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1 Introduction

1.1 The Absolute Rotary E ncoder

Absolute rotary encoders provide a definite value
for every possible position. All these values are
reflected on one or more code discs. The beams of
infrared LEDs are sent through the code discs and
detected by arrays of photo transistors. The output
signals are electronically amplified and the result-
ing value is transferred to the interface.

The absolute rotary encoder has a maximum reso-
lution of 8192 steps per revolution (13 Bit). The
multi-turn version can detect up to 4096 revolutions
(12 Bit). Therefore the largest resulting resolution
is 25 Bit = 2°° = 33,554,432 steps. The standard
singleturn version has 12 Bits, the standard multi-
turn version 24 Bits.

The absolute rotary encoder meets all specifica-
tions according to INTERBUS profile No. 71, given
by the user organization ENCOM, part of the IN-
TERBUS club. This is the profile of the European
fieldbus norm (INTERBUS norm, EN50170). The
implemented interface is ready for the connection
to the remote bus of the INTERBUS system. The

software  supports all functions of the
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encoder classes K1, K2 and K3. The process data
is generally transmitted in binary code.

The following parameters of the absolute rotary

encoder can be directly programmed via the IN-

TERBUS network without any extra device:

- counting direction (complement)

- measuring units per number of Revolutions

- Needed number of Revolutions for given hum-
ber of steps

- Presetvalue

- Zero point displacement

- Velocity output

- Cam functionality

To reduce the installation time significantly, the
encoder supports the Windows version of the CMD
software "Configurating - Monitoring - Diagnostics"
(Version G4). This software is available for all
INTERBUS masters from Phoenix Contact in D-
32819 Blomberg (Phone: +49 5235 34 02 22) and
is in accordance with the specifications in this
manual.
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1.2 The bus system INTERBUS

The trend to a higher degree of automation in
general and the complex requests in production
and process engineering ask for efficient sensors
and actuators for every application. INTERBUS is
a fast, universal, and open sensors/actuators bus
system with one master and many slaves. INTER-
BUS moves the I/O area away from the controlling
unit to a decentralized periphery directly in the
machine. Only one serial bus cable connects the
controlling unit with the 1/O points. This reduces the
costs for the installation of the cables to a mini-
mum. Also, INTERBUS doesn't specify the trans-
mission medium, allowing for the standard 9 wire
INTERBUS cable, the cost saving 2 wire Loop
cable, and most recently, a fibre optic cable (LWL).

The INTERBUS is an open system which is sup-
ported by more than 500 periphery suppliers with a
strong increase in the number of suppliers and
applicants. Therefore there is a broad variety to
choose the best product for your specific needs.
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1.3 Definitions and abbreviations
Bus participant  device which can send, receive
and amplify data.

Diagnostics detecting, localization, classifica-
tion, display and interpretation of
errors and messages

INTERBUS Fieldbus, European Fieldbus

norm, according to INTERBUS
norm (EN 50254)

The following abbreviations are used in this man-
ual:

API absolute position value
Cw clockwise

CCW  counter clockwise

PW preset value

PI process value

VC velocity
MSB most significant bit
LSB least significant bit
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2 Encoder Classes

The Absolute Rotary Encoders with INTERBUS
interface transmit the process value in binary code.
There are encoders which are able to output the
position value only (K1, K2) and encoders which
can be programmed according to the application
(K3). The different profiles are regulated by the

2.1. Profile Overview

Three different ENCOM profiles are supported by
FRABA's INTERBUS encoders. These profiles
differ in the number of in and out bytes allocated
by the master for the device. Profiles K1 and K2

Profile IN Bytes OUT Bytes
K1 2 0
K2 4 0
K3 4 4

2.1.1 Profile K1

The Absolute Rotary Encoder with profile K1
transmits 16 bits of process data. These data bytes
are binary coded and right justified. The encoders

Bit number |15 |14 |13 |12 |11 |10|9

user group (ENCOM) which ensures the communi-
cation between the peripheral devices. One en-
coder type can be used in very different applica-
tions because the software in the encoder allows to
adapt it to the different needs.

have no out bytes (from the master) and cannot be
programmed. They differ only in the number of in
bytes, 2 for K1 and 4 for K2. Profile K3 has 4 bytes
of in and out data, hence it can be programmed.

are not programmable. This profile is used often for
singleturn encoders (example: 12 bit singleturn
encoder).

e |7 |6 [s [4 [s |2 |1]o

Meaning |0 [o [o [o [msB[x |x

2.1.2 Profile K2

The Absolute Rotary Encoder with profile K2
transmits 32 bits process data. These data bytes
are binary coded and right justified. The encoders

|x |x |x |x |x |x |x |x|LSB

are not programmable. This profile is used for
multiturn encoders (example: 24 bit multiturn en-
coder).

Bitnumber |31 [30 |20 |28 |27 |26 |25 |2a |23 |22 |21 | |3 ]2 |1 o
Meaning |0 [0 |0 |o [o |o |o |o |[msB|x [x |[x [x [x [x |LsB
Version 11/03 page 6 UME OCD IB



2.1.3 Profile K3

The Absolute Rotary Encoder with profile K3 is
programmable. It transmits 32 bits of process data
(7 status and command bits and 25 bits for the
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position value). Bits 0 to 24 are binary coded and

right justified. In case of parameterization the mas-
ter sends 32 bit process data to the encoder (3
status bits, 4 parameter bits and 25 data bits).

Status bits Parameter bits Data bits
Bit number 31 (30|29 (28|27 |26 |25 |24 23 (22|21 |.. 3 2 |1 0
Meaning 0 0O |0 |0 |0 |0 |O MSB | x X |x X [ X | x LSB

The parameterization is done via the process data
channel. In the command word (bits 25 to 31,
status bits and parameter bits) the master sends

the command to the encoder. In the status word

2.2 ID-Codes

The following specified ID codes result according to the different interfaces and profiles

the encoder transmits messages to the master.
Bits 0 to 24 are reserved for the position value or
the parameter value.

Interface ID-Code for K1 ID-Code for K2 ID-Code for K3
INTERBUS 36h 54d 36h 54d 37h 55d
INTERBUS LWL 36h 54d 36h 54d 37h 55d
INTERBUS Loop2 B2h 178d B2h 178d B3h 179d
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3 Hardware topology and INTERBUS network

3.1 Network topology

The physical structure of an INTERBUS system is
that of a ring. The INTERBUS is installed as a
compact cable in your plant, following one direc-
tion. Starting at a PLC-module or an IPC-master
card the bus system connects the control systems
with the peripheral Input- and Output-modules
(INTERBUS participants). The part of the bus that
leads through the whole plant is called Remote
Bus (RB) and it bridges distances up to 12,8 km
between the peripheral sub stations. To this main
bus the local bus is connected. The local bus is
called Installation remote bus or local bus i de-
pending on the type. The structure of the Installa-
tion remote bus corresponds to the structure of the
remote bus, but there is the option to carry the

power supply for the sensors in the bus cable
(hybrid cable structure). The Installation remote
bus is suitable for the construction of systems with
different sub stations which have a direct connec-
tion to sensors and actuators. That results in an
optimally short and cheap solution for the connec-
tion of sensors and actuators. The local bus is
designed for the cheap and flexible implementation
of peripheral sub stations in control cabinets and
terminal boxes. The different peripheral bus par-
ticipants are connected via local bus and bus
clamp. The bus clamp connects the local bus and
remote bus. The encoders with standard and LWL
connections are remote bus participants. The
Loop2 encoder is a local bus participant

INTERBUS
Bus—Master

LWL
Bus Clamp

LWL

24V DC
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Pinning information for standard 9 pin round connector:

Male (IB-In) Signal Female (IB-Out)
DO

DO

DI

DI

GND

PE

+12-30V DC
GND (0V)
RBST

* bridge is with version Al no longer needed

| |[N[O|O|d[W|[N|[F
| |[N[o|O|[W[N|[F

From Soldering side:
Connector plug in / Counterpart respectively
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3.2 Connecting the bus participants

The different bus participants are connected with a
hybrid cable. This cable carries bus wires coming
from the master and bus wires back to the master.
The standard INTERBUS encoder is connected to
the bus cable with two 9 pin connectors. The in-
coming bus cable is female (connector at the en-
coder: male), the outgoing cable is male (connec-
tor at the encoder: female) as it carries the power

supply.

The addressing of the different bus participants is
not necessary because the address is determined
by the physical position of the sensor /actuator on
the bus. When connecting the standard INTER-
BUS, the shield of the cable must be connected to
the housing of the encoder for EMC quality. With
the Loop, the housing should be connected to PE.

Possible structure of an INTERBUS network with multiple interface participants

+- IBS CMD G4 C:ABSCMDAPROJECTADEMOZ BG4

File Edit “iew Configuration Monitor Djaghostics

Options

=] B3

.

| Th F3: State I Fi: Save I [= F5 Cpen

I e F7: Represent. IM F& Search I

Project

FLC/PC Frogram

5

Controller Board

Parameterization Memory Preprocessing Configuration Frame

)

Loop Bus Klemme
1D:4 [4h)

&=
Interbusz Loop
D173 (B3hR)

i)

10173 [B3h)

ID:173 [B3h)

_EuH-
—\com
Interbuz 5
ID:55 [37h)

LWL Bus Klemme
108 [8h]

_EuN-
\com
Interbus Lwfl
10:55 [37hH)

Status: | | | ot

| _| E stended
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3.3 Diagnose LEDs

For diagnostics of the bus status, the standard in addition, 2 more LEDs which give information
encoder has 4 coloured LEDs which reflect the about the fibre optics. The Loop2 has only one
state of the INTERBUS network and communica- coloured LED which yields information.

tion levels of the bus at the encoder. The LWL has

INTERBUS

The 4 LEDs have the following meaning:

UL (PWR) | Power green

Encoder BA Bus Active green
PWR BA RBDA RC RBDA (RD) | Remote Bus Disable | yellow(red)

, , , RC Remote Control green

INTERBUS
K3
The following states are displayed if LED’s are on:

UL + RC Power supply is on, the master of the bus system is trying to build up communica-

tion with the encoder, the bus is not running.

UL + BA+RC Power supply is on, the configuration frame has been read in, the master has (BA
blinking) detected the bus participant.

UL + BA+RC Power supply is on, the master has placed the bus into the Run state, bus com-
munication is active.

UL + RBDA Power supply is on, the master has detected an error, bus communication is not
active. See the diagnostic function in the CMD software for cause of error.

Version 11/03 page 11 UME OCD IB
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4 Configuration of the system with CMD software

The CMD software is a tool from Phoenix Contact
for configuration, monitoring and diagnosing an
INTERBUS system. It allows an interactive and
PLC independent access on the bus and all its
participants. With implemented service functions
the parameters of the peripheral devices can be
set. The FRABA encoders with INTERBUS inter-
face can be programmed directly with the CMD
address monitor.*

4.1 Configuration

With this part of CMD, the bus system can be
structured and the participants are configured. New
slaves can be inserted and their 1/0O’s can be ad-
dressed for the PLC program, all participants can
be found with the search function in a large sys-
tem, several slaves can be grouped together in a
segment. The configured bus structure can be
checked before the "run state" of the system. The
master of the bus can be controlled with the "mas-
ter function”.

4.2 Monitoring

With the monitoring function the input and output of
the connected devices can be displayed and

Version 11/03
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changed. During run time of the bus, the status of
every output bit of each device can be displayed
and every input bit of the device changed. The
display form depends on the manufacturer. It can
be for example, a signed number, a digital matrix,
or an analog beam.

4.3 Diagnostics

The diagnostics function allows a fast and effective
help in case of error while the configuration and the
service by detecting and localization of a bus error
in the system. Defect bus participants or connect-
ing cables and errors in the sensor/actor field are
detected with the function "bus diagnostics". A
further option of this part of the CMD is the possi-
bility to compare the configured bus structure with
the connected bus at the IB master.

* FRABA can supply a proprietary software to
program encoders, for use only with the Phoenix
Contact PC-ISA card. The software is Windows
based for 95/98 and NT, and can be downloaded
free of charge at our website, www.posital.com.

UME OCD IB
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4.4 Using the CMD software

INTERBUS-CMD is able to run on any PC with
MS-WINDOWS® and can be used for all INTER-
BUS master (PLC- or IPC cards). The connection
from the PC to the master is a special IBS V.24
interface. The CMD software is independent from
the used controlling hardware and software.

After "power on" the CMD tries to get a connection
to the INTERBUS master and reads out the file-
name of the downloaded bus configuration. If suc-
cessful the CMD loads this configuration (master

4.5 Projecting an INTERBUS system

The functions for projecting an INTERBUS system

can be found in the menu Configuration in the

main window. Normally the projecting is done in 4

steps.

Step 1: Start
Choose Off-line and mode extended in
the start window.

Step 2: Configuration of the bus participants
Choose configuration | bus structure
CMD changes into the function bus
structure . With functions in the menu
work you can configure a new INTER-
BUS network. Here you can insert a new
slave, or check and compare the virtual
network with the existing network.

Version 11/03
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and slaves) out of its memory and displays the bus
network.

In the mode Off-line it is possible to work with a
virtual bus which does not really exist. So you can
configure a bus system in a projected status. The
basic window provides functions for projecting,
getting started and diagnosing. In status On-line
the configured bus is compared with the real bus.

Step 3: Addressing of the slaves for the program
Choose configuration | addressing . The
window addressing opens and allows to
address each input or output bit for the
further processing in the PLC program.
With a Step 5 PLC, the address of the
FRABA encoder has to be higher than
P128 (peripheral area), because the PLC
overwrites the addresses below P127.
Save and download the configured bus
structure

Step 4:

Choose bus structure | save . Then
choose configuration | master . The win-
dow bus master opens. The configured
bus structure can be saved and

downloaded in the master card.
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4.4.2 Functions for getting started

For getting started with digital or analog devices
you can use special monitoring tools delivered by
the device manufacturer. So each device can be
displayed, parameterized and checked with its

4.4.3 Functions for diagnostics
The tool bus diagnostic (menu diagnostic | bus
diagnostic ) has the task to display and write down

specific software tool. The FRABA encoder can be
parameterized simply with the CMD monitoring
function.

messages are displayed in a message window and
are stored with date and time.

all messages coming from the bus master. All

- 1BS CMD G4 CAIBSCMDAPROJECTAI7X K3.BGA I (=1 B

Datei  Bearbeiten  Anzicht  Configuration  Monitor  Diagnose  Estraz 2

|-1_‘;~ Fa: Zustand |H F4: Speichern |g’; F&: Gffnen |. F7: Darstell.

@& F& Suchen

Projekt Adressmonitor I =]
Ansicht Format CenTeiben |
Steuerung/Rechner  Programm ’76‘1&0“ CByte OBt ‘ ’7(‘ Dez (FHex (" Bin | Rickgangig |
- Adresse EIAI Wittt I Belegung =
R
Anschaltbaugruppe  Parametieningsspeicher Yaorverarbeitung E  O0CE =TEIL WON=: 1.0.32-Bit_Eingany_1
@ E&l A& | 4000 <TEIL WOM=: 1.0.32-Bit_Ausgang_1
e E | BOMF <TEIL WOhls: 1.0.32-Bit_Eingang_1
5 | 0000 <TEIL WOM=: 1.0.32-Bit_Ausgang_1
! Betriebszustand i "
1.0 E | 00C3 + Digitaler Prozessdatenmonitor (1.0) =] B3
ENE
FE':‘DM 1] halten auf ... A | 0000 Hame: Wert:
il E | D1D1 g
| OOCEDEEGH
("~ Configuration (Offline) = Tonon 2t _Fngang 7] |
Bt ¥ 6 5 4 3 2 1 0 Datenrichtung:
™ Configuration (Online) E | 00CS
1D:55 2 | oomo Byte 0: 50 [ N I N IEingang
Byted: | || BN [
_ E cacs | pyez [ M| MM M
22D " Diagnose A& | 0000 Byted: | BN | B[ [ M
L ENE E 00Cs Andern.. SchlieBen | Hilfe |
[
— \eom & | oooo hd
= Ok Abbrechen | Hilfe | »
Status; [Monitoring akiiv
1D:55
3
30
L ENS -

Status: | T | 7t | ISGHREN | [ oeitert |

iﬂﬁtalll [ 185 cMD G4 c-uBSC . B Bus Diagnose - FrojgktC:t..| (2] Dokument - wordPad |

12:26

Screen shot of the CMD software with address monitor, digital process data monitor, and the operating
mode window.
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5 Programming of the encoder pa

5.1 Inserting a FRABA INTERBUS K3 encoder

To insert a FRABA INTERBUS K3 encoder in an

existing bus structure you have to go through the

following steps:

- Choose configuration | bus structure
sert a new bus slave.

to in-

5.2 Preparing the parameterization

Using the CMD software, the parameterization of

an encoder can be done with a minimum of work.

Please follow these steps:

- Click on the FRABA K3 encoder

- Choose monitor | digital monitor
toring window "K3 encoder" opens

- Choose monitoring mode "32 bit input”

- Click on the FRABA K3 encoder again

- Open a further monitoring window

- Choose monitoring mode "32 bit output”

- Choose hex to display both the input and the
output data. Each bit can be changed by a
click in the window.

: the moni-

Version 11/03
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- Choose configuration | in sert with slave
description , click on ENCOM remote bus K3
encoder (RB_KS3, ID code 36h = 55d).

- Insert further bus participants

- The writing / downloading of parameters on
the encoder is done with the menu process
data | writing or by writing a series of hex data
in the monitoring window.

Input and output monitors for the parameterization
are ready now. The direction of the data is seen
from the bus i.e. "in" data are data from the en-
coder to the bus / bus master, "out" data are sent
from the master to the encoder.
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The 32 bit word in the process channel has the following meaning:

|31 | 30 | 29 |28 |27 |26 |25 |24.0
Meaning | validity of status of Manufacturer | Parameter- or Parameter
Position value | parameterization | Specific Error Code

In the direction master to encoder the device command word has the following meaning:

Master to encoder 31 30 29 28 |27 |26 |25 |24.0
Parameterization 0 0 0 Parameter code Parameter data
Start 0-->1 |0 0 0 0

Initializing of the preset 0 1 0 0 0

The programmed preset is initialized by setting bit 30.

The status of the device is displayed in the status word (bit 29 ... 31), direction encoder to master.

Encoder to master 31 30 29 28 |27 |26 |25 |24.0
Run time 0 0 X 0

Parameterization 1 1 X Parameter code

Error 1 0 X Error code

Version 11/03 page 16 UME OCD IB
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5.3 Parameterization

An encoder with implemented K3 profile is pro-
grammable with the following functions: steps per
revolution, counting direction, preset and zero point
shifting. These functions are started by special
parameter codes sent from the master to the en-
coder. The encoder is able to send the position
value, the parameter confirmation and error codes
to the master. The following table shows the mean-
ing of the codes:

ATTENTION: Please note that for the standard
INTERBUS encoder, the number of storing cycles
are limited to about 200. The parameterization
should not be done in a cyclic way, for example
with each power-on of the machine. After a maxi-
mum storing number of 500, a correct saving of the
parameters cand be guaranteed.

In the status parameterization the bits 25 ... 28 have the following meaning:

Parameter code |28 27 26 25 Function
0 0 0 0 Output of the position value while run time
0 0 0 1 Subparameter: Steps (see also subparameter: revolutions,
these 2 parameters build the gearing factor).
0 0 1 0 Subparameter: Revolutions
0 0 1 1 Counting direction
0 1 0 0 Preset-value
0 1 0 1 Zero point shifting

Additionally to the parameter codes the parameter
data (bit 0 ... 24) are sent to the encoder (e.g.
steps = d4095 = hOFFF).

For the counting direction the following meaning is given:

28 27 26 25 Function
CW counting direction 0 0 1 1 0 0000 0000 0000 0000 0000 0011
CCW counting direction 0 0 1 1 0 0000 0000 0000 0000 0000 0100

In status error the bits 25 ... 28 have

the following meaning:

Error code 28 27 26 25 Function
0 0 0 0 No error
0 0 0 1 Invalid parameter from master
0 0 1 0 Invalid parameter code
0 0 1 1 Parameters lost

Version 11/03
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The whole parameterization is proceeded with the following handshake:

Master to encoder Encoder to master Meaning
Command word | Data word | Status word Data word
31 |28..25 24 ...0 31..30(28...25|24..0
0 0 X 00 0 Position value | Normal running
0 P-Code Parameter |00 0 Position value | Master sends parameter to encoder,
encoder does not react
3(0 P-code Parameter |00 0 Position value | Master waits for quitting of encoder
0 P-code Parameter |00 0 X Encoder takes over parameters and
starts processing
5|0 P-code Parameter |00 0 X Processing of parameters in the
encoder
6|0 P-code Parameter |11 P-code |X Processing of parameters in the
encoder ready, encoder stays in
status "parameterization"
711 0 0 11 P-code |X Command "run" from master to
encoder, encoder
8|1 0 0 00 0 Position value | Encoder is running
9 0 0 00 0 Position value | Normal running of master and slave

Repeat steps 4 to 6 for the transmission of several parameters.

Version 11/03
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In the following table you see an example of
parameterization (all numbers are given in hex). An
encoder is set which has 255 steps per turn, count-

ing direction clockwise and a preset of 0. The pre-
set is initialized with bit 30 (see above) at any
place.

Master to encoder

Encoder to master

Meaning

00000000 XXX XXXXX Normal running
(Position value)
020000FF XXX XXXXX Master sends parameter to encoder, encoder does

(Parameter code: steps,
parameter: d255 = hOFF)

(Position value)

not react

020000FF XXXXXXXX Master waits for quit of encoder
(Position value)

020000FF C20000FF Encoder takes over parameter and starts processing

020000FF C20000FF Processing runs in encoder

020000FF C20000FF Processing of parameters in encoder is ready, en-
coder stays in mode "parameterization”

04000001 CcC2000100 Encoder sends old confirmation

(Parameter code: turns,

parameter: d1 = h1)

04000001 cC4000001 Processing runs in encoder

04000001 cC4000001 Processing of parameters in encoder is ready, en-
coder stays in mode "parameterization”

06000003 C4000001 Encoder sends old confirmation

(Parameter code: direc-

tion, parameter: d3 = h3)

06000003 C6000003 Processing runs in encoder

06000003 C6000003 Processing of parameters in encoder is ready, en-
coder stays in mode "parameterization”

08000000 C6000003 Encoder sends old confirmation

(Parameter code: preset,

parameter: dO = h0)

08000000 cC8000000 Processing runs in encoder

08000000 c8000000 Processing of parameters in encoder is ready, en-
coder stays in mode "parameterization”

80000000 cC8000000 Command "run" from master to encoder, encoder
does not react yet

80000000 XXXXXXXX Encoder in status running

(Position value)
00000000 XXXXXXXX Both master and encoder are in status running, en-

Version 11/03
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coder sends new calculated position value
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The preset ("0" in the example) is initialized with the following sequence:

1|/00000000 XXX XXXXX Encoder sends position value
(Position value)
2(40000000 XXX XXXXX Master sends parameter to encoder, encoder does
(Position value) not react
3/40000000 00000000 Encoder sends new calculated position value
4(00000000 00000000 Both master and encoder are in status running, en-
coder sends new calculated position value

5.4 Manufacturer -specific functions

The FRABA INTERBUS encoder offers a multiplic-
ity of manufacturer-specific functions, which are
suggested by the K3-Profil, but not supported by
the profile or other manufacturers.

5.4.1 FRABA Preset

To set the preset-value in the K3-profile, first a
preset-value must be programmed, this value can
then be activate d by sending
shiftt ng o .
activated once. If one wants to activate the same
preset-value a second time, one must first program
t he again.
set o, a once
activated arbitrarily. It is to be noted that due to the
nature of the INTERBUS (a command transmitted
by the SPS once is repeatedly transferred with
every bus-cycle) after transmitting the command
AFRABAsePro another
should be sent.

val ue

5.4.2 Velocity mode

In the velocity mode the FRABA rotary encoder no
longer outputs its current position value, but rather
the angular velocity in revolutions per minute.

5.4.3 Read-Out mode

In this mode all parameters, all registers of the
INTERBUS chip Supi3-Opc and, if the encoder is
equipped with a temperature sensor, the tempera-
ture level may be read out via the INTERBUS.

Version 11/03
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5.4.4 Cam mode

The FRABA INTERBUS encoder also offers inte-
grated cam functionality. The command used to
switch the encoder to Cam mode is (in hexadeci-
mal notation) 2080000xh®, whereby the x stands
for the desired Cam program. The encoder offers 8
programs (x of 1-8) with 8 available cams each.
With the command 20800000h the encoder is

fi a cswitclvee back iato the pgsition mdde.
Ho we v e rvalue aan bnly ppe e dneetich of the 8 cam programs up to 8 cams may

be activated, deactivated and programmed inde-
pendently. In order to activate or deactivate cams

Wi tAhPret h ¢he iostruntiom POdOxxRxk R Aided, whereby xxxx
p r -vaue aamrbe d

copesporde tto the desired cam configuration.
Each place in binary code corresponds to a cam, if
e.g. the cams 0,1,4 and 7 should be active and all
other cams should be inactive, the resulting com-
mand is 20400093h. The binary value of the last 2
plates (ofe they hexadieBlmah command is 1001
0011b. One can clearly see that the bits which are
set correspond to the desired cam selection. This
configuration may be read out via the bus, by using
the command 20200000h. In response to this
command the encoder sends an output word,
which contains a one in each of the last 16 bits, if
the appropriate cam is activated, otherwise the bit
contains a zero.

The parameterization of the values, used to define
the cam is also made by an output word to the
INTERBUS containing: the instruction (either 010b,

! Hexadecimal values atke no t e d
number , binary values by a

begdiatedy foowiag the mm
6bo.
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switching on value, or 011b, switching off value),
the cam identifier (4 bits, 0-7 - > 0000b to 0111b)
and the 25 bit position value, at which the cam is
switched on respectively off. For example if cam 3

should be activated from 15h to 213h the parame-
terization is done by the following sequence of
instructions:

Binary value (Bit 31 = MSB first) Hex value Meaning

00100000100000000000000000000001b 20800001h | Switch encoder from position output mode
to cam program 1. All following instructions
refer thereby to cams in the program 1.

01000110000000000000000000010101b 46000015h | set start value of cam 3 to 15h

01100110000000000000001000010011b 66000213h | set stop value of cam 3 to 213h

00100000001000000000000000001000b 20400008h | Activate cam 3, deactivate all other cams.

10000000000000000000000000000000b 80000000h | Switch encoder from parameterization to
cam mode

As soon as a parameterization takes place the
encoder is switched into the parameterization
mode. In this mode the commands send via the
bus are acknowledged. This mode is terminated
with the run command (80000000h), which
switches the encoder back into cam mode. To
check the start and stop values they can be read
out with an additional command.

While the encoder is in cam mode, the last 8
places (bit 0-7) correspond to the 8 cams. If the
encoder position is in the area of cam 5 and cam 5
is activated, then bit 5 of the output word is set to
1. Cams that are not activated or switched off are
denoted by a zero in the corresponding position of
the output word. An error or a non valid cam value
(e.g. because the encoder is in parameterization
mode) is displayed by a 1 in bit 31 (MSB).

The user may also choose to display parts of the
position value in addition to the cams. However
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only the bits 8 to 24 can be used. In order to en-
sure the maximum flexibility for the customer the
position value can be shifted up within these 17
bits by up to 25 bits, so that according to the cho-
sen value either the last 4 hexadecimal places of
the position value (shift_iw to 0 set) or the first 4
places (shift_iw to 8 set) can be displayed. If one
sets shift_iw to 25 then only the cams and no posi-
tion value is shown. The variable shift_iw can be
set via the bus with the command 201000xx and
be read out with the command 20200040h. Switch-
ing between the different cam programs is possible
at any time by transmitting the appropriate com-
mand. The parameterization of previously pro-
grammed cams will be saved to the EEPROM
when leaving the program and read back when
entering the program again.
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6 Technical Data

6.1 Electrical Data

POSITAL

FRABA

Supply voltage 10 - 30 V DC (absolute limits) *

Current Max. 3.5 Watt

consumption

EMC EN 61000-6-2 (emitted interference),
EN 61000-6-4 (interference resistance)

Interface Line-driver according to RS 485

galvanically isolated by opto-couplers

Transmission rate

500 kBaud or 2 MBaud

Accuracy of division

° % LSB

Step frequency LSB

Max. 800 kHz (valid code)

Electrical lifetime

>10°h

Connector

9 pin circular plug

* Supply voltage according to EN 50 178 (safety extra-low voltage)

6.2 Mechanical Data

Housing

Aluminum, optional stainless steel

Lifetime

Dependent on shaft version and shaft loading i refer to table

Max. shaft loading

Axial 40 N, radial 110 N

Inertia of rotor

¢ 30 gcm2

Friction torque

¢ 3 Ncm (without shaft sealing)

RPM (continuous operation) max. 12,000 RPM

Shock (EN 60068-2-27) ¢ 30 g (halfsine, 11 ms)
Permanent shock (EN 60028-2-29) ¢ 10 g (halfsine, 16 ms)
Vibration (EN 60068-2-6) ¢ 10 g (10 Hz ... 1,000 Hz)
Weight (standard version) Singleturn: ° 500 g

Multiturn: % 56049

Flange Synchro (S) Clamp (C) Hollow shaft (B)
Shaft diameter 6 mm 10 mm 10 mm 15 mm
Shaft length 10 mm 20 mm 20 mm -

Hollow shaft depth min. / max. - - - 15 mm /30 mm

Version 11/03
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6.3 Minimum (mechanical) lifetime
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Flange Lifetime in 10° revolutions with Fa / F;
40N /60N 40N /80N 40N /110N
C10 (Clamp flange 10 x 20) 247 104 40
S10 (Synchro flange 10 x 20) 262 110 42
S6 (Synchro flange 6 x 10) without shaft sealing 822 347 133
S6 (Synchro flange 6 x 10) with shaft sealing: max. 20 N axial, 80 N radial
6.4 Environmental Conditions
Operating temperature -0..+60°C
Storage temperature -40..+85°C
Humidity 98 % (without liquid state)
Protection class (EN 60529) Casing side: IP65
Shaft side: IP64 (optional with shaft sealing: IP66)
Version 11/03 page 23 UME OCD IB



7 Mechanical Drawings

7.1 Synchro flange
Two versions available

POSITAL

FRABA
Synchro flange | d [mm] | [mm]
Version S06 D 6t 10
Version S10 @ 108 20

86 @42

@58
@50r
d
|
1
]
]

@59

7.2 Clamp flange

86

T

@58
@53

@36,
B10ns

@59
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8 Models / Ordering Description

Description
Optocode

Interface INTERBUS
Version

Code

Bits for revolutions

Steps per revolution

Flange

Shaft

Mechanical options

Connection
Options

Type Key
OCD -B A1 B-
1B
Al
Binary B
Singleturn
Multiturn
4,096
8,192
Clamp flange
Synchro flange
Blind hollow shaft
@ 10 mm
@ 06 mm

@ 15 mm (only for hollow shaft)

Without

Shaft sealing
Customized
Connector radial

00
12

number for special options

Standard = bold , further models on request

Version 11/03
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13

n

10
06
15

n
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9 Accessories and Documentation

Description Type
Connector counterpart 9 pin circular connector, male 0SG-S
Connector counterpart 9 pin circular connector, female 0SG-B
Shaft coupling ** Drilling: 10 mm GS 10
Drilling: 6 mm GS 06
Clamp disc ** 4 pcs. | AWC SP 15
Clamp ring ** 2 pcs. | AWC SPH
Reducing adapter *** 15 mm to 12 mm RR12
Reducing adapter *** 15 mm to 10 mm RR10
Reducing adapter *** 15 mm to 8 mm RR8
User manual* Installation and configuration manual for INTERBUS, German |UMD-IB
User manual* Installation and configuration manual for INTERBUS, English |UME-IB
Programming software * Floppy disc with programming software for Windows and DK-IB

the Phoenix PC-ISA Master Card

*  These can be downloaded free of charge from our homepage www.posital.com/de

**  not for hollow shaft

*** only for hollow shaft

We do not assume responsibility for technical inaccuracies or omissions. Specifications are subject to

change without notice.
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10 Appendix

10.1 Profile Functions

bit position
steering bits and data bits

Normal running

run!

set presetvalue
subparameter steps
subparameter turns
direction

presetvalue

activate zero point shifting
set encoder to default (!)

10.2 Manufacturer
sp ecific Functions

bit position

steering bits and data bits

Version 11/03
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RETURN- AND ERROR CODES

binary
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
o 0
15 14 13 12 11 10 9 2 - - 9
OO (O |O[O|O |0 |X|X|[X|X|X|[X|X[|[X[X]X|X[|X|[X]|X[|X|X]|X[X|[X]|X]|X|X]X]|X]|X
1{0|0|0|0O]|0O|O 0j0|0f0|O
o|ji1/0|0Jj0|lO0j0O|OfO|O|O|O]JO|O|O|O|O|O|O|OfO|O|O|O|O|O|O|OfO]|O|O]|O
ojo0j0|0]J0O|0O]|1 parameter data
ojofojOofoO|1]o0 parameter data
0Oj|0|0|O0O|JO|1]|1 parameter data
0o|0j0O|O|1]|0]O parameter data
oOj0l0|0O|1]|0|1 parameter data
ololofo|1]1][1]o]oo]o|o]o]o]o]o|o]o]o]o|o]o]o]o|o]o]o]o]o]o]0]0
binary
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
aQ m
15 14 13 12 11 10 9 £ - - 9
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hex

OXXXXXXX
80000000
40000000
02XXXXXX
O4XXXXXX
O0BXXXXXX
08XXXXXX
OAXXXXXX
OE000000

hex



FRaBA Preset [0|1]1]/0|o/o]o]ofo|o]o]ofo|o]o]o|o]o]o]o]|o]o]olo]o]o]o]o]o]o]o]0]

Velocity: velocity start

velocity stop

Manufacturer specific
fun ctions (contd.)

Read out data: serial number
steps

revolutions

complement

preset

zero point shifting
preset_flag

software version

operating time [10 min]
startup_mode
flag_mt_stepsml 2
temperature [Celsius/10] 3
read out OPC-register

Version 11/03
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ofr|jo0jojo0jo0ojofojr1j0(0j0|j0j0|0Of(0OjO|O|O|JO|O|O|O|JO|O(O|OfO|O|O|1
0/j1/0]0|0]|0O|0OJO|2|0|0O|O|O|O|O|JO|O|O|O|JO|O|O|OfO|O|O|OfO|O]|O|O
binary
9 8 7 6 5 4 3 2 1 0
G
o/joj1|0|0|O0O|O|OfO|O|21|0fO|O|O|1]|]O|0O|O|O]|O|jO|O|OfO|O|O|0O|O]|O|O]|O
ojof2j0fojo0j0j0|j0f0Of2j0)j0O|jO|Of2fO|O|O|jO|JO|fO|O|OJO|O|O|O]|JO|O|O]|1
ofof2|0fo0oj0j0}0)Jj0O|0Of2j0)j0O|O|O|2|0O|O|O|OJO|O|O|O)JO|O|O|OfO|O|1]|O
ojoji1|o0|jo0|O0|lO|OfO|O|1|0fO|O|O|1]|]O|O|O|O]|O|O|O|OfO|O|O|OfO|O|1]|1
ojof2j0fojo0j0j0)j0|0Of2j0Jj0O|jO|O|21|O|O|O|OJO|O|O|OJO|JO|O|OfO|1|0]|O
o/joji1|0|0|0|O|OfO|O]|1|0fO|O|O|1]|]O|O|O|O]|O|O|O|OfO|O|O|O|JO|2|0]|1
ojoji1|o0|jo0|O0|lO|OfO|O|21|0fO|O|O|1]|]O|0O|O|O]JO|O|O|OfO|O|O|OfO|21|1]|O0
ofof2j0foj0j0|0|j0|0Of2j0)Jj0O|O|Of2fO|O|O|O|JO|O|O|OJO|O|O|O]JO|1|1]|1
o/joj1|0|0|O0O|O|OfO|O|21|0fO|O|O|1]|]O|0O|O|O]|O|O|O|OfO|O]|O|0O|1]|0O|0O]|O
ojof2j0fojo0j0j0|j0f0f2j0)j0O|O|0Of2fO|O|O|JO|JO|O|O|OJO|O|O|O]J1|0O]|O0O]|1
ofof2|0fo0j0}j0j0)JO|0Of2j0Jj0O|0O|0O|2|0O|O|O|OJO|O|O|O)JO|O|O|Of2|0O|1]|O
ojof2j0fojo0j0j0)j0|0Of2j0Jj0O|jO|O|1|0O|O|O|OJO|O|O|O]JO]jO|O|Of2|21|0]|O
ofof2j0fo0oj0}0|0Jj0O|0Of2j0)j0O|O|O|2|O|O|O|OJO|O|0O]|O adress 111(0(1
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60000000

20400001
20400000

hex

20210000
20210001
20210002
20210003
20210004
20210005
20210006
20210007
20210008
20210009
2021000A
2021000C

202100xD
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read out stop |x‘x‘x‘xlx‘x‘x‘xlx‘x‘x‘xlx‘x‘x‘olx‘x‘x‘xlx‘x‘x‘xlx‘x‘x‘xlx‘x‘x‘xl XXOXXXXX

D answer of encoder: K2 = 0Oh, K3 = 1h, velocity mode = 2h, cam program 1 to 8 = 3h to 10h
2 answer of the encoder to this command:

Bit 0 = 0: Normal-mode

= 1: steps_minus_1-mode (100% compatible to old Standard-INTERBUS-encoder)

Bit 1 = 0: Singleturn encoder
= 1: Multiturn encoder

¥ as signed in

10.3 Error codes

bit position

unknown parameter number
parameters lost

unknown parameter (in read out)
manufacturer specific error code

10.4 Miscellaneous return codes

bit position

Version 11/03

binary
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 5 4 3 2 1 0
m
i
CI XX [ X]X]| X
)|o]ololo]o
1]/ofoofo][1]o]o]o]o]o]o]o|o]o|ofo]o|o]o]o|0]0]0 olofofo]o]o
1]olofofo]1]1]ofo]o]o]o]o]o]o]o]ololo]o]o]o]0]0 olofofo]o]o
1/{0(1|0f0f1]0 wrong parameter
1]olo/1|1]o]o]o]o]olo]o]olo]o]o|o]o]olo]o]olo]o]x|x]x]|x]x]x]|x]x
binary
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 5 4 3 2 1 0

page 29
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hex

BXXXXXXX

82000000
84000000
86000000
ALXXXXXX
980000xx

hex



steering bits and data bits

normal running

processing parameter

parameter received(not checked yet)
Read out mode or auto test

Version 11/03
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15 14 13 12 11 10 9§ @
0(0|0|0]JO|0O|O position value
1100000xlx‘x‘x‘xlx‘x‘x‘xlx‘x‘x‘xlx‘xlxlxlxlx‘x‘xlx‘x‘x‘x
1|10 P.-Nr. parameter data
1/0]1 o|o\o\o read out value

page 30
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CXXXXXXX
CXXXXXXX
AXXXXXXX



10.5 Cam functions

bit position

steering bits and data bits

Normal running

run/exit cam-parameterization mode
set encoder to cam mode, program no. X
set encoder to position mode

set cam configuration

set shift_iw

set start value for a cam

set end value for a cam

read out cam configuration

read out start value for a cam

read out end value for a cam
readout shift_iw-value

10.6 Cam error codes

bit position
steering bits and data bits

no valid cam value is given out
wrong parameter data

wrong command

parameters lost
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RETURN- AND ERROR CODES

binary

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
15141312111092’- @
0({0|0|0|0|0|0|0f0|0|0|0]O[0|0[0]O|O0|0|O|O|O|O|O|x|x|x|xX|[x|x]|x]| X
1|o0/0|0|0O|O|O|O|O|O|O|O|O|O|O|OfO|O|O|O]JO|O|O|O|O|O|O|O|O|O|O]| O
o(0|1|0|0|0O|O|0Of1|0|0O|O]|O|O|O|O]|O|O|O|O|O|O|O|OfO|O|O|O|x|x]|xX]| X
o(o|1|0|0|0O|O|Of1|0|0O|O]|O|O|O|O|O|O|O|O|O|O|O|OfO|O|O|O|O|O|O|O
0o|0|1(0J0f0|0O|0O|0O|2|0O|0O|O|0O|O]|O bit x=1: activate cam; bit x=0: deactivate cam
00100000000100000‘0‘0‘0|0‘0‘0‘0|0‘0‘0‘ shift_value
0|1|0| Cam-No start position value

0|1|1| Cam-No end postion value
00100000001000OOOOOOOOOOOOOOOIOIO‘O
0/0j1(0|j0(0|0O|0O|0O|0O|1|0|0O|O|O|O|O|O|O|O|O|O|0O|Of0O|O|O|1| Cam-No.
o(o|1|0|O|0O|O|OfO|O|1|0O|O|O|O|O|O|O|O|O|O|O|O|OfO|O|1|0| Cam-No.
olo|1]/ofo]o|o]o]o]o]1]o]o]o]o]o]o]o]o]o]o|o]o]o|o]1]0]0]0]o]0] 0

binary

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 1211 10 9 8 7 6 5 4 3 2 1 0
1514131211109@- @
LIO|O | XX X[X|X|X|X[X|X]X|X|X[X]|X[X]|X[X]X[X]|X[X]|X[X]|X|X]|X]|X]|X]| X
1|/0/0|0|O|O|1|0|O|O|O|O|O|O|O|OfO|O|O|O]JO|O|O|O|O|O|O|O|O|O|O]| O
l1/j0/0|0|0O|1|0|0OfO|O|O|O|O|O|O|O]|O|O|O|O]JO|O|O|O|JO|O|O|0O|O|O|O]| O
i1/0/0|0|0|1|1|0fO|O|O|O|O|O|O|O|O|O|O|O]JO|O|O|O|JO|O|O|O|O|O|O]| O
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hex

0000xxxx
80000000
2080000x
20800000
2040xxxX
201000xx
AXXXXXXX
BXXXXXXX
20200000
2020001x
2020002x
20200030

hex

XXXXXXX

82000000
84000000
86000000
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manufacturer specific errorcode [1{0|0|(1[1{0|0|(0[(0|0|0|0[0[0[0|0]|O|O[O[O|O|O|O|O|X|[X|X|X]|X|[X]|X]| X 980000xx
Came-start/stop-value higher than max.
positionvalue [1|0|0f1f1|0|0O|0OfO|O|O|O|O|O|O|OJO|OfO|O|O|O|O|OfO|O|O|O|JO|1|0]| O 98000004




