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About this manual

In this manual, you learn a lot about the design of the ibaMS4xUCO device and how to
use and operate it. You can find a general description of the iba-modular system and
further information about the design of the central units and how to use and operate them
in separate manuals.

Note

The documentation for the iba-modular system is part of the data medium “iba Software
& Manuals”. The documentation is also available at www.iba-ag.com in the download
area.

The documentation of the iba-modular system comprises the following manuals:

Q Central units
The manuals of the central units, e.g. ibaPADU-S-IT-2x16 and ibaPADU-S-CM,
contain the following information:

= Scope of delivery

= System requirements

= Description of the device
= Mounting/Demounting

= Start-up

= Configuration

= Technical data

= Accessories

U Modules
The manuals for the single modules contain specific information about the module.
There are the following information classes:

= Short description

= Scope of delivery

= Product characteristics

= Configuration

= Description of the functions
= Technical data

= Connection diagram

Issue 2.0 @
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1.1

1.2

Target group

This manual addresses in particular the qualified professionals who are familiar with han-
dling electrical and electronic modules as well as communication and measurement tech-
nology. A person is regarded to as professional if he/she is capable of assessing safety
and recognizing possible consequences and risks on the basis of his/her specialist
training, knowledge and experience and knowledge of the standard regulations.

Notations
In this manual, the following notations are used:

Action Notations

Menu command Menu Logic diagram

Call of menu command Step 1 — Step 2 — Step 3 — Step x
Example:
Select menu Logic diagram — Add — New logic
diagram

Keys <Key name>

Example: <Alt>; <F1>

Press keys simultaneously <Key name> + <Key name>
Example:
<Alt> + <Ctrl>
Buttons <Button name>
Example:
<OK>; <Cancel>
File names, Paths ,File name*, ,Path”
Example:
»1est.doc*
Issue 2.0 7
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1.3

& A DANGER

> b

jumd @

=]

| N

Used symbols
If safety instructions or other notes are used in this manual, they mean:

The non-observance of this safety information may result in an imminent risk of death
or severe injury:

e By an electric shock!

e Due to the improper handling of software products which are coupled to input and
output procedures with control function!

If you do not observe the safety instructions regarding the process and the system or
machine to be controlled, there is a risk of death or severe injury!

A WARNING

The non-observance of this safety information may result in a potential risk of death or
severe injury!

A CAUTION

The non-observance of this safety information may result in a potential risk of injury or
material damage!

Note

A note specifies special requirements or actions to be observed.

Tip

Tip or example as a helpful note or insider tip to make the work a little bit easier.

Other documentation

Reference to additional documentation or further reading.

Issue 2.0 @
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2

Introduction

The ibaMS4xUCO module is member of the iba-modular system. The modular concept
of the iba-modular system is designed on the basis of a backplane. You can plug on this
backplane not only the CPU, but also up to 4 input/output modules. The power supply of
the I/O modules is provided by the backplane bus.

In brief
U I/O module for the iba-modular system

O Counter module with 4 inputs

Galvanically isolated, single ended
50 MHz (20 ns); 32 bit resolution

Max. input signal level:
TTL 5V (Transistor Transistor Logic)
HTL 24 V (High Threshold Logic)

= Sampling rate up to 40 kHz, freely adjustable

U 8 digital inputs
= |nput signal 24 V DC
U 4 digital outputs
= Quad root, P switch
= Switching frequency up to 40 kHz, freely adjustable
= Short-circuit limitation
U Rugged design, easy mounting
U Certification according to CE

Fields of application
U Period measurements

Frequency measurements

a

U Test benches
U SSI Slave

a

Sony roll gap encoder

Issue 2.0 9
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Scope of delivery

After unpacking, check the delivery for completeness and possible damages.
The scope of delivery comprises:

O ibaMS4xUCO device

1 x 37-pole Sub-D connector

1 x 16-pin multi-pin connector

1 x 6-pin multi-pin connector

0 0O 00

Data medium ,iba Software & Manuals® (only with individual delivery)

Issue 2.0 @
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4

4.1

4.2

Safety instructions

Intended use

The device is an electrical apparatus. It is only allowed to use the device for the following
applications:

U Measurement data acquisition
U Automation of industrial plants
U Applications with iba products (ibaPDA, ibalLogic etc.)

The device is only to be applied as shown in the Technical Data.

Special safety instructions

A DANGER

Strictly observe the operating voltage range (see Technical Data)!
Never use damaged measuring cables!

Measuring cables must NOT be attached or detached to/from the device under voltage!

A WARNING

Modules must NOT be attached or detached to/from the rack under voltage!

Switch off the central unit or disconnect power supply before attaching or detaching the
modules.

A WARNING

This is a Class A device. This equipment may cause radio interference in residential
areas. In this case, the operator will be required to take appropriate measures.

Important Note

Do not open the device! Opening the device will void the warranty!

Note

Clean the device only on the outside with a dry or slightly damp and statically dis-
charged cloth.

Issue 2.0 11
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5.1

5.2

jud

System requirements

Hardware
U Central unit: ibaPADU-S-IT-2x16 or ibaPADU-S-CM (version 02.12.004 or later)

U Back plane unit, e. g. ibaPADU-B4S

Software
U ibaPDA version 6.38.0 or later

U ibalLogic-V5 version 5.0.5 or later

Note

The use of ibaLogic-V5 requires the central unit ibaPADU-S-IT-2x16. If the module is
used with the predecessor ibaPADU-S-IT-16, only ibalLogic-V4 can be used.

12
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6 Mounting, Connecting, Dismounting
A CAUTION
Works on the device must NOT be done when it is under voltage! Always disconnect
the central unit from the power supply!

1 Note

Mount one or more modules on the right next to the central unit (slot X2 to X5 can be
freely selected).

6.1 Mounting
1. Disconnect the central unit from the power supply.
2. Remove the cover from the backplane bus, to which the module should be attached.
3. Attach the device to the backplane bus and press it firmly against the backplane.
4. Secure the device with the fixing screws.
Important note
Always screw tight the device and the modules. Otherwise, plugging or unplugging the
connectors for the inputs/outputs can cause damage.

6.2 Connecting
Note
The backplane unit and the device must be connected to a protective conductor.
1. Connect all cables.
2. If all required cables are connected, connect the central unit to the power supply.
3. Switch on the central unit.

6.3 Dismounting

1. Disconnect the central unit from the power supply.
. Remove all cables.

2

3. Remove the both fixing screws on the upper and the lower side of the device.
4. Pull the device straight from the backplane.
5

. Put the cover on the backplane bus.

Issue 2.0 13
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7 Device description
7.1 Views
2 1 Fixing screws
3 2 Operating status indicators L1...L4
L1..L4
L30.L33  L1C.013 4 3 Indicators of counter inputs and digital outputs
134,137 Ll l17 L30... L45
Lag bt 4 Indicators of digital inputs L10...L17
5 Connector for digital outputs X27
5 6 Connector for digital inputs X5
7  Sub-D connector counter inputs X28
X5
@
! 6
- 7
;
1
7.2 Indicating elements
The operating status of the device and the status of the channels are shown by colored
status LEDs.
7.2.1 Operating status L1 ... L4
LED Color Status Description
L1 Green Off Device is not working (switched off)
Flashing / On Device is working
L2 Yellow On Access to the backplane bus
L3 White - -
L4 Red Off Normal status, no faults
Flashing Device failure
14 Issue 2.0
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° Important note

1

When the LED L4 indicates a failure, please contact the iba Support.

7.2.2 Counter inputs / digital outputs L30...L45
4 LEDs belong to each channel. A LED can be green, red, yellow or off.

The LEDs 1, 2 and 3 (from left to right) indicate the status of the A, B and N input, LED 4
indicates the status of the digital output.

A B N Dout
L30 L31 L32 L33

o0 cho @O O O O
L W O N
L30... L33 L10... L13 L34 L35 L36 L37
@ \ e Y «/_7\\ ”f—\\‘\
cht @ © OO
L38... L41 L38 L39 L40 L4
L B L /7'\\ f,-"f'\ /_‘\\ A \
L42...L45 ¢ h 2 [‘ S / \‘-L __ \ ( — ,,) R\ j"j
L42 L43 144 L45
ch3a (H(HCH(O)
S S S~ \k_)/
counter inputs digital outputs
Status  Counter inputs Status*  Digital outputs
O off no signal, logical 0 / O off no signal, logical O
rotary en(?oder mode @ Green |signal ok, logical 1
”_0' deactwatt_ad ) Yellow |Load voltage is missing (per channel
@ Green |signal ok, logical 1 root) or overcurrent (channel root
C Yellow |signal not used switched off)
® R channel failure

*If an output is deactivated with ibaPDA, the corresponding LED remains off.

7.2.3 Digital inputs L10...L17
The green LEDs show if the digital input is active or not.

LED Status Description
L10 ... L17 Off
On

No signal, logical 0

Signal ok, logical 1

@ Issue 2.0 15
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7.3 Connection diagram
The module provides 3 channel groups:
= Digital outputs (top left)
= Counter inputs (on the bottom left)
= Digital inputs (right)
o 1 [Foged
1
T DI 00
DO 00 [O ?‘ %—o
A +
! K +—c0—0O)|
I DI 01
DO 01 [0 ? §—o
' % > DI 02
I
DO 02 [0 ?‘ %—o
A ¥ 5 DI 03
DO 03 o—_/—ﬂ ?‘ %—o
] - .
GND ?Ky% DI 04
—3
¥ oo
uco FS{ % DI 05
EES
uco ?g% + s
uco —9
¥ +i
UCo ?{@% | ooz
L 424V
oV
16 Issue 2.0
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7.4 Counter inputs X28
7.4.1 Pin assignment
Ground
19
GND3 37 e
® 18 MF3
© -N3 36 @
© ® 17 +N83
= -B3 35 e
I ® 16 +B3
S -A3 4 | e
® 15 +A3
Veed 33 @
® 14 Vcc2
GND2 32 @
o~ ® 13 MF2
T N2 31 e
< ® 12 +N2
© -B2 30 [ ]
S ® 11 +B2
-A2 2 @
® 10 +A2
GND1 28 @
- ® 9 MF1
5 -N1 27 e
c ® 8 +N1
= -B1 26 | ®
< ® 7 +B1
© -A1 25 @
® 6 +A1
Vet 24 @
® 5 VeeD
. GNDO 23 @
= ® 4 MFO
Q -NO 2 e
c ® 3 +NO
2 -BO 21 ®
&} ® 2 +B0
-A0 20 @
® 1 +A0
Pin assignment (socket front view)
7.4.2 Channel signals

9 signals per channel are available. Their meaning varies depending on the used rotary
encoder and the mode.

Signal
A+

A-

B+

B-

N+

N-

MF
Vce

GND

Description

Main signal 1

Differential signal to A+

Main signal 2, can also be enable-signal for A
Differential signal to B+

Reset signal for counter

Differential signal to N+

Multifunctional input, can be used as alarm input (e.g.)

Encoder/channel supply, can supply both (configured as output) the con-
nected encoder and (configured as input) the channel

Ground connection for encoder/channel supply

Issue 2.0
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7.4.3

Wiring (Circuit diagram)

The following figures show the wiring of the signals A, B, N and MF. The blue colored
switches show settings which apply across all channels, the yellow colored switches ap-
ply to a single signal A, B, N or MF. That means that parameters of the blue switches

apply to the A/B/N signals and to the MF signal.

A/BI/N

KANAL 5V

Enable5 V.
on output

ABIN- r

A/B/N

Enable 120R
- differential
termination

RS422

]

KANAL

Enable 1k |\
pulidown

Schematic channel wiring A/ B/ N

MF

KANAL KANAL
Enable 5V TTL Threshold
onoutput | 5\/ Voltage
\ 0
iv
Ven vt
02— 12v
03— 2,4V
—— 5V
=
o~
MF
Enable -
270R
Current /A Pullup
limiting to internal COMP
<10mA 5V
(D
+
E‘]
—
GND

Schematic channel wiring MF

180 kHz
A/B/N

CIMEIHNEN) (" signa propory

MF
Enable analog fiter
on TTL input

o !

J 180 kHz

Channel common
Senprorery

1=TTLMode
0=DiffMode

A/B/N

A/B/N
Enable debounce
‘ fiter
Invert
Polarity T

MF

MF Enable debounce
ey filter
Polarity !
i 0, |
O Deb Filt.
1 [
1

18
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Setting Applys to  Description
Signal
Enable 5V channel Enables 5V power supply on Vcc.
on output (A, B, N, MF)
channel Adjusts the threshold for the detection of logical ,0“ and logi-
: (A, B, N, MF) | cal “1* (only when TTL mode is active).
Enable 1k channel Enables the 1 kQ pullup resistor on external voltage Vcc.
Pullup (A, B, N)
on external
voltage
Enable 1k channel Enables the 1 kQ pulldown resistor.
pulldown (A, B, N)
Enable 1k channel Enables the 1 kQ pullup resistor on internal 5 V.
Pullup (A, B, N)
on internal
5V
oy
Enable 120R A/BI/N Enables the 120 Q termination resistor between the positive
differential and negative signal.
termination
Can also be used as pulldown resistor together with 1 kQ
pulldown for TTL mode.
A/B/N/MF |Enables the 180 kHz RC low-pass filter.
(only when TTL mode is active).
1=TTLMode A/B/N Switch between differential and single-ended signal.
0=DiffMode
(nvert A/ B/ N/MF |Inverts signal polarity.
Polarity
A/ B/N/MF | Enables one of the debounce filters, see chapter 7.6.2.
Enable MF Enables the 250 Q pullup resistor to internal 5 V.
270R
Pullup
to internal
5V
o Important note

The figures of the channel wiring only show the physical layout of a channel and what is
technically possible. Depending on the rotary encoder type, fixed values are assigned to
the switch settings.

7.4.4 Theory

This chapter describes the internal calculation methods and the corresponding parame-
ters.

The following table gives an overview of the possible settings and the range of functions.
Individual items are described in the following chapters.

Issue 2.0 19
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1: Pulse coun- 2: Period /fre- 3: Pulse width 4: Up/down

Analysis
regulation € quency / duty cycle counter
Mode D' Q D Q Direct Quadrature

o pos. Al o2 i © ° High °
% neg.A| © ° o ° level ®
g Pos-B| High ~ ® | High ® .
%) neg. B | level ° level ° o

,Divide by 4° o
c
'% .Reset on N* o} o o
c
I ,B as qualifier o) o

7.4.4.1 ,Direct mode*/,Quadrature mode*
There are basically two counting modes:

Q ,Direct mode”

O ,Quadrature mode*

,Direct mode*

In “direct mode”, only the edges of the A signal are counted. The following options are
possible: the rising edge, the falling edge or both edges may be counted. The B signal
may be used as enable signal, see chapter 7.4.4.2.

,Quadrature mode*

In “quadrature mode”, all 4 edges or quadrants of the A and B signal are counted. The
following scheme shows the internal period calculation.

1 D= ,direct mode“; Q="quadrature mode*“
2 0" = optional; ,e"“ = preset; ,—" = not active

20 Issue 2.0 @
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1 period

\

Bl

1 quadrant
A (90 degrees)

— 1
1 2 3 4

\J

Counter

\J

,Quadrature mode*“

7.4.4.2 B as qualifier”
The high level of the B signal may be used as enable signal in ,direct mode*®.

A
B L
A I | I | I |
>
t
Counter RisingEdge A
5 BothEdges A FallingEdge A

BN oW A

\/

,B as qualifier*

Only when B = logical ,1’, the relevant edges will be counted.

7.4.4.3 Pulse counter

The way of counting the edges depends on the counting mode (“direct mode” / “quadra-
ture mode”). It is possible to select the edges to be counted or to use an enable signal
(see “B as qualifier”).

Moreover, the N signal may be used as reset signal (see “Reset on N”).

@ Issue 2.0 21
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7.4.4.4

7.4.4.5

Up/down counter

The Up/down counter uses always the “quadrature mode”, where all 4 edges are
counted, see figure “Quadrature mode”.

The phase offset between A and B signal determines the counting direction. If the high-
level of the A signal is before the B signal (typically 90° phase offset), then the channel
counts up (UpCounter). If the high-level of the B signal is before the A signal, then the
channel counts down (DownCounter).

\J

Counter

Theory: UpDownCounter
»Divide by 4“
Due to the “quadrature mode”, the counter is incremented by 4 (all 4 edges are counted).

For this case, the “divide by 4” function can be activated in order to divide the counter
reading by 4.

Period / frequency calculation

The period and frequency calculation is based on an internal 50 MHz quartz. Its clock
cycles are counted when the first activated edge occurs until the next activated edge
follows. The counter will be reset and restarts counting.

The period time results from the counted 50 MHz clock cycles K multiplied by the quartz
cycle time of 20 ns.

T=k-20ns
The reciprocal of the cycle time is the frequency f .

fol
=

Note

When using the ,quadrature mode*®, the measured frequency increases by a factor of
4, the period decreases by a factor of 4.

22
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The following scheme shows the period/frequency calculation, when only the positive
edge of the A signal is counted.

A
T (1 period)

- -

\J

Counter

\J

Theory: period / frequency

Beginning with firmware version 02.12.004, additional measuring parameters can be
configured: minimum measuring time, required periods and timeout.

T (1 period) Measuring time 2
R - Timeout 2
—>
A I S—
Measuring time 1 t
Timeout 1 >|

\J

Counter

\J

Period / frequency with minimum measuring time and timeout

The minimum measuring time specifies the time period after which the measured fre-
quency value is updated. The frequency measurement starts at the first rising edge and
ends when a rising edge happens after the minimum measuring time has elapsed. Since
several periods may be passed during the measuring time, the frequency is averaged
over the measured periods. In addition, a number of periods can be defined over which
the average is calculated. If the number of required periods has not been reached during
minimum measuring time, then the measuring time is extended until the required number
of periods is reached. This means, both conditions (minimum measuring time and re-
quired periods) have to be met, then the frequency value is updated.

When a timeout is configured, measuring can be interrupted if, for example, a rising edge
cannot be detected during measuring time. The timeout starts with the minimum meas-
uring time, but must be longer than the minimum measuring time. When the measuring

@ Issue 2.0 23
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time exceeds the timeout then the frequency will be set to ,0“. Measuring starts again
with the next rising edge. The timeout is not active, when it is set to ,0“.

With the default settings, measuring is carried out as depicted in the figure above. Default
values are:

= Minimum measuring time = 0 ps
= Required periods = 1

= Timeout = 0 ys.

In “quadrature mode”, the period is measured between the activated edges. When us-
ing the “quadrature mode”, the measured results need to be converted as follows:

T =Tmeas * 4

The measured frequency may be converted into the unit ,revolution per minute“ by using
a virtual module, see chapter 11.4.1.

7.4.4.6 Pulse width / duty cycle
When measuring the pulse width, the 50 MHz clock cycles of the internal quartz oscillator
are counted as for the period time. The pulse width 7 results from the counted 50 MHz
clock cycles multiplied by the quartz cycle time of 20 ns.
The ratio between the pulse width and period time is referred to as duty cycle D .

D=2
T
The following scheme illustrates the used terms.
T (1 period)
A PulseWidth
—b‘ f—
A —I I—
™
Counter
™t
Theory: pulse width / duty cycle
When a timeout is configured, measuring can be interrupted if a measuring pulse cannot
be detected. When the measuring time exceeds the timeout then the period will be set
to the maximum and pulse and duty cycle will be set to ,0“. The timeout is not active,
when it is set to ,,0".
24
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7.4.4.7 ,Reseton N“

When “Reset on N” is activated, then the (up/down) counter is set to zero, as long as the
N signal is on a high level, see the following scheme.

A
N | |
' |
B ML L 1L Lo
| !
A [ | I | I L1 I |
' |
| i >
| t
|
|
|
|
Counter 4 - : .
5 ] ﬁl Quadrature | F
4 —| [ .
] | FallingEdge A F‘ | ’7
3
- RN
' RisingEdge A | ﬁ*y—: _

Theory: counter, up/down counter, Reset on N

7.4.5 Modes / Analysis regulations (in general)

One mode / one analysis regulation can be selected per channel. Depending on the
mode, the digital input signals (A, B, N) are interpreted and processed in different ways.
Hence, different analog input values are available for the system.

Depending on the mode, one or three different values are available, see the following

table:
Mode Calculated Description
input values
Signal name Type
0: Deactivated - - Channel is deactivated
1: Pulse Counter EdgeCounter | DINT Counts pulses in two different ways:

- ,Direct mode*

B signal serves as A-signal-enable, i.e.
only when B = log’1’ then the edge of A is
detected. One or both edges of A can be
counted.

-,Quadrature mode”
All 4 edges can be counted (pos.A,
neg.A, pos.B, neg.B).
In both counting modes the counter can
be reset with N = 1.
(,Reset on N).
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2: Period / frequency

PeriodTime
ABDirection
Frequency

DINT
DINT
REAL

Period and frequency are measured in two
ways:
- ,Direct mode*
B signal serves as A-signal-enable, i.e.
only when B = log’1’ then the edge of A is
detected. One or both edges of A can be
counted.

- ,Quadrature mode*

Alle 4 edges (pos.A, neg.A, pos.B,
neg.B) can be counted. The measured
frequency increases by a factor of 2 or 4
with two or four active edges. The period
decreases by a factor of 2 or 4. The pe-
riod is measured between the activated
edges.

PeriodTime is the period duration in ns.

ABDirection (only in ,quadrature mode*)
ABDirection = 0 = A-pulse before B-pulse
ABDirection = 1 = B-pulse before A-pulse

Frequency is given in Hz.

3: Pulse width / duty
cycle

PeriodTime
PulseWidth

DutyCycle

DINT
DINT

REAL

Refers solely to signal A.

PeriodTime is the period duration in ns.
PulseWidth is the positive pulse width of
A.

DutyCycle is the duty factor between high-
and low-level (DutyCycle[0..1])

4: Up/down counter

UpDown-
Counter

DINT

Counts the edges according to the ,quad-
rature mode”.

Counts all 4 edges of A and B (pos.A,
neg.A, pos.B, neg.B).

When A-pulse is before B-pulse the analy-
sis counts up, when B-pulse is before A-
pulse it counts down.

The counter can be reset with N = 1 (,Re-
set on N¥)

The value can internally be automatically
divided by factor 4 (,Divide by 4°).

5: SSI Slave receiver

Data

DINT

An already connected SSI encoder (Syn-
chronous Serial Interface) can be acquired
when connected in parallel. The absolute
position can be acquired with the DATA in-
put.

6: SSI Master receiver

Data

DINT

An SSI encoder can be directly connected
(P2P). The clock frequency (CLOCK) is
provided by the module. The absolute po-
sition can be acquired with the DATA in-
put.
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7.5 Digital outputs X27

7.5.1 Pin assignment

@ Pin Connection LED
1 |Load voltage L+
2 | Digital output 00 L33
3 | Digital output 01 L37
4 | Digital output 02 L41
5 | Digital output 03 L45
6 |Load voltage GND

(@]

7.5.2 Circuit diagram

The digital outputs are high switches or P switches between the applied load voltage L+
and the 4 digital outputs [0..3] with common root.

.

DO 01 ! L

Typ. 24V DC CV | r‘ -
_ DO 02

7.5.3 Protective function

The output channels provide a self-protection function in order to avoid damages to the
device under fault conditions in the load circuit as far as possible. Each load current of
all 4 channels per channel root is monitored. The protected range begins when the value
is higher than approx. 0.6 A per channel. It may happen, that the channel is already
switched-off at this value, i. e. all output signals of this root are set to logical 0.

In this case, status signals report the error status to the iba applications. The errors can
be reset by the application, but only when the error does not physically exist any longer.
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7.6 Digital inputs X5

You can connect 8 input signals (0...7), each bipolar and electrically isolated. Each chan-
nel is connected by means of a two-wire connection. Due to the reverse polarity protec-
tion, the measuring signal is indicated logically correct, even if the connection is polarity-
reversed.

7.6.1 Pin assignment

X5 Pin  Connection LED
1 Digital input 00 +
. . — L10
| ¥ ao—C 2 Digital input 00 —
M A 00 3 Digital input 01 +
’ L11
o + 4 Digital input 01 —
I —aD—0)
K{ S% | 01 5 Digital input 02 +
T 5 L12
6 Digital input 02 —
K - +
(& o 7 Digital input 03 +
M % - 02 L13
R 8 Digital input 03 —
T 9 Digital input 04 +
S{ % 03 L14
[¢ J 10 Digital input 04 —
— 4 11 Digital input 05 +
v —ao—O L15
K % || 04 12 Digital input 05 —
—
13 Digital input 06 + 6
o H L1
?“ %—@9—0 05 14 Digital input 06 —
15 Digital input 07 +
?{51 ao—) 16 Digital input 07 — L17
%_ﬁ 06
T
S
+24 'V
ov
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7.6.2

Debounce filters

For the digital inputs, there are four debounce filters for each. These can be chosen and
configured for each signal independently. You have got the following filters at your dis-
posal:

a ,Off (without filter)
4 ,Stretch rising edge*
4 ,Stretch falling edge*
U ,Stretch both edges®
4 ,Delay both edges®

For each filter, a debounce time has to be defined in ys. This debounce time can have a
value between [1ys...65535us].

Off

The measured input signal is transferred without filtering.

»Stretch rising edge”

With the first rising edge, the input signal (red) switches to logical 1 and keeps this value
for the defined debounce time. Thereafter, the channel is transparent again and waits for
the next rising edge.

T FiIte!D:Dﬁ’ '
Filted1="Stretch_rising_edge;debounce_time=2000us

1 |
_—_

1611114800 1611414825 1641114850 1641114876 1641114800  1611:11.4625  1611:11 4850 1

SignalName X1 X2 ¥2-X1 Al Y2 ¥2-11
Filter0= off 1.611.4 n.o0ozooa 1.00 1.00 0.oa
Filter1= Stretch_rising_edge;debounce_tirme=2000us 1414 0002000 1.00 1.00 0.00

»Stretch falling edge“

With the first falling edge, the output signal (green) switches to logical 0 and keeps this
value for the defined debounce time. Thereafter, the channel is transparent again and
waits for the next falling edge.

—|: FilterD=off l l
Filter2= Stretch_falling_edge; debounce_time=2000us 1

I
|
16:11:23.4160 16:11:23.4165 16:11:23.4170 16:11:23.4175 16:11:23.4180 1611

q

SignalName X1 X2 X2 -X1 1 Y2 ¥2-71
¥ Filter0=off 23402347 0.002000 n.oa 0.00 0.00
Filter2= Stretch_falling_edge;debounce_time=2000us @3.4[2341 0.002000 n.ao0 0.00 0.00
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»Stretch both edges*

With the first edge, the output signal (ocher) follows the initial signal (blue) and keeps
the logical level for the duration of the defined debounce time. Thereafter, the channel is
transparent again and waits for the next edge — be it rising or falling.

T Filter0=of l l
Filter3= Stretch_both_edges;debounce_time=2000us

I
SEC
15:27105 85 16:27:05.87 16:27:05 88 15:27:05.89 16:27:05.40 15:27:05.91 16:27'05.9
SignalName ¥ X2 X2-X1 ¥1 ¥2 ¥2- 1 Unit
Filterd= off r0sf0s] 00020 1.00 1.00 0.00
¥ | Filter3= Stretch_hoth_edges;debounce time=2000us:05:05) 0.00z0 1.00 1.00 0.00

»Delay both edges”
Beginning with the first edge, the output signal (purple) blocks the input and keeps the
logical value of the edge for the duration of the defined debounce time. Thereafter, the
channel is transparent again, directly assumes the logical level of the input signal and
waits for the next edge — be it rising or falling.

!

T Filter0=aff
Filter4=Delay_both_edges; debounce_time=2000us

: SE0
i
14:27:05.86 15:27:05.87 14:27:05.88 15:27:05.89 14:27:05.80 15:27:05.91 15:27:05.¢
SignalName X1 X2 X2-X1 Y1 Y2 ¥2-71 Unit
Filtern= off oanna n.00zo 1.00 1.00 n.oa
»  Filterd=Delay_both_edges;debounce_time=2000us  [:057:05 0.00z0 0.0o 1.00 1.00
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8

Start-up / Update

8.1

Important note

Installing an update can take some minutes. Please do not switch off the device when an
update is running. This might damage the device.

Auto-Update

After having mounted the module and applied the voltage to the central unit, the central
unit detects the modules and checks the software version.

The central unit has a so called “overall release version®. This version contains the cur-
rent software version of the central unit as well as the software versions of the modules.
You can find the “overall release version® on the website of the central unit on the ,firm-
ware" tab.

When the software version of a module does not match the “overall release version“ of
the central unit, the central unit does an automatic up- or downgrade of the module.
Thereafter, the module is ready to be used.

8.2

Important note

The “overall release version“ contains all modules developed up to the date of release
of this firmware and the corresponding software versions. If a module cannot be de-
tected, yet (i.e. it is more recent than the firmware version of the CPU), this module is
ignored and outlined in red on the web interface.

In this case, a new update file has to be installed for the “overall release version®. If you
want to get the current update file, please contact the iba support.

Overall Release Version

The ,overall release version* provides information about the software version of the en-
tire iba-modular system. You can find it on the website of the central unit or in the
I/O manager of ibaPDA.

Important note

If you require support, specify the ,overall release version®.
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8.3 Update
An update can be installed in two different ways.
U Web interface (only with ibaPADU-S-IT-2x16)
O ibaPDA
No matter which of the both ways you choose to install an update: the progress of the
update is shown by the LEDs L5 ... L8. Beginning with L5, the LEDs are flashing one af-
ter another, at first in orange and then in green and at a slower rate. When the update is
finished, the device will be rebooted.
i Important note
When updating the iba-modular system, a possible autostart of the ibaLogic PMAC is
deactivated and the existing ibalLogic-V5 application deleted. Furthermore, an update
of the ibaLogic-V5 software (ibaLogic Clients) might be necessary.
8.3.1 Update via web interface
i Important note
The web interface is available only with the central unit ibaPADU-S-IT-2x16.
Start the website of the iba-modular system in your browser and select the central unit.
On the “update” tab, click on the <Browse...> button and choose the
<padusit2x16_ v[xx.yy.zzz].iba> update file. By clicking on <Start Update>, you start the
update.
[ __info [ firmware | eventiog | passwords | network | time [ backup JEENVIEL
O aLogic might ot b compatie 1ot nem fmwar el aer updats
and therefore might not run properly.
An update of ibalLogic might be required.
Install software: [ Browse . | | Start Update
Restart device:
8.3.2 Update via ibaPDA
Open the ibaPDA 1/0 manager and choose your iba-modular system in the tree structure.
On the “Diagnostics” tab, click on the <Write firmware> button and choose the ,padu-
sit2x16_v[xx.yy.zzz].iba“ or ,paduscm_v[xx.yy.zzz].iba“ update file.
You start the update by clicking on <OK>
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PADU-S

Wersion information

E: General f\JAnang nr Digital | ¢ Diagnostics

Hardware version: Al Fimware version: v02.10.001
Slot  Type Hardware version Firmware version FPGA version Serial number
%1 |ibaPADU-S-IT-2x16 Al E2 v00,38,9523 29
%2 |ibaM516xAI-10V BQ EQ v02.05.0039 999010
%3 |ibaMsExICP AS EQ v01.05,0009 60
X4 | ibaM34xCO Al EQ v01.02,0025 5
%5 |ibaM53xAI-1A/100A B0 EQ w02.04.0015 1000
Winite fimmware Reset to factory defaults

8.4 Module Information / Diagnostics

8.4.1 Diagnostics in ibaPDA
Important information about the iba-modular system, like hardware version, firmware ver-
sion, FPGA version and serial number is displayed in the “Diagnostics” tab. Open the
ibaPDA I/O manager and choose your iba-modular system in the tree structure (see also
the figure above).

8.4.2 Web interface
On the module website, general information about the module is only displayed. You
cannot change the values.

o

8421

Important note

The web interface is available only with the central unit ibaPADU-S-IT-2x16.

,info‘“ tab

The ,info" tab displays general information and technical specifications of the 1/0 module.

o (N
Serial number 000005
Hardware version A2
Firmware version E5
Process-1O
counter channels 4
design isolated channels for incremental or absolute (SSI) encoders
configuration encoder parameter file (xml) per channel
input signals A+ A-/B+,B-/ N+, N- per channel
input signal level 5(TTL) / 24(HTL) A%
input circuit differential / single ended
resolution 32 bits
sampling rate (counter) 50 MHz
sampling rate (system) max. 40 kHz
digital input channels 8
design isolated channels
nominal input voltage +/-24 VvV DC
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8.4.2.2

,hotes‘ tab

On the “notes” tab, you can enter notes, e.g. for notes on wiring or on recording of
changes.

By clicking on <save notes>, the notes are permanently stored on the device.

This buffer is for your personal notes.
¥You can use it for linkage data, for example:
"Connector Xyz must be connected to jack X5"

It=s contents are stored in permanent storage on the cpu unit.

save notes
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9

9.1

9.1.1

9111

iba Applications

The described modes and analysis regulations are displayed differently in ibaLogic-V5
and ibaPDA. ibaPDA scales the calculated analog value to the target value with the ap-
propriate Sl unit. The signal designations can be found in the related chapters.

Encoder parameter file

A so called encoder parameter file in xml format has to be available on the central unit
so that the encoder and the available modes can be detected and configured.

Creation of an encoder parameter file
There are two ways to create an encoder parameter file:

U An encoder parameter file can be manually created. For this purpose, a template
may be used which is available on the data medium “iba Software & Manuals”
(02_iba_Hardware\ibaMS4xUCO\EncoderParameterFiles-XML\Template\). The de-
scription of the encoder parameter file can be found in chapter 11.3.

U iba recommends using the encoder parameter file editor (short: EPF editor), which
can be started in ibaPDA. The EPF editor is described hereinafter. The EPF editor
is also available as separate software tool, free of charge. Please contact the iba
support.

Encoder parameter file editor

The EPF editor can be started in ibaPDA by selecting the ibaMS4xUCO module in the
I/0 manager and then clicking the option “Create new encoder file...” on the “General”
tab in the encoder type field.

4 Channel 0
None =
Maode
Show encoder inputs Hengstler_R158-02c-Azoo-Fx
Huebner_FG4-FGH4
4 Channel 1 Sory_MD50-2N-4N
Encoder type VendorName_Device-Mame-v1.00
Mode i
Show encoder inputs Create new encoderfile. .. |

The EPF editor starts showing the following window:
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&9 ibaMS4xUCO Encoder Parameter File Editor o |[@]=]

Encoder parameters Help

Vendor name VendorName

Device name Device-Name

Fie version 100

Resuting filename. VendorName _Device-Namev10 [ Net(@ |

Comments

Open | [ Restat

The EPF editor consists of 3 parts:

O Encoder parameters

Here, you can enter the vendor name, a device name (encoder type) and a version num-
ber. The encoder parameter file name is a combination of these entries according to this
syntax:

VendorName_DeviceName_vx.yz.xml

In this area, you may also configure further settings in the following configuration steps.

U Help
Explanations and notes regarding the configuration settings are displayed automatically
in this area. Depending on the cursor position the display changes accordingly.

U Comments
The comments entered here will be saved with the file. Depending on the respective
setting, comments are available by default.

An existing encoder parameter file can be opended with the <Open> button. If you
change the file, it can only be saved with a new version number.

Please, change a file version @

l 3 You should set a different file version in order to be able to save the file,

The encoder parameter file can be saved using the <Save> button. The file is automati-
cally saved in the respective ibaPDA directory. It appears in the drop-down list of the

ecnoder type and is preselected.
Issue 2.0 @



ibaMS4xUCO

Manual

9.1.1.2

4 Channel 0

wrName_Device-Name-v1.00 v |

Mode

Show encoder inputs

4 Channel 1
Encoder type
Mode

Shovww encnder inmits

MNone
Hengstler_RI58-0--Asooc-Fax
Huebner_FG4-FGH4
|ba_Encoder-Farameter-File
Sory_MD50-2MN-4M

VendorMame Device-Name-v1.00
Edit encoderfile...

In addition, an external storage location can be specified, e. g. for later use with ibaLogic.

@ Save As

X3

Organize =

@bv| , v Computer » Root(C:} » dat

Mew folder

v|«;,,|

Segrch dot

)
i - (7]

Date modified

Mame Type

Bl Desktop

& Downloads

i Favorites i
‘ ‘ Mo items match your search.

=l RecentPlaces  —

4 Libraries
3 Documents
J‘- Music
| Pictures
E Videos Ll | 1 3

File name: VendorMame Device-Mame-v1.00 -

Save as type: | Xml files v]

< Hide Folders Save ] [

Cancel ]

Proceeding
1. Enter vendor name, device name and file version in the corresponding text fields and
click <Next>.

Encoder parameters

Wendor name

Device name Device-MName

File: wersion 1.00

Resulting filename VendorMame_Device-Name-v1.0¢

2. Select the encoder type, incremental or absolute, and click <Next>.

@ Incremental

(71 Absolute (SS1)

Encoder type

3. In the following step, you can select further settings, like “counter reset on N”, input
circuit and input signal level.
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jud @

9.1.2

|se expert mode
Cournter reset on N

Input circuit | Differertial - |

Input signal level | TTL &V - |

It is also possible to enable the expert mode. In expert mode, you can configure all
settings. If expert mode is active, it is not possible to undo this. You can only restart
the editor and cancel all settings.

Note

The expert mode is recommended only for experienced users.

4. All further configuration options are described in the help window or explained in the
manual, see chapter 7.4.

With <Open> you can open an existing configuration file, using the <Save> button you
can save a new or modified encoder parameter file, with <Restart> all settings will be
reset and the EPF editor will be restarted.

Upload the encoder parameter file to ibaPADU-S-IT-2x16

The encoder parameter file can be loaded onto the central unit via FTP, e. g. via the
Windows file explorer:

1. Establish an Ethernet conection between central unit and computer.

2. Enter in the command line of the Windows file explorer:
ftp://uco:ucouco@address of ibaPADU-S-IT>
User: uco
Password: ucouco

oty o ftps/fucoiucouco@192.168.1.1

Organize = Mew library

- Favorites Libraries

Bl Desktop Open a library to see your files and a

4 Downloads

-| Recent Places - Documents
) « Likhrane

38
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9.2

9.2.1

3. In the Windows file explorer, the appropriate directory will be opened on the central
unit.

S~

& ) Thelnternet » 19216811

Organize =
- Favorites Name !
Bl Decktop || Hengstler_RIS&- 0-x- A-wooc-R-xxml
4. Downloads || Huebner_FG4-FGH4 xml
“| Recent Places || Sony_MDS0-2M-4M.xml

4. Copy the encoder parameter file to the directory.

Configuration in ibaPDA

Add a module

You can configure the signals with the 1/O manager of ibaPDA. If the ibaPADU-S system
is already installed and you want to add a new module, click on ,Read configuration from
device“. The module will be detected automatically.

Read corfiguration from device H

9.2.2

Note

The automatic detection requires a bidirectional FO connection from the ibaPDA com-
puter to the central unit.

Other documentation

If you want to install the ibaPADU-S system at first, refer to the manual of the central
unit, chapter “Configuration with ibaPDA”.

The ibaMS4xUCO module provides inputs and outputs. The input signals are configured
in the “Hardware” menu of the /0 manager and the output signals in the “Outputs” menu.

Configuration of inputs and rotary encoders

If the module is detected, click on the module in the signal tree and the ,General“ tab
appears.

Select the rotary encoders and configure the digital inputs in the ,Hardware“ menu.
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9.2.2.1 ,Inputs”tab - ,,General“ tab
= iba /O Manager O x
DEEEEDE- =
Inputs | Outputs | Analytics | Groups | G 4 b | e 1 TS [ 0] (2)
B L [ General | "\ Analog | Il Digtal
[l ibaPADU-5-T-2¢16 (0) v Basic _
i ioaMS 160V (1) Module Type ibaP ADU-5-IT-2¢16'ibaMS4xICO
[MfibaMsaUco (2) Locked False
¥d Enabled True
x5 Mame ibaMS4xUCO
i i Click to add module ... Module No. 2
- 215 Timebase 10ms
0B Link 1 Use module name as prefiy| False
- Link 2 Configuration set by ibaP DA
5B Link 3 ~ Channel 0
-l Click to add module .. Encoder type Hengstler_RI158-O-x-A-ox-R-x
-] baNet-E Mode 1: Pulse counter
H * Click to add module .. Show encoder inputs False
OFC UA ~ Channel 1
...y Click to add module Encoder type Huebner_FG4-FGH4
5% Playback Mode 2: Period/Frequency
-.H8 Unmapped Minimum measuring time | D ps
Required pericds 1
Timeout 0ps
Show encoder inputs False
~ Channel 2
Encoder type Sony_MD50-2N-4N
Maode 3: Pulse width/Duty cycle
Timeout Ops
Show encoder inputs False
~ Channel 3
Encoder type Sony_MD50-2N-4N
Mode 4- Up/down counter
Show encoder inputs Falze
Mode
Select the calculation mode for this encoder.
rryrrryprrryrrr[rrr[rrr[rrr[rrT
0 12'3 2és SL 51|2 aalm ?nl,g s&s 1024‘ 40 Aeply Cance
Basic
U Module Type (information only)
Indicates the type of the current module.
1 Locked
A module can be locked to avoid unintentional or unauthorized changing of the module
settings.
4 Enabled
Disabled modules are excluded from signal acquisition.
4 Name
The plain text name should be entered here as the module designation.
U1 Module No.
Internal reference number of the module. This number determines the order of the mod-
ules in the signal tree of ibaPDA client and ibaAnalyzer.
O Timebase
Timebase, specified in the PADU-S module.
U Use name as prefix
Puts the module name in front of the signal names.
U Configuration set by
This item is only visible when ibaPADU-S-IT-2x16 is used as central unit. When an em-
bedded application has been started on ibaPADU-S-IT-2x16 (e. g. ibalLogic), then
40

Issue 2.0 @



ibaMS4xUCO Manual

ibaPDA cannot modify the configuration of the modules and signals. In this case the
configuration is set by the embedded application. The following entries can be displayed:

= ibaPDA
Configuration set by ibaPDA
When ibaPDA is displayed, an embedded application has not been started and
the configuration can be set by ibaPDA.

= Embedded application

Configuration set by Embedded application

Import signal names False
When embedded application is displayed, the configuration of the modules and
signals is set by the embedded application on the device. In this case it is possi-
ble to import user-defined signal names, which are configured in the embedded
application, provided that the embedded application supports this function (Import
signal names: True).
The modules and signals configured by the embedded application cannot be con-
figured in ibaPDA, they are displayed in gray in the respective fields.
The configuration is read by ibaPDA and used for the acquisition. Modules and
signals which are not displayed in gray can be used in ibaPDA.

Channel [0...3]

U Encoder type
Here, you can select an encoder type from the list of predefined rotary encoders, you
can edit the selected one, load or create a new one.

4 Channel 0
Iba_Encoder-Parameter-File] »
Mode Mone
Show encoder inputs Hengstler_RI58-0-2c-Asco-Rax

Huebner FG4-FGH4

4 Channel 1 ba B - =
Encoder type Sory_MD50-2N-4N
Mode Edit encoderfile...
Show encoder inputs Load encoderfile...

4 Channd 2 Create new encoderfile...

d Mode

Here, you can select the mode and analysis regulation depending on the selected rotary
encoder. You find a description of the rotary encoders and the modes in the appendix.

4 Channel 0
Encoder type Huebner FG4-FGH4
LS 0: Deactivated =
Show encoder inputs

4 Channel 1 1: Pulze counter
Encoder type 2: Period/Frequency
Maode 3: Pulse width/Duty cycle
Show encoder inputs 4: Up/down counter

= In mode 2 (period/frequency), additional parameters are available: “minimum

measuring time”, “required periods” and “timeout”. For a parameter description
refer to chapter 7.4.4.5.
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4 Channel 0
Encoder type

Hengstler RIS8-0-x-A-ooc-R
IS 2: Period/Frequency [ |

Minimum measuring time | 0 ps

Reguired pericds 1
Timeout 0ps
Show encoder inputs False

With the default settings, as shown in the figure above, the frequency will be
measured at each period and timeout is not active.

= In mode 3 (pulse width/duty cycle), the parameter “timeout” is available. For a
parameter description refer to chapter 7.4.4.6.

4 Channel 1
Encoder type

Timeout
Show encoder inputs False

Hengstler RI58-0-x-A-ooc-R

3: Pulse width/Duty cycl| « |
Ops

The timeout is not active in the default setting (= 0 ps).

U Show encoder inputs
True: the raw encoder digital inputs (A/ B / N/ MF) are displayed additionally in the

“Digital” tab.

False: the raw encoder digital inputs (A/B / N/ MF) are hidden.

»inputs® tab — ,,Analog“ tab

In the ,Analog“ tab, you can select all analog signals provided by the module.

Note

Number and type of the analog signals depend on the selected encoder mode, see

,General“ tab.

ibaPDA scales the calculated analog value to the target value with the appropriate Sl
unit, see the following table.

Mode Type® ibaPDA
Signal names S| Description
1: A/B Pulse |DINT EdgeCounter - | Number of the edges to be counted
counter
2: Period / DINT PeriodTime ms | Period in milliseconds
Frequency DINT | ABDirection - | .,A before B“ or ,B before A*
REAL | Frequency Hz | Frequency in Hz
3: Pulse DINT PeriodTime ms | Period in milliseconds
width/Duty |pINT | PulseWidth ms | Pulse width in milliseconds
cycle REAL | DutyCycle - | Pulse duty factor [0..1]
4: Up/down DINT UpDown-Coun- - | Number of edges to be counted (up/down)
counter ter
3 Signal type
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iba anager
- iba I/O Manag 0 X
DEEEGDE- By
Inputs | Outputs | Anahytics | Groups |G 4 P ibaMS4xUCO (2)
El'-- ibaFOB-dio-D
9""?[ U_nk 0 El General | " Analeg i1l Digital
E|{__Lg PADU-S ) Mame Unit Gain Offset Active
H ibaPADU-5-T-2¢16 (0)
..... ] ibams16<AIDV (1) (= X28: Channel 0
----- El ibaMS4xUCO (2) 10 Channel 0: EdgeCounter 1 1}
; y‘; [=l X28: Channel 1
..... !
L i Click to add modle ... 20 Channel 1: PeriodTime ms 2E-05 i}
-0 2,15 21 |Channel 1: ABDirection 1 0
G-B Link 1 22 Channel 1: Frequency Hz 1 0
g Lk 2 [ X28: Channel 2
B Lk 3 FLhanne
-l Click to add module . 30 Channel 2: PeriodTime ms 2E-05 i}
=gl “INET'E 31 Channel 2: PulseWidth ms 2E-05 0
- Click to add module ..
H 32 E
“ OFC LA Channel 2: DutyCyde 1 1]
-glig Click to add module .. 51 %28: Channel 3
35 Playback 40 Channel 3: UpDownCounter 1 ]
----- Unmapped
illlllllll|‘||||||||||||||||||||
0 128 2% 34 512 40 768 g% 1024 20 Aoply o

The following settings apply to the ,Analog* tab:

U Name
The signal names are predefined. You can enter two additional comments (click on the
#icon in the Name field).

U Unit
The units are predefined according to the signal type.

Q0 Gain / Offset

Gradient (Gain) and y axis intercept (Offset) of a linear equation. You can convert a
standardized value transferred without a unit into a physical value.

You can choose by Gain/Offset a conversion of the value. The value is then recorded
with the physical unit.

For making the calculation of Gain/Offset easier, an auxiliary dialog appears when click-

ing on the co-ordinate cross E in the ,Gain“ or ,Offset” field. In this dialog, you only enter
two points in the line equation. Gain and offset are then calculated automatically.

U Active

Enabling/disabling the signal.

U Further columns can be shown or hidden by using the context menu (right mouse
click in the table header).
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9.2.2.3 ,Inputs“ tab — ,,Digital“ tab
The following settings apply to the ,Digital” tab:
F iba I/O Manager a X
DEEEEDE- B
Inputs | Outputs | Analytics | Groups |G < # ibaMS4xUCO (2)
El--- ibaFOB-dio-D
9""?; Li.nkD @ General "’\/Analog I Digital
BI} PE;?[?IJLI‘;gﬁDU-S-IT-ZHEI'D) Mame Debounce filter Debounce time (us)  Active
e ibaMS1EKARIOV (1) BIEEET= s :
:g 1 off 100
i i Click to add module . 2 2] &
-0 2,15 3 Off 100
E":z Ent; 4 off 100
E:l‘ﬂ o3 5 off 100
-y Click to add module ... 8 off 100
= ib:aNe1_-E 7 off 100
FJ mgcctlc: to add module .. [=1 X27: Qutput channel active
(...l Click to add module .. 15 Qutput channel 0 active O
3% Playback 25 Output channel 1 active O
-85 Unmapped 35 Output channel 2 active [F]
45 Output channel 3 active ]
[=] X27: Qutput channel error
8 Qutput channel 00..03 error [F]
TrTTrrrfrrryrrrp rrryrrryrrrprorT
Di 12'3 2&1>s 3P|,4 51'2 s.lm ?flss sés 1024' 40 Apply Cancel
0 Name
You can enter signal names and two additional comments (click on the |#" icon in the
Name field).
U Debounce filter
In the dropdown menu, you can choose the operating mode for the debounce filter. You
have got the following settings at your disposal: Off, stretch rising edge, stretch falling
edge, stretch both edges, delay both edges.
Debounce filker C
for “1
Skrekch rising edge
Skretch Falling edge
Stretch both edges
Delay both edges
? See chapter 7.6.2 ,Debounce filters®.
O Debounce time (ps)
Here, you can define the debounce time in ps
U Active
Enabling/disabling the signal.
44
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9.2.3 Configurations of outputs

The digital outputs are configured in the “Outputs” menu. Output signals can be triggered
by means of virtual signals. Virtual signals can be defined with the expression builder in
ibaPDA.

Other documentation
For a detailed description of the expression editor, see ibaPDA manual, chapter “Expres-

sion builder”.

9.2.3.1 ,Outputs*“tab —,,General“ tab

3 iba I/0 Manager ] X
DOEEEIE-
inputs [ Outputs | Anelytics | Groups | ¢ 1 b (TSP VLY 00 [d0) )
-8 ibaFOB-dio-D
=51 Output Link 0 [ General | I Digtal | [ Reset channel emors | [ Reset counter values
=y PADU-S _
ibaPADU-5-IT-2¢16 {0} o mzo
[l ibaMs18xAI10V (1) Module Type ibaPADU-5-T-216\baMSdx UCO
EI Locked False
K Enabled Tue
Name ibaMS4xUCO
B Click to add module ... Medule He. 2
-2 2.15 Calculation timebase 10 ms
- = Output Link 1 Minimum output timebase 50 ms
- = Output Link 2 UUse module name as pre False
G- = Output Link 3 Configuration set by ibaPDA
g Click to add module .. ~ Channel 0
= ibaNet-E Encoder type Hengstler_RI58-0-x-A-oox-Rx
i gy Click to add module ... Mode 1: Pulse counter
(-4 OPC UA Show encoder inputs False
i gl Click to add module ... v Channel 1
Unmapped Encoder type Huebner_FG4-FGH4
Maode 2: Period/Frequency
Minimum measuring time 0 ps
Required pericds 1
Timeout Ops
Show encoder inputs False
~ Channel 2
Encoder type Sony_MD50-2N4N
Maode 3: Pulse width/Duty cycle
Timeout Ops
Show encoder inputs False
~ Channel 3
Encoder type Sony_MD50-2N4N
Maode 4: Up/down counter
Show encoder inputs False
Mode
Select the calculation mode for this encoder.
rTrrryrrryrrryrrr [ rTTr ] T T TrTT
oi 12'5 2&1:5 3!;4 51'2 5“10 ?llss sés 1024' 10 ey Cancel

All settings made in the General tab of the Outputs tab are also shown here, see also
chapter 9.2.2.1.
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9.2.3.2 Outputs Menu - ,,Digital“ tab
The following settings apply to the ,Digital” tab:
- iba /O Manager a X
NDEFEREE G- )
Inpl.rtsl Outputs |Anah'tics Groups |G 4 » |baMS4xUCO (2)
[=-Hg baFOB-4io-D
E|E| Output Link 0 @ General | [ Digital | ]I Reset channel emors | [ Reset counter values
=y PADU-S Name Expression Active
[ ibaPADU-5-T-2x16 (D) B
-l ibaMS18A-10V (1) SIS EEE =
¥ fatisixuco ) 0 ga O =
1 fx 2 0O
R i Click to add module ... 2 fx 7 0
-2 2.15 3 fx 20
- = Qutput Link 1
- & Qutput Link 2
- & Qutput Link 3
..... i Click to add module ... LI L LU L LU DL L L L
-] ibalet-E Di 12'3 2&1:5 3P|,4 51|2 s.‘m ?Ls | 1024' 40 Aeply Canes!
0 Name
You can enter a name for the signal and two additional comments (click on the #" icon
in the Name field).
U Expression
By means of the expression editor signals can be assigned to the outputs or signals
can be linked mathematically or logically.
O Active
Enabling/disabling the signal.
9.2.3.3 Outputs menu - ,,Reset channel errors” tab
There are two ways to reset hardware errors of the digital output root:
= Reset manually with the <Reset> button
= Reset automatically with an output signal
The following settings apply to the ,Reset channel errors” tab:
& iba I/O Manager [m] x
DBEEREE- =
Inputs | Outputs |.ﬂna|y‘tics LTSRN ibaMS4AxUCO (2)
=88 ibaFOB-io-D
E‘"rEll Output Link 0 E General ﬂI Digital JU Reset channel ermors ﬂI Resst counter values
=-y PADUS
[ ibaPADU-S-T-2416 {0) Mame Expression ffs';ga' Active
i) ibaMs16xAI10V (1)
[ 3 = %27: Reset errors on digital outputs
0 Output channel 00..03 reset error fx ? Reset Il
il Click to add module
= 715
- & Output Link 1
- & Output Link 2
- & Output Link 3
Click to add module TTITTT]TTTT]TTT TTTTTTTTTTTTTIT
B ﬁNa-Et Di és 2!;5 3éa 51|2 thD ?tlsa ! 1024‘ 40 Aoply Cmcd
U Name
You can enter a name for the signal and two additional comments (click on the #" icon
in the Name field).
U Expression
By means of the expression editor you can configure an output signal to reset a
hardware error.
O Active
Enabling/disabling the signal.
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9.3

Configuration in ibalLogic-V5

Other documentation

Combined with ibaLogic-V5, an ibaPADU-S-IT-2x16 device can be used to realize indi-
vidual signal pre-processing or stand-alone applications. You find the basic way of pro-
ceeding description in the separate ibaPADU-S-IT-2x16 manual. This manual describes
only the signals belonging to this module.

The signals can be configured in the I/O Configurator of ibaLogic. Open the 1/0O Config-
urator in the “Tools — I/0O Configurator menu. When you click on the <Update hardware>
button, then ibalogic detects the module.

9.3.1 Rotary encoder configuration
The rotary encoder type (pre-configured digital encoder) and the corresponding analysis
regulation (mode) can be chosen for each channel, see also chapter 7.4.5.
[ ]

Note

The ibaMS4xUCO input signals are changing depending on the mode. If the rotary en-
coder or mode settings have been changed, the settings are only applied after a click on

<OK> or >Apply>. Then the new input signals are available. The signals have to be reas-
signed.

{%# 1/0 Configurator

EI--- S-T2:16-000011 Hardware Configuration |A55ign Signals
B X1 _baPADU_S_IT_2¢16

& ) General Settings
=
f!lnputs Intemupt Source: [5-|T211E#DDD|111

4 Outputs Timebase: 1 2| ms [] Enable Watchdog 200 | ms
B Fbefdptics 10
[-HB Playback [T Force Driver Restart

-85 TCPIP_OUT_PDA
- BE GLOBALVAR

Module Settings
X2_ibaMS&xUCO

Enabled [ Buffersd Access Convert values to REAL

Signal Settings

Uco-4

Channe! 0 | Channel 1 | Channel 2 | Channel 3|

Predefined Digital Encoder | Sony_MDS50-2N-4N -

T —
[7] Enable Resst Counter 0: Deactivated

1: Pulse Counter
Enable Digital Out 2. Period / Frequency
[ Enable Digt 3: Pulse Wicth / Duty Cycle
4: Up/Daown Counter
5. 551 Slave Receiver
E: 551 Master Receiver
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9.3.2

jumd @

Configuring signals

ibaMS4xUCO provides the following signal groups:

1. Digital outputs X27
2. Counter inputs X28
3. Digital inputs X5

The X27 digital outputs and the X5 digital inputs are permanently available and can be

freely configured.

Note

The number, type and name of the ibaMS4xUCO counter input signals depend on the

selected mode, see chapter 9.3.1.

The output signals of the digital inputs and digital outputs are always available. Depend-
ing on the adjusted mode, additional output signals of the counter channels are available
(MinPeriods_Ch[00...03], MinTime_Ch[00...03], Timeout_Ch[00...03]).

{"#i /0 Configurator

=8 5-1T216-000011
- X1 baPADU_S_IT 216

SR 02 ibal5&UCO
E-2f Inputs

-4 Outputs

----- "\ X2_DebType_Ch00
----- "\ ¥2_DebType_Ch01
----- "\ ¥2_DebType_Ch02
----- "\ ¥2_DebType_Ch03
----- s ¥2_DebType_Ch04
----- ., ¥2_DebType ChO5
----- 4 ¥2 DebType ChO&
----- ., ¥2 DebType ChO7
----- “\; ¥2_DebTime_Ch00
----- ., ¥2_DebTime_Ch01
----- "\ ¥2_DebTime_Ch02
----- "\ ¥2_DebTime_Ch03
----- "\ ¥2_DebTime_Chi4
----- s ¥2_DebTime_ChO5
----- 4 ¥2_DebTime_ChO&
----- ., ¥2 DebTime ChO7
----- “\+ ¥2_MinPeriods_Ch01
----- M ¥2_MinTime_Ch01

- FiberOptics_I0

Hardware Corfiguration | Assign Signals |

General Settings
Intemupt Source: | SHT2¢16-000011

Timebase: 1 = ms

[7] Force Driver Restart

Module Settings
X2 _ibaMS4xUCO

Enabled [ Buffered Acc

Signal Settings

uco-4

Channel 0 | Channel 1 | Channel 2 | Channel 3

Predefined Digtal Encoder | Sony_MD50-2N-4N
Mode l1: Pulse Courter

Enable Reset Counter
Enable Digital Out
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The “digital raw signals” of all channels are always present regardless of the mode.

Whereas the name and the type of the analog input signals (UCO_AI_Ch0[00...03]_[sig-
nal_name_depending_on_mode]) vary depending on the mode.

r

{# 1/0 Configurator

=88 S-T216-000011
BB X1 _jbaPADU_S_IT 216

Rl X2 ibalS54<UCO
=-2p Inputs

-y K2 StatusOut

™ ¥2_ Statusin

----- ™, ¥2_UCO_Al_Ch00_EdgeCounter

----- ™, ¥2_UCO_AI_Ch01_PeriodTime_20ns
----- M, ¥2_UUCO_AI_Ch01_ABDirsction

----- v, ¥2_UCO_Al_ChD1_Frequency

----- ™, ¥2_UUCO_AI_Ch02_PeriodTime_20ns
----- ™, ¥2_UCO_AI_Ch02_PulseWidth_20ns

----- I #¥2_UCO_DI_ChO0_A
----- I #¥2_UCO_DI_ChOD_E
----- I #2_UCO_DI_ChOD_N
----- NI #2_UCO_DI_ChOD_MF
----- I #2_UCO_DI_ChO1_A
----- I ¥2_UCo_DI_ChO1_B
----- I #2_UCO_DI_ChO1_N
----- NI ¥2_UCO_DI_ChD1_MF
----- NI #2_UCO_DI_ChOZ_A
----- NI ¥2_UCO_DI_ChD2_E
----- NI #2_UCO_DI_ChOZ_N
----- NI ¥2_UCO_DI_ChD2_MF
----- I ®2_UCO_DI_Ch03_A
----- I ¥2_UCO_DI_ChD3_E
----- NI #2_UCO_DI_ChO3_N
----- Il ¥2 UCO DI ChD3 MF
----- NI #2_DI_24v_Cho0

----- NI *2_DI_24v_Chi1

----- NI #2_DI_24v_Cho2

----- NI #2_DI_24v_Ch03

----- NI #2_DI_24v_Chi4

----- I #2_DI_24v_Cho5

----- NI ¥2_DI_24v_Chi&

----- NI #2_D1_24v_Cho7

----- NI ¥2_DO_On_Cho0

----- NI #2_DO_On_Chin

----- NI ¥2_DO_On_choz

----- I #2_DO_On_Ch03

-8 Outputs

m

Hardware Corfiguration | Assign Signals |

General Settings
Intermupt Source: [5-|T2('|G-DDDD11

Timebase: 1 | ms [7] Ena

[ Force Driver Restart

Module Settings
X2 _ibaMS&xlICO

Enabled [] Buffered Acce

Signal Settings
Channel 0 |Char1nel 1 I Channel 2 I Channel 3
Predsfined Digital Encoder | Sony_MDS0-2N-4N
Mode ['I: Pulse Counter
Enable Reset Counter
Enable Digital Out

If “Buffered Access” is enabled, you can see additional input and output signals.

et Note

You need to apply the “Buffered Access” by clicking on the <Apply> button. Only then,

you will see additional signals in the signal tree that can be configured as output or input

resources.
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Signal
Inputs

Description

UCO_AI_Ch[00..03]_[mode]

Analog input signals (depending on mode), see chap-
ter 7.4.5 and the following example. These signals result
from the analysis of the digital input signals (,raw sig-
nals®).

UCO_DI_Ch[00..03]_A
UCO_DI_Ch[00..03]_B
UCO_DI_Ch[00..03]_N
UCO_DI_Ch[00..03]_MF

Digital input signals (,raw signals). This data is used for
analysis.

DI_24V_Ch[00..07]

Digital input signals

Statuslin Status information about the plugged input module (for
output module without function):
0 = Module not initialized
1 = Module running
>1 = Mistake (e.g. module cannot be initialized)
StatusOut Status information about the plugged module (for input
module without function):
0 = Module not initialized
1 = Module running
>1 = Mistake (e.g. module cannot be initialized)
Outputs

DO_Ch|[00..03]

Digital output signals

DebType_Ch[00..07]

Debounce filter for digital input signals

DebTime_Ch[00..07]

Debounce time for the single digital input signal

MinPeriods_Ch[00..03]

Minimum number of periods to be measured for the cor-
responding digital input signal (only in mode 2)

MinTime_Ch[00..03]

Minimum measuring time to be measured for the corre-
sponding digital input signal (only in mode 2)

Timeout_Ch[00..03]

Timeout for the corresponding digital input signal (only in
mode 2 and 3)

Additional input signals for buffered access

UCO_AIl_Ch[00..03]_[Modus]_buf

Input buffer for analog input signals (depending on mode)

UCO_DI_Ch[00..03]_A_buf
UCO_DI_Ch[00..03]_B_buf
UCO_DI_Ch[00..03]_N_buf
UCO_DI_Ch[00..03]_MF_buf

Input buffer for digital input signals
(,raw signals) for analysis

DI_24V_Ch[00..07]_buf

Input buffer for digital input signals

BufferFillCount

Counter, when buffer is filled

BufferOverrun

Counter for buffer-overrun

Additional output signals for buffer

ed access

BufferSize

Buffersize

SubSampling

Subsampling of the signals

50
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10 Technical Data
10.1 Main data
Short description
Name ibaMS4xUCO
Description Counter module with 4 channels and digital inputs and out-

Order number
Power supply
Power supply

Power consumption max.

puts
10.124310

24 'V DC, internal via back plane
10W

Interfaces, operating and indicating elements

Indicators (LEDS)

Electrical isolation

Counter inputs - digital outputs
Counter inputs - digital inputs
Digital outputs - digital inputs

4 LEDs for device status
16 LEDs for status of counters/digital outputs
8 LEDs for status of digital inputs

AC 1.5 kV
AC 2.5 kV
AC 2.5 kV

Operating and environmental conditions

Temperature ranges

Operation

32 °F ... 122 °F (0 °C ... 50 °C)

Storage/transport -13 °F ... 158 °F (-25 °C ... 70 °C)

Mounting
Cooling
Humidity class
Protection class

Certification/Standards

Dimensions (width x height x depth)

Weight / incl. box and documentation

Vertical, plugged into backplane bus
Passive

F, no condensation

IP20

EMC: IEC 61326-1

FCC part 15 class A

1.69inx 8.43in x 5.83 in
(43 mm x 214 mm x 148 mm)

1.54 Ibs (0.7 kg) / 2.42 Ibs (1.1 kg)
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Supplier's Declaration of Conformity
47 CFR § 2.1077 Compliance Information

Unique Identifier: 10.124310

Responsible Party - U.S. Contact Information

iba America, LLC

370 Winkler Drive, Suite C
Alpharetta, Georgia
30004

(770) 886-2318-102
www.iba-america.com

FCC Compliance Statement

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions:
(1) This device may not cause harmful interference, and (2) this device must accept any interference
received, including interference that may cause undesired operation.

ibaMS4x-UCO

10.2

Number

Counter inputs

Design
In addition
Configuration

Incremental encoder connection

Functions

DIF

SE

Frequency range
Absolute encoder connection

Functions

SSI interface

SSI master receiver

SSI slave receiver

Max. clock frequency Ts

Data rate

4

Galvanically isolated, differential (DIF) or single ended (SE)
for incremental encoder or absolute encoder (SSI)

Pullup, pulldown and termination resistors
RS422 termination with 120 Q
Encoder supply 5V DC / 100 mA

Encoder parameter file (xml) per channel

Pulse and up/down counter; measurement of period time,
frequency, pulse width and duty cycle

RS422, 2-wire technology, TTL, HTL (only with external se-
ries resistors)

Signals A+, A-/ B+, B-/ N+, N

Quadrature encoder for 4-fold evaluation (in addition)

2-wire technology, TTL, HTL
Signals A/B/N
R/C low-pass filter, 15t order, 180 kHz, in addition

0 Hz ... 500 kHz (SE) or 0 Hz ... 2 MHz (DIF)

SSI| master receiver for direct connection of an encoder
SSI slave receiver for sniffing an existing encoder

Binary code, Gray code

RS422, 2-wire technology, TTL
Signals: clock output (clock+ / clock-), data input (data+ /
data-)

RS422, 2-wire technology, TTL
Signals: clock input (clock+ / clock-), data input (data+ /
data-)

390 kHz
Tt/ 36

52
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Multi-function input

Resolution

Input signal

Sampling rate counter inputs
Sampling rate system#

Electrical isolation

Functions

Design

TTL
HTL

Channel-24Volt ground
Channel-channel/housing

Connector type

10.3

Number

Digital inputs

Design

Input signal
Max. input voltage

Signal level

Hysteresis

Input current
Debounce filter
Sampling rate
Frequency range
Delay

Electrical isolation

log. 0
log. 1

Channel — channel
Channel — housing/power supply

Connector type

4 valid for the entire system

Input for additional alarm and status signals

single ended, 2-wire technology, TTL, HTL
Signal MF

Current limitation 10 mA

Auxiliary voltage 5 V DC, in addition

R/C low-pass filter, 1t order 180 kHz, in addition

32 Bit

5V

24V

50 MHz

Up to 40 kHz, freely adjustable

AC 1.5 kV
AC 1.0 kV

1x37-pin Sub-D connector;
soldered terminal (0.8 mm? to 1.2 mm?), can be connected
by screws, included in delivery

8

Galvanically isolated, single ended, protected against re-
verse polarity

24V DC

60 V permanent

>-6V;<+6V
<-10V;>+10V

none
1 mA, constant

Optional: 4 different operating modes
Up to 40 kHz, freely adjustable

0 Hz to 20 kHz

Typ. 10 ps

AC 2.5 kV
AC 2.5 kV

1 x 16-pin multi-pin connector;
clamp-type terminal (0.8 mm?2 to 2.5 mm?2), screw connec-
tion, included in delivery
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10.4 Digital outputs
Number
Design

Load voltage

Load voltage range

Switching voltage per channel
Switching current per channel
Switching current range per channel
Inductive load

Switching frequency

Switching delay

Switch-on delay (90% to 10%)
Switch-off delay (10% to 90%)

Electrical isolation

4
1 root with 4 outputs, P switch

24 V DC, external per root, protected against reverse polar-
ity

+10 V to +30 V

= load voltage

250 mA

10 mA to 500 mA

Up to 200 mJ

Up to 40 kHz>, freely adjustable

<10 us
< 10 ps at 24 V DC switching voltage with 100 Q load

Root-root AC 1.5 kV
Root-housing/power supply AC 1.5 kV

Connector type

Protective functions
Safe state

Current limitation

1x6-pin multi-pin connector;
clamp-type terminal (0.8 mm? to 2.5 mm?), screw connec-
tion, included in delivery

Channel root switched off
From approx. 0.6 A per channel

The root switches to ,safe state“, when connection is incor-
rect (resettable via software)

5 deviating switching frequency with ibaLogic (up to 1 kHz) and ibaPDA (up to 20 Hz)

54
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10.5

Dimension sheet
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Module dimensions with connectors (dimensions in mm)
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11

111

i

11.11

Appendix

Supported rotary encoders
Note

The ibaMS4xUCO module supports various rotary encoders. Three of the rotary switches
which are already implemented are described in the following by way of example.

The ibaMS4xUCO internal channel wirings refer to wirings (circuit diagrams) illustrated in
chapter 7.4.3. Depending on the rotary encoder type, some switch settings are prede-
fined. Signal paths, which are not active, are not illustrated / described. The circuit dia-
gram in chapter 7.4.3 gives an overview. This chapter describes only active signal paths.

Further supported encoder types are constantly updated on the data medium ,iba Soft-
ware & Manuals*.

If you need further rotary encoders please contact the iba support.

Manufacturer  Rotary encoder

Sony MD50-2N
MD50-4N

Hubner FG4
FGH4

Hengstler R158-0O-xAX-XXRX

Sony MD50-2N/-4N

11.1.1.1 Pin assignment

ALMCOM_A o : GND
ALM+ L) MF

®

o

B- ® B
B+ @ B+
A- o A
A+ L) A+
Vbigout ® Voigout
INAL+ 2,2kQ ® Douwo
ALMCOM_A ® GNDpigou
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11.1.1.2 Circuit diagram

The rotary encoder provides several alarm functions which are sent as alarm output sig-
nal ,ALM+“ or ,ALM_H+“ of the connector ,PULSE OUT". The MD50 internal opto-isola-
tor PC817 (or similar) is connected to the signals MF and GNDcn of ibaMS4xUCO. The
MD50 alarm output is typically open when an alarm is active.

The Sony MD50 rotary encoder is to be connected to ibaMS4xUCO as indicated below.

Sony MD50-2N/-4N

INAL+

Voigour  =[10V; 30V]

|

ibaMS4xUCO

ALMCOM_A

2,2kQ

500 mW

B+

INAL+

ALMCOM_A |

nused
A+
+
]
RS485 ——
S
A-
B+
+
[e]
RS485 ——
B =
nused N+
s N-

MF

GND

Connection Sony MD50-2N/-4N to ibaMS4xUCO

A CAUTION

There is a ground loop between internal Sony MD50 ,ALCOM_A" ground and external

»,GND-Dout" ground.
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11.1.1.3 Modes / Analysis regulations
The following modes and analysis regulations are realized for the Sony MD50 rotary

encoder:
Mode Calculated Description
input values
Signal name Type
0: Deactivated - - Channel is deactivated
1: A/B Pulse counter EdgeCounter | DINT [ Counts pulses according to the ,quadrature
mode*
All 4 edges are counted (pos.A, neg.A,
pos.B, neg.B)
,Reset on N is not active
2: Period / frequency of | PeriodTime DINT |Period and frequency are measured accord-
A/ B/AB pulses ABDirection | DINT |ing to ,quadrature mode®
Frequency REAL All 4 edges .(pos.A, neg.A, pos.B, neg.B) gre
processed, i. e. the measured frequency is
four times as high as the real frequency,
the period time decreases accordingly by
factor 4.
PeriodTime is the period duration in ns.
ABDirection
ABDirection = 0 = A-pulse before B-pulse
ABDirection = 1 = B-pulse before A-pulse
Frequency is given in Hz.
3: Pulse width / duty cy- Refers solely to signal A.
cle of A PeriodTime |DINT |PeriodTime is the period duration in ns.
PulseWidth DINT | PulseWidth is the positive pulse width of A.
DutyCycle REAL | DutyCycle is the duty factor between high-
und low-level (DutyCycle[0..1])
4: Up/down Counter of | Counter DINT | Counts edges according to the ,quadrature
A/ B pulses mode*
Counts all 4 edges of A and B (pos.A,
neg.A, pos.B, neg.B).
When A-pulse is before B-pulse the analysis
counts up, when B-pulse is before A-pulse it
counts down.
.Reset on N*is not active
,Divide by 4“ is not active
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The following table shows the adjusted parameters.

Analysis 1: Pulse 2: Period /fre- 3: Pulse width 4: Up/down
regulation ~ Counter quency / duty cycle counter
Mode Q Direct Quadrature
o pos. A o6 ° High °
% neg. A ° level °
< pos. B ° o
2
n neg. B ° ° °
< ,Divide by 4* —
*é ,Reset on N* — —
T ,B as qualifier”
6,0 = optional; ,e“ = preset; ,—~“ = not active
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11.1.2 Hubner FG4/FGH4

11.1.2.1 Pin assignment

unused ® VCC
unused P GND
unused ® ME
N 4700 e N
N 4700 ® N+
B- 470Q e &
B+ 4700 ® B+
A 4700 e A
A 470Q o A+

11.1.2.2 Circuit diagram
The Hibner FG4 rotary encoder is to be connected to ibhaMS4xUCO as indicated below.

Hibner FG4 ibaMS4xUCO

nused I VCC

500 mw

|
|
|
|
470 Q A +
|
|
i RS485 ———
|

|
|
|
|
|
|
|
|
|
|
|
n
o L4700 |
|
|
|

nG 470 Q A
500 mw

470 Q B+

500 mw

P
) +
wn
o
&

470 Q

500 mwW

N 2700 | N+
470 Q 4

500 mw

RS485 ——

z

| |
| |
| |
| 755 ] 1 N-
% [ 4700 | % -
| |
| |
| |
| |
|
|
|
|
|
|
|
|
|

500 mwW

Connection Hiibner FG4/FGHA4 to ibaMS4xUCO
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11.1.2.3 Modes / Analysis regulations
The following modes and analysis regulations are realized for the Hibner FG4 rotary

encoder:

Mode

0: Deactivated

Calculated
input values

Sighal name Type

Description

Channel is deactivated

1: A/B Pulse counter

EdgeCounter ' DINT

Counts edges according to the ,quadrature
mode*

All 4 edges are counted (pos.A, neg.A,
pos.B, neg.B)

~,Reset on N“ is not active

2: Period/frequency on
A/ B/ AB pulses

PeriodTime DINT
ABDirection DINT
Frequency REAL

Period and frequency are measured accord-
ing to ,quadrature mode*

All 4 edges (pos.A, neg.A, pos.B, neg.B) are
processed, i. e. the measured frequency is
four times as high as the real frequency,

the period time decreases accordingly by
factor 4.

PeriodTime is the period duration in ns.

ABDirection
ABDirection = 0 = A-pulse before B-pulse
ABDirection = 1 = B-pulse before A-pulse

Frequency is given in Hz.

3: Pulse width / duty cy-
cleon A

PeriodTime DINT
PulseWidth DINT
DutyCycle REAL

Refers solely to signal A.
PeriodTime is the period duration in ns.
PulseWidth is the positive pulse width of A.

DutyCycle is the duty factor between high-
und low-level (DutyCycle[0..1])

4: Up/down counter on
A/ B pulses

UpDown- DINT
Counter

Counts edges according to the ,quadrature
mode*

Counts all 4 edges of A and B (pos.A,
neg.A, pos.B, neg.B).

When A-pulse is before B-pulse the analysis
counts up, when B-pulse is before A-pulse it
counts down.

,Reset on N“ is not active.
,Divide by 4“ is not active.
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The following table shows the adjusted parameters.

Analysis 1: Pulse 2: Period / fre- 3: Pulse width 4: Up/down
regulation ~ Counter quency / duty cycle counter
Mode Q Q Direct Quadrature
° pos. A Y ° High °
% neg. A ° level °
[ pos. B ° .
=y
n neg. B ° ° °
c ,Divide by 4* —
§ ,Reset on N* — —
T ,B as qualifier

11.1.3 Hengstler RI58-O-x AX-XXRX

11.1.3.1 Pin assignment

1kQ vce

GND q ® GND
éLARM ° MF
N ® N

= o N+
B ® B

B o &+
A ® A

A @ A+

11.1.3.2 Circuit diagram

The Hengstler RI5S8-O rotary encoders provide an alarm function. They are to be con-
nected as indicated below.

7 ,0" = optional; ,e"“ = preset; ,—" = not active
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Hengstler RI58-O-x AXX-xXRx

ibaMS4xUCO

RS485 ———

>
' +

@

RS485 ———

®
' +

Zl

RS485 ———

z
' +

ALARM

5V

VvCC
12v

1kQ
100 mwW

MF .)

GND

1kQ

GND

Hengstler RI58-O-xAx-xxRx connection to ibaMS4xUCO

11.1.3.3 Modes / Analysis regulations

The following modes and analysis regulations are realized for the Hengstler RI58-O-xAx-

xXRx rotary encoder:

Mode

0: Deactivated

Calculated
input values

Signal name Type

Description

Channel is deactivated

1: A/B Pulse counter

EdgeCounter ' DINT

Counts edges according to the ,quadrature
mode*

All 4 edges are counted (pos.A, neg.A,
pos.B, neg.B)

,Reset on N“ is active
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2: Period/frequency on
A/ B/ AB pulses

PeriodTime
ABDirection
Frequency

DINT
DINT
REAL

Period and frequency are measured accord-
ing to ,quadrature mode*

All 4 edges (pos.A, neg.A, pos.B, neg.B) are
processed, i. e. the measured frequency is
four times as high as the real frequency,

the period time decreases accordingly by
factor 4.

PeriodTime is the period duration in ns.

ABDirection
ABDirection = 0 = A-pulse before B-pulse
ABDirection = 1 = B-pulse before A-pulse

Frequency is given in Hz.

3: Pulse width / duty cy-
cleon A

PeriodTime
PulseWidth
DutyCycle

DINT
DINT
REAL

Refers solely to signal A.
PeriodTime is the period duration in ns.
PulseWidth is the positive pulse width of A.

DutyCycle is the duty factor between high-
und low-level (DutyCycle[0..1])

4: Up/down counter of | Counter

A/ B pulses

DINT

Counts edges according to the ,quadrature
mode*

Counts all 4 edges of A and B (pos.A,
neg.A, pos.B, neg.B).

When A-pulse is before B-pulse the analysis
counts up, when B-pulse is before A-pulse it
counts down.

.Reset on N“ is active
,Divide by 4“ is not active

The following table shows the adjusted parameters:

Analysis 1: Pulse 2: Period /fre- 3: Pulse width 4: Up/down
regulation counter quency / duty cycle counter
Mode Q Q Direct Quadrature
. pos. A o8 ° High o
-% neg. A ° level °
i pos. B ® o
2
7] neg. B [ [ °
- ,Divide by 4* —
o
b .,Reset on N* ° °
L:CE ,B as qualifier*

8 ,o" = optional; ,e"“ = preset; ,—" = not active
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11.2

11.2.1

11.2.11

Connection modes

The following connection modes are only examples and have to be adapted to the re-
spective encoder data sheet of the manufacturer.

Incremental encoder

Single ended (,,SE“) TTL

Usually, the output circuit of the rotary encoder is designed as push-pull amplifier. In
this case, the ibaMS4xUCO module is connected as follows:

; used -V _TTL Threshold"

1 |

i i

i i i

| : comp
A LIJ Ik At +

[ !

i i

i nused L A- .TTL Threshold*

i R t

| |

i i -

i i

: : COMP
Bi | B+

? r /—b

i [

i i

i

i

i

i

i .1 TL Threshold® (default): 1 (= 1.2 V)

In case the output circuit is an open collector, the ibaMS4xUCO module has to supply
the required voltage.
For TTL, this can be done using the internal encoder supply (5 V):

i

: Veo = BY

i }

: : _TTL Threshold®

i i T

| |

i i B

i i COMP
A i JA+ +

I 1

i i

i nused 1 A

i -9

1

You have to do the following entries in the encoder parameter file (XML):

<Property Mame="EnableS¥0ut™ Yalue="fTalse"™ ReadOnly="true™/>
<Property HName="EnablePullUpInt™ Value="true™ Eeadinly="true"/>
<Property Hame="EnablePullUpExt™ Yalue="Talse" Readinly="true"/>
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11.2.1.2 Differential (,,DIF*) TTL

i i
A+ 'k LA+

Q . +

! i

5 | RS422 — -
A A T

[ -

i i

| |

| |
B+ i B+

? ? M

; : RS477 e e
B, B L )

i i

11.2.1.3 Single ended (,,SE“) HTL

Usually, the output circuit of the rotary encoder is designed as push-pull amplifier. In
this case, the ibaMS4xUCO module is connected as follows:

,TTL Thresheld" (default): 3 (=5 V)

1 |
i sed LY .TTL Threshold”
i f
i I
i i -
i |
i i COMP
1 |
A ‘]1; Jl‘ A +
i i
i end LA 5
j ee : LT TL Threshold
i I
i i T‘ -
i |
: : COMP
B! | B+ +
i
o
nsed bl
I
i
i

In case the output circuit is an open collector, the ibaMS4xUCO module has to supply

the required voltage.

For an HTL connection, an external voltage supply (typ. 24 V) is required:

Vee = [10V ... 30V]

i
i
i
i
VCC é VCC |
i i Y
! i e .TTL Threshold
i i L
i i
i i -
i i g
i i = COMP
! !
o - :
i i
1 rusad A
[ - ¢
1 |
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You have to do the following entries in the encoder parameter file (XML):

<Property Mame="EnableSVOut™ Yalue="Talse" Readinly="true"/>
<Property Mame="EnablePullUpInt™ Value="Talse™ Readinly="Lrue"/>
<Property Mame="EnablePullUpExL™ Value="true" ReadOnly="true"/>

11.2.1.4 Differential (,,DIF*) HTL

As the differential counter inputs of the ibaMS4xUCO module are designed for TTL, the
appropriate series resistors have to be inserted into the signal circuits (here for Vimax =
30 V):

®
=

47000 |
470 0

500 mW

+

=

»
PP P LS . S

47000 |
470 0

500 mW

e — o —

w3 ]
¥
[ws]
iy

470 0
500 mW

RS422 —

q:"

m
T

470 0
500 mW

:

In case you don’t need termination — e. g. you want to connect to an existing system —
but have a HTL level (Vmax = 30 V) you have to insert another appropriate series resistors
into the signal circuit.

A+ eyl A+
& 2.2k +

250 mW =
£ RS422
= |9
A- Z2v0 ] - A-
& lﬂl /—'

250 mw

B+ eyl B+
e} 2.2 kQ +
250 mw

z
E RS422
uw
o~
B- i eIy B- /_'

250 mw
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11.2.2 Absolute encoder (SSI)
An absolute encoder (SSI) is only intended as differential (,DIF*) and as TTL.

11.2.2.1 SSI master receiver

Clock + & A+ +
Clock generated by ibaMS4xUCO RS422
Clock - é A-

Data + o B+ >

RS422

Data - B-
(s

11.2.2.2 SSIl slave receiver

Clock + 4, At +
Clock generated by external master clk RS422
Clock - K A- /
Data + ,, B+ .
RS422
Data - B- /_’
& -

The "slave receiver" function is usually used to be able to listen to an already existing
SSI absolute encoder:
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Master
+clk- +dafa-
A+
—

RS422 =

A_

B+
RS422 — -

Encoder

Therefore, connected terminating resistors can lead to an incomplete line termination.

For this reason, no terminating resistors are connected in this connection example.
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11.3

Overview of the encoder parameter file

In the encoder parameter file, the encoder specific parameters, which are based on the

manufacturer specific data sheet, are entered.

The encoder parameter file is created as XML file and contains the following three sec-

tions:
<ixml version="1.8" encoding="utr-g8"i>
< i YersTon="1.8" xmlns:xsT="http://www.w3.org/2081/XMlLSchema instance™>
general encoder information -

<Properties M "Devicelnlo™>

Jame="VendorName™ Value="Vendor®/>
Hame= "DeviceName™ Value="Encoder-Name™/>
Hame="FileVersion®" Value="1.8"/>

y Name="CheckSum"™ Value="0;0;0;0;0;0;0;0;0;0;08;0;0;0;0;0"/>

Pt e e e et e e e A A e e )

- sncoder mode information . -
=] <Properties Name="Moded">
<Property MName="Mode™ Value="0" Readinly="Talse"/>
</Properties>
B <Properties Name="Model">
EH <P erties Mame="Mode2"™>
M “Properties Mame="Model™:
B <p rties Mame="Moded™>
H <P rties Hame="Mode5">
=) <Properties Hame="Modeg">
<! 10 configuration » -
= <Properties Name="Signals®™>
<l-- Channel Properties {(Mode independent)
<Property Mame="TTLThreshold®™ Value="3" ReadOnly="true®/>
<Property Mames"EnableSVOout®™ Value="false® ReadOnly="true®/>
<P rty Mame="EnablePullUpInt™ Value="false" ReadOnly="true"/>
y Mame="EnablePul LUpEXL™ VYalue="true®™ Readinly="true"/>
v Mame="EnablePullDown®™ Value="false™ Readinly="true"/>

<p "AsyncMode" Value="false"™ Readinly="false"/>

<Pro F "NoSafeQutpul™ Value="false" Readinly="ralse"/>

<l Digital Signal Properties (Mode dependent

< 1 A .

<p Hame="Use A" Value="true® ReadOnly="true®"/>

<p y Mame="SingleEnded A" Value="false" Readinly="true"/>

<P y Mame="EnableTermination_A"™ Value="true™ ReadOnly="true"/>
<p y Mame="InvertPolarity A" Value="false" ReadOnly="true"/>

Section 1:
General encoder information

Section 2:
Encoder modes

Section 3:
I/O configuration

The only property which is always configured, is the ,Value® property”.

All the other properties remain unchanged.
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11.3.1

Section 1: General encoder information

general encoder Tnformation

<Properties Mame="Devicelnfo™:
<Property MName="VendorName™ Value="Vendor™/ >
<Property MName="DeviceName™ Yalue="Encoder-Name"/>
<Property MName="FileVersion™ Yalue="1.8"/>
<Property MName="CheckSum™ Yalue="0;0;0;0;0;0;0;0;0;0;68;0;0;0;0;0™/>

</Froperties>

O VendorName:
= Name of the encoder manufacturer (freely selectable)
= May only contain letters; no spaces allowed.

U DeviceName:
= Name of the encoder type (freely selectable)

= May only contain letters, numbers and minus (,-,), no spaces allowed.

Note

The file name of the encoder parameter file derives from DeviceName and VendorName
(file extension .xml).

The two character strings under “Value” have to be adopted to the file name 1:1 and have
to be connected using an underline (,_*):

Syntax: VendorName_DeviceName.xml
Example: Sony_MD50-2N-4N.xml

Q FileVersion:
In case a versioning is wanted, a freely selectable version number can be edited
here.

O CheckSum:
Currently unused
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11.3.2

11.3.2.1

11.3.2.2

Section 2: Encoder modes
Mode O concerns all connected encoder versions,

Modes 1 -4 concern all incremental encoders,

Modes 5 and 6 concern all absolute encoders (SSI)

Depending on the encoder version that is connected, it is recommended to delete the
modes that are not currently used from the XML file.

However, mode 0 always has to remain available in both encoder versions.

Mode O: Disabled

<Properties Name="Moded™:
<Property Mame="Mode"™ Yalue="8" Readinly="Talse"™/>
</Properties>

The 0 mode describes an encoder that is connected, but disabled. This entry should not
be changed and also not be commented out.

Mode 1: Pulse counter

<Properties Mame="Model™>
<Property MName="Mode™ Yalue="1" ReadOnly="fTalse"/>
cProperty Mame="ResetOnN™ Yalue="true" ReadOnly="true"/>
<Property MName="QuadratureMode™ Yalue="true™ ReadOnly="true™/>
<Property MName="UseRisingEdgeA™ YValue="true™ ReadOnly="Lrue™/>
<Property Name="UseFallingEdgeA™ Yalue="true™ ReadOnly="true"/>
<Property Mame="UseRisingEdgeB"™ Value="true™ ReadOnly="true"/>
<Property Mame="UseFallingEdgeB™ Yalue="true™ ReadOnly="true"/>
</Properties>

U Mode:
The number of the respective mode

U ResetOnN:
True — resets the counter if there is a high-level on N.

Q QuadratureMode:

= True — counting regulation according to the ,quadrature mode* (all four edges are
being counted)

= False — counting regulation according to the ,direct mode“ (only the rising edge of
A is being counted).

U UseFalling/RisingEdgeA/B:
= True — the respective edge is being used for the counting procedure.
= For the ,quadrature mode*, all four edges have to be enabled.

= For the ,Direct Mode®, only ,UseRisingEdgeA® is enabled
(optionally, see chapter “B as qualifier”)

72

Issue 2.0 @



ibaMS4xUCO Manual

11.3.2.3

11.3.24

11.3.2.5

Mode 2: Period / frequency calculation

<Properties Mame="Mode2™:
<Property Name="Mode™ Value="2" Readinly="Talse"/>
<Property MName="QuadratureMode™ Yalue="true™ Readinly="true"/>
<Property MName="UseRisingEdgeA™ Yalue="true™ Readinly="true"/>
<Property MName="UseFallingEdgeA™ Yalue="true™ Readinly="true";>
<Property Mame="UseRisingEdgeB™ Yalue="true™ Readinly="true"/>
<Property Mame="UseFallingEdgeB™ Yalus="Lrue™ Readlinly="Ltrue"/>
</Properties>

(=18

For a description, please see mode1 (pulse counter).

Mode 3: Pulse width / duty cycle calculation

<Properties Mame="Modei™:
cProperty Mame="Mode™ Yalue="3" Readinly="Talse"/>
</Properties:

U Mode:
The number of the respective mode

Mode 4: Upcounter / Downcounter

<Properties MName="Moded":
<Property MName="Mode™ Value="4" ReadOnly="Talse"/>
<Property Hame="ResetOnN™ Yalue="true™ Readinly="true"/>
cProperty MName="DivideCounterBy4™ Yalue="Talse" Readinly="true"/>
</Properties:>

0 Mode:
The number of the respective counter

U ResetOnN:
True - resets the counter if there is a high-level on N.

U DivideCounterBy4:
Due to the enabled counting regulations according to the ,quadrature mode®, the
counter value can be divided automatically by 4 using “True”.
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11.3.2.6 Mode 5: SSl slave receiver

<p

roperties Mame="Modebh™:

<Property Name="Mode®™ Yalue="5" Readinly="false"/>
<Pri

</Properties=>

Q

Q

Mode:
The number of the respective mode

SSIClockTime:

Pause detection between the cycles, min. twice the cycle
1: 5.12 us

2: 2*512 pus =10.24 ps

X: X*5.12 us

SkipParity:
Skips parity bit; do not use this option

GrayDecode:
= False: Decoding according to SSI-Binary
= True: Decoding according to SSI-Gray

erty MName="SS5ICLockTime™ Yalue="18" ReadOnly="true"/>
<Property Mame="SkipParity™ Yalue="fTalse™ ReadOinly="true"/>
<Property Mame="GrayDecode™ Yalue="fTalse™ ReadOnly="true"/>

11.3.2.7 Mode 6: SSI Master receiver
<Properties Mame="Modeg™:>
<Property Mame="Mode™ Yalue="6" ReadOinly="Talse"/>
<Property Mame="SS5ICLockNumber™ YValue="13" ReadOnly="true"/>
<Property Mame="S5ICLockPeriod™ YValue="2" Readinly="true"/>
<Property Mame="SkipParity™ Yalue="true" ReadOnly="Lrue"/>
<Property Mame="GrayDecode™ Value="true"™ Readinly="true"/>
</Properties>
0 Mode:
The number of the respective mode
1 SSIClockNumber:
Bit width / resolution of the SSI data (e.g..: ,13" = 13 Bit resolution)
U SSiClockPeriod:
Master clock of the SSI
1: 2.56 us
2: 2*2.56 us =5.12 us
X: X *2.56 us
O SkipParity:
Skips parity bit; do not use this option
U GrayDecode:
= False: Decoding according to SSI-Binary
= True: Decoding according to SSI-Gray
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11.3.3 Section 3: 10 configuration

<l-- 10 configuration --=

<Properties Name="Signals™>
<l-- Channel Froperties (Mode Tndependent) --=
<Property MName="TTLThreshold™ Value="3" ReadOnly="true"/>
<Property Name="EnableS5VOul™ Value="Talse™ ReadOnly
<Property Name="EnablePullUpInt™ Value="Talse™ Re
<Property MName="EnablePullUpExLt™ Value="true™ ReadOnl:
<Property Name="EnablePullDown™ Yalue="Talse™ Readl
<Property MName="AsyncMode™ Yalue="Talse" Readinly="Talse"/>
<Property MName="NoSaTeOutpul™ Value="Talse" Readinly="Talse"/>
<l-- Digital Signal Froperties (Mode dependent) -->
<l-= S7gnal A --=»
<Property Name="Use_ A"™ Value="true" Readinly="true"/>
<Property MName="SinglebEnded A™ VYalue="Talse™ Readinly="true"™/>
<Property Name="EnableTermination_A" Yalue="true™ Readinly="true"/>
<Property Name="InvertPolarity_A"™ Yalue="Talse" Readinly="true"/>
<Property Name="EnableAnalogFilter A™ Value="Talse™ Readinly="Talse"/>
<Property Name="FilterMode A" Value="0" EeadUnly="Talse"/>
<Property Name="FilterTime_A"™ YValue="1000" Readlinly="false"/>
<Property Name="SafeOutputValue A" Yalue="Talse"/>
<l-- STgnal B -->
<Property MName="Use_B™ Value="true™ ReadOnly="true™;/>
<Property Name="SingleEnded_B"™ Yalue="fTalse™ Readinly="true"/>
<Property Name="EnableTermination B" YValue="true" Readinly="true"/>
<Property Name="InvertPolarity B" Values="false" Readinly="true"/>
<Property Name="EnableAnalogFilter_B"™ Value="fTalse™ Readinly="Talse"/>
<Property MName="FilterMode_B"™ YValue="@" ReadOnly="Talse"/>
<Property MName="FilterTime B"™ Value="10600" Readlinly="Talse™/>
<Property Name="SalTelutputValue_B" Yalue="Talse"/>
<l-= STgnal N --=»
<Property Name="Use N" Value="fTalse" Readinly="true"/>
<Property MName="SingleEnded N™ Yalue="Talse™ Readinly="true"/>
<Property MName="EnableTermination_N" Value="true™ ReadOnly="true";/>
<Property Name="InvertPolarity_N" Yalue="Talse"™ Readinly="true"/>
<Property Name="EnableAnalogFilter N™ Value="Talse™ Readinly="Talse"/>
<Property MName="FilterMode N" Value="8" ReadOnly="Talse"/>
<Property Name="FilterTime_N" YValue="1000" Readlinly="false™/>
<Property Name="SafeOutputValue N" Yalue="Talse"/>
<l-- STgnal MF --=
<Property MName="Use_MF"™ Value="Talse"™ ReadOnly="true™/>
<Property MName="EnablePullup_MF™ Value="true™ Readinly="true"/>
<Property Name="InvertPolarity MF"™ Yalue="Talse"™ ReadOnly="true"/>
<Property Name="EnableAnalogFilter MF™ Value="true™ Readinly="Talse"/>
<Property MName="FilterMode_ MF"™ Yalue="@" Readinly="Talse"/>
<Property Name="FilterTime_MF™ Yalue="1000" Readinly="Talse"/>
<l-- 5Tgnal General Purpose Dig out --=
<Property Name="SalTelutputValue_Dig"™ Value="Talse"/>

<fProperties>

For an overview of the wiring, please also see chap. 7.4.3
e SE“ single ended
e DIF% differential
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11.3.3.1 Channel properties (mode independent)

<Property
<Property
<Property
<Property
<Property
<Property
<Property

M aime
M aime
M aime
M aime
M aime
M aime
M aime

="TTLThreshold™ Yalue="3" Readinly="true";:>
="Enable5V0ut™ Yalue="Talse™ Readinly="true™;/>
="EnablePul LUpInt™ Yalue="Talse™ ReadOnly="true"/>
="EnablePul LUpEXL™ Value="true™ ReadOnly="true"/>
="EnablePullDown™ YValue="Talse™ Readinly="true";/:>
="AsyncMode™ Value="Talse™ ReadOnly="Talse"/>
="NoSarTeOultpul™ Value="Talse™ ReadOnly="Talse"/>

Q TTLThreshold:
Only for ,SE*, detection between log. ,0“ and log. , 1.

1V

1.2V - default for TTL (5 V)
24V

5V - default for HTL (24 V)

U Enable5VOut:
Internal encoder supply 5 V DC connected to external V¢

= 0:
= 1
= 2
= 3

EnablePullUplnt:

Only for ,SE*“ and open collector connection, internal supply (Vec = 5 V) 1 kOhm
pullup (only A, B, N) connected

EnablePullUpExt:

Only for ,SE*“ and open collector connection, external supply (Ve = 24 V) 1 kOhm
pullup (only A, B, N) connected

EnablePullDown:

1 kOhm pulldown resistor connected (only A, B, N); however, usually always “false”

AsyncMode:

Does not have any function; however, always needs to be ,false“ and has to be
commented in

NoSafeOutput:

Does not have any function; however, always needs to be ,false“ and has to be
commented in
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11.3.3.2 Digital signal properties (mode dependent) — Signal A,B,N

Digital Signal Froperties (Mode dependent)
Signal A .

<Property Mame="Use_A"™ Yalue="true"™ Readinly="true"/>

<Property Mame="5ingleEnded A™ Value="Talse" ReadOnly="Lrue"/>
cProperty Mame="EnableTermination A" Value="true™ Readinly="true"/>
cProperty Mame="InvertPolarilty A™ Value="Talse"™ ReadOnly="true"/>
cProperty Mame="EnableAnalogFilter A™ YValue="Talse"™ Headlnly="Talse"/>
<Property Mame="FilterMode_ A™ Yalue="@" ReadOnly="false"/>

<Property Mame="FilterTime_A™ Value="1606" REeadOnly="fTalse"/>
<Property MName="SafeCutputValue A" Yalue="fTalse"/>

a

Q

Use A:
Channel enabled

SingleEnded_A:
Switching ,SE* — ,DIF®

EnableTermination_A:
Only for ,DIF*, 120 Ohm termination between A+ and A-

InvertPolarity A:
Inverts signal polarity

EnableAnalogFilter_A:
Only for ,SE“, enables analog RC low pass filter with 180 kHz

FilterMode_A:
Enables debounce filter

= 0:  Off (without filter)
= 1 Stretch rising edge
= 2 Stretch falling edge
= 3 Stretch both edges
= 4 Delay both edges

FilterTime_A:
Debounce time of the enabled debounce filter, in us [1 ys ... 65535 us]

SafeOutputValue A:
Does not have any function; however, always needs to be ,false“and has to remain
commented in
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11.3.3.3 Digital signal properties (mode dependent) — signal MF
The MF channel is only designed for a single ended (“SE”) connection.

Stgnal MI

<Property Mame="Use MF" Yalue="Talse"™ ReadOnly="true"/>

<Property MName="EnablePullup MF"™ Yalue="true™ ReadOnly="true"/>
<Property MName="InvertPolarity MF" Value="Talse™ ReadOnly="true"/>
<Property MName="EnableAnalogFilter MF" Value="Lrue™ Readinly="Talse"/>
<Property MName="FilterMode MF"™ Yalue="@" ReadOnly="Talse"/>

<Property Mame="FilterTime MF"™ Yalue="18008" ReadOnly="Talse"/>

U Use_ MF:

a

Channel enabled

EnablePullUp_MF:
Only for open collector connection, internal supply (Vec = 5 V) 1 kOhm pullup (only
A, B, N) connected

Only for open collector connection,
internal supply (Ve =5 V) 250 Ohm pullup connected

InvertPolarity MF:
Inverts signal polarity

EnableAnalogFilter MF:
Enables the analog RC low-pass filter with 180 kHz

FilterMode_MF:
Enables debounce filter

0:  Off (without filter)
1.  Stretch rising edge
2. Stretch falling edge
3: Stretch both edges
4: Delay both edges
FilterTime_MF:

Debounce time of the enabled debounce filter, in us [1 ps ... 65535 ps]

11.3.3.4 Digital signal properties (mode dependent) — signal “Dig out”

S1gnal General Purpose D7g out
<Property Mame="SafefutputValue Dig"™ Value="false"/>

O SafeOutputValue_Dig:
Does not have any function; however, always needs to be ,false” and has to be
commented in
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11.4.2

Tips
The following calculations require the number of pulses of the encoder (pulses per rev-
olution). This is specified in the data sheet of the encoder.

The specified number of pulses, however, always refers to a measurement in "direct
mode".

If the measurement is carried out in "quadrature mode" (higher accuracy), a factor of 4
for the number of pulses must be taken into account in all calculations. Otherwise the
result of the calculations below is in "quadrature mode" either too large or too small by a
factor of 4.

Speed calculation

With incremental encoders, a measured frequency may be converted into speed using
a virtual module in ibaPDA. For information about creation and handling of virtual mod-
ules, refer to the ibaPDA manual.

This is the expression for calculating the speed in a virtual module:

Revolutions/second ([measured frequency] / <pulses per revolution>)
or

Revolutions/minute = ([measured frequency] / <pulses per revolution>) *
60

‘il Click to add module ... ~ 1
- S7-¥plarer

eyl Click to add madule ...
* F General | " Analog| [l Digital

--'J‘_f."'; ibalnSpectra

* Click to add madule . Name Expression Unit Active  Actual
oy 3 E
-Tirr Playback 0 _ £ |([Channel 0: Frequency]/<pulses per revolution=)%60| | % m-
- Joe Virtual " £ -

e = :

i Clicke tr 2Ad madila

Distance calculation

With incremental encoders, measured pulses can be converted into a distance using a
virtual module in ibaPDA. For information about creation and handling of virtual modules,
refer to the ibaPDA manual.

If a distance is to be calculated using the number of pulses, not only the pulses per
revolution of the encoder must be known, but also the radius or circumference of the
measuring wheel.

<pulses per revolution>

<circumference of the measuring wheel> = 1 * < diameter of the measuring
wheel>

The expression for the calculation is as follows:

Distance per pulse = <circumference of the measuring wheel> / < pulses

per revolution>
Or

Distance = (circumference of the measuring wheel> * <pulses>) / <pulses

per revolution>
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The unit of the distance (cm, inches, etc.) results from the given unit of the measuring
wheel circumference.

However, if you want to know the required pulses for a certain distance, you have to take
the following approach:

Pulses per distance = (<distance> / <circumference of the measuring
wheel>) * <pulses per revolution>

Note

The resolution (pulses per revolution) of the rotary encoder is important for distance
measurement.

This has to be determined in advance. The resolution depends on the circumference of
the measuring wheel and the required measuring accuracy.

<circumference of the measuring wheel> = 10 * <diameter of the
measuring wheel>

<measuring accuracy>
Resolution:

<pulses per revolution> = <circumference of the measuring wheel>
/ <measuring accuracy>.
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Support and contact

Support
Phone: +49 911 97282-14
Fax: +49 911 97282-33

E-Mail: support@iba-ag.com

Note

If you require support, specify the serial number (iba-S/N) of the product.

Contact
Headquarters
iba AG

Koenigswarterstrasse 44
D-90762 Fuerth

Germany

Phone.:  +49 911 97282-0
Fax: +49 911 97282-33
E-mail: iba@iba-ag.com

Mailing address

iba AG

Postbox 1828
D-90708 Fuerth
Germany

Delivery address

iba AG
Gebhardtstrasse 10
D-90762 Fuerth
Germany

Regional and Worldwide

For contact data of your regional iba office or representative please refer to our web site

www.iba-ag.com.
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