EXOR
Tech-note

Using UIM I/O Boards with CoDeSys

This document provides a description of the UIM local I/0 modules designed for use in the UniOP
HMI products. This technical note includes a description of the hardware as well as a description
CoDeSys support for the 1/0 board. General information about CoDeSys and Designer software are
included in the manual tn200.
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1 Introduction and notes

This document focuses on using the local 1/0 boards UIMO03, UIMO05 and UIMO6 in combination with
CoDeSys in the SCM modules. Please refer to the board hardware manual for specific information on
the connectors and the wiring diagrams.
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2 1/0 Boards Overview and General Information

Most of the 1/0 boards have special functions that can be configured at design-time using specific
Module Parameters in the CoDeSys PLC Configuration Editor, or at run-time using a common
interface named EXOR_IO_CTRL as shown in the figure below.

EXOR_IO_CTRL
IwModerumber
N—diFunctionCode
O—diArgument

Figure 1

This function is included in the library “EXOR.lib” supplied with the SITEK/EXOR target support
package. Please see the manual tn200 for additional information on the support packages.

The function has the following input parameters:

wNodeNumber Each board in the CoDeSys PLC Configuration Editor has a progressive Node
Number starting from zero; this is assigned by CoDeSys and can be seen in
the board “Base Parameters”. This parameter identifies the board to which the
“diFunctionCode” and “diArgument” parameters will be passed.

diFunctionCode  This parameter is passed to the specified board; it significance varies from
board to board.

diArgument This parameter is passed to the specified board; its significance varies from
board to board.

The function has the following output parameters:
diloCtriIResult This is the return value; its significance varies from board to board and from
FunctionCode to FunctionCode.
2.1 Diagnostic information

Each board when added to the “PLC Configuration” is assigned a “Diagnostic Address”.
Each board reserves at least 4 bytes starting form this “Diagnostic Address”.

Diagnostic information at the moment is not supported; the addressing space is reserved for future
enhancements.
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3 UIMO3

The following figure shows a configuration including the UIMO3 board.
The board is divided in Input and Output points.
No parameters have to be configured for this board.

< CoDeSys - (Untitled)* - [PLC Configuration]

File Edit Project Insert Extras Online ‘Window Help - ax
el e P e e
TE.—;H S -SITEK SCM1x on LINIOP et
ezOurCces H Baze parameters
=-- ILIM03 16 Digital Inputs[VAaR =
B3 Global Variable El gital InputsLAn].
B[ library ANALYZE [ ] UIMD3_DI_01 AT %I40.0: B
G- ibrary STANDA - [ a] UIMD3_DI_03 AT %[¥0.2: B I |7
""" ¥ &larm configurat |E| UJim03_DI_04 AT %1+0.3: B '
----- Library Manager e[ 3] IMD3_DI_05 AT %I0.4: B Input address: | %IB0
""" Log |E| LIM03_DI_06 AT %05 B Output address; |[%0B0
""" PLC - Browser [ ] UIMO3_DI_OT AT %I40.6: B -
""" PLC Canfiguratii |1| UIMO3 DI 08 AT %040 T B Diagnostic address: | kB4
----- i i - o
Sampling Trace ~[3] UIMO3_DI_09 AT %040 8: B
""" ﬁ Target Settingz
_____ Task configurat - 3] UIMD3_DI_10 AT %[0.9: B
..... 3, Walch- and Fie [ ] UIMO3_DI_11 AT %10.10:
..... 4 Warkspace [ ] UIMO3_DI_12 AT %I40.11:
[y UIMO3_DI_13 AT %1012
-3 UIMD3_DI_14 AT %I40.13:
|E| LIM03_DI_15 AT %X0.14:
|E| LIMO3_DI_16 AT %X0.15:

= D L0316 Digital OutputsPAR]
. UIMO03_D0_01 AT %Ci0.0:

UIMO03_D0_02 AT %e0.1:

: UIMO03_D0_03 AT %02

UIMO03_D0_04 AT %003

: . UIMO03_D0_05 AT %G04
. UIMO03_D0O_06 AT %C0.5: v

S (T ?

Loading library 'CAProgram Files\3s Software\CoDesSys V2 3lihrandIECSFC.LIB'
Loading library 'CAProgram Filesi38 SoftwarelCoDeSys V2. 3lihranAMALYZATION.LIB

'E:E]- < 3

| [OMLIME [0% [READ

Figure 2
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4 UIMO5

4.1 Overview

UIMO5 is general purpose (multifunction) 1/0 board, compatible with all UniOP hardware type —
0050. UIMOS5 should satisfy most of the typical process I/0O signals. The main feature of the UIMO5 is
its configurability. Due to the high level of integration, UIMO5 offers a *“one-board solution” for most
typical 1/0 configurations.

The current version of UIMO5 board includes the following:

e 20 Optically isolated digital inputs

e 12 Optically isolated digital outputs

e 4 Non isolated 12 bit Analog outputs (user programmable as current 0-20mA, current 4-20mA or
voltage 0-10V)

e 4 Non isolated (4 differential or 8 single ended channels) 12bit Analog inputs with different types
of input

e 1 Dedicated PT100 channel-input for general usage or compensation of thermocouples.

e Support for fast counter inputs

4.2 CoDeSys Support for UIM0O5

In order to use UIMO5 hardware with the SCM03-C/SCM11-C Internal Controllers, the proper 1/0
boards must be selected in the PLC Configuration.
Support for UIMO05 consists of seven 1/O boards as shown in Figure 3.

4, CoDeSys - (Untitled)* - [PLC Configuration] M=E3
File Edit  Project Insert Extras Online ‘Window Help _ | Ol »®

B=E e

2o | So || T[]

2, Resources Settinns |

B[] Global Yariable UIMDZ Loy

EHD librany AMALYZS o5 L6 Digital Outputs., ..
B2 lirary IECSFC.L Calculate addresses UIMOS - Diagrastic, ..

B IJIMOS - Digital Inputs. ..

-2 library STAMDA

#ilam configurat Copy 1JIM0S - Digital Outputs. .. n
..... Libwrary Manager 1JIM0S - analog Inputs., .. g
..... m Lag LIMOS - Analog Oukputs, .. Lt
..... | UIMOS - Counker [ Timer. ..

_____ Z-ti-: - Encoder Zero Search Enable, ..

£ - Diagnoskic, ..

""" @ Sampling Trace S

""" Target Settings LIMDE - Digital Outputs. .
""" Task configurat LIIMO& - Analog Inputs. ..
""" &, watch- and Re UIMOS - Analog Outputs. ..
""" 42 warkspace UIMOE - Counter { Timer...

LUIMOE& - Encoder Zero Search Enable, ..
& Bwte digital Input. ..

& Bwte digital Qutput, ..

ZanMasker,..

Ethernet Ij0 Slave. ..
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Fig

4.3 Configuration of Analog Inputs

ure 3

The UIMO5 Analog Input board has several parameters that have to be properly configured according
to the operation mode requested for each channel.

For all the four channels it is required to specify the operating mode and the full-scale limit.
Each channel can be used for:

e 1 Voltage differential measure, or

e 2 Voltage single-ended measures, or
e 1 resistance measure, or
[ ]

1 current measure

Figure 4 shows the configuration of the four Analog Inputs Couples:

< CoDeSys - (Untitled)* - [PLC Configuration]

File Edit Project Insert Extras Online Window Help

28] DlEiAaEEE

2, Resources
7] Global Variables

(8] &larm configuration
""" m Library Manager
..... m Laog

""" Sampling Trace
""" ﬁ Target Settings
""" Task configuration

(1] library IECSFC.LIB*30.3.04 15:28:

&
B[ librany ANALYZATION. LIB<30.20
&
(2 library STANDARD.LIB*30.2.04 1

=)

ChiType
ChdType
Ch1FullScaleSel
Ch2FullScaleSel
Ch3FullScaleSel
ChaFullScaleSel

0 valtage Differential {micrat
0 valtage Differential {micrat
0 valtage Differential {micrat
0 valtage Differential {micrat
0 (+-100mv) (+-2mA) (0.800hms)
0 (+-100mv) (+-2mA) (0.800hms)
0 (+-100mv) (+-2mA) (0.800hms)
0 (+-100mv) (+-2mA) (0.800hms)

""" Q “Watch- and Recipe Manager A
I W | >
E’ HES“'I. L nading lihran CBraaram Filas1 s SnfhwareitnleSee W7 i ik S
[ [ONLINE [0% [REZD
Figure 4

All the four channels are independently programmable to execute six different types of measurements.
The parameters Ch1Type, Ch2Type, Ch3Type and Ch4Type can be configured like show in Table 1.

MEASURE TYPE
Parameter value Measure Mode Units
0 Voltage Differential uv
1 Voltage Single Ended NV
2 Current HA
3 Resistance 2 wires mQ
4 Resistance 3 wires mQ
5 Voltage Thermocouple Ny

Different Full Scale can be selected for each Channel Couple as shown in Table 2.
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FULL SCALE
Full Scale Full Scale for Voltage | Full Scale for Current Full Scale for
parameter value Measurement Measurement Resistance

Measurement

0 +/—100mV +/-2mA 0-80Q

1 + /—500mV +/-10mA 0-400Q

2 + /-1 +/-20mA 0-900€Q2

3 +/-5V +/-20mA 0-8KQ

4 +/-10V +/-20mA 0-1IMQ

Table 2

Table 3 shows the different meaning assumed by the nine channels of the Analog Input board
depending on the measure mode selected in the configuration parameters.

CH | Board MODE

Signal VOLTAGE VOLTAGE 2/3 WIRES CURRENT
DIFFERENTIAL | SINGLE ENDED | RESISTANCE

1 Ana. Inp. Diff. measure Single Ended (CH+) | Res. Measure Current
Couple 1 Measure

2 Ana. Inp. Nothing Single Ended (CH-) | Nothing Nothing
Couple 1

3 égﬁp:gg Diff. measure Single Ended (CH+) Res. measure fﬂtgrgsg:e

4 Ana. Inp. Nothing Single Ended (CH-) | Nothing Nothing
Couple 2

5 Ana. Inp. Diff. measure Single Ended (CH+) | Res. measure Current
Couple 3 Measure

6 Ana. Inp. Nothing Single Ended (CH-) | Nothing Nothing
Couple 3

7 Ana. Inp. Diff. measure Single Ended (CH+) | Res. measure Current
Couple 4 Measure

8 Ana. Inp. Nothing Single Ended (CH-) | Nothing Nothing
Couple 4

9 Compensat | Res. Measure - -
. PT100

Table 3

The 9™ channel is an input channel dedicated to thermocouple cold junction compensation. Please
refer to the hardware description for additional details.

All the configuration parameters of the UIM05 Analog Input board can be easily changed run time
using the EXOR_IO_CTRL function with the following Function Codes:

Function Code Argument Description
0 0=4 Set Analog Input Full Scale for Channel 1
1 0+4 Set Analog Input Full Scale for Channel 2
2 0+14 Set Analog Input Full Scale for Channel 3
3 0+4 Set Analog Input Full Scale for Channel 4
4 0=5 Set Analog Input Mode for Channel 1
5 0+5 Set Analog Input Mode for Channel 2
6 0+5 Set Analog Input Mode for Channel 3
7 0=+5 Set Analog Input Mode for Channel 4

Table 4

Other Function Codes are reserved for factory test procedures and they can not be used.
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4.4 Configuration of Analog Outputs

The UIMO05 Analog Output board has several parameters that have to be properly configured
according to the operation mode you desired for each channel.

For all the four channels it is required to specify the operating mode; the full-scale limit is fixed to a
certain value depending on the selected mode.

Each channel can be used for:
e Voltage Output
e Current Output

Figure 5 shows the configuration of the four Analog Outputs channels

1 CoDeSys - [Untitled)® - [PLC Configuration] %]
File Edit Project Insert Exkras Online Window Help - 8 x

Bl=E| B@]ad s S|
- |] UIMOA - Digital Inputsfi -
; UIMOS - Digital Outputs] Base parameters  Morlie parameters |
& 3] UIMDS - Analog Inputs(y
B . UIMDS-AnaIDg Outputs!
[T] UIMOS_AD_CH1T A

42, Resources ”~
&~ Global Yariables

B library AMALYZATION

E

e

8- (] ibrary IECSFCLIE=30
-] library STAMDARD.LI

Marme Walue |
Chi1Type 0Valtage (+i=10,000 mv) ;|

. Alarm configuration

m] Library Manager
m Log

(B PLC - Browser
PLLC Configuration

Sampling Trace

ﬁ Target Settings
- Taszk configuration
Q YW atch- and Recipe N

[T] UIMOS_A0_CHZ A
b [T UIMOS_AO_CH3 A
: LIMOS_A0_CH4 A

>

Ch2Type 0Valtage (+-10,000 mvy x|
Ch3Type 0Voltage (+-10,000 mv) =
ChdType 0Valtage (+-10000 my) x|

Ayt o

' .P|'I'D|.v|%ﬂ]-

Loading library 'CAProgram Files\38 SoftwarewCoDeSys W2 ALibrandlECSFC LIB
Loading library '"CAProgram Files\3S SoftwarewCoDeSys W2, 3LibrandARNALYZATION.LIE!

>

[OMLINE OV [REZD

Figure 5

All the four channels are independently programmable to be used like voltage or current outputs. The
parameters Ch1Type, Ch2Type, Ch3Type and Ch4Type can be configured as shown in next Table.

Parameter value Channel Mode Output Range
0 Voltage Output —10.000 +10.000[mV ]
1 Current Output 0-+20.000[ A]
Table 5

The output range is fixed as specified in the previous table. The value written by the PLC program to
the output channels is an integer value between 0 and 10.000 in case of voltage and between 0 and
20.000 in case of current. Units are specified in the previous Table 5.

All the configuration parameters of the UIM05 Analog Output board can be easily changed run time
using the EXOR_IO_CTRL function with Function Codes listed in the next table:
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Function Code Argument Description
10 0=+1 Set Analog Output Mode Channel 1
11 0+1 Set Analog Output Mode Channel 2
12 0+1 Set Analog Output Mode Channel 3
13 0+1 Set Analog Output Mode Channel 4

Table 6

Other Function Codes are reserved for factory test procedures and they can not be used.

4.5 Digital Input and Digital Output Configuration

UIMO5 has 20 digital inputs as shown in Figure 6.

< CoDeSys - (Untitled)® - [PLC Configuration]

File Edit Project Insert Extras Online ‘Window Help - 8 x
BB Bl e i
— E-------SITEK SCM1x on LIMIOP ”~
R ; : :
E’ Ez0UICES . L:_l E UIMDS - Dlgltal InputSNAR] Base palameters
B[] Global Varisbles
-3 brary ANALYZATIO e[ ] UIMOS_DI_01 AT S040.0: BOOL;
B0 library STAMDARD. E LIMOS_DI_03 AT %+0.2: BOOL, Nod b ’—
ode rumoer:
74 £larm configuration [ g UIMOS_DI_04 AT %Ix0.3: BOOL,
-~ (ffj Library Manager e [ 3] UIMOS_DI_DS AT %IX0.4: BOOL; Input sddress: | %IE:0
';Ei ; - UIMOS_DI_0F AT %040 6 BOOL; . ]_zuau
=1 - DIOwEEl LIn0a_DI_0F AT %0406 BOOL;
PLLC Configuration E UIMOS DI 08 AT S0 7 BOOL: Diagnostic address:  |%ME4

| Samnpling Trace

ﬁT t et E UInos_Di_09 AT %6040.8: BOOL,
arget Settings

[ Task confguraton - 3] UIMOS_DI_10 AT %[40.9: BOOL;
-3, Watch and Recips e [ 3] UIMOS_DI_11 AT %[0.10: BOOL
X \arkspace e [ 3] UIMOS_DI_12 AT %IX0.11: BOOL
[ (3] UIMO5_DI_13 AT %[0.12: BOOL
[ (3] UIMOS_DI_14 AT %[X0.13: BOOL
- 3] UIMO5_DI_15 AT %[X0.14: BOOL
-3 UIMO5_DI_16 AT %[X0.15: BOOL
[ 3] UIMO5_DI_17 AT %E¢1.0: BOOL;
[ 3] UIMO5_DI_18 AT %E41.1: BOOL;
-3 UIMOS_DI_19 AT %[41.2: BOOL;
UIMO5_DI_20 AT %[1.3: BOOL;

I:I|?_| LIMOS - Digital OutputsfYAR] w
< b

Loading library 'CAProgram Filesi3s SoftwarelCoDe Sys W2 3iLibranIECSFC LIB
Loading library 'COProgram Files\3S SoftwarelZoleSys W2 AlibrandahAalLy ZATION LIB

IERER =R RIE >

| [OMLME [O% [READ

Figure 6
UIMO5 has 12 digital outputs as shown in Figure 7.
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< CoDeSys - (Untitled)® - [PLC Configuration]

File Edit Project Insert Extras Online ‘Window Help - 8 x
el e e e e
— E-------SITEK SCM1x on LIMIOP ”~
E, Resources : - = Baze parameters
- | g UIMOS - Digital Inputs[VAR =
El-[Z3 Global Variables @ e VAR
B2 library ANALYZATIO ED UIMOS - Digital QutputsaR] ]
B0 library STANDARD. Jinos_Do_02 AT %@x0.1: BOOI Node number:
74 £larm configuration - [ | LIMO5_D0_03 AT %GH0.2; BOOI
- (g Library Manager [T UIMDS_DO_04 AT %GX0.3: BOOI Input address: |84
Log o [T LIMDS_DIO_05 AT 300 4: BOOI Dutput addhess: [%0B0
PLE - Browiser e[| UIMDS_DIO_06 AT %GX0.5: BOOI _ _
'-'-' "':""“'-”'3"":"" [T | UIMD5_DO_07 AT %@X0.6: BOOI Diagnosic address: |2MB8
(2] Sempiing Trace [T | UIMO5_DO_08 AT %Q%0.7; BOOI
ﬁ Target Settings
(58 Task configuration - [ UIMOS_DO_09 AT %QX0.8: BOOI
3, Watch- and Fiecipe - [T UIMD5_DO_10 AT %Q¥0.9: BOOI
32 \orkspace e [T UIMOS_DIO_11 AT %0X0.10: BOC
JIM0s_Do_12 AT %@x0.11: BOC
IZZI|_;| UIMOS - Analog InputsfeaR] [
< | >
Loading library 'CAPragram Files\3s SoftwarelZaoleSys V2 AlibrandECEFC.LIB'
Loading library 'CAProgram Filest3s SoftwarelCoDeSys V2 3LibrardANALYZATION.LIB'
== =] || . 3
| [OHLIME [0% [READ

Figure 7

4.6 Counter/Timer Inputs

The UIMO5 board features four counter/timer inputs.

Each channel of Counter/Timer type consumes up to 4 digital inputs. In case all the 4 Counter/Timer
inputs are enabled, 4 digital inputs are still free for standard operation. Please refer to UIM05

hardware manual for additional specification and wiring diagrams.

For each counter/timer input you want to use, a “UIMO05 - Counter/Timer” board has to be setup in the
PLC Configuration. Figure 8 shows an example of possible configuration with 2 channels enabled.
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- CoDeSys - (Untitled)* - [PLC Configuration]
.File Edit Project Insert Exfras Online Window Help

_I_I_I!I@M%@I

- [{E 3ITEK ST 1% on LIMIOR

7|

'"'Alarm configuration

U0 - Encoder Zero Seart

2, Resources

- Global Variables &3] E| LIM0os - D?g?ial InpuisfvAR]
-1 frary ANALYZATIC B~ |I| UIM05 - Digital Outputs[+AR]
B[] library IECSFC.LIB*3 IZ]------E| UIm0s - Analog InputsNAR]
-2 lrary STAMDARD Bl i

@ Sampling Trace

o ﬁ Target Settings
Task configuration
Q “Watch- and Recipe
3% otk space

m Library Manager - IE UIM0S - Counter f Timer[¥AR]
Bl Log 0] UINDE_CT_Chix Valug AT %iD1(
""- PLC - Browser [ 3] UIMO5_CT_CHy_ZeroFoundF AT
FLI Conlfiguration

--E| UIMO5_CT_CHx_UndarFlowF AT
E| UIM0S_CT_CHx_OverFlowF AT 5
Bl LIIM0E - Counter f TimerfyAR)

Baze parameters  Module paramete

Marne [ walue
ChannelMr 1
Mode 1 Quadrature incrermental encoder counter

MachineZeroEnabled Mo
MachineZeraPolarity  Inputis Active LOYY
EncoderZeroEnabled Mo
EncoderferoPolatity  Inputis Active LOWY

JENEVENEN

Loading library 'C\Program Files\33 SoftwarelCoDeSyvs W2 ALihranAIECSFC LB
Loading library 'CAProgram Filesi35 SoftwarelCoDeSys W2 ALibranAAMALYZATION LIB

s

[GNONME [2 [REBD

Figure 8

The parameter "ChannelNr" specifies the number of the associated counter/timer input; allowed

rangeis1...4.

The board outputs channels have the following meaning:

Channel 1: Counter/Frequency Value

Channel 2: ZeroFound Flag
Channel 3: Underflow Flag
Channel 4: Overflow Flag

Board parameters have different options and they can be selected at design time.
An explanation of the parameters follows in Table 7, Table 8, Table 9, Table 10 and Table 11.

Parameter Name Value Description
Mode 0 Counter/Timer not active
1 Quadrature incremental encoder counter
2 Normal Counting
3 Gated Counting
4 Frequency Measurement
Table 7
MachineZeroEnabledF false Corresponding terminal block is used as
normal digital input
true Corresponding terminal block is used as
Machine Zero Input
Table 8
MachineZeroPolarityF false Means Input is active LOW
true Means Input is active HIGH
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EncoderZeroEnabledF false Corresponding terminal block is used as
normal digital input
true Corresponding terminal block is used as
Encoder Zero Input
Table 10
EncoderZeroPolarityF false Means Input is active LOW
true Means Input is active HIGH
Table 11

These parameters can also be changed run-time with EXOR_IO_CTRL function with the following
Function Codes:

Function Code Argument Description
100 0...4 Set Mode
101 0...1 Set MachineZeroEnabledF
102 0...1 Set MachineZeroPolarityF
103 0...1 Set EncoderZeroEnabledF
104 0...1 Set EncoderZeroPolarityF

Table 12

Other Function Codes are reserved and cannot be used.

4.6.1 Encoder Input

When input is attached to an incremental encoder, then at power up the Encoder Zero Search
procedure is usually performed.

The user program should handle the procedure enabling the Zero Search using the channels of the
“UIMO05 - Encoder Zero Search Enable” board.

The four channels of this board enable the Zero searching process on the corresponding encoder
inputs.
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< CoDeSys - (Untitled)* - [PLC Confipuration]

File Edit Project Insett Extras Online Window Help -8 x
B|=|E| 0|@]ee S| SR 5]

B B gl SITEK SCM1x on UNIOP ~

Ez0OUNCes: . BEISE! parameters
B[ 3] LIMOS - Digital Inputs[vAR E

B+ Glabal Varisbles [y Igital Inputs[/AR)

B1-(2 fbrary ANALYZATIO B[] UIMDS - Digital OutputS[VAR]

B~ library IECSFC.LIE=3 - |] LImMos Module id: 5

G- D library STANDARD. B

Made nurmber:

- (8l Alarm configuration SUIMO5 - Encoder Zero Search Enable[WAR]

""" m] Library M anager LIMOS_EMC_CH1_ZeroSearchF AT %Qx Input address: | #1840

""" m Log UIMOS_EMC_CH2_FeroSearchF AT %0 Output address: |%0B20

""" f- PLL - Browser UIMOS_ENC_CH3_ZeroSearchF AT S0 -

= '“'”"""' UIMDS_ENC_CH4_ZeroSearchF AT %@ Diagnostic address: | MB20
@ Smpina aee [y UIMOS - Counter f TimervAR]

""" ﬁ Target Settings

""" Taszk configuration

""" Q Watch- and Recipe Loading library 'CAProgram Files\3S SoftwarelCoDeSys W2 FAlibrard[ECSFCLIBY

""" 5@ WwWorkspace Loading likrary 'CAProgram Files\3s SoftwarelCoDeSys W2 ALibrandARALYZATION.LIB!

NERER=REERIE »

| [ONLINE [0V [RE&D

Figure 9

4.7 Diagnostic

UIMO5 is able to report the following diagnostic information using the “UIMO05 - Diagnostic” board.
The 2 outputs of this board are:

- Missing +24V Flag

- Output short circuit

< CoDeSys - (Untitled)* - [PLC Confipuration]

File Edit Project Insett Extras Online Window Help -8 x
28| @) D|S (25 ]
%H E-------SITEKSCWKDH LMICP A
EzOLNCes . Baze parameters
a8 UIM0O5 - Digital Inputs VAR =
&1 Global Varisbles Igital Inp UtslVAR]
B1-(2 fbrary ANALYZATIO B 1] UIMOS - Digital Outputs[VAR]
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Figure 10
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5 UIMO06

5.1 Overview

This document provides a description of the UIMO06 local I/0 module designed for use in the UniOP
panels. The technical note includes a technical description of the hardware and of the ISaGRAF
support for the 1/0 board.

UIMOG is general purpose (multifunction) 1/0O board, compatible with all UniOP CPU boards; please
note it can only be mounted on hardware type —0050 and later. UIMO06 should satisfy most of the
typical process 1/0 signals. The main feature of the UIMOG6 is the programmability. Due to the high
level of integration, UIMOG6 offers a “one-board solution” for most typical 1/O configurations.

The current version of UIMO06 board provides the following:

e 20 Optically isolated digital inputs

e 20 Optically isolated digital outputs

e 2 Non isolated 12 bit Analog outputs (user programmable as current 0-20mA, current 4-20mA or
voltage 0-10V)

o 8 Non isolated (4 differential or 8 single-ended channels) 14bit Analog inputs with different types
of input

e  Support for fast counter inputs

5.2 CoDeSys Support for UIMO6
In order to use UIMO06 hardware with the SCMO03 Internal Controller, the proper 1/0 boards have to be

chosen in the PLC Configuration.
Support for UIMO6 consists of seven 1/O boards as shown in Figure 11.
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Figure 11

5.3 Configuration of Analog Inputs

l

FEE

=58

c:

The UIMO06 Analog Input board has several parameters that must be properly configured to obtain the

requested operation mode for each channel.

For all the four channels it is required to specify the operating mode and the full-scale limit.

Each channel can be used for:

e 1 Voltage differential measure, or

e 2 Voltage single ended measures, or
e 1 resistance measure, or

e 1 current measure

The Figure 12 shows the configuration of the four Analog Inputs Couples.
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Figure 12

All the four channels are independently programmable to execute seven different types of
measurements. The parameters Ch1Type, Ch2Type, Ch3Type and Ch4Type can be configured like

show in Table 13.

Parameter value Measure Mode Units
0 Voltage Differential uv
1 Voltage Single Ended uv
2 Current LA
3 Resistance 2 wires mQ
4 Resistance 3 wires mQ
5 Resistance 4 wires mQ
6 Voltage Thermocouple 7y
Table 13

Different Full Scale can be selected for each Channel Couple as shown in next Table.

FULL SCALE
Full Scale Full Scale for Voltage | Full Scale for Current Full Scale for
parameter value Measurement Measurement Resistance
Measurement
0 +/-100mV +/-2mA 0-100Q (range
extends to 0 - 220 Q)
when 4 wires is
selected)
1 + /—500mV +/-10mA 0-500Q
2 +/-1V +/-20mA 0-1KQ
3 +/—5V +/-20mA 0-20KQ2
4 +/-10V +/-20mA 0.1MQ
Table 14

Table 15 shows the different meaning assumed by the nine channels of the Analog Input board
depending on the measure mode selected in the configuration parameters.
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CH | Board MODE

Signal VOLTAGE VOLTAGE 2/3/4 WIRES CURREN
DIFFERENTIAL | SINGLE ENDED | RESISTANCE T

1 Ana. Inp. Diff. measure Single Ended (CH+) | Res. Measure (1) Current
Couple 1 Measure

2 Ana. Inp. Nothin Single Ended (CH- . Nothin
Coupleq g g (CH-) Nothing g

i 2

| Comiay | e single Ended (Ch+) | Res- Measure () | Gurrent

4 Ana. Inp. Nothing Single Ended (CH-) | Nothing Nothing
Couple 2

5 Ana. Inp. Diff. measure Single Ended (CH+) | Res. Measure (3) Current
Couple 3 Measure

6 Ana. Inp. Nothing Single Ended (CH-) | Nothing Nothing
Couple 3

7 Ana. Inp. Diff. measure Single Ended (CH+) | Res. Measure (%) Current
Couple 4 Measure

8 Ana. Inp. Nothing Single Ended (CH-) | Nothing Nothing
Couple 4

All the configuration parameters of the UIM06 Analog Input board can be easily changed run time

Table 15

using the EXOR_IO_CTRL function with the following Function Codes:

Function Code Argument Description
0 0+4 Set Analog Input Full Scale for Channel 1
1 0+14 Set Analog Input Full Scale for Channel 2
2 0+4 Set Analog Input Full Scale for Channel 3
3 0=4 Set Analog Input Full Scale for Channel 4
4 0+6 Set Analog Input Mode for Channel 1
5 0=+6 Set Analog Input Mode for Channel 2
6 0=+6 Set Analog Input Mode for Channel 3
7 0+6 Set Analog Input Mode for Channel 4

Table 16

Other Function Codes are reserved for factory test procedures and they can not be used.

5.4 Analog Output Configuration

The UIMO06 Analog Output board has several parameters that have to be properly configured
according to the operation mode you desired for each channel.
For all the four channels it is required to specify the operating mode; the full-scale limit is fixed to a
certain value depending on the selected mode.

Each channel can be used for:
e Voltage Output
e Current Output

1 Open circuit return value: 2147483647m«2, signal error response value: -2147483648m.2
2 Open circuit return value: 2147483647m.2, signal error response value: -2147483648m.Q2
3 Open circuit return value: 2147483647m.2, signal error response value: -2147483648m.2
4 Open circuit return value: 2147483647m.2, signal error response value: -2147483648m.Q
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The following picture shows the configuration of the 2 Analog Outputs:

#i CoDeSys - uimO6demo. pro - [PLC Configuration]
File Edit Project Insert Extras Online Window Help

2= 8| 5|@]2d 5[5 | ST Tl
B [{E SITEK SCM1x an UNIOP

48 FLL PR PR : [ 3] UIMOG - ngftan Inputs[VAR]
-- IE UIMOE - Digital Outputs[WAR]

UIMOE - Analog Inputs[VAR]
EEUIMUE - Analog Outputs[YARE (
LIMOB_AQ_CH1 AT %G
- [T]UIMOB_AD_CH2 AT %C

Index | Mame Walue

Chi1Type 0Voltage (+-10,000 m\)jn;]
Ch2Type 0Valtage (+-10,000 mvy x|

W

L4 I ﬂ

| [ONLIME [0V [READ

Figure 13

Both channels are independently programmable to be used like voltage or current outputs. The
parameters Ch1Type and Ch2Type can be configured as shown in Table 17.

Parameter value Channel Mode Output Range
0 Voltage Output —10.000 +10.000[mV ]
1 Current Output 0-+20.000[ A]
Table 17

The output range is fixed and specified in the previous table. The value written by the PLC program
to the output channels is an integer value between 0 and 10.000 in case of voltage and between 0 and
20.000 in case of current. Units are specified in the previous Table.

All the configuration parameters of the UIM06 Analog Output board can be easily changed run time
using the EXOR_IO_CTRL function with Function Codes listed in the next table:

Function Code Argument Description
10 0+1 Set Analog Output Mode Channel 1
11 0+1 Set Analog Output Mode Channel 2
Table 18

Other Function Codes are reserved for factory test procedures and they can not be used.
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5.5 Digital Input and Digital Output Configuration

UIMO6 has 20 digital inputs as shown in the figure below:

< CoDeSys - uimO6demo.pro - [PLC Configuration]

File Edit Project Insert Extras Online ‘Window Help - .
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- [ 3] UIMDB_DI_03 AT %10, Hod ber [0
ode aumber:;
-3 UIMOB_DI_04 AT %140.:
=[] VIMOB_DI_05 AT %Ix0.. Input address: |#IB0
LIMOG_DI_06 AT %l<0.: Output address: | QB0

3] UIMOB_DI_OT AT 10,1
[ 3] UIMOB_DI_08 AT %[0,
3] UIMOB_DI_09 AT %Ix0.:
[ (3] UIMOB_DI_10 AT %I+0.¢
3] UIMOB_DI_11 AT %Ix0.
- (3] UIMOB_DI_12 AT %I+0.
UIMOG_DI_13 AT %I%0.
- (3] UIMOB_DI_14 AT %I0.
3] UIMOB_DI_15 AT %Ix0.
[ (3] UIMOB_DI_16 AT %I+0.
3] UIMOB_DI_17 AT 01,1
- 3] UIMOB_DI_18 AT %[1.-
3] UIMOB_DI_19 AT %11
- (3] UIMOB_DI_20 AT %IX1.0

BMEERT ’

| [OMLINE [O% [READ

Diagnostic address: | %MEB4

Figure 14
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UIMO6 has 20 digital outputs as shown in the figure below:

4 CoDeSys - uim06demo. pro - [PLC Configuration]

File Edit Project Insert Extras Online ‘Window Help - 5 X
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- [T UIMOB_DO_11 AT %0
[T UIMOB_DO_12 AT %0
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[T UIMOB_DO_14 AT %0
=[] LIMOB_DO_15 AT %0
[T UIMOB_DO_16 AT %0
=[] UIMOB_DO_17 AT %0
[T UIMOB_DO_18 AT %0
=[] LIMOB_DO_19 AT %0
- [F] UIMOB_DO_20 AT %G
[ ] LIMOG - Analog Inputs[VAR] o

g EEET] Y %

| [OMLINE [O0% [RE&D

Diagnostic address;  |ZMMEBS

Figure 15

5.6 Counter/Timers Input
The UIMO06 board features four counter/timer inputs.

Each channel of Counter/Timer type consumes up to 4 digital inputs. In case all the 4 Counter/Timer
inputs are enabled, 4 digital inputs are still free for standard operation. Please refer to UIM06
hardware manual for additional specification and wiring diagrams.

For each counter/timer input you want to use a “UIMO06 - Counter/Timer” board has to be configured
in the 1ISaGRAF I/0 rack. Next picture shows an example of possible configuration with 2 channels
enabled.
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- CoDeSys - uim06&demo. pro - [PLC Configuration] E'@'E'
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Figure 16

The parameter "Channel” specifies the number of the associated counter/timer input; allowed range is
1-4.

The board outputs channels have the following meaning:
Channel 1: Counter/Frequency Value

Channel 2: ZeroFound Flag

Channel 3: Underflow Flag

Channel 4: Overflow Flag

Board parameters have different options and they can be selected at design time.
An explanation of the parameters follows in next five Tables.

Parameter Name Value Description
Mode 0 Counter/Timer not active
1 Quadrature incremental encoder counter
2 Normal Counting
3 Gated Counting
4 Frequency Measurement
Table 19
MachineZeroEnabledF false Corresponding terminal block is used as
normal digital input
true Corresponding terminal block is used as
Machine Zero Input
Table 20
MachineZeroPolarityF false Means Input is active LOW
true Means Input is active HIGH
Table 21
EncoderZeroEnabledF false Corresponding terminal block is used as
normal digital input
true Corresponding terminal block is used as
Encoder Zero Input
Table 22
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EncoderZeroPolarityF false Means Input is active LOW
true Means Input is active HIGH
Table 23

These parameters can also be changed run-time with EXOR_IO_CTRL function with the following
Function Codes:

Function Code Argument Description
100 0.4 Set Mode
101 0...1 Set MachineZeroEnabledF
102 0...1 Set MachineZeroPolarityF
103 0...1 Set EncoderZeroEnabledF
104 0...1 Set EncoderZeroPolarityF

Table 24

Other Function Codes are reserved and cannot be used.

5.6.1 Encoder Input

When input is attached to an incremental encoder, then at power up the Encoder Zero Search
procedure is usually performed.

The user program should handle the procedure enabling the Zero Search using the channels of the
“UIMO06 - Encoder Zero Search Enable” board.

The 4 channels of this board enable the Zero searching process on the corresponding encoder inputs.

A CoDeSys - uimQ6demo.pro® - [PLC Configuration] [:”E|E|
File Edit Project Insert Extras Online wWindow Help - 8 X
el =2 ] e R T
EL-L1 Blo ; LIIMOB - Digital Inputs[VAR] Sl FnaiElEs
B3 e LIIMOG - Digital Outputs[¥AR]
B2 libre 2 B bModule id: &
-l . Mode number:
B libre ]
[ 2la . b [T UIMDB_ENC_CH1_ZeraSearchF AT Input address: | %IB 36
""" (i L . [T] UIMOB_ENC_CH2_ZeroSearchF AT Output address: | 20812
""" Loc E| UIMOE_EMC_CH3_ZeroSearchF AT . )
..... PLI E| UIMOE_ENG_CHA4_ ZeroSearchF A Diagnostic address: | ZMB20
..... PL( i il Hte ety aE
""" E!'-'\r Sar i _
..... & Tar - [y IMOG - Counter T TImeryAR)
""" Tasae w
=rn = £ ?
EREE
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Figure 17
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5.7 Diagnostic

UIMOG is able to report the following diagnostic information using the “UIMO05 - Diagnostic” board.

The 4 outputs of this board are:

- Missing +24V Flag

- Qutput short circuit digital outputs #1 - #8

- Output short circuit digital outputs #9 - #16
- Output short circuit digital outputs #17 - #20

< CoDeSys - uimO6demo. pro® - [PLC Configuration]
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0 e
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Figure 18
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