SAIA PCD series xx7

Hardware configuration

Introduction

Aim of this guide


This guide shows you how to configure the hardware of SAIA PCD series xx7 controllers. The document is divided into three chapters:

· Chapter 1: Peripheral definition for SAIA PCD series xx7 controllers

· Chapter 2: Quick start

· Chapter 3: IO_Builder software tool

The first section explains how to define I/O peripherals. The second section is a step-by-step clarification of hardware configuration for a SAIA PCD series xx7 controller with STEP7 programming software from Siemens. The third section show you the alternative possibility to configure the hardware, using a software tools.

After reading through this guide you will be in a position to configure your SAIA PCD series xx7 controller correctly so that you can start programming immediately.

Readership

This guide is directed at PLC programmers, commissioning personnel and service staff. It assumes knowledge of Siemens STEP7 programming software.

Prerequisites

In order to carry out the procedure shown in this guide, you will require the following:

· SAIA PCD series xx7 controller PCD2.M1x7 or PCD2.M2x7

· STEP7 programming software version 3.x or higher

· MPI interface for PC or programming unit

· PCD9.P7E8 diskette with sample definition

Peripheral definition for SAIA PCD series xx7 controllers
1.1 Applicability

The information in this document applies to:

CPU: 



PCD2.M127/M157/M227/M257
 




PCD1.M137

Operating system version:
V2.100

1.2 Writing a peripheral definition

With PCD series  xx7 controllers, the peripheral addresses of I/O modules can be ranked in any order. The correct address assignment of I/O module address to socket is defined in data blocks DB1,DB511 or DB1023.

Definition in DB1, DB511 or DB1023

DB1 can be used for peripheral definition. The controller’s operating system recognises a data block with a valid peripheral definition by the identification “Mxx7” (see 3. Structure of DB1). Without this identification, the data block is not interpreted as a peripheral definition. The operating system of SAIA PCD series  xx7 controllers checks DB1 first. If it is not present or does not contain the identification, DB511 is checked and then DB1023. This means that DB1 can also be used for the controller program itself. For the sake of simplicity, the following refers only to DB1. However, all information given also applies to DB511 and DB1023.

The structure of DB1 must be as shown below. It can be generated with STEP7 programming software. The operating system of series xx7 controllers looks for this DB1 at every restart. If it is present, the roll-ins and roll-outs for the process image and direct peripheral accesses are executed according to the definitions it contains. 

· Without correct peripheral definition with the aid of data blocks 1 or 511 the accessing of I/O modules is not possible!
Structure of DB1
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The PCD2 sockets are numbered as followed:


DB1 is structured as follows:


Name
Type
Explanation


DB1_identfier
Double
word
Identification for peripheral definition. There must be -ascii- “Mxx7“ here (take care with capital/lower-case letters!).

Socket 1
Module_identification_1
Word
Identification code for a peripheral module (see 4. Module identifications).


PI_nr_1
Word
Indicates which partial process image contains the peripheral (0 = whole process image)


Input_count_1
Word
Number of input bytes


Output_count_1
Word
Number of output bytes


Input_base_1
Word
Base address of inputs (0-relative)


Output_base_1
Word
Base address of outputs (0-relative)


Mask_1
Byte
Input/output definition with PCD2.B100


Dummy_b_1
Byte
Reserved


Dummy_w_1
Word
Reserved


Module_identification_2
…
…


etc.



This structure repeats itself up to the last socket containing an I/O module. All data for empty sockets must be initialised with 0.

1.3 Module identifications

 Module IDs for the I/O modules supported should be taken from the tables. The tables also indicate how many peripheral bytes a module occupies (InputCount ( number of input bytes, OutputCount ( number of output bytes).

1.3.1 Digital I/O modules 

Module ID
Module type
Input count
Output count
Explanation

0001h
(hexadecimal)
A2xx, A3xx, A4xx:

PCD2.A200
PCD2.A220
PCD2.A250
PCD2.A300
PCD2.A400
PCD2.A410
0
1
All modules with max. 8 digital outputs (1 byte).

0002h

E1xx, E5xx, E6xx:

PCD2.E100
PCD2.E111
PCD2.E112

PCD2.E116

PCD2.E500
PCD2.E610
PCD2.E611

PCD2.E613

PCD2.E616
1
0
All modules with max. 8 digital inputs (1 byte).

0009h
A46x:

PCD2.A460

PCD2.A465
0
2
All modules with max. 16 digital outputs (2 bytes).

000Ah
E16x:

PCD2.E160

PCD2.E161

PCD2.E165

PCD2.E166
2
0
All modules with max. 16 digital inputs (2 bytes).

0003h

PCD2.B100
1
1
Combined I/O module

Analogue I/O modules 

Analogue value formats


Series  xx7 controllers recognise three different analogue value formats:

· SAIA analogue value format

· SIMATIC( analogue value format, bipolar

· SIMATIC( analogue value format, unipolar

According to the choice of analogue value format, different module IDs must be selected.

Also, for the module measuring temperature, a different format has been implemented.

· Direct temperature reading in tenth of degree (0.1°C)

Addressing Grid

Like the SIMATIC® PLC, the address of the analogue module can be set in two different grid, actually this possibility is not given for all the analogue modules :

· Grid of 2, which is the standard (e.g. PEW256,PEW258,PEW260,…)

· Grid of 4 (e.g. PEW256,PEW260,PEW264,…)

The choice of the Grid is done with different module IDs.

· If the addressing Grid is 4, the word between the address use (e.g. PEW258,PEW262,PEW266,…) can’t be accessed without carrying a system error.
Module IDs for SAIA analogue value format

Module ID

(hexadecimal)
Module type
Input count
Output count
Explanation

0020h

(Grid of 2)

0028h

(Grid of 4)
W1xx:

PCD2.W100
PCD2.W105
PCD2.W110
PCD2.W111
PCD2.W112
PCD2.W113
8

(Grid of 2)

16

(Grid of 4)
0
Analogue module with 4 analogue inputs

(see also chapter 1.5.2)

0021h

(Grid of 2)

0029h

(Grid of 4)
W2xx:

PCD2.W200
PCD2.W210
PCD2.W220
16

(Grid of 2)

32

(Grid of 4)
0
Analogue module with 8 analogue inputs

(see also chapter 1.5.2)

0040h

(Grid of 2)

0048h

(Grid of 4)
PCD2.W300

PCD2.W310

PCD2.W350

PCD2.W360
16

(Grid of 2)

32

(Grid of 4)
0
Analogue module with 8 analogue inputs

(see also chapter 1.5.4)

0041h

(Grid of 2)

0049h

(Grid of 4)
PCD2.W340
16

(Grid of 2)

32

(Grid of 4)
0
Analogue module with 8 analogue inputs

(see also chapter 1.5.3)

0010h
W4xx:

PCD2.W400
PCD2.W410
0
8
Analogue module with 4 analogue outputs

0030h
W5xx:

PCD2.W500
PCD2.W510
4
4
Analogue module with 2 analogue outputs and 2 analogue inputs

0060h
W6xx:

PCD2.W600

PCD2.W610
0
16
Analogue module with 8 analogues outputs, 12 bits.

1.4.2.1 Module IDs for SIMATIC( analogue value format, bipolar

Module ID

(hexadecimal)
Module type
Input count
Output count
Explanation

0020h

(Grid of 2)

0028h

(Grid of 4)
W1xx:

PCD2.W100
PCD2.W105
PCD2.W110
PCD2.W111
PCD2.W112
PCD2.W113
8

(Grid of 2)

16

(Grid of 4)
0
Analogue module with 4 analogue inputs

See 
1.5.5 Definition PCD2.W500
W 5xx:

PCD2.W500
PCD2.W510
4
4
Analogue module with 2 analogue outputs and 2 analogue inputs

8060h
W6xx:

PCD2.W600

PCD2.W610
0
16
Analogue module with 8 outputs, 12 bits.

Module IDs for SIMATIC( analogue value format, unipolar

Module ID

(hexadecimal)
Module type
Input count
Output count
Explanation

C020h

(Grid of 2)

C028h

(Grid of 4)
W1xx:

PCD2.W100
PCD2.W105
PCD2.W110
PCD2.W111
PCD2.W112
PCD2.W113
8

(Grid of 2)

16

(Grid of 4)
0
Analogue module with 4 analogue inputs

(see also chapter 1.5.2)

8021h
(Grid of 2)

8029h

(Grid of 4)
W 2xx:

PCD2.W200
PCD2.W210
PCD2.W220
16

(Grid of 2)

32

(Grid of 4)
0
Analogue module with 8 analogue inputs

(see also chapter 1.5.2)

8040h

(Grid of 2)

8048h

(Grid of 4)
PCD2.W300

PCD2.W310

PCD2.W350

PCD2.W360
16

(Grid of 2)

32

(Grid of 4)
0
Analogue module with 8 analogue inputs

(see also chapter 1.5.4)

41h

(Grid of 2)

49h

(Grid of 4)
PCD2.W340
16

(Grid of 2)

32

(Grid of 4)
0
Analogue module with 8 analogue inputs

(see also chapter 1.5.3)

8010h

W4xx:

PCD2.W400
PCD2.W410
0
8
Analogue module with 4 analogue outputs

See 
1.5.5 Definition PCD2.W500
W 5xx:

PCD2.W500
PCD2.W510
4
4
Analogue module with 2 analogue outputs and 2 analogue inputs

C060h
W600:

PCD2.W600

PCD2.W610
0
16
Analogue module with 8 outputs, 12 bits.

Modules for axis control

Module ID

(hexadecimal)
Module type
Input count
Output count
Explanation

0080h
PCD2.H100
3
6
Counter 16 bits, up to 20 kHz

0081h

PCD2.H110
8
14
Counting and measuring module up to 100kHz, 1 channel

0085h
PCD2.H150
4
4
SSI interface module, 1 channel

0082h
PCD2.H210
8
8
Motion control module for stepper motors, 1 axis

0083h
PCD2.H310
PCD2.H311
8
8
Motion control module for servo motors, 1 axis

· With modules PCD2.H110 and PCD2.H150, the field dummy_w is also used. See relevant module documentation for more detailed information. 
Special modules 

1.3.2 PCD2.B100

The PCD2.B100 I/O module is a combined digital I/O module with 2 fixed inputs, 2 fixed outputs and 4 selectable as inputs or outputs. Each one of the selectable I/Os must either be configured as an input or output. The “mask” field is only evaluated in connection with the PCD2.B100 module (module ID 0003h). If you are not using a PCD2.B100 module, enter 0 in the “mask” field.

The “mask” field is included in every socket entry for I/O definition. Each of the eight inputs or outputs corresponds to one bit in the “mask” field.

The “mask” field is structured as follows:


Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1
Bit 0

Value
1
1
0/1
0/1
0/1
0/1
0
0

Type
Output (fixed)
Output (fixed)
Input/ Output (variable)
Input/ Output (variable)
Input/ Output (variable)
Input/ Output (variable)
Input (fixed)
Input (fixed)




Value = 1
(
Output
Value = 0
(
Input



Example of I/O definition


If in addition to bits 7 and 6, bits 4 and 3 are also used as outputs, the “mask” field must contain the binary value 1101‘1000b (D8h hexadecimal).

PCD2.W11x and W200, temperature measurement

Description


The purpose of the modules PCD2.W11x and PCD2.W220 is the temperature measurement, in fact each module has been made to connect temperature sensor on it. Which are: 

· PCD2.W110 = PT100 

· PCD2.W111 = Ni100 

· PCD2.W112 = PT1000 

· PCD2.W113 =Ni1000

· PCD2.W220 = PT1000/Ni1000 

By selecting the right Identification for the module, it’s possible to read directly the temperature in °C from the periphery. This one will be represented in tenth of °C (0,1°C) e.g. the temperature of 60 °C will be given as 600 . 

This configuration is done through the bit 8 to 10 of the Module ID, this is show on the following table. Of course the SAIA or the SIMATIC® Format still available for those module (see chapter 1.4.2).

IDentification

High Byte
Low Byte
Module ID

(hexadecimal)
Module operating mode 

Bits 15…11
Bit 10
Bit 9
Bit 8
Bits 15..8
Bit7…0



0h
0
0
1
01hex 01hex
20hex 

28hex
0102h

0128h
PT100 2er Grid / PCD2.W110 

PT100 4er Grid / PCD2.W110

0h
0
1
1
03hex 03hex
20hex 

28hex
0320h

0328h
Ni100 2er Grid / PCD2.W111 

Ni100 4er Grid / PCD2.W111

0h
1
0
1
05hex 05hex 05hex 05hex
20hex 

28hex 

21hex 

29hex
0520h

0528h

0521h

0529h
PT1000 2er Grid / PCD2.W112 PT1000 4er Grid / PCD2.W112 PT1000 2er Grid / PCD2.W220 PT1000 4er Grid / PCD2.W220

0h
1
1
1
07hex 07hex 07hex 07hex
20hex 

28hex 

21hex 

29hex
0720h

0728h

0721h

0729h
Ni1000 2er Grid / PCD2.W113 

Ni1000 4er Grid / PCD2.W113 

Ni1000 2er Grid / PCD2.W220 

Ni1000 4er Grid / PCD2.W220

PCD2.W340, Multi-mode inputs

Description

The universal module PCD2.W340 has 8 multi-mode inputs, each can be configured individually through jumper. The possible input mode are:

· Position “T“: = PT/Ni 1000

· Position “V/4“: = 0..+2.5V

· Position “V“: = 0..+10V

· Position “C“: = 0..20mA





Identification

The configuration of the inputs mode is not done in the Identification but in the Dummy_w. So the identification depends only if you are addressing the inputs in a 2 Grid range or in the 4 Gird range:

0041hex = 2er Grid                                                   

0048hex = 4er Grid

Dummy_w

The format of the value read from the input can be adapted to the mode selected for the channels. This format selection is done in the Dummy_w of the configuration. Each channel can have a different value format. There are 4 different value formats available. The selection of the Format is done with 2 bits for each channel. 

0    0 = SAIA-Format (left oriented) 

0 1 = SIMATIC(-Format unipolar 

1    0 = direct  Temp. Value * 10. PT1000                       

1    1 = direct  Temp. Value * 10. Ni1000

The repartition of the channels in the Dummy_w word is:

Channel
7
6
5
4
3
2
1
0

Bit
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

e.g.  If we configure the channels:

0..1 : SIMATIC(-Format unipolar 

2..7 : direct  Temp. Value * 10. PT1000

Channel
7
6
5
4
3
2
1
0

Bit
1
0
1
0
1
0
1
0
1
0
1
0
0
1
0
1

Dummy_w = AAA5hex

· For operating the module without problems, the configuration has to be done according to the jumper setting and respectively to the temperature sensor connected. 
· If some input channels are not use, then the jumper has to be set on the position “C” or “V”.
1.3.3 PCD2.W350 and W360, Temperature measurement 

The purpose of the modules PCD2.W350 and PCD2.W360 is the temperature measurement, in fact each module has been made to connect temperature sensor on it. Which are: 

· PCD2.W350 : Pt100 or Ni100

· PCD2.W360 : Pt1000

By selecting the right Identification for the module, it’s possible to read directly the temperature in °C from the periphery. This one will be represented in tenth of °C (0,1°C) e.g. the temperature of 60 °C will be given as 600 . 

This configuration is done through the bit 8 to 10 of the Module ID, this is show on the following table. Of course the SAIA format or the SIMATIC® still available for those module(see chapter n1.4.2)

IDentification

HighByte
LowByte
Module ID

(hexadecimal)
Module operating mode 

Bits

15…11
Bit10


Bit

15..8
Bit

7..0



0h
0
0
1
01h 01h
40h

48h
0140h

0148h
PT100 2er Grid / PCD2.W350 

PT100 4er Grid / PCD2.W350

0h
0
1
1
03h 03h
40h

48h
0340h

0348h
Ni100 2er Grid / PCD2.W350 

Ni100 4er Grid / PCD2.W350

0h
1
0
1
05h 05h
40h

48h
0540h

0548h
PT1000 2er Grid / PCD2.W360 PT1000 4er Grid / PCD2.W360 

0h
1
1
1



Ni1000, Module not available!

PCD2.W500

Bipolar/unipolar mode


The PCD2.W500 module offers 2 analogue inputs and 2 analogue outputs. Both inputs and outputs can be operated as bipolar or unipolar. Whereas outputs can be adjusted individually as unipolar or bipolar, inputs can only be configured together as bipolar or unipolar.

SIMATIC( format


When SIMATIC( analogue value format is used, the chosen operating mode must be configured via corresponding module IDs. The relevant module IDs should be taken from the following table. 

Module ID

(hexadecimal)
Operating mode


Input I1
Input I0
Output O1
Output O0

8030h
Bipolar
Bipolar
Bipolar
Bipolar

9030h
Bipolar
Bipolar
Bipolar
Unipolar

A030h
Bipolar
Bipolar
Unipolar
Bipolar

B030h
Bipolar
Bipolar
Unipolar
Unipolar

C030h
Unipolar
Unipolar
Bipolar
Bipolar

D030h
Unipolar
Unipolar
Bipolar
Unipolar

E030h
Unipolar
Unipolar
Unipolar
Bipolar

F030h
Unipolar
Unipolar
Unipolar
Unipolar

· For perfect operation, the jumpers on the PCD2.W500 module must also be set correctly (see hardware manual)!
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