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Basic Elements of a Program

A pragram block is composed of executable code and comments. The executable code consists
of a main program and any subroutines or interrupt routines. The code is compiled and
downloaded to the S7-200; the program comments are not. You can use the organizational
elements (main program, subroutiq@s, and interrupt routines) to structure your control program.

The following example shows a program that includes a subroutine and an interrupt routine. This
sample program uses a timed interrupt for reading the value of an analog input every 100 ms.

Example:Basic Elements of a Program

M| Hetwork 1
A SM0 1 BER.D
| —| l EN
I
N
S Network 1
B SM0.0 MOV_B
= —| : EN ENOH
0
1004 OUTFSMEB34
ATCH
EN Ewoﬁ
INT_0-inT
104EVNT
—{ =ni1)
| Netwark 1
N SM0.0 AT,
T H b enof—y
0
snvadin outhwvwioo

Netwaork 1

LD
CALL

Netwaork 1

LD
MOVB
ATCH
ENI

Network 1

LD
MOVW

{1On first scan, call subroutine 0.

SMO0.1
SBR_O

//Set the interval to 100 ms
{ffor the timed interrupt.
{{Enable interrupt 0.

SMO0.0

100, SMB34
INT_Q, 10

-~

{ISample the Analog Input 4.

SMO0.0
AIW4,VW100

/

= TURY ¥R ER

% Q0.2 # i FREE 250mS #J FA 3k EaRA

[SUBRDUTINE COMMENTS
Network 1 Network Title
| Network Comment
SM0.0 MOV_B N
l
— | EN ENOD >
J50HIN OUTHSMB34
ATCH
EN eno——y)
INT_DIMTDINT
T04EVNT
—(en)
| Symboal |Add|ess | Comment
[INT_D INTO INTERRUPT ROUTINE COMMENTS
| INTERRUPT ROUTINE COMMEMNTS
Metwork 1 MNetwork Title
| Network Comment
Qo2 Q0.2
| | | { )
— | [NOT] \




LAD(

Features of the LAD Editor

\ £

The LAD editor displays the program as a graphical representation simi

diagrams. Ladder programs allow the program to emulate the flow of electric current from a power!
source through a series of logical input conditions that in turn enable logical output conditions. A

\

A% code 5% ) A FBD

Features of the FBD Editor
|

LAD program includes a left power rail that is energized. Contacts that are closed allow energy to |
flow through them to the next element, and contacts that are open block that energy flow.

The logic is separated into networks.
The program is executed onefmetwork at
a time, from left to right and then top to
bottom as dictated by the program.
Figure 5-3 shows an example of a LAD
program. The various instructions are
represented by graphic symbols and
include three basic forms.

Contacts represent logic input conditions
such as switches, buttons, or internal
conditions.

Coils usually represent logic output
results such as lamps, motor starters,
interposing relays, or internal output
conditions.

Hetwork 1
0.0 101 Q5.0
_I 1 ] 1 { )
I 1 I \
12.0 121
HNetwork 2
12.1 WOv_B SVWAP
— v eno EN  ENO—)
VBS04IN__ oUTFACO ACO4IN
Figure 5-3  Sample LAD Program

Boxes represent additional instructions, such as timers, counters, or math instructions.

Consider these main points when you select the %gD e
252

djtor;

S BB R R E

Ladder logic is easy for beginning programmers to use.

ooood

editor.

Graphical representation is easy to understand and is popular around the world.
The LAD editor can be used with both the SIMATIC and IEC 1131-3 instruction sets.
You can always use the STL editor to display a program created with the SIMATIC LAD

The FBD editor displays the program as a graphical representatign that resembles common logic
gate diagrams. There are no contacts and coils as found in the L2AQ editor, but there are
equivalent instructions that appear as box instructions.

FBD
Figure 5-4 shows an example of an FBD 133
program. iza a0 N Ton
FBD does not use the concept of left and Va0

ACO—PT

right power rails; therefore, the term

"power flow" is used to express the
analogous concept of control flow

through the FBD logic blocks. Figure 5-4  Sample FBD Program

The logic "1" path through FBD elements is called power flow. The origin of a power flow input and
the destination of a power flow output can be assigned directly to an operand.

The program logic is derived from the connections between these box instructions. That is, the
output from one instruction (such as an AND box) can be used to enable another instruction (such
as a timer) to create the necessary i@ntrol logic. This connection concept allows you to solve a
wide variety of logic problems.

Consider these main points when you select the FBD editor:
1 The graphical logic gate style of representation is good for following program flow.
1 The FBD editor can be used with both the SIMATIC and IEC 1131-3 instruction sets.

[ You can always use the STL editor to display a program created with the SIMATIC FBD
editor.

By S7-200 Programmable Controller System Manual
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Features of the STL Editor

The STL editor displays the program as a text-based language. The STL editor allows you to
create control programs by entering the instruction mnemonics. The STL editor also allows you to
create programs that you could not otherwise create with the LAD or FBD editors. This is because
you are programming in the native language of the S7-200, rather than in a graphical editor where
some restrictions must be applied in order to draw the diagrams correctly. As shown in Figure 5-2,
this text-based concept is very similar to assembly language programmin

The S7-200 executes each instruction in .—'—. us=Lfb u L) ) /—\é
the order dictated by the program, from LS“ /ilt?oF Eﬁ’LlFE'f}LﬁZ (ARM ) E/J“‘ HRrA
top to bottom, and then restarts at the a 01 HAEI‘E m?irt‘lf ;T%L:;er input

1op. = Q1.0 //\Write value to output 1

STL uses a logic stack to resolve the

control logic. You insert the STL

instructions for handling the stack Figure 5-2  Sample STL Program

operations.
Consider these main points when you select the STL editor:

(1 STL is most appropriate for experienced programmers. Kg%%

STL sometimes allows you to solve problems that you cannot solve very easily with the
LAD or FBD editor.

J
1 You can only use the STL editor with the SIMATIC instruction set.
d

While you can always use the STL editor to view or edit a program that was created with the
LAD or FBD editors, the reverse is not always true. You cannot always use the LAD or FBD
editors to display a program that was written with the STL editor.

]]II



Example: Transmit and Receive Instructions

M \| Hetwork 1 Network 1 /This program receives a siring of characters s O
= Huntil a line feed character is received. i = 15” 5F T . .
SMD.1 MOV_E -
e . e Serial Port #2517\ : Chapter 6 S7-200 Instruction Set
N fito the sender.
R O [ [ R (S7-200 Programmable Controller System Manual)
MOVE  16#09, SMB30 /1. Initialize Freeport:
!l - Select 9600 baud.
Mov_B i - Select 8 data bits. Example: Transmit and Receive Instructions, continued
TR ;l My Fosledue ey, | MNetweork 1 MNetwork 1 //Receive complete interrupt routine:
i N /1. If receive status shows receive of
R : e ; SMag6
16#804IM___ OUT|SMEE MOVB  16#B0, SMB&T ::::2 Inggﬁzii\l.;;nessdge control byte: T i #  endcharacter. then attach a
g s S - 0 16%20 /I 10 ms timer to trigger a transmit and return.
T ﬁ g g:i;t{ ETS l?;em;‘:;t;ﬁi:hdmcwr' 2. If the receive completed for any other reason,
= - i /I then start a new receive,
EMN ENO 4 i as the message start condition. RREE
[s LDB-  SMB86, 16420
16#0AQN_ OUTLSMERS  MOVB  16#0A, SMBBS /3. Selend of message character ATCH MOVE 10, SMB34
& o hecOR line fecdk eno—3  ATCH  INT_1,10
CRETI
WOV _W MOVW  +5 SMWS0 /4. Setidle line timeout INTL T NOT
=] ENU% i to 5 ms. 104EVNT RCW VB100, 0
<5 OUTESMWED  MOVE 100, SMBS4 /5. Set maximum number of characters [ (reT)
A to 100.
WOVD ATCH INT.0,23 /6. Attach interruptO L or—len enol—
EN  ENOD ﬁ /' tothe Receive Complete event.
VB1004TEL
1004qIN__OUTESMBId  ATCH  INT_2.9 #7. Attach interrupt 2 odrorT
i to the Transmit Complete event.
: | Network 1 MNetwork 1 /110-ms Timer interrupt:
,.NATCEHO ENI /8. Enable user interrupts. M swoo oTen /1. Detach -Iimer interrupt.
; : " T _| : EN END% 2. Transmit message back to user on port.
RCW VB100, 0 /9. Enable receive box with 1
INT_04INT # buffer at VB100. £ =N
#3devnr 104ENT DTCH 10
XMT VB100, 0
ATCGH
En ; T
B N enof—
INT_2qINT N = N 73
= e WEB1004TEL
. L1_AD _ BINE—FIZ STL 88
= §J ﬁq % VAR
L _( =) X | Network 1 Metwork 1 fTransmit Complete interrupt:
N GMO D NEnable another receive.
Rov T enof—3 LD SMD.0
N Eno— 2 RCV  VB100,0
S E— VB1004TEL
VB 00 TEL
0{poaT
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