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Typographical Conventions

"Warning" stands for information, which indicate damages of hardware or soft-
ware, test setup or injury to persons caused by incorrect handling.

You find a "note" next to

— information, which absolutely have to be considered in order to guaran-
tee an error free operation.

— advice for efficient operation.

"Information” refers to further information in this documentation or to other
sources such as manuals, data sheets, literature, etc.

File names and paths are placed in <angle brackets> and characterized in the
font Courier New.

Program commands and user inputs are characterized by the font Courier
New.

Source code elements such as commands, variables, comments and other
text are characterized by the font Courier New and are printed in color.

Bits in data (here: 16 bit) are referred to as follows:

Bit No. 15 14 13 01 00
Bit value 215 | 214 | 213 | | 2l=p | 20=4
Synonym MSB - - - - LSB
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1 Introduction

The real-time development tool ADbasic is a software that on the one hand is
a means for easy programming of the ADwin-Pro Il processor system and on
the other hand is a tool that completely uses the multi-processing capacities of
the system.

This manual describes ADbasic instructions to access the variety of modules.
(see annex for the Instruction List sorted by Module Types).

There is also the ADbasic manual, which describes the more basic command
e.g. for calculations, for program structure or for process control.

The commands for access to the ADwin-Pro Il system with ADbasic are
included in the include files. After installation from the ADwin CD-ROM the
include files are available in the directory <C:\ADwin\ADbasic\incs>.

In order to get access to the ADwin-Pro and ADwin-Pro Il modules, you include
all required include files with the following line into your ADbasic program.

#INCLUDE ADwinPro All.inc

If you have already written ADbasic programs, you have used a separate
include file for each module group. Delete all these include lines completely
and insert the upper line instead.

Please note:

For ADwin systems to function correctly, adhere strictly to the information pro-
vided in this documentation and in other mentioned manuals.

Programming, start-up and operation, as well as the modification of program
parameters must be performed only by appropriately qualified personnel.

Qualified personnel are persons who, due to their education, experience
and training as well as their knowledge of applicable technical stan-
dards, guidelines, accident prevention regulations and operating condi-
tions, have been authorized by a quality assurance representative at the
site to perform the necessary acivities, while recognizing and avoiding
any possible dangers.

(Definition of qualified personnel as per VDE 105 and ICE 364).

This product documentation and all documents referred to, have always to be
available and to be strictly observed. For damages caused by disregarding the
information in this documentation or in all other additional documentations, no
liability is assumed by the company Jédger Computergesteuerte Messtechnik
GmbH, Lorsch, Germany.

This documentation, including all pictures is protected by copyright. Reproduc-
tion, translation as well as electronical and photographical archiving and mod-
ification require a written permission by the company Jédger
Computergesteuerte Messtechnik GmbH, Lorsch, Germany.

OEM products are mentioned without referring to possible patent rights, the
existence of which may not be excluded.

Hotline address: see inner side of cover page.
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A D Wi n The Program ADpro.exe

The Program ADpro.exe
2 The Program ADpro.exe

The program tool <ADpro.exe> has several taks:

— Show the modules on an ADwin-Pro Il system a well as information on
the modules.

— Set the module address for Pro Il modules (see hardware manual).

With Pro | modules, the module address is set manually; here the ad-
dress can be shown only.

— Check the function of Pro | and Pro Il modules: analog input / output
modules, digital and counter modules, some bus modules.

— Calibrate Pro | and Pro Il modules (analog input / output modules).
The calibration meets lower demands only.

The use of the program ADpro is self-explanatory; some functions are avail- @
able via context menu (right mouse click). Please note the accompanying text
and follow the hints given.

l-. ADpro E]EWE

Fle Edit Module Help

Slot Module Rev.  Description | Type Address | Hint

1 CO 40 A Incremental and up/down counter, P... Dio [

2 TC B A THERMOCOLUPLE ExT 3

4 AIN 32116 C 16-BIT ADC ADC 7

[ 2 =T 5 -

E DI0 32 DIGITAL I/0 PROZ 10

7 DIO 32 E DIGITAL 10 PROZ 1

i CPU T - ROCESSOR CPU z

] RS 4852 A RIAL FORT EXT ]

10 AOUT 446 E 16T DAC DAC 1

1 A 2 A : =

12 - - -

L S Al For each module there is an info
15 - = | line above and and a module sym-

bol displayed below.
o | ¢ | am | am )/ | Moreinformation and functions

4D 8 F&i15 321 H 5 : H
e | o | O / are available via right click.

REWV.A [ REV. A | REV.E | REW.C REW.C | REW.C REV.A [ REW.E

Use right mouse button ta show module-specific menu

Notes

ADpro. exe initializes the ADwin system, thus ending and deleting still running
processes.

If there is an error upon start-up of the program, please check if the software
packet <Microsoft .NET Framework 2.0> is installed on the PC.

The recognition of module types, one of the tasks of ADpro . exe, is sometimes
requested as function in ADbasic, too. But it appeared that the user’s organi-
sational effort exceeds the benefits by far: the required module information
would have to be regularly updated, evaluated, and added manually to the
ADbasic source code. Therefore, the function ,recognition of module types® is
only available in ADpro. exe, but not in ADbasic.
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> 4

3 ADbasic instruction for ADwin-Pro Il modules

This section contains all instructions to access ADwin-Pro Il modules. The
instructions are sorted according to module groups and then alphabetically.

In the annex, you find furthermore the following sorted instruction lists:
— Alphabetic Instruction List (see annex A.1)
— Instruction List sorted by Module Types (see annex A.2)

Use the module’s list of valid instructions to learn about the functions of
a module.

— Thematic Instruction List (see annex A.3)

Instructions for ADwin-Pro | and ADwin-Pro Il modules often are quite similar.
For distinction, Pro Il instructions have the prefix p2_.

To use an instruction you have to include the following line into your ADbasic
program:

#Include ADwinPro All.Inc

The description for each instruction includes:

— syntax and passed parameter.

— notes about specific features.

— a list of related instructions.

— allist of modules where the instruction is applicable.
— often an example.

The examples (mostly) assume the module address to be set to the
number 1.

All Pro Il modules, which are accessed via an ADbasic instruction, must be
plugged-in correctly. Otherwise the processor workload rises, even the com-
munication to the PC may be interrupted.

Unlike the Pro | modules an access attempt to an non-accessible Pro Il mod-
ule lasts longer than if the module is accessible. This may happen for example,
when a Pro |l module is unplugged. The elongated access time increases the
workload of the CPU module and changes the process timing.

3.1 Pro ll: All Modules

This section describes instructions, which apply to all or most of the Pro 1l mod-
ules:

— P2_Check _LED (page 5)

— P2_Set LED (page 6)

— P2_Event_Enable (page 7)
— P2_Event_Config (page 9)

— P2_Event2_Config (page 10)
— P2_Event_Read (page 12)

— P2_Sync_All (page 14)

— P2_Sync_Enable (page 17)
— P2_Sync_Mode (page 19)

— P2_Sync_Stat (page 21)
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ADwin

P2 Check LED returns the status of the LED (on top of the front panel) of the
module.
Syntax

#Include ADwinPro All.Inc

ret val = P2 Check LED (module)

Parameters
module Module address (0...15): LONG
0: CPU module.
1...15: Set module address.
ret val 0: LED off (default). LONG
1: LED on.
Notes
-/-
See also
P2 Set LED
Valid for

Aln-16/18-8B Rev. E, Aln-16/18-C Rev. E, Aln-32/18-D Rev. E, Aln-
32/18-D-TiCo Rev. E, Aln-8/18 Rev. E, AIn-8/18-8B Rev. E, AIn-8/18-
TiCo Rev. E, Aln-F-4/14 Rev. E, AIn-F-4/16 Rev. E, Aln-F-4/18 Rev. E,
Aln-F-8/14 Rev. E, Aln-F-8/16 Rev. E, AIn-F-8/18 Rev. E, AOut-1/16
Rev. E, AOut-4/16 Rev. E, AOut-4/16-TiCo Rev. E, AOut-8/16 Rev. E,
AOut-8/16-TiCo Rev. E, ARINC-429 Rev. E, CAN-2 Rev. E, CNT-D Rev.
E, CNT-I Rev. E, CNT-T Rev. E, Comp-16 Rev. E, CPU-T11, CPU-T12,
DIO-32 Rev. E, DIO-32-TiCo Rev. E, DIO-32-TiCo2 Rev. E, DIO-32/1-
TiCo Rev. E, DIO-8-D12 Rev. E, EtherCAT-SL Rev. E, FlexRay-2 Rev.
E, LIN-2 Rev. E, LS-2 Rev. E, MIL-1553 Rev. E, MIO-4 Rev. E, MIO-4-
ET1 Rev. E, MIO-D12 Rev. E, OPT-16 Rev. E, OPT-32-24V Reuv. E,
Profi-SL Rev. E, PWM-16(-1) Rev. E, REL-16 Rev. E, RS422-4 Rev. E,
RSxxx-2 Rev. E, RSxxx-4 Rev. E, RTD-8 Rev. E, SENT-4 Rev. E, SENT-
4-Out Rev. E, SENT-6 Rev. E, SG-4/18 Rev. E, SPI-2-D Rev. E, SPI-2-
T Rev. E, TRA-16 Rev. E

Example
#Include ADwinPro All.Inc

Init:
If (P2_Check LED(1)=0) Then 'If LED is Off ..
P2 Set LED(1,1) '.. switch LED on
EndIf

ADwin-Pro Il software, Manual Feb. 2017
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]
Pro II: All Modules AD
P2_Set LED W’n
P2_Set_|_ED P2 set LED switches the LED (on top of the front panel) on or off.

Syntax
#Include ADwinPro All.Inc

P2 Set LED (module,pattern)

Parameters
module Module address (0...15): ~ LONG
0: CPU module.
1...15: Selected module address.
pattern Status of the LED: ~ LONG
0: switch off.
1: switch on.
Notes

Some modules provide additional LEDs. The status of these LEDs is set
with separate instructions.

See also

P2_Check_LED, P2_CAN_Set LED, P2_LIN_Set LED, P2_RS_Set_
LED, P2_MIL_Set_LED, P2_FlexRay_Set LED

Valid for

Aln-16/18-8B Rev. E, Aln-16/18-C Rev. E, AIn-32/18-D Rev. E, Aln-
32/18-D-TiCo Rev. E, Aln-8/18 Rev. E, AIn-8/18-8B Rev. E, AIn-8/18-
TiCo Rev. E, Aln-F-4/14 Rev. E, AIn-F-4/16 Rev. E, Aln-F-4/18 Rev. E,
AIn-F-8/14 Rev. E, AIn-F-8/16 Rev. E, AIn-F-8/18 Rev. E, AOut-1/16
Rev. E, AOut-4/16 Rev. E, AOut-4/16-TiCo Rev. E, AOut-8/16 Rev. E,
AOut-8/16-TiCo Rev. E, ARINC-429 Rev. E, CAN-2 Rev. E, CNT-D Rev.
E, CNT-I Rev. E, CNT-T Rev. E, Comp-16 Rev. E, CPU-T11, CPU-T12,
DIO-32 Rev. E, DIO-32-TiCo Rev. E, DIO-32-TiCo2 Rev. E, DIO-32/1-
TiCo Rev. E, DIO-8-D12 Rev. E, EtherCAT-SL Rev. E, FlexRay-2 Rev.
E, LIN-2 Rev. E, LS-2 Rev. E, MIL-1553 Rev. E, MIO-4 Rev. E, MIO-4-
ET1 Rev. E, MIO-D12 Rev. E, OPT-16 Rev. E, OPT-32-24V Reuv. E,
Profi-SL Rev. E, PWM-16(-1) Rev. E, REL-16 Rev. E, RS422-4 Rev. E,
RSxxx-2 Rev. E, RSxxx-4 Rev. E, RTD-8 Rev. E, SENT-4 Rev. E, SENT-
4-Out Rev. E, SENT-6 Rev. E, SG-4/18 Rev. E, SPI-2-D Rev. E, SPI-2-
T Rev. E, TRA-16 Rev. E

Example
#Include ADwinPro All.Inc
Init:
P2 Set LED(1,1) 'Switch on LED of module 1

Event:
Rem ..

Finish:

P2 Set LED(1,0) 'Switch off LED of module 1
Rem ..
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P2 Event Enable enables or disables an external event input on the speci-
fied module.

With a signal at this input, a cycle of an ADbasic process can be controlled.

Syntax
#Include ADwinPro All.Inc

P2 _Event Enable (module, enable)

Parameters
module Specified module address (1...15). LONG
enable 0 : disable external event signal (default). LONG
1 : enable external event signal.
Notes

One high-priority ADbasic process (that is its cyclic section Event:),
may be called by an external event signal, e.g. to synchronize it with an
external process (see ADbasic manual).

Most of the modules have an event input. First configure the event input
using P2_Event Config. As soon as you have enabled the event in-
put with P2 Event Enable, the input signal will be forwarded to the
processor module. The processor module recognizes the selected type
of edge (rising or falling) as event signal and the specified process re-
sponds.

For modules with several event inputs note the settings done with p2
Event2 Config. The settings of P2 Event Config will then referto
the resulting event signal.

The event input of a processor module is always active and cannot be
disabled with this instruction. The event input of the other modules is dis-
abled after power-up.

In a system, only one event input may be active, in addition to a proces-
sor module, that is you have to disable an actually active eventinput, be-
fore you enable the event input of another module.

See also
P2_Event_Config, P2_Event2_Config, P2_Event_Read

Valid for

Aln-16/18-8B Rev. E, AIn-16/18-C Rev. E, AIn-32/18-D Rev. E, Aln-
32/18-D-TiCo Rev. E, Aln-8/18 Rev. E, Aln-8/18-8B Rev. E, Aln-8/18-
TiCo Rev. E, Aln-F-4/14 Rev. E, Aln-F-4/16 Rev. E, AIn-F-4/18 Rev. E,
Aln-F-8/14 Rev. E, Aln-F-8/16 Rev. E, Aln-F-8/18 Rev. E, AOut-1/16
Rev. E, AOut-4/16 Rev. E, AOut-4/16-TiCo Rev. E, AOut-8/16 Rev. E,
AOut-8/16-TiCo Rev. E, CAN-2 Rev. E, CNT-D Rev. E, CNT-I Rev. E,
CNT-T Rev. E, Comp-16 Rev. E, DIO-32 Rev. E, DIO-32-TiCo Rev. E,
DIO-32-TiCo2 Rev. E, DIO-32/1-TiCo Rev. E, DIO-8-D12 Rev. E, MIO-
4 Rev. E, MIO-4-ET1 Rev. E, MIO-D12 Rev. E, OPT-16 Rev. E, OPT-32-
24V Rev. E, PWM-16(-1) Rev. E, REL-16 Rev. E, RS422-4 Reuv. E,
RSxxx-2 Rev. E, RSxxx-4 Rev. E, SPI-2-D Rev. E, SPI-2-T Rev. E, TRA-
16 Rev. E
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| |
Pro II: All Modules A D
P2_Event_Enable W’ n

Example
#Include ADwinPro All.Inc
Init:
REM Configure event input for mimimum time of 15 ns,
REM falling edge, 4 edges
P2 _Event Config(1,0,2,4)
'Enable an external event at the module 1
P2 Event Enable(1,1)
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ADwin

P2 Event Config configures the external event input of the specified
module.

Syntax
#Include ADwinPro All.Inc

P2 Event Config(module,min hold, edge,prescale)

Parameters
module Specified module address (1...15). LONG

min _hold  Minimum time, which an event signal after an edge LONG
must be held to be accepted:
0: 15ns (Default).
1: 50ns.

edge Type of edge, which is accepted: LONG
1: rising edge (Default).
2: fallig edge.
3: rising and falling edge.

prescale  Number (1...255) of edges, after which an event LONG
signal is triggered (Default: 1).

Notes

An event input must be enabled with P2 Event Enable to have a pre-
sent signal processed. First configure the event input with P2 Event
Config and enable the input then.

For modules with several event inputs note the settings done with P2
Event2 Config. The settings of P2 Event Config will then referto
the resulting event signal. The settingmin_hold is valid for all event in-
puts.

See also
P2_Event Enable, P2_Event2 Config, P2_Event Read

Valid for

Aln-16/18-8B Rev. E, AIn-16/18-C Rev. E, AIn-32/18-D Rev. E, Aln-
32/18-D-TiCo Rev. E, AIn-8/18 Rev. E, AIn-8/18-8B Rev. E, Aln-8/18-
TiCo Rev. E, Aln-F-4/14 Rev. E, Aln-F-4/16 Rev. E, Aln-F-4/18 Rev. E,
Aln-F-8/14 Rev. E, AlIn-F-8/16 Rev. E, AIn-F-8/18 Rev. E, AOut-1/16
Rev. E, AOut-4/16 Rev. E, AOut-4/16-TiCo Rev. E, AOut-8/16 Rev. E,
AOQOut-8/16-TiCo Rev. E, CAN-2 Rev. E, CNT-D Rev. E, CNT-I Rev. E,
CNT-T Rev. E, Comp-16 Rev. E, DIO-32 Rev. E, DIO-32-TiCo Rev. E,
DIO-32-TiCo2 Rev. E, DIO-32/1-TiCo Rev. E, DIO-8-D12 Rev. E, MIO-
4 Rev. E, MIO-4-ET1 Rev. E, MIO-D12 Rev. E, OPT-16 Rev. E, OPT-32-
24V Rev. E, PWM-16(-1) Rev. E, REL-16 Rev. E, RS422-4 Rev. E,
RSxxx-2 Rev. E, RSxxx-4 Rev. E, SPI-2-D Rev. E, SPI-2-T Rev. E, TRA-
16 Rev. E

Example
#Include ADwinPro All.Inc

Init:
REM Configure event input for mimimum time of 15 ns,
REM falling edge, 4 edges
P2 Event Config(l,0,2,4)
'Enable an external event at the module 1
P2 Event Enable(1l,1)
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P2 Event2 Con- P2_Event2_ Config configures the pre-processing of event signals on the
fig_ - specified module.

Syntax
#Include ADwinPro All.Inc

P2 Event2 Config(module,mode, edge enable)

Parameters
module Specified module address (1...15). ~ LONG

mode Mode of event signal pre-processing: ~ LONG
0: No pre-processing (default).
1: Signal after clearance at the input ENABLE.
2: Signal from AB mode.
3: Signal from AB mode after clearance at the
input ENABLE.

edge For mode=1 or mode=3 only; type of edge, that is LONG
enable accepted at the input ENABLE:

1: rising edge (default).

2: falling edge.

3: rising and falling edge.

Notes

The instruction works only for modules with more than one event input.
The module processes incoming event signals to the resulting event sig-
nal, which controls the event process on the processor module.

The resulting event signal is configured with P2 _Event Config and
enabled with P2 Event Enable.

According to the module different modes mode are available:

Module name Available modes
Pro-Aln-F-8/14-D 0,1,2,3
Pro-Aln-F-8/16-D 0,1,2,3
Pro-Aln-F-8/18-D 0,1

No pre-processing mode=0: The module passes the signal at input EVENT/A as resulting
event signal. The parameter edge enable is of no importance.

Signal after clearance mode=1: The input EVENT/A is disabled first, the resulting event signal
is TTL level low. As soon as a single clearance edge of type edge
enable arrives at ENABLE, the module enables input EVENT/A and
passes its signal as resulting event signal.

The input EVENT/A remains enabled, even when the ENABLE signal
changes. In order to use a clearance signal again, use P2 Event2
Config with mode=0 and then with mode=1.

Signal from AB mode mode=2: In AB mode, the module evaluates two rectangular signals at
the inputs EVENT/A and B, which are phase-shifted by 90 degrees (ty-
pical for incremental encoders): If an edge of type edge (see P2 __
Event Config) arrives at one of the inputs, a resulting event signal is
triggered.

The maximum input frequency is 5MHz; in combination with the 4 edges
per signal cycle the maximum frequency of the resulting event signal en-
sues to 20MHz.
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A D Wi n Pro II: All Modules
P2_Event2_Config

The time between an edge at EVENT/A and an edge at B must not be
shorter than 50 ns. Impulse widths or pause durations shorter than
100 ns are not processed.

Changing the phase-shift has an effect on the maximum input frequency
because of the minimum time betwenn the edges. If the phase-shift dif-
fers from 90 degrees, the maximum input frequency of 5 MHz decreas-
es for instance to 45 degrees at 2.5 MHz

mode=3: The input EVENT/A is disabled first, the resulting event signal Signal from AB mode
is TTL level low. As soon as a single clearance edge of type edge after clearance
enable arrives at ENABLE, the module enables the resulting event si-

gnal evaluated from the two rectangular signals of the inputs EVENT/A

and B (see Signal from AB mode).

The inputs EVENT /A and B remain enabled, even when the ENABLE si-
gnal changes. In order to use a clearance signal again, use P2 _
Event2 Config with mode=0 and then with mode=3.

See also
P2_Event Enable, P2_Event Config, P2_Event Read

Valid for

AlIn-F-4/14 Rev. E, Aln-F-4/16 Rev. E, AIn-F-4/18 Rev. E, Aln-F-8/14
Rev. E, AIn-F-8/16 Rev. E, Aln-F-8/18 Rev. E

Example
#Include ADwinPro All.Inc

Init:
REM Configure event input for mimimum time of 15 ns,
REM falling edge, 4 edges
P2 Event Config(l,0,2,4)
Rem set event pre-processing to clearance and
Rem negative edge
P2 Event2 Config(l,1,2)
REM Enable an external event at the module 1
P2 Event Enable(1l,1)
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Pro II: All Modules A D
P2 Event Read W’n

P2 Event Read P2 Event Read returns the current TTL level at the event inputs of the spe-
- - cified module.

Syntax
#Include ADwinPro All.Inc
ret val = P2 Event Read (module)
Parameters
module Module address (0...15): ~ LONG

1...15: specified module address.

ret val Bit pattern representing the current TTL levels; LONG
mapping of bits and event inputs see table.
Bit = 0: TTL level low.
Bit = 1: TTL level high.

Bits in ret_val  31:03 02 01 00
Input - B ENABLE EVENT/A

Notes

The inputs EVENT/A, B, and ENABLE are not present on any module.

See also
P2_Event_Enable, P2_Event Config, P2_Event2_Config

Valid for

Aln-16/18-8B Rev. E, Aln-16/18-C Rev. E, AIn-32/18-D Rev. E, Aln-
32/18-D-TiCo Rev. E, AIn-8/18 Rev. E, Aln-8/18-8B Rev. E, Aln-8/18-
TiCo Rev. E, Aln-F-4/14 Rev. E, Aln-F-4/16 Rev. E, Aln-F-4/18 Rev. E,
Aln-F-8/14 Rev. E, Aln-F-8/16 Rev. E, Aln-F-8/18 Rev. E, AOut-1/16
Rev. E, AOut-4/16 Rev. E, AOut-4/16-TiCo Rev. E, AOut-8/16 Rev. E,
AOut-8/16-TiCo Rev. E, CAN-2 Rev. E, CNT-D Rev. E, CNT-I Rev. E,
CNT-T Rev. E, Comp-16 Rev. E, DIO-32 Rev. E, DIO-32-TiCo Rev. E,
DIO-32-TiCo2 Rev. E, DIO-32/1-TiCo Rev. E, DIO-8-D12 Rev. E, MIO-
4 Rev. E, MIO-4-ET1 Rev. E, MIO-D12 Rev. E, OPT-16 Rev. E, OPT-32-
24V Rev. E, PWM-16(-1) Rev. E, REL-16 Rev. E, RS422-4 Rev. E,
RSxxx-2 Rev. E, RSxxx-4 Rev. E, SPI-2-D Rev. E, SPI-2-T Rev. E, TRA-
16 Rev. E

Example
#Include ADwinPro All.Inc

Init:
Rem Configure event input of module 1 (AIn-F-8/14)
Rem with min. time 15 ns, neg. edge, 4 edges
P2 Event Config(1l,0,2,4)
Rem enable event signal of module 1
P2 Event Enable(1l,1)

Event:
Par 1 = P2_Event Read (1)
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P2 Sync_All starts a specified action synchronically on the selected modu-

les.

Syntax

#Include ADwinPro All.Inc

P2 Sync All (pattern)

Parameters

pattern

which start an action:
Bit = 0: Ignore module.

Bit pattern selecting the addresses of the modules, LONG

Bit = 1: Start module action synchronously.

Bits in pattern

31:16 14 13

01 00

Module address - 15 14

2 1

Notes

The action starting on the selected modules depends on the module
types and is similar to a standard instruction. Configurations being made
before do apply e.g. for the multiplexer, output value, or burst mode.

Module Action similar to
type
Analog Start A/D conversion on all enabled ADCs. P2 Start Conv/
input The conversion is a single conversion. For P2_Start ConvF
burst sequences see P2 Sync_ Mode.
Aln-F-x/14: the currently converted values of _/-
all channels are buffered.
Analog Start D/A conversion on all enabled DACs P2 Start DAC
output with the value of the DAC register.
Digital  Transfer current status of all inputs into the P2 Dig Latch
input input latch register.
Read values: P2 Dig Read Latch.
Digital Read the values from the output latch regi- P2 Dig Latch/
output ster and transfer to all digital outputs. P2 PWM Latch.
Write latch: P2_Dig_Write_Latch or
P2 PWM Write Latch.
Counter  Copy current counter values into counter lat- P2 Ccnt Latch
ches.
Read values e.g. P2 _Cnt Read Latch or
P2 Cnt Get PW.
Tempera- Transfer current status of the inputs into the P2 _TC Latch
ture input latch register.
Read values e.g. P2 _TC Read Latch.
Multi I/O  The synchonizing signal refers to all enabled

groups:

analog inputs

analog outputs

digital channels

counters
The started actions are described above.

P2 Start Conv
P2 Start DAC
P2 MIO Dig
Latch

P2 _Cnt_Latch
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As default all inputs / outputs of the selected modules participate in the
action. Using P2 _Sync_Enable you may disable or enable one or
more inputs / outputs or function groups of a module for synchronization.

Only for Aln-F-4/14 and AIn-F-8/14: All buffered values must be read at
the same time with a single instruction: P2 Read ADCF 4, P2 Read
ADCF_8, P2 _Read ADCF 4 Packed, P2 _Read ADCF 8 Packed.

The following instructions do a synchronous action, too:

* P2 Sync Mode: An external event signal triggers a conversion
simultaneously on all channels. The conversion can be part of a
single measurement (P2 ADCF Mode) or of a burst-measurement
sequence (P2 Burst Init).

* P2 Burst_ Start: By software, burst sequences are started on
several modules.

See also
P2_Sync_Enable, P2_Sync_Mode, P2_Sync_Stat

P2_Start Conv, P2_Start ConvF, P2 _Read ADCF4, P2 _Read_
ADCF8, P2_Start DAC, P2_Burst_Start

P2_Dig_Latch, P2_PWM_Latch, P2_TC_Latch

Valid for

Aln-16/18-8B Rev. E, Aln-16/18-C Rev. E, AIn-32/18-D Rev. E, Aln-
32/18-D-TiCo Rev. E, AIn-8/18 Rev. E, AIn-8/18-8B Rev. E, Aln-8/18-
TiCo Rev. E, Aln-F-4/14 Rev. E, Aln-F-4/16 Rev. E, Aln-F-4/18 Rev. E,
Aln-F-8/14 Rev. E, AIn-F-8/16 Rev. E, AIn-F-8/18 Rev. E, AOut-1/16
Rev. E, AOut-4/16 Rev. E, AOut-4/16-TiCo Rev. E, AOut-8/16 Rev. E,
AOut-8/16-TiCo Rev. E, CNT-D Rev. E, CNT-I Rev. E, CNT-T Rev. E,
DIO-32 Rev. E, DIO-32-TiCo Rev. E, DIO-32-TiCo2 Rev. E, DIO-32/1-
TiCo Rev. E, DIO-8-D12 Rev. E, MIO-4 Rev. E, MIO-4-ET1 Rev. E, MIO-
D12 Rev. E, OPT-16 Rev. E, OPT-32-24V Rev. E, PWM-16(-1) Rev. E,
REL-16 Rev. E, TC-8-ISO Rev. E, TRA-16 Rev. E
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Example

#Include ADwinPro All.Inc

Dim i As Long

Dim Data_1[1000], Data 2[1000], Data 3[1000] As Long
Dim Data_ 5[1000] As Long

Init:
REM Enable channel synchronization on the modules 1,2,4,5
P2 Sync_ Enable(1l,11b)
P2_Sync_Enable(2,11b)
P2_Sync_Enable (4,11b)
P2 Sync Enable(5,100b)

P2 Write DAC(5,1,0) 'initialize output
i=1 'initialize index
Event:

REM Start conversion of modules 1, 2, 4 and 5 synchronously
P2 _Sync_All(11011b)

P2 Wait EOC (1) '"Wait for end of conversion

Rem Read A/D converter 1 of modules 1,2,4

Data 1[i]=P2 Read ADCF (1,1)

Data_2[i]=P2 Read ADCF(2,1)

Data 3[i]=P2 Read ADCF(4,1)

REM write value into output register of D/A module 5

P2 Write DAC(5,1,Data 5[i])

If (i=1000) Then End 'End process after 1000 repetitions
Inc (1) 'Increment index
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P2 Sync Enable enables or disables the synchronizing option for selected
inputs, outputs or function groups on the specified module.
Syntax

#Include ADwinPro All.Inc

P2 Sync Enable (module, channel)

Parameters
module Specified module address (1...15). LONG
channel Bit pattern for selection of inputs, outputs or func- LONG
tion groups that are enabled or disabled:
0 : disable.
1: enable.

Analog modules: Aln-F-x/16 Rev. E, AIn-F-x/18 Rev. E, AOut-x/16
Rev. E

Bits in channel 31.08 07 06 05 04 03 02 01 00
Channel no. - 8 7 6 5 4 3 2 1
Digital modules: DIO-32 Rev. E, DIO-32-TiCo Rev. E,

DIO-32-TiCo2 Rev. E OPT-16 Rev. E, OPT-32 Rev. E, PWM-16 Rev. E,
REL-16 Rev. E, TRA-16 Rev. E

Bits in channel 31:02 00
digital
channels

Function group -

Multi IO modules: MIO-4 Rev. E, MIO-4-ET1 Rev. E, MIO-D12 Rev. E

Bits in channel 31:04 03 02 01 00

Function group — counters analog analog digital
inputs outputs channels

Notes

The default setting after start-up for all modules is the value 0FFFFh,
that is all inputs, outputs or function groups are enabled.

The instruction sets all channels or function groups of a module at the
same time. If you want to disable or enable a single channel, you have
to indicate the settings of the other channels as well; the same applies
to function groups.

With digital modules, you cannot select single channels, but only all
channels at the same time.

The synchronizing signal is triggered by P2 Sync All.

See also
P2_Sync_All, P2_Sync_Mode, P2_Sync_Stat

Valid for

Aln-F-4/16 Rev. E, AIn-F-4/18 Rev. E, Aln-F-8/16 Rev. E, Aln-F-8/18
Rev. E, AOut-4/16 Rev. E, AOut-4/16-TiCo Rev. E, AOut-8/16 Reuv. E,
AOut-8/16-TiCo Rev. E, DIO-32 Rev. E, DIO-32-TiCo Rev. E, DIO-32-
TiCo2 Rev. E, DIO-32/1-TiCo Rev. E, DIO-8-D12 Rev. E, MIO-4 Rev. E,
MIO-4-ET1 Rev. E, MIO-D12 Rev. E, OPT-16 Rev. E, OPT-32-24V Rev.
E, PWM-16(-1) Rev. E, REL-16 Rev. E, TRA-16 Rev. E
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Example

#Include ADwinPro All.Inc

Dim i As Long

Dim Data_1[1000], Data 2[1000], Data 3[1000] As Long
Dim Data_ 5[1000] As Long

Init:
REM Enable channel synchronization on the modules 1,2,4,5
P2 Sync_ Enable(1l,11b)
P2_Sync_Enable(2,11b)
P2_Sync_Enable (4,11b)
P2 Sync Enable(5,100b)

P2 Write DAC(5,1,0) 'initialize output
i=1 'initialize index
Event:

REM Start conversion of modules 1, 2, 4 and 5 synchronously
P2 _Sync_All(11011b)

P2 Wait EOC (1) '"Wait for end of conversion

Rem Read A/D converter 1 of modules 1,2,4

Data 1[i]=P2 Read ADCF (1,1)

Data_2[i]=P2 Read ADCF(2,1)

Data 3[i]=P2 Read ADCF(4,1)

REM write value into output register of D/A module 5

P2 Write DAC(5,1,Data 5[i])

If (i=1000) Then End 'End process after 1000 repetitions
Inc (1) 'Increment index
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P2_Sync_Mode enables or disables the synchronization (of conversions) with P2 Sync Mode
other modules as master or as slave. - -
Syntax

#Include ADwinPro All.Inc

P2 Sync Mode (module, mode)

Parameters
module Specified module address (1...15). LONG
mode Synchronization mode of the module (0...2): LONG
0: no synchronization (default setting).
1: Synchronization as master module.
2: Synchronization as slave module.
Notes

The synchronization allows to have a signal at the event input of the
master module simultaneously start conversions on all slave modules.
The master module will forward the event signal to the slave modules.

The settings for pre-processing the event signal (P2_Event Config,
P2 Event2 Config)may be different for each module.

Only one master module is allowed.

As soon as synchronized slave modules (mode 2) receive the forwarded
event signal, they start a conversion (like P2_Start ConvF does) si-
multaneously on all channels. The conversion can be part of a single
measurement or of a burst-measurement sequence.

If you synchronize burst-measurement sequences on several modules,
you should initialize the modules to the same number of measurements
with P2 Burst Init. This refers especially to the master/ slave syn-
chronization: The number of measurements on the master module must
be equal or greater than the number on the slave modules. If not, on the
latter modules the burst-measurement sequence will not be ended with
the last signal from the master module.

See also
P2 Burst_Init, P2_Burst Read, P2_Burst_Start, P2_Burst_Status, P2_
Event_Enable, P2_Event_Config, P2_Event2_Config, P2_Start Con-
vF, P2_Sync_All, P2_Sync_Enable, P2_Sync_Stat

Valid for

Aln-F-4/16 Rev. E, Aln-F-4/18 Rev. E, Aln-F-8/16 Rev. E, AIn-F-8/18
Rev. E
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Example

#Include ADwinPRO ALL.Inc
#Define count 10000
#Define module 1

Dim i As Long

Dim Data 1l[count], Data 2[count], Data 3 [count] As Long
Dim Data 4 [count], Data 5[count], Data 6[count] As Long
Dim Data 7 [count], Data 8[count], Data 9[count] As Long
Dim Data_ 10 [count], Data_1l[count], Data 12[count] As Long

Init:

P2 Sync Mode (module, 1) 'master module

P2 Sync Mode (module+l,2) 'slave module 1

P2_Sync_Mode (module+2,2) 'slave module 2

Rem initialize and start burst measurement for 4 channels
P2 Burst Init (module,15,0,count,1,100b)

P2 Burst Init (module+1l,15,0,count,1,100b)

P2 Burst Init (module+2,15,0,count,1,100b)

P2 Burst Start(11llb) 'start burst measurement on module 1-3
Processdelay=800 'get trigger point with 50 kHz
Event:
Par 1-P2 Burst Status (module) 'number of remaining measurements
If (Par_1-0) Then End 'burst sequence finished, go to FINISH
Finish:

Rem copy the last converted data of all 4 channels
P2 Burst Read Unpacked4 (module, count, 0,
Data 1,Data 2,Data 3,Data 4,1, 3)
P2 Burst Read Unpacked4 (module+1,count, 0,
Data 5,Data 6,Data 7,Data 8,1,3)
P2 _Burst_Read Unpacked4 (module+2,count, 0,
Data_10,Data_10,Data_ 11,Data 12,1, 3)
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P2_Sync_Stat returns the settings of the synchronizing option of the speci- P2 Sync Stat
fied module. - -

P2_Sync_Stat

Syntax
#Include ADwinPro All.Inc

ret val = P2 Sync Stat (module)

Parameters
module Specified module address (1...15). LONG
ret val Setting of the synchronizing option at the inputs / LONG
outputs:
0: disabled.
1: enabled.

Analog modules: Aln-F-x/x Rev. E, AOut-x/16 Rev. E

Bits in channel 31.08 07 06 05 04 03 02 01 00
Channel no. - 8 7 6 5 4 3 2 1
Digital modules: DIO-32 Rev. E, DIO-32-TiCo Rev. E,

DIO-32-TiCo2 Rev. E OPT-16 Rev. E, OPT-32 Rev. E, PWM-16 Rev. E,
REL-16 Rev. E, TRA-16 Rev. E

Bits in channel 31:02 00

digital
channels

Multi IO modules: MIO-4 Rev. E, MIO-4-ET1 Rev. E, MIO-D12 Rev. E

Function group -

Bits in channel 31:04 03 02 01 00

Function group — counters analog analog digital
inputs outputs channels

Notes
You set the synchronizing option of the channels or function groups with
P2_Sync_Enable.

See also
P2_Sync_All, P2_Sync_Enable, P2_Sync_Mode

Valid for

Aln-F-4/16 Rev. E, Aln-F-4/18 Rev. E, Aln-F-8/16 Rev. E, Aln-F-8/18
Rev. E, AOut-4/16 Rev. E, AOut-4/16-TiCo Rev. E, AOut-8/16 Rev. E,
AOut-8/16-TiCo Rev. E, MIO-4 Rev. E, MIO-4-ET1 Rev. E, MIO-D12
Rev. E, PWM-16(-1) Rev. E
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Example

#Include ADwinPro All.Inc

Dim i As Long

Dim Data 1[1000], Data 2[1000] As Long

Init:
REM Is channel 1 on module 1 still disabled?
If (P2_Sync_Stat(l) And 1 = 0) Then
REM Enable channel 1 on D/A modules 1+2
REM disable all other channels
P2 _Sync_Enable(1l,1)
P2 Sync Enable(2,1)
EndIf
i=1 'Initialize index

Event:
REM write values into output registers
P2 Write DAC(1,1,Data 1[i])
P2 Write DAC(2,1,Data 2[i])
REM Start output on modules 1+2 synchronously
P2 Sync All(11lb)
If (i=1000) Then End 'End process after 1000 repetitions
Inc (1) 'Increment index
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3.2 Pro ll: Digital Channels of CPU Modules

This section describes instructions, which apply to digital channels of Pro Il
CPU modules:

— CPU_Digin (page 24)

— CPU_Digout (page 25)

— CPU_Dig_10_Config (page 26)
— CPU_Event_Config (page 27)
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CPU_Digin
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Processors since T11. cPU_Digin returns, whether an edge was detected at
the input DIG 1/0 of the processor module since the previous call.

Syntax
#Include ADwinPro All.Inc
ret val = CPU _Digin (channel)
Parameters
channel Number of the DIG I/0 input on the module: ~ LONG
0:DIGI/0 0.
1:DIGI/0 1.
ret val Flag, if a falling edge has been detected at the LONG

DIG I/0input:
0: No falling edge detected.
1: Falling edge has been detected at least once.

Notes

CPU_Digin is ac