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In this documents, the following items are used:

Software-

1) EPICS Base 3.14.8.2 (http://www.aps.anl.gov/epics/base/R3-14/index.php)
2) Step 7 — SIMATIC Manager V5.2

3) SLS s7 driver (http://epics.web.psi.ch/software/s7plc/)

Hardware-

1) Siemens S7-300 PLC

2) Siemens CP343 Communication module
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Configuration of Siemens S7 PLC

*,

Step 1: Create an empty project.
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FLC Wiew Ophone Window Help

“SIMATIC Manager” and create a

“EPICS_PLC”

Execute the
new project called as shown in

Figure 1.
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Step 2: Insert a PLC station in project.

On the “EPICS PLC” project, click the
right button to insert a SIMATIC Station
as shown in Figure 2. The result is shown

in Figure 3.
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Figure 2
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Step 3: Configure

the PLC.

In the SIMATIC Station as

shown in Figure 3, double—

click

operation leads you into

“Hardware” ; this
the hardware configura—
tion tool (figure 4).
According to your PLC
hardware, configure the
modules at the right po—
sition. As all configu—
rations are finished as
shown in Figure 4, press
button 1 to compile the
configuration code, and
then press button 2 to
download the configura—

tions into the PLC.

the
hardware configuration of
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Step 4: Configure the connection
profile of the PLC.

When the hardware is properly set up,
“CPU 318-2” “Ccp

are automatically created in

the sections and
343-1”
the SIMATIC Station as shown in Figure
5. In the “CPU 318-2” section,

double—click the

configure the PLC connections.

“Connection” to

Nation Synchrotron Radiation Research Center,
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lEE

The network configuration is

Wetwork Edit Insert PLC  View Optons Window Help

SeproyPIee RPN (]
- |

similar to the hardware con—
figuration. You need only to

drag a station or subnet into

| =8 %) & /| dlal 8 | @]
! MPICT) g selection of the network
MP J + 52 PROFIBUS DP
B PROFIBUS-FA
+-[00 Stations
: B8 PROFIETS
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Figure 6

Double—click the “CP 343-1"

rectangular area); a property configuration window

module (the red

pops up (Figure 8) to configure the Ethernet property

such as the IP address and the mask.

For example, the ip address of the “CP 343-1” module
is set to be 140.110. 205.61.

LS S BT S

the project, and the entry

becomes automatically created.

Here we seek to create an In-—
dustrial Ethernet subnet; so we
drag the “Industrial Ether-—

net” into the project as shown
in Figure 6. Figure 7 shows the

result.

MPI(1)
WP
|5|MM|(: 30001
B [5hs o vl
m m |
1 2
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Industrial Ethernet

Figure 7
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MAC address: |
-
i Crateway
IF address: |14EI.110.2EIS.51 % Do notuse router
Bubnet magk: |255.255.255.D
" Use router
Address:
aubnet:
--- 1ot networked, --- New

“Ethernet (1) ”
subnet that we just created,

that the CP343-1 module will

Select the in a

SO

connect to Ethernet. Figure 9
shows the results of the confi-

guration of CP343-1

Figure 8
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Figure 11

Step 5: Create a communication channel for
EPICS.

There is no communication channel that can
serve for data transmission / receiving.
Select the CPU module; the communication
channel becomes displayed at the bottom of the
Netpro window.

To create a new communication channel, click
the right button on the CPU module, and select
“TInsert New Connection” . As illustrated in

Figure 12, a configuration window pops up.

Nation Synchrotron Radiation Research Center,
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nzert ey Hynnneiinn

Connection Partner

= @ In the current project
= EPICE PLC
e Mrspecitied) |
T— Eﬂ broadcast statioms
A1 multicast stations
£ Invnknown project

£

Station:

| Mnzpecified )

b

Use the “Connection Partner” group to specify
the system or device with which PLC is going to
communicate. For PLC to communicate with EPICS
I0C, choose “Unspecified” .

The “Connection” group is used to specify the
communication protocol of PLC. Choose “TCP
connection” for EPICS I0C communication, then
press the “OK” button. A notification window
will appear as shown in Figure 13; press “O0K”
again to ignore the message.

Tigarr Lo Connge g 2410 )

mi

Connection: ontside subnets are possible.
Pleaze check any router addresses, if reguired.

N

Help

0K | Al Cancel Help |
Figure 12 Figure 13
j
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Ophions | Orveredew ]
(teneral Information Addresses |
The configuration program leads you to
configure the property of the “TCP Local Endpoint - Block Parameters
connection” . As demonstrated in Figure D thesd o
. iR 0001 A0S0
14, the “General Information” tab - 1 —ID
shows the ID and LADDR par.amete'rs.. Th(?se Name: | TCP connection] W#1620100 —|L ADDER
two parameters are the identification T S ETER o
o o o 148 . =)l o
number of this communication channel, = | ROS4)
and are used later. Route...
[ Active connection establishment
=
Coel | bl
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The “Addresses” tab is used to specify
the ip and port parameters of the local
(PLC) and the partner (IOC). The local
ip address has been set at step 4 (Figure
8). The default local port is 2000.

Do NOT specify the ip address and port
of partner. If these two parameters were
specified, the communication between
PLC and I0C might fail.
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ai

Options ] Oiverview
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Ports from 1025 through 65525 are avadlable.

(For further ports, refer to online help)

l
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Cancel Help

Figure 15

Frousriip: - TEF pnnngeinn
The “Options”
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Oppiters Overview ] ] mode to be
Local
Press

hode:

wend/Fecy

Cancel

Help

Figure 16

13 OK ”» :
connection is then finished.

tab is used to specify
the communication mode of PLC. Set the
“Send/Recv” .

the configuration of TCP

Nation Synchrotron Radiation Research Center,
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[EUIES ULE (o aines o EnT When the connection configuration is
%@ pivirg - [ERICS WL oy nr ) —— et ey B lasy S o i B (00T V| o ) . )
BE oo it Inert PLCZV Options  Wind = finished, as shown in Figure 17, click
Hetwork | Edit Inse il oy e on the CPU module:; the connection
=@ |&, @ o || wlnlain| <8 (<3| (B |1 N2 information becomes displayed at the
= bottom of the NetPro window.
SIMATIC 200(1) )
=il \ﬂ Click button 1 to compile the network
configurations, and then click button
2 to download the setting into the PLC
T2 CPU.
Ethemet{ 1)
Industrial Ethernet If all configurations are correct, a
“no error” message appears on the
screen.
&
<  om ] [¥]
[ |WIF‘| w ITW g
; - : - E.H %.é iy = [Rloarguiz fur gonsizigie s vieds fur 0
oo Ansn ] TCP connection TCP connection
- Wetwork Edit Inseit PLC  View Optons: Wi
Ready ¥ 332 ¥ 1% | No errors.
Figure 17
Figure 18
F A, .
Step 6: Insert data blocks for Pl I P o Rt ST T W il ] PUSS e T ST T B T T L
transmission and receiving. %Eﬂﬂ Edit [nset PLC Wiew Optons Wimndow Help
O] 37| & |52 bl [= % 2a)
Back to the SIMATIC Manager, _ o =5
select the “Blocks” section in - %Ig?ﬁz’ﬁc 300(1) @}m&m ----- o =
the tree. There is only one or-— - CP 218-2
ganization block “OB1” 1in the = 7 Program(l)
“Block” section as illustrated (B Sources
in Figure 19. | (7] Blocks |
+-{f CP 3431

We need to create two data blocks:
one serves for data transmission,
and the other for data receiving.

Prezz Fl to zet Help.

National Synchrotron Radiation Research Center,
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YORCTRORT

11|

Click the right button on the

EP File Edit Inert PLC
[|e| 37|

screen; select “Insert New
Object” —> “Data Block”
as shown in Figure 20.

—-&=B EPICS_PLC
- SIMATIC 300(]
- [@ cru 318-2

- 27 Prog
(B Sou
Elo
+-fF CP 343-1
Insert Mew Object Crganization Block
FLC L Function Block
.. T tion
Rewiring. ..
a -
Eeference Data L Vo th He
Al a
Check Block Consistency...
Print r
Chiect Properties... A1+ Eetum
Ol B Special Object Properties »
Inserts Data Block at the cursor position.
Figure 20
. 2 . i
In the Data Block properties | Fruuzriizz- Linin &Hloss m
figurati ind Figur
configuration window (Figure |[ ooy pory | Genersl- Pat2 | Calls | Attributes |
21), rename the data block
“DB10” , and set the type to Hame and type: I|DB1III rShaIed DE || =]
be “Shared DB” . Symbolic Name: [
Sarmbol Commeit; |
Create another data block, and _
rename it “DB11” with type Created in Langvage:  |DB x|
“Shared DB” . Froject path; |
Bt locatio
' ofproect [C P rogram Files S iemensStep 7 profEPICS_PL
We will later use “DB10” for Code Interface
data transmission and “DB11” Dt created: 16032007 11:47:43
for data receiving. Loast modified: 16022007 114743 16032007 11:47:43
Comment:

Figure 21
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As shown in Figure 22, two data
blocks were created, but the
contents of these two data
blocks are not yet defined. We
therefore need to define the
contents of these two data
blocks.

Double—click on “DBl10” ;
configuration window as Figure

a

23 pops up. Modify the contents
of DB10, as shown in Figure 24.

| EPICS using SLS s7plc driver

RIS EE DR DETIES
O} Fil: Edit Insett PLC Debug

D|@ -6 & - [[=

| IﬁII_J_\_IEI@J

|oB_var

Temporary placeholder wvariable

END_3TEOCT

B

| |}|}I[\ 1: Ermor }1.\ 2: Info ﬁ\

Presz F1 to zet Help.

4 Address mfo.

A

3 Cros-references

A

2 |offline

Figure 23

Note that you can define
the contents of DB10 and
DB11 to meet your data

LRI - A MRS - Gty il st (0 |[=] ﬂ*
% File Edit Insmit PLC  View OpHons Window Help - 8 x
D || 87| &[] o [
- £=p EPICS_PLC Systern data o3 OEL
—-[F SIMATIC 3000 | = DBl
- [8 cru s1e-2
= 27 Pmog
(E] ®ou
Bl
+-{f CP 343-1
O B
Pre= Fl to get Help.
Figure 22
WL SR 2 Ee| Jda* Open “DBI11” , and modify
Window  Help the content of DB11 to be

the same as DBI10.

Save these modifications,
and close the configura—
tion window.

Eoniart you seek to Iddresz |Hame Type Initial w|Comment
transmit and to receive. *0.0 ATRUCT
Figure 24 is just illu- +0.0| [Contents ARRLY[O,.119] H Temporary placeholder wari
strated as an example. *e.n WORD
=240.10 END_STRUCT

Figure 24

National Synchrotron Radiation Research Center,

RF Group, Yu-Han Lin

2

N



Step 7: Insert functions
for data transmission and
receiving.

In the SIMATIC Manager,
click the right button on
the screen and select
“Insert New Object” —>
“Function” . A configu-
ration window for a
function pops up.

EPICS using SLS s7plc driver | 111

- [ SIMATIC 300(]
- [ cru 3182

- 27 Prog

(B Sou

Elo
+-JfF CP 3431

O H

Tnzerts Function at the cursor po

- 2p EPICE FLC @
o

Insert Mew Ohject Cirganization Block

FLC r Function Block
Rewiring. ..

FUInE Data Block
Compare Blocks. .

Diata Tope
Reference Data r Vagiahls Table
i e

Check Block Conststency...
Print r
Object Properties. .. Alt+Eetom
dpecial Object Properties r

Figure 25

ai Rename this function to be

General - Part 1 | General - Part2 | Calls | Attributes |

Waume: FC1|

Symbolic Namme: |

“FC1” , and you can choose the
programming language in the
“Created in Language” row.

Return to the SIMATIC Manager,

Eymbol Cornument: |

Created in Language: 3TL

-

and double-click “FCl” to
load “FCl” for editing.

Project path: I—
Eﬂﬁfﬁﬁcmn [CProgram FlesWSiemenstep 7 prof EFICS_FL
Code Interface
Date created: 1632007 2:24:34 PM
Last mod ified : 16032007 2:24:24 PM 16032007 2:24:24 B |Iiﬁr| aa
Commeint;

r = =
X ASTHETIC Manager [FPICS PTG |[F| ai

% File Edit Inset FLC  View Optons  Window ﬂelp

| & [Eaf IJI_JE i

- =B EPICE_FLC System data
-l SIMATIC 30001
[ cru a2

Cam

G|

- 27 Prog
[B] Bou
Blo

s

8

Figure 26

+ - CP 343-1
T

Fresz Fl to get Help.

Figure 27
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BRE Labpdr sy — el — Huie WLelSEIAie SN e Sl =1 E38
{F File Edit [nsit PLC  Debug ¥iew Opton: Window Help - 8 x
D|=(5-Ed| 8] &[] of | cilds| [« o o e T R 9 R e . ¥4
=] Contents Of: Environmentnterface’
= @ Interface | [Mame

{F FBa WRITE CP_300 O I = I -
i} FB3 USEND CP300PBE = 0UT B E:_IT.-...T

1F FB2 URCY CP300PEE ey =

IF FE12 BIEND CP300FPE: ) J
£ FB13 BRCY CP300PEK FC1 @ Title: E
{3 FE14 GET CP300PBK ER——

3 FB15 FUT CP300PEK Network 1
i} FBS5 IP_CONFIG CP_3

{3 FC1 DP_SEND CP_30 Hetafork 1: Title:

{3 FC2 DP_RECY CP_300 S —

i} FC3 DP_DIAG CP_300
{3 FC4_DP CTEL CP 200

i mT 1
iF FCo A RECY CF_300 L S5T#100MS
o FC7 A LOCK CF_300 sn T o
{F FCB AG UNLOCK CF_ A T o
o+ FC40 FTP_CONNECT © L S5T#100MS
i+ FC41 FTP STORE (P! s T 1
{} FC42 FTP RETRIEVE (— = M 100.0

i FC43 FTP_DELETE CF,

£ FC44 FTP QUIT CP 30 M: Title:

ik FC50 AG_LREND CF_2
|

’AG_SEI-ID {CP_300 E

Comment:

Network 2

N Prl:ugfsm e...

L=l

| |b|bl[\ 1: Error }.\ 2: Info ﬁ\ 3 Croz-references }.\ 4: iddress info. }.\ 5 Modity }1.\ 6: Diagnostics }1.\ 7:Co

Prezs F1 to get Help. 2 |offline Lbz«52 Nw2 Lnl Insert (Chg
Figure 28

Figure 28 shows the programming editor of FCl. In network 1, the memory Table 1
address M100. 0 is turned on/off per 100 ms. We can use this memory address avle
as the switch to turn on/off the data transmission. Network 1:
In network 2, we need to call the sub—program “AG SEND” , which can be AN T 1
found in the “Program elements” tree. Note that the “AG SEND” function L S5ETH#100MS
depends on the module. SD T 0

A T 0
This function is used to send data. Double-click the “AG SEND” ; it L S5TH100MS
becomes automatically added to the selected network. SD T 1

= M 100. 0

National Synchrotron Radiation Research Center,
RF Group, Yu-Han Lin
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i} FE14 GET CP300FEE

{3} FE15 PUT CP300PEE m: Title:

{F FESS TP_CONFIG CP_30

e TR ST B N F AR Pl (NP T AR AT e D P e A= ] ._J._JL31
iF File Edit Insxt PLC  Debug View Option: Window Help - O x
D (s~e| & &zl of | el [a & <> O ] AHH-0lE o | =] x|
x| Contents Of: Environment\nterfs
= @Interfa;:e | [Mame
J SIMATIC_NET_CP O I 5 IN =
CF 300 o OUT o OUT

i} FE2 IDENT CP_300 —

{3 FE3 READ CP_300 |

{} FB4 EEPORT CP_300 MT 1

{oF FES5 STATUS CP_300 L SET#100MS

{F FBE6 WRITE CF_300 sp T )

{} FEZ USEND CP300FBE A T o

i+ FB9 URCY CP300PEE L S5T#100M3

it FE12 ESEND CP300FBE =D T 1

{F FE13 BRCY CP300PBE = m  1loo0.0 W

{3 FC1 DP_SEND CP_300 Comnent:

{F FC2 DF_RECY CP_300

£OF FC3 DF_DIAG CP_son ALl "AG SEID"

£ FC4 DF CTRL CF 300 AT = |
| {3 FC5 4G SEND CF 300 | m =

LF FCB AG_RECY CF_300 LADDR :=

OF FCT AG_LOCK CF_300 SEND =

F FC2  AG_UNLOCK CP_3 LEN =

| DONE =

AG_SEND /CF_300 E STRTS =

| Program elem. .. E_E Call strmct. .. !

x| Compiler information: empty address.

| |b|}|[\ 1: Exrox l}.\ 2 Tnfo f{x 3: Cros-references .}\ 4: 8ddress info.

Compiler information: empty address. D offline

}\ 5: Modify .}\ f: Diagnnztics
Lbz <52 HMwl LnZ

.}\ T Co

Ins=rt Chg

Figure 29

The editor will ask you to input the required parameters. Fill
these rows with proper parameters, then save and quit

Note:

1) The “ID” and “LADDR” are used to identify the connection
channel; they must match the values in Figure 14.

2) For CP300 series, the maximum length of “AG SEND” is
bounded by 240 bytes

3) In network 2, we use memory address M100.0 to turn on/off
the transmission.

4) Data block (DB10) of length 240 bytes is sent.

WV
N

Table 2

Network 2:

CALL ”AG_SEND”

ACT :=M100. 0

1D =1l

LADDR :=W&16#100
SEND :=DB10. Contents
LEN :=240

DONE :=MO0. 0

ERROR :=MO. 1

STATUS  :=MW10

Nation Synchrotron Radiation Research Center,

RF Group, Yu-Han Lin
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Back at the SIMATIC Manager,
“FC5”  (AG_SEND)
cally inserted into this project.

is automati-

Double-click  “OBl” to
“OB1” for editing.

load

--£=p EPICS_PLC Systern data
-] SIMATIC 300(1) 3 FC1 FCS
--[8 cpu 2182 3 DB10 3 LBl
- 37 Program(l)

(B Rources
Blocks

o CP 3451

Fresz Fl to zet Help.
Figure 30
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iF File Edit [nsert PLC  Debwg View Options Window Help g X

nlsle-(a] &) 4| | il [a =] L) O ] Aol ] ¥

==l Contents Of: Environmentinterface’

= @ Interface [Name
J SIMATIC_NET_CP +-1g@ TEMF & |[TEMP
CP 200 =
i FE2 IDENT CP_300
iF FB3 READ CP_200
i} FB4 EEPCRT CP_300
iF FBS STATUS CP_300
i FBa WRITE CP_300
i} FBES USEND CP200FBE
£ FB3 URCY CP300FER 0Bl : "Main Program ZSweep (Cycle)™
i} FE1Z ESEND CP200PEE —
iF FE13 BRCY CP200FBE R
iF FE14 GET CP200PBE
i FE1S PUOT CP300FBE Vs ]
{3 FESS IF_CONFIG CP_30 etiork 1: Title: Network 1
iF FC1 DP_ZEND CP_200 Comment:
i+ FC2 DP_RECY (CP_300
iF FC3 DP_DIAG CP_300 =
i FC4 DP_CTEL CP_300

l iF FCA AG _RECY CP_200

i FCY AG _LRCE CP_z00
i FCE AG_TMLOCE CF_3

|
4G _RECY (CF 200 t.

CALL FC 1

Network 2

| Progranm elam... 'EE_E Call stoact...

x|
2

[4]»[M], 1L:Emor p 2:Info A FCosreferences 4 4 Addesiofo. A 5:Modify J, 6 Disgnostics 4 7:Co
Prezs F1 to get Help. D offline Abz«52 Nwi Lnl Insert Che

Figure 31

The editor of OBl is shown in Figure 31.

The “FCl1” , which is created to send data, is called in network 1. To receive data from I0C, we
need an “AG RECV” function to listen to the messages from Ethernet.

Again, move the mouse to network 2, and double-click the “AG RECV” function. The function becomes
automatically inserted into “OBl1” and the project.

Nation Synchrotron Radiation Research Center,
RF Group, Yu-Han Lin
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==l Contents Of: Environmentnterface’
- @ Interface | Hame
{F FBa WRITE CP_300 + - TEMFP 3 |TEMP
{F FB3 UREND CP300PBE =

i} FES URCY CP200FEK
ik FE12 BREND CF200FEE
i+ FE1: BRCY CP300FEE
i FE14 GET CP200FEE
i+ FE15 FUT CP300FEE
i+ FESS IP_CONFIG CP_300
I+ F21 DP_SEND CF_z300
I FCZ DF_RECY CP_200 CALL FC 1
i+ FC3 DP_DIAG CP_200
i+ F-4 DP_CTRL CP_200
I FCS 4G _SEND CFP_200

| it | I : Title: =
F POV AG _LOCK CP_200 m

FFCE AG_UNLOCE CP_=00 Commernt:
I} FC40 FTP_CONNECT CP_

{3} FC41 FIP_STORE CP_300— z z
i} FC42 FIF_RETRIEVE CP. FALL AR RECV
{3} FC43 FIP_DELETE CP_3I —
{F FC44 FIP_QUIT CP_300 RECY =
{F FC50 AG_LSEND CP_300 NDR =
| ERROR =
3 STATUS .=
’AG_RECWCP_EDD ¢ e
_ngfsmelem... E_ECaJlstrw:t...

%|| Fce s 4G PECV ¢ AG RECEIVE

| |b|bl[\ 1: Error }.\ 2: Info ﬁ\ 3 Croz-references }.\ 4: iddress info. }.\ 5 Modity }1.\ 6: Diagnostics }1.\ 7:Co

Prezs F1 to get Help. 2 |offline Lbz«52 Nw2 Lnl Insert (Chg
Figure 32
Table 3
Again, the editor asks you to fill in the required pa—
rameters. Fill these rows with proper parameters, then save Network 2:
and quit.
CALL ”AG_RECV”
Note: 1D =1
1) The “ID” and “LADDR” must also match the values in LADDR :=W#16#100
Figure 14. RECV :=P#DB11. DBX 0.0 BYTE 240
2) For the CP300 series, the maximum length of “AG RECV” NDR :=ML. 2
is also bounded by 240 bytes. ERROR :=M1. 3
3) The received data will be written into DB11, and the STATUS  :=MW20
length of the received message will be written to MW30. LEN :=MW30

National Synchrotron Radiation Research Center,
RF Group, Yu-Han Lin
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.‘!,'.l il b SRR o e et ] I el USSR b by s L T T S T Ve v e TV v L s Ll | J Lj ﬂ*
g X

%Fﬂe Edit Inmrt PLC  Wiew @mﬁ,@%ﬁﬁad -

1

- &=p EPICS_PLC
- Bl SIMATIC 300(1)
- [@ cru sz
- &7 Programil )
(B Bources

Blocks
oo P 31 1. Select all

Prezz Fl to zet Help.

Figure 33

Select all components in SIMATIC Manager, and press the download button to download
all components into PLC. The general-purpose communication configuration is then
finished.

Communication Example

In this example, we will

confirm the connection between PLC and EPICS IOC,
put an analog value into PLC from I0C,

multiply this analog value by 2 in PLC,

read this value,

read a bit (switch) status, and

modify this bit status (turn on/off the switch).

Nation Synchrotron Radiation Research Center,
RF Group, Yu-Han Lin
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Comment:

DE1l.DEX 2.0
= Q 36.0
= DEL0.DEY 2.0
I DE1l.DEX 2.1
= Q 36.1
= DEL0.DEX 2.1
4 DE1l.DEY 2.2
= Q 36.2
= DEL0.DEX 2.2
4 DE1l.DEX 2.3
= Q 36.3
= DEL0.DEY 2.3
Figure 35

National Synchrotron Radiation Research Center,
RF Group, Yu-Han Lin

BRS LA Es0 - [UE] — HP16Y JLeSLINre U REY 21| M= E3}
iF File Edit Insrt PLC Debug WView Options Window Help - 9 X
D|(=-[@] 8| &|wl@| || cfdlfa
Hiix
s| | OE| e Ol [ =] w2
Contents: Of: Environmentlob
- @ Interface [ M arne
B Hew network +-f@ TEMP @ [TEMP
FE blocks a
+ FC blocks
SFE blocks _
SFC Blacks m: Title:
Jill tivltiple instances Comment.:
+- il Libcaries
L DE11l.DEW ]
L 2
1
T DE10,DEW 1] _
NOF O Il
’Fumtinn blocks of the project E
] Program elem. .. E_E Call stroct...
Presz Fl to zet Help. 2 offline Abs -
Figure 34

In the PLC terminal, insert a new network (Network 3)
in Organization block 1 (0Bl) to

1) load the value from DB11.DBWO,

2) multiply this value by 2, and

3) save the value to DB10. DBWO.

Insert another new network (Network 4) to read the bit
status of DB11 and turn on/off the output device. The
program is shown in Figure 35

Remember to download the modified OB1 into PLC by
pressing the download button. Then switch the PLC to RUN
mode.
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Table 4 shows the modified contents of data

base “example.db” .

“sT7-status”

connection

The record is used to verify
the PLC The
“ail6-1” 1is an analog input record that
reads the value of the first word of DBI10
(i.e. DB10.DBWO). The record “aol6-1” is an
analog output record that writes the value to
the first word of DB11 (i.e. DB11.DBWO). The
“bi-x/bo—x” are the binary in-
put/output records; they read/write the
value from/to the x—th bit of the third byte
of DB10/DB11.

status. record

records

Table 4

EPICS using SLS s7plc driver | 19/1

record(bi, s7-status) {
field (DTYP, ”S7plc stat”)
field(INP, “@ Station:0”)
field(SCAN, ”“I/0 Intr”)
field (ZNAM, “disconnected”)
field (ONAM, “connected”)
field (ZSV, ”"MAJOR”)
field (FLNK, ”“s7-status—counter”)
}
record (calc,
field (INPA,
field(CALC,
field (FLNK,
1
record (calc,
field (INPA,
field (INPB,
field (INPC,
field(CALC,
}
record(ai, ail6-1) {
field(SCAN, ” 1/0 Intr”)
field (DTYP, ”S7plc”)
field(INP, “@ Station:0/0 T=WORD”)
}
record(ao, aol6-1) {
field (DTYP, ”S7plc”)
field(OUT, “@ Station:0/0 T=WORD”)

s7-status—counter) {
”sT-status—counter”)
,’A+1,,)

”s7—-disconnect—counter”)

s7-disconnect—counter) f{
”sT-status”)
”s7-disconnect—counter. LA”)
”s7-disconnect—counter”)

” (A=0&&B=1) ?C+1:C”")

record(bi, bi-1) {
field(SCAN, “I1/0 Intr”)
field (DTYP, ”S7plc”)
field(INP, ”“@ Station:0/2

}

record(bi, bi-2) {
field(SCAN, “I1/0 Intr”)
field (DTYP, ”S7plc”)
field(INP, “@ Station:0/2

1

record(bi, bi-3) {
field(SCAN, “I/0 Intr”)
field (DTYP, ”S7plc”)
field (INP, “@ Station:0/2

1

record (bi, bi-4) {
field(SCAN, “I/0 Intr”)
field (DTYP, ”S7plc”)
field(INP, “@ Station:0/2

1

record (bo, bo-1) {
field (DTYP, ”S7plc”)
field(OUT, “@ Station:0/2
field (PINI, “YES”)

}

record (bo, bo-2) {
field (DTYP, ”S7plc”)
field(OUT, “@ Station:0/2
field (PINI, ”YES”)

1

record(bo, bo-3) {
field (DTYP, ”S7plc”)
field (OUT, “@ Station:0/2
field (PINI, “YES”)

1

record (bo, bo—4) {
field (DTYP, ”S7plc”)
field (OUT, ”“@ Station:0/2
field (PINI, “YES”)

1

B=0 T=BYTE”)

B=1

T=BYTE")

B=2 T=BYTE")

B=3 T=BYTE”)

B=0 T=BYTE")

B=1

T=BYTE")

B

2 T=BYTE”)

B=3 T=BYTE”)

‘Eiééig" —
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Table 5 shows the startup script of the IOC. Note that the <IP address> and the <port> field must
exactly match the PLC connection configurations (see Figure 15). Set the input size and output size
to 240 bytes, which is the maximum limit of a CP343 module.

Table 5

dbLoadDatabase .. /../dbd/s7plcApp. dbd
sTplcApp_registerRecordDeviceDriver
var s7plcDebug 1

#ts7plcConfigure name, IPaddr, port, inSize, outSize, bigEndian, recvTimeout, sendIntervall
#iconnects to PLC <name> on address <IPaddr> port <port>

#<inSize> : size of data bock PLC —> I0C [bytes]

#<outSize> : size of data bock I0C —> PLC [bytes]
#<bigFndian>=1 : Motorola format data (MSB first)

#<bigEndian>=0 : Intel format data (LSB first)

#<recvTimeout> : time to wait for input before disconnecting [ms]
#<sendIntervall> : time to wait before sending new data to PLC [ms]

sTplcConfigure Station:0, 140. 110. 205. 61, 2000, 240, 240, 1, 2000, 500

dbLoadRecords example. db

ioclnit

National Synchrotron Radiation Research Center,
RF Group, Yu-Han Lin
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& Applications Actions [
R root@® |ocalhost:/usrflocalfepics/base-3.14.8.2(/s7plcfsrc
File Edit View Terminal Tabs Help

s7plcMain: main thread started

s7plcMain Station:0: Connect to 140.110.205.61:2000 on socket 5
s7plcEstablishConnection Station:0: fd=5, IP=140.110.205.61 port=2000
s7plcMain Station:0: starting send thread Station:0S§

s7plcMain Station:0: starting recv thread Station:OR

s7plcSendThread Station:0: started

s7plcReceiveThread Station:0: started

iocInit: All initialization complete

pics> dbpr s7-status A check connection status

ASG: DESC: DISA: 0 DISP: 0

ISV: 1 NAME: s7-status RVAL: 1 SEVR: NO_ALARM
r;TAT: NO_ALARM SVAL: 0 '  TPRO: 0

pics> dbpr ail6-1 Fy -

SG: DESC: DISA: 0 DISP: 0

ISV: 1 NAME: ail6-1 RVAL: 0 SEVR: NO_ALARM

TAT: NO_ALARM SVAL: 0 TPRO: 0

pics> dbpf aol6-1 234 Analog input/output

DBR_DOUBLE: . 23 e e e e e s
pics> dbpr ail6-1

SG: DESC: DISA: 0 DISP: 0

ISV: 1 NAME: ail6-1 RVAL: 468 SEVR: NO_ALARM

TAT: NO_ALARM SVAL: 0 Y  TPRO: 0

pics> dbpr bi-1 A -

SG: DESC: DISA: 0 DISP: 0

ISV: 1 NAME: bi-1 RVAL: 0 SEVR: NO_ALARM

TAT: NO_ALARM SVAL: 0 TPRO: 0
e T it s T s
BR_STRING: Blﬂar’_‘,-’ lllp'l_lt .fr C'lltp'l_lt

e
ASG: ~ DESC: DISA: 0 DISP: 0

ISV: 1 NAME: bi-1 RVAL: 1 SEVR: NO_ALARM

ETAT: NO_ALARM SVAL: 0 v  TPRO: 0

epics> ||

v:@| |ﬂ root@localhost: fusr/local/epi|®) [RPM resource gcin - Mozilla Z‘

Figure 36

Execute the start up script. The result of the execution is illustrated in Figure 36. It is easy to
read/write an analog value from/to the PLC and turn on/off a switch of a device.

Enjoy EPICS!
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