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About this manual

Overview

This manual describes the VIPA System 300S digital signal modules and
the digital signal modules FAST for SPEED-Bus. Here you may find
besides of a product overview a detailed description of the single modules.
You'll receive information about the connection and the deployment of the
System 300S SM modules.

Chapter 1: Installation and assembly guide lines

In this chapter you will find all information, required for the installation and
the cabling of a process control with the components of the System 300S.

Chapter 2: Digital input modules

This chapter contains a description of the structure and the operation of the
VIPA digital input modules.

Chapter 3: Digital output modules

This chapter contains a description of the structure and the operation of the
VIPA digital output modules.

Chapter 4: Digital in-/output modules

This chapter contains a description of the structure and the operation of the
VIPA digital in-/output modules.

Chapter 5: Digital modules FAST - SPEED-Bus
This chapter describes the fast digital /O modules for the SPEED-Bus.

HB140E - SM-DIO - Rev. 12/20 1
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Objective and This manual describes the digital signal modules (SM) that can be used
contents with the System 300S. It contains a description of the construction, project
engineering and technical data.

Target audience The manual is targeted at users who have a background in automation
technology.

Structure of the The manual consists of chapters. Every chapter provides a self-contained

manual description of a specific topic.

Guide to the The following guides are available in the manual:

document « an overall table of contents at the beginning of the manual

» an overview of the topics for every chapter

Availability The manual is available in:
* printed form, on paper
* in electronic form as PDF-file (Adobe Acrobat Reader)

Icons Important passages in the text are highlighted by following icons and
Headings headings:
Danger!

Immediate or likely danger.
Personal injury is possible.

Attention!
Damages to property is likely if these warnings are not heeded.

Note!
Supplementary information and useful tips.

2 HB140E - SM-DIO - Rev. 12/20
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Safety information

Applications The modules of the System 300S are constructed and produced for:

conforming with .
specifications

all VIPA System 300S components
communication and process control
general control and automation applications
industrial applications

operation within the environmental conditions specified in the technical
data

installation into a cubicle

Danger!
This device is not certified for applications in

in explosive environments (EX-zone)

Documentation The manual must be available to all personnel in the

project design department
installation department
commissioning

operation

The following conditions must be met before using or commissioning
the components described in this manual:

Modification to the process control system should only be carried out
when the system has been disconnected from power!

Installation and modifications only by properly trained personnel

The national rules and regulations of the respective country must be
satisfied (installation, safety, EMC ...)

Disposal National rules and regulations apply to the disposal of the unit!

HB140E - SM-DIO - Rev. 12/20 3
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Chapter 1

Overview

Content

Assembly and installation guidelines

In this chapter you will find all information, required for the installation and
the cabling of a process control with the components of the System 300S.

Topic Page
Chapter 1  Assembly and installation guidelines.............cccccuvvvunnn. 1-1
Safety Information for USErS.........cooiviiiiiiiiiiiee e 1-2
L@ YT T 1-3
Installation diMENSIONS .....oii i e e 1-4
ASSEMDBIY SPEED-BUS .....ccovviviiiiii e 1-5
Assembly standard BUS .............ceoiiiiiiiii e 1-9
(O] o] {1 0o ST 1-11
Installation gUIdelineS .........ooo i 1-14
GeNEral dAta ....eeeeii e 1-17
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Safety Information for Users

Handling of
electrostatic
sensitive modules

Shipping of
modules

Measurements and
alterations on
electrostatic
sensitive modules

VIPA modules make use of highly integrated components in MOS-
Technology. These components are extremely sensitive to over-voltages
that can occur during electrostatic discharges.

The following symbol is attached to modules that can be destroyed by
electrostatic discharges.

The Symbol is located on the module, the module rack or on packing
material and it indicates the presence of electrostatic sensitive equipment.

It is possible that electrostatic sensitive equipment is destroyed by energies
and voltages that are far less than the human threshold of perception.
These voltages can occur where persons do not discharge themselves
before handling electrostatic sensitive modules and they can damage
components thereby, causing the module to become inoperable or
unusable.

Modules that have been damaged by electrostatic discharges can fail after
a temperature change, mechanical shock or changes in the electrical load.

Only the consequent implementation of protection devices and meticulous
attention to the applicable rules and regulations for handling the respective
equipment can prevent failures of electrostatic sensitive modules.

Modules must be shipped in the original packing material.

When you are conducting measurements on electrostatic sensitive modules
you should take the following precautions:

* Floating instruments must be discharged before use.
* Instruments must be grounded.

Modifying electrostatic sensitive modules you should only use soldering
irons with grounded tips.

Attention!

Personnel and instruments should be grounded when working on
electrostatic sensitive modules.

1-2
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Overview

General

Serial
Standard bus

Parallel
SPEED-Bus

SLOT 1 for additional
power supply

Assembly
possibilities

waagrechter Aufbau

HIH

)

While the standard peripheral modules are plugged-in at the right side of
the CPU, the SPEED-Bus peripheral modules are connected via a SPEED-
Bus bus connector at the left side of the CPU.

VIPA delivers profile rails with integrated SPEED-Bus for 2, 6 or 10
SPEED-Bus peripheral modules with different lengths.

B I

SPEED-Bus (parallel) CPU Standard-Bus (seriell)

The single modules are directly installed on a profile rail and connected via
the backplane bus coupler. Before installing the modules you have to clip
the backplane bus coupler to the module from the backside.

The backplane bus couplers are included in the delivery of the peripheral
modules.

With SPEED-Bus the bus connection happens via a SPEED-Bus rail
integrated in the profile rail at the left side of the CPU. Due to the parallel
SPEED-Bus not all slots must be occupied in sequence.

At slot (SLOT 1 DCDC) you may plug either a SPEED-Bus module or an
additional power supply.

You may assemble the System 300S horizontally, vertically or lying.

liegender Aufbau

=

Se;'jfffaﬁter Please regard the allowed environment tempera-
tures:

L 1 |

] * horizontal assembly: from 0 to 60°C
e vertical assembly: from 0 to 40°C

ol e lying assembly: from 0 to 40°C

|
0@ O

HB140E - SM-DIO - Rev. 12/20 1-3
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Installation dimensions

Dimensions 1tier width (WxHxD) in mm: 40 x 125 x 120
Basic enclosure

Dimensions
€
€
@
€
g
S
€
N

Installation 153mm —

dimensions «— 120mm

125mm ———————
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Assembly SPEED-Bus

Pre-manufactured

For the deployment of SPEED-Bus modules, a pre-manufactured SPEED-

SPEED-Bus Bus rail is required. This is available mounted on a profile rail with 2, 6 or
profile rail 10 extension plug-in locations.
(@] (@]
©
(@) (@)
Dimensions Order number Number of modules A B C D E
SPEED-Bus/Standard bus
VIPA 391-1AF10 2/6 530 | 100 | 268 | 510 | 10
VIPA 391-1AF30 6/2 530 | 100 | 105 | 510 | 10
VIPA 391-1AF50 10/0 530 20 20 510 | 10
VIPA 391-1AJ10 2/15 830 22 645 | 800 [ 15
VIPA 391-1AJ30 6/11 830 22 480 | 800 | 15
VIPA 391-1AJ50 10/7 830 22 320 | 800 | 15
Measures in mm
A
¢ g
B C
O o
325 // E
572 | @ 10 122
- == |==5 =g |==g ( ! 7
A
e e/l el ' >
b »l15
—» E E €

HB140E - SM-DIO - Rev. 12/20
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Installation of the » Bolt the profile rail with the background (screw size: M6), so that you still

profile rail have minimum 65mm space above and 40mm below the profile rail.
» Please look for a low-impedance connection between profile rail and
background
A
65mm
(@] O
© = | =
(@) O
40mm
. A

» Connect the profile rail with the protected earth conductor. The minimum
cross-section of the cable to the protected earth conductor has to be
10mm?.

O
O
ST S o= ST
Installation
SPEED-Bus
module
@ @ @ + Dismantle the according protection flaps of the
SPEED-Bus plug-in locations with a screw driver
(open and pull down).
For the SPEED-Bus is a parallel bus, not all
SPEED-Bus plug-in locations must be used in
series. Leave the protection flap installed at an
unused SPEED-Bus plug-in location.
/
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o CcPUO

HH :

Installation CPU
without Standard-
Bus-Modules

At deployment of a DC 24V power supply, install it
at the shown position at the profile rail at the left
side of the SPEED-Bus and push it to the left to
the isolation bolt of the profile rail.

Fix the power supply by screwing.

To connect the SPEED-Bus modules, plug it
between the triangular positioning helps to a
plug-in location marked with "SLOT ..." and pull it
down.

On "SLOT DCDC" you can only plug-in SPEED-
Bus modules. The deployment of the additional
power supply (Co power supply) provided for it is
not permitted!

Fix the modules by screwing.

To deploy the SPEED7-CPU exclusively at the
SPEED-Bus, plug it between the triangular
positioning helps to the plug-in location marked
with "CPU SPEED7" and pull it down.

Fix the CPU by screwing.

HB140E - SM-DIO - Rev. 12/20
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Installation CPU
with Standard-Bus-
Modules

« If also standard modules shall be plugged, take a
bus coupler and click it at the CPU from behind
like shown in the picture.

* Plug the CPU between the triangular positioning
helps to the plug-in location marked with "CPU
SPEED7" and pull it down.

© » Fix the CPU by screwing.

VIPA VIPA

0

o|®

SN

Installation
Standard-Bus-
Modules
* Repeat this procedure with the peripheral
modules, by clicking a backplane bus coupler,
stick the module right from the modules you've
already fixed, click it downwards and connect it
with the backplane bus coupler of the last module
| and bolt it.
VIPA  [VIPA VIPA E v
g g E (@)
l®
o® = ﬂ
g @I (@]
=l
Danger!

» Before installing or overhauling the System 300S, the power supplies
must be disconnected from voltage (pull the plug or remove the fuse)!

» Installation and modifications only by properly trained personnel!

1-8 HB140E - SM-DIO - Rev. 12/20
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Assembly standard bus

General

Profile rail

Bus connector

The single modules are directly installed on a profile rail and connected via
the backplane bus connector. Before installing the modules you have to clip
the backplane bus connector to the module from the backside.

The backplane bus connector is delivered together with the peripheral

modules.

Order number A B C
VIPA 390-1AB60 160 140 10
VIPA 390-1AE80 482 466 8.3
VIPA 390-1AF30 530 500 15
VIPA 390-1AJ30 830 800 15
VIPA 390-9BCO00* 2000 Drillings only left 15
* Unit pack: 10 pieces
Measures in mm

A
< 1
325 / / 4
© Gy
57.2 @/MG 10 i i Ba 122
O @%:7
/ f |
|
5 »15 p‘,
—» C«¢ >

For the communication between the modules the System 300S uses a
backplane bus connector. Backplane bus connectors are included in the
delivering of the peripheral modules and are clipped at the module from the
backside before installing it to the profile rail.

HB140E - SM-DIO - Rev. 12/20
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Assembly
possibilities

waagrechter Aufbau

L HE

liegender Aufbau

Approach

1 Nm

senkrechter
Aufbau

Danger!

The power supplies must be released before installation and repair
tasks, i.e. before handling with the power supply or with the cabling you
must disconnect current/voltage (pull plug, at fixed connection switch off
the concerning fuse)!

Installation and modifications only by properly trained personnel!

Please regard the allowed environment temperatures:

vertical assembly:

from O to 60°C
from O to 40°C
from 0 to 40°C

horizontal assembly:

lying assembly:

If you do not deploy SPEED-Bus modules, the assembly
happens with the following approach:

Bolt the profile rail with the background (screw size: M6),
so that you still have minimum 65mm space above and
40mm below the profile rail.

If the background is a grounded metal or device plate,
please look for a low-impedance connection between
profile rail and background.

Connect the profile rail with the protected earth conductor.
For this purpose there is a bolt with M6-thread.

The minimum cross-section of the cable to the protected
earth conductor has to be 10mm?.

Stick the power supply to the profile rail and pull it to the
left side to the grounding bolt of the profile rail.

Fix the power supply by screwing.

Take a backplane bus connector and click it at the CPU
from the backside like shown in the picture.

Stick the CPU to the profile rail right from the power supply
and pull it to the power supply.

Click the CPU downwards and bolt it like shown.

Repeat this procedure with the peripheral modules, by
clicking a backplane bus connector, stick the module right
from the modules you've already fixed, click it downwards
and connect it with the backplane bus connector of the last
module and bolt it.

1-10

HB140E - SM-DIO - Rev. 12/20



Manual VIPA System 300S

Chapter 1 Assembly and installation guidelines

Cabling

Overview

CageClamp
technology (green)

@

<

[

The CPUs are exclusively delivered with CageClamp contacts. The
connection of the 1/0O periphery happens by 20pole front screw connection.

Danger!

 The power supplies must be released before installation and repair
tasks, i.e. before handling with the power supply or with the cabling you
must disconnect current/voltage (pull plug, at fixed connection switch off
the concerning fuse)!

» Installation and modifications only by properly trained personnel!

For the cabling of power supply of a CPU, a green plug with CageClamp
technology is deployed.

The connection clamp is realized as plug that may be clipped off carefully if
it is still cabled.

Here wires with a cross-section of 0.08mm? to 2.5mm? may be connected.
You can use flexible wires without end case as well as stiff wires.

[1] Test point for 2mm test tip
[2] Locking (orange) for screwdriver
[3] Round opening for wires

The picture on the left side shows the cabling step by step from top view.

* For cabling you push the locking vertical to the inside with a suiting
screwdriver and hold the screwdriver in this position.

e Insert the de-isolated wire into the round opening. You may use wires
with a cross-section from 0.08mm? to 2.5mm?.

* By removing the screwdriver the wire is connected safely with the plug
connector via a spring.

HB140E - SM-DIO - Rev. 12/20 1-11
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Manual VIPA System 300S

Front connectors
of the in-/output
modules

In the following the cabling of the two variants are shown:

20pole screw connection
VIPA 392-1AJ00

40pole screw connection
VIPA 392-1AMO00

eI eeg

‘-
"
o
—
=
ot -
“
¥
=

Open the front flap of your I/O module.

Bring the front connector in cabling position.

For this you plug the front connector on the module until it locks. In this position the front
connector juts out of the module and has no contact yet.

De-isolate your wires. If needed, use core end cases.

Thread the included cable binder into the front
connector.

If you want to lead out your cables from the bottom of the module, start with the cabling from
bottom to top, res. from top to bottom, if the cables should be led out at the top.

Bolt also the connection screws of not cabled screw clamps.

Put the included cable binder around the cable
bundle and the front connector.

0.4..07Nm —__

/5{‘4 _

Fix the cable binder for the cable bundle.

continued ...

1-12
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... continue

20pole screw connection
VIPA 392-1AJ00

40pole screw connection
VIPA 392-1AMO00

Push the release key at the front connector on
the upper side of the module and at the same
time push the front connector into the module
until it locks.

.,

Semmhenee )

M

B I r I I rrrreEa

J
|
|

T i e

Bolt the fixing screw of the front connector.

&
"

I EEEREE=m s=wwwswNws

S

LTI T

Brrrrrrrra

T

[}

... 0.7 Nm

Now the front connector is electrically connected with your module.

Close the front flap.

Fill out the labeling strip to mark the single channels and push the strip into the front flap.

HB140E - SM-DIO - Rev. 12/20
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Manual VIPA System 300S

Installation guidelines

General

What means EMC?

Possible
interference
causes

The installation guidelines contain information about the interference free
deployment of System 300S systems. There is the description of the ways,
interference may occur in your control, how you can make sure the
electromagnetic digestibility (EMC), and how you manage the isolation.

Electromagnetic digestibility (EMC) means the ability of an electrical device,
to function error free in an electromagnetic environment without being
interferenced res. without interferencing the environment.

All System 300S components are developed for the deployment in hard
industrial environments and fulfill high demands on the EMC. Nevertheless
you should project an EMC planning before installing the components and
take conceivable interference causes into account.

Electromagnetic interferences may interfere your control via different ways:

Fields

I/O signal conductors

Bus system

Current supply

Protected earth conductor

Depending on the spreading medium (lead bound or lead free) and the
distance to the interference cause, interferences to your control occur by

means of different coupling mechanisms.

One differs:

galvanic coupling
capacitive coupling
inductive coupling
radiant coupling

1-14
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Basic rules for In the most times it is enough to take care of some elementary rules to
EMC guarantee the EMC. Please regard the following basic rules when installing
your PLC.

» Take care of a correct area-wide grounding of the inactive metal parts
when installing your components.

- Install a central connection between the ground and the protected
earth conductor system.

- Connect all inactive metal extensive and impedance-low.

- Please try not to use aluminum parts. Aluminum is easily oxidizing
and is therefore less suitable for grounding.

* When cabling, take care of the correct line routing.

- Organize your cabling in line groups (high voltage, current supply,
signal and data lines).

- Always lay your high voltage lines and signal res. data lines in
separate channels or bundles.

- Route the signal and data lines as near as possible beside ground
areas (e.g. suspension bars, metal rails, tin cabinet).

» Proof the correct fixing of the lead isolation.
- Data lines must be laid isolated.

- Analog lines must be laid isolated. When transmitting signals with
small amplitudes the one sided laying of the isolation may be
favorable.

- Lay the line isolation extensively on an isolation/protected earth con-
ductor rail directly after the cabinet entry and fix the isolation with
cable clamps.

- Make sure that the isolation/protected earth conductor rail is
connected impedance-low with the cabinet.

- Use metallic or metalized plug cases for isolated data lines.
* In special use cases you should appoint special EMC actions.
- Wire all inductivities with erase links.
- Please consider luminescent lamps can influence signal lines.

» Create a homogeneous reference potential and ground all electrical
operating supplies when possible.

- Please take care for the targeted employment of the grounding
actions. The grounding of the PLC is a protection and functionality
activity.

- Connect installation parts and cabinets with the System 300S in star
topology with the isolation/protected earth conductor system. So you
avoid ground loops.

- If potential differences between installation parts and cabinets occur,
lay sufficiently dimensioned potential compensation lines.

HB140E - SM-DIO - Rev. 12/20 1-15
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Isolation of
conductors

Electrical, magnetically and electromagnetic interference fields are
weakened by means of an isolation, one talks of absorption.

Via the isolation rail, that is connected conductive with the rack,
interference currents are shunt via cable isolation to the ground. Hereby
you have to make sure, that the connection to the protected earth conduc-
tor is impedance-low, because otherwise the interference currents may
appear as interference cause.

When isolating cables you have to regard the following:
» If possible, use only cables with isolation tangle.
» The hiding power of the isolation should be higher than 80%.

* Normally you should always lay the isolation of cables on both sides.
Only by means of the both-sided connection of the isolation you achieve
high quality interference suppression in the higher frequency area.

Only as exception you may also lay the isolation one-sided. Then you
only achieve the absorption of the lower frequencies. A one-sided
isolation connection may be convenient, if:

- the conduction of a potential compensating line is not possible
- analog signals (some mV res. JA) are transferred
- foil isolations (static isolations) are used.

» With data lines always use metallic or metalized plugs for serial
couplings. Fix the isolation of the data line at the plug rack. Do not lay
the isolation on the PIN 1 of the plug bar!

» At stationary operation it is convenient to strip the insulated cable
interruption free and lay it on the isolation/protected earth conductor line.

» To fix the isolation tangles use cable clamps out of metal. The clamps
must clasp the isolation extensively and have well contact.

» Lay the isolation on an isolation rail directly after the entry of the cable in
the cabinet. Lead the isolation further on to the System 300S module
and don't lay it on there again!

Please regard at installation!

At potential differences between the grounding points, there may be a
compensation current via the isolation connected at both sides.

Remedy: Potential compensation line

1-16
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General data

Structure/
dimensions

Reliability

Environmental
conditions

Peripheral modules with recessed labeling
Dimensions of the basic enclosure:
1tier width: (WxHxD) in mm: 40x125x120

Wiring by means of spring pressure connections (CageClamps) at the
front connector

Core cross-section 0.08...2.5mm? or 1.5 mm?

Total isolation of the wiring at module change

Potential separation of all modules to the backplane bus
Burst/ESD acc. IEC 61000-4-2/IEC 61000-4-4 (up to level 3)
Shock resistance acc. IEC 60068-2-6 / IEC 60068-2-27 (1G/12G)

Operating temperature: 0 ... +60°C

Storage temperature: -25 ... +70°C

Relative humidity: 5 ... 95% without condensation
Ventilation by means of a fan is not required

HB140E - SM-DIO - Rev. 12/20 1-17
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Manual VIPA System 300S Chapter 2 Digital Input Modules

Chapter 2 Digital Input Modules

Overview This chapter contains a description of the structure and the operation of the
VIPA digital input modules.

Content Topic Page
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Chapter 2 Digital Input Modules Manual VIPA System 300S

321-1BHO1 - DI 16xDC 24V

Order data DI 16xDC 24V VIPA 321-1BHO1

Description The digital input module collects the binary control signals from the process
level and transmits them isolated to the superordinated bus system. It has
16 channels and their status is monitored via LEDs.

Properties » 16 inputs, isolated to the backplane bus
* Nominal input voltage DC 24V
» Useable for switches and approximate switches
e Status monitoring of the channels via LED

Structure g [1] LEDs

1 T, 4 [2] flap with labeling strip

= [3] contact bar

e | [4] flap opened with
P inner label

[O00 00000 oo _Torrooooon

| |
NN

N e
{
L
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Manual VIPA System 300S Chapter 2 Digital Input Modules

Pin assignment
Circuit diagram
Status monitor

Pin Assignment Circuit diagram LED
1 not used I DI 16x0C24V 0...

5 |

2 Input [+0.0 4|

6

7 |
8 - |

s |

No o s wiNik O

9 Input 1+0.7
12 Input 1+1.0

[%2]

M321

12 |
13

o~ |

14 |

o
. . L] 1
5 2
19 Input 1+1.7 1 | ni
20 Ground 7 0 s
8 | &
- 07
20 < |
M VIPA 321-1BH01
Schematic Input module
diagram L —
LED
Optocoupler & ZX DC 24V
Bus >$§E
il
Mintern

Description

LEDs (green)
[+0.0 to I+1.7

from ca. 15V on, the
signal is recognized
as "1" and the
according LED is
activated

HB140E - SM-DIO - Rev. 12/20
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Chapter 2 Digital Input Modules

Manual VIPA System 300S

Technical Data

Order number 321-1BHO1
Type SM 321
SPEED-Bus -

Current consumption/power loss

Current consumption from backplane bus 25 mA
Power loss 35W
Technical data digital inputs

Number of inputs 16

Cable length, shielded 1000 m
Cable length, unshielded 600 m

Rated load voltage

Current consumption from load voltage L+ (without load)

Rated value

DC 20.4...28.8 V

Input voltage for signal "0" DCO0..5V
Input voltage for signal "1" DC 15...28.8V
Input voltage hysteresis -
Frequency range -

Input resistance -

Input current for signal "1" 7 mA
Connection of Two-Wire-BEROs possible v

Max. permissible BERO quiescent current 1.5mA
Input delay of "0" to "1" 3 ms
Input delay of "1" to "0" 3 ms
Number of simultaneously utilizable inputs horizontal 16
configuration

Number of simultaneously utilizable inputs vertical 16

configuration

Input characteristic curve

IEC 61131, type 1

Initial data size

2 Byte

Status information, alarms, diagnostics

Status display

green LED per channel

Interrupts

no

Process alarm no
Diagnostic interrupt no
Diagnostic functions no
Diagnostics information read-out none
Supply voltage display none
Group error display none
Channel error display none
Isolation

Between channels -
Between channels of groups to 16
Between channels and backplane bus v
Insulation tested with DC 500V
Datasizes

Input bytes 2

Output bytes 0
Parameter bytes 0
Diagnostic bytes 0
Housing

Material PPE
Mounting Rail System 300

Mechanical data

Dimensions (WxHxD)

40 x 125 x 120 mm

Weight

220 g

Environmental conditions

Operating temperature

0°Cto60°C

Storage temperature

-25°Cto 70 °C

Certifications

UL508 certification

yes

HB140E - SM-DIO - Rev. 12/20
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321-1BLO0OO0 - DI 32xDC 24V

Order data DI 32xDC 24V  VIPA 321-1BL0O

Description The digital input module collects the binary control signals from the process
level and transmits them isolated to the superordinated bus system. It has
32 channels and their status is monitored via LEDs.

Properties » 32 inputs, isolated to the backplane bus
* Nominal input voltage DC 24V
» Useable for switches and approximate switches
e Status monitoring of the channels via LED

Structure % [1] LEDs

e o 14 [2] flap with labeling strip

|

) =l [3] contact bar
e | [4] flap opened with
Al inner label

]I

[0TTO000 0000 000 000oooo
[O00 0000000 _T0rrooooon

(I e e o e
NS

FEEFFFH

H

pEEw ®

2‘ Ll L
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Pin assignment
Circuit diagram
Status monitor

Pin Assignment Circuit diagram LED Description
1 not used Sumnisga e Dlazocaav | .0....7 LEDs (green)
2.9 Input[+0.0...1+0.7 A | B i-gi [+0.0 to 1+3.7
12..19 Input [+1.0...1+1.7 5 | |26 | 0 2[] from ca. 15V on, the
3 . . .
20  Ground roa . da signal is recognized
9 | |2 | s L as "1" and the
21 not used e[ ; .
070 according LED is
22...29 Input 1+2.0...1+2.7 - - 0 0 activated
SM321
32...39 Input 1+3.0...1+3.7 o | e | Sms21)
40 Ground 18| |38 0[]
14 | |34 | L2 [
15 | |3 | N2
16 | |36 | HERE
7 | |37 | i 4 i
18 | (38 | L5 []
19 | |39 | e[
20 40 L7 [
Y 2M e[
VIPA 321-1BL00
Schematic Schematic diagram Numeric representation
diagram
Numeric ] Input module Process image: Input module:
representation - Address 0 1 2 3 02
[03noch[3on]con] By
LED 8 H2H 8
Optocoupler AN bC 24V 0 00000011b « S H*H g
1 00001100b s 0-<f g
Bus )@EE i 00110000b +———— ~Hig-
sM321
I 1 43
Mintern ol
8 B:f
S fsg
S g
~O.g
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Manual VIPA System 300S

Chapter 2 Digital Input Modules

Technical Data

Order number 321-1BL0O0O
Type SM 321
SPEED-Bus -

Current consumption/power loss

Current consumption from backplane bus 35 mA
Power loss 55W
Technical data digital inputs

Number of inputs 32

Cable length, shielded 1000 m
Cable length, unshielded 600 m

Rated load voltage

Current consumption from load voltage L+ (without load)

Rated value

DC 20.4...28.8 V

Input voltage for signal "0" DCO0..5V
Input voltage for signal "1" DC 15...28.8V
Input voltage hysteresis -
Frequency range -

Input resistance -

Input current for signal "1" 7 mA
Connection of Two-Wire-BEROs possible v

Max. permissible BERO quiescent current 1.5mA
Input delay of "0" to "1" 3 ms
Input delay of "1" to "0" 3 ms
Number of simultaneously utilizable inputs horizontal 32
configuration

Number of simultaneously utilizable inputs vertical 32

configuration

Input characteristic curve

IEC 61131, type 1

Initial data size

4 Byte

Status information, alarms, diagnostics

Status display

green LED per channel

Interrupts

no

Process alarm no
Diagnostic interrupt no
Diagnostic functions no
Diagnostics information read-out none
Supply voltage display none
Group error display none
Channel error display none
Isolation

Between channels -
Between channels of groups to 16
Between channels and backplane bus v
Insulation tested with DC 500V
Datasizes

Input bytes 4

Output bytes 0
Parameter bytes 0
Diagnostic bytes 0
Housing

Material PPE
Mounting Rail System 300

Mechanical data

Dimensions (WxHxD)

40 x 125 x 120 mm

Weight

240 g

Environmental conditions

Operating temperature

0°Cto60°C

Storage temperature

-25°Cto 70 °C

Certifications

UL508 certification

yes

HB140E - SM-DIO - Rev. 12/20
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321-1FHO0O0 - DI 16xAC120/230V

Order data DI 16xAC 120/230V VIPA 321-1FHOO

Description The digital input module collects the binary control signals from the process
level and transmits them isolated to the superordinated bus system.

It has 16 channels and their status is monitored via LEDs.

Properties * 16 inputs, isolated in groups of 4
* Rated input voltage AC 120/230V
* Useable for switches
» Status monitoring of the channels via LED

Structure [ﬁ [1] LEDs

BN

= [2] flap with labeling strip

[

i

i

]

[

FEEFEFFFRT @g%@
|

[3] contact bar

7 [4] flap opened with
inner label

O

e
N

[ i
N A
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Manual VIPA System 300S

Chapter 2 Digital Input Modules

Pin assignment
Circuit diagram
Status monitor

3
[T T T ITIIrrrririg

fo

(ITT T Trrroriririx

No s wih ko

No ks wiik O

M321

Pin  Assignment Circuit diagram
1  Neutral conductor L DI 16xAC120/230V
2 Input 1+0.0 2 —
3 Inputl+0.1 e
4 Input1+0.2 -
5  Input 1+0.3 S - 1
6 Input1+0.4 5 —
7 Input 1+0.5 ;J—
8 Input [+0.6 QJ* ?
9 InputI1+0.7 mJ*
10  Neutral conductor
11  Neutral conductor 11
12 Input 1+1.0 12
13  Input I+1.1 13 | A
14 Input I+1.2 14 |
15 Input 14+1.3 15 | |
16 Input I+1.4 6
17  Input 1+1.5 7
18 Input I1+1.6 18 |
19 Input I+1.7 19 £
20  Neutral conductor 20 VAT
Schematic Input module
diagram

Optocoupler []
> &SN/ A\ Lep |
\

V-Bus

[

Mintern

AC 120/230V

LED

Description

LEDs (green)
1+0.0 to 1+0.7
[+1.0 to I+1.7
from ca. AC 79V
on, the signal is
recognized as "1"
and the according
LED is activated

HB140E - SM-DIO - Rev. 12/20
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Chapter 2 Digital Input Modules

Manual VIPA System 300S

Technical Data

Order number 321-1FH00
Type SM 321
SPEED-Bus -

Current consumption/power loss

Current consumption from backplane bus 35 mA
Power loss 5W
Technical data digital inputs

Number of inputs 16

Cable length, shielded 1000 m
Cable length, unshielded 600 m

Rated load voltage

AC 120/230 V

Current consumption from load voltage L+ (without load)

Rated value

AC 120/230 V

Input voltage for signal "0" ACO0...40V
Input voltage for signal "1" AC 79...264 V
Input voltage hysteresis -
Freqguency range 47...63 Hz
Input resistance -

Input current for signal "1" 7 mA
Connection of Two-Wire-BEROs possible v

Max. permissible BERO quiescent current 1.5mA
Input delay of "0" to "1" 25 ms
Input delay of "1" to "0" 25 ms
Number of simultaneously utilizable inputs horizontal 16
configuration

Number of simultaneously utilizable inputs vertical 16
configuration

Input characteristic curve -

Initial data size 2 Byte

Status information, alarms, diagnostics

Status display

green LED per channel

Interrupts

no

Process alarm no
Diagnostic interrupt no
Diagnostic functions no
Diagnostics information read-out none
Supply voltage display none
Group error display none
Channel error display none
Isolation

Between channels -

Between channels of groups to 4

Between channels and backplane bus v
Insulation tested with DC 4000 V
Datasizes

Input bytes 2

Output bytes 0
Parameter bytes 0
Diagnostic bytes 0

Housing

Material PPE
Mounting Rail System 300

Mechanical data

Dimensions (WxHxD)

40 x 125 x 120 mm

Weight

240 g

Environmental conditions

Operating temperature

0°Cto60°C

Storage temperature

-25°Cto 70 °C

Certifications

UL508 certification

yes

2-10
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Chapter 3 Digital Output Modules

Overview This chapter contains a description of the structure and the operation of the
VIPA digital output modules.
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Chapter 3 Digital Output Modules Manual VIPA System 300S

322-1BF01 - DO 8xDC 24V 2A

Order data DO 8xDC 24V 2A VIPA 322-1BF01

Description The digital output module collects the binary control signals from the
superordinated bus system and transmits them isolated to the process
level. The module has to be provided with 24V via the front slot. It has 8
channels and their status is monitored via LEDs.

Properties » 8 outputs, potential separated to the back panel bus
» supply voltage DC 24V, output voltage 2A
* useable for magnetic valve and DC contactor
» LEDs for supply voltage and error messages
» Status monitoring of the channels via LED

Structure [1] LEDs

4 [2] flap with labeling strip

[3] contact bar

[4] flap opened with
inner label

[0 00000 o 00000 oooog

| |
JINT&E

N oS
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Manual VIPA System 300S

Chapter 3 Digital Output Modules

Pin assignment
Circuit diagram
Status monitor

Pin  Assignment Circuit diagram

1 Supply voltage
DC 24V

3 Output Q+0.0
5 Output Q+0.1
7 Output Q+0.2
9

Output Q+0.3
10 Ground 1
11 Supply voltage
DC 24V

13  Output Q+0.4
15  Output Q+0.5
17  Output Q+0.6
19  Output Q+0.7
20 Ground 2

Schematic
diagram

1 1L+

Output module

DO 8xDC24V

2A

t

1L+

N N
[

f

[}

M322

1

2L+

3fa
VIPA 322-1BF01

f

Optocoupler

Bus

YZ?{

I

Mintern

vh

LED

LED

1L+, 2L+

Description

LED (green)
supply voltage is on

LEDs (green)
Q+0.0to Q+0.7

As soon as an output is
active, the according
LED is activated

LED (red)

Error when overload or
short circuits

HB140E - SM-DIO - Rev. 12/20
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Chapter 3 Digital Output Modules

Manual VIPA System 300S

Technical data

Order number 322-1BF01
Type SM 322
SPEED-Bus -
Current consumption/power loss

Current consumption from backplane bus 65 mA
Power loss 7.5W
Technical data digital outputs

Number of outputs 8

Cable length, shielded 1000 m
Cable length, unshielded 600 m
Rated load voltage DC 24V
Current consumption from load voltage L+ (without | 68 mA
load)

Total current per group, horizontal configuration, 8A
40°C

Total current per group, horizontal configuration, 8A
60°C

Total current per group, vertical configuration 8 A
Output current at signal "1", rated value 2A
Output delay of "0" to "1" 150 ps
Output delay of "1" to "0" 100 ps
Minimum load current -

Lamp load 10w

Parallel switching of outputs for redundant control
of a load

possible (only outputs
group)

Parallel switching of outputs for increased power

possible (only outputs

Actuation of digital input

group)
v

Switching frequency with resistive load max. 1000 Hz
Switching frequency with inductive load max. 0.5 Hz
Switching frequency on lamp load max. 10 Hz
Internal limitation of inductive shut-off voltage L+ (-52 V)
Short-circuit protection of output yes, electronic
Trigger level 3A

Number of operating cycle of relay outputs -

Switching capacity of contacts -

Output data size 1 Byte

Status information, alarms, diagnostics

Status display

green LED per channel

Interrupts

no

Process alarm no
Diagnostic interrupt no
Diagnostic functions no
Diagnostics information read-out none
Supply voltage display green LED per group
Group error display red SF LED
Channel error display none
Isolation

Between channels v

Between channels of groups to 4

Between channels and v
backplane bus

Insulation tested with DC 500 V
Datasizes

Input bytes 0

Output bytes 1
Parameter bytes 0
Diagnostic bytes 0

3-4
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Manual VIPA System 300S Chapter 3 Digital Output Modules

Order number 322-1BF01
Housing

Material PPE

Mounting Rail System 300
Mechanical data

Dimensions (WxHxD) 40 x 125 x 120 mm
Weight 240 g
Environmental conditions

Operating temperature 0°Cto 60 °C
Storage temperature -25°Cto 70 °C
Certifications

UL508 certification yes

HB140E - SM-DIO - Rev. 12/20 3-5



Chapter 3 Digital Output Modules Manual VIPA System 300S

322-1BHO1 - DO 16xDC 24V 1A

Order data DO 16xDC 24V 1A VIPA 322-1BHO1

Description The digital output module collects the binary control signals from the
superordinated bus system and transmits them isolated to the process
level. The module has to be provided with 24V via the front slot. It has 16
channels and their status is monitored via LEDs.

Properties » 16 outputs, potential separated to the back panel bus
» supply voltage DC 24V, output voltage 1A
* useable for magnetic valve and DC contactor
» LEDs for supply voltage and error messages
» Status monitoring of the channels via LED

Structure % [1] LEDs
— 3| | L*l; 4 [2] flap with labeling strip
2 % 4 [3] contact bar

[4] flap opened with
inner label

[O00 0000000 000 rooooon

| |
N N

N o= s
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Manual VIPA System 300S

Chapter 3 Digital Output Modules

Pin assignment
Circuit diagram
Status monitor

Pin  Assignment
1 Supply voltage
DC 24V
2 Output Q+0.0
9 Output Q+0.7
10 Ground 1
11  Supply voltage
DC 24V
12 Output Q+1.0
19  Output Q+1.7
20 Ground 2
Schematic
diagram

Circuit diagram

-
=
=
+

© o [N o |0 | |w N

[N
o

Output module

DO 16xDC24V
1A

3l
VIPA 322-1BHO1

No ohswbhPk ol

f

]

M322

2L+

f

TNoohwie

t

Optocoupler

vh

Bus

XZE{

I

Mintern

LED

LED

1L+, 2L+

Description

LED (green)
supply voltage is on

LEDs (green)
Q+0.0to Q+1.7

As soon as an output is
active, the according
LED is activated

LED (red)

Error when overload or
short circuits

HB140E - SM-DIO - Rev. 12/20
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Chapter 3 Digital Output Modules

Manual VIPA System 300S

Technical Data

Order number 322-1BHO1
Type SM 322
SPEED-Bus -
Current consumption/power loss

Current consumption from backplane bus 110 mA
Power loss 4W
Technical data digital outputs

Number of outputs 16
Cable length, shielded 1000 m
Cable length, unshielded 600 m
Rated load voltage DC 24V
Current consumption from load voltage L+ (without | 30 mA
load)

Total current per group, horizontal configuration, 4A
40°C

Total current per group, horizontal configuration, 4A
60°C

Total current per group, vertical configuration 4A
Output current at signal "1", rated value 1A
Output delay of "0" to "1" 150 ps
Output delay of "1" to "0" 100 ps
Minimum load current -

Lamp load 5W

Parallel switching of outputs for redundant control
of a load

possible (only outputs
group)

Parallel switching of outputs for increased power

possible (only outputs

Actuation of digital input

group)
v

Switching frequency with resistive load max. 1000 Hz
Switching frequency with inductive load max. 0.5 Hz
Switching frequency on lamp load max. 10 Hz
Internal limitation of inductive shut-off voltage L+ (-52 V)
Short-circuit protection of output yes, electronic
Trigger level 15A

Number of operating cycle of relay outputs -

Switching capacity of contacts -

Output data size 2 Byte

Status information, alarms, diagnostics

Status display

green LED per channel

Interrupts

no

Process alarm no
Diagnostic interrupt no
Diagnostic functions no
Diagnostics information read-out none
Supply voltage display green LED per group
Group error display red SF LED
Channel error display none
Isolation

Between channels v

Between channels of groups to 8

Between channels and v
backplane bus

Insulation tested with DC 500 V
Datasizes

Input bytes 0

Output bytes 2
Parameter bytes 0
Diagnostic bytes 0

3-8
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Manual VIPA System 300S Chapter 3 Digital Output Modules

Order number 322-1BHO1
Housing

Material PPE

Mounting Rail System 300
Mechanical data

Dimensions (WxHxD) 40 x 125 x 120 mm
Weight 230 g
Environmental conditions

Operating temperature 0°Cto 60 °C
Storage temperature -25°Cto 70 °C
Certifications

UL508 certification yes
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322-1BH41 - DO 16xDC 24V 2A

Order data DO 16xDC 24V 2A VIPA 322-1BH41

Description The digital output module collects the binary control signals from the
superordinated bus system and transmits them isolated to the process
level. The module has to be provided with 24V via the front slot. It has 16
channels and their status is monitored via LEDs.

Properties » 16 outputs, potential separated to the back panel bus
» supply voltage DC 24V, output voltage 2A
* useable for magnetic valve and DC contactor
» LEDs for supply voltage and error messages
» Status monitoring of the channels via LED

Structure % [1] LEDs

4 [2] flap with labeling strip

[3] contact bar

T[T

[4] flap opened with
inner label

[O00 0000000 000 rooooon

| |
N N

N o= s
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Manual VIPA System 300S

Chapter 3 Digital Output Modules

Pin assignment
Circuit diagram
Status monitor

Circuit diagram

.
[
=
+

© |0 [N |0 [A|w N

=
o

Output module

DO 16xDC24V

2A

N
=
"

No uhwiNik O

[%2]
n

M322

2L+

o

TNoobdwihiek

t

3la
VIPA 322-1BH41

f

f

Optocoupler

vh

N

2

LED

Pin  Assignment
1 Supply voltage
DC 24V
2 Output Q+0.0
9 Output Q+0.7
10 Ground1
11  Supply voltage
DC 24V
12 Output Q+1.0
19  Output Q+1.7
20 Ground 2
Schematic
diagram
Bus
il
Mintern
Project
engineering
Note!

Project engineering as 322-1BHO01!

_—) DC24v

LED

1L+, 2L+

Description

LED (green)
supply voltage is on

LEDs (green)
Q+0.0to Q+1.7

As soon as an output is
active, the according
LED is turned on

LED (red)

Error when overload or
short circuits

HB140E - SM-DIO - Rev. 12/20
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Chapter 3 Digital Output Modules

Manual VIPA System 300S

Technical Data

Order number 322-1BH41
Type SM 322
SPEED-Bus -
Current consumption/power loss

Current consumption from backplane bus 110 mA
Power loss 4W
Technical data digital outputs

Number of outputs 16
Cable length, shielded 1000 m
Cable length, unshielded 600 m
Rated load voltage DC 24V
Current consumption from load voltage L+ (without | 30 mA
load)

Total current per group, horizontal configuration, 8A
40°C

Total current per group, horizontal configuration, 8A
60°C

Total current per group, vertical configuration 8 A
Output current at signal "1", rated value 2A
Output delay of "0" to "1" 150 ps
Output delay of "1" to "0" 100 ps
Minimum load current -

Lamp load 10w

Parallel switching of outputs for redundant control
of a load

possible (only outputs
group)

Parallel switching of outputs for increased power

possible (only outputs

Actuation of digital input

group)
v

Switching frequency with resistive load max. 1000 Hz
Switching frequency with inductive load max. 0.5 Hz
Switching frequency on lamp load max. 10 Hz
Internal limitation of inductive shut-off voltage L+ (-52 V)
Short-circuit protection of output yes, electronic
Trigger level 3A

Number of operating cycle of relay outputs -

Switching capacity of contacts -

Output data size 2 Byte

Status information, alarms, diagnostics

Status display

green LED per channel

Interrupts

no

Process alarm no
Diagnostic interrupt no
Diagnostic functions no
Diagnostics information read-out none
Supply voltage display green LED per group
Group error display red SF LED
Channel error display none
Isolation

Between channels v

Between channels of groups to 8

Between channels and v
backplane bus

Insulation tested with DC 500 V
Datasizes

Input bytes 0

Output bytes 2
Parameter bytes 0
Diagnostic bytes 0

3-12
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Manual VIPA System 300S Chapter 3 Digital Output Modules

Order number 322-1BH41
Housing

Material PPE

Mounting Rail System 300
Mechanical data

Dimensions (WxHxD) 40 x 125 x 120 mm
Weight 230 g
Environmental conditions

Operating temperature 0°Cto 60 °C
Storage temperature -25°Cto 70 °C
Certifications

UL508 certification yes
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322-1BH60 - DO 16xDC 24V 0.5A for manual operation

Order data DO 16xDC 24V 0.5A HB VIPA 322-1BH60

Description The module is configured as in-/output module. It has 16 channels and their
status is monitored via LEDs. Besides of the LEDs the frontside provides a
row of switches for manual res. Automatic operation, i.e. every output has a
3 setting switch with the positions automatic, manual 0 and manual 1.

Properties » 16 outputs, potential separated to the back panel bus
» 1input, potential separated, for activation of all outputs
» 3 setting switch per channel (automatic, manual 0 and manual 1)

» 16 inputs, switch status via input word

» supply voltage DC 24V, output voltage 0.5A
» LEDs for supply voltage and error messages
» Status monitoring of the channels via LED

Structure % [1]

s

JEEHEREE (FEEE |

® [2]
[3]
[4]
[5]

1]
“eescsses \
K oew

LEDs

flap with labeling strip
switch bar

contact bar

flap opened with
inner label
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Manual VIPA System 300S Chapter 3 Digital Output Modules

Pin assignment
Circuit diagram
Status monitor

Pin Assignment Circuit diagram LED Description
1 Supply voltage : ke poleocaVit0 | L+ LED (green)
DC 24V %E%D 02 supply voltage is on
2 Output Q+0.0 5 0 [2®
64']7 [[3®
' 7 e .0....7 LEDs (green)
' ' g He®
9 Output Q+0.7 s ] e Q+00t0Q+L7
10 Input for Q.x="1" = B As soon as an output is
o =B active, the according
11 nc. 2l To® LED is turned on
12 Output Q+1.0 YR Tve
15 L3®
: . [:@ F LED (red)
. . 17 LS
19 Output O+1.7 5 | e crror when overload or
20 Ground 20 v QA 322-1355 i -
Schematic Front switch
diagram Output module Automatic (A)
Hand (0) / (1)
H (0)
Optocoupler 7;’ H (l)
Bus| |/ K 3
il |
Minternal D
DC 24v
LED
ZImES
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Chapter 3 Digital Output Modules Manual VIPA System 300S

Deployment

Project
engineering

Please regard that the module is installed as 323-1BL00. You are allowed
to request the switch position of the according channel via the input word.

For this is valid:

triple switch | input word | Description

10A I.x=0 Manual 1: output channel always activated

10A [.x=0 Manual 0: output channel always de-activated

©

10A l.x=1 Automatic: control via PLC application

@

The control of the outputs happens via output word.

Note!

By connecting DC 24V at the input (Pin 10), all outputs are set to "1".
This input cannot be evaluated by the PLC user program.

Note!
Project engineering as 323-1BL00O!

3-16
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Manual VIPA System 300S

Chapter 3 Digital Output Modules

Technical Data

Order number 322-1BH60
Type SM 322
SPEED-Bus -

Current consumption/power loss

Current consumption from backplane bus 100 mA
Power loss 6 W
Technical data digital outputs

Number of outputs 16

Cable length, shielded 1000 m
Cable length, unshielded 600 m
Rated load voltage DC 24V
Current consumption from load voltage L+ (without | 140 mA
load)

Total current per group, horizontal configuration, 8A

40°C

Total current per group, horizontal configuration, 8A

60°C

Total current per group, vertical configuration 8 A

Output current at signal "1", rated value 05A
Output delay of "0" to "1" max. 100 ps
Output delay of "1" to "0" max. 500 ps
Minimum load current -

Lamp load 5W

Parallel switching of outputs for redundant control | not possible
of a load

Parallel switching of outputs for increased power not possible
Actuation of digital input v

Switching frequency with resistive load max. 1000 Hz
Switching frequency with inductive load max. 0.5 Hz
Switching frequency on lamp load max. 10 Hz
Internal limitation of inductive shut-off voltage L+ (-52 V)
Short-circuit protection of output yes, electronic
Trigger level 1A

Number of operating cycle of relay outputs -

Switching capacity of contacts -

Output data size 2 Byte

Status information, alarms, diagnostics

Status display

green LED per channel

Interrupts

no

Process alarm no
Diagnostic interrupt no
Diagnostic functions no
Diagnostics information read-out none
Supply voltage display green LED per group
Group error display red SF LED
Channel error display none
Isolation

Between channels -

Between channels of groups to 16

Between channels and backplane bus v
Insulation tested with DC 500 V
Datasizes

Input bytes 0

Output bytes 2
Parameter bytes 0
Diagnostic bytes 0

Housing

Material PPE

HB140E - SM-DIO - Rev. 12/20
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Chapter 3 Digital Output Modules

Manual VIPA System 300S

Order number

322-1BH60

Mounting

Rail System 300

Mechanical data

Dimensions (WxHxD)

40 x 125 x 120 mm

Weight 230 g
Environmental conditions
Operating temperature 0°Cto 60 °C

Storage temperature

-25°Cto 70 °C

Certifications

UL508 certification

yes

3-18
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Manual VIPA System 300S Chapter 3 Digital Output Modules

322-1BL00 - DO 32xDC 24V 1A

Order data DO 32xDC 24V 1A VIPA 322-1BL00

Description The digital output module collects the binary control signals from the
superordinated bus system and transmits them isolated to the process
level. The module has to be provided with 24V via the front slot. It has 16
channels and their status is monitored via LEDSs.

Properties » 32 outputs, potential separated to the back panel bus
* Supply voltage DC 24V
» Output voltage 1A per channel
» Useable for magnetic valve and DC contactor
» LEDs for supply voltage and error messages
» Activity LED per channel

Structure % [1] LEDs

R~
e
I

[2] flap with labeling strip

[3] contact bar

N /T

[4] flap opened with
inner label

‘uuuuuuuuuu TOO0O0o 00O
[O00 0000000 oorrooooon

NI\ N

N e B
JRESEbBIS R PRRSSbs
Y

(3 e T o o i R

N s

]
L
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Chapter 3 Digital Output Modules

Manual VIPA System 300S

Pin assignment
Status monitor

Pin

10
11
12
19
20
21
22
29
30
31
32
39
40

Circuit diagram

Assignment

Supply voltage 1L+
Output Q+0.0

Output Q+0.7
Ground 1

Supply voltage 2L+
Output Q+1.0

Output Q+1.7
Ground 2

Supply voltage 3L+
Output Q+2.0

Output Q+2.7
Ground 3

Supply voltage 4L+
Output Q+3.0

Output Q+3.7
Ground 4

Schematic

diagram

=

1L+

N
[y
w
=
+

DO 32xDC24V

1A

3l
VIPA 322-1BL0O0

N
=
n

[%2]
=
@
N
N

t

f

No o hwih Rk

f

Circuit diagram

LED

1/3L+, 2/4L+

1/3F, 2/4F

Schematic diagram

Output module

Description

LED (green)
supply voltage is on

LEDs (green)
Q+0.0to Q+3.7

As soon as an output is
active, the according LED
is turned on

LED (red)

Error when overload or
short circuits

2 22
sl | 2]
4t | 24l |
;D’ 2?'} Optocoupler
2ol v '
;4& %& Bus V= ol
ﬂ 249?F I 2 ] & ocaav
10 30 Mintern
™M 3M
11 2L+ 31 4L+
12 32
3] | 3]
147 | st
—{H ;D‘
—1H T =th
17 37
1el] | aal
20 40
2M aM
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Manual VIPA System 300S Chapter 3 Digital Output Modules

Numeric From the application level to the hardware level the data is stored in
representation Motorola-Format, i.e. "ready for reading".

The following picture shows the output of the number 287454020dez res.
11223344hex on the outputs of the 32pin output modules

Program layer: Double word Output module:
AD DW#16#11223344 | Word
Byte
Example: |11h|22h|33h

&
i
5

ok wik o

\11001100/

o

10001000
| Ao01000\

l

SM322
+1 +3

Process image:
Address 0 1 2 3

|11h[22n[33n]44h] >
10001000b

01000100b
11001100b

01000100
~
S

AN

e
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Chapter 3 Digital Output Modules

Manual VIPA System 300S

Technical Data

Order number 322-1BL00
Type SM 322
SPEED-Bus -

Current consumption/power loss

Current consumption from backplane bus 200 mA
Power loss 5W
Technical data digital outputs

Number of outputs 32

Cable length, shielded 1000 m
Cable length, unshielded 600 m
Rated load voltage DC 24V
Current consumption from load voltage L+ (without | 30 mA
load)

Total current per group, horizontal configuration, 25A

40°C

Total current per group, horizontal configuration, 25A

60°C

Total current per group, vertical configuration 25A
Output current at signal "1", rated value 1A

Output delay of "0" to "1" 150 ps
Output delay of "1" to "0" 100 ps
Minimum load current -

Lamp load 6 W

Parallel switching of outputs for redundant control | possible (only outputs
of a load group)
Parallel switching of outputs for increased power not possible
Actuation of digital input v

Switching frequency with resistive load max. 1000 Hz
Switching frequency with inductive load max. 0.5 Hz
Switching frequency on lamp load max. 1 Hz
Internal limitation of inductive shut-off voltage L+ (-52 V)
Short-circuit protection of output yes, electronic
Trigger level 15A
Number of operating cycle of relay outputs -

Switching capacity of contacts -

Output data size 4 Byte

Status information, alarms, diagnostics

Status display

green LED per channel

Interrupts

no

Process alarm no
Diagnostic interrupt no
Diagnostic functions no
Diagnostics information read-out none
Supply voltage display green LED per group
Group error display red SF LED
Channel error display none
Isolation

Between channels -

Between channels of groups to 8

Between channels and backplane bus v
Insulation tested with DC 500 V
Datasizes

Input bytes 0

Output bytes 4
Parameter bytes 0
Diagnostic bytes 0

Housing

Material PPE
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Manual VIPA System 300S Chapter 3 Digital Output Modules

Order number 322-1BL00
Mounting Rail System 300
Mechanical data

Dimensions (WxHxD) 40 x 125 x 120 mm
Weight 260 g
Environmental conditions

Operating temperature 0°Cto 60 °C
Storage temperature -25°Cto 70 °C
Certifications

UL508 certification yes

HB140E - SM-DIO - Rev. 12/20 3-23



Chapter 3 Digital Output Modules Manual VIPA System 300S

322-5FF00 - DO 8xAC 120/230V 2A

Order data DO 8xAC 120/230V 2A VIPA 322-5FF00

Description The digital output module collects the binary control signals from the
superordinated bus system and transmits them isolated to the process
level. It has 8 channels and their status is monitored via LEDs.

Properties » 8 outputs, isolated between the channels and to the back plane bus
* Rated load voltage AC 120/230V
* Output current per channel 2A

« Suitable for AC solenoid valves, contactors, motor starters, fractional
h.p. motors and indicator lights

» Group error display
» Channel-specific status LEDs
* Programmable substitute value output

Structure % [1] LEDs

d [2] flap with labeling strip

|
N|

1\\

}} [3] contact bar

N
[

}jﬁ [4] flap opened with
- inner label

R,
RX

Y

NSRS

‘UUUUUUUUUU OO0 oooouooao
[I00000 0000 000 ooooooo

0
[ )
[TITTTTIIrrr] [(TITTTTIT]

K owe

|
1
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Manual VIPA System 300S

Chapter 3 Digital Output Modules

Pin assignment
Status monitor

Pin

10
11
14
17
20
21
24
27
30
31
34
37
40

Circuit diagram

Assignment

Rated load voltage 1L
Q+0.0
Rated load voltage 2L
Q+0.1
Rated load voltage 3L
Q+0.2
Rated load voltage 4L
Q+0.3
Rated load voltage 5L
Q+0.4
Rated load voltage 6L
Q+0.5
Rated load voltage 7L
Q+0.6
Rated load voltage 8L
Q+0.7

Schematic

diagram

7 27

5

Caution!

DO8xAC120/230
2A

x|2
3la

VIPA 322-5FF00

SF
0 .4

1.

N | O
[é)]
N N |

[92]
<
w
N
N

2 .6

3.

-

Circuit diagram

Y
4 24

LED

SF

Schematic diagram

Output module

Description

LED (red)
Group error LED,

error if module is not
supplied with parameters
by the CPU

LED (green)
Q+0.0 to Q+0.7

As soon as an output is
active, the according LED
is turned on

Optocoupler

Bus XZ@

\

Mintern

=Y

1
-

AC 120/230V

57

The outputs must be protected by a fast-acting 3.15A, AC 250V fuse. When
mounted in a hazardous area, the fuse may only be removed by a tool.

HB140E
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Parameterization

Overview There are the following possibilities for parameterization:

Parameterization by WinPLC7 from VIPA or by hardware configuration
of Siemens SIMATIC manager.

Parameterization during run time by means of SFCs

Parameterization To be compatible to the Siemens SIMATIC manager the following steps are
by hardware to be accomplished:
configuration « Start the hardware configurator from Siemens.

Create a new project.
Configure your CPU.

Link-up your System 300V modules in the plugged-in sequence starting
with slot 4. Here the digital output modules of VIPA are to be projected
as digital output modules of Siemens in accordance with the following
rules:

VIPA 322-5FF00 to be configured as 6ES7 322-5FF00-0ABO

The digital output modules can be found at the hardware catalog at
Simatic 300 > SM-300.

If needed parameterize the CPU respectively the modules. The
parameter window appears as soon as you double click on the
according module. At this window the according parameter can be
changed.

Save your project, switch the CPU to STOP and transfer your project to
the CPU. As soon as the CPU is switched to RUN the parameters are
transferred to the connected modules.

Parameters The following parameters can be adjusted at the digital output modules:

Reaction at CPU-STOP
Switch substitute value "1"

More description of the parameters may be found at the following pages.

3-26
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Parameterization
during run time by
means of SFCs

Parameter
Record set 1

If the module gets parameters, which are not supported by the module, for
example a current module is to be configured as a voltage module, these
parameters are interpreted as wrong parameters and an error is initialized.
At the parameterization, a 4byte long parameter area is set in the record
set 1. Deploying the SFCs 56, 57 and the SFB 53, you may alter
parameters during run time and transfer them to the module.

Record set 1 (Byte 0 to 3): Default value

Byte |[Bit7...Bit0

0 Reaction to CPU Stop 00h
Bit O: Keep last valid value
Bit 1: Substitute a value
Bit 6: reserved

Bit 7: reserved

1 Substitute value 00h
Bit O: Substitute value "1" on channel 0
Bit 1: Substitute value "1" on channel 1
Bit 2: Substitute value "1" on channel 2
Bit 3: Substitute value "1" on channel 3
Bit 4: Substitute value "1" on channel 4
Bit 5: Substitute value "1" on channel 5
Bit 5: Substitute value "1" on channel 6
Bit 7: Substitute value "1" on channel 7

2 not relevant 00h
3 not relevant 00h
Note!
You should only enable the parameters in byte 0, "Hold last valid value"
and "Enable substitute value" as an alternative.
Reaction to Here the module reaction at CPU-STOP may be set. There are the
CPU-Stop following possibilities:

» Keep last valid value
The value of each channel is freezed when the CPU is stopped

» Substitute a value
At CPU-STOP each channel is substituded by a value which may be
assigned by byte 1.
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Manual VIPA System 300S

Technical Data

Order number 322-5FF00
Type SM 322
SPEED-Bus -

Current consumption/power loss

Current consumption from backplane bus 100 mA
Power loss 8.6 W
Technical data digital outputs

Number of outputs 8

Cable length, shielded 1000 m
Cable length, unshielded 600 m
Rated load voltage AC 120/230 V
Current consumption from load voltage L+ (without | 2 mA

load)

Total current per group, horizontal configuration, 8A

40°C

Total current per group, horizontal configuration, 4A

60°C

Total current per group, vertical configuration 4A

Output current at signal "1", rated value 2A

Output delay of "0" to "1" -

Output delay of "1" to "0" -

Minimum load current -

Lamp load 50 W
Parallel switching of outputs for redundant control | possible

of a load

Parallel switching of outputs for increased power not possible
Actuation of digital input v
Switching frequency with resistive load max. 10 Hz
Switching frequency with inductive load max. 0.5 Hz
Switching frequency on lamp load max. 1 Hz

Internal limitation of inductive shut-off voltage

Short-circuit protection of output

Fuse 3.15 A /250 V, quick

response
Trigger level 3.15A
Number of operating cycle of relay outputs -
Switching capacity of contacts -

Output data size 1 Byte

Status information, alarms, diagnostics

Status display

green LED per channel

Interrupts

no

Process alarm no
Diagnostic interrupt no
Diagnostic functions no
Diagnostics information read-out none
Supply voltage display none
Group error display red SF LED
Channel error display none
Isolation

Between channels v
Between channels of groups to 1

Between channels and v
backplane bus

Insulation tested with AC 1500 V
Datasizes

Input bytes 0

Output bytes 1
Parameter bytes 21
Diagnostic bytes 0

3-28

HB140E - SM-DIO - Rev. 12/20




Manual VIPA System 300S Chapter 3 Digital Output Modules

Order number 322-5FF00
Housing

Material PPE

Mounting Rail System 300
Mechanical data

Dimensions (WxHxD) 40 x 125 x 120 mm
Weight 330g
Environmental conditions

Operating temperature 0°Cto 60 °C
Storage temperature -25°Cto 70 °C
Certifications

UL508 certification yes
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322-1HHOO - DO 16xRelay

Order data DO 16xRelais VIPA 322-1HHO0O0

Description The relay output module collects the binary control signals from the
superordinated bus system and transmits them via relay outputs to the
process level. The module electronics are provided via the back panel bus.
It has 16 channels working as switches, and their status is monitored via
LEDs.

Properties » 16 relay outputs in groups of 8
» Power supply via back panel bus
» Load capacity voltage AC 230V / DC 30V
» Maximal contact rating per channel 5A
» useable for small motors, lamps, magnetic valve and DC contactors
» Activity LED per channel

Structure g [1] LEDs
1 — = __L 4 [2] flap with labeling strip
= s B [
3 | [3] contact bar
2 B i
B [4] flap opened with
2 ey inner label
| e=H P
¢ sl s
) g
O P %
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Chapter 3 Digital Output Modules

Pin assignment

Status monitor
Pin Assignment LED Description
1 1L1 DO 1ORELAS .0....7 LED (green)
2 Relay-Output Q+0.0 Q+0.0 to Q+1.7
2 As soon as an output is
9 Relay-Output Q+0.7 p active, the according
10 L+DC24V 7 LED is turned on
11 211
12 Relay-Output Q+1.0 :
19  Relay-Output Q+1.7 :
20  Ground -
Circuit diagram Circuit diagram Schematic diagram
Schematic
diagram 1 11 Relay output module
20 =
20 N
4 LED
i Vi +
TD— Optocoupler @ DC 24V
.t backplane
S0 bus /=
L+ DC 24V
il
N L1 Mintern L
12 0
Wl
15 . L .
16 G Note: When using inductive load please
= . |
7 5 take an suitable protector!
5]
20
M

Maximum toggle capacity

< I
— - e - -
& & S AL reaislia Ir_nt_:l.i
5 i T
B L . !
o = — R
'E z
5 1| ocmeeneiond LM 1L
+ 0.5 i

.4

0.3

0.2

2030 50 100 200 300
= Conact vollaga, ¥

Life Time

[=4]
=

o 135 W resstive |oad
30N resiehvs load
= 280V resstive load

= M. of oparations. =10°
[~
=

05 1 2 345 10 104
= Swiching capacity, A
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Manual VIPA System 300S

Technical Data

Order number 322-1HHO0
Type SM 322
SPEED-Bus -

Current consumption/power loss

Current consumption from backplane bus 80 mA
Power loss 4 W
Technical data digital outputs

Number of outputs 16

Cable length, shielded -

Cable length, unshielded 600 m

Rated load voltage

DC 30 V/AC 230V

Current consumption from load voltage L+ (without
load)

Total current per group, horizontal configuration,
40°C

Total current per group, horizontal configuration,
60°C

Total current per group, vertical configuration

Output current at signal "1", 5A

rated value

Output delay of "0" to "1" -

Output delay of "1" to "0" -

Minimum load current -

Lamp load 6 W

Parallel switching of outputs for redundant control | possible (only outputs
of a load group)
Parallel switching of outputs for increased power not possible
Actuation of digital input v

Switching frequency with resistive load max. 10 Hz
Switching frequency with inductive load max. 0.5 Hz
Switching frequency on lamp load max. 1 Hz
Internal limitation of inductive shut-off voltage -
Short-circuit protection of output -

Trigger level -

Number of operating cycle of relay outputs -

Switching capacity of contacts -

Output data size 2 Byte

Status information, alarms, diagnostics

Status display

green LED per channel

Interrupts

no

Process alarm no
Diagnostic interrupt no
Diagnostic functions no
Diagnostics information read-out none
Supply voltage display none
Group error display none
Channel error display none
Isolation

Between channels -
Between channels of groups to 8
Between channels and v
backplane bus

Insulation tested with AC 1500 V
Datasizes

Input bytes 0
Output bytes 2
Parameter bytes 0
Diagnostic bytes 0
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Order number 322-1HHO0
Housing

Material PPE

Mounting Rail System 300
Mechanical data

Dimensions (WxHxD) 40 x 125 x 120 mm
Weight 290 g
Environmental conditions

Operating temperature 0°Cto 60 °C
Storage temperature -25°Cto 70 °C
Certifications

UL508 certification yes
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Chapter 4 Digital Input/Output Modules

Overview This chapter contains a description of the structure and the operation of the
VIPA digital in-/output modules.

Content Topic Page
Chapter 4  Digital Input/Output Modules ........cccceevieeeeiiiiiiiiiiiee. 4-1

323-1BHOO0 - DIO 16XDC 24V 1A ..o 4-2

323-1BHO1 - DI 8XxDC 24V, DO 8XDC 24V 1A.....ccoooviieieeeieiieeeeeeeee 4-6

323-1BL00 - DI 16xDC 24V, DO 16XDC 24V 1A ......coooveeeeeieiieeeiinns 4-10
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323-1BHOO0 - DIO 16xDC 24V 1A

Order Data DIO 16xDC 24V 1A VIPA 323-1BH00
Description The module is a combined module. It has 16 channels that can be used
either as inputs or outputs. Every channel supports a diagnostic function,
i.e. as soon as an output is active, the according input is set. If there is a
short circuit at the load, the according input is reset and the error may be
recognized by analyzing the input.
Properties » 16 channels, isolated to the backplane bus (as input or output)
» Diagnostic function
* Nominal input voltage DC 24V / supply voltage DC 24V
e Output current 1A
» LED for error message at overload, overheat or short circuit
» Activity monitoring of the channels via LED
Structure % [1] LEDs
1T .|| E _,L‘ 4 [2] flap with labeling strip
) § %‘g [3] contact bar
; [4] flap opened with
E i inner label
/ | BB
— AAa "
Attention!
Please regard that the voltage applied to an output channel must be < the
voltage supply applied to L+.
Due to the parallel connection of in- and output channel per group, a set
output channel may be supplied via an applied input signal.
Thus, a set output remains active even at power-off of the voltage supply
with the applied input signal.
Non-observance may cause module demolition.
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Pin assignment
Circuit diagram
Status monitor

Pin Assignment Circuit diagram LED Description
1  Supply voltage ) powsoczed, | 1L+, 2L+ LED (green)
+DC 24V T*? 0 o supply voltage is on
2 In-/Output 1/Q+0.0 - il
S = .0....7 LED (green) per Byte
— = ]
9  In-/Output I/Q+0.7 s o As soon as an input
o 0 7 signal "1" or an active
10 Ground L OF |« . ;
o output is rgcognlzeq,
11 Supply voltage TR ol the according LED is
+DC 24V Do activated
12 In-/Output I/Q+1.0 i
i F LED (red)
19 In-/Output I/Q+1.7 afE error at overload or
20 Ground =7 short circuit
T Tom VIPA 323-18H00 |
Schematic Input/Output module
di agram Optocoupler
Bus | |\/ 3{ H % |
L LED
Mintern
: & [ ] &)bcaav
Optocoupler
Bus )& V
il
Mintern
Project Note!
Engineering Project Engineering as 323-1BL00!
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Manual VIPA System 300S

Technical Data

Order number 323-1BH0O0
Type SM 323
SPEED-Bus -

Current consumption/power loss

Current consumption from backplane bus 130 mA
Power loss 4 W
Technical data digital inputs

Number of inputs 16

Cable length, shielded 1000 m
Cable length, unshielded 600 m
Rated load voltage DC 24V
Current consumption from load voltage L+ (without | 30 mA
load)

Rated value DC 20.4...28.8 V
Input voltage for signal "0" DCO0..5V
Input voltage for signal "1" DC 15...28.8 V
Input voltage hysteresis -
Frequency range -

Input resistance -

Input current for signal "1" 7 mA
Connection of Two-Wire-BEROs possible v

Max. permissible BERO quiescent current 1.5 mA
Input delay of "0" to "1" 3 ms

Input delay of "1" to "0" 3 ms
Number of simultaneously utilizable inputs 16
horizontal configuration

Number of simultaneously utilizable inputs vertical |16

configuration

Input characteristic curve

IEC 61131, type 1

Initial data size

2 Byte

Technical data digital outputs

Number of outputs 16
Cable length, shielded 1000 m
Cable length, unshielded 600 m
Rated load voltage DC 24V
Reverse polarity protection of rated load voltage v
Current consumption from load voltage L+ (without | 30 mA
load)

QOutput current at signal "1", rated value 1A
QOutput delay of "0" to "1" 150 us
QOutput delay of "1" to "0" 100 pus
Minimum load current -

Lamp load 5W

Parallel switching of outputs for redundant control
of a load

possible (only outputs
group)

Parallel switching of outputs for increased power not possible
Actuation of digital input v

Switching frequency with resistive load max. 1000 Hz
Switching frequency with inductive load max. 0.5 Hz
Switching frequency on lamp load max. 10 Hz
Internal limitation of inductive shut-off voltage L+ (-52 V)
Short-circuit protection of output yes, electronic
Trigger level 15A

Number of operating cycle of relay outputs -

Switching capacity of contacts -

Output data size 2 Byte

Status information, alarms, diagnostics

Status display

green LED per channel
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Order number 323-1BHO0
Interrupts no

Process alarm no

Diagnostic interrupt no

Diagnostic functions no

Diagnostics information read-out none

Supply voltage display green LED per group
Group error display red SF LED

Channel error display none

Isolation

Between channels -

Between channels of groups to -

Between channels and backplane bus v

Insulation tested with DC 500 V
Datasizes

Input bytes 2

QOutput bytes 2

Parameter bytes 0

Diagnostic bytes 0

Housing

Material PPE

Mounting Rail System 300
Mechanical data

Dimensions (WxHxD) 40 x 125 x 120 mm
Weight 230 g
Environmental conditions

Operating temperature 0°Cto 60 °C
Storage temperature -25°Cto 70 °C
Certifications

UL508 certification yes

HB140E - SM-DIO - Rev. 12/20 4-5



Chapter 4 Digital Input/Output Modules Manual VIPA System 300S

323-1BHO1 - DI 8xDC 24V, DO 8xDC 24V 1A

Order Data

Description

Properties

Structure

DI 8xDC 24V, DO 8xDC 24V 1A VIPA 323-1BHO1

The module has 16 channels, isolated to the back panel bus, where 8
working as inputs and the 8 working as outputs. The status of the channels
is shown via LEDs.

» 16 channels, from this 8 inputs and 8 outputs

* Nominal input voltage DC 24V

* Supply voltage DC 24V (external) for outputs

» Output current 1A per channel

» LED for error message at overload, overheat or short circuit
» Activity monitoring of the channels via LED

[1] LEDs
14— [ EBq 4 [2] flap with labeling strip
) §E E j [3] contact bar
2l [4] flap opened with
EE 2 inner label
i E E0dl#l ¢
B =
Attention!

Please regard that the voltage applied to an output channel must be < the
voltage supply applied to L+.

Due to the parallel connection of in- and output channel per group, a set
output channel may be supplied via an applied input signal.

Thus, a set output remains active even at power-off of the voltage supply
with the applied input signal.

Non-observance may cause module demolition.

4-6
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Chapter 4 Digital Input/Output Modules

Pin assignment
Circuit diagram
Status monitor

Circuit diagram

Input module

DI8/DO8xDC24V

3l
VIPA 323-1BHO1

[%2]

No uhrwiNik O

M323

1L+

o

TNoobdwiek

f

Pin  Assignment
1 Not used
2 Input 1+0.0
9 Input 1+0.7
10  Ground 1M inputs
11  Supply voltage
DC +24V
12 Output Q+0.0
19  Output Q+0.7
20  Ground 2M outputs
Schematic
diagram

Optocoupler

LED

Bus

DC 24V

il

Mintern

Jo

LED

f

1L+

Output module

Description

LED (green)
supply voltage is on

LED (green)

[+0.0 ... [+0.7
Q+0.0 ... Q+0.7

At signal "1" (input)
res. active output,

the according LED
is activated

LED (red)
error at overload,
short circuit

Optocoupler

Bus

L

Mintern

[ ] & ocav
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Technical Data

Order number 323-1BH0O1
Type SM 323
SPEED-Bus -

Current consumption/power loss

Current consumption from backplane bus 70 mA
Power loss 4 W
Technical data digital inputs

Number of inputs 8

Cable length, shielded 1000 m
Cable length, unshielded 600 m
Rated load voltage DC 24V
Current consumption from load voltage L+ (without | 15 mA
load)

Rated value DC 20.4...28.8 V
Input voltage for signal "0" DCO0..5V
Input voltage for signal "1" DC 15...28.8 V
Input voltage hysteresis -
Frequency range -

Input resistance -

Input current for signal "1" 7 mA
Connection of Two-Wire-BEROs possible v

Max. permissible BERO quiescent current 1.5 mA
Input delay of "0" to "1" 3 ms

Input delay of "1" to "0" 3 ms
Number of simultaneously utilizable inputs 8

horizontal configuration

Number of simultaneously utilizable inputs vertical |8

configuration

Input characteristic curve

IEC 61131, type 1

Initial data size

1 Byte

Technical data digital outputs

Number of outputs 8
Cable length, shielded 1000 m
Cable length, unshielded 600 m
Rated load voltage DC 24V
Reverse polarity protection of rated load voltage v
Current consumption from load voltage L+ (without | 15 mA
load)

QOutput current at signal "1", rated value 1A
QOutput delay of "0" to "1" 150 us
QOutput delay of "1" to "0" 100 pus
Minimum load current -

Lamp load 5W

Parallel switching of outputs for redundant control
of a load

possible (only outputs
group)

Parallel switching of outputs for increased power not possible
Actuation of digital input v

Switching frequency with resistive load max. 1000 Hz
Switching frequency with inductive load max. 0.5 Hz
Switching frequency on lamp load max. 10 Hz
Internal limitation of inductive shut-off voltage L+ (-52 V)
Short-circuit protection of output yes, electronic
Trigger level 15A

Number of operating cycle of relay outputs -

Switching capacity of contacts -

Output data size 1 Byte

Status information, alarms, diagnostics

Status display

green LED per channel

4-8
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Order number 323-1BHO1
Interrupts no

Process alarm no

Diagnostic interrupt no

Diagnostic functions no

Diagnostics information read-out none

Supply voltage display green LED per group
Group error display red SF LED
Channel error display none

Isolation

Between channels v

Between channels of groups to 8

Between channels and backplane bus v

Insulation tested with DC 500 V
Datasizes

Input bytes 1

QOutput bytes 1

Parameter bytes 0

Diagnostic bytes 0

Housing

Material PPE

Mounting Rail System 300
Mechanical data

Dimensions (WxHxD) 40 x 125 x 120 mm
Weight 240 g
Environmental conditions

Operating temperature 0°Cto 60 °C
Storage temperature -25°Cto 70 °C
Certifications

UL508 certification yes
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323-1BLO0OO0 - DI 16xDC 24V, DO 16xDC 24V 1A

Order Data DI 16xDC24V, DO 16xDC24V 1A VIPA 323-1BL00

Description The module has 32 channels, isolated to the back plane bus, with 16 inputs
and 16 outputs. The status of the channels is shown via LEDs.

Properties » 32 channels, 16 inputs and 16 outputs
* Nominal input voltage DC 24V
» Supply voltage DC 24V (external) for outputs
» Output current 1A per channel
» LED for error message at overload, overheat or short circuit
» Activity monitoring of the channels via LED

Structure [1] LEDs

< =2

4 [2] flap with labeling strip

[3] contact bar

[4] flap opened with
4 inner label

PEBEBEEBEE

NI\ N

‘uuuuuuuuuu TOO0O0o 00O
[O00 0000000 oorrooooon

[l
o

N s

IN) [N
//

|
w
//

(3 e T o o i R
ekt

[FLLLEL BRBS
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Pin assignment
Circuit diagram
Status monitor

Pin  Assignment Circuit diagram LED Description
1 Not used , DIO 32xDC24V 0 0 1L+, 2L+ LED (green)
2 Input1+0.0 %:7 Hof supply voltage is on
5 0-[
19  Input 1+1.7 s aPls .0....7 LED (green)
20  Ground 1M inputs . s 1+0.0 ... 1+1.7
21,31 Supply voltage ] H7d Q+0.0 ... Q+1.7
DC +24V - N out

M32

s w

At signal "1" (input)
res. active output,
the according LED
is activated

1

22  Output Q+0.0

o

12 |

E
39 Output Q+1.7 i:
30 Ground 2M outputs .

40  Ground 3M outputs 18|

19 |

20

CTT T T T Tty

N O

F LED (red)

error at overload,
short circuit

TN ohrwiiPe

f

L] af
sl L
VIPA 323-1BLO0 IN  OUT)

M

Schematic Input module Output module
diagram —
Optocoupler
LED D
Optocoupler N[/ /N DC 24V Bus V= [
LED
Bus > t XE Mi;em & I::‘ S 7R
I
Mintern
Attention!

Please regard that the voltage applied to an output channel must be < the
voltage supply applied to L+.

Due to the parallel connection of in- and output channel per group, a set
output channel may be supplied via an applied input signal.

Thus, a set output remains active even at power-off of the voltage supply
with the applied input signal.

Non-observance may cause module demolition.
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Manual VIPA System 300S

Technical Data

Order number 323-1BL00
Type SM 323
SPEED-Bus -

Current consumption/power loss

Current consumption from backplane bus 130 mA
Power loss 5.8 W
Technical data digital inputs

Number of inputs 16

Cable length, shielded 1000 m
Cable length, unshielded 600 m
Rated load voltage DC 24V
Current consumption from load voltage L+ (without | 30 mA
load)

Rated value DC 20.4...28.8 V
Input voltage for signal "0" DCO0..5V
Input voltage for signal "1" DC 15...28.8 V
Input voltage hysteresis -
Frequency range -

Input resistance -

Input current for signal "1" 7 mA
Connection of Two-Wire-BEROs possible v

Max. permissible BERO quiescent current 1.5 mA
Input delay of "0" to "1" 3 ms

Input delay of "1" to "0" 3 ms
Number of simultaneously utilizable inputs 16
horizontal configuration

Number of simultaneously utilizable inputs vertical |16

configuration

Input characteristic curve

IEC 61131, type 1

Initial data size

2 Byte

Technical data digital outputs

Number of outputs 16
Cable length, shielded 1000 m
Cable length, unshielded 600 m
Rated load voltage DC 24V
Reverse polarity protection of rated load voltage v
Current consumption from load voltage L+ (without | 30 mA
load)

QOutput current at signal "1", rated value 1A
QOutput delay of "0" to "1" 150 us
QOutput delay of "1" to "0" 100 pus
Minimum load current -

Lamp load 5W

Parallel switching of outputs for redundant control
of a load

possible (only outputs
group)

Parallel switching of outputs for increased power not possible
Actuation of digital input v

Switching frequency with resistive load max. 1000 Hz
Switching frequency with inductive load max. 0.5 Hz
Switching frequency on lamp load max. 10 Hz
Internal limitation of inductive shut-off voltage L+ (-52 V)
Short-circuit protection of output yes, electronic
Trigger level 15A

Number of operating cycle of relay outputs -

Switching capacity of contacts -

Output data size 2 Byte

Status information, alarms, diagnostics

Status display

green LED per channel
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Order number 323-1BL00
Interrupts no

Process alarm no

Diagnostic interrupt no

Diagnostic functions no

Diagnostics information read-out none

Supply voltage display green LED per group
Group error display red SF LED
Channel error display none

Isolation

Between channels v

Between channels of groups to 8

Between channels and backplane bus v

Insulation tested with DC 500 V
Datasizes

Input bytes 2

QOutput bytes 2

Parameter bytes 0

Diagnostic bytes 0

Housing

Material PPE

Mounting Rail System 300
Mechanical data

Dimensions (WxHxD) 40 x 125 x 120 mm
Weight 260 g
Environmental conditions

Operating temperature 0°Cto 60 °C
Storage temperature -25°Cto 70 °C
Certifications

UL508 certification yes
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Chapter 5 Digital modules FAST - SPEED-Bus

Chapter 5

Overview

Content

Digital modules FAST - SPEED-Bus

This chapter describes the fast digital /O modules for the SPEED-Bus.

Topic Page
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Addressing at SPEED-Bus

Overview

Maximal pluggable
modules

Define addresses
by hardware
configuration

Automatic
addressing

To provide specific addressing of the installed peripheral modules, certain
addresses must be allocated in the CPU.

With no hardware configuration present, the CPU assigns automatically
peripheral 1/0O addresses during boot procedure depending on the plug-in
location amongst others also for plugged modules at the SPEED-Bus.

In the hardware configurator from Siemens up to 8 modules per row may be
parameterized. At deployment of SPEED7 CPUs up to 32 modules at the
standard bus and 10 further modules at the SPEED-Bus may be controlled.
CPs and DP masters that are additionally virtual configured at the standard
bus are taken into the sum of 32 modules at the standard bus.

For the project engineering of more than 8 modules you may use virtual line
interface connections. For this you set in the hardware configurator the
module IM 360 from the hardware catalog to slot 3 of your 1. profile rail.
Now you may extend your system with up to 3 profile rails by starting each
with an IM 361 from Siemens at slot 3.

You may access the modules with read res. write accesses to the
peripheral bytes or the process image.

To define addresses, a hardware configuration via a virtual Profibus system
by including the SPEEDBUS.GSD may be used. For this, click on the
properties of the according module and set the wanted address.

If you do not like to use a hardware configuration, an automatic addressing
comes into force.

At the automatic address allocation DIOs are mapped depending on the
slot location with a distance of 4byte and AlOs, FMs, CPs with a distance of
256byte.

Depending on the slot location the start address from where on the

according module is stored in the address range is calculated with the
following formulas:

DIOs: Start address = 4[(slot -101)+128
AlOs, FMs, CPs: Start address = 256I(slot -101)+2048
— .. 102 101 Slot
104 103 102 101 B

n
o
Start ™
Address D
digital: | 140 136 132 128 0
analog: 2816 2560 2304 2048 O

5-2
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Project engineering

Overview

Fast introduction

Standard bus

Every module at the SPEED-Bus including the CPU has to be configured
as single "VIPA_SPEEDbus"-DP slave at a virtual DP master (342-5DA02
V5.0 from Siemens). For this you have to include the GSD speedbus.gsd.

Every "VIPA_SPEEDbus"-DP slave has exactly one slot for the project
engineering where you must place the according SPEED-Bus module. The
assignment of a SPEED-Bus slave to a SPEED-Bus slot nhumber takes
place via the Profibus address starting with 100.

For the employment of the 1/0O modules at the SPEED-Bus the inclusion via
the GSD-file from VIPA in the hardware catalog is required.

To be compatible with the Siemens SIMATIC manager, you have to

S'1°t Module execute the following steps:
2> | CPU 3182 « Start the hardware configurator from Siemens and include the
X2 | DP speedbus.gsd for SPEED7 from VIPA.
X31 MPI/DP . Configure CPU 318-2DP (6ES7 318-2AJ00-0ABO/V3.0) from
Siemens.
;?[zltg;%iurijesbus » Starting with slot 4, place the System 300 modules in the plugged
sequence.

CPs res. DP master
at SPEED-Bus

« Project engineering and connection of the SPEED-Bus-CPs res. —

| 342-5DA02 V5.0

DP master at the standard bus as virtual CP 343-1 (343-1EX11) res.
CP 342-5 (342-5DA02 V5.0)

virtual DP master for CPU

and all SPEED-Bus modules

* For the SPEED-Bus you always include, connect and parameterize
to the operating mode DP master the DP master CP 342-5
(342-5DA02 V5.0) as last module. To this master system you assign
every SPEED-Bus module as VIPA SPEEDbus slave. Here the
Profibus address corresponds to the slot number beginning with 100
for the CPU. Place at slot O of every slave the assigned module and
alter the parameters if needed.

(n) VIPA (100) VIPA
SPEEDhus SPEEDhus
|H|H| Hl i I
HI UL A HIHIHIHIWI
v
VIPA_SPEEDbus
[Slot _ [Order number |
v o |CPU at slot 100 |
VIPA SPEEDbus
[Slot _ [Order number |
o [Module at slot n |

Preconditions

The hardware configurator is part of the Siemens SIMATIC manager. It
serves for project engineering. The modules that may be configured here
are listed in the hardware catalog.

For the employment of the System 300S modules at the SPEED-Bus you
have to include the System 300S modules into the hardware catalog via the
GSD-file speedbus.gsd from VIPA.
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Include the
SPEED7-GSD-file

Steps of project
engineering

Note!

For the project engineering, a thorough knowledge of the Siemens
SIMATIC manager and the hardware configurator from Siemens is
required!

Browse to www.vipa.de > Service > Download > GSD- and EDS-Files >
Profibus and select the file Cx000023_VxxX.

Extract the file to your work directory. The SPEEDbus.gsd is stored in
the directory System_300S.

Start the hardware configurator from Siemens.

Close all projects.

Select Options > Install new GSD-file.

Change to the directory System_300S and select the SPEEDBUS.GSD.

The modules of the System 300S from VIPA are now included in the
hardware catalog under:
Profibus-DP / Additional field devices / 1/0 / VIPA_SPEEDbus.

The following text describes the approach of the project engineering in the
hardware configurator from Siemens at an abstract sample.

The project engineering is separated into following parts:

Project engineering of the modules at the standard bus

Project engineering of the SPEED-Bus modules in a virtual master
system (speedbus.gsd required)

<«—— SPEED-Bus (parallel) Standard bus (serial) —»

0

DI DI DO DO DI CPU 31xS DI DO DIO Al AO

5-4
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Preconditions

Project engineering
of the modules at
the standard bus

<«—— SPEED-Bus (parallel)

For the employment of the System 300S modules at the SPEED-Bus you
have to include the System 300S modules into the hardware catalog via the

GSD-file speedbus.gsd from VIPA.

The modules at the right side of the CPU at the standard bus are

configured with the following approach:

Start the hardware configurator from Siemens with a new project and

insert a profile rail from the hardware catalog.

» Place the following Siemens CPU at slot 2:
CPU 318-2DP (6ES7 318-2AJ00-0AB0/V3.0)

» Include your System 300V modules at the standard bus in the plugged
sequence starting with slot 4.

e Parameterize the CPU res. the modules where appropriate. The
parameter window opens by a double click on the according module.

» To extend the bus you may use the IM 360 from Siemens where you can
connect up to 3 further extension racks via the IM 361. Bus extensions

are always placed at slot 3.
* Save your project.

Standard bus (serial)

—

DI

DI

DO

DO

DI

@”

H

CPU 31xS

DI

DO

DIO

Al

AO

Standard bus

Note!

Slot Module
1
2 CPU 318-2
X2 DP
X1 MPI/DP
3
4 DI
5 DO
6 DIO
7 Al
8 AO

To extend the bus you may use the IM 360 from Siemens where you can
connect up to 3 further extension racks via the IM 361. Bus extensions are

always placed at slot 3.

HB140E - SM-DIO - Rev. 12/20
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Project engineering
of all SPEED-Bus
modules in a virtual
master system

The slot assignment of the SPEED-Bus modules and the parameterization
of the in-/output periphery happens via a virtual Profibus DP master
system. For this, place as last module a DP master (342-5DA02 V5.0) with
master system.

For the employment of the System 300S modules at the SPEED-Bus the
inclusion of the System 300S modules into the hardware catalog via the
GSD-file speedbus.gsd from VIPA is required.

After the installation of the speedbus.gsd you may locate under

Profibus DP / Additional field devices / I/O / VIPA_SPEEDbus

the DP slave system vipa_speedbus.

Now include for the CPU and every module at the SPEED-Bus a slave
system "vipa_speedbus".

Set as Profibus address the slot no. (100...110) of the module and place
the according module from the hardware catalog of VIPA_speedbus to
slot O of the slave system.

<«—— SPEED-Bus (parallel) Standard bus (serial) —»
O
DI DI DO DO DI CPU 31xS DI DO DIO Al AO
Slot: 105 104 103 102 101 100
Standard bus
Setting of the slot location S!Lot el
via Profibus address > CPU 3182
DP-Mastersystem for SPEED-Bus modules X2 DP
X1 MPI/DP
| | A 3
(104) VIPA (102) VIPA | (100) VIPA 4 DI
SPEEDOS SPEEDOS “SEhs 5 DO
i/ i/ fines =10
\ A \ 7 Al
VIPA_SPEEDbus VIPA_SPEEDbus VIPA_SPEEDbus 8 AO
[Slot _ [Order number | [Slot _ [Order number | [Slot _ [Order number | 9 CP342-5

[o

[321-1BH70 - DI

[o

[322-1BH70 - DO

[o

|31xS - SPEED7-CPU

(105)

i

VIPA

(103)

|

Il

SPEEDbUS

IS

VIPA

)

A

VIPA SPEEDbus

(101)

|

Il

SPEEDbus

5

VIPA

N

VIPA SPEEDbus

[Slot  [Order number

| [Slot

[Order number

| [Slot

[Order number

[0

[321-1BH70 - DI

| [0

[322-1BH70 - DO

| [0

[321-1BH70 - DI

The according module is to be taken over from the HW Catalog of
vipa_speedbus to slot 0.
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321-1BH70 - DI 16xDC 24V

Order data

Descriptio

Properties

n

Construction

Pin assignment
Circuit diagram

Status mon

Pin

10
11
12

19
20

DI 16xDC 24V VIPA 321-1BH70

The fast digital input module collects the binary control signals from the
process level and transmits them galvanically separated to the
superordinated bus system. It has 16 channels and their status is
monitored via LEDs.

» 16 fast input channels, isolated to SPEED-Bus
» Extended parameterization possibility

* Nominal input voltage DC 24V

» Useable for switches and approximate switches
» Status monitoring of the channels via LEDs

g [1] LEDs
d
L s = [2] flap with labeling strip
2 % = [3] contact bar
| o .
=N [4] flap opened with
4 A= inner label
) =
5 n| T
itor
Assignment  Circuit diagram LED  Description
1
DC 24V 2 | DI 16xDC24V | .0....7 LEDs (green)
Input 1+0.0 a— g 1+0.0 to 1+1.7
: 5 | 0 - from ca. 15V on, the
6 i signal is recognized
: T i s as "1" and the
Input 1+0.7 EJ— il according LED is
not used T H addressed
not used . ?Msm
Input 1+1.0 H O
. 2 | 0 2
13J7 L 3
14 ap
. 5 s
Input 1+1.7 i 0 7
Ground 17 VIPA 321-1BH70 |
18J7
]Li
20
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Schematic
diagram

Parameterization

Project
engineering as
321-1BH70
Di16xDC24V

Input Module

LED

Optocoupler & ZX DC 24V

SPEED-Bus > pam XE

i

Minternal

Depending on the project engineering, 2byte res. 48byte in the input range
of the CPU where occupied by the module. You have the following
opportunities for the project engineering: occupies the module. For project
engineering there are the following possibilities:

» Project engineering as 321-1BH70 DI16xDC24V

Range in PII: 2byte

Parameter: none

Input filter time delay: 6.12ps

» Project engineering as DI16 Alarm/ETS

Range in PII: 48byte

Parameter: 66byte (edge selection,
time stamp, filter)

Input filter time delay: 1lps + param. filter value

At this project engineering you have no parameterization options and your
module occupies 2bytes in the input address range of the CPU.

If no hardware project engineering is present, this operation mode is used
as default. Here the module has a delay time of 6.12us.

5-8
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Project
engineering as
DI16 Alarm/ETS

Structure of the
parameter data

Record set 7Fh
Diagnostic interrupt

Record set 80h
Edge selection

If the module is defined as "DI116 Alarm/ETS" in the hardware configuration,
it occupies 48byte of the input range of the CPU and can be parameterized
with 66byte of data.

The following parameters are at your disposal:

» Diagnostic interrupt (global for all inputs)

» Edge selection (switchable process interrupt per channel)

» Time stamp (activation of a time stamp function per channel)
» Filter value (for grubby input signals per channel)

During the parameterization, a parameter area of 66byte is transferred in
the record sets 7Fh, 80h and 81h. Using the SFCs 55, 56 and 57 you may
alter parameters and transfer them to the module during runtime.

The record sets have the following structure:

This record set activates res. de-activates the diagnostic function. A
diagnostic interrupt occurs when during a process interrupt execution
another process interrupt is initialized for the same event.

The record set has the following structure:

Word
0 Bit 15 ... O: Diagnostic interrupt
0000h = de-activated
0001h = activated
2 Bit 15 ... 0: reserved

Via this record set you may activate a process interrupt for 1+0.0 ... 1+1.7
and define for which edge of the input signal a process interrupt is thrown.

The record set has the following structure:

Byte |Bit7..0

0 Bit 1 ... 0: Edge selection 1+0.0
00b = de-activated

01b = Process interrupt at ascending edge
10b = Process interrupt at descending edge
11b = Process interrupt at both edges

Bit 7 ... 2: reserved

15 Bit 1 ... 0: Edge selection I+1.7
00b = de-activated

01b = Process interrupt at ascending edge
10b = Process interrupt at descending edge
11b = Process interrupt both edges

Bit 7 ... 2: reserved

continued ...
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... continue record set 80h

Record set 80h Every SPEED-Bus module carries along a timer with a resolution of 1us.
ETS time stamp The timer starts at boot-up of the CPU. Thus gives you a time base with an
(Byte 16 ... 31) accuracy of +lus at the SPEED-Bus. By parameterization of the ETS

function (Edge Timestamp) for an input, the current time value is entered in
the process image of the module at according edge. Thus allows you to
compare times of different input channels via your user application.

Via the parameter Time stamp you may activate the ETS system and
define the edge of the input signal that initiates the process image entry of
a time stamp. You have the following options:

* No time stamp

» Time stamp at ascending edge

» Time stamp at descending edge

» Time stamp at both edges

The allocation in the process image is illustrated at the following page.

Note!

The stored times correspond the point in time when the signal has already
passed the input filter of the module. To calculate the real time at the
clamp, you have to subtract the delay time of 1us and the parameterized
delay time defined under Filter.

Byte |Bit7...Bit0

16 Bit 1, 0: Time stamp channel 0 (1+0.0)
00 = no time stamp
01 = Time stamp at ascending edge
10 = Time stamp at descending edge
11 = Time stamp at both edges

31 Bit 1, 0: Time stamp channel 15 (1+1.7)
00 = no time stamp

01 = Time stamp at ascending edge
10 = Time stamp at descending edge
11 = Time stamp at both edges

5-10 HB140E - SM-DIO - Rev. 12/20



Manual VIPA System 300S

Chapter 5 Digital modules FAST - SPEED-Bus

Record set 81h

Input filter

48bytes in the
process image

This record set allows you to preset an input filter in steps of 5.12us steps
for 140.0 ... I+1.7. By preceding a filter you define how long an input signal
must be present before it is recognized as "1" signal. With the help of filters
you may e.qg. filter signal peaks at a blurred input signal.

The entry happens as a factor of 5.12us and is within the range 1 ... 31250
i.e. 5.12us ... 160ms. The record set has the following structure:

Word
0 Input filter 1+0.0 in 5.12us
30 Input filter 1+1.7 in 5.12us

The module occupies 48byte in the input address range of the CPU that
have the following meaning:

Byte

Bit7...Bit0

0

State of the channels (1 = set, 0 = not set)
Bit 0: Status 1+0.0

Bit 7: Status [+0.7

State of the channels (1 = set, 0 = not set)
Bit 8: Status 1+1.0

Bit 15: Status 1+1.7

reserved

1. edge evaluation (1=edge detected, 0=no edge detected)

Here the last presence of an edge since the last read access to
the register is stored. After a read access to this register (in the
module) it is set back.

Bit 0: Status 1+0.0

Bit 7: Status [+0.7

Edge evaluation
Bit 0: Status 1+1.0

Bit 7: Status 1+1.7

reserved

Edge lost (1 = edge lost, 0 = no edge lost)

Here is noted if an edge change has been lost, i.e. if there has
been more than one edge change since the last read access.

Bit 0: Status [+0.0

Bit 7: Status [+0.7

Edge lost
Bit 0: Status 1+1.0

Bit 7: Status 1+1.7

10...11

reserved

continued ...
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... continue
Byte +3 | +2 | +1 | +0
The following bytes contain the values of the ps ticker for a
channel at the time of an edge change. Only the lower 16bit are
taken over. An overflow after 65ms has to be accordingly
processed in the user application.
12 Time stamp 1+0.1 Time stamp 1+0.0
16 Time stamp 1+0.3 Time stamp 1+0.2
20 Time stamp 1+0.5 Time stamp 1+0.4
24 Time stamp 1+0.7 Time stamp 1+0.6
28 Time stamp 1+1.1 Time stamp 1+1.0
32 Time stamp 1+1.3 Time stamp 1+1.2
36 Time stamp 1+1.5 Time stamp 1+1.4
40 Time stamp 1+1.7 Time stamp 1+1.6
Byte |Bit7..Bit0
44 2. edge evaluation
(1=edge detected, 0=no edge detected)
Here the last presence of an edge since the last read access to
the register is stored. After a read access to this register (in the
module) the register is not reset.
Bit 0: Status 1+0.0
Bit 7. Status 1+0.7
45 Edge evaluation
Bit 0: Status I1+1.0
Bit 7. Status 1+1.7
46...47 |reserved

For guarantee of consistency of a us ticker entry to the 1. edge evaluation
(FA1) the 2. edge evaluation (FA2) serves for.

The consistency is ensured only if the appropriate bit of the FA2 is "0".
Since the last read access if more than one edge change took place, the
corresponding bit of edge lost (FV) is set. Here the us ticker entry contains
the time of the last edge.

Example:

Byte +1 +0
FAL 4 olal2]ololof1]olo]2]ofala]1l2]o
FV 8 ololol/o]lolo|o]o|lof|ofo]ol1]0]2]0
FA2 | 44 JoJo]1]1]o]o]o]o]o]oJo]1]o]0o]1]0

The consistent ps ticker entries can be determined by logical bit operations:
FA1 AND NOT FA2

| Result bitoperaton: [0[1]0[o]o|o[1]0]0|1]/0|0|0|1]|0]0]

5-12
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Process interrupt

Local double word 8

of the OB 40

Via the edge selection you may activate a process interrupt in your
parameterization and define on which edge of the input signal a process
interrupt should be initialized.

A process interrupt causes a call of the OB 40. Within the OB 40 you may
find the logical basic address of the module that initialized the process
interrupt by using the Local word 6. More detailed information about the
initializing event is to find in the local double word 8.

The local double word 8 of the OB 40 has the following structure:

Local byte |[Bit7...Bit0

8 Bit O: Edge at 1+0.0
Bit 1: Edge at 1+0.1
Bit 2: Edge at 1+0.2
Bit 3: Edge at 1+0.3
Bit 4: Edge at 1+0.4
Bit 5: Edge at 1+0.5
Bit 6: Edge at 1+0.6
Bit 7: Edge at [+0.7

9 Bit 0: Edge at 1+1.0
Bit 1: Edge at 1+1.1
Bit 2: Edge at 1+1.2
Bit 3: Edge at 1+1.3
Bit 4: Edge at 1+1.4
Bit 5: Edge at I1+1.5
Bit 6: Edge at 1+1.6
Bit 7: Edge at 1+1.7

10 00h (fix)

11 00h (fix)
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Diagnostic Via the parameterization (record set 7Fh) you may activate a global
interrupt diagnostic interrupt for the module.

A diagnostic interrupt occurs when during a process interrupt execution in
OB 40 another process interrupt is thrown for the same event. The
initialization of a diagnostic interrupt interrupts the recent process interrupt
execution in OB 40 and branches in OB 82 to diagnostic interrupt
processingincoming. If during the diagnostic interrupt processing other events
are occurring at other channels that may also cause a process res.
diagnostic interrupt, these are interim stored.

After the end of the diagnostic interrupt processing at first all interim stored
diagnostic interrupts are processed in the sequence of their occurrence and
then all process interrupts.

If a channel where currently a diagnostic interrupticoming is processed res.
interim stored initializes further process interrupts, these get lost. When a
process interrupt for which a diagnostic interruptincoming has been released is
ready, the diagnostic interrupt processing is called again as diagnostic
interruptourgoing-

All events of a channel between diagnostic interrupticoming and diagnostic
interruptougoing @re not stored and get lost. Within this time window (1.
diagnostic interruptincoming UNtil last diagnostic interruptoygoing) the SF-LED of
the CPU is on. Additionally for every diagnostic interrupticomingioutgoing an
entry in the diagnostic buffer of the CPU occurs.

Example
Input channel:  [8] 18]
Process interrupt: | | | | | |
without Diagnostic interr.:OB40: | oB40_8 ‘ | 0B40 3 | OB40 6 | 0B40_14 0B40_3
[8] lost lost 6
Fast memory buffer (FIFO): 3 6] 14 1
3
with Diagnostic interrupt: OB40: | 0B40_8 ‘ ‘ A“ ¢°B4°-3 B0 s
OB82: YoB82 8 \ OBS82_3 | %)382 g OBS82_3
incoming incoming outgoing outgoing
) E lost
Fast memory buffer Proz (FIFO): 6] 14
6] 14
8
Fast memory buffer Diag (FIFO): 8] 3/3] 3]
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Diagnostic interrupt

Every OB 82 call causes an entry in the diagnostic buffer of the CPU

processing containing error cause and module address.
By using the SFC 59 you may read the diagnostic bytes.
At de-activated diagnostic interrupt you have access to the last recent
diagnostic event.
If you've activated the diagnostic function in your hardware configuration,
the contents of record set 0 are already in the local double word 8 when
calling the OB 82. The SFC 59 allows you to also read the record set 1 that
contains additional information.
After leaving the OB 82 a clear assignment of the data to the last diagnostic
interrupt is not longer possible.
The record sets of the diagnostic range have the following structure:
Record set 0 Byte |Bit7...Bit0
DiagnostiCincoming 0 Bit O: set at module failure
Bit 1: O (fix)

Bit 2: set at external error

Bit 3: set at channel error

Bit 4: set when external auxiliary supply is missing
Bit 7 ... 5: 0 (fix)

Bit 3 ... 0: Module class

1111b: Digital
Bit 4: Channel information present
Bit 7 ... 5: 0 (fix)

N

00h (fix)

Bit 5 ... 0: 0 (fix)
Bit 6: Process interrupt lost
Bit 7: 0 (fix)

Record set 0
DiagnostiCoutgoing

After the removing error a diagnostic messagequgoing takes place if the
diagnostic interrupt release is still active.

Byte

Bit7...Bit0

0

Bit O: set at module failure

Bit 1: O (fix)

Bit 2: set at external error

Bit 3: set at channel error

Bit 4: set when external auxiliary supply is missing
Bit 7 ... 5: 0 (fix)

Bit 3 ... 0: Module class

1111b: Digital
Bit 4: Channel information present
Bit 7 ... 5: 0 (fix)

00h (fix)

00h (fix)

HB140E - SM-DIO - Rev. 12/20
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Diagnostic

Record set 1

The record set 1 contains the 4byte of the record set 0 and additionally

12byte module specific diagnostic data.

The diagnostic bytes have the following assignment:

Byte

Bit7...Bit0

0..3

Contents record set 0 (see page before)

4

Bit 6 ... 0: channel type (here 70h)
70h: Digital input
Bit 7: More channel types present

0: no
1:yes

(€3]

Number of diagnostic bits the module puts out per channel (here 08h)

(o2}

Number of channels of a module (here 04h)

Bit O: Error in channel group 0 (1+0.0 ...
Bit 1: Error in channel group 1 (1+0.4 ...
Bit 2: Error in channel group 2 (1+1.0 ...
Bit 3: Error in channel group 3 (I+1.4 ...
Bit 7 ... 4:0 (fix)

[+0.3)
[+0.7)
1+1.3)
[+1.7)

Diagnostic interrupt due to "process interrupt lost" at...
Bit O: ... input 1+0.0

Bit 1: O (fix)

Bit 2: ... input 1+0.1

Bit 3: 0 (fix)

Bit 4: ... input 1+0.2

Bit 5: 0 (fix)

Bit 6: ... input 1+0.3

Bit 7: 0 (fix)

Diagnostic interrupt due to "process interrupt lost" at...
Bit O: ... input 1+0.4

Bit 1: O (fix)

Bit 2: ... input 1+0.5

Bit 3: 0 (fix)

Bit 4: ... input 1+0.6

Bit 5: 0 (fix)

Bit 6: ... input 1+0.7

Bit 7: 0 (fix)

10

Diagnostic interrupt due to "process interrupt lost" at...
Bit O: ... input 1+1.0

Bit 1: O (fix)

Bit 2: ... input 1+1.1

Bit 3: 0 (fix)

Bit 4: ... input 1+1.2

Bit 5: 0 (fix)

Bit 6: ... input 1+1.3

Bit 7: 0 (fix)

11

Diagnostic interrupt due to "process interrupt lost" at...
Bit O: ... input 1+1.4

Bit 1: O (fix)

Bit 2: ... input 1+1.5

Bit 3: 0 (fix)

Bit 4: ... input 1+1.6

Bit 5: 0 (fix)

Bit 6: ... input I+1.7

Bit 7: 0 (fix)

12...15

00h (fix)
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Technical Data

Order number

321-1BH70

Type

SM 321S - SPEED-Bus

SPEED-Bus

v

Current consumption/power loss

Current consumption from backplane bus 390 mA
Power loss 35W
Technical data digital inputs

Number of inputs 16

Cable length, shielded 1000 m

Cable length, unshielded 600 m

Rated load voltage DC 20.4...28.8V
Current consumption from load voltage L+ (without load) | 15 mA

Rated value DC 24V

Input voltage for signal "0" DCO0..5V
Input voltage for signal "1" DC 15...28.8V
Input voltage hysteresis -

Frequency range -

Input resistance -

Input current for signal "1" 7 mA
Connection of Two-Wire-BEROs possible v

Max. permissible BERO quiescent current 1.5mA

Input delay of "0" to "1"

parameterizable 2.56us - 40ms

Input delay of "1" to "0"

parameterizable 2.56us - 40ms

Number of simultaneously utilizable inputs horizontal 16
configuration
Number of simultaneously utilizable inputs vertical 16

configuration

Input characteristic curve

IEC 61131, type 1

Initial data size

2 Byte

Status information, alarms, diagnostics

Status display

green LED per channel

Interrupts

yes

Process alarm

yes, parameterizable

Diagnostic interrupt

yes, parameterizable

Diagnostic functions yes
Diagnostics information read-out possible
Supply voltage display green LED
Group error display none
Channel error display none
Isolation

Between channels -
Between channels of groups to 16
Between channels and backplane bus v
Insulation tested with DC 500V
Datasizes

Input bytes 2/48
Output bytes 0
Parameter bytes 0/66
Diagnostic bytes 16
Housing

Material PPE
Mounting -

Mechanical data

Dimensions (WxHxD)

40 x 125 x 120 mm

Weight

220 g

Environmental conditions

Operating temperature

0°Cto60°C

Storage temperature

-25°Cto 70 °C

Certifications

UL508 certification

yes

HB140E - SM-DIO - Rev. 12/20
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322-1BH70 - DO 16xDC 24V 0.5A

Order data

Description

Properties

DO 16xDC 24V 0.5A

VIPA 322-1BH70

The digital fast output module collects the binary control signals from the
superordinated bus system and transmits them galvanically separated to
the process level. The module has to be provided with 24V via the front
slot. It has 16 channels and their status is monitored via LEDs.

» 16 fast output channels, isolated to SPEED-Bus
* Supply voltage DC 24V
* Output voltage 0.5A
» Useable for magnetic valve and DC contactor
» Status monitoring of the channels via LED

Construction

Pin assignment
Circuit diagram
Status monitor

Pin

10
11
12

19
20

[TOU 000U o oy 000U oooooo

N s

Assignment Circuit diagram

Supply voltage
DC 24V
Output Q+0.0

Output Q+0.7
Ground 1
Supply voltage
DC 24V
Output Q+1.0

Output Q+1.7
Ground 2

[
=
=
+

DO 16xDC24V
05A
—

N
=
"

1177717

MTNooohdwihiiEo

f

=
o

=
<
(%)

M3229

2L+

[iN
[
N
R
+
=}

TNoobdwihiek

t

3l
VIPA 322-1BH70

JFrTEreTe

<

f

[1]
[2]
[3]
[4]

LED

1L+, 2L+

LEDs
flap with labeling strip
contact bar

flap opened with
inner label

Description

LED (green) supply
voltage is on

LEDs (green)
Q+0.0to Q+1.7

As soon as an output is
active, the according
LED is addressed

LED (red)

Error when overload or
short circuits
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Schematic
diagram

Technical Data

Output module

Optocoupler
ptocoup! y—g
SPEED-Bus | | \/ = [1
LED
il [ ] &) ocaav

Minternal

Attention!

Please regard that the voltage applied to an output channel must be < the

voltage supply applied to L+.

Order number

322-1BH70

Type

SM 322S - SPEED-Bus

SPEED-Bus

v

Current consumption/power loss

Current consumption from backplane bus 390 mA
Power loss 4 W
Technical data digital outputs

Number of outputs 16

Cable length, shielded 1000 m
Cable length, unshielded 600 m
Rated load voltage DC 24V
Current consumption from load voltage L+ (without | 30 mA
load)

Total current per group, horizontal configuration, 4A

40°C

Total current per group, horizontal configuration, 4A

60°C

Total current per group, vertical configuration 4A

Output current at signal "1", rated value 05A
Output delay of "0" to "1" 6.12 us
Output delay of "1" to "0" 6.12 us
Minimum load current -

Lamp load 5W
Parallel switching of outputs for redundant control | not possible
of a load

Parallel switching of outputs for increased power not possible
Actuation of digital input v

Switching frequency with resistive load max. 100 kHz
Switching frequency with inductive load max. 0.5 Hz
Switching frequency on lamp load max. 10 Hz
Internal limitation of inductive shut-off voltage L+ (-52 V)
Short-circuit protection of output yes, electronic
Trigger level 1A

Number of operating cycle of relay outputs

Switching capacity of contacts

HB140E - SM-DIO - Rev. 12/20
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Order number

322-1BH70

Output data size

2 Byte

Status information, alarms, diagnostics

Status display

green LED per channel

Interrupts

no

Process alarm no
Diagnostic interrupt no
Diagnostic functions no
Diagnostics information read-out none
Supply voltage display green LED per group
Group error display red SF LED
Channel error display none
Isolation

Between channels v

Between channels of groups to 8

Between channels and backplane bus v
Insulation tested with DC 500 V
Datasizes

Input bytes 0

Output bytes 2
Parameter bytes 0
Diagnostic bytes 0

Housing

Material PPE
Mounting -

Mechanical data

Dimensions (WxHxD)

40 x 125 x 120 mm

Weight 250 g
Environmental conditions
Operating temperature 0°Cto 60 °C

Storage temperature

-25°Cto 70 °C

Certifications

UL508 certification

yes
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323-1BH70 - DIO 16xDC 24V 0.5A

Order Data DIO 16xDC 24V 0.5A

VIPA 323-1BH70

Description The module has 16 channels that can be used either as inputs or outputs.
Every channel supports a diagnostic function, i.e. as soon as an output is
active, the according input is set on "1". If there is a short circuit at the load,
the according input is set on "0" and the error can be recognized by

analyzing the input.

Properties » 16 fast input and output channels, isolated to SPEED-Bus

» Extended parameterization possibility

* Nominal input voltage DC 24V

* Output current 0.5A

» Useable for switches, approximate switches, magnetic valve
» Activity monitoring of the channels via LED

Construction g

N LN

N
| |

TOOoooooo

[0 ooororoooo

N s

[T R

Pin assignment
Circuit diagram
Status monitor

Pin Assignment Circuit diagram

1 Supply voltage —
+DC 24V E?%
i -
Pty
9 1/Q+0.7 8
10 Ground fo—q;
11 Supply voltage "
+DC 24V iq;“
12 1/Q+1.0 B
19  1/Q+1.7 i%é; T
20 Ground gj?;
% —2M

DIO 16xDC24V|

0,5

ED
VIPA 323-1BH70

N
|
o

My hdwiko

t

)
<
W
N
W
n

My os ik

f

2L+

o

f

[1]
[2]
[3]
[4]

LED

1L+, 2L+

LEDs
flap with labeling strip
contact bar

flap opened with
inner label

Description

LED (green) supply
voltage is on

LED (green) per byte

As soon as an input
signal "1" or an active
output is recognized, the
according LED is
addressed

LED (red)

error at overload or short
circuit
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Schematic
diagram

Parameterization

Project
engineering as
323-1BH70
DIO16xDC24V

I/0 Module
Optocoupler
L [
SPEED-Bus| | \/ = > a
i
Minternal LED e

Optocoupler

SPEED-Bus ) =\
il

Minternal

Attention!

Please regard that the voltage applied to an output channel must be < the
voltage supply applied to L+.

Due to the parallel connection of in- and output channel per group, a set
output can also be provided via a present input signal even if the power
supply is shut down and thus it remains active.

Nonobservance may cause destruction of the module!

Dependent on project engineering 2byte each in the in and output range
respectively 48byte in the input and 2byte in the output range of the CPU
where occupied by the module. For project engineering there are the
following possibilities:

» Project engineering as 323-1BH70 DIO16xDC24V

Range in PII: 2byte

Range in PIQ: 2byte

Parameter: none

Input filter time delay: 6.12ps

» Project engineering as DIO16 Alarm/ETS

Range in PII: 48byte

Range in PIQ: 2byte

Parameter: 66byte (edge selection,
time stamp, filter)

Input filter time delay: 1lps + param. filter value

At this project engineering you have no parameterization options and your
module occupies each 2byte in the input and output address range of the
CPU.

If no hardware project engineering is present, this operation mode is used
as default. Here the module has for the inputs a delay time of 6.12us.

5-22
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Project
engineering as
DIO16 Alarm/ETS

Structure of the
parameter data

Record set 7Fh
Diagnostic interrupt

Record set 80h
Edge selection
(Byte O ... 15)

If the module is defined as "DIO16 Alarm/ETS" in the hardware
configuration, it occupies 48byte of the input range of the CPU and 2byte in
the output range and can be parameterized with 66byte of data.

The following parameters are at your disposal:

» Diagnostic interrupt (global for all inputs)

» Edge selection (switchable process interrupt per channel)

» Time stamp (activation of a time stamp function per channel)
» Filter value (for grubby input signals per channel)

During the parameterization, a parameter area of 66byte is transferred in
the record sets 7Fh, 80h and 81h. Using the SFCs 55, 56 and 57 you may
alter parameters and transfer them to the module during runtime.

The record sets have the following structure:

This record set activates res. de-activates the diagnostic function. A
diagnostic interrupt occurs when during a process interrupt execution
another process interrupt is initialized for the same event.

The record set has the following structure:

Word
0 Diagnostic interrupt
0000h = de-activated
0001h = activated
2 reserved

Via this record set you may activate a process interrupt for 1+0.0 ... [+1.7
and define for which edge of the input signal a process interrupt is thrown.

The record set has the following structure:

Byte |Bit7..0
0 Bit 1 ... 0: Edge selection 1+0.0
00b = de-activated

01b = Process interrupt at ascending edge
10b = Process interrupt at descending edge
11b = Process interrupt at both edges

Bit 7 ... 2: reserved

15 Bit 1 ... 0: Edge selection 1+1.7
00b = de-activated

01b = Process interrupt at ascending edge
10b = Process interrupt at descending edge
11b = Process interrupt both edges

Bit 7 ... 2: reserved

continued ...
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... continue record set 80h

Record set 80h Every SPEED-Bus module carries along a timer with a resolution of 1us.
ETS Time stamp The timer starts at boot-up of the CPU. Thus gives you a time base with an
(Byte 16 ... 31) accuracy of +lus at the SPEED-Bus. By parameterization of the ETS

function (Edge Timestamp) for an input, the current time value is entered in
the process image of the module at according edge. Thus allows you to
compare times of different input channels via your user application.

Via the parameter Time stamp you may activate the ETS system and
define the edge of the input signal that initiates the process image entry of
a time stamp. You have the following options:

* No time stamp

» Time stamp at ascending edge

» Time stamp at descending edge

» Time stamp at both edges

The allocation in the process image is illustrated at the following page.

Note!

The stored times correspond the point in time when the signal has already
passed the input filter of the module. To calculate the real time at the
clamp, you have to subtract the delay time of 1us and the parameterized
delay time defined under Filter.

Byte Bit7...Bit0

16 Bit 1,0: Time stamp channel 0 (1+0.0)
00 = no time stamp
01 = Time stamp at ascending edge
10 = Time stamp at descending edge
11 = Time stamp at both edges

31 Bit 1,0: Time stamp channel 15 (1+1.7)
00 = no time stamp

01 = Time stamp at ascending edge
10 = Time stamp at descending edge
11 = Time stamp at both edges
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Record set 81h This record set allows you to preset an input filter in steps of 5.12us steps

Input filter for 140.0 ... I+1.7. By preceding a filter you define how long an input signal
must be present before it is recognized as "1" signal. With the help of filters
you may e.qg. filter signal peaks at a blurred input signal.

The entry happens as a factor of 5.12us and is within the range 1 ... 31250
i.e. 5.12us ... 160ms. The record set has the following structure:

Word

0

Input filter 1+0.0 in 5.12us

30

Input filter 1+1.7 in 5.12us

48bytes in the The module occupies 48byte in the input address range of the CPU that
process image have the following meaning:

Input address range

Byte

Bit7...Bit0

0

State of the channels (1 = set, 0 = not set)
Bit 0: Status 1+0.0

Bit 7: Status [+0.7

State of the channels (1 = set, 0 = not set)
Bit 8: Status 1+1.0

Bit 15: Status 1+1.7

reserved

1. edge evaluation

(1=edge detected, 0=no edge detected)

Here the last presence of an edge since the last read access to
the register is stored. After a read access to this register (in the
module) it is set back.

Bit 0: Status 1+0.0

Bit 7: Status 1+0.7

Edge evaluation
Bit 0: Status [+1.0

Bit 7: Status 1+1.7

reserved

Edge lost (1=edge lost, 0=no edge lost)

Here is noted if an edge change has been lost, i.e. if there has
been more than one edge change since the last read access.

Bit 0: Status [+0.0

Bit 7: Status 1+0.7

Edge lost
Bit 0: Status 1+1.0

Bit 7: Status 1+1.7

10...11

reserved

continued ...
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... continue
Byte +3 | +2 | +1 | +0
The following bytes contain the values of the ps ticker for a
channel at the time of an edge change. Only the lower 16Bit are
taken over. An overflow after 65ms has to be accordingly
processed in the user application.
12 Time stamp 1+0.1 Time stamp 1+0.0
16 Time stamp 1+0.3 Time stamp 1+0.2
20 Time stamp 1+0.5 Time stamp 1+0.4
24 Time stamp 1+0.7 Time stamp 1+0.6
28 Time stamp 1+1.1 Time stamp 1+1.0
32 Time stamp 1+1.3 Time stamp 1+1.2
36 Time stamp 1+1.5 Time stamp 1+1.4
40 Time stamp 1+1.7 Time stamp 1+1.6
Byte |Bit7..Bit0
44 2. edge evaluation (1=edge detected, 0=no edge detected)
Here the last presence of an edge since the last read access to
the register is stored. After a read access to this register (in the
module) the register is not reset.
Bit 0: Status 1+0.0
Bit 7. Status 1+0.7
45 Edge evaluation
Bit 0: Status 1+1.0
Bit 7. Status 1+1.7
46...47 |reserved

For guarantee of consistency of a us ticker entry to the 1. edge evaluation
(FA1) the 2. edge evaluation (FA2) serves for.

The consistency is ensured only if the appropriate bit of the FA2 is "0".
Since the last read access if more than one edge change took place, the
corresponding bit of edge lost (FV) is set. Here the us ticker entry contains
the time of the last edge.

Example:
Byte +1 +0
FAL 4 ola][1]ofofof1|o]ol1]ofaf1]1]12]0
FV 8 olo/oJoJofo]oJo]o]o|oJof1]0]1]0
FA2 | 44 J|o|o|1|1]o]o]o]o]ofofo0f[1]0]0]1]0

The consistent ps ticker entries can be determined by logical bit operations:
FA1 AND NOT FA2

| Result bit operation:

[of1]ofofoof1[ofof1][of0]0[1[0]0]
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Output address range

Byte |Bit7...Bit0
0 Control output channel (1 = set, 0 = set back)
Bit 0: Status Q+0.0

Bit 7: Status Q+0.7
1 Control output channel (1 = set, 0 = set back)
Bit 0: Status Q+1.0

Bit 7: Status Q+1.7

Process interrupt Via the edge selection you may activate a process interrupt in your

parameterization and define on which edge of the input signal a process
interrupt should be initialized.
A process interrupt causes a call of the OB 40. Within the OB 40 you may
find the logical basic address of the module that initialized the process
interrupt by using the Local word 6. More detailed information about the
initializing event is to find in the local double word 8.

Local double word 8 The local double word 8 of the OB 40 has the following structure:
of the OB 40 Local [Bit7 ... Bit0

byte
8 Bit 0: Edge at 1+0.0

Bit 7: Edge at 1+0.7
9 Bit 0: Edge at 1+1.0

Bit 7: Edge at 1+1.7
10 |00h (fix)
11 |00h (fix)
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Diagnostic Via the parameterization (record set 7Fh) you may activate a global
interrupt diagnostic interrupt for the module.

A diagnostic interrupt occurs when during a process interrupt execution in
OB 40 another process interrupt is thrown for the same event. The
initialization of a diagnostic interrupt interrupts the recent process interrupt
execution in OB 40 and branches in OB 82 to diagnostic interrupt
processingincoming. If during the diagnostic interrupt processing other events
are occurring at other channels that may also cause a process res.
diagnostic interrupt, these are interim stored.

After the end of the diagnostic interrupt processing at first all interim stored
diagnostic interrupts are processed in the sequence of their occurrence and
then all process interrupts.

If a channel where currently a diagnostic interrupticoming is processed res.
interim stored initializes further process interrupts, these get lost. When a
process interrupt for which a diagnostic interrupticoming has been released is
ready, the diagnostic interrupt processing is called again as diagnostic
interruptourgoing-

All events of a channel between diagnostic interrupticoming and diagnostic
interruptougoing @re not stored and get lost. Within this time window (1.
diagnostic interruptincoming UNtil last diagnostic interruptoygoing) the SF-LED of
the CPU is on. Additionally for every diagnostic interrupticomingioutgoing an
entry in the diagnostic buffer of the CPU occurs.

Example
Input channel:  [8] 18]
Process interrupt: | | | | | |
without Diagnostic interr.:OB40: | oB40_8 ‘ | 0B40 3 | OB40 6 | 0B40_14 0B40_3
[8] lost lost 6
Fast memory buffer (FIFO): 3 6] 14 1
3
with Diagnostic interrupt: OB40: | 0B40_8 ‘ ‘ A“ ¢°B4°-3 B0 s
OB82: YoB82 8 \ OBS82_3 | %)382 g OBS82_3
incoming incoming outgoing outgoing
) E lost
Fast memory buffer Proz (FIFO): 6] 14
6] 14
8
Fast memory buffer Diag (FIFO): 8] 3/3] 3]
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Diagnostic interrupt

Every OB 82 call causes an entry in the diagnostic buffer of the CPU

processing containing error cause and module address.
By using the SFC 59 you may read the diagnostic bytes.
At de-activated diagnostic interrupt you have access to the last recent
diagnostic event.
If you've activated the diagnostic function in your hardware configuration,
the contents of record set 0 are already in the local double word 8 when
calling the OB 82. The SFC 59 allows you to also read the record set 1 that
contains additional information.
After leaving the OB 82 a clear assignment of the data to the last diagnostic
interrupt is not longer possible.
The record sets of the diagnostic range have the following structure:
Record set 0 Byte |Bit7...Bit0
DiagnostiCincoming 0 Bit 0: set at module failure
Bit 1: O (fix)

Bit 2: set at external error

Bit 3: set at channel error

Bit 4: set when external auxiliary supply is missing
Bit 7 ... 5: 0 (fix)

Bit 3 ... 0: Module class

1111b: Digital
Bit 4: Channel information present
Bit 7 ... 5: 0 (fix)

00h (fix)

w(N

Bit 5 ... 0: 0 (fix)
Bit 6: Process interrupt lost
Bit 7: 0 (fix)

Record set 0
DiagnostiCoutgoing

After the removing error a diagnostic messagequqoing takes place if the
diagnostic interrupt release is still active.

Byte

Bit7...Bit0

0

Bit O: set at module failure

Bit 1: O (fix)

Bit 2: set at external error

Bit 3: set at channel error

Bit 4: set when external auxiliary supply is missing
Bit 7 ... 5: 0 (fix)

Bit 3 ... 0: Module class

1111b: Digital
Bit 4: Channel information present
Bit 7 ... 5: 0 (fix)

N

00h (fix)

00h (fix)
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Diagnostic The record set 1 contains the 4byte of the record set 0 and additionally
Record set 1 12byte module specific diagnostic data.

The diagnostic bytes have the following assignment:

Byte Bit7 ... Bit0
0...3 |Contents record set 0 (see page before)
4 Bit 6 ... 0: channel type (here 70h)
70h: Digital input
Bit 7: More channel types present
0: no
1:yes
Number of diagnostic bits the module puts out per channel (here 08h)
Number of channels of a module (here 04h)
7 Bit O: Error in channel group 0 (1+0.0 ... 1+0.3)
Bit 1: Error in channel group 1 (1+0.4 ... 1+0.7)
Bit 2: Error in channel group 2 (1+1.0 ... [+1.3)
Bit 3: Error in channel group 3 (I+1.4 ... 1+1.7)
Bit 7 ... 4: 0 (fix)
8 Diagnostic interrupt due to process interrupt lost at...
Bit O: ... input 1+0.0
Bit 1: O (fix)
Bit 2: ... input 1+0.1
Bit 3: 0 (fix)
Bit 4: ... input 1+0.2
Bit 5: 0 (fix)
Bit 6: ... input 1+0.3
Bit 7: 0 (fix)
9 Diagnostic interrupt due to process interrupt lost at...
Bit O: ... input 1+0.4
Bit 1: O (fix)
Bit 2: ... input 1+0.5
Bit 3: 0 (fix)
Bit 4: ... input 1+0.6
Bit 5: 0 (fix)
Bit 6: ... input 1+0.7
Bit 7: 0 (fix)
10 Diagnostic interrupt due to process interrupt lost at...
Bit O: ... input 1+1.0
Bit 1: O (fix)
Bit 2: ... input 1+1.1
Bit 3: 0 (fix)
Bit 4: ... input 1+1.2
Bit 5: 0 (fix)
Bit 6: ... input 1+1.3
Bit 7: 0 (fix)
11 Diagnostic interrupt due to process interrupt lost at...
Bit O: ... input 1+1.4
Bit 1: O (fix)
Bit 2: ... input 1+1.5
Bit 3: 0 (fix)
Bit 4: ... input 1+1.6
Bit 5: 0 (fix)
Bit 6: ... input I+1.7
Bit 7: 0 (fix)
12 ... 15 | 00h (fix)

(€3]

(o2}
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Technical Data

Order number

323-1BH70

Type

SM 323S - SPEED-Bus

SPEED-Bus

v

Current consumption/power loss

Current consumption from backplane bus 390 mA
Power loss 4W
Technical data digital inputs

Number of inputs 16
Cable length, shielded 1000 m
Cable length, unshielded 600 m
Rated load voltage DC 24V

Current consumption from load voltage L+ (without

load)

Rated value DC 20.4...28.8 V
Input voltage for signal "0" DCO0..5V

Input voltage for signal "1" DC 15...28.8 V
Input voltage hysteresis -

Frequency range -

Input resistance -

Input current for signal "1" 7 mA
Connection of Two-Wire-BEROs possible v

Max. permissible BERO quiescent current 1.5 mA

Input delay of "0" to "1"

parameterizable 2.56us -
40ms

Input delay of "1" to "0"

parameterizable 2.56us -
40ms

Number of simultaneously utilizable inputs 16
horizontal configuration
Number of simultaneously utilizable inputs vertical |16

configuration

Input characteristic curve

IEC 61131, type 1

Initial data size 2 Byte
Technical data digital outputs

Number of outputs 16

Cable length, shielded 1000 m
Cable length, unshielded 600 m
Rated load voltage DC 24V
Reverse polarity protection of rated load voltage v

Current consumption from load voltage L+ (without | 50 mA
load)

QOutput current at signal "1", rated value 0.5A
Output delay of "0" to "1" 6.12 us
QOutput delay of "1" to "0" 6.12 us
Minimum load current -

Lamp load 5W

Parallel switching of outputs for redundant control | not possible
of a load

Parallel switching of outputs for increased power not possible
Actuation of digital input v

Switching frequency with resistive load max. 100 kHz
Switching frequency with inductive load max. 0.5 Hz
Switching frequency on lamp load max. 10 Hz
Internal limitation of inductive shut-off voltage L+ (-52 V)
Short-circuit protection of output yes, electronic
Trigger level 1A
Number of operating cycle of relay outputs -

Switching capacity of contacts -

Output data size 2 Byte
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Order number 323-1BH70
Status information, alarms, diagnostics

Status display green LED per channel
Interrupts no

Process alarm no

Diagnostic interrupt no

Diagnostic functions no

Diagnostics information read-out none

Supply voltage display green LED per group
Group error display red SF LED
Channel error display none

Isolation

Between channels v

Between channels of groups to 8

Between channels and backplane bus v

Insulation tested with DC 500 V
Datasizes

Input bytes 2148

Output bytes 2

Parameter bytes 0/66
Diagnostic bytes 16

Housing

Material PPE

Mounting -

Mechanical data

Dimensions (WxHxD) 40 x 125 x 120 mm
Weight 240 g
Environmental conditions

Operating temperature 0°Cto 60 °C
Storage temperature -25°Cto 70 °C
Certifications

UL508 certification yes
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