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Control room implemented in Schwarze Pumpe, Germany

The Schwarze Pumpe power
plant (2 x 800 MW), Germany.
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Programming Programming device
device cable

Transferring a program

software

Machine to be
T F— controlled

CPU Output module

/

Power supply module Input module
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Work Memory
Non-volatile

Inemnory

Bit Memory

Counter
Tires
Drata (roaz. 256 KByte)

A,

l

Beceonrmulator 1

i Bcourrmlator 2

i

Tt sigreals FIQ

Outpt sigrals FII

Eit MM emory

Dizital IO peniphery
e 1

Counter functions

Timer functions

Local data

1
System meinory

=lot for
Micre Memory Card

WINIC 64 FBate — BBt

Iicro Memory Card

FProgramreing device

HW Configuration
prograrn blocks

Source PrOSrats
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Memory Concept of the $7-300

Memory Concept of the $7-400

N Load memory: Load memory:
ol Blocks: Blocks:
— + Loalo Blocks . ‘ + Logic blocks :
] (Og.FC,FB) ﬁ (OB/FCFB) m
+ Data blocks + Data blocks
Lg_] (DB) RAM  Flash ]@J (DB) RAM  Flash-
Comments Additional info EPROM | ||| Comments ; Additional info EPROM
Symbols Work memory: Symbols Work memory:
+OB,FC,FB + OBFCFB
Blocks: Blocks: . DB
+ Logic blocks * (DB + Logic blocks
(0BFC/FB) 0] 1o (OBFCFB) Backup
+ Data blocks + Data blocks via
(DB) with Power System memory: (DB) System memory: battery
bor:lwithout «PII, PIQ + PIILPIQ
auery I MTC \ *+ MT,C
v backup n.reten| reten. V
With Power
Blocks: bOFF without Blocks:
+ Logic blocks attery + Logic blocks
(gg,FC,FB) Retentive memory: backup (gg,FC.FB)
+ Data blocks Flash EPROM + Retentive + Data blocks Flash EPROM
(0B) Memory Card in PG M,T,C oB) Memory Card in PG
Additional info. (subsequently + Retent. data blocks Additional info. (subsequently
inserted in CPU) / inserted in CPU) /
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Loading Blocks into /out of Flash EPROM Memory Card

= | Load memory
3 | Flash EPROM

After inserting
the memory
card:

internal RAM memory reset
request

and copying
in work
memory

"Load in PG"




2 35 o g S

1

(2500 O grala g5l o 53

s ) S s S lw ygumilogi | (g Losoiumanw o LSS gl32 ! 9 £lgil - £

NG (0wl g ) ong)aJ)QbQMj ﬁthLC

Simatic S5 -
LOGO -
Simatic S7 -




st 35 e g S Q s O ganla g3 53

ah

5y pL1yS5-155U 1LS5-135U o oWPLC olg5 0SS o
LAl D10 2w Sl & Sos 039> NSl A5

i S suiss” J o5 31 S 4 SIMATIC S5 owiss™ J s °
O 5555-95U 1SS5-90U Lo Lalisro £l 50 !l (o9
Ell bkl NyId ot & Shos 0399 0093 (COMPACT)
Sy 903 Yo O a0 455-115U 1 S5-100U Lo 550
S (95 980939 & Ngw o ool § xwg Sl s
. Nd o el | abvo Oldos Wil 0 9 NH1O




dﬁ.ﬂjsulﬁu_ﬁ.uﬁﬁsa ﬁ_‘; Wﬁwbﬁi BBL

‘5\.& JJ.’.'JS 6‘ﬁ6“‘ﬁb‘})‘/ﬁ ool s llS J,’L’SLOGO .
‘5‘,3 :J‘y ‘;&ﬁ):‘g&%ﬁ ‘_;Ub o&:gbwuy&{é
Byls s puls 55 4l

.Modular - ;-
ol 553 e plowil OF (g5, e S Lo 5 0T (535 4L -
sLol gl oMl 31 i La s> b 659,59 gl p Ol




o 3P o g 2S5 ol 2t O gl gl oy

SIEMENS




o 315 Ao a5

u:.ﬂ.-.o CJWL‘J” u.ﬂ)é

LOGO! Basic (e.g.: 230 RC)

LOGO! expansion module
{e.9. DMB 230R)
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Surmer timeSinter time. ..

S | Hgital
Ir

Simulakion Parameters. ., Hours counter...

Cnline Eest
Cudpot
# Analog

'fj Basic functions
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Output Power
terminals Supply

Mode selector switch
STOP, TEEM, RUN

Port for expansion
modules (not with
CPU 221)

Analog
potentiometer

Programming Input Output for sensors
interface port (PPI) Terminals DC 24V /180 mA
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STEP T-Micro/\WIN

PC/PFI Cable
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Table 1-1  Comparison of the S7-200 CPU Models
.:}'Eﬂill'ﬂ CPU 211 -EF'UEH CPL 224 CPU 226 CPLU 226XM
i_F'hyﬂ::aiﬁizEI:mm] _'EIDJ:ED:-:EE <9DxEDinE 120.5 x BO » 62 _19[!::50:62 180 x BO x 62
' Program memary | 4006 bytes | 4006 bytes | 5102 bytes | 8102 bytes | 16384 bytes
' Data me-:‘nni"_.' | 2048 bﬁe; f 2n48 h:.'lﬁ- 5120 bytes 5120 bytes | 10240 bytes
Memory haulr.up | 50 hours t‘_.rplcal | 50 hours typical | 190 haurs typical | 180 hours typical | 180 hours typical
Local on-board D 6 In/4 Ot | B In/8 Out |14 In/10 Out ' 24In160ut | 24 In/18 Out
| Expansion modules | D modules! [ 2 modules! | 7 modules? |7 modides! 17 modules
| High-speed counters | ' } '
Single phase 4at30kHz | 42130 kHz 8 at 20 kHz 8 at 30 kHz & at 30 kHz
Twa phass Zat20kHz | 2at20kHz 4 at 20 kHz 4 3t 20 kHz 4320 kHz
| Pulse outputs (DC) | Zat20kHz | 2 at 20 kHz 2 .at20 kHz 2 at 20 kHz | 2 at 20 kHz
Analog adjustments | 1 E 2 2 |2
Real-time clock | Cartridge | Cartridge | Buit-in ' Built-in | Buitt-in
| Communications |1 RS-485 |1 RS.485 |1 R5.485 |2 RS-485 |2 RS-485
ports
_ Flnatlng-puunl miath s

| 258 (128 in. 128 out)
0.37 microseconds/instruction

I Dlg:tat h"D' image size
;I Boodean execuiion
 speed

1 You must calculate your power buadget o detenming how MUCh power [of curent) e S7-200 CPU can provide for your configurasion. If e CPU power
buxdge? 16 Encaedad, You may not be able inconnect the maximum numiser of modules. Ses Appendix A for CPU and expansion module powermequirsments,
and Agpendlx B to caiculate your power budget
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i= STEP 7-Micro/WIN 32 - Project1
ile Edit Wiew PLC Debug Tools SWindows Help

)= ﬁ|§®;|%%i‘u|@f@f|J o3 B r e BER|rL|esesE

== W ) [Upoad] -+« = |4+ O ] ‘

_| #gl Project1(CPU 216 REL 01.02)
: D - Pragram Block,
3 MAIN [OB1)
~{F SBR_O[SERO) - -

F‘mgrﬁrn Ebmt T INT_ONTO) TE‘;E'F’_ (L C LR Camment
_ - & (=3] Symbal Table S

ﬁ (0] Status Chart S
e o i Data Black S
Symbof Table: - -dF Swstem Block

: [ Crosz Reference

ﬁ Communications
@ Set PGAPC Interface | T T

:| - oH Instructions Metwork 1 Metwoark Title

&4 SIMATIC LAD

@ Fawvarites | M ebwark. Comment
131 Bit Logic

[+

(5] Clock
#- %] Communications H
Lﬂ Compare

# (3 Convert

# (3] Counters

# (28] Floating-Point Math Network 2
- (z1] Integer Math |
+
+
I+
+
[+
+

: (i) Interrupt
-|51] Logical Dperations H

_ -] Mave

#-[38 Program Cantrol
-[35] Shift/Ratate

¥ [2g] Shing
@ Metwork 3

Communications -
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CPU314

m CPU315-2DP
SF SF DP
BATF W BUSF
pCSV
FRCE
RUN
STOP

RUN-P
RUN
STOP
M RES

SF
BATF
DCSV
FRCE
RUN
STOP
RUN-P
RUN —
STOP
M RES
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S7-300
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W station Edit Insert PLC View Options ‘Window Help

D[22 (% & Ble| el B %2 K|

= (0] IR PROFIEUS[ ) DP master systemm [1]

[ ' T
CPU 315-2 DP ﬁ[*ﬂ‘ﬁﬁﬁﬂ E[E] WAGD | : =
s i B WAGD | TR —
oe | - = . |G (71 wAGD |

DIZ2sD L2y DP-HORM

DI32x0C24

DP-HORM

B &
| DOA2R0C240/0 5
DI32:DC24Y
DI3ZeD 24y
D0 32x0C 24 /0 B,
DO32:DC24v/0 5

£ I1F

ﬂ!] 0] UR

Slak Module Order numnber Firmware PPl address | address [l addres=s Comment
i PS5 307 b BES 7 307-1EADD-O4A0
2 CPU 315-2 DFP GES7 315-2AG10-DAB0D W20 2
A L Fog

3

4 |[d DiZ2.DCagy BESY 3211BLO0-0AA0
§ | [@ DI32«DC2ay BESY 321-1BLO0-0440
£ |[@ DO32:DC24v/054 BESY 322-1BL00-0840 0.3

Pl =
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Detinition of Function

Definition of Variables

A Keyword for Starting the program body

Program Body
(Instructions:
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If 10.1=True then Q0.0 =True
If 10.0=True then Q0.0 = False
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e MPI: Multi1 Point Interface




