i |
IO
2 3 (] 8 M
!:-lk!ﬂ I
-
X XDX3IX2ZXSXk XT X6

3 4.7 uamagUnednyoe esTieaziduaves Digital Input Module 8 x 24 V DC
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Technical Specifications
Mnemanic

ingutranges
{nominal values)

Numberofinputs

Galvanicisolation

nputresistance

Connection method
of seasors

Digital reoresentation
ofinput signal

Measuradvalue
representation

Measuring principle
Conversion principle

Ieitegrationtime
{adjustabte for optimum
noise suppression)

Encoding time
perinput
- for 2048 units

- for 4095 units

Permissible voltage

difference

- betweeninputs

- besweeninputs and
central ground point

Max. permissible input
voltuge (destruction limit)

Faultindication for
- range exceeded

- sansor wire braakage

- generalindication of wire
breakage

Noise suppeession

forf = nx{S0/60Hz = 1 %);

a=12,. -

- common-mode rejection
(Vpp = 1V}

- saries-mode rejection
{peak value of naise
< nominai value of
inoutrange)

max.

max,

mia,

min.

4A1

+ 20mA

1,20rd
{selectable}

yes {inputs to grounding
point; notbetween
inputs)

=250

two-wire

sonnection

11 bits +sign
{2048 units
=nominal value}

two's compiement
(left-justified)

integrating
valtage-time conversion
{duat siape}

20ms at S04z
16.6m3 at 60Hz

60ms at 30Hz
S0msat 60Hz
80ms atS0Hz
665.6ms at 60Hz

=V
75VOC/B0VAC
80mA

yes {more than 4095

units}
no

no

85d8,

40¢8

Basic error limits

Qperational error limits
{0to60° C

Single errers

- linearity

- tolerancs

- polanity reversal error
Temoerature error

- finatvalue

- zero point
Lengthofcable

- shielded

Supply voltage L+
Connection of com-
pensating box
tnsulation rating
Rated insulation voltage
[+3Vt0 i)

~insutation group

- tested with

Rated insulation voltage
{inputsto+ SV)

- insuladon group

- tested with
Currentconsumption
- frem+ 9V{CPU}
Power losses ofthe
module

Weight

max,

typ.

typ.

- a7

2045%

£005%
=005%
=005%

= 0.01 %K
*0.002 %X

200 m €30 ft.)
none

notgossible
VDE 0160

BOVAC ~
1x8
SCOVAC

60VAC
1x8
SOGVAC

70mA

oTW
230 g{8oz)

38

3 4.8 wameplednyae tarnuaziduaves Analog Input Module 4x+4 to 20 mA (@9)
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Technical spaecifications
Address designation
(for ET 100U only) 80Q
Qutputs 8
Galvanicisolation No
- ingroups of 8
Loadvoltagel +
- Nomina value DC24v
= Permissiole range 20..30V
(including ripple}
~Valueatt<0Ss 35v
Qutput current for .
“1° signal
~ Nominal vaiue 0.5Aat60°C/
1Aatl0°C
- Permissicle range SmA 1A
- Lamp load max. S5W
Residual current at
“0" signal max. 1L0mA
Outputvoltage
- “1" signal max. L+-12V
~ "0~ signai max. 4.8V{atload5mA)
Short-circuit orotection None
Voltageinduced on circuit
B é interruption(internal) limitedto - 1,5V
. <" Switching frequency
b .k ~ Resistive load max, 100Hz
D'E;TSL Dg}:'ll' ;):JT A - Inductive load max. 2Hz
8ESS 441-2MaAT S Total permissible current
:‘nunu S ol outputs 4A
v lf < X AR =
32 Driving of digitalinput possible
o Parailefing of
2outputs possible
{Y v = Maximum current 0.8A
- g:g Permissible ambient temperarure
[a
of PC
~ Horizantal arrangement 0..50°C
= Vertical arrangement 0..40°C
Lengthol cable
- ~ Unshielded max. -100m(330f)
: Insulation rating VDEO0160
Raledinsulation voltage
(+9Vto ) AC 2V
. -~ insulation group 1x8
l Current consumption
9 - from + 8V (CPU} typ. M¥mA
of ~ from L+ (without load) typ. 15mA
Powerlossesol
i the module typ. 35W
[#] Weight apprax. 220g(7.70z.)
* Relevant only for isolated assembly in the ET 100U
X6

3 4.9 uanegliednuar uazngazidunves Digital Output Module 8 x 24 VDC/0.5 A
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Type R Thermocouple Table
Platinum - 13% Rhodium/Plafinum, Electromotive force as a function of temperature

41

£/uv

190/°C 0 1 2 3 4 b 6 i 8 9 190/

0 0 5 11 16 21 i 3 38 43 49 0
10 54 60 65 7l 11 82 88 94 100 105 10
20 i 17 123 129 i35 141 147 153 159 185 20
30 171 177 183 189 i9§ 201 207 214 220 226 30
10 232 239 245 251 258 264 271 a1 284 290 40
50 296 303 310 316 323 39 336 343 349 356 50
60 363 369 376 383 390 397 403 410 417 4 80
0 431 436 445 452 159 466 473 480 487 494 10
80 501 508 C 516 523 530 537 544 552 559 566 80
90 573 581 588 595 603 410 618 625 632 640 90
100 647 655 662 610 817 685 593 700 708 715 100
| 13 731 138 746 754 161 789 1 785 192 110
120 800 808 818 84 332 83¢ 847 855 863 871 120
130 379 887 895 903 M 919 9 935 943 951 130
140 959 957 §76 384 992 1000 1008 1014 1025 1033 140
150 1041 1049 1058 1066 1074 1082 1091 1099 1167 1114 150
160 1124 1132 Rith 1149 1148 1166 1175 1183 1191 1200 160
170 1208 1217 1225 1234 1242 1251 1260 1268 1217 1285 170
180 1294 1303 1311 1320 1329 1337 1346 1355 1363 1372 180
190 1381 1389 1398 1407 1415 1425 1433 1442 1451 1460 190
200 1469 1477 1486 1495 1504 1513 1522 1531 1540 1549 200
20 1558 1567 1575 1584 1593 1602 1611 1620 1629 1639 210
20 1848 1657 1686 1675 1684 1693 1702 1711 1720 1729 220
230 1739 1748 1787 1764 1775 1784 1794 1803 1812 1821 30
240 1831 1840 1849 1858 1868 1877 1836 1895 1905 1914 240
250 1923 1933 1942 1951 1961 1970 1980 1989 1998 2008 250
260 217 0 2038 2046 2055 2084 2074 2083 2093 2102 20
20 211 212 2131 2140 2150 2159 2149 U719 2188 2198 270
280 2207 217 2% 2236 2248 2255 2265 275 2284 2294 280
290 2304 2313 2323 2333 2342 2352 2362 171 2381 2391 290
300 2401 2410 2420 2430 2440 2449 2459 2449 479 2488 300
310 2498 2508 2518 2528 2538 2547 2557 2567 577 2587 310
30 2597 2607 2617 2526 2638 2646 2854 2686 2676 2686 320
330 2696 2706 . Uls 0% . 03 2746 275 2784 276 2786 330
340 7% 2806 2814 2826 - . 2836 2846 2856 2866 2874 2886 340
350 2896 2908 2916 2926 2931 2947 2957 2967 2917 2987 350
360 2597 3007 3018 3028 3038 3048 3058 3068 3079 3089 360
370 3099 3109 N9 3130 3140 3150 3160 3171 318l 3N 370
380 3201 3212 n 3232 . 3242 3253 3263 3273 3284 3294 380
390 3304 3315 3325 3335 3348 3356 3366 3377 3387 3397 390
400 3408 3418 3428 3439 3449 3460 3470 3480 491 3501 400
410 3512 I’ 3533 3543 3553 3564 3574 3585 3595 3606 410
420 3416 ¥ 3637 3648 3658 3669 3679 3650 3700 il 420
430 I I 3142 3753 3764 3774 3785 3795 3806 3816 430
140 387 3338 3848 3859 2869 3880 389 3901 3912 92 440
450 3933 3944 3954 3965 3976 3986 3997 4008 4013 4029 450
460 4040 4050 4061 4072 4083 4093 4104 41is 4125 4136 460
470 4147 {4158 4168 4179 4190 4201 4211 420 4233 4244 470
480 4255 4265 4274 4287 4298 4309 4319 4339 1341 4352 480
450 1383 4373 4384 4395 1406 417 {428 4439 4449 4480 © 490
500 471 1482 4493 4504 {518 4526 4537 4548 4554 4569 500
510 4580 4591 4602 4613 4624 4635 1848 4857 4668 4679 510
520 1650 401 412 4723 LIEL 474 4756 4787 4778 4789 520
530 4800 4811 4822 4833 4844 4855 4866 1877 4868 4899 530
540 4910 4922 4933 4944 {955 4966 4977 4988 4999 5010 540
350 5021 5033 044 5055 5066 5077 5068 5099 SiH 5122 530
540 3133 S1d4 5155 5146 5178 5189 5200 sl 5222 5234 540
510 5245 5258 5287 5279 5290 5301 5312 5323 3335 5346 57t
580 §357 5349 5380 5391 5402 5414 5425 5434 5448 3459 580
590 5470 3481 5493 5504 5315 5527 5538 §549 5541 $572 590
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Type R Thermocouple Table
Platinum - 13% Rhodium,/Plotinum, Electromotive force as o function of temperature

42

E/py

190/°C g | 2 3 4 5 6 7 3 9 190/°C
600 5583 5595 5606 5618 5629 5640 5652 5663 5674 436 600
810 5697 5709 5720 5731 5743 5754 5764 ST 5789 5800 610
620 5812 5823 5834 5846 5857 5869 5880 5852 5903 5915 §20
830 5926 5938 5949 5961 5972 5984 5995 6007 5018 6030 4630
640 6041 6053 4065 6075 4088 6099 ST 5122 6134 8144 640
650 5157 8169 4180 6192 6204 6215 6217 6238 6250 6262 650
660 62713 6285 6297 4308 6320 6332 5343 6355 6387 ¢378 660
670 6390 8402 6413 6425 8437 6448 6460 6472 4484 4495 670
630 4507 6519 5531 6342 6554 6566 8578 6589 6601 6613 680
890 6425 4636 4648 6640 4672 4684 6695 4107 6718 731 690
100 6743 6755 6766 6778 6790 6802 4814 6826 6838 - 6349 700
710 6861 6873 6685 6897 6909 6921 6933 6745 4956 06968 710
120 6980 6992 7004 1018 1028 7040 71952 7064 71976 7088 120
730 7100 e 1y 1136 1148 7160 177 1184 7196 1208 730
140 1720 1232 1244 125 1268 1280 1292 7304 1314 1328 740
150 7340 7352 1364 1374 1389 7401 1413 7425 7437 7449 750
760 1481 1473 1485 7498 7510 1522 1834 7544 1558 7570 760
170 7583 1595 1607 1619 1631 1644 1656 7863 7630 1692 170
780 1705 mi 179 1741 753 1786 s 1786 1802 7815 780
7190 1827 1839 785 7854 876 7838 7901 1913 7925 7938 790
800 71950 1962 1974 1987 1999 801 8024 8036 8048 3051 800
310 8073 8086 3098 8110 313 8135 8147 3160 8172 3185 810
820 8197 8209 8222 8234 37 8259 8212 8284 8294 8309 820
830 8321 8334 8346 8359 3371 8384 34396 8409 8421 8434 830
840 8446 8459 8471 8484 8496 8509 8521 8534 3548 8559 840
850 8571 8584 85971 3609 8622 5534 8647 3559 8671 8485 850
860 8697 8710 12 8735 8748 3740 8173 §785 8728 8811 860
870 8823 8836 8849 8861 8874 8387 8899 8912 8975 3937 870
880 8950 8943 8975 3988 9001 9014 9026 9039 9052 9045 880
890 9077 9090 9103 115 9128 9141 9154 167 3179 9192 890
900 9205 9218 9230 9243 9256 9269 9282 7194 9307 9320 500
910 9333 9346 9359 9371 7384 9397 9410 9423 9435 7449 910
920 9461 9474 9487 9500 9513 9526 9539 9552 9565 9578 920
930 9590 9603 2616 9629 9642 9655 9668 2681 7634 9707 930
940 9720 9133 746 4159 31 3785 7798 81 9824 7837 %40
950 9850 9843 9876 9889 7902 9915 9928 941 2954 $967 750
960 9980 9993 10006 10019 10032 10046 10059 10077 10085 10098 960
970 10111 10124 10137 10150 10143 10177 10190 10203 0216 . 10229 970
980 10242 10258 10743 10282 10295 10308 10321 10334 10347 10361 980
990 10374 10387 10400 10413 10527 10440 10453 10460 10479 10493 990
1000 10506 10519 10532 10548 10559 10572 10585 10599 10412 10628 1000
1010 10638 10652 10445 10678 10692 10705 10718 10731 10745 10753 i0i0
1020 10771 10785 10798 10811 10825 10838 10851 10865 10378 10891 1020
1030 10905 10918 10932 10945 10958 10972 10985 10998 lig12 11025 1030
1040 11039 11052 11065 11079 11092 11106 119 11132 11146 11159 1040
1050 11173 11188 11200 H213 Ha 11240 17253 11267 11280 11294 1050
1060 11307 11321 11334 11348 11361 11375 11388 11407 11415 11429 1060
1070 11442 11456 11449 11483 11496 11510 11524 1537 11551 11564 1070
1080 11578 1591 11605 11618 11632 114646 11459 1673 11686 1700 1080
1090 11714 i 11741 11754 11768 11782 1795 11509 11822 11838 1690
1100 11850 11863 11877 11891 11904 11918 1931 11945 11959 i1sn 1100
110 11986 12000 12013 12027 12041 12054 12068 12082 12096 12109 [RR11]
1120 12123 12137 12150 12164 12178 12191 12205 12219 12233 12246 i120
1130 12260 12214 12288 12301 12315 12329 12342 12355 12370 12384 1130
1140 12397 2411 12425 12439 12453 12466 12480 12494 12508 12521 1140
1150 12535 12549 12563 12517 12590 12604 12618 12632 12644 12659 1150
1160 12673 12687 12701 12715 12779 12742 12756 12170 12784 12798 1150
1170 12812 12825 12839 12853 12867 12881 12895 12509 12922 12934 170
1180 12950 12964 12978 12992 13006 13019 13033 13047 13061 13075 1180
1190 13089 13103 13147 13131 13145 13153 13172 13183 13209 13714 1190




Type R Thermocouple Table

Platinum - 13% Rhodium/Platinum, Electromotive force as a function of temperature

43

, E/pv
190/ 0 ] 2 3 [ 5 ; ] 8 9 90/
1200 13228 13242 13256 13270 13284 13298 13311 13325 13339 13353 1200
1210 13367 13381 13395 13409 13423 13437 13451 1345 13479 134993 1210
1220 13507 13521 13535 13549 13563 13577 13590 13604 13618 13632 1220
1230 13646 13660 13674 13688 13102 13716 13730 13744 13758 13772 1230
1240 13786 13800 13814 13828 13842 13856 13870 13684 13898 13912 1240
1250 13926 13940 13954 13968 13982 13994 14010 14024 14038 14052 1250
1260 14066 4081 14095 14109 14123 14137 14151 14165 14179 14193 1260
1270 14207 14221 14235 14249 14243 14277 14291 14305 14319 14333 1270
1280 14347 14361 14375 14390 14404 14418 14432 14444 14460 14474 1280
1290 13488 14502 14518 14530 14544 14558 14572 14586 14401 14615 1290
1300 144629 14643 14657 14671 14685 14699 14713 14727 14741 14755 1300
1310 14770 14784 14798 14812 14826 14840 14854 |4868 14882 14894 1310
1320 14911 14925 14939 14953 14967 14981 14995 15009 15023 15037 1320
1330 15052 15066 15080 15094 15108 15122 15134 15150 15164 15179 1330
1340 15193 15207 15221 15235 15249 152463 15217 15291 15306 15320 1340
1350 15334 15343 15362 15376 15390 15404 15419 15433 15447 15461 1350
1360 15475 15489 15503 15517 15531 15546 15560 15574 15588 15602 1340
1370 15616 15630 15045 15659 15673 15687 15701 15715 15729 15743 1370
1380 15758 15772 15786 15800 15814 15828 15842 15856 15871 15885 1380
1390 15899 15913 15927 15941 15955 15969 15984 15998 16012 16024 1390
1400 16040 16054 16068 16082 16097 16111 16125 15139 16153 14167 1400

31U 410 uaAsdn¥azyes Thermocouple TYPE R #l¥aiu
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Package selection
screen form

2.2  Creating a Program:
Programming with STEP 5

2.2.1 Programming

Ready to stant?

The software of the STEP 5 AG 90 packageé is in the directory
S5_AG90. The PC or PG is switched on and is displaying the system
prompt C:\'> .

Type in the characters CD S5_AGS0
Press the return key.

The PG then displays C:\ S5_AGS0 »

Type in the characters S5
Press the return key.

The SELECT PACKAGE menu appear:;: on the screen..
(" SELECT PACKAGE SIMATIC SS/KOMI 1\

LAD,CSF,STL ... . .oooioonlll Y xxC : S5PX01X.CMO

TIY 743 511 - INTERFACE {STANCARD)

You can obtain information about the package by pressing F3 (INFO),
The HELP key explains the functions of the softkey menu.
In response to the prompt continve:

Press the enter key.




SELECT PACKAGE

Select the LAD, CSF, STL package with the cursor and enter your
selection with

F1 (PACKAGE) or with the enter key.

.The PRESETS screen form now appears.

C’RESETS

SIMATIC S5/ PDSON

REPRESENT. : LAD PROGRAM FILE : ST.850
SYMBOLS  : NO SYMBOLS FILE :
hosny COMMENTS : YES
screen form ~
FOOTER ~ : NO FOQTER FILE
PRINTER FILE
CHECKSUM : NO
MOOE : OFF
PATH NAME : PATH FILE

PRESETS

The cursor flashes in the input field for the PROGRAM FILE. Type in
the following string:

C: TEST
Press the return key.

The PG {ills in the remaining characters.

Move the cursor to the lsft to the REPRESENT. field by
pressing SHIFT and TAB simultanecusly.

Using F3 (SELECT) you can select between the different types of
representation, LAD, CSF and STL.

‘ Select the LAD method of repressntation with this key.
{ Press F3 (SELECT) several times until LAD is cisplayed.




You have now selected all the presets necessary for our example. Do
not change the defaults, COMMENTS: YES and MODE: OFF for this
example.

With F7 (INFO) you can display brief information about all the terms
on the screen.

Enter the PRESETS

" Press F6 (ENTER) or
* Press the enter key.

The SELECT FUNCTION form now appears on the screen..

/SELECTFUNCTION SIMATIC S5/ PESO1 )

REPRESENT. e LAD PROGRAM FLE : CTESTOOSTASO [taaas]
SYMBOLS HO SYMBOLS FRE

Function selection

form COMMENTS 8 YES
scre'en FOOTER NO FOQTER Fite
PRINTER FILE

CHECKSUM NO
MODE T OfFF
PATH NAME 4 PATH FLE

Qwromur

SELECT FUNCTION

To input the program "opening and closing a garége door” for the first
time, select the INPUT mode with F1.

: Press F1 (INPUT).
Select function . Press F1 (BLOCK).

At the lower edge of the screen the command line appears:

Fill In the command line

The HELP key provides you with brief information about possible
inputs at the position indicated by the cursor.




(nput

Screen form
for Input
in LAD

Ladder diagram
for inputting
segment 1

Complete the command line with the following characters:

FD, since you are in the preset program file on the hard disk.

! PB1, as block identifier. You want the program for ccatrolling
i the garage door to be stered in PB1 as a ladder diagram.

» Press the enter key.

The screen then appears as follows:

/PB 1 CTEST@@ST.S50 LEN=0\
SEGMENT 1 INPUT

& : >a< )

Meaning of the symbols in the softkey menu

You can display explanations of the assignment of the function keys
F1 to F8 by pressing the HELP key.

Input the loglc operatlons for controlling the opening of
the garage door in segment 1.

Opening the garage door from inside or from outside:

PEN
boun%n Key switch Upper limit switch Motor up
112 (1.4 11.0 Q1o
austn - —— | i (e
QOPEN buton :
115
inside H }




Press F1 (NO contact).

The cursor is located in the input field of the NO contact.

if you have accidentally pressed a different function key, e.g. F2, you
can clear the incorrect segment with the break key and then press
F1 again.

Identity operands

Type in 1 1.2 for the NO contact with the alphanumeric keyboard.
Press the return key.

The cursor then jumps to the output at the end of the line.

Type in Q 1.0 for the output.

Press the return key.

Posttion the cursor to Input the NO contact | 1.4

i Position the cursor on the junction after the NO contact | 1.2
i Press F1 (NO contact).

i Type in 1 1.4 for the NO contact.

i Press the return key.

Paosttion the cursor to input the NC contact | 1.0

Position the cursor on the junction after the normany open con-
tact | 1.4.

Press F2 (NC contact)

Type in 11.0.

Press the return key.

Enter the parallel branch

Move the cursor to the left until it is positioned on the | of input |
1.2 by pressing SHIFT and TAB simultaneously (or press the
double line arrow key left) three times.

The cursor is now positioned at the start of the first branch.



Corrections

Press the cursor down key four times.

The cursor is now below the first branch.

Press F1 (NO contact).
{ Press TAB.
i Press F3 to close the branch.

The cursor is now positioned in the input field for the NO contact in
the parallel branch.

lnput | 1.5.
| Press the return key.

You have now programmed the first segment (see screen on the
following page).

Ways of correcting incorrect inputs
Wrong operand

Position the cursor on the opserand and overwrite it. You can de-
lete individual characters with the delete key or space bar.-

Wrong contact

Position the cursor on the junction before the incorrect contact,
replace the incorrect contact with the correct contact by
pressing the appropriate function key (F1 or F2).

Delete a contact

Position the cursor in front of the contact and press the delete
key.

Insert a contact

Position the cursor after the contact behind which you want to in-
sert a contact, :
i press the horizontal expand key,

! insert a new contact with the appropriate function key.




Ladder diagram
opening the garage
door

Ladder diagram
for Inputting
segment 2

.

/PB 1 C:TEST@@ST.S50 LENso\
SEGMENT 1 INPUT
112 11.4 1.0 G1.0
[ it Jt —
[RP
(S -

Complete the first segment

Press the segment end key (***}y

SEGMENT 2 now appears on the scresn.

Input the loglc operations for closing the garage door In
segment 2

Closing the garage door from outside or from inside-

CLosE

button Key switch Lower limit switch Motor down
11.3 11.4 1.1 Q1.1
i 1 I {/1 1y |
ouside [ | 1 r " !
CLOSE button
116

insida H}

The programming is analogous to the procedure in the first segment.



You then obtain the following ladder diagram on the screen:

63 1 C:TEST@@ST.SS0 LEN-O\
SEGMENT 2 INPUT
113 114 111 [OR B
bt —{
Ladder dlagram I ,1;3
closing the garage —
door

Complete and store the block

Press the enter key

The PG then displays the SELECT FUNCTION screen form.

- ~~
Display the program block on the screen and re-check it

Select the QUTPUT mode:

Press F2 (OQUTPUT)
Press F2 (BLOCK)

Fill in the command line

Press the enter key.

The first segment of the block is displayed on the screen.



Change segments

Within a block, you can fetch the various segments belonging to the
block onto the screen:

To display the next segment:

To display the pravious segment:

. Press - (on some PGs this key is -1)

To page within a segment, use the keys for rolling the screen contents
if the segment is longer than one screen page.

Change method of representation

In the OUTPUT mode, you can change the method of representation
of your program as required:

; Press F7 (->LAD, ->CSF, ->STL).

2.2.2 Comments
In this section, we will show you how to enter segment titles and
comments so that you can add information to your program.

Enter segment titles
Ready to start?

Press COM once.

The cursor jumps to the line for the segment title.
You can now write a comment up to 32 characters fong, 8.g. write the
following comments for segment 1:

Open from outside or Inside
i Press the return key.




Segment comment

For segment 2:

Press + (or +1) to change to segment 2.
i Press the COM key.

Write the following:

Close from the outslde or inside

This comment is 32 charactsrs long and the cursor automatically exits
the input fisld. e

Store the segment title In comment block PC 1

‘ Press the entar key.

The PG displays the SELECT FUNCTION screen form.

Press the break key.

When you press the break key, you skip function selection and obtain
the command line completed as it was after you last called it.

! Press the enter key.

The PG displays segment 1 of your program block PB 1 on the
screen.

Enter a segment comment

‘ Press COM twice.

The characters $1 and @7 appear on the screen as the segment
identifier. This identifier allows the unique assignment between the
segment and comment. You must not modify or delete this identifier.
The cursor is now flashing in the input field for the comment and you
can begin to type in your text.

Move the cursor with the cursor keys.



Comment for
segment 1

Comment for
segment 2

PB 1 C.TEST@@ST.S5D LEN=21 \
SEGMENT 1 0000 Open from outside or inside ouTPUT

$1 @

Comment for segment 1

Opening the garage door from outside:

turn key switch (11.4)
and press OPEN button (t12)
or

Opening the door from inside:

press the OPEN bution (i1.5)
Providing the door has not reached the (11.0)
upper limit switch, the motor opens (Q 1.0}
the door.

_/

When you press the return key, an arrow pointing upwards is
displayed; you cannot enter any further characters after the amrow. °

Press the enter key.

Follow the same procedure for the second segment: fetch the
segment, press COM twice and type in the following text:

( P8 1 CTEST@@ST.S50 LEN=21 - )
SEGMENT 2 0008 Close rom the outside or inside OUTPUT
32 @

Comment for segment 2
Ciasing the garage door from outside:

turn key switch (11.4)

and press CLOSE button (11.3)

of

Closing the door from inside:

press the CLOSE button (11.6)

Providing the door has not reached the (11.1)

lower limit switch, the motor closes (Q1.1)

the door.|




DIR

Store the segment comment In the documentation block
#PBDO.001

Prass the enter Key.

The ladder diagram is once again displayed on the screen.

The block and segment comment are stored and the SELECT

FUNCTION screen form is displayed.

2.2.3 Outputting the Directory

You now have three blocks on the hard disk:

the program block PB1 (ladder diagram),
the comment block PC1 (segment title),

the documentation block #PBDO.001 (segment comment).

if you want to display the directory of your progra.m fle TEST@@ on
the screen, select the AUXILIARY functions in the SELECT
FUNCTION screen form:

| Pross F7 (AUX FCT).
{ Press F3 (DIR).

Flit In the command line

g Press the enter key.

You then abtain the directory of your program file TEST@@ with all
blocks.

Exit the AUXILIARY functlons

Press F8 (RETURN).

The PG once again displays the SELECT FUNCTION screen form.



Programming
OB 1

2.2.4 Programming Organization Block OB 1

Before you can run your new program on a programmable controller
(PLC) you must program the PB 1 call in OB 1. The program biock
is then called cyclically.

Ready to start?

The SELECT FUNCTION screen form is displayed.

| Pross F1 (INPUT).
i Press F1 (BLOCK).

Fill [n the command line

Press the enter key.

Switch over from LAD to STL

Segment 1 for inputting in LAD is displayed. Since an unconditional
block call (JU) can only be programmed in STL, switch over to the
STL method of representation as follows:

Type in :STL.
Press the return key.

The characters :STL appear in the first line of the input field. The
cursor is positioned below the letter S.

Press the cursor down key.

You enter the unconditional PB 1 call in this line.

Type in the characters JU PB 1.
Préss the return ksy.
Type in the characters BE for the block end.




Transferring blocks
to the PLC

Store the block

{

Press the enter key,
i or press the return key.

The PG displays the SELECT FUNCTION screen form.

2.2.5 Transferring (Copying) Blocks

When you want to run your program on the programmable controller,
you must transfer the blocks OB 1 and PB 1 to the PLC (comment
blocks are not transferred).

Ready to start?

A hardware link exists between the PG and PLC.
PRESETS: PROGRAM FILE: e.gq. C.TEST@®@

MODE: ON

The PG is displaying the SELECT FUNCTION screen form.

Call the TRANSFER function

Prass F7 (AUX FCT)
Press F1 (TRANSFER)

Fiif In the command line

Execute the TRANSFER function

Press the enter key

i a block with the same name already exists in the PLC RAM, the
PG asks: Overwrite block?

YES: > press the enter key, or
NO: > press the break key.

Return to function selection

Press F8 (RETURN).



Saving the program

Displaylng the
directory

2.2.6 Backing-up on Diskette

if you want to back-up the program you have created, follow the steps
below.
Ready to start?

You have inserted an empty, formatted disk in drive A and the drive
is closed. .
The SELECT FUNCTION screen form is displayed.

Call and execute tha TRANSFER functlon

Press F7 (AUX FCT).
Press F1 (TRANSFER).

Fill in the command line

Use the HELP key: F = whole program fils.

Press the enter key.

The PG displays the message transfer active.
To make sure that the transfer was correct, check the directory of the
diskette.

Directory of the diskette In drive A

Ready to start?

The auxiliary functions are loaded (function key F7 (AUX FCT) in the
select function menu).

To display the contents of the diskette in drive A, you must set the

drive and program file name. You can change the program file as
follows without having to return to the presets:

Press F6 (PRG FILE).
Specify the drive and the required name, e.g. A:TEST.
Press the entar key.

Display the directory of the diskette In drive A

Press F3 (DIR).




Printing out the
program file

Fill in the command line

! Press the enter key.

All the blocks are listed on the screen.

2.2.7 Print out the Complete Prograrﬁ File

Ready to start?

PRESETS: the program file to be printed is set. A printer of the type
PT88 is connected. (f you have a different type of printer, you must
set the required paramaeters for your printer using the PRINTER utility
and specify the name of the printer file in the PRESETS.)

The PG is displaying the SELECT FUNCTION screen form.

Print blocks
| Press F2 (OUTPUT).
{ Press F2 (BLOCK).

Filf in the command line

= standard printout

The HELP key lists further options for the printout.

1: printout in normal print
2: printout in candensed print with margin
3 printout in super condensed print

Press the enter Key.




i you make your entries in the way described, your printout should
appear as shown below. I this is so, then your first session at the PG
can be considered a success.

Congratulations!

PT88 printout of the STEP 5 program "automatic opening and
closing of a garage door”.

P81 C.TESTQOST.SS0 LEN=21
SEGMENT 1 [oeet] Open bom cutside o inede PAGE 1

Canment Tr segment 1

Opering e garage docr Yom cummide:
LM koy peach (AR
wnd press OPEN tuten (R ]

prees he OPEN tuaon {11.5)

Proviong e door has not reedhed he [{R K]

upper Smil switch, T mokr cpens {0 1.0y

e door.

12 114 110 Q10
£ = 8 + - —+ —{ —

113
————d

SEGMENT 2 0008 Closs kom e cunide of inside

Cammaent or segmnent 2

Cioing e garege door Yom outalde:
L key pwech (1 1.4)
and prees CLOSE tucton {11.3)

Closing e door ¥om insde:
prees e CLOSE tuson (11.8)

Provicing e doar has not readhed he {1 1.1}
Jowat BTR smith, e Moy Goses ©eny
e doox,

13 114 (R R o1t

1 . 34 " - {
s v n M M —

—_—




PC Keyboard with S5 Assignment
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Cursor control

PC 16-20 S5 assignment
] r_—'r_—'V
NUM |scroL
ESC Il ock [Lock || SYST 5[]// | ] %
e — l_..._
7 8 9 PRT
N e aa Rk L
4 5 6
1 2 || 3
=) ! 37

0 5
INSERT DEL

Function keys

PC SS assignment
& /{71
F1 F2
AHA
F3 F4
F5 F6
F7 F8

F9 F10




MFIl Keyboard (IBM AT) with S5 Assignment
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Cursor control

MFil keyboard (IBM-AT) S5 assignment

S (
Num . F- ! I Curs || -1

Lock
7 s || o |
Homae t Pg Up
+
4 { 5 6
—_- e IL - —
o 2 3 | l
End || ¢ |lPgDn = | |
Enter , l
( 0 <D , l
Ins Del gzé L]

Function keys

MFIl keyboard (IBM-AT) S5 assignmeant

F1 F2 F3 F4 F5 Fs F7 F8 l7 F3 Fi0 F11 F12
& > <[ s tlo= o
A E Ll
a MHL S ~ R o




MF Keyboard (IBM-XT) with S5 Assignment

(Lx-g1) pleoghoxd aus jo wawubisse uid ¢g

r°a o %007
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Cursor control

MF keyboard (IBM-XT)

S5 assignment

7 8 9 F_
Home t||Pg Up
4 5 6
3
1 2 i
End l Pg Dn
{ 0
Ins Del

+1

Function keys

MF keyboard (IBM-XT)

Ft |l F2
F3 || F4
Fs || Fs
F7 || Fs
Fa || Fio

S5 assignment .

&
_{

>1




COM

Detailed explanation of the keys

The enter key completes input and stores the data or screen contents.
i the programmer prompts a reaction or confirmation from you, e.g.
exit S5 command interpreter? prassing this key corresponds to "yes".

if you press the return key after, for example, completing an inptt
field, you confirm your input and the cursor jumps to the next input

field.

The break key aborts the currently active function or procedurse, e.G.
printing out or displaying blocks. Any data you have inpu} are neither
entared nor saved. When a prompt is displayed on the screen, you
can answer "no” by pressing the break Key.

If you want to enter a title for a block, press this key. The cursor then
jumps to the title line of the segment or data block. Complete your

title input by pressing the retum key.

In the graphic methods of representation, the cursor jumps to the
input fields of the operands and symbols if automatic cursor control

is activated.

Using the HELP key, you can obtain information about input fields,
the fields marked by the cursor and the contents of the screen form.



@)

3] [

||

With this key, you can switch over from the German character set to
the international character set and vice-versa. If the LED is it in the
key, the German character set is selected. The German character set

cannct be used in STEP 5 (umlauts).

When you press the hardcopy key, the screen content is printed out.

With this key, you can call the correction mode, e.g. to make
corrections in the selected block.

When you press this key in the "STL" method of representation, you
can switch over between the display of operand comments and

statement comments.

This is a special key for the GRAPH 5 package. Using this key, you
switch over to the zocom-in function. Using the zeom-in function, you
can program the steps and transitions of a GRAPH 5 sequencer. This
key has no function in the STEP AG 90 package.
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