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1 Acquisition and actuation module PL250A

| 1.1 Main features

PL250A is a compact PLC for the acquisition of agadnd digital signals and the
rating of complex mathematical functions. Key featuare the logical blocks

which allow an easy and quick management of competrations.

The module may be placed beside the plant to cloaird remote communication
with central unit is possible via RS-485 MODBUS l¢gaic isolated), allowing to
simplify wirings and to increase noises immunityheTbox for DIN rail (9

modules) has been developed in conformity with @guirements for light and

heavy industry.

General features

Ambient Operating temperature 0-45 °C, humidity. 35UR%
Box 9 modules DIN rail, self-exstinguishing matékid 94 VO
Sealing Box IP30

Weight About 350 gr.

Dimensions 90 x 160, depht 53 mm

The table below summarizes available ordering codes

PL250A- O O O
Output 1 002 | 12 relays

2 6 relays + 6 SSR
Resolution analog 0 4 inputs, resolution 10 bit
inputs 1 4 inputs, resolution 16 bit
Supply AD 12...24V AC/DC+ 10%




| 1.2 Frontal panel

|

jul

5
No. | Description
1 | COM - Plug connector for serial communication COM1 ai@M2
2 | EXP = Plug connector for expansion of serial EXP1
3 | Trimmer for calibration
Green ledRUN :
e« ON = PLC is in RUN mode and is executing the instard
programmed by ladder language.
e Slowly flashing—> (0,5 s on / 0,5 s off) PL250A is used as I/O meq
(no ladder program loaded)
4 | Fast flashing > (0,2 s on / 0,2 s off) only boot program is loaasd
PL250A (no main program and no ladder application)
Yellow ledCOM :
e ON > for 50mS during transmission of each frame on ohdhe
available serial ports
e ON - always during ladder programming or maintenancePbC
(updating main program)
5 Slave number of module PL250A.




1.3 Main hardware data |

Hardware

Supply 12...24 Vac/Vdc 10VA

- Tension 0-10V (resolution10 bit)
- Tension0-1V (resolution 16 bit)
- Tension 0-20 mA (resolution 16 bit)
All - Current 0-20mA (resolution 16 bit)
- Current 4-20mA (resolution 16 bit)
- Input PT100, NI100

- Input NPN, PNP

- Tension 0-10V (resolution10 bit)
- Tension0-1V (resolution 16 bit)
- Tension 0-20 mA (resolution 16 bit)
- Current 0-20mA (resolution 16 bit)
- Current 4-20mA (resolution 16 bit)
- Thermocouples K,S,T,R,J,E

- Input compensation PT100, NI100
- Input NPN, PNP

- Tension 0-10V (resolution 10 bit)

- Tension 0-1V (resolution 16 bit)

- Tension 0-20mV (resolution 16 bit)
- Thermocouples K,S,T,R,J,E

- Input compensation PT100, NI100
- Input NPN, PNP

Analog inputs
(PL250A-x1-AD) Al2

AlI3

- Tension 0-10V (resolution 10 bit)

- Tension 0-1V (resolution 16 bit)

- Tension 0-20mV (resolution 16 bit)
- Cold junction temperature

- Input PT100, NI100

Al4 - Input NPN, PNP

! To activate digital input as PNP on PL250A-x1Ahnect to the input the signal
on pin 3 (OUT+10Vdc) and not the signal on pin £8) as for the other digital
inputs



- Tension 0-10V (resolution 10 bit )
Al1<AI2 Current 0-20mA (resolution 8 bit )
. ' - Current 4-20mA (resolution 7 bit)
Analog inputs
(PL250A-X0-AD) - Input PNP, NPN : .
- Tension 0-10V (resolution 10 bit )
AI3+Al4 |- Input NPN, PNP
I5/A1-16/B1 Inputs PNP or input for bidirectional
. encoder (30 KHz)
Encoder inputs o —
17/A2:18/B2 | Inputs PNP or 2 input for bidirectional
encoder (30 KHz)
Digital inputs 19+120 - Inputs PNP
Outputs . - Relay 5A-230 Vac
(PL250A-0xAD) ul=Ul2
U1+U6 - Relay 5A-230 Vac
Outputs " Outputs SSR 10-32Vdc max 100mA for
(PL250A-1xAD) | U7+U12 Outrf’ut
Analog output$ AQ1+AQ2 |- Tension 0-10V (resolution 8 bit)
- RS485 available on terminal blotk
Ccom1 (A,B,C) and on COM plug-8 poles
(galvanic isolated).
Serial ports - RS232 available on connector EXP
EXP1 ;
plug-8 poles (not isolated).
- RS232 available by connector COM
COM2 :
plug-8 poles (not isolated).

! First encoder input uses hardware inputs 15 andS&&ond encoder input uses
hardware inputs 17 and I8. If encoder inputs aedughe relevant digital inputs are
not available. Max. frequency for encoders is 30zKHnot used contemporarily,
15 KHz if both inputs are used contemporarily.

2 To use analog outputs, select internal jumpershkisconnect from terminal
block the inputs 111 and 112. Therefore these ismainnot be used.

® To get COM1 RS4850n pins A, B, C select propérly internal jumpers which
disconnect inputs 118, 119 and 120. Therefore thepats cannot be used.
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| 1.4 Dimensions and installation |

7717999999

QI2 QI QI0 Q9 Q8 Q7

stave # [

by PIXSYS

B2 AQI AQ2
17 18 19 110 111 112 +V

Guida DIN EN 50022 Materiale NorylUL94V-0  Peso 350gr.

| 1.5 Electrical wirings |

No.

Name

Description

+

Supply 1224V AC/DC 10VA. To improve noises
immunity, the secondary of dedicated transformdnighly
recommended

ouT
10vdc

Output 10 Vdc for supply of sensors, potentiometers
encoders .. (reference signal on pin 9)
Output current:

100 mA max @ 12 Vac/Vdc (supply)
50 mA max @ 24 Vac/Vdc (supply)




Output 5 Vdc for supply of sensors, potentiometlers,

ouT : .

4 5 Vdc encoders .. (reference signal on pin 9)
Output current: 100 mA max

5 All Positive signal Analog input All.

6 Al2 Positive signal Analog input Al2.

7 Al3 Positive signal Analog input Al3.

8 Al4 Positive signal Analog input Al4.
Common negative signal for analog inputs. Connbigt|t

9 ov signal to analog inputs AtAl4 selected as digital inputs
NPN to activate the input.
Common positive signal for digital inputs. Connébis

18 signal to one of the digital inputs-1R0 or to analog inputs
Al1+Al4 selected as digital inputs PNP to activate |the

Vet input. Signal_ available on these pins can supph@ms

(current/tension) to connect to the analog inpWarfing:

37 on these pins the available tension is Vcc, ndtilizad!).

10 I5/A1 | Digital input Input  bidirectiona

11 16/B1 Digital input. encoder no. 1

12 171A2 Digital input. Input  bidirectiona

13 18 /B2 Digital input. encoder no. 2

14 19 Digital input.

15 110 Digital input.
Digital input / Analog output AQ1 .

16 | 1117AQL |4 16yDC. (See 1.6.6) g; . ﬁf}%‘ﬁe
Digital input / Analog output AQZ2 o '

171 1M27AQ2 4. 10yDC. (See 1.6.7) shortcircuit

38 113 | Digital input. S'_g”a}' Vi on the

39 114 | Digital input. pin ot inpu

40 115 Digital input.

41 116 Digital input.

42 117 Digital input.

43 117/C Digital input. ) |

44 119/A | Digital input. (Sseéf'lza'\)ﬂl RS48%

45 120/ B Digital input.

19 Q1N.O. |Relay contact Q1 N.O. .

20 Q2N.0. |Relay contact Q2 N.O. 5Ar;3?§[?v\20|t

21 Q3N.O. Relay contact Q3 N.O.
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22 Q4 N.O. Relay contact Q4 N.O.
23 Q5N.0. Relay contact Q5 N.O.
24 Q6 N.O. Relay contact Q6 N.O.
25
26 Q1-Q6 Common contact for relays @06.
57 Com
28 Q7N.O. |Relay contact Q7 N.O. 5A + 230Volt
29 Q8N.O. Relay contact Q8 N.O. resistive
30 Q9 N.O. Relay contact Q9 N.O. PL250-1xAD
31 Q10N.O. |Relay contact Q10 N.O. 10-32V 100m
32 Q11N.O. |Relay contact Q11 N.O. for PL250-2xAD
33 Q12N.O. |Relay contact Q12 N.O.
34
35 Q7=Q12 Common contact for relays @Q12.
Com
36
No. Name | Description
8 -
7 -
COM1 | PL250 8 :g :
RS485 Cl’\o'\_/'8 4 - COMI-A RS- (MORS. 44)
PESC 1 comn 3-
RS485 2 - COM1-C RS REF (MORS. 43)
COM 1-COMIT-B RS+ (MORS. 45)
8 -
7 -
PL250 8 =6 - COM2- RX232
COM?2 COM 2 - COM2- TX232
RS232 - .
PUg-8 1 come 3 - COM2- GND232
RS232 2-
1-
8 -
7 -
— 6 - EXP1-TX232
EXP1 PL250 8
5 - EXP1- RX232
EXP | Rs232 B .
PUIC 1 exp 3 - EXP1- GND232
RS232 2-



1.5.1 Connection of sensors to analog inputs

Below some examples of connection for common sensothe analog inputs of
PL250A.

12V102aV OUT  ajp A2 AI3 A4

12V1024V OUT  aj1 A2 AI3 Al4 12V10 24V OUT  Aj) A12 AIS Al4
& 3 2

5 Fo-1ov
V4 i 0-20mA v [F { 0-20mA
vty : ,
(18) LA20mA - St Jaocoma el
I a2 (18)_ outk-+ 4 3 POT. TKohm

1.5.2 Examples of encoders connection

12Vto24V OUT )1 A2 AI3 Al4
AC/DC vDC

+ — w0+ gl G G G ¥
NEPEHENED

APFt--1---

V+ (18) Encoder

B

1.5.3 Example of connection to RS485

Below an example of connection for more modules F0& to RS485 for
communication with a master device.

_-_-_I-_-_;,; USARE CAVO SCHERMATO TWISTATO 220 ohm

m g/l

5 e ol ol 8l & @ e ol 3 5
TR2 RUN RS‘!S‘ZBO IIAD I'Ic! nz ‘i' RUN RS‘SEI%D ne I‘I:S nz

A

11



1.6 Setting of internal jumpers

PL250A is provided with some internal jumpers whidlow to configurate analog
inputs, to connect the pins to the analog output® RS485 available on Plug-8
COM1.

WARNING: Switch off the PL250A before proceeding vith any hardware
configuration !

Jumper JP16 is not available on model PL250A-x0ADgven if it is marked on
drawings

1.6.1 Jumpers setting for selection of inputs 118109-120 or RS485

Pins 43, 44 and 45 may assume different functiselgctable by internal jumpers.
To enable the choosen function, select jumperesasritbed :

« Digital inputs 118, 119 and 120 (JP17, JP2 and dB3ed between 2-3)
dod® VAV
oo @l @

A1

» Serial COM1 for expansion and connection to bus88S4P17, JP2 and JP3
closed between 1-2)

= gﬁfpr\

(@) DL2

@] ol g
O
S
N 07
Ouw % _ +
@
OE‘@ EE//
(@]
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1.6.2 Jumpers setting to select type of analog inpAll

Select the jumpers as shown to get the chooserofyipput:

e Analog input 0+10V or Digital input PNP (input 0+2% and 0+1V only for
PL250A-x1AD) (JP4 and JP6 open)

2/|2]

£s9 ne o

g‘[l‘ ‘EI‘

R28

000 |0
(@)

NN SN




1.6.3 Jumpers setting to select type of analog inpAl2

Select the jumpers as shown to get the chooserofyipput:

e Analog input 0+10V or Digital input (input 0+20mVnd 0+1V only on
version PL250A-x1AD) (JP5 and JP7 open)

e Analog input 0+20mA or 4+20mA (JP5 closed and Jp&n)

| 2l12]

Cs9 e o

g‘[l‘ ‘EI‘

R28

000 |0
@]

14



1.6.4 Jumpers setting to select type of analog inpAI3

Select the jumpers as shown to get the chooserofyipput:

e Analog input 0+10V or Digital input PNP (input 02 and 0+1V only on
version PL250A-x1AD) (JP8 open)

e Digital input NPN (JP8 closed)

H

R =
O

0,008 0,

15



1.6.5 Jumpers setting to select type of analog inpAl4

Select the jumpers as shown to get the chooserofyipput:

e Analog input 0+10V or Digital input PNP (input 02 and 0+1V only for
PL250A-x1AD) (JP9 open)
n l:l ~+
DE‘\;

o
-

00
D)

!

00

« Digital input NPN (JP9 closed)

v

Cs3

(@
i

16



| Examples of inputs configuration for PL250A-x1AD

| 1.6.6 Configuration for 1 thermocouple

e 0V common input thermocouples. Connect negative pbthermocouple to
this input.

« Al3 thermocouple (JP8 closed)
Connect positive pole of thermocouple ts thput.

e Al4 temperature of cold junction (JP9 closed anti6Jélosed)
Used by internal device. Do not use this input.

e All and Al2 available for other configurations

17



1.6.7 Configuration for 2 thermocouples

e 0V common inputs thermocouples. Connect negatiVespaf thermocouples
to this input.

e Al2 thermocouple no. 1 (JP7 closed and JP5 open)
Connect positive pole of*'thermocouple to this input.

e Al3 thermocouple no. 2 (JP8 closed )
Connect positive pole of"®2thermocouple to this input.

e Al4 temperature of cold junction (JP9 closed anti6Jélosed)
Used by internal device. Do not use this input.

« All available for other configurations

C59

(&
.
C
C




1.6.8 Configuration for 1 sensor PT100

« AlI3 compensation PT100 (JP8 open)
Connect to this input the compensation cable of@@Tbne of the two wires
with same colour for PT100 — 3 wires)
e Al4 input PT100 (JP9 closed and JP16 open)
Connect positive pole of PT100 to this inpu
(one of the two wires with same colour for PT108 wires)

«  Connect 8 wire of PT100 to ground pin

e All and Al2 available for other configuration

19



1.6.9 Configuration for 2 sensors PT100

e Allinput PT100 no. 1 (JP6 closed and JP4 open)
Connect to this input the positive of PT100 (on¢heftwo wires with same
colour for PT100 — 3 wires)

e Al2 compensation PT100 no. 1 (JP5 open and JP7)open
Connect to this input the compensation cable of@@T&ne of the two wires
with same colour for PT100 — 3 wires)

e AlI3 compensation PT100 no. 2 (JP8 open)
Connect to this input the compensation cable ofG@T(bne of the two wires
with same colour for PT100 — 3 wires)

e Al4 input PT100 no. 2 (JP9 closed and JP16 open)
Connect to this input the positive of PT100 (on¢heftwo wires with same
colour for PT100 — 3 wires)

e Connect third wire of PT100 to ground pin

o

[0
2o
A i A N

i T

-
G,
00

(
(
(:
G




1.6.10 Jumpers setting to select input 111 or anajpoutput AQ1

N.B.: configurations valid also for PL250A-x0AD

Pin 16 can assume a double function, selectablenteynal jumper. To get the
chosen function, select the jumpers as described:

e Analog output AQ1 (JP12 closed between 2-3)

0
o

i
2

I

00 oo
O
4

[ |

% ‘D‘H”

1noa0oanan

n ciz
‘EI m [lﬁ{
- +
o P
-

o|0
0|0

o
A [ ] S
ol PHClsle

O = (=Nl
=2 Sk
Olg 2o
=] =0 ©

N

T« u1 ‘l:l 04

C

JP1

L ]
0oo0ooo

7
n

12|
imy

ISIEIIS IS5 SIS SIS

R31 R33 R38 R2B H27

000008

M3

« Digital input 111 (JP12 closed between 1-2)

0
o

0
~

o = c

= gftl; OO i oo ;:2{

S‘ij‘caz < g olo fjp
col I - T

L ]
0oo0ooo
0000000

- u1

7
n a [,

12l 12l g
imy

ISIEIIS IS5 SIS SIS

R31 R33 R38 R2B H27

000008

M3
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1.6.11 Jumpers setting to select input 112 or anajpoutput AQ2

Pin 17 can assume a double function, selectablenteynal jumper. To get the
choosen function, select the jumpers as described:
e Analog output AQ2 (JP11 closed between 2-3)

0
o

l

[
H

= = C14
= OF OO | %%{
= ‘DHD‘ C82 000 .
= o s solofg e

= U1

2, wOd

ol

o L o o

ISIEISIEISIS ISIEISISIE
N N N N N

Olohololiclio oo oo

R31 R33 R38 R2B H27

080808
e Digital input 112 (JP11 closed between 1-2)

4
i) [is] NI
18l 1l g
i cl odg o

0
o

l

[
H

= = =
n = - c12
= 2% QEHHMHWWMWHO<)§E{
b cio
= lglal 2 o Zolol s
o
Tt oL
g g g ol PlClgle
=g E[d[°lB2" BEk
(== = | b = g SD[
R | = EE U1 ‘SE
4LD [is] ~NCd 7| = «
T e R R e i

ISIEIRIS ISR ISIE IS

R31 R33 R38 R2B H27

000008

M3
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1.6.12 Protocol address for PL250A

Two jumpers are provided to configurate the addresmodule for serial
communication with a master device. There are 4labla combinations of these
jumpers. To connect more than 4 modules to the sstwork, it is necessary to
change the offset value of address. The addreggdn as follows:

MODULE ADDRESS = ADDRESS OFFSET + JUMPERS COMBINAN

The address offset, which is a value stored on mgmmbPL250A (default =*1"),
can be modified by writing on Word SM82.

Jumpers combinations are the following:

o 9o Q |8 o oo o |o
| 35 82 __Io | 35 82 __Io
IBISIEIZIEE IBISIEIZIEE
B HA2E  A27 B HA2E  A27

N/ A N/ A
Combination jumper = 0 Combination jumper =1

~

Lo

o 9o Q |8 o oo o |o
| 35 82 __Io | 35 82 __Io
IBISIEIZIEE IBISIEIZIEE
B HA2E  A27 B HA2E  A27

N/ A N/ A
Combination jumper = 2 Combination jumper = 3

23



| 1.7 Memory areas of PL250A

On module PL250A the user can enter memory areagé&mling and/or writing of
program data. Memory areas can be entered by atistng which enter single bit

(B), by word (W) or double word (D).

Code Location ENTER BY
\% Area Variables V B, W, D
SM Area Special Marker B, W, D
I Area Digital inputs B, W

Al Area Analog inputs B, W

Q Area Digital outputs B, W

M Area Marker B, W
AQ Area Analog outputs B, W

T Area Timer B, W

PT Area Preset Timer B, W

C Area Counters B, W
PV Area Preset Conters B, W
EEP Area EEPROM W

\ 1.7.1 Memory area Variables V

The memory area “Variables V” is the retaining meynehich is used by the
program to store data of operations. It is compdse®00 locations, type word
(therefore 100 double words). This area may beredtey operations on bit, word
or double word. Number of double word still refezghe words structure,
therefore to enter consecutive variables in doulded the number must be put
forward of 2 units. The values are stored alsaasecf power fail thanks to

rechargeable back-up battery. After having beengdth the battery stores data for
approx. 6 months.

Accesso WORD Accesso doppla WORD
Vo VDO
z; DI
v VD2
V4 VD3
V3 VD4

24



1.7.2 Memory area “special marker SM”

This area is the retaining memory which contairlsdata used by the ladder
program to interact with the hardware resourceBldf50. Some of these data are
initialized at starting of PLC with default valudescribed in the table below. This
area contains all data related to analog inputsnters, countings and set values

of encoders, and also some bits controlled by the fer the ladder application as
well as the settings for serial ports.
The table below includes the content of each sihggation of the are “Special
markers”, giving the address for Modbus protocotl ahe type of operation
allowed for each location (R=reading, W=writingVR¢reading/writing).

SM n°

Mod.
word

Description / Meaning

SMO

2000

Status bit

Bit 0

RUN/STOP bit (1=run). At starting this bit
always forced to ON, obtaining the RUN mode
PLC. In STOP mode, the relay outputs of PLC
disabled.

iRIW
of
are

Bit 1

This bit is always ON for first scanning cycle
main program. Ex. It is used to exec
initialization subprogram.

ofR

Bit 2

This bit makes available a clock impulse of
seconds (ON for 30 seconds, OFF for 30 secon

B6(R
ds).

Bit 3

This bit makes available a clock impulse o
second (ON for 0,5 second, OFF for 0,5 secong

R
)

Bit 4

This bit € a clock of scanning cycle, which
active ON for one cycle and desabled OFF
following cycle. It may be used as counting in
for scanning cycle.

isR
for
Dut

Bit 5

Bit TEST. Setting this bit as ON, theading of

R/W

digital inputs is desabled. Status of inputs idiea

on words SM8 and SM9. Setting these words,
possibile to execute debug/test of prog
simulating the starting.

it is
am

Bit 6

This bit is ON during the transmission of datg
serial port COML1. It is automatically set to OFR
the end of transmission

tR
at

Bit 7

This bit is ON during the transmission of datg
serial port EXPL1. It is automatically set to OFR

tR
at

the end of transmission.
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Bit 8 | This bit is ON during the transmission of datg tdR
serial port COM2. It is automatically set to OFF at
the end of transmission.

Bit 9 |If set to ON this bit enables mode “modem” fdR/W
serial port COM1. This means that Timeput

receiving mode is automatically set to 40mS.

between one character and the other character in

Bit 10 | If set to ON this bit enables mode “modem” faR/W
serial port EXP1. This means that Timeput
between one character and the other character in
receiving mode is automatically set to 40mS.

Bit 11 | If set to ON this bit enables mode “modem” faR/W
serial port COM2.This means that Timeoyt
between one character and the other character in
receiving mode is automatically set to 40mS. [le

| SM1 | 2001| Diagnostic Bit (faults/anomalies)

Bit 0 | This bitis ON in case that the retainingta of thg R/W
area “special marker” are lost

Bit 1 | This bit is ON in case that the retaining datahef| tR/W
are “marker” are lost

Bit 2 | This bitis ON in case that the retaining datahef| tR/W
area EEProm are lost.

Bit 3 | This bit is ON in case that calibration data ast ¢ R/W

Bit 4 | This bit is ON in case of CPU reset or of watcR/W
dog intervention

Bit 5 | This bit is ON in in case of stack overflow on {He/W
area reserved to ram.

Bit 6 | This bit is ON in case of error during calibratioR/W
proceeding.

Bit 7 | This bit is ON in case of error/fault of serjaR/W
Eeprom.

Bit 8 | This bit is ON in case of error/fault of seriabck. | R/W

Bit9 |This bit is ON in case of error/fault of analpg/W
digital converter 16 bit

Bit 10 | This bit is ON in case of stack overflow of timeR/W
interrupts .

Bit 12 | ON in case of Analog input All out of range. R

Bit 13 | ON in case of Analog input Al2 out of range. R

Bit 14 | ON in case of Analog input Al3 out of range. R

Bit 15 | ON in case of Analog input Al4 out of range. R
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| Sm2

[ 2002

Bit for management of bidirectional encoders

Bit0 |[Loading of counter for bidirectional encoder| R/W
Setting this bit to “1”, at the end of scanning ley¢
the counter of encoderl (32 bit) is loaded with|the
value which is set on special marker n°24 (most
significant part) and on special marker n°25 (less
significant part). The bit is automatically set|to
OFF at the end of operation.

Bit 1 |Loading of counter for bidirectional encoder|2.
Setting this bit to “1”, at the end of scanningley¢
the counter of encoder 2 (32 bit) is loaded with|th

value which is set on special marker n°26 (most
significant part) and on special marker n°27 (pprte
bassa). (less significant part). The bit | is
automatically set to OFF at the end of operatior

Bit 2 | Load counter of bidirectional encoder 1 with zeR/W
impulse. Setting this bit to “1”, at the next z¢ro
impulse of encoder 1 (connected to input 17),|the
counter of encoderl (32 bit) is loaded with the
value which has been entered on special marker
n°24 (high area) and on special marker n°25 (low
area). Bit is automatically set to OFF at the ehd o
operation (available starting with boot 7).

[ sm3

[ 2003

Cycle time

This word gives the time of last scanning cyclethsf| R
program (resolution 100 uS).

[ sm4

[ 2005

Minimum cycle time

This word gives the minimum time of scanning cfolel R
noticed program (resolution 100 uS).

[ sSm5

[ 2005

Max. cycle time

This word gives the max. time of scanning ciclenfticed] R
program (resolution 100 uS).

SM6

2006

Interval of timed Interrupt no. 1

SM7

2007

Interval of timed Interrupt no. 2

These words define the interval for timed intersuptalue R/W
of interval may be set between 1 and 100 ms (exampl
SM6=1-2>1ms SM6=1002 100 ms). For SM6 and SM7
values not included between 1 and 100, the defaiting

of relevant interrupt is 100 ms. At starting thdues ar

fixed as 1002 100 ms.

SM8

2008

Status digital inputs 11+116 for test cycle

SM9

2009

Status digital inputs 117+132 for test cycle
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These words give the status of digital inputs dyriast
(SMO0.5=1). Each bit of these words refers to tretust of
one digital input, starting with less significantit
(SM8.0211, SM8.152116, SM9.62117, SM9.32120).
These words are autatically set to zero at the starting
PL250A.

R/W

SM10

2010

Min. value analog output AQ1

SM11

2011

Min. value analog output AQ2

The value of analog output AQ (SM14 or SM15) foictv
the volt output must be 0,0V. These words are tijr
modified using the instruction RANGE(AQX,Min,M3
Automatically set to zero at starting.

NR/W
BC
X).

SM12

2012

Max value analog output AQ1

SM13

2013

Max value analog output AQ2

The value of analog output AQ (SM14 or SM15) foictv
the volt output must be 10,0V. These words arectijr
modified using the instruction RANGE(AQXx,Min,M3
Automatically set to 100 at starting.

NR/W

X).

SM14

2014

Value of analog output AQ1

SM15

2015

Value of analog outputAQ?2

Values of these words define the values of congiudputs
AQ1 and AQZ2. The tension value of both outputés/esngoy
the formules below:

AQ1(volt) = (SM12-SM14)/(SM12-SM10))*10,0
AQ2(volt) = (SM13-SM15)/(SM13-SM11))*10,0
Setting the output value equals to minimum limitfpat
will be 0,0 volt; setting the value equals to mkmit, the
output will be 10,0 volt.

If output value is not included in the inten
Minimum<Value<Maximum, the value for rating v

output is automatically reset within the minimumdan

maximum limit.

R/W

al
Dt

Automatically set to zero at starting
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SM20

2020

Countings of counter bidirectional encoder 1 (higrarea)

SM21

2021

Countings of counter bidirectional encoder 1 (low eea)

SM22

2022

Countings of counter bidirectional encoder 2 (higrarea)

SM23

2023

Countings of counter bidirectional encoder 2 (low eea)

These words contain the value of bidirectional essiffor| R
encoders 1 and 2. Counting is stored even in chpawer
failure and it is automatically updated at each gram
scanning.

SM24

2024

Loading value for counter of encoder 1 (high area)

SM25

2025

Loading value for counter of encoder 1 (low area)

These words contains the value (expressed as cgshitiR/W
which is loaded on counter of encoder 1 when logdiit
SM2.0 is set to “1”.

SM26

2026

Loading value for counter of encoder 2 (high area)

SM27

2027

Loading value for counter of encoder 2 (low area)

Countings value loaded on counter of encoder 2 wleh
loading bit SM2.1 is setto “1”.

SM28

2028

Countings per second of encoder 1

SM29

2029

Countings per second of encoder 2

last secon. These words are automatically upda

Number of countings completed by the encodersnglriR
second

SM30

2030

Countings per tenth of second for encoder 1

SM31

2031

Countings per tenth of second for encoder 2

Number of countings read by encoders during lagt 18, R
These words are automatically updated every 100 ms.

SM32

2032

Configuration COM1 in mode free-port

SM33

2033

Configuration EXP1 in mode free-port

SM34

2034

Configuration COM2 in mode free-port

These words enable the mode FREE-PORT on seri&d, p&t/W
setting also the relevant parameters. Enabling thisde
the protocol of serial communication is desabledhyi
consequent direct access to transmission and reaip
data on port. These parameters are initialized abm
starting (mode free-port desabled).
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Bit 0+3 |Baud rate of serial port in mode free-poR/W
according to following values

0 - 4800 baud 6> 110 baud
1 - 9600 baud 7 - 150 baud
2 -2 19200 baud 8 2 300 baud
3 > 28800 baud 9 - 600 baud
4 - 38400 baud 10-> 1200 baud
5 - 57600 baud 11 -> 2400 baud

Bit 4+7 | Format of data for communication of serial poR/W
in mode free-port.

0->8,N,1 6> 8,N,2
1->80,1 7->8,0,2
2>8E]1 8-> 8,E.2
32>7N,1 9->7N,2
4->70,1 10> 7,0,2
52>7E]1 11> 7,E2

Bit 8 | Set this bit to “1” to enable mode free-port, or|9e/W
it to “0” to restore standard mode for serial pprt,
allowing communication according to selected
protocol.

SM35 | 2035| No. of characters on RX buffer of COM1

SM36 | 2036| No. of characters on RX buffer of EXP1

SM37 | 2037| No. of characters on RX buffer of COM2

These words contain the number of valid characteRX| R/W
buffer of each serial port. These words are usedheck
the no. of received characters in mode free-ponwy|A
writing on these words will empty the RX buffettisg the
value at zero.
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| SM38 | 2038

Filter analog inputs (default 5 averages)

A filter may be applied to the signals of analoguits,
selecting the number of values to consider in therage
for the rating of final input value. Range of atted filter
values: 1 to 5 averages..

R/W

[ SM39 | 2039

Filter digital inputs (default 10 ms)

A filter may be applied to the signals digital inputs
entering a delay time. If the state of input chageew
state will be confirmed only if input will keep dhstate fol
the given time. Data will be confirmed after thitef will
have eliminated noises and stabilized the inpuaessli

PL250A accepts delay time values between 0 ands50 nf

R/W

SM40

2040

Configuration Analog input All

SM41

2041

Configuration Analog input Al2

SM42

2042

Configuration Analog input Al3

SM43

2043

Configuration Analog input Al4

These special marker words define the type of 6
connected to analog inputs All, Al2, Al3 and Aldldst
properly the jumpers for configuration of inputsht
starting these words are automatically selectedirgmut
0..10v.

0 - Digital input

1 - Input 0+10V (resolution 10 bit)

2 = Input 0+20mA

3> Input 4+20mMA

Configurations only for PL250A-x1AD:

4 - Input 0+1V

5= Input 0+20mV

6 = Input thermocouple type K
7 - Input thermocouple type S
8 = Input thermocouple type T
9 - Input thermocouple type R
10 - Input thermocouple type J
11 - Input thermocouple type E
12 > Not available

13- Input RTD type PT100
14 - Input RTD type NI100

W
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SM44

2044

Min. value for Analog input All linear

SM45

2045

Min. value for Analog input Al2 linear

SM46

2046

Min. value for Analog input Al3 linear

SM47

2047

Min. value for Analog input Al4 linear

SM48

2048

Min. value for Analog input All linear

SM49

2049

Min. value for Analog input Al2 linear

SMS50

2050

Min. value for Analog input Al3 linear

SM51

2051

Min. value for Analog input Al4 linear

Set the minimum and maximum numeric limits fol@npR/W

conversion of inputs Al configured as V/I (curreamd
tensione) . These words are modified using thieucton
RANGE(AIx,Min,Max). Default settings at startingOifor
minimum value and 1000 for maximum value.

SMS52

2052

Offset calibration Analog input All

SMS3

2053

Offset calibration Analog input Al2

SM54

2054

Offset calibration Analog input Al3

SMS5

2055

Offset calibration Analog input Al4

SMS56

2056

Gain calibration Analog input All

SMS57

2057

Gain calibration Analog input Al2

SMS8

2058

Gain calibration Analog input Al3

SMS59

2059

Gain calibration Analog input Al4

These words define the calibration of conversion Atl,
Al2, Al3 , Al4. They are used to correct eventustakes o
reading. The formule is as follows:

Value Alx = Value Alx + (Value Alx * Gain calibrath Alx)
/1000 Offset calibration Alx.

At starting all calibration values are set to zero.

R/W

SM60

2060

Value Analog input All

SM61

2061

Value Analog input Al2

SM62

2062

Value Analog input Al3

SM63

2063

Value Analog input Al4

Numeric values of analog inputs Al obtained ratbegweet]
minimum, maximum values, the conversion and theegalf

offset and gain.
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SM65

2065

Min. value trimmer TR1

SM66

2066

Min. value trimmer TR2

SM67

2067

Min. value trimmer TR1

SM68

2068

Min. value trimmer TR2

Min. and max. numeric limits of analog conversiar| R/
trimmer TR. These words are modified with the irgton| W
RANGE(TRx,Min,Max). At starting the min. valuedsts 0
and max. value is set to 1000.

SM69

2069

Value trimmer TR1

SM70

2070

Value trimmer TR2

Numeric value of trimmer TR obtained by calculatioR
between minimum, maximum value and conversion

SM75

2075

Seconds internal clock0..59)

SM76

2076

Minutes internal clock (0..59)

SM77

2077

Hour internal clock (0..23)

SM78

2078

Date internal clock (1..31)

SM79

2079

Month internal clock (1..12)

SM80

2080

Year internal clock (0..99)

SM81

2081

Week day internal clock(0>Sunday ... 6 Saturday)

3%
Ry
s

These words contain date and time generated bynialt
clock. Writing on each of these words, the interolaick
will be automatically updated .Internal battery @lls
regular clock working also in case of power failure

| SM82 | 2082

Offset of protocol address of PL250A

This value is added to the value obtained from | tRAN
combination of jumpers used to select the addresg|(
paragraph 1.6.12 Protocol address PL250Apefault
setting at starting is 1.

[ smM83 | 2083

Status of selection jumpers

This word gives the position of jumpers used &edion] R
of protocol address. If jumper is closet, the ralvbit is
automatically set to “1”, if jumper is open the b set tq
zero.

Bit 0 | Status of jumper JP14

Bit 1 | Status of jumper JP13

XD[0170

Bit 2 | Status of jumper JP15.

SM84

2084

Status serial COM1

SM85

2085

Status serial EXP1

SM86

2086

Status serial COM2
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These words contain the status of communicatioralser R
COM1, EXP1, COM2. Each bit of each word notices|the
condition of failed communication (off line) or errfor
data sent or received by means of instructions CO#I6
or EXP_1+16 (example: SM84.0=1 means error in [the
istruction COM_1(...)). If serial is configured wittlave
protocol, fault condition is noticed setting to “Zll bit of
relevant word.

SM87 | 2087 | Baudrate serial COM1 (default 9600 baud)

SM91 | 2091 | Baudrate serial EXP1(default 9600 baud)

SM95 | 2095| Baudrate serial COM2 (default 19200 baud)

The value entered for this word defines the bawmfi R/W

serial port™.

0 - 4800 baud 3 - 28800 baud
1 - 9600 baud 4 - 38400 baud
2 -2 19200 baud 5 -2 57600 baud

! In order that changes are confirmed and activatés,word must be set during
initialisation. In case that any change is madét @ made in other parts of the
program, the baudrate will remain the default valfistarting.
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SM88 | 2088| Format of serial COM1
SM92 | 2092 | Format of serial EXP1
SM96 | 2096| Format of serial COM2?

Select format of communication data for serial gort R/W
0 -> 8,N,1 (default at starting) 6> 8,N,2

1>8,0,1 7->8,0,2

2>8E]1 8-> 8,E,2

32>7N,1 9->7,N,2

4->70,1 10> 7,0,2

52>7E]1 11> 7,E2

SM89 | 2089| Answer delay/Waiting data on receipt COM1(default 20 ms)
SM93 | 2093| Answer delay/Waiting data on receipt EXP1(default 100 ms)
SM97 | 2097| Answer delay/Waiting data on receipt COM2(default 0 ms)
The value of this word defines: R/W
e Slave protocol: minimum delay between end of serial
receipt from a master device and the start of amgwe
broadcast from PL250A (max 100ms).
e Master protocol: max. waiting between start of polling
broadcast from PL250A and complete receipt| of
answer from slave device.
Value is expressed as ms.
SM90 | 2090| Number of errors for signal about status COM1(default 10)
SM94 | 2094| Number of errors for signal about status EXP1(default 10)
SM98 | 2098| Number of errors for signal about status COM2(default 10)
Value entered for this word defines the numben RV
consecutive communication errors after which theraaly
is notified in the relevant bit of “serial status”.

! Format cannot be modified (8,N,1).

2 To activate the new settings, this word must belifieal in the initialization
function. In case that no change has been madeyocteange has been made in
other parts of the program, format will remain Haene as default at starting.
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1.7.3 Memory area “digital inputs I”

This memory area “digital inputs 1” is the areanthich the state of digital inputs is
stored. It is organized in words; each of the 6bthe word represents the state
of an input. For instance: the state of digitalun|20 is stored on bit no. 3 of word
2 in area |. The area consists of 4 words. The dinsl the second are updated with
actual state of inputs at the starting of eachegyshile the last two words may
contain the state of inputs read via serial comecation from an expanded
module.

1.7.4 Memory area “digital outputs Q”

This memory area stores the state of digital ostptiis organized in words; each
of the 16 bit of the word represents the statenobatput. . For instance: the state
of digital output QL1 is stored on bit no. 0 of wdrdh the area Q. The area consists
of 8 words. The first one is transferred to thepatg of PL250A at the end of each
cycle, the other ones may contain the state ohéurbutputs to write them via
serial communication on an expanded module.

1.7.5 Memory area “support marker M”

The memory area M contains teh status of all markbit contacts) used in the
program. It is organized in word; each of 16 bitlef word means the status of a
marker. Example: status of marker M1 is storedibmumber 0 of word 1 in the
area M. The area is composed of 8 words.

1.7.6 Area memoria “analog inputs Al”

In this memory area “analog inputs Al” the PL250#®res the value which is
assumed by analog inputs. The value is rated aicgptd min. and max. limits
which have been set as range of analog input.

1.7.7 Memory area “inputs trimmer TR”

In this area the PL250A stores the value assumettirbyners. The value is rated
according to min. and max. limits which have beetnas range of trimmer.
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1.7.8 Memory area “analog outputs AQ”

Memory area “analog outputs AQ” is the memory whaskignes values for analog
outputs. Percentage of analog output will be caled starting from the entered
value considering min and max range of analog dutpu

1.7.9 Memory area "timer T”

Timers are stored in this area. If timer is enaptbd value contained in this area
will increase or decrease according to type of fimih the resolution chosen at
the starting of timer.

1.7.10 Memory area “preset timer PT”

Memory area “preset timer PT” is the memory whére preset values of timers
are stored.

1.7.11 Memory area “counters C”

This memory area contains values of counters. Atapto type of conter, at each
counting operation, the value container in thisasamdl be updated.

1.7.12 Memory area preset values of counters PV

In this area the preset values of conters PV aredt

1.7.13 Memory area EEPROM

EEPROM area is the self-retaining memory to stdirélaa which cannot be lost
even if PLC is switched-off for long periods (ov&@months). Data stored in this
area are tested at the starting of PLC to check iheegrity and in case of
anomaly, the fault condition is notified (SM1.2)datne whole area is initialized at
0 (zero). Access and writing in this area requiceger time than any other area,
therefore it is recommended not to use this aredrémuent access, but only at
starting to copy the stored data , for examplergad/ , and then to use these for
quick access, guaranteeing a faster program.
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1.7.14 Memory area MMC

MMC area is the optional external memory which barused to save big amounts
of data which must be stored even by lack of posugply. Memory is Eeprom,
therefore access to this area is slower than atoemea V and SM. PL250 does
not check integrity of data saved in this area.

This area is divided in words {82767) and can be entered also by Modbus
protocol.

1.7.15 Memory area COMx_SEND and EXP1_SEND

Memory area COMx_SEND and EXP1_SEND are used t dfza which will be
sent to the relevant serial port. They are usegl 'nmode free-port. In standard
mode these areas are handled with the selected aoization protocol.

These ares are divided in byte (8 bit).

1.7.16 Memory area COMx_RECEIVE and EXP1_RECEIVE

Memory areas COMx_RECEIVE and EXP1_RECEIVE are usedave data
received by the relevant serial port. They are usely in mode free-port. In
standard mode these areas are handled with thetestlsommunication protocol.
These ares are divided in byte (8 bit).
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1.8 Protocol Modbus RTU slave

Module PL250A is conceived for the use with SCADAtems or Operator panels
via Modbus protocol RTU. Serial communication eeableading and modifying
of data on available memory areas, entering andalidng any data concerning
the PLC. Module PL250A is provided with 2 seriahwaunication ports which are
enabled to operate aveswith MODBUS protocol:

« COML1 - RS485 available on connector plug-8 angios" (43,44 e 45).
e COM2 - RS232 available on connector plug-8 (COM1).

Both serials support protocol modbus RTU as desdribelow. Therefore the
module PL250 may be connected and may communiciéte2nmaster devices at
the same time.

Main features of protocol Modbus RTU

Baud-rate 9600 bits/sec (default)

Format 8,N,1 (8 bit, no parity, 1 stop) (default)

Supported function| BITS READING (Ox01, 0x02)
WORDS READING (max 30 word) (0Ox03, 0x04
SINGLE BIT WRITING (0x05)
SINGLE WORD WRITING (0x06)
MULTIPLE BITS WRITING (OxOF)
MULTIPLE WORDS WRITING (max 30 word)  (0x10)

Error codes ILLEGAL FUNCTION CODE (Ox01)
ILLEGAL DATA ADDRESS (0x02)
ILLEGAL DATA VALUE (0x04)

Broadcast Simultaneus writing to all connected edausing address
0x00 and no answer by slaves.

Polling with| Polling using address OxFF, any connected slaveinawer

unknown slave

address

1 1f COM1 is enabled on pins, digital inputs 1189)120 will not be available.
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1.9 Addresses word/bit of PL250A for protocol Modbs RTU

The following tables give all data (word and bif)ish may be entered via Modbus
protocol. For all data the table gives readingimgitelements and the value
assumed at starting of PL250. According to initiafion value at styarting, the
following options are given:

1. “ROM fixed value defined by program.
2. “EEP” value stored on Eeprom for 10years even in atsef power supply
3. “TAMP” value stored on Ram memory with buffer batterhhe3¥e data are

stored in absence of power supply for a limitecetif@pprox. 4 months)

4. “7?"value of these data is unknown at starting
5. Defined value. The value assumed at starting ivéhge defined in the table.

WORD
MODBUS
ADDRESS DESCRIPTION WRITE | VALUE
0 Device type R | ROM
1 Software release PL250A R| ROM
2 Protocol activated on COM1 R| ROM
3 Protocol activated on EXP1 R| ROM
4 Protocol activated on COM2 R| ROM
5 Protocol address R | TAMP
1000 + 1199 | Word area variables V R/\WTAMP
2000 + 2099 | Word area special marker SM RMIAMP
3000 +~ 3095 | Word area timer T RW O
4000 + 4095 | Word area preset timer PT R/W 0O
5000 +~ 5031 | Word area counters C R/W O
6000 + 6031 | Word area preset counters PV RYW O
7000 + 7126 | Word area EEPROM R/ EEP
10000 + 10031| Word % prop/integr/deriv/outputs PID
10000 % proportional action PID1 0
10001 % integral action PID1 TAMP
10002 % derivative action PID1 R TAMP
10003 % output PID1 TAMP
10004 % proportional action PID2 0
10031 % output PID8 TAMP
32768+65535 | Word area MMC R/W EEP
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WORD

MODBUS
ADDRESS DESCRIPTION WRITE | VALUE
100 N.O. contacts digital inputs 11+116 Rl ?
101 N.O. contacts digital inputs 117+132 Rl ?
102 N.O. contacts digital inputs 133+148 Rl O
103 N.O. contacts digital inputs 149+164 Rl O
110 N.O. contacts digital outputs Q1+Q16 R O
111 N.O. contacts. digital outputs Q17+Q32 R O
112 N.O. contacts digital outputs Q33+Q48 R O
113 N.O. contacts digital outputs Q49+Q64 R O
114 N.O. contacts digital outputs Q65+Q80 R O
115 N.O. contacts digital outputs Q81+Q96 R O
116 N.O. contacts digital outputs Q97+Q112 R O
117 N.O. contacts digital outputs Q113+Q128 R O
120 N.O. contacts bistable relays B1+B16 R/W O
121 N.O. contacts bistable relays B17+B32 R/W 0O
122 N.O. contacts bistable relays B33+B48 R/W 0O
123 N.O. contacts bistable relays B49+-B64 R/W 0O
130 N.O. contacts timer T1+T16 R| O
131 N.O. contacts timer T17+T32 R| O
132 N.O. contacts timer T33+T48 R| O
133 N.O. contacts timer T49+T64 R| O
134 N.O. contacts timer T65+T80 R| O
135 N.O. contacts timer T81+T96 R| O
140 N.O. contacts countersC1+C16 R O
141 N.O. contacts counters C17+C32 R O
150 N.O. contacts positionens/off POS1+POS2 R 0
160 N.O. contacts tuning positioners on/off POS1SRO R 0
170 N.O. contacts support markers M1+M16 R O
171 N.O. contacts support markers M17+M32 R O
172 N.O. contacts support markers M33+M48 R O
173 N.O. contacts support markers M49+M64 R O
174 N.O. contacts support markers M65+M80 R O
175 N.O. contacts support markers M81+M96 R O
176 N.O. contacts support markers M97+M112 R O
177 N.O. contacts support markers M113+M128 R O
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BIT

MODBUS READ/ | RESET
ADDRESS DESCRIPTION WRITE | VALUE

1600 |N.O. contact digital input 11

+ + R/W ?
1663 | N.O. contact digital input 164
1760 | N.O. contact digital output Q1

+ + R/W 0
1887 | N.O. contact digital output Q128
1920 |N.O. contact bistable relay B1

+ + R/W 0
1983 | N.O. contact bistable relay B64
2080 |N.O. contact timer T1

+ + R 0
2175 |N.O. contact timer T96
2240 |N.O. contact counter C1

+ + R 0
2271 |N.O. contact counter C32
2400 |N.O. contact positioning on/off POS1

+ + R 0
2401 | N.O. contact positioning on/off POS2
2560 | N.O. contact tuning Positioning on/off POS1

+ + R 0
2561 | N.O. contact tuning Positioning on/off POS2
2720 | N.O. contact support marker M1

+ + R/W 0
2847 |N.O. contact support marker M128
16000 |Bit O area marker VO

- - R/W | TAMP
19199 |Bit 15 area marker V199
32000 |Bit 0 area special marker SMO

- - R/W | TAMP
33599 |Bit 15 area special marker SM99
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2 Ladder programming PL250A

| 2.1 General features

The software tool PLProg for Windows allows to gmam module PL250A. The
ladder programmino enables to draw the logic diagod the application and to
store it on PLC.

| 2.2 Elements of Ladder programming |

Available elements with relevant features aretidbelow.

2.2.1 Contacts digital inputs | \

Contacts | contains the state of digital inputsP@250A and eventually of one
more expansion. The N.O. contact is closed (on)midievalue is 1 (active input).
The N.C. contact is open (on) when bit value imput not active).

2.2.2 Relay outputs/SSR/auxiliary Q \

PL250A is provided with 128 outputs type “Q”, eaadmposed of one coil and the
relevant logic contact N.O. and N.C. which may keedito draw the ladder
diagram.On hardware of PL250A only 12 relay ouf88R Q are phisically

available, the other ones are available as auxitiglays.

Energizing coil “Q” , the relevant logic contactllivelose (N.O.) or open (N.C.).

The contacts of physical outputs are all N.O. anstarting all contacts N.O. are
open.

2.2.3 Bistable relays B

64 bistable relays are available. Each consistsnef coil and the relevant logic
contact N.O. and N.C. .

Energizing coil “B”, the relevant logic contact Wihange its state ( it opens if
previously closed, it closes if previously openheTN.O. contact is closed (on)
when bit value is 1. The N.C. contact is open @hgn bit value is 0. At starting
of PLC the N.O. contact is open.
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224 Timer T |

Three different operating modes are available forefs:

TON. Mode Start timing as delay at insertion counts time when coil is
active (ON). Timing bit (contact T) is activated &vh actual value (T) is
bigger or equals to preset time (PT). When coillésictivated (OFF), actual
value of timer “delay at insertion” is reset. Timeeeps on counting after
reaching preset value and it stops reaching the wsde 32767.

TOFF. Mode Start timing as delay at disconnectionallows to delay the
deactivation of an output for a certain time afteat the input has been
deactivated. When caoll is activated, the timing (biintact T) is immediately
activated and the actual value (T) is set to zAtodeactivation of coil, the
timer counts until elapsed time is equals to présetr (PT). After reaching
the preset timer, timing bit is deactivated andiaktalue does not increase. If
input is deactivated for a time which is lower th@eset time, the timing bit is
still active. To start counting, the function TORish notice a transition from
activated to deactivated (O OFF).

TONR. Mode Start timing as delay at insertion with memorycounts time
when coll is activated (ON). Timing bit (contact iE) activated when actual
value (T) is bigger or equals to preset time (PTYhen coil is deactivated
(OFF), actual value of timer “delay at insertiorttwmemory” is stored. This
value allows to accumulate time for more activape@noids of the coil. Actual
value of timer can be reset with operation MOV(T*6). Timer keeps on
counting after reaching preset value and it stgaching the max. value
32767.

Timers with operating modes TON, TONR and TOF alable in three different
resolutions, not depending from numer of timer;ytiban be activated with time
basis 10 ms, 100ms and Each counting of actual value is multiple of timeeseé.
Examplea counting of 50 in a timer with time ba6enis is equals to 500 ms.
Preset time (PT) can be directly loaded with a @alu by means of a variable in
the area VW, SMW, Al , TR.

2.2.5 Counters C

Counters are available with two operating modes:

< MUP. In modeCount Up the counting bit (contact C) is activated when
present value (C) is >= to preset value (PV). Ceuabunts up every time
that the counting-up input Cx(UP) goes from Off@m and it counts
down every time that the counting-down inputs GQWUN) goes from
Off to On.

44



The counter is reset when the reset input Cx(RESETctivated or when the
operation MOV(Cx = #0) is executed. At reachingr@x. value (32.767), the next
edge-up of the counting-up input will keep unchahtfe actual value. Similarly at
reaching of minimum value (-32.768) the next edgesfithe counting-down input
will keep unchanged the actual value. The up-caartiave an actual value which
keeps the actual counting (T). They also have aeprealue (PV) which is
compared to the actual value at the end of eachrano cycle. If actual value is
bigger or equal to preset value, the countingdadtivated (contact C), otherwise
it is deactivated. Please use number of counteefey both to actual value and to
Contact C of the counter itself.
¢« MDOWN. In mode Count Down, the counting bit (contact C) is
activated when present value is equals to zero.cblo@ter counts down
starting from a preset value (PV) on the edge-uphefcounting-down
input Cx(DOWN) and it counts up on the edge-up e tounting-up
input Cx(UP). At reaching of max. value (32.76Tg hext edge-up of the
counting-up input will keep unchanged the preseaiti®. The counter
resets the counting bit (contact C) and load prtessne with preset value
(PV) when loading input Cx(RESET) is activatedeTdounter in mode
count-down stops counting when it reaches zercadelaise number of
counter to refer both to actual value and to Cdracf the counter itself

Preset value (PV) may be directly loaded with augadr it may be loaded by one
the variables in the area VW, SMW, Al, TR.

2.2.6 Function Math formules FM |

The function FM allows to perform math operations { *, /, |, & *, <<, >>)
between two operators and to save the result ithanonemory location. The
operators can be numeric or they may also refeasddable memory areas.

2.2.7 Assignement Function MOV

The function MOV allows to assign to the specifimémory location a numeric
value or a value assumed by another memory location

2.2.8 Assignement Function BLKMOV

The function BLKMOV allows to assign to the memdatpck a numeric value or
the value assumed by another block of memory lonati
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| 2.2.9 Indexed Assignement Function MOVIND |

The indexed assignement function MOVIND allows $sign to a certain memory
location specified by another memory location anaric value or the value
assumed by another memory location selected iratba specified by a memory
location which is the index. This type of assignamallows to consider the
memory areas as vectors of a certain number ofitota by means of the value
assumed by another location called “index” it isgble to enter the value of the
area n=0, n=1, ..., n=N-1

2.2.10 Assignement function MOVTXT

Starting with the specified memory location, theiggement function MOVTXT

allows to save the characters of a string sent arsnmeter to the function.

Following types of format are available for chaeastof string in the memory area:

e ONE_CHARACTER_PER_WORD : in this format each wofddestination
area will contain only one character of string

e TWO_CHARACTERS PER_WORD in this format each worddestination
area will contain two characters of string, staytwith high area of the word

e ONE_CHARACTER_7_SEGMENTS_PER_WORD

2.2.11 Contacts Il immediate digital inputs

Contacts Il allow to read immediately the statecofisentono digital input. The
N.O. contact is closed (On) when bit value is Ziyacinput). The N.C. contact is
open (On) when bit value is 0 (deactivated input).

2.2.12 Immediate outputs QI

By means of direct access to outputs QI, PL250Avall to directly work on
outputs Q during the ladder program execution, ewvghout waiting the end of
program. The command is allowed only on hardwarépuis of PL250A

(QI1..QI12).

2.2.13 Contact IF

The operation “conditional comparison IF” allows ¢compare the values of 2
variables in any memory area. Following comparisamesallowed:
=, >=, <=, >, <, <>, Contact is active when congzan is true.
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2.2.14 Functions SBIT and RBIT

Function SBIT sets to “1” a bit of a memory areaewhthe coil of function is
activated.

Function RBIT sets to “0” a bit of a memory areaemwhthe coil of function is
activated.

Number of bit is 0 to 15, bit 0 is the less sigrant bit (LSB).

2.2.15 Contact BIT

This operation rates the value of a bit in a memamga. N.O contact is closed
(On) when bit value is 1. N.C. contact is open (@hgn bit value is 0. Number of
bit is 0 to 15, bit O is the less significant QiEB).

2.2.16 Function RANGE

The RANGE fuction defines minimum and maximum lisnibr analog inputs Al,
for trimmer TR, for analog outputs AQ and for PIDtputs.

Concerning analog inputs Al and trimmer , TtRe minimum and maximum values
allow to traslate the countings value of the analiggtal conversion into a value
which can be used inside the program. Below an pi&m

RANGE( Al 1, Min 10, Max 200)
For analog input All the function defines the miomm limit as 10 and the
maximum limit as 200. In case that analog input Aléuld be connected to a
potentiometer to fix a preset time (PT) of a timath time-base 100ms, the result
would be a variable time between 1.0 and 20.0 skx;aaccordino to the position
of potentiometer.

Concerning analog outputs A@inimum and maximum value allow to rate the
effective tension value of output 0+10V. Beloweatample:
RANGE( AQ1, Min -200, Max 500)

For analog output AQ1 the minimum limit is fixed-a®00 and the maximum limit
is fixed as 500. This means that setting numerigevaf output as —200, the output
AQL1 will be 0 Volt while setting the numeric valas 500 the output AQ1 will be
10Volt. In case that entered value are not incluglethe interval specified by
function RANGE, the output is kept within minimumdamaximum values. For
intermediate values, output tension is rated adagr following formule:

Output(volt) = ((Value — Min) * 10) / (Max — Min)
Maximum resolution for output AQ1 and AQ2 is 8 bit.
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Concerning PID outputaminimum and maximum values allow to rate the galu
for the output of PID control algorithm. Below erample:

RANGE( PID1, Min 100, Max 500)
For PID1 output , minimum limit is fixed as 0 andaxmum limit is 500. This
means that for output 0% the PID output will be aguo minimum fixed value
and for output 100% the PID output will be equalsttaximum fixed value. For
each PID [1..8], minimum and maximum values of atigre initialized at starting
as 0 and 10000.

2.2.17 Contact NOT

Contact NOT modifies the state of current flow. i@uat flow stops if it reaches
contact NOT and it works if it does not reach cohfdOT. The operation NOT
modifies logic value from 0 to 1 or from 1 to 0.

2.2.18 Contact P and N

The contact “positive transition P” activates therent flow for a scanning cycle
at each transition Off / On. The contact “negatikensition N” activates the
current flow for a scanning cycle at each transit@n / Off. When the operation
“positive transition P” detects a transition ofio value from 0 to 1, it sets this
value to 1, otherwise to 0. When the operation atizg transition N” detects a
transition of logic value from 1 to O, it sets thimlue to 1 , otherwise to O.

2.2.19 Function SEND and mode Free-port

Function SEND allows to activate data transmissignmeans of serial ports in
mode free-port. In this mode, which can be activatg special marker SM32,
SM33 and SM34, the protocol which usually handhes gerial ports is desabled
and the ports as well as the relevant TXT and RHebsi are controlled by the
ladder program. After loading on buffer the datasémd and activating function
SEND (which uses serial port and no. of charadiersend as parameters) these
data will be sent on serial line. During the traission of data, bit SM0.7, SM0.7
or SM0.8 (according to transmission port) will ket ® “1”, while it will be set to
“0” at the end of transmission. It is possible teeck the answer of a connected
device by means of SM35, SM36 and SM37, which donthe number of
characters received and saved on RX buffer of eacial port. Any writing on
each of these special marker will empty the RX @&uffCalls to function SEND
before the end of previous transmission or with enfrée-port desabled will be
ignored by the program.
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2.2.20 Function TunePOS and POS (positioning axisSNBOFF)

Function “TunePOS” completes the autotuning whnécessary to rate reaction
time and inactivity time of the axis on which a piogsing procedure is required.
The function “POS” proceeds to the ON/OFF positigniof an axis.Both
functions operate on the same memory area withldoubrd access (area marker
VD); the start address of the used memory area isresh@s parameter by
functions “TunePOS” and “POS”". The following tab#hows how data are
organized in the memory area used by the two fanstistarting from the address
of specified location.

Address | Contents

area VD
+0 Encoder countings
+2 Countings setpoint value of positioning

+4 Countings max. absolute discart of positioning

+6 Time required to reach max. speed (tenth ofredg)o

+8 Status of positioning output (O=stop, 1=onwarlishbackwards)
+10 Countings of inertia onwards

+12 Countings of inertia backwards

+14 Duration minimum impulse (resolution 0.2 mS)

+16 Countings of displacement after impulse of %)

+18 Countings of displacement after impulse of B

+20 Countings of displacement after impulse of 16(®

To use these functions, proceed as follows:

e Use ladder instruction “MOV” to transfer the coungti of used encoder
(SMD20 = Encoder 1, SMD22 = Encoder 2) in the fi#ldicoder countings”.

« Enter the countings value for axis positioningta field “ Countings setpoint
value of positioning ”

« Enter the countings value of max. discart allowegésitioning in the field
“ Countings max. absolute discart of positioning ”

« Enter time value (as tenths of second) requiredtlier axis to reach max.
speed.

» Start function “TunePOS” and wait until contact flePOS no” closes to
notify end of Autotuning procedure for axis. Datancerning inertia and
reaction time are now automatically stored on theicated memory area
where they remain at disposal for function “POS”".

« Desable function “TunePOS".
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» Start function “POS”. When the axis reaches th@ant (exept for preset
discart), contact “POS no” will close to notify eafipositioning

e Activate the outputs ONWARDS and BACKWARDS readivgue in the
field “Output”. If value of “Output” is given byunctions “TunePOS” and
“POS” as “1”, the output ONWARDS must be activatidt is “-1” the output
BACKWARDS must be activated; if it is “0” no outpotust be activated.

e Set to zero the value of field “Output” when thenétions “TunePOS” or
“POS” are desabled, to avoid that output is séitlass Onwards or Backwards.

ESEMPIO DI UTILIZZ0 DELLE FUNZIONI TunePO05 e POS

RO [ W00 = SMDZ20 ] Trazfenizce il valore del'encoder 1 nel campo "Conteggl encoder”
MO (W02 = #10000 ) Impozta 10000 nel campo "Conteggi valore setpoint di pogizionamento''
MO (W04 = #7100 Impozta 100 nel campo "Conteggi scarto azzoluto magzimo di posizionamenta’
w0 [ WDE = #50 ) Impaozta il tempo in decimi di zec per raggiungere la max velocita
I TunePO51 [ %00 Ezegue il Tunig dell Asze di posizionamento OM/OFF

— <5

E zalva i paraneti calcolati 2 partire dalla variabile YDO

TunePO51 a1 Alla fine del Tunig dopo aver calcolato i parametni chiude il contatto G

12 FOS1 [ 00| Ezeque il pozizionamento con metodo OMA0FF

—

Uzando i parametii di lavoro memorizzati da D0 in poi

POST 0z Huandao L'azze & in poziziohe chiude il contatto 02
Rk =|= #1 03 AWANTI Se il campo "Uscita' =1 attiva il relé 20ANTI
IF—
WD == #1 G4 IMDIETRO Seil campo "Uscita" = -1 attiva il relé IMDIETRO
IF—C >
I pS
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| 2.2.21 Function “serial communication COM and EXP”

Communication functions COM and EXP enable the mogning of the serial

ports (COM1-RS485 and EXP1-RS232) for reading/mgitiof data from

connected slave devices using the master protaetted in the project. These

functions are active only when in the project a telasommunication protocol has

been selected for the relevant serial port. A Maptetocol means a protocol

which enables PL250A to control the serial line ammication, controllino the

data flow towards slave devices. The two functiaressimilar, they only refer to a

different serial port. Instruction COM operateghninterface RS485, allowing to

connect more devices on the same line, while inBtm EXP operates with

interface RS232 allowing to connect one single cew PL250A. Instructions are

active until the relevant coil is active. Considaftso that, according to

communication protocol, the time required for dapgrade can be quite different

and read data are not immediately available avat@in of coil, but only after a

certaintime depending from communication delays.

Instructions COM and EXP requie the configuratibéfolowing parameters:

* Index (max. 16 different serial pollings)

e Type of operation:

 Reading: PL250A will read continuously data frotave device and will
store them in an internal memory area

e Writing: PL250A will write continuosly data on anternal memory area of
the slave device

* Reading/Writing: PL250A will read data on slave idevand will store them
in an internal memory area; when these internah dat PL250A will be
modified by the program, any ch’ange will be auttioaly sent also to slave
device by means of a writing instruction (this mstion can work only on a
single data each time).

* Slave number (communication address of slave dgvice

e Data type (word or bit)

« Number of data (or starting number in case of nuata)

« Internal memory area of PL250A where data mustbéd/written

e Word number (the same reading / writing instructiman work
simoultaneously on more consecutive data

2.2.22 Functions StartPID , PID , SetOutPID

Functions StartPID, PID and SetOutPID enables obuotra process by means of
PID algorithm (proportional, integral, derivative).
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Function StartPID starts the relevant control blaokl sets parameters as required.
Function can be activated once at the starting maly be recalled later to modify
quickly control parameters. PID integral actionimstialized only calling this
function and setting integral time to 0, otherw&seen in case of switch-off the
system will start control action keeping the sarmaecentage of integral action and
consequently limiting the transient times. Paransatequired by function StartPID
are the following:

« Proportional band

e Integral time

e Derivative time

e Dead band

Parameters can be entered with numeric formatferrieg to internal variables.
Integral time is expressed in time unit used fob Rlinction (ex. PID function
recalled every 1 sec., integral time expressedeicosds). Derivative time is
expressed with one decimal digit more than integjraé. Proportional band and
dead band are expressed with a numeric value pwiseand process.

PID function requires following parameters:

e Setpoint

e Process

e Output value

e Type of control action

* Type of output

After acquisition of necessary parameters valui3,fénction will enter the value
obtained by control algorithm in the variable “Outtalue”. This value will have
been obtained rescheduling the percentage valuel0080 (0.00%+100.00%)
between minimum and maximum value of PID outpwrtered using the function
RANGE.

For optimal results, PID function should be reahl& regular intervals. A timer
can be used or even an internal Interrupt, to lyetter intervals.

Function SetOutPID is used for control actions WwHiresee both automatical and
manual functions. The function allows to avoid @s& oscillations when changing
from manual to automatical PID control. Followipgrameters are required:

e Output value

It allows to set the value of PID output, automaticrating the single percentages
of proportional and integral action. Changing framanual to automatical
operation, PID output will assume the value enténechanual function and it will
start control action.

Consequently the function must be used only in rahoontrol, to keep PID output
in line with value of manual control.

This function automatically cancels derivative awoti

If the function is used with process value outgideportional band, integral action
will be set to 0.
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| 2.2.23 Functions StartPOSPID and POSPID |

Functions StartPOSPID and POSPID are conceivedduora a simple and quick
positioning by reading encoder 1 and by motor adnivith a tension +/- 10V
generated as differential by outputs AQland AQasitibning is achieved with
PID algorithm, adding also action “F” , which iseltio theoric speed of axis
motion.

Function StartPOSPID activates control action,imgtthe parameters as required.
The function can be activated once at startingthuty also be recalled later for a
quick change to control parameters. Integral acténPID is initialized only
starting this function and setting integral timeQoOtherwise , even in case of
switch-off, the system will start regulation keepiras reference the same
percentage of integral action, therefore limitihg time of transient.

Parameters required for function StartPOSPID addlowing:

*  Proportional band

e Integral time

» Derivative time

* Dead band

Parameters can be entered with numeric format en eeferring to internal
variables. Integral time is expressed with timet usid to recall function POSPID
(exemple: function POSPID recalled every 1 ms >tedral time expressed as
milliseconds). Derivative time is expressed witheotecimal point more than
integral time. Proportional band and dead bandeapressed as countings, since
they refer to encoder 1.

Parameters required for function POSPID are tHeviahg

e Setpoint (countings)

e Value of action F (+/- 10000)

e Output limits (0...10000)

Function POSPID, after getting setpoint value esped as countings, value of
action “F” and limit of output, will rate value @nalogic outputs AQ1 and AQ?2,
so that value of countings for encoder 1 will beado selected setpoint. Value of
action “F” will be added to the output value ratgdPID (max +/-10000). Keeping

value of action “F” to 0 a zero, this action wilbtnhaffect regulation. The limit of

output is conceived to limit the motion speed akaparticularly setting the limit

to 5000 the combined output AQ1 and AQ2 will assumax values +/-5.0V.

To assure optimal operation, the function POSPIDstnhe recalled at regular
intervals, therefore it is possible to use an maéinterrupt. All data used by these
functions are “double word” type(32 bit).
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2.2.24 Function GENSET

Function GENSET allows to generate automaticallyasiable setpoint, with
option to enter an acceleration and decelerationprdunction GENSET operates
on a series of adjoining variables in double watdrting with the location which
is given as parameter of the function.

Address | Contents
area VD

+0 State of function GENSET

0 -> Stop or end motion

1 - Function initialization

2 > Acceleration ramp

3 > Motion at constant speed
4 > Deceleration ramp

+2 Starting Setpoint / Setpoint rated at end of GEN function
(countings)

+4 Final setpoint (countings)
+6 Motion speed (countings * 1000 / time units)
+8 Duration of acceleration ramp (time units)

+10 Duration of deceleration ramp (time units)

+12 Instant speed of setpoint (countings * 100Métunits)

To use this function, proceed as follows:

- Enter on location VD+2 the starting setpoint

- Enter on location VD+4 the final setpoint

- Enter on location VD+6 max. motion speed as cogstih000/time units (to
have 3 decimals. Example: setting 12345 will givesgeed of 12.345
countings/time units).

- Enter on location VD+8 the duration of accelaratiamp (expressed as time
units; if duration of acceleration ramp must be dcamd and function
GENSET is recalled by an interrupt of 1 ms, ent9Q)

- Enter on location VD+10 the duration of decelematiamp.

- Write “1” on location VD to start the function whiavill automatically start to
write on location VD+2 the generated setpoint. ltmea VD will also be
updated with current state of function, while lacatVD+12will be updated
with instant speed of setpoint, expressed witle@rdals. This value may be
used to generate action “F” for function POSPID.

- At end of motion, when location VD+2 will reach ual of final setpoint, the
function will automatically enter standby moddedioated by value “0” on
location VD. This means that function GENSET canabgays active, even
when motion is not required.
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2.2.23 Function CONV

The function CONV provides the conversion of soutaé& in one of the available
formats. Conversion type “TO_7SEG_SIGNED” convergut data (one word
with sign -32768..32767) in a specified number aitd alredy suitable for a
display with 7 segments. The number of digits towest, starting from less
significant digit, will be sent to the function parameter.

The codes will be saved (one digit for each wotdjteg from destination word
and then in the following words accordino to thguieed number of digits.
Coversion type “TO_7SEG_UNSIGNED” is similar to thabove described
conversion. The difference is that the source dataonsidered as unsigned word
(0..65535). the code is composed by one bit sktitthe segment must be ON and
by one bit set to if the segment must be Off. Threspondance between bit and
segment is the following:

Conversion type “TO_ASCII_SIGNED” converts the eirig data (one word with
sign -32768..32767) in a specified number of ashiéracters. The number of
characters to save will be assigned to this functie parameter. Codes of these
characters will be saved (one character per waaddiisg with the destination word
and then in the following ones, according to theafaequired characters.
Conversion type “TO_ASCIlI_UNSIGNED” is similar tbe one described above,
but the source data is meant as unsigned worb8R5).
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