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Fundamentals | Documentation

Documentation

The documentation for EIB 741, EIB 742 and EIB 749, referred to in the following as
EIB 74x, comprises the following documents:

B QOperating Instructions

B Documents required for commissioning, as well as technical specifications.
® User's Manual for Application Development

® Description of the features of the EIB 74x

® Description of the installation and function calls of the driver software.

DHCP

The EIB 74x can work with static IP addresses or with dynamic IP addresses that
are obtained from a DHCP server. By default, DHCP is deactivated and the EIB 74x
uses static IP addresses. This address can be set by the user, in order to conform
to the requirements of a specific network.

If DHCP is activated, then after it has booted, the EIB 74x tries to get an IP address
from a DHCP server. This address is used until the duration of validity shown
under “Lease” expires. If necessary, the EIB 74x can renew the “lease” by itself.
If no DHCP server can be found that provides an address before the timeout is
reached, the EIB 74x will use the default IP address. If DHCP is selected, but no
DHCP server is available, then booting takes longer.

The DHCP client requests an IP address, the subnet mask, and the default
gateway. In addition, the host name of the EIB 74x is transmitted to the DHCP
server. If the DHCP server is connected to a DNS server, then the host name can
be used instead of the IP address for communication with the EIB 74x.

The default host name is distinct for each EIB 74x, and contains the unit name and
a unigue serial number. Example of a host name:

EIB741-SN123456

The unit name is "EIB741" and the serial number is "SN123456". The serial number
is printed on the ID label on the rear of the EIB 74x. The host name can be
changed by a software command.

o To change the network settings, you can e.g. use the program
called "networksettings" supplied on CD (path: ...\windows\tools
\networksettings\networksettings.exe).

o In order to avoid interference of other network participants (not required
for the application), HEIDENHAIN recommends setting up a separate
network in order to connect the EIB 74x.
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Fundamentals | Target group and personnel qualification

1.2 Target group and personnel qualification
This document must be read and observed by every person who is involved in
application development.

Application development requires adequate qualification. The application developer
must have obtained sufficient information from the documentation supplied with
the product and with the connected peripherals.

The application developer has the required technical training, knowledge

and experience and knows the applicable regulations, and is thus capable of
performing the assigned work regarding the application concerned and of pro-
actively identifying and avoiding potential risks.

1.3 Firmware version

This document describes Firmware version: 633281-14.

1.4 Change history

Changes from the previous versions are listed in the change history. The document
on change history is on the CD in the subdirectory EIB_74x/doc. Please read this
document, in particular the notes on new, changed or obsolete function calls.
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Available functions | General description of function

General description of function

The EIB 74x includes evaluation electronics for precise position measurement,
especially for inspection stations and multipoint inspection apparatuses as well as
for mobile data acquisition, e.g. during machine calibration.

The EIB 74x is ideal for applications requiring high-resolution encoder signals and
fast measured-value acquisition. In addition, Ethernet transmission enables you to
use switches or hubs for connecting more than one EIB 74x.

Up to four HEIDENHAIN encoders, either with sinusoidal incremental signals
(1 Vpp) or with EnDat interfaces (EnDat 2.1 and EnDat 2.2), can be connected to
the EIB 74x.

The EIB 74x subdivides the periods of the incremental signals 4096-fold

for measured-value generation. The deviations within one signal period are
automatically reduced by adjustment of the sinusoidal incremental signals (signal
compensation).

The integrated measured-value memory enables the EIB 74x to save up to 250,000
measured values per axis in Recording operating mode. Internal or external
triggers can be used for axis-specific storage of the measured values.

A standard Ethernet interface using TCP/IP or UDP communication is available for
data output. This permits direct connection to a PC, laptop or industrial PC. The
method of measured-value transmission can be set via the operating mode. Driver
software for Windows, Linux, and LabVIEW is included in the items supplied, in
order to process the measured values on the PC. The driver software enables
customers to easily program their own applications. It also contains sample
programs demonstrating the performance range of the EIB 74x.

Encoder
X11 ... X14 n X4
[ 1Ve AD Interpolation Ethernet-Interface
input converter |-, +
. Compensation
'
|
,—l '
EnDat-Mast :

5V power supply
+

rcurrent protection|
Overcurrent protectio Exists 4x

Measured value

Tri Reference position memory
rigger of axis 1

X31

RS-485
differential input

|

|

RS-485 |
differential output |

X32

External
Trigger

[ i

Timer | Voltage supply

Exists 4x Trigger Interface

Figure 1: Basic Circuit Diagram

A maximum of four HEIDENHAIN encoders with the following (freely
programmable) interfaces can be connected to the EIB 74x:

= Incremental signals 1V,

® EnDat 2.1

® EnDat2.2

= |ncremental signals 11 pApp (upon request)

The power supply to the encoders is provided by the EIB 74x and is protected by a
resettable overload cutout.
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@ For specifications, see the Operating instructions.

2.2 Configuration of the encoder inputs
After power-up, the power supply to the encoders is activated. The other
parameters for operating the encoder input must be configured by initialization:
B |nterface type
® Bandwidth for the 1V, input signals
= Signal compensation
® Processing the reference marks
®  Processing the homing/limit signals
These settings can be changed via software.

The interface for the encoder input can be operated in incremental or EnDat mode.
In EnDat mode, the incremental block can also be operated if, in addition to EnDat,
the encoder also supports the 1V, interface.

Termination Banldwith Signal compensation Interpolation
L L
' - il

¥ Yy
. [<«—enable

~ Signal ena

ADC >
=

—

'|>" > || Interpolation |-}
| compensation
Processing of Period counter >

Position data

Encoder Incremental signals

enable Mode l«—enable
<
EnDat Master >
 S19°K Processing of

EnDat signals|

EIB

Figure 2: Encoder input
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Processing incremental signals

The EIB 74x subdivides the periods of the incremental signals 4096-fold (12 bits)
for generating the position value. The period counter has a width of 32 bits. The
counter value is increased or decreased by the value "1" with each signal period of
the connected encoder.

The deviations within one signal period are automatically reduced by adjustment
of the sinusoidal incremental signals (signal compensation). Compensation of
the incremental encoder signals and the terminating resistor can be activated or
deactivated by software.

The 44 bit position value at the time of the trigger event is formed from the
interpolation value (12 bits) and the value of the period counter (32 bits). The
position value is saved in a 48 bit register (see table). The period counter is
mapped in the two’'s complement notation; bits 43 to 47 represent the algebraic
sign.

Depending on the encoder type (linear or rotational), the higherlevel customer
software application can use this value to calculate the angle or length,
respectively. The overflow of the period counter will occur at

0x07FF FFFF FFFF (positive maximum) —0xF800 0000 0000 (negative
maximum) position in two's complement notation

This overflow does not affect the functionality of the period counter or the
interpolator. The overflow, however, must be handled by the higherlevel customer
software application.

Register contents, position value for incremental signals

Bit no. Width (bits) Contents

0..M 12 Interpolation value

12 ...43 32 Period counter (bit 43 = algebraic sign)
44 ... 47 4 Value identical to bit 43

Trigger —_—

latch

Encoder input _ Signal )
1 Vpp D ADC = compensation [~ Interpolation =~
Iatch‘

Position data

Period counter >

Figure 3: Block diagram of the encoder input
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Interpolation value

At the time of the trigger event, the incremental signals are scanned and used
to calculate a 12-bit wide interpolation value (not for the EnDat interface). The
correlation between interpolation value and incremental signals is derived as
follows:

A | J J/ /%\L J J/ /%\t | | Interpolation
\/ \/ \ values (HEX)

interpolatior Ya% 800 CO0 000 400 800 COO 000 400 800

Period colts,,  FFFFFFFF | 00000000 | 00000001

Figure 4: Interpolation value for incremental signals

Setting options:
= Terminating resistors for the incremental signals
The terminating resistor 120 Q for the 1V, incremental signals can be

activated or deactivated by software (for all channels at the same time; default:
resistors are activated)

= Bandwidth settings of the incremental signals
The bandwidth of the encoder's incremental signals can be toggled by
software. Set the high bandwidth (500 kHz) as the default. The low bandwidth
setting (33 kHz) should only be selected for specific applications.

= Signal compensation
Compensation of the incremental encoder signals can be activated or
deactivated by software.

Analog values of the 1V, incremental signals A and B

The transmitted values correspond to the values of the AD converter at the time of
the trigger event.

Register contents, AD converter for incremental signals

Bit no. Width (bits) Contents
0..M 12 12-bit AD converter value
12 ...15 4 Reserved

Table of AD converter values for incremental signals

Value (hex) Incremental signal value
000 Negative maximum

800 Zero

FFF Positive maximum
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Dealing with reference marks

With incremental encoders, the reference mark(s) is/are used to create an absolute
reference for the incremental signals.

For encoders with a single reference mark, this mark has a unique reference to a
specific signal period. This signal period can be used as a reference to generate
absolute position values. Traversing the reference mark does not affect the period
counter or the interpolation value. The period counter value valid at the time of
traversing is simply saved in a register for the reference position. This value can be
used in the customer software application to calculate absolute position values.

The figure below shows the general process of determining a reference position.
The displayed values are only given as an example. To improve clarity, only a
section of the position-value register is shown.

Current position Saved reference Absolute position
Scanning value position (calculated by
head o
eal \ Movement Scale application)
r [ oxarsspr |- | | = |
Reference mark
latch
Reference mark recognized /\
:l, 03188000 | - [ oxaisBooo | =|  oxo000000
. — | oxsepossa | - [ oxateBooo | =| oxoseEsss

Figure 5: Determining a reference position

Register contents, reference position

Bit no. Width (bits) Contents
0.1 12 Always 0
12 ...43 32 Reference position (period counter value at the

time the reference mark was detected; bit 43
= algebraic sign)

44 ... 47 4 Value identical to bit 43

Automatic saving of the reference position must be activated by software. After
this command, the EIB 74x waits for the next reference mark and then saves
the reference position. You must activate this feature again if renewed saving is
desired.

Normally, the reference position register is transmitted together with the position
register and the status word in a shared position data packet after the next trigger
event. During this process, the EIB 74x transmits two reference positions and,
where applicable, the coded reference value:

B Encoders with only one reference mark typically only use reference position 1.

= For encoders with distance-coded reference marks, both register values or
the coded reference value will be used, depending on the selected evaluation
method.
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Distance-coded reference marks

For distance-coded encoders, the reference for generating absolute position
values from the counter values is obtained through the distance of two traversed
(adjacent) reference marks.

For this purpose, the period counter value is saved twice, once each time a
reference mark is traversed. The coded reference value is generated from the
distance of the (adjacent) reference marks, and thus, the reference for generating
absolute position values is also created.

When the absolute position value is calculated by the customer software
application, this value is treated exactly in the same way as a saved reference
position value in the case of encoders with only one reference mark (see drawing).
The coded reference value thus corresponds to the offset between the absolute
position value and the generated (incremental) position value.

There are various procedures for generating the coded reference value:

B Method 1 (recommended method):
The axis is initialized as an incremental system with distance-coded reference
marks. During this process, further type-dependent information about the
measuring system is transferred to the EIB 74x. Once the reference positions
have been saved successfully, the EIB 74x uses this information to auto-
matically calculate the coded reference value. The save process is initiated by a
software command (for two reference marks). After the second reference mark
has been traversed, the EIB 74x automatically calculates the coded reference
value and transfers it to the customer software application.

B Method 2 (especially for low traversing speed applications):
The axis is initialized as an incremental system with a single reference mark.
The customer software application sends the appropriate software command
for saving the reference position (one single reference mark). Each time the
reference position has been saved successfully, the save process is activated
again. This procedure must be repeated until two different reference positions
have been measured. The customer software application can then calculate the
coded reference value and hence the absolute position from these two values.
It must be guaranteed that the customer software application can complete this
procedure quickly enough, otherwise reference marks could be lost, resulting in
an incorrect calculation of the absolute position.

" Method 3:
The axis is initialized as an incremental system with a single reference mark.
The customer software application sends the appropriate software command
for saving two reference positions. After storing the two reference positions
successfully, (both reference position registers will be used), the customer
software application calculates the coded reference value and hence the
absolute position from these two values.
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Monitoring the reference marks

The reference marks of an encoder can be monitored automatically. For this
purpose, the reference position is saved and checked continuously. This results

in the reference-position output being updated with each reference mark, and
therefore can lead to a change in the reference position. The check varies slightly
depending on the encoder, as described below. If an error occurs, a bit is set in the
status word for the position.

Encoders with one reference mark

For linear encoders with a single reference mark, the position value at the
reference mark must always be identical. The reference position is saved
continuously and compared to the old value.

For rotational encoders with a single reference mark, the position value may
change if the encoder is moved one revolution in the same direction. Two
successively saved reference positions must be the same or may differ by the
number of signal periods per revolution. The transmitted data packet always
contains the current reference position.

Encoders with distance-coded reference marks

For encoders with distance-coded reference marks, the coded reference position
will be recalculated continuously. The calculation always uses two adjacent
reference positions as illustrated in the figure below. The transmitted data packet
always contains the currently calculated reference position.

Reference mark

Calculation of the ——
distance-coded
reference marks

Figure 6: Continuous calculation of the reference positions using distance-coded reference
marks

For linear encoders, the calculated reference position must always be identical.

For rotational encoders, the calculated reference position may vary by the number
of signal periods per revolution. If the same reference mark is traversed twice
before and after a change in direction, the distance-coded reference mark cannot
be calculated. No check takes place in this case. This must be taken into account in
case of minor movements about the reference mark.

No reference run can be performed while monitoring of the reference marks is
active, because this could lead to an incorrect error message in the monitoring
process. The following order is recommended:

= Configure the axes
B Perform the reference run
®  Activate monitoring of the reference marks
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Processing EnDat signals

HEIDENHAIN absolute encoders are available with EnDat 2.1 or EnDat 2.2
interface. In addition to the EnDat signals, 1 V,, signals will also be transmitted,
especially with EnDat 2.1 encoders. The EIB 74x is able to process the signals
from all EnDat encoders with EnDat 2.1 or EnDat 2.2 interface both serially and
also with 1V, incremental signals.

The EnDat master will be set individually during the initialization of the axis:

® EnDat 2.1 or EnDat 2.2 communication can be set.

® The clock frequency for EnDat communication can be set.

® Delay compensation (EnDat 2.2) can be activated or deactivated.

B The recovery time | can be set if the encoder supports it.

= Monitoring of the calculation time can be set.

Notes on EnDat 01:

® |f EnDat position polls and 1 V,, incremental signals are used at the same time,
only commands in EnDat 2.1 mode can be sent to the encoder (the axis must
be configured for EnDat 01).

= The EnDat position can be imported only by a software command. This means
that the EnDat position and the incremental position must be imported once
(using a special command). Then, the incremental position can be cyclically
transferred.

Trigger >

EnDat Master

latch

> Position value &

Controller

Encoder RS485 Receive / transmit

input Transceiver data

Figure 7: EnDat master block diagram

Position value register

The position register maps the position transmitted via the EnDat interface at

the time of the trigger event. The position register for the EnDat position has a
width of 48 bits. The number of bits used for the position value depends on the
connected EnDat encoder; the uppermost, unused bits must be masked out. See
the encoder specifications for more detailed information.

Register contents, position value

Bit no. Width (bits) Contents

0..47 48 EnDat position value
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Clock frequency

The EnDat clock frequency can be set by a software command. The clock
frequency can be set at specific intervals between 100 kHz and 6.66 MHz.

The maximum permitted frequency depends both on the length of the cable
connecting the encoder and the EIB 74x and on whether a delay compensation has
been activated or not.

EnDat master clock frequency

Clock frequency Clock frequency Comment
parameter

100000 100 kHz

300000 300 kHz Default for EnDat 2.1
500000 500 kHz

1000000 1 MHz

2000000 2 MHz Default for EnDat 2.2
4000000 4 MHz

5000000 5 MHz

6666666 6.66 MHz

Delay compensation

Delay compensation for EnDat transmissions can be activated/deactivated when
configuring the axis. Delay compensation is not approved by HEIDENHAIN for
EnDat 2.1 encoders (except for EnDat encoders with the EnDat21 ordering
designation). Delay compensation is approved by HEIDENHAIN for EnDat 2.2
encoders. This results in the following dependency of the maximum permitted
EnDat clock frequency:

EnDat clock frequency depending on the cable length

Clock frequency Cable length in meters (using HEIDENHAIN cables)
Without With
delay compensation delay compensation

100 kHz 150 100

300 kHz 150 100

500 kHz 100 100

1 MHz 55 100

2 MHz 10 100

4 MHz - 50

5 MHz - 40

6.66 MHz - 25
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Recovery time |

For EnDat 2.2 encoders (ordering designations EnDat02 and EnDat22), you can set
the recovery time |. Here, the options are: “long” (10 ys < tm < 30 ps) and "short"
(1.25 ps < tm < 3.75 ps). For EnDat 2.1 encoders, the long option is always used
for the recovery time |.

Remarks:
B The default setting is "long."

m Select the “short” setting in order to obtain shorter cycle times for EnDat trans-
missions.

® |f you select “short”, make sure to set the EnDat clock frequency to > 1 MHz
at the same time.

Calculation time

The calculation time indicates the time for position formation in the encoder

and therefore affects the duration of the position poll. In order to monitor the
communication, a timeout is generated if the position poll exceeds a certain

duration. This is displayed in the status word as an error.

If the calculation time was set too short, this error message can appear even
though the encoder transmitted the data correctly. Conversely, an excessively long
calculation time can cause an undesired delay in the error message. Particularly

in the case of high trigger rates, the error message may be delayed by multiple
samples.

The calculation time can be set individually for the connected encoder. Here, the
options are: "long" (< 1 ms) and "short" (< 15 ps).

Remarks:
= The default setting is "long."

® |f you select “short”, make sure to set the EnDat clock frequency to > 1 MHz
at the same time.

EnDat 2.2 —additional data

The EnDat 2.2 additional data can be transmitted in various ways in the Soft Real-
Time, Streaming, and Recording operating modes.

= No additional data
A position poll is started with each trigger event. Additional data is not
transmitted.

= Fixed additional data
Besides the position value, with each trigger event, one piece of fixed
information is sent as additional datum 1 and additional datum 2. This has to
be set before activation of the corresponding operating mode. The setting can
only be changed in Polling operating mode. It is also possible to transmit only
additional datum 1 or additional datum 2.

® \Variable additional data
The additional data is switched cyclically. The EIB 74x features a ring buffer
with 10 entries for setting the additional data, which is processed cyclically. The
position value and the additional data 1 and 2 are transmitted with each trigger
event. In addition, the EnDat 2.2 transmission supplement is transmitted, over
which a new additional datum is selected based on the data in the ring buffer.
The additional data 1 and 2 can be mixed in the ring buffer. Only one of the two
additional data can be switched over per position poll.
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Processing of additional incremental signals with EnDat

If EnDat encoders use the incremental signals for position formation, it is possible
to save the EnDat and the incremental position at the same time in order to
generate an absolute reference. To do this, a special command is sent to the

EIB 74x via the customer software application, which then generates an internal
trigger signal. This trigger signal initiates simultaneous position determination via
the EnDat interface and via the incremental signals. Both positions are transmitted
to the customer software application as return values.

—¢— Software Trigger

EIB

I latch
_ Position value

ADC : N >
Encoder incremental signals

input

latch

EnDat master

Figure 8: Block diagram for the processing of additional incremental signals with EnDat
encoders

Remarks:

= The interpolation datums for the incremental signals and the EnDat position
are different and must also be taken into account by the customer software
application.

® Furthermore, any differing resolution between EnDat and incremental position
must also be taken into account:

Incremental signals: interpolation datum see "Processing incremental signals®,
Page 14
EnDat position: interpolation datum, see graphic

/ T \//T\
EnDat datum 0
| relative to the
T

incremental signal \ A

<“i

+

Interpolation value 0 —_— +

Figure 9: Interpolation value for EnDat with incremental signals
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2.25

Auxiliary axis

The auxiliary axis is coupled to axis 1 and can be used for encoders with 1V,
interface. The signals of axis 1 are interpolated and forwarded to a position
counter. The interpolation factor can be set at specific intervals. In addition, you
can select the edge evaluation (1-fold, 2-fold, or 4-fold).

The maximum permissible input frequency of the encoder signals for the
interpolator depends on the interpolation factor and is shown in the table below.

In order not to limit the input frequency unnecessarily, set the edge evaluation to
4-fold and, in turn, select a lower interpolation factor. Thus, a 5-fold interpolation
factor with 4-fold edge evaluation results in the same increment as a 20-fold
interpolation factor with 1-fold edge evaluation, but the maximum permissible input
frequency is higher.

Signal period for a linear encoder:
Signalperiod ofthe encoder

Increment _ um
Kum ~ Interpolationfactor - Edgeevaluation
Signal period for a rotational encoder:
360°
Increment _ Linecount ofthe encoder
1° ~ Interpolationfactor - Edgeevaluation

Maximum input frequency of the auxiliary axis

Interpolation factor Max. input frequency in kHz1
1-fold 500

2-fold 500

4-fold 500

5-fold 500

10-fold 400

20-fold 200

25-fold 160

50-fold 80

100-fold 40

1 starting with part number xxx-02: Maximum input frequency 70 kHz for homing

Besides the position value, a timestamp and a reference position are available to
the auxiliary axis. The status word for the auxiliary axis contains status and error
messages. Both the position value and the reference position are 32-bit values.
The number of counting steps per signal period of the encoder depends on the
interpolation factor for the auxiliary axis. The position value is represented as a
two's complement number. Accordingly, an overflow will occur at position 0x7FFF
FFFF (positive maximum) —0x8000 0000 (negative maximum). If an overflow
occurs, it must be handled by the higherlevel customer software application.
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Register contents, position value for the auxiliary axis

Bit no. Width (bits) Contents

0..31 32 Position value of the auxiliary axis (bit 31 =
algebraic sign)

Interpolation
+ Counter

\ 4

11 Compensation

Axis 1
1 Vpp
input

p  Interpolation

Counter

A4

Aucxiliary axis

Interval
Counter

Interval Counter

Figure 10: Block diagram of the auxiliary axis and the interval counter

2.3 Processing trigger events
Position value determination inside the EIB 74x is initiated via a so-called trigger
event. The EIB 74x supports the following trigger sources:
B 4 external trigger inputs

Internal periodic trigger source, timercontrolled

®  Software command

m Reference pulse of the encoders

= Position trigger (interval counter)

The trigger source must be set by software command for each axis; only one
trigger source per axis can be active at a time. However, it is possible to activate
different trigger sources for different axes.

Also, one trigger source must be defined as the master trigger source that
defines the time of data transmission. For all axes triggered by the master trigger
source, a new position is transmitted in each data packet. For all other axes, a valid
position is transmitted only if a trigger event also occurred for the respective axis.
Otherwise, the position value is marked as invalid.

Not all modes of operation support the features of the trigger interface.
Further information: "Operating modes", Page 34

2.3.1 Trigger inputs and outputs
Four trigger inputs and outputs are supported. For specifications on the trigger
input, see the Operating Instructions.
Trigger inputs

Trigger inputs are used to synchronize the position poll with external events. For
details on restricting the trigger rate see "Maximum trigger rate", Page 29.

The 120 Q terminating resistor can be activated or deactivated by configuration.
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Trigger outputs

The trigger outputs forward trigger events, e.g to other EIB 74x units. This permits
the generation of a trigger chain, which synchronizes multiple EIB 74x units with
an external trigger event. The various EIB 74x units must be configured separately
by software commands. The position data is sent via the respective Ethernet
connection. To generate a trigger chain, the following connection between the

EIB 74x units must be used:

= Trigger out + — Trigger in +
= Trigger out — — trigger In —
= GND to GND

A pulse at the trigger output is 2 ps long and is generated synchronously with

the system clock of the EIB 74x. The trigger event corresponds to the rising edge
of the pulse. If a signal is forwarded from the trigger input to the output, it is
affected by jitter due to the synchronization with the system clock. In order to
avoid this jitter, it is possible to switch the signal at the trigger input directly to the
corresponding trigger output.

The trigger signals can be fed through from the input to the output separately for
each channel. Input 1 can be connected to output 1, and so on. The trigger input
and the corresponding output are shown in the figure below.

o The differential signals "Trigger out +" and Trigger out " can be swapped
in order to change the polarity of the signal at the trigger output. For
single-ended signals, correspondingly use the Trigger out — output (see
Operating Instructions).

confg

Trigger Trigger
input output

sync pulse

Figure 11: Block diagram for forwarding trigger events

Trigger chain
External
trigger sources
y
X31 X32 X31 X32 X31 X32
EIB 1 EIB 2 EIB3 |= = =

Figure 12: Trigger chain with multiple EIB 74x units

Configuring the trigger inputs and outputs as logical inputs and outputs

The trigger inputs/outputs can also be used as logical inputs/outputs. Trigger inputs
and outputs are set by default. The ports can be individually configured as logical
inputs and outputs or as trigger inputs and outputs by a software command. It is
not possible to configure them as triggers and logical inputs/outputs at the same
time.
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Logical inputs and outputs

Logical inputs

Each trigger input can be individually converted to a logical input. The level

of the corresponding input can be read out by a software command. The

120 Q terminating resistor can also be activated or deactivated in this mode by
configuration.

Logical outputs

Each trigger output can be individually converted to a logical output. The
output level can also be read back. The outputs can be individually activated or
deactivated, irrespective of the configuration.

The graphic below shows the trigger input and output switching options at a
glance. Only one channel is shown.

Terminating
resistor
on/off

select EIB

Logical input
register o

OUEP? select Trigger module  |t——p
onlo

Trigger <J

output
Logical output
register - o

Figure 13: Block diagram of trigger inputs and outputs

Trigger
input
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Trigger module

The trigger module enables you to select and control the trigger sources.
Furthermore, it generates internal trigger signals. You can delay external trigger
signals; the delay time can be set for each input separately.

The reference pulse of an encoder with 1V, interface can be used as a trigger
source for the associated axis. In addition, the reference pulse of axis 1 is gated
with the signals A and B of axis 1 by logic AND, and can be used as a trigger signal
for any axes. The active edge of the reference signal can be set in each case. If
the reference pulse is selected as the trigger source for more than one axis, each
axis will be triggered with its own reference pulse. If the reference pulse is also
selected as the master trigger source in this case, a reference pulse must occur
on each axis before transmitting the data packet. Furthermore, there are four freely
assignable channels for software triggers.

The interval counter generates trigger signals depending on the position of the
encoder on axis 1. One signal period of the encoder can be divided into multiple
counting steps through an adjustable interpolator. The triggering occurs either at a
certain position or at equidistant intervals.

The pulse counter is not a separate trigger source; it allows you to limit the
number of trigger pulses of other sources. A selectable trigger source can supply
pulses that are disabled until the gate is opened by the start signal. All trigger
pulses are then counted, and the gate is closed again after a selectable number
of pulses. Besides, it is possible to reload the counter while the gate is open. The
number of trigger pulses can be increased in this way.

Switch matrix

Trigger source Trigger Axis Auxiliary Pulse Pulse
output axis counter counter
trigger start

Trigger input X X X X X
Reference pulse - X X X X
Reference pulse X X X X X
Interval counter X X X X X
Pulse counter X X X - -
Software trigger X X X - X
Timer X X X X -

The switch matrix makes it possible to connect the trigger sources individually to
the sinks, such as trigger outputs or axes. However, it is not possible to connect
all sources to all sinks. The table above provides an overview of the possible
combinations. Only one trigger source is permissible per sink. For the pulse
counter, there is a trigger signal whose trigger pulses are controlled via the internal
gate. The start signal opens the gate for the trigger pulses.

HEIDENHAIN | EIB 74x | User's Manual for Application Development | 12/2019

27



Available functions | Processing trigger events

Timer  —— —"—+——
4 Trigger
output
4 4x
Trigger Delay — ——" —
input
4x 4x
4
Reference Edge < L
pulse recognition
4x 1 4x
P
A i Ed Switch-Matri 4
& || ge D witch-Matrix .
B recognition Axis
Axis 1 4x
5 Inter- || Interval || .
L polator Counter
4 Auxiliary axis
Software . |
Trigger
4x 4x
Trigger
99 Pulse train  —— —"— ——
A start
Trigger module

Figure 14: Block diagram of the trigger module

234 Interval counter

The interval counter permits position-dependent triggering in connection with
an incremental encoder on axis 1. For this purpose, the encoder signal can be
interpolated (see "Auxiliary axis", Page 23).

The triggering occurs at a certain position, or equidistant trigger pulses with an
adjustable position interval are generated. Output of the trigger pulses starts after
an adjustable starting position has been traversed, and is then continued at the
position interval in both counting directions. The position interval AX must be
indicated in counting steps (for the calculation of the increment see "Auxiliary axis",
Page 23).

A hysteresis prevents multiple triggering, especially in case of a high interpolation
factor selected for the encoder signal. After a trigger pulse has been generated
at a position, the value of the position counter must change by +H or —H before a
new trigger pulse is generated at the same position.

Starting point
| | |
H +H -H +H H +H
< > < >
«< X > € X >
H=5

Figure 15: Hysteresis of the interval counter
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2.3.6

Maximum trigger rate

The maximum trigger rate of the EIB 74x depends on the selected mode of
operation (except for the Polling operating mode):

®  Soft Real-Time operating mode: max. 10 kHz

B Recording operating mode: max. 50 kHz

B Streaming operating mode: max. 50 kHz

In Streaming operating mode, the data rate is additionally limited to
1200000 byte/s. The data rate is derived from the size of a data packet and the
trigger rate.

Datapacketsize Trigger rate
Byte . 7 <1200 000

It must be guaranteed that the data rate is not limited by the host where the data
will be further processed.

A certain interval, which the EIB 74x requires for the position calculation, must be
respected between two trigger events. If this interval is not respected, i.e. the
trigger rate is too high, then the trigger events cannot be accepted by the EIB 74x
and get lost (lost triggers). This is detected by the EIB 74x and displayed in the
status word of the position data packet by the "lost trigger" bit. This bit remains
set to"1" until actively reset by the customer software application using a clear
command.

The above values apply if incremental signals are used. When using the EnDat
interface, make sure to take the EnDat transmission time into account.

0 If the maximum trigger rate is massively exceeded (e.g. by wrong
parameterization or if too many events are signaled at the external
trigger input), the result may be that the EIB 74x no longer responds to
external commands. To make it responsive again, a hardware reset is
required.

Counter for accepted trigger events

In addition to monitoring for lost triggers, the EIB 74x has, for further error
detection, a counter that is incremented by each incoming and accepted trigger
event from the master trigger source. A trigger event is accepted if the above-
mentioned interval is maintained. Trigger events resulting in lost triggers are not
counted.

The counter value is transmitted in the position data packet and can be monitored
for continuity. This makes it possible to detect lost position data packets.
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Timestamp

The "timestamp" function is also used to monitor the data flow. The timestamp
counter is a free-running timer with a freely programmable time interval. Each
trigger event that results in a position value determination also causes the current
timer value to be saved to the timestamp register. If the timestamp function is
active, the contents of this register will be transmitted together with the position
data packet. This enables the customer software application to check whether
the latch time of each individual position value corresponds to the expected value.
In applications that do not have a periodical trigger, this register can be used to
transmit the time of the trigger event.

The time interval of the timestamp counter is a multiple of the EIB 74x’s internal
system clock. Before the timestamp can be used, the time interval must be set by
a software command. For this purpose, first read out the "clock ticks per ps" value
and then set the required time interval depending on this value. This is necessary
to keep the software compatibility independent of various settings for the system
clock.

0 To calculate the value of a period (e.g. for the per i od parameter of the
El B7Set Ti mest anpPer i od) function call correctly, pass the following
values to the function:
peri od = interval in us * clock ticks per ps
To read out the value of "clock ticks per ps', you can e.g. use the
El B7Get Ti mer Tri gger Ti cks or El B7Get Ti mest ampTi cks
function.
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25 Status word

The status word must be interpreted depending on the poll type:

B |ncremental position data
® EnDat position data
= Polling of EnDat additional data

The status word is transmitted separately for each encoder channel and does not

depend on the operating mode set.

Register contents, status word

Bit Incremental position EnDat position

EnDat Auxiliary axis

no. additional datum

0 1 = Valid position 1 = Valid position 1 = Valid position

1 1 = Signal amplitude 1 = CRC error 1 = CRC error 1 = Signal amplitude
error error
Reserved Reserved Reserved Reserved

3 1 =Frequency Reserved Reserved 1 = Frequency
exceeded exceeded

4 1 = Encoder power 1 = Encoder power Reserved 1 = Encoder power
supply error supply error supply error

5 1 = Fan error 1 = Fan error Contents 10 1 = Fan error

6 Reserved Reserved Contents |1 Reserved

7 1= Lost trigger 1= Lost trigger Contents 12 1= Lost trigger

8 1 = Reference 1 = EnDat error Contents I3 1 = Reference
position 1 saved message 1 position saved

9 1 = Reference 1 = EnDat error Contents 14 Reserved
position 2 saved message 2

10 1 = Coded reference Reserved EnDat busy bit Reserved
value for distance-
coded reference
marks is valid

11 1 = Error during the Reserved EnDat RM Bit Reserved
calculation of the
coded reference value
for distance-coded
reference marks. Error
during reference mark
monitoring

12 1 = Homing signal is Reserved EnDat WRN bit Reserved
active

13 1 = Limit signal is Reserved Reserved Reserved
active

14 Reserved Reserved Reserved Reserved

15 Reserved Reserved Reserved Reserved
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Meaning of the error bits

Name

Valid position

Available functions | Status word

Meaning

1 — no error occurred
This bit indicates whether the transmitted position is valid or not

Valid additional datum

1 — EnDat additional datum was received. Otherwise, no additional datum
was selected or it was not received

Signal amplitude error

1 — Signal amplitude of the 1 V,, incremental signals was too low (once or
multiple times after this error message was cleared for the last time)

Frequency exceeded

1 — Excessive Input signal frequency was detected (once or multiple times
after this error message was cleared for the last time)

CRC error

1 — CRC error during EnDat data transmission

Encoder power supply
error

1 — The encoder power supply was switched off (overload cutout respond-
ed)

Fan error

1 — The EIB 74x fan is faulty

Lost trigger

Information see "Maximum trigger rate", Page 29

Reference position 1
saved

1 — Reference position 1 was saved (since the last corresponding software
command)

Reference position 2
saved

1 — Reference position 2 was saved (since the last corresponding software
command)

Coded reference value
for distance-coded
reference marks is valid

1 — coded reference value for distance-coded reference marks was calcu-
lated successfully (since the last corresponding software command)

Error during the calcula-
tion of the coded refer-
ence value for distance-
coded reference marks

1 — Error during the calculation of the coded reference value; must be
reset explicitly. An error was detected during automatic monitoring of the
reference marks. The error must be cleared explicitly.

Homing signal

1 — Homing signal (L1) is active at the time of the position poll

Limit signal

1 — Limit signal (L2) is active at the time of the position poll

EnDat error message 1

1 — Error message 1 active

EnDat error message 2

1 — Error message 2 active

EnDat busy bit

1 — Busy bit has been set

EnDat RM Bit

1 — RM (reference mark) bit has been set

EnDat WRN bit

1T — WRN (warning) bit has been set

Contents 10 ... 14

These five bits define the contents of the received additional datum. The
customer software application requires this information to interpret the
data.

The error bits are not reset automatically, but must be reset explicitly using a
software command in the customer software application. If you co not reset an
error, it will be retransmitted with each new position data packet.

For incremental encoders, an error in the position data packet indicates that the
position is no longer valid and has lost its reference to the reference mark or other

encoder channels.

The occurrence of one error can initiate others. If an encoder power supply error is
reported, other errors will be reported as well. Any error in the power supply must

HEIDENHAIN | EIB 74x | User's Manual for Application Development | 12/2019



Available functions | Status word

therefore be reset first. Wait until the power supply is stable again (waiting time
approx. 1.5 seconds), reset the other errors.

= | ost Trigger
This bit indicates that at least one trigger event could not be processed
correctly due to a too short time interval between two trigger events. This bit
can also be set if malfunctions superimpose the trigger line or EMC influences
have a negative effect on the transmission. The Lost Tri gger bit does not
mean that the position values are wrong, it indicates merely that the trigger
events could not be processed correctly. The reset must also be done actively
by a software command.

®  Reference position saved
The two Ref erence position 1 (2) saved bits indicate that a valid
reference mark was detected and saved. This means that the corresponding
reference position in the position data packet is valid.

® Coded reference value for distance-coded reference marks is valid
This bit is reset by sending the corresponding software command for saving
reference positions. After the coded reference value has been calculated
successfully, this bit is set to active. This means that the “coded reference
value for distance-coded reference marks"” value transmitted in the position
data packet can be used for calculating the absolute position.

= Error in the reference position for distance-coded reference marks
This bit is set if an error has occurred while the coded reference value for
distance-coded reference marks was being calculated. One possible reasonis
that during the reference run, a change of direction has occurred, causing the
same reference mark to be detected twice. You need to reset this error actively
because it will not be reset automatically when the software commmand for
saving reference positions is resent. Furthermore, this bit is set if automatic
monitoring of the reference marks has been activated and an error has
occurred. This is also true for encoders that are not distance-coded. The error
must be cleared explicitly in this case, too.

B Homing/limit signals
The homing/limit signal indicates whether the corresponding signal is active,
provided it is supported by the encoder. The signal state is not saved and does
therefore not need to be cleared.

= Fan error
This bit indicates whether the EIB 74x is working correctly or not. The error
bit does not influence the position data. This error bit is not saved and does
therefore not need to be cleared. The bit is set as long as fan operation is faulty.

@ For more information, refer to the Operating Instructions. If fan
monitoring is not supported, this bit is always set to "0".

2.6 Ethernet interface

The Ethernet interface (LAN) is used for the configuration of the EIB 74x and for
transmitting the position data packets. TCP commands are used for configuration
whilst UDP packets are used for transmitting the data in Soft Real-Time operating
mode. The settings of the PC firewall must be selected correspondingly.

The network settings of the EIB 74x can be changed by means of the software
commands. The IP address can either be permanently set or can be obtained
dynamically from a DHCP server.

@ For more information, refer to the Operating Instructions or see "DHCP",
Page 8.
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2.7 Operating modes

The EIB 74x supports the following operating modes:
= Polling

B Soft Real-Time

= Streaming

B Recording
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2.71

Configuration of data packets

You need to configure a data packet for the Soft Real-Time, Streaming, and
Recording operating modes. With each trigger event, certain data will be
transferred or recorded, depending on this configuration. This makes it possible
to limit the quantity of data to the elements actually required. This reduces the
required transmission capacity and the memory space needed in Recording
operating mode.

A data packet is divided into several regions. Each region contains the data for

a certain axis of the EIB 74x or global information. The global information must
always be contained in the first region of the data packet. Then one or more
regions can follow for the axes. Axes can be omitted here; however the axes must
be contained in ascending order in the data packet. For example, "Globallnfo-Axis1-
Axis3-Axis4" would be a valid data packet, but "Globallnfo-Axis1-Axis4-Axis3" would
be invalid. If an auxiliary axis is used, its configuration must be included in the last
region of the data packet.

Different data elements can be contained within each region. All possibilities are
listed in the table below. The length indicates the number of bytes for the data
element. The sum of all elements from all regions is the size of the data packet.
However, the length of a data packet must always be a multiple of 4 bytes. If a
certain configuration does not meet this requirement, the packet is padded at the
end with a corresponding number of fill bytes.

Packet configuration

Region Data element Description Length
in bytes
Global Trigger counter Counter for trigger events 2
Axis Status word Status and error messages 2
Position value Current position value of the 6
encoder
Timestamp Timestamp for position value 4
Reference position Position value of reference 12
marks
Coded reference Calculated reference position 6
position for distance-  for distance-coded reference
coded reference marks
marks
Amplitude value of Byte 0 ... 1: signal A 4
incremental signal Byte 2 ... 3: signal B
EnDat additional Byte O ... 1: status word 4
datum 1 Byte 2 ... 3: additional datum
EnDat additional Byte O ... 1: status word 4
datum 2 Byte 2 ... 3: additional datum
Auxiliary Status word Status and error messages
axis Position value Current position value of the 4
encoder
Timestamp Timestamp for position value
Reference position Position value of reference 4
marks
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The following example illustrates the configuration of a data packet for two axes. In
addition, a region has been added for the global information.

® Global information: Trigger counter

B Axis 1: Incremental interface (1 V), one reference mark

= Axis 2: Incremental interface (1 V), one reference mark

Packet configuration

Region Data element Length in bytes
Global Trigger counter 2
Axis1 Status word 2
Position value 6
Timestamp 4
Reference position 12
Axis2 Status word
Position value
Timestamp
Reference position 12
Fill bytes 2

This results in a total data packet length of 52 bytes.
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Default configuration

After the device is switched on, the EIB 74x loads a default configuration for the
data packet. This configuration comprises the global information and one region
each for all four axes. The following table shows the structure of the data packet.

Packet configuration

Region Data element Length in bytes

Global Trigger counter

Axis1 Status word

Position value

Timestamp

Reference position 1

Reference position 2

DO O |~ |OIN|N

Coded reference value for distance-
coded reference marks

Amplitude value of incremental signal

Axis2 Status word

Position value

Timestamp

Reference position 1

Reference position 2

o|lolo|r|lo|Nn|A

Coded reference value for distance-
coded reference marks

Amplitude value of incremental signal

Axis3 Status word

Position value

Timestamp

Reference position 1

Reference position 2

o|lolo|lr|lo|Nn|~

Coded reference value for distance-
coded reference marks

Amplitude value of incremental signal

Axis4 Status word

Position value

Timestamp

Reference position 1

Reference position 2

ololo|/r|lo|Nv|A

Coded reference value for distance-
coded reference marks

Amplitude value of incremental signal 4
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2.7.2 Polling operating mode

This operating mode is activated by default after the initialization of the EIB 74x.
The position data is determined in the EIB 74x as soon as a corresponding
command is received. The EIB 74x transmits the data within the response packet
to the customer application.

The diagram below illustrates the sequence of a position poll. A command is
sent to the EIB 74x from a customer software application on the PC. The EIB 74x

generates the position data and returns it in a TCP packet. The data is transmitted
to the application.

Processing of trigger events:

B Since the software influences the time at which the position value is formed,
this time can thus not be determined exactly.

= Only software triggers are used for triggering.

Application
Parameters
i TCP
Receive data
Function of Execute command
the driver TCP —
R .
| 4 Transmit response
Return value
EIB
PC

Figure 16: Position poll procedure in Polling operating mode

The data packets in Polling operating mode depend on the selected function, see
"Driver software", Page 45.

38

HEIDENHAIN | EIB 74x | User's Manual for Application Development | 12/2019



Available functions | Operating modes

2.73

Soft Real-Time operating mode

The position data is transported with UDP packets from the EIB 74x to the PC. This
occurs in parallel to the TCP communication via the standard Ethernet interface.
The position data is generated when the EIB 74x receives a trigger signal. With
each trigger event, a data packet is sent to the PC automatically. There, the packets
can be read from a FIFO.

For Soft Real-Time operating mode, the EIB 74x must be configured following the
steps listed below:

Initialization of the EIB 74x

Initialization and configuration of the axes
Configuration of the data packet

Configuration of the trigger logic

Selection of the Soft Real-Time operating mode
Activation of the trigger source

The diagram below illustrates the communication process schematically. The
customer software application has to configure the EIB 74x. The data is then
transmitted to the FIFO independently. From here, the application can read out the
data within a program loop.

In parallel to the position poll, the status of the EIB 74x can be polled or error
messages can be cleared.

Application

i TCP X
Driver function ) Configuration

Trigger

Create position
data

Read position FIFO [ ubpP

values (Driver) [¥

Transmit data

EIB

PC

Figure 17: Position poll procedure in Soft Real-Time operating mode

As soon as the position values from the FIFO are read on the PC, this is confirmed
to the EIB. If further data is available in the EIB 74x, it will be transmitted.

When the application is closed, the above-mentioned initialization steps must
be taken in the reverse order. The trigger source must be deactivated first. The
operating mode can then be changed or the connection to the EIB 74x can be
closed.

Processing of trigger events:

B External trigger inputs are supported
B |nternal trigger sources are supported
m  Software triggers are supported

In order to interpret the data correctly when evaluating them, you need to take the
data packet structure into account.

If a "Frequency exceeded" or "Lost Trigger" error occurs, it is recommended that the
measurement be repeated. To clear the errors, the "Polling" operating mode should
be selected temporarily.
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2.74 Streaming operating mode

The position data is buffered by the EIB 74x and transported to the PC. This occurs
in parallel to the TCP communication via the standard Ethernet interface. The
position data is generated when the EIB 74x receives a trigger signal. A data
packet is generated with each trigger event. Depending on the trigger rate and
data volume, multiple data packets are grouped and transmitted to the PC. There,
the packets can be read from a FIFO.

For Streaming operating mode, the EIB 74x must be configured following the steps
listed below:

® |nitialization of the EIB 74x

Initialization and configuration of the axes
Configuration of the data packet
Configuration of the trigger logic

Selection of the Streaming operating mode
Activation of the trigger source

The diagram below illustrates the communication process schematically. The
customer software application has to configure the EIB 74x. The data is then
transmitted to the FIFO independently. From here, the application can read out the
data within a program loop.

In parallel to the position poll, the status of the EIB 74x can be polled or error
messages can be cleared. In particular, the status of the FIFO in the EIB 74x can
be polled in order to detect overflow early.

Application

A Monitoring N
Driver function ) Configuration

Trigger

Create position
data

Read position
o FIFO | Data

(Driver) |¥

Transmit data

EIB

PC

Figure 18: Position poll procedure in Streaming operating mode

As soon as the position values from the FIFO are read on the PC, this is confirmed
to the EIB. As further data is available in the EIB 74x, it will be transmitted.

When the application is closed, the above-mentioned initialization steps must
be taken in the reverse order. The trigger source must be deactivated first. The
operating mode can then be changed or the connection to the EIB 74x can be
closed.

Processing of trigger events:

B External trigger inputs are supported
B |nternal trigger sources are supported
m  Software triggers are supported

In order to interpret the data correctly when evaluating them, you need to take the
data packet structure into account.

If a "Frequency exceeded" or "Lost Trigger" error occurs, it is recommended that the
measurement be repeated. To clear the errors, the "Polling" operating mode should
be selected temporarily.
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2.75 Recording operating mode

The position data is saved in the memory of the EIB 74x. A data packet is
generated and saved with each trigger event. After the recording phase ends, the
data can be transmitted.

The Recording operating mode supports two submodes. In Single Shot mode,
data recording is automatically ended as soon as the memory is full. In Rolling
mode, the data is saved in a ring buffer. When the memory is full, the oldest entry
is overwritten. When Recording operating mode is terminated, the last n samples
can be read from the memory.

The recording memory size depends on the data packet size and can be read out
(see "Recording — reading the memory size", Page 82).

For Recording operating mode, the EIB 74x must be configured following the steps
listed below:

B |nitialization of the EIB 74x

Initialization and configuration of the axes

Configuration of the data packet

Configuration of the trigger logic

Selection of the Recording operating mode

Activation of the trigger source

After the recording phase is concluded, the following steps have to be taken:
® Deactivation of the trigger source

m Selection of the Polling operating mode

B Start data transmission

The diagram below illustrates the communication process schematically. The
customer software application has to configure the EIB 74x. In the first phase
(recording), the data will be saved in the EIB 74x. In the second phase (data
transmission), the data will be transmitted to the host and saved in a FIFO. From
here, the application can read out the data within a program loop.

During the recording, the status of the EIB 74x can be interrogated or error
messages can be cleared. In particular, the status of the memory in the EIB 74x
can be polled.

Application

A Monitoring
Driver function )| Configuration

Start/stop

Create position
data

Read position Data
value FIFOI s

(Driver) |¥

Transmit data

EIB

PC

Figure 19: Position poll procedure in Recording operating mode

Processing of trigger events:

= External trigger inputs are supported
= |nternal trigger sources are supported
®  Software triggers are supported

In order to interpret the data correctly when evaluating them, you need to take the
data packet structure into account.

HEIDENHAIN | EIB 74x | User's Manual for Application Development | 12/2019



2.8

2.8.1

42

Available functions | Firmware update

Firmware update

Users can update the EIB 74x firmware with a TFTP client. However, only special
update files from HEIDENHAIN may be installed on the EIB 74x.

Updating the firmware

The example below assumes that the firmware update will be performed for a
computer running a Windows operating system. The EIB 74x must be connected
to the computer via Ethernet. In this example, the file name for the update is
update_633281-14.flash. This file is saved under C:\temp\EIB.
» Open the Windows command line window
» Save the update file under C:\temp\EIB\update_633281-14.flash
> Start the TFTP file transfer > tftp -i 192.168.1.2

put C:\temp\EIB\update_633281-14.flash tmp\update.flash

® The -i option activates binary file transfer

IP address: 192.168.1.2 or customerspecific setting

B Put command: Transfer from the host to the EIB 74x

B The source file in this example is C:\temp\EIB\update_633281-14.flash
B The target file is always tmp\update.flash

If the file has been transferred successfully, the TFTP client displays a
corresponding message in the command line. The status LED of the EIB 74x is
switched off. After the internal data transfer to the flash memory, the status LED
will be switched back on. This process can take up to 60 seconds. While the status
LED is off, the power supply must not be switched off, nor may commands be
sent to the EIB 74x via the Ethernet interface.

When the status LED is active again, make sure to use the relevant software
command to poll whether the update has been completed successfully or not. The
status of the update process can be polled until the EIB 74x is booted again.

The EIB 74x will boot the new firmware version after the next reset. If an error
occurs during the firmware update, the corresponding settings, as indicated in the
"‘Device Resets" chapter of the Operating Instructions, will be used for booting.

o If you perform the update on a Linux system, please note that the use
of /" (slash) and "\" (backslash) is different. The EIB 74x requires the
backslash, as indicated above. Otherwise, while the update file will be
transferred to the EIB 74x, it will not be installed on the EIB 74x.

Example for a Linux system:
user@pc> tftp -v 192.168.1.2 -m binary -c
put update_633281-14.flash tmp\\update.flash
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2.8.2 Activating the TFTP client

The instructions below describe how to activate the TFTP client in Microsoft
Windows 10. Follow the same procedure to activate the TFTP client in Microsoft
Windows 7.

> Select the following in succession in Microsoft Windows:
= Start
® Control Panel
® Programs
® Programs and Features
> The Programs and Features dialog opens
Select the Turn Windows features on or off dialog
The Turn Windows features on or off dialog opens

v Vv

Press the Windows key + "R"

The Run dialog opens

Enter "appwiz.cpl” via the keyboard

Confirm your entry with OK

The Programs and Features dialog opens

Select the Turn Windows features on or off dialog
The Turn Windows features on or off dialog opens

VvV vV vV VvV VvV VY

B Windows-Features — O x

Windows-Features aktivieren oder deaktivieren [ 7]

Verwenden Sie die Kontrollkdstchen, um die entsprechenden Features ein- oder auszuschalten. Ein ausgefiilltes
Kontrollkdstchen bedeutet, dass ein Feature nur teilweise aktiviert ist.

[l | Simple Network Management-Protokoll (SNMP) A
[1 | SMB Direct
[/l | Telnet-Client

] | Unterstiitzung fir die Remotedifferenzialkomprimierungs- AP
[ | Unterstitzung fiar die SMB 1.0/CIF5-Dateifreigabe
| | Windows Identity Foundation 3.3
¥ | Windows PowerShell 2.0
[1  Windows-Prozessaktivierungsdienst
[ | Windows-Subsystem fiir Linux (Beta)
| | Windows-TIFF-IFilter

[ | XPS-Dienste e

OK | Abbrechen

Figure 20: Turn Windows features on or off dialog

> Enable the TFTP Client by checking the box
» Confirm with OK

> The TFTP client is available as a command in the command line without
restarting the system.
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To be able to make optimal use of the TFTP client, some firewall
adjustments may be required.

@ For more information, please refer to Microsoft Support.

2.9 Reset

Please refer to the Operating Instructions
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3.1 General information

Functions are provided for accessing the EIB 74x from a software application. This
group of functions is supplied as a DLL file for Windows systems and as SO library
for Linux. The following operating systems are supported:

5 \Windows
B Linux/Unix

o If not stated otherwise, both the 32-bit and the 64-bit versions are
supported if they are available for the Windows version you use.

@ Note the system requirements in the ReadMe file included in the
installation package. If third parties require any of the function
packages, then these should be installed at a later date as needed.

In addition to the libraries, a header file that enables the functions to be integrated
into C/C++ programs is also supplied. To create a program, you need to include the
library in the project.

".vi's (virtual instruments) are provided for LabView. They are based on the
Windows DLL. The designation, functionality, and input/output parameters of
the each ".vi" are in line with the respective function calls, which are documented
below. Particularly for complex data types, a ".vi" may require a LabView-specific
customization, along with the DLL call. The corresponding customizations are
apparent when you open the ".vi".

0 Support for Visual Basic and C# upon request.

3.2 Installation instructions
The stated directories and files refer to the driver CD for the EIB 74x.

3.21 Installation under Microsoft Windows

Before an application can load the DLL, the eib7.dll file must be copied from
the EIB_74x\windows\bin directory to the Windows system directory (e.g. C:
\Windows\system32).

For 64-bit operating systems, copy the eib7_64.dll file from the EIB_74x\windows
\biné4 directory to the Windows system directory (e.g. C:\Windows\system32)
and then rename it to eib7.dll. To ensure compatibility with 32-bit applications,
additionally copy the eib7.dll file to the SysWOW64 system directory in the
Windows folder (e.g. C:\Windows).

Alternatively, the path for the DLL can be declared in the system. The DLL
interface is defined via the following two files: eib7.lib in EIB_74x\windows\lib
and eib7.h in EIB_74x\windows\include. These files must be included in the
software project of your development environment (for C/C++ environments).
Copy the eib7.lib file to the library directory of the development environment or
enter its path.

46 HEIDENHAIN | EIB 74x | User's Manual for Application Development | 12/2019



Driver software | Installation instructions

3.2.2

3.3

3.3.1

3.3.2

Installation under Linux

For an application to load the SO library for 32-bit operating systems, copy the
libeib7.so file from the EIB_74x/linux/lib directory of the CD to the usr/local/lib
directory.

For 64-bit operating systems, use the libeib7_64.s0 file from the EIB_74x/linux/
lib64 directory and rename it to libeib7.so. The library interface is defined via
the eib7.h file from the EIB_74x/linux/include directory. Copy this file to usr/
local/include and then include it in the software project in the development
environment.

The stated directories are in line with the "Filesystem Hierarchy Standard" for Linux
operating systems. The libeib7.s0" library was compiled for i386 systems under
kernel 2.6.

Overview

Establishing communication

The data packet for the Soft Real-Time, Streaming, and Recording operating modes
must be configured before you activate one of the modes.

The configuration data is saved in an array of the El B7_Dat aPacket Secti on
type. One element of the array must be configured for each region. This can be
done using the EI B7TAddDat aPacket Sect i on() function (see "Creating a data
packet", Page 56).

Then, you can load this configuration into the EIB 74x using the

El B7Conf i gDat aPacket () function (see "Configuring a data packet",

Page 58)

Polling operating mode

The axis functions can be used to access the encoders. For this purpose, you must
first configure the axis with EI B71 ni t Axi s() . You can then read out the position
values or acknowledge error messages.

There is no need to select a trigger source. Triggering is done implicitly with the
El B7Get Posi ti on() function call.

HEIDENHAIN | EIB 74x | User's Manual for Application Development | 12/2019

47




3.3.3

3.34

48

Driver software | Overview

Soft Real-Time operating mode

First, initialize the axes with El B7I ni t Axi s() and then configure the data packet
and the trigger logic. Then, the Soft Real-Time operating mode can be activated. In
Soft Real-Time operating mode, only the error messages from the status word for
the position values can be reset.

After you have switched to Soft Real-Time operating mode, the trigger source can
be activated. The customer software application on the host must continuously
read out the position data from the receive buffer to prevent an overflow. This can
be done using the El B7TReadFI FODat a() (see "Reading data from the FIFO",
Page 83) or EI B7ReadFI FODat aRaw( ) (see "Reading and converting data from
the FIFQO", Page 87) function. Each of these functions reads one or several

entries from the FIFO.

Each entry contains a data packet from the EIB 74x. The entry size can be
determined beforehand using the EI B7Si zeOf FI FOEnt ry() (see "Reading the
size of a FIFO element”, Page 84) and EI B7Si zeOf FI FOEnt r yRaw( ) (see
"Reading the size of a FIFO element after conversion®, Page 88) functions.

You can access the individual components of a FIFO entry with the
El B7Get Dat aFi el dPtr () or El B7Get Dat aFi el dPt r Raw() function.

It is also possible, by using the callback mechanism, to register a function that will
be called as soon as new data is available in the FIFO (see "Activating the callback
mechanism", Page 91).

Streaming operating mode

First, initialize the axes with EI B7I ni t Axi s() and then configure the data packet
and the trigger logic. Then, the Streaming operating mode can be activated. In
Streaming operating mode, only the error messages from the status word for the
position values can be reset and the buffer status can be read out (see "Checking
the streaming status", Page 83).

After you have switched to Streaming operating mode, the trigger source can be
activated. The customer software application on the host must continuously read
out the position data from the receive buffer to prevent an overflow. This can be
done using the El B7TReadFI FODat a() (see "Reading and converting data from
the FIFQO", Page 87) or ElI B7ReadFI FODat aRaw() (see "Reading data from the
FIFO", Page 83) functions. Each of these functions reads one or several entries
from the FIFO.

Each entry contains a data packet from the EIB 74x. The entry size can be
determined beforehand using the EI B7Si zeOf FI FOEnt ry () (see "Reading the
size of a FIFO element", Page 84) and EI B7Si zeOf FI FOEnt r yRaw( ) (see
"Reading the size of a FIFO element after conversion®, Page 88) functions.

You can access the individual components of a FIFO entry with the

El B7Get Dat aFi el dPtr () or El B7Get Dat aFi el dPt r Raw() function.

It is also possible, by using the callback mechanism, to register a function that will
be called as soon as new data is available in the FIFO (see "Activating the callback
mechanism", Page 91).
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3.35 Recording operating mode

First, initialize the axes with El B7I ni t Axi s() and then configure the data packet
and the trigger logic. Once the Recording operating mode is active, the data will
be saved in the EIB 74x with each trigger event. You can select the trigger source
in the Recording mode of operation. The status of the buffer can be read out
"Recording — verifying the status".

Once the recording is finished, the data can be transmitted to the host. This
is done in Polling mode of operation. The transfer can be started with the
El B7Tr ansf er Recor di ngDat a() function.

The customer software application on the host can read out the position data from
the receive buffer with the EI B7ReadFI FODat a() (see "Reading and converting
data from the FIFO", Page 87) or EI B7ReadFI FODat aRaw() (see "Reading

data from the FIFO", Page 83) function. Each of these functions reads one or
several entries from the FIFO.

Each entry contains a data packet from the EIB 74x. The entry size can be
determined beforehand using the EI B7Si zeOf FI FOEnt ry() (see "Reading the
size of a FIFO element", Page 84) and El B7Si zeOf FI FOEnt r yRaw() (see
"Reading the size of a FIFO element after conversion®, Page 88) functions.

You can access the individual components of a FIFO entry with the
El B7Get Dat aFi el dPtr () or El B7Get Dat aFi el dPt r Raw() function.

3.3.6 Data types and data packets

Simple data types

B El B7_HANDLE: Handle for EIB 74x

B ElI B7_AXI S: Handle for an axis on the EIB 74x

® El B7_1 O Handle for an input or output port on the EIB 74x
B El B7_ERR: Error message

® ENCODER_POSI Tl ON: Position value (64-bit integer)

o For the EIB 74x, the following data formats are assumed for integer in
C/C++:

® short: 16-bit integer

= |ong: 32-bit integer

= |ong long: 64-bit integer

These data formats must be taken into account, especially for 64-bit
operating systems.

EnDat additional datum
struct ENDAT_ADDI NFO

Component Description
St at us Status word for the additional datum
info Data of the additional datum
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Information for TCP connection

struct ElI B7_CONN_I NFO

Component Description

id Identification number for this connection
local ip Local IP address for this connection

| ocal port Local port number for this connection
renote ip IP address of the EIB 74x for this connection

renote port

Port number of the EIB 74x for this connection

Configuration for data packet

struct EI B7_Dat aPacket Secti on

Component Description

region Global information, or axis of the EIB 74x
itens Data elements within the region

Parameters and return values
All functions supply a return value of the EI B7_ERR type. This labels a function call
as successful or reports an error that occurred during execution.

The input values for the functions are passed as variables (transfer by value). For
return values, a pointer to a variable is passed that contains the result after the
function has been executed successfully (transfer by reference).

The device, axis, and 10 functions can provide the following error messages as

standard return values:

Standard return values
El B7_NoErr or

El B7_CMNDEr r

El B7_I nval i dHandl e

El B7_FuncNot Supp
EI B7_I nval i dResponse
El B7_AccNot Al | owed

El B7_ConnReset

El B7_ConnTi meout

El B7_Recei veError
El B7_SendErr or

El B7_Out Of Menmor y
ElI B7_PortDirlnv

Function call was successful

Function call canceled with an error message

The handle to EIB 74x or to the axis on the EIB 74x
is invalid

Function not supported by the EIB 74x

Error during data transmission

Function cannot be executed because the EIB 74x
does not allow access

Connection closed by the EIB 74x

Timeout during the data transmission to the EIB 74x
Error while receiving the data

Error while sending the data

The system cannot allocate sufficient memory

Signal direction of the port is incorrect (only 10
function)

In addition, other return values may be returned. These are indicated separately for

each function.
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3.4 Auxiliary functions

3.4.1 Determining the IP address

The host name of the EIB 74x or its IP address (as a C string) is converted into an
IP address in "host byte order". The name must be passed as a C string. Examples
are "192.168.1.2" or "EIB74x-SN1234567".

Function
El B7_ERR EI B7Get Host | P ( const char* host name,
unsi gned | ong* ip
)
Parameters
Host name Pointer to a C string containing the IP address or the
host name of the EIB 74x.
ip [return value] Pointer to a variable to which the IP

address of the EIB 74x is saved

Return value
The return value supplies a status for the function call. Possible values are listed

below:
El B7_NoErr or Function call was successful
El B7_Host Not Found IP address could not be determined

3.4.2 Changing the position data format

The data format of a position value is converted from a 64-bit integer format

to double format. The function can be used only for incremental encoders.

The converted value has the unit "1 signal period." The period counter value
corresponds to the part of the result before the decimal point; the decimal places
are formed from the interpolation value.

Function

El B7_ERR EI B71 ncr PosToDoubl e ( ENCODER_POQSI TI ON src,

doubl e* dest
)
Parameters
src Position value of an incremental encoder
dest [return value] Pointer to a variable to which the

converted position is saved

Return value
The return value supplies a status for the function call. Possible values are listed

below:
El B7_NoEr r or Function call was successful
El B7_Param nval i d Passed position value invalid
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Device functions

The device functions always refer to the entire EIB 74x. There is no distinction
between the individual axes. In some functions, the parameters affect all axes.

Besides the standard return values ("Parameters and return values'), all device
functions may also return further values. These are indicated separately for each
function.

Opening a connection to the EIB 74x

A TCP connection is established with the EIB 74x. This does not result in any
changes in the settings in the EIB 74x. If it is not possible to establish the
connection, an error message will be returned. The driver must be compatible with
the EIB 74x firmware to function correctly. This is verified once the connection is
established. If necessary, the EIB 74x firmware version can be read out using this
function. To do this, the i dent parameter must be used to pass the address of a
memory area to which the version number is written as a C string.

Function
El B7_ERR EI B70pen ( unsigned | ong ip,
El B7 _HANDLE* ei b,
| ong ti meout,
char* i dent,
unsi gned | ong I en
)
Parameters
ip IP address in "host byte order"
eib [return value] Handle for the EIB 74x if the function
was completed successfully
ti meout Timeout for the following commands in milliseconds
(not valid for EI B7Open())
i dent [return value] Pointer to the target memory to which
the firmware version of the EIB 74x is saved as a
C string. The size of this memory must be at least
9 bytes. If this parameter is a NULL pointer, the
firmware version of the EIB 74x will not be read out
Ien Size of the target memory in bytes (0 if i dent =

NULL)

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following
error messages can occur:

EI B7_Cant I ni t WnSock Unable to initialize the operating system socket layer
(only on Windows)

El B7_Cant OpenSocket System resources for the connection not available

El B7_Out Of Menory Not enough memory available
El B7_I FVer si onl nv EIB 74x firmware is incompatible with the driver
El B7_Cant Connect The connection cannot be established (the EIB 74x

is either switched off or cannot be reached)
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3.5.2 Closing the connection to the EIB 74x

The connection to the EIB 74x is being closed. The EIB handle may not used any
longer. Likewise, all handles to axes generated from this EIB handle are invalid. If
a special operating mode of the EIB 74x has been activated via this handle, Polling
operating mode will be activated when the connection is closed. All other settings
in the EIB 74x are retained.

Function

El B7_ERR EI B7Cl ose ( ElI B7_HANDLE eib
)

Parameters

eib EIB handle

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.5.3 Polling the connection status

The status of the connection to the EIB 74x is polled. This makes it possible to
determine whether a connection has already been closed or a communication
error has occurred. This function will not transfer any data to the EIB 74x. The

status refers to the previous commands.

Function
El B7_ERR EIlI B7Get Connecti onSt at us ( EI B7_HANDLE ei b,
El B7_CONN_STATUS* st at us
)
Parameters
eib EIB handle
St at us [return value] Pointer to the target variable for the status
St at us Description
El B7_CS_Connect ed Connection to the EIB 74x established
El B7_CS_Cl osed No connection to the EIB 74x
El B7_CS_Ti meout Timeout during data transfer
El B7_CS_Connecti onReset The connection has been closed by
the EIB 74x
El B7_CS_Transmi ssi onError Transmission error occurred

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).
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Setting up the timeout

The timeout for the TCP connection to the EIB 74x is reset. This value is applicable
to all subsequent function calls. The timeout must be at least 100 ms. Lower
values are automatically increased to 100.

Function
El B7_ERR EI B7Set Ti meout ( ElI B7_HANDLE ei b,
| ong ti meout
)
Parameters
eib EIB handle
ti meout Timeout in milliseconds (= 100)

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following
error messages can occur:

EI B7_I | I egal Paramet er Timeout value cannot be set

Reading out the number of axes

The number of axes with D-sub input in the EIB 74x is read out.

Function

El B7_ERR EI B7Get NunmOf Axes ( ElI B7_HANDLE ei b,
unsi gned | ong* dsub,
unsi gned | ong* resi,
unsi gned | ong* res2,
unsi gned | ong* res3

)

Parameters

eib EIB handle

dsub [return value] Pointer to the target variable for the

number of axes with D-sub input

resl [Return value] Reserved

res2 [Return value] Reserved

res3 [Return value] Reserved

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).
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3.5.6 Requesting handle for axis

The handles for access to the axes of the EIB 74x are generated. They are each
saved in an array whose size must also be transferred as a parameter. The return
value contains the number of valid handles. The function returns one handle for
each axis of the EIB 74x, but only as many as can be accommodated by the array
(si ze parameter). The handles are stored in the array in ascending order, starting

with axis 1.

Function

El B7_ERR EI B7Get Axi s ( ElI B7_HANDLE ei b,
El B7_AXI S* set,
unsi gned | ong si ze,
unsi gned | ong* I en

)

Parameters

eib EIB handle

set [return value] Pointer to the first array element

size Maximum number of entries in the array

Ien [return value] Number of valid entries in the array

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).
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Requesting 10 port handles

Handles are generated for access to the IO ports of the EIB 74x. The handles for
the inputs and the outputs are each saved in an array whose size must also be
transferred as a parameter. The number of valid handles in the array is indicated in
the i | en or ol en parameter, respectively. The function returns one handle for each
IO port of the EIB 74x, but only as many as can be accommodated by the array

(i si ze and osi ze parameters).

Function
El B7_ERR EI B7Get | O ( EI B7_HANDLE ei b,
El B7_| O* i set,
unsi gned | ong isize,
unsi gned | ong* ilen,
El B7_| O oset,
unsi gned | ong osi ze,
unsi gned | ong* ol en
)
Parameters
eib EIB handle
i set [return value] Pointer to the first element of the
array with the input handles
i size Maximum number of entries in the i set array
ilen [return value] Number of valid entries in the i set
array
oset [return value] Pointer to the first element of the
array with the output handles
osi ze Maximum number of entries in the oset array
ol en [return value] Number of valid entries in the oset
array

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

Creating a data packet

You can use this function to write the configuration for the data packet. For each
function call, one element from the array will be initialized for the configuration
data. The index indicates the element, the first element having the index 0. Each
element consists of a region and the data elements. The region specifies the axis
or the global information. Different data elements can be added for each region.
All data elements for a region must be OR gated and be passed as the i t ems
parameter. The data elements are specified as El B7_Dat aPacket |t em

Function

El B7_ERR ElI B7AddDat aPacket Secti on ( EI B7_Dat aPacket Secti on* packet,

unsi gned | ong i ndex,
El B7_Dat aRegi on region,
unsi gned | ong items
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Parameters
packet Pointer to the array for the configuration data
i ndex Index of the array element
region Region of the data packet
region Description
El B7_DR_d obal Global information
El B7_DR_Encoder 1 Data for axis 1
El B7_DR_Encoder 2 Data for axis 2
El B7_DR_Encoder 3 Data for axis 3
El B7_DR_Encoder 4 Data for axis 4
El B7_DR_AUX Data for auxiliary axis
itenms Data elements within the region (OR-operation with multiple

elements is possible)

items Description

El B7_PDF_Tri gger Count er | Trigger counter (only in
El B7_DR_Gl obal )

El B7_PDF_St at usWord Status word for position

El B7_PDF_Positi onDat a Position value

El B7_PDF_Ti mest anp Timestamp for position
El B7_PDF_Anal og ADC values for signals A and
B

El B7_PDF_Ref er encePos Reference positions 1 and 2

El B7_PDF_Di st CodedRef Coded reference value

El B7_PDF_EnDat _Al 1 EnDat 2.2 additional datum 1

El B7_PDF_EnDat _Al 2 EnDat 2.2 additional datum 2

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Param nvalid Invalid parameter
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3.5.9 Configuring a data packet

The data packet for the Soft Real-Time, Streaming, and Recording operating
modes can be configured. The configuration is possible only in the Polling mode of
operation. The configuration will be adopted as soon as another operating mode
(except for Polling) is activated.

Function
El B7_ERR EI B7Confi gDat aPacket ( EI B7_HANDLE ei b,

El B7_Dat aPacket Secti on* packet,

unsi gned | ong size

)
Parameters
eib EIB handle
packet Pointer to the array with the configuration data for
the data packet

size Number of entries in the packet array

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Param nval id Invalid parameter

El B7_Packet TooLong The configuration data describe an excessively long
data packet

ElI B7_I nval i dPacket The configuration data describe an invalid data
packet
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3.5.10 Selecting the operating mode

The operating mode for the EIB 74x can be set. The Polling, Soft Real-Time,
Streaming, and Recording operating modes are supported. In the Recording
operating mode, you can choose between Single Shot and Rolling operation.

Function
El B7_ERR EI B7Sel ect Mode ( ElI B7_HANDLE ei b,
El B7_OPERATI NG_MODE mode
)
Parameters
eib EIB handle
mode Operating mode
nmode Description
El B7_OM Pol li ng Polling operating mode
El B7_OM SoftReal time Soft Real-Time operating
mode
El B7_OM St ream ng Streaming operating mode
El B7_OM_Recor di ngSi ngl e | Recording operating mode —
Single Shot
El B7_OM_Recor di ngRol | Recording operating mode -
Rolling

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur;

El B7_Cant OpenSocket Internal error (socket error)
El B7_Cant St art Thread Internal error (thread error)
EI B7_I nval i dOpMode Selected operating mode not supported

El B7_OpModeActi ve Selected operating mode already active
El B7_OpModeBI ocked Selected operating mode cannot be activated
ElI B7_l nval i dl PAddr Internal error (IP address error)
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3.5.11 Saving network parameters

The parameters for the Ethernet interface of the EIB 74x can be set. This means
the EIB 74x can be adapted to the network. The settings will only take effect after
the next boot process. If the DHCP client is active, the EIB 74x tries to obtain an IP
address from the DHCP server. If the server does not respond within the specified
timeout, the configured IP address will be used.

Function
El B7_ERR EI B7Set Net wor k ( ElI B7_HANDLE ei b,
unsi gned | ong ip,
unsi gned | ong net mask,
unsi gned | ong gat eway,
El B7_MODE dhcp,
unsi gned | ong ti meout
)
Parameters
eib EIB handle
ip IP address of the EIB 74x in "host byte order"
net mask Network mask for the network in "host byte order"
gat eway IP address of the standard gateway in "host byte order"
dhcp Flag for the DHCP client in the EIB 74x
dhcp Description
El B7_NMD_Di sabl e Deactivate DHCP client
El B7_MD_Enabl e Activate DHCP client
ti meout Timeout for the DHCP client in seconds

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Cant SaveCust NW  Network settings could not be saved
El B7_Cant SaveDHCP DHCP timeout could not be saved

El B7_DHCPTi meout | nv DHCP timeout is invalid
El B7_Param nval id Parameters are not a valid network configuration
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3.5.12 Reading out the network parameters

The parameters for the Ethernet interface can be read out. The output always
contains the userdefined settings, even if standard settings were used for booting.

Function
El B7_ERR EI B7Get Net wor k ( EI B7_HANDLE ei b,
unsi gned | ong* ip,
unsi gned | ong* net mask,
unsi gned | ong* gat eway,
El B7_MODE* dhcp
)
Parameters
eib EIB handle
ip [return value] Pointer to the variable for the IP address in "host byte order”
net mask [return value] Pointer to the variable for the network mask in "host byte order"
gat eway [return value] Pointer to the variable for the IP address of the standard gateway in
"host byte order"
dhcp [return value] Pointer to the variable for DHCP client flag
dhcp Description
El B7_NMD_Di sabl e DHCP client deactivated
El B7_MD_Enabl e DHCP client activated

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can Occur;

El B7_NoCust Net wor k No customerspecific (user-defined) settings present

3.5.13 Saving the host name

The host name of the EIB 74x is saved. The name must be passed as a C string,
which can have a maximum length of 32 characters including the null byte. If it

is any longer, the rest will be cut off (truncated). If a string with the length null or
a NULL pointer is passed, the EIB 74x sets the host name to the factory default

setting.

Function

El B7_ERR El B7Set Host nanme ( EI B7_HANDLE ei b,

const char* host name

)

Parameters

eib EIB handle

Host name Pointer to the new host name
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Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OCCur;

El B7_Host nameToolLong Host name too long
El B7_Host nanel nvalid Host name invalid

El B7_Cant SaveHost n Host name cannot be saved
El B7_Cant Rest Def Hn Default host name cannot be loaded

3.5.14 Reading out the host name

The host name of the EIB 74x is read out and saved in the target memory asa C
string. The string has a maximum length of 32 characters (including a null byte). If
the target memory is too small to take the entire string, only the first part will be

copied.

Function

El B7_ERR El B7Get Host name ( ElI B7_HANDLE ei b,
char* host name,
unsi gned | ong I en

)

Parameters

eib EIB handle

Host name [return value] Pointer to the target memory for the

host name
I en Size of the target memory in bytes

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Cant RdHost name Host name cannot be read

3.5.15 Reading out the serial number

The serial number of the EIB 74x is returned as a C string. The string is written to
the target memory. If the target string is too short for the serial number, an error
message will be displayed. The serial number may have a maximum length of 24
characters (including a null byte).

Function
El B7_ERR EI B7Get Seri al Number ( EI B7_HANDLE ei b,
char* seri al,
unsi gned | ong I en
)
Parameters
eib EIB handle
serial [return value] Pointer to the target memory for the
serial number
Ien Size of the target memory in bytes
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3.5.16

3.5.17

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Cant RdHost name  Serial number cannot be read
El B7_Buf fer TooSmal | Target memory is too small

Reading out the device ID

The device ID of the EIB 74x is returned as a C string. The string is written to the
target memory. If the target string is too short for the ID, an error message will be
displayed. The ID may have a maximum length of 16 characters (including a null
byte).

Function

El B7_ERR EI B7Get | dent Nunmber ( ElI B7_HANDLE ei b,
char * i dent,
unsi gned | ong I en

)

Parameters

eib EIB handle

i dent [return value] Pointer to the target memory for the

device ID
Il en Size of the target memory in bytes

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Cant Rdl dent The device ID cannot be read
El B7_Buf fer TooSmal | Target memory is too small

Reading out the MAC address

The MAC address of the EIB 74x is generated. The address is output in binary
format. The target memory must be at least 6 bytes. The first 6 bytes are always
used. The least significant byte of the MAC address is copied to the first byte of
the target memory.

Example for 00: A0: CD: 85: 00: 01:

Offset Memory contents
0 0x01
1 0x00
1 0x85
1 0xCD
1 0xAO0
1 0x00
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Function
El B7_ERR El B7Get MAC ( ElI B7_HANDLE ei b,
unsi gned char* mac
)
Parameters
eib EIB handle
mac [return value] Pointer to the target memory for the
MAC address

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.5.18 Reading out the firmware version number

The version number of the EIB 74x firmware is read out. The sel ect parameter
determines the firmware for which the version number is returned as a C string.
For the string, including the null byte, the target memory must be at least 9 bytes.
If the target memory is too small to take the entire string, only the first part is

copied.
Function
El B7_ERR EIl B7Get Ver si on ( EI B7_HANDLE ei b,
char* i dent,
unsi gned | ong I en,
El B7_FI RMMNARE sel ect
)
Parameters
eib EIB handle
i dent [return value] Pointer to the target memory for the firmware version number
len Size of the target memory in bytes
sel ect Selects the firmware whose version number will be read out
sel ect Description
El B7_FW Current | yBoot ed Firmware currently loaded
El B7_FW Factory Firmware of the factory default
settings
El B7_FW User Firmware of the last update

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.5.19 Reading out the boot mode

The boot mode in which the EIB 74x was started during the last boot process is
read out.
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Function
El B7_ERR EI B7Get Boot Mode ( ElI B7_HANDLE ei b,
El B7_BOOT_MODE* mode
)
Parameters
eib EIB handle
mode [return value] Pointer to the variable for the boot mode
mode Description
El B7_BM User Firmware of the last update with
user's network settings
El B7_BM Fact oryUser Firmware on delivery (factory default
settings) with user network settings
El B7_BM Fact or yDef aul t Firmware on delivery (factory default
settings) with standard network
settings

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.5.20 Reading out the update status

The status can be read out to verify whether an update was completed
successfully. After having read the status, this function call resets the status back
to default (El B7_US_NoUpdat e). The status information is cleared with each boot

process.
Function
El B7_ERR EIl B7Updat eSt at e ( ElI B7_HANDLE ei b,
El B7_UPDATE_STATUS* st at us
)
Parameters
eib EIB handle
St at us [return value] Pointer to the variable for the update status
sel ect Description
El B7_US_NoUpdat e No update loaded
El B7_US_Updat eFai | ed The update failed
El B7_US_Updat eSuccessf ul Update performed successfully
El B7_US_Versi onl nconpati bl e The firmware is not compatible with
the EIB 74x hardware
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Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.5.21 Reading the number of open connections

The number of currently open connections to the EIB 74x is generated. This also
includes semi-open connections that the remote station has already closed, but
that are still open on the EIB 74x.

Function
El B7_ERR EI B7Get Number Of OpenConnecti ons ( EI B7_HANDLE ei b,
unsi gned | ong* cnt
)
Parameters
eib EIB handle
cnt [return value] Pointer to the variable for the number of open

connections

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values',
Page 50).

3.5.22 Reading out the connection data

The connection data of all currently open connections to the EIB 74x can be read
out. An entry in the array will be assigned to each connection, but the maximum
number of entries is restricted by the si ze parameter. The number of valid

elements in the array is returned by the cnt parameter. For more information on
the contents of the connection data, see "Data types and data packets", Page 49.

Function

El B7_ERR EI B7Connecti onl nfo ( EI B7_HANDLE ei b,
El B7_CONN_I NFO* i nfo,
unsi gned | ong si ze,
unsi gned | ong* cnt

)

Parameters

eib EIB handle

info [return value] Pointer to the first element in the array

for the connection data
si ze Size of the i nf o array
cnt [return value] Pointer to the variable for the number

of valid elements in the array

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values',
Page 50).
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3.5.23 Terminating the connection

An open connection to the EIB 74x can be terminated. It is not possible to
terminate the connection used for the function call. This function should mainly
be used to terminate semi-open connections that could not be closed properly
e.g. due to an error at the host. The ID is contained in the EI B7_CONN_I NFO
connection data (see "Reading out the connection data", Page 66).

Function
El B7_ERR El B7Ter mi nat eConnection ( ElI B7_HANDLE ei b,
unsi gned | ong id
)
Parameters
eib EIB handle
id ID of the connection to be terminated

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can Occur;

El B7_Cant Ter mConn Connection cannot be terminated
El B7_Cant Ter nSel f Connection cannot terminate itself
El B7_Param nval i d The parameter is not a valid index for a connection

3.5.24 Reading the timestamp ticks

The timestamp counter is supplied from a clock-pulse source. The timestamp ticks
indicate how many clock pulses per microsecond are generated by the clock-pulse

source.
Function
El B7_ERR EI B7Get Ti mest anpTi cks ( ElI B7_HANDLE ei b,
unsi gned | ong* ticks
)
Parameters
eib EIB handle
ticks [return value] Pointer to the variable for the number

of clock pulses per microsecond

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).
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Setting the timer stamp period duration

The period duration of the freely running timestamp counter can be set. To do this,
indicate the length of the timestamp period in timestamp ticks. This value must be
a natural number greater than zero.

o To calculate the value of a period (e.g. for the per i od parameter of the
El B7Set Ti mest anpPer i od) function call correctly, pass the following
values to the function:
peri od = interval in us * clock ticks per ps
To read out the value of "clock ticks per ps', you can e.g. use the
El B7Get Ti mer Tri gger Ti cks or El B7Get Ti mest anpTi cks

function.
Function
El B7_ERR El B7Set Ti mest anpPeri od ( ElI B7_HANDLE ei b,
unsi gned | ong peri od
)
Parameters
eib EIB handle
peri od Ticks per timestamp period (> 0), for further details,

see "Timestamp", Page 30

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OCCur;

El B7_Param nvalid Invalid timestamp period
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3.5.26

3.5.27

3.5.28

Resetting the timestamp counter

The timestamp counter is set to zero and continues counting from this value.

Function

El B7_ERR El B7Reset Ti nest anp ( El B7_HANDLE ei b
)

Parameters

eib EIB handle

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

Timer trigger — reading the time unit

The timer trigger is supplied from a clock-pulse source. The timertrigger ticks
indicate how many clock pulses per microsecond are generated by the clock-pulse
source.

Function
El B7_ERR EI B7Get Ti mer Tri gger Ti cks ( EI B7_HANDLE ei b,
unsi gned | ong* ticks
)
Parameters
eib EIB handle
ticks [return value] Pointer to the variable for the number

of clock pulses per microsecond

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

Timer trigger — setting the period duration

The period duration of the timer trigger can be set. To do this, the number of
timertrigger ticks making up a period must be stated. This value must be a natural
number greater than zero. If the timer trigger is activated, it will initiate a trigger
event after each period.

Further information: "Maximum trigger rate", Page 29

o To calculate the value of a period (e.g. for the per i od parameter of the
El B7Set Ti mest anpPer i od) function call correctly, pass the following
values to the function:
peri od = interval in us * clock ticks per ps
To read out the value of "clock ticks per ps', you can e.g. use the
El B7Get Ti mer Tri gger Ti cks or El B7Get Ti mest anpTi cks
function.
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Function
El B7_ERR EI B7Set Ti mer Tri gger Peri od ( EI B7_HANDLE ei b,
unsi gned | ong peri od
)
Parameters
eib EIB handle
peri od Ticks per timer trigger period (> 0), for further

details, see "Timestamp"”, Page 30

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Param nvalid The timer trigger period is invalid

3.5.29 Reading the time unit for the delay time at the trigger inputs

The trigger input delay ticks indicate how many clock pulses per microsecond are
generated by the clock-pulse source for the delay time of the signals at the trigger
input. The delay time of the trigger signals can be set to a multiple of the internal
clock-pulse period.

Function
El B7_ERR EI B7Get Tri gger Del ayTi cks ( EI B7_HANDLE ei b,
unsi gned | ong* ticks
)
Parameters
eib EIB handle
ticks [return value] Pointer to the target variable for the

number of clock pulses per microsecond

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.5.30 Clearing the trigger counter

The trigger counter is set to zero.

Function

El B7_ERR EI B7Reset Tri gger Count er ( ElI B7_HANDLE eib
)

Parameters

eib EIB handle

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values',
Page 50).
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3.5.31 Software trigger

The software trigger generates a trigger event and causes the EIB 74x to send data
to the remote station. The sour ce parameter is used to select one of the software
trigger channels. This function cannot be performed in Polling mode of operation.

Function
El B7_ERR EI B7Sof t wareTri gger ( ElI B7_HANDLE ei b,
unsi gned | ong source
)
Parameters
eib EIB handle
source Software trigger channel
source Description
EI B7_ST_SWrigger1 Software trigger channel 1
El B7_ST_SWrigger?2 Software trigger channel 2
El B7_ST_SWri gger3 Software trigger channel 3
El B7_ST_SWrigger4 Software trigger channel 4

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OcCur;

El B7_Param nvalid Invalid parameter

3.5.32 Selecting the master trigger source

The master trigger signal can be selected from different sources. This function
must be performed for the axes after configuring the trigger matrix and is
permitted only in the Polling mode of operation.

Function

El B7_ERR El B7Master Tri gger Source ( EI B7_HANDLE ei b,
El B7_Axi sTri gger Src src
)
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Parameters
eib EIB handle
src Trigger source
src Description
El B7_AT_Trgl nput 1 Trigger input, channel 1
El B7_AT_Trgl nput 2 Trigger input, channel 2
El B7_AT_Trgl nput 3 Trigger input, channel 3
El B7_AT_Trgl nput 4 Trigger input, channel 4
El B7_AT_TrgSwi Software trigger channel 1
El B7_AT_TrgSw Software trigger channel 2
El B7_AT_Tr gSW8 Software trigger channel 3
El B7_AT_TrgSw Software trigger channel 4
El B7_AT_TrgRI Reference pulse of the corresponding
axis
El B7_AT_Tr gRI maskedCH1 Linked reference pulse from axis 1
(A&B&RI)
El B7_AT_Trgl C Interval counter
El B7_AT_TrgPul s Trigger pulse counter
El B7_AT_TrgTi mer Timer trigger

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur;

El B7_Param nvalid Invalid parameter

Activating trigger sources

The trigger sources of the EIB 74x can be activated or deactivated individually or
together. In the sr ¢ parameter, several trigger sources can be selected through
an OR operation of the corresponding constants. The period duration for the
timer trigger must be configured before activation. If you program the activation
of multiple trigger sources by one single function call, they will be activated
simultaneously.

Function

El B7_ERR EI B7Gl obal Tri gger - Enabl e ( EI B7_HANDLE ei b,
El B7_MODE node,
unsi gned | ong src

)
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Parameters
eib EIB handle
nmode Activate or deactivate the trigger sources
mode Description
El B7_MD_Enabl e Activate the trigger source
El B7_MD_Di sabl e Deactivate the trigger source
src Trigger source
src Description
EI B7_TS Trglnput1 Trigger input, channel 1
EI B7_TS_Trgl nput 2 Trigger input, channel 2
EI B7_TS Trglnput3 Trigger input, channel 3
ElI B7_TS_Trgl nput 4 Trigger input, channel 4
EIB7_TS TrgRI1 Reference pulse of axis 1
EI B7_TS_TrgRI 2 Reference pulse of axis 2
EI B7_TS TrgRI 3 Reference pulse of axis 3
EIB7_TS TrgRI 4 Reference pulse of axis 4
EI B7_TS_TrgRl maskedCH1 Linked reference pulse from axis 1
(AXB&RI)
EI B7_TS Trgl C Interval counter
El B7_TS_TrgPul s Trigger pulse counter
EI B7_TS_TrgTi mer Timer trigger
El B7_TS_Al | All trigger sources

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Param nval i d Invalid parameter
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3.5.34 Configuring the pulse counter

A trigger signal and a start signal can be selected for the pulse counter. The start
signal enables the pulse counter. The counter will then be decremented with each
pulse of the trigger signal, until a value of zero is reached. Then, all further trigger
pulses will be disabled. If the function is re-run before the counter has reached
zero, the counter will be reset to the initial value.

Function
El B7_ERR EI B7Confi gPul sCount er ( EI B7_HANDLE ei b,
El B7_Pul sCounter St art start,
El B7_Pul sCounter Tri gger trigger,
unsi gned | ong count
)
Parameters
eib EIB handle
start Start signal for the pulse counter
start Description
El B7_PS_Trgl nput 1 Trigger input, channel 1
El B7_PS_Trgl nput 2 Trigger input, channel 2
El B7_PS_Trgl nput 3 Trigger input, channel 3
El B7_PS_Trgl nput 4 Trigger input, channel 4
EI B7_PS_TrgRI 1 Reference pulse of axis 1
El B7_PS_TrgRI 2 Reference pulse of axis 2
El B7_PS_TrgRI 3 Reference pulse of axis 3
EI B7_PS TrgRI 4 Reference pulse of axis 4
El B7_PS_TrgSw Software trigger channel 1
El B7_PS_Tr gSwWe Software trigger channel 2
El B7_PS_Tr gSW8 Software trigger channel 3
El B7_PS_TrgSwi Software trigger channel 4
El B7_PS_Tr gRl maskedCH1 Linked reference pulse from axis 1
(A&B&RI)
EI B7_PS_Trgl C Interval counter
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trigger Trigger signal for the pulse counter
trigger Description
El B7_PT_Trglnputl Trigger input, channel 1
El B7_PT_Trgl nput 2 Trigger input, channel 2
El B7_PT_Trgl nput 3 Trigger input, channel 3
El B7_PT_Trgl nput 4 Trigger input, channel 4
EIB7 _PT _TrgRI1 Reference pulse of axis 1
El B7_PT_TrgRI 2 Reference pulse of axis 2
El B7_PT_TrgRI 3 Reference pulse of axis 3
El B7_PT_TrgRIl 4 Reference pulse of axis 4
El B7_PT_Tr gRl maskedCH1 Linked reference pulse from axis 1

(ARB&RI)

EI B7_PT_Trgl C Interval counter
El B7_PT_TrgTi mer Timer trigger

count Start value for pulse counter (0x00000 ... 0XFFFFF)

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Param nval id Invalid parameter
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3.5.35 Setting the interpolation factor for the interval counter

The interpolation factor for the interval counter is adjustable and determines the
number of counting steps per signal period. This setting has an effect on both

the interval counter and the auxiliary axis. The number of counting steps per
signal period of the connected encoder is determined from the interpolation factor
multiplied by the edge evaluation.

Function
El B7_ERR EI B7Set | nt erval Counterlnterpol ation ( ElI B7_HANDLE ei b,
El B7_I nterval Counterl PF i pf,
El B7_I nt erval Count er Edge edge
)
Parameters
eib EIB handle
i pf Interpolation factor
i pf Description
El B7_I CF_1x 1-fold interpolation
El B7 | CF_2x 2-fold interpolation
El B7_| CF_4x 4-fold interpolation
El B7_I CF_5x b-fold interpolation
El B7_I CF_10x 10-fold interpolation
El B7_I CF_20x 20-fold interpolation
El B7 | CF_25x 25-fold interpolation
El B7_| CF_50x 50-fold interpolation
El B7 1 CF_100x 100-fold interpolation
edge Edge evaluation
edge Description
El B7_I CE_1x 1-fold edge evaluation
El B7_I CE_2x 2-fold edge evaluation
El B7_| CE_4x 4-fold edge evaluation

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Param nval id Invalid parameter
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3.5.36

Configuring the interval counter

This function is used to configure interval-counter triggering. The interval counter
provides two modes. In the first mode, a trigger pulse is generated only at a fixed
position. This position is adjustable. The second mode permits triggering at fixed
intervals. The first trigger pulse is generated at the starting position. Then, a trigger
pulse is generated at fixed intervals that can be adjusted using the i nt er val
parameter. As an alternative, the current position can also be used as starting
position. Before the interval counter trigger can be reconfigured, the trigger
function must be deactivated with the ElI B7_I CM_Di sabl e mode.

Function
El B7_ERR EI B7Set | nt erval Counter Tri gger ( EI B7_HANDLE ei b,
El B7_I nt erval Count er Mode mode,
El B7_I nterval CounterStart start,
unsi gned | ong startpos,
unsi gned | ong interval
)
Parameters
eib EIB handle
mode Trigger mode
mode Description
El B7_I CM _Di sabl e No triggering
EI B7_I CM_Si ngl e Triggering only at a fixed position
El B7_I CM _Peri odi ¢ Periodic triggering at fixed intervals
start Start of triggering
start Description
El B7_I CS_Curr ent Triggering starts at the current position
El B7_I CS_St ar t Pos Triggering starts at the starting
position
startpos Position value for the first trigger pulse
interval Interval between two trigger pulses in counting steps (6)

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OCCur;

El B7_Param nvalid Invalid parameter
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3.5.37 Setting the terminating resistors

The terminating resistors for the incremental signals of the encoder inputs can be
deactivated. The setting will always apply to all 1V, inputs of the EIB 74x. The
resistors are activated after every boot process of the EIB 74x.

Function

El B7_ERR ElI B7Enabl el ncrement al Ter m nati on ( EIB7_HANDLE eib,

El B7_MODE mode
)

Parameters
eib EIB handle
mode Activate or deactivate the terminating resistors

nmode Description

El B7_MD_Di sabl e Deactivate terminating resistors

El B7_MD_Enabl e Activate terminating resistors

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Cant Chl ncl npTrm The mode cannot be changed

3.5.38 Reset

The EIB 74x performs a reset and reboots. This function has the same effect as
pressing the reset button. The standard boot mode will be used (firmware of the
last update with user’s network settings). The connection to the EIB 74x is closed
automatically, such as with EI B7Cl ose() .

Function

El B7_ERR ElI B7Reset ( ElI B7_HANDLE eib
)

Parameters

eib EIB handle

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).
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3.5.39 Identifying the EIB 74x

The LAN LED on the front panel of the EIB 74x can be set to flash mode. If several
devices are arranged side by side, an EIB 74x with a certain IP address is easily
located. The LED flashes until the mode is terminated using the function.

Function

El B7_ERR EI B71 dentify ( ElI B7_HANDLE ei b,
El B7_MODE mode

)

Parameters

eib EIB handle

mode Activate or deactivate LED flashing

nmode Description

El B7_MD_Di sabl e

Deactivate flash mode

El B7_MD_Enabl e

Activate flash mode

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error

messages can occur:

EI B7_I I I egal Paramet er The LED status cannot be changed (parameter is

invalid)
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Recording - transmitting the data

The transmission of data from the EIB 74x's internal recording buffer can be
activated or deactivated. \When the data transmission is activated, it is possible to
select only a certain range of the recorded data for transmission. The first byte to
be transmitted is given through the offset and the length parameter specifies the
number of bytes.

To transmit all data, the parameters should be set as follows: of f set = 0 and
| engt h = OxFFFFFFFF.

Function
El B7_ERR EI B7Tr ansf er Recor di ngDat a ( ElI B7_HANDLE ei b,
El B7_MODE mode,
unsi gned | ong of f set,
unsi gned | ong I ength
)
Parameters
eib EIB handle
mode Activate or deactivate the terminating resistors
nmode Description
El B7_MD_Di sabl e Stop data transmission
El B7_MD_Enabl e Start data transmission
of f set Offset for the first byte to be transmitted
l'ength Number of bytes that are to be transmitted (0x FFFFFFFF = until the end of

recording)

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OCCur;

El B7_Cant OpenSocket Internal error (socket error)

EI B7_Cant Start Thread Internal error (thread error)

El B7_OpModeBIl ocked The EIB 74x is not in Polling operating mode
El B7_RecDat aReadErr The data cannot be read from the EIB 74x
El B7_Param nvalid Invalid parameter
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3.5.41

Recording - verifying the status

The status in the Recording operating mode can be read out. In addition,

the current contents in the buffer memory can be determined. This is also
possible during recording in the Recording operating mode. The progress of data
transmission from the EIB 74x's buffer to the host can also be read out.

Function
El B7_ERR EIl B7Get Recor di ngSt at us ( ElI B7_HANDLE ei b,
unsi gned | ong* | engt h,
unsi gned | ong* status,
unsi gned | ong* progress
)
Parameters
eib EIB handle
I ength [return value] Pointer to the target variable for the number of data packets in the
buffer
St at us [return value] Pointer to the target variable for the status
St at us Description
0 Recording operating mode deactivated
1 Recording operating mode activated
2 Data is being transmitted
3 Waiting for connection setup for data transmission
progress [return value] Pointer to the target variable for the data transmission progress,

progress as a percentage (0 ... 100)

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values',
Page 50).
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3.5.42 Recording - reading the memory size

The size of the memory for the recorded data in the EIB 74x can be read out. The
size is provided as the number of data packets that can be accommodated by the
memory. This number depends on the size of the data packets. The data packet
must therefore be configured first.

Function
El B7_ERR EI B7Get Recor di ngMenSi ze ( ElI B7_HANDLE ei b,
unsi gned | ong* size
)
Parameters
eib EIB handle
si ze [return value] Pointer to the target variable for the size of the memory (as a

number of data packets)

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can Occur;

El B7_I nval i dPacket Current configuration for the data packet is invalid
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3.5.43 Checking the streaming status

While the Streaming operating mode is active, the status of the buffer in the

EIB 74x can be read out. In addition to the size of the buffer in bytes, the amount
of currently saved data is indicated in bytes. Also, the maximum amount of data in
the buffer since activation of the Streaming operating mode is indicated in bytes.

Function
El B7_ERR El B7Get St r eam ngSt at us ( EI B7_HANDLE ei b,

unsi gned | ong* | engt h,

unsi gned | ong* max,

unsi gned | ong* si ze

)
Parameters
eib EIB handle
I'ength [return value] Pointer to the target variable for the number of bytes in the buffer
max max [return value] Pointer to the target variable for the maximum number of
bytes in the buffer since the start of the Streaming operating mode

size [return value] Pointer to the target variable for the size of the buffer in bytes

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values',
Page 50).

3.5.44 Reading data from the FIFO

Data packets (in raw data format) are copied from the FIFO to the target memory.
The cnt parameter indicates the number of entries to be copied from the FIFO.
If the FIFO contains fewer data records, the entire contents of the FIFO will

be copied. The number of entries actually copied is returned via the ent ri es
parameter. The function waits until at least one data record has been copied from
the FIFO, though no longer than expiration of the timeout. In this case, entri es
returns zero. Entire data packets are always copied from the FIFO. The target
memory must be at least big enough to accommodate the indicated number of
FIFO entries. The contents of an entry in the FIFO corresponds to the currently
configured data packet without the appended "fill bytes." All data words are saved
in the "little endian" format.

Function

El B7_ERR EI B7ReadFI| FODat aRaw ( EI B7_HANDLE ei b,
voi d* dat a,
unsi gned | ong cnt,
unsi gned | ong* entries,
| ong ti meout
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Parameters
eib EIB handle
dat a [return value] Pointer to the target memory
cnt Number of entries to be read (= 0)
entries [return value] Number of entries to be copied
ti meout Timeout in milliseconds
ti meout Description
0 Function returns immediately if no data is present
>0 Function waits for data for x milliseconds
-1 Function waits infinitely

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_FI FOEnpty No data in the FIFO

El B7_El ement Si zel nv Internal error

El B7_FI FOOver fl ow FIFO overflow since the last function call (loss of
data)

Reading the size of a FIFO element

The size of a FIFO element in raw data format is generated. This value corresponds
to the size of a FIFO entry as read with the EI B7ReadFI FODat aRaw( ) function.

A FIFO element contains a data packet whose size depends on the present
configuration. The size is given without "fill bytes."

Function
El B7_ERR EI B7Si zeOf FI FOEnt r yRaw ( ElI B7_HANDLE ei b,
unsi gned | ong* size
)
Parameters
eib EIB handle
size [return value] Pointer to the variable for the size of a FIFO element in bytes

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).
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3.5.46 Access to the contents of a FIFO element

With this function, you can access individual fields of a FIFO element (in raw
data format). A FIFO entry can contain, for example, the trigger counter, position
data, the status word and additional data. The contents of the data packet can
vary depending on its configuration. When the elements are accessed, this must
be remembered in order to interpret the data correctly. This function provides

a pointer to the relevant field within the data structure and also the field size in
bytes. A general selection is made using the r egi on parameter. This makes it
possible to select the axis from which the field is obtained. The fine selection can
be made using the t ype parameter. This indicates which data field of an axis is to
be accessed.

Function

El B7_ERR EI B7Get Dat aFi el dPt r Raw ( ElI B7_HANDLE ei b,
voi d* dat a,
El B7_Dat aRegi on region,
El B7_Posi ti onDat aFi el d type,
voi d** field,
unsi gned | ong* size
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Parameters
eib EIB handle
dat a Pointer to the data structure (FIFO element)
regi on Axis of the EIB 74x
region Description
El B7_DR_d obal Global data field for trigger counter
El B7_DR_Encoder 1 Data for axis 1
El B7_DR_Encoder 2 Data for axis 2
El B7_DR_Encoder 3 Data for axis 3
El B7_DR_Encoder 4 Data for axis 4
El B7_DR_AUX Data for auxiliary axis
type Data element for an axis
type Description
El B7_PDF_Tri gger Count er Trigger counter
(only in EI B7_DR_Gl obal )
El B7_PDF_St at usWord Status word for position
El B7_PDF_Posi ti onDat a Position value
El B7_PDF_AUXPosi ti on Position value for auxiliary axis
El B7_PDF_Ti mest anp Timestamp for position
El B7_PDF_Anal og ADC value for signals A and B
El B7_PDF_Ref er encePos Reference positions 1 and 2
El B7_PDF_Di st CodedRef Coded reference value
El B7_PDF_EnDat _Al 1 EnDat 2.2 additional datum 1
El B7_PDF_EnDat Al 2 EnDat 2.2 additional datum 2
field [return value] Pointer to the memory address of the element from the data struc-
ture
size [return value] Size of the element in bytes

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur;

El B7_Fi el dNot Avai | The indicated field was not found
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3.5.47

Reading and converting data from the FIFO

Data packets are copied from the FIFO to the target memory and converted. The
cnt parameter indicates the number of entries to be copied from the FIFO. If
the FIFO contains fewer data records, the entire contents of the FIFO is copied.
The number of entries actually copied is returned via the ent ri es parameter.
The function waits until at least one data record has been copied from the FIFO,
though no longer than expiration of the timeout. In this case, ent ri es returns
zero. Entire data packets are always copied from the FIFO. The target memory
must be at least big enough to accommodate the indicated number of FIFO
entries. The contents of an entry correspond to the currently configured data
packet without the appended "fill bytes." All data words are saved in the standard
format for 16-bit or 32-bit integers and the position values are converted to the
ENCODER_POSITION format.

Function
El B7_ERR EI B7ReadFI| FODat a ( EI B7_HANDLE ei b,
voi d* dat a,
unsi gned | ong cnt,
unsi gned | ong* entries,
| ong ti meout
)
Parameters
eib EIB handle
dat a [return value] Pointer to the target memory
cnt Number of entries to be read (= 0)
entries [return value] Number of entries to be copied
ti meout Timeout in milliseconds
ti meout Description
0 Function returns immediately if no data is present
>0 Function waits for data for x milliseconds
-1 Function waits infinitely

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can Occur;

El B7_FI FOEnpt y No data in the FIFO

El B7_El ement Si zel nv Internal error

El B7_FI FOOver f | ow FIFO overflow since the last function call (loss of
data)
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3.5.48 Reading the size of a FIFO element after conversion

This function returns the size of a FIFO element after conversion. This

value corresponds to the size of a FIFO entry as read out with the

El B7ReadFI FODat a() function. A FIFO element contains a data packet whose
size depends on the present configuration. The size is given without "fill bytes."

Function
El B7_ERR El B7Si zeOf FI FOEnt ry ( El B7_HANDLE ei b,
unsi gned | ong* size
)
Parameters
eib EIB handle
si ze [return value] Pointer to the variable for the size of a FIFO element in bytes

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.5.49 Access to the contents of a FIFO element with converted data

With this function, you can access individual fields of a FIFO element that contains
converted position data (in the ENCODER_POSITION format). A FIFO entry

can contain, for example, the trigger counter, position data, the status word

and additional data. The contents of the data packet can vary depending on its
configuration. When the elements are accessed, this must be remembered in
order to interpret the data correctly. This function provides a pointer to the relevant
field within the data structure and also the field size in bytes. A general selection

is made using the r egi on parameter. This makes it possible to select the axis
from which the field is obtained. The fine selection can be made using the t ype
parameter. This indicates which data field of an axis is to be accessed.

Function

El B7_ERR EI B7Get Dat aFi el dPt r ( EI B7_HANDLE ei b,
voi d* dat a,
El B7_Dat aRegi on region,
El B7_Posi ti onDat aFi el d type,
voi d** field
unsi gned | ong* size

)

Parameters

eib EIB handle

dat a Pointer to the data structure (FIFO element)
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region Axis of the EIB 74x
region Description
El B7_DR_d obal Global data field for trigger counter
El B7_DR_Encoder 1 Data for axis 1
El B7_DR_Encoder 2 Data for axis 2
El B7_DR_Encoder 3 Data for axis 3
El B7_DR_Encoder 4 Data for axis 4
El B7_DR_AUX Data for auxiliary axis
type Data element for an axis
type Description
El B7_PDF_Tri gger Count er Trigger counter
(only in EI B7_DR_Gl obal )
El B7_PDF_St at usWord Status word for position
El B7_PDF_Posi ti onDat a Position value
El B7_PDF_AUXPosi ti on Position value for auxiliary axis
El B7_PDF_Ti mest anp Timestamp for position
El B7_PDF_Anal og ADC value for signals A and B
El B7_PDF_Ref er encePos Reference positions 1 and 2
El B7_PDF_Di st CodedRef Coded reference value
El B7_PDF_EnDat _Al 1 EnDat 2.2 additional datum 1
El B7_PDF_EnDat _Al 2 EnDat 2.2 additional datum 2
field [return value] Pointer to the memory address of the element from the data struc-
ture
size [return value] Size of the element in bytes

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Fi el dNot Avai | The indicated field was not found
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3.5.50 Reading the number of elements in the FIFO
The number of elements currently stored in the FIFO is generated.

Function
El B7_ERR El B7FI FOEnt r yCount ( ElI B7_HANDLE ei b,
unsi gned | ong* cnt
)
Parameters
eib EIB handle
cnt [return value] Pointer to the variable for the number of FIFO elements

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.5.51 Clearing the FIFO

The contents of the FIFO are cleared. This command has no effect if Polling
operating mode is active.

Function

El B7_ERR EI B7Cl ear FI FO ( EI B7_HANDLE eib
)

Parameters

eib EIB handle

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.5.52 Setting the FIFO size

The size of the FIFO is redefined. All data in the FIFO is cleared. The size can only
be set in Polling operating mode. The size of the FIFO must be at least 2000 bytes.
If the value is smaller, the value of 2000 bytes is used internally.

Function
El B7_ERR EI B7Set FI FOSi ze ( ElI B7_HANDLE ei b,
unsi gned | ong size
)
Parameters
eib EIB handle
size FIFO size in bytes

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur;

El B7_Sof t RTEn Soft Real-Time operating mode is activated
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3.5.53 Reading the FIFO size
The size of the FIFO in bytes is generated.

Function
El B7_ERR EI B7Get FI FOSi ze ( ElI B7_HANDLE ei b,
unsi gned | ong* si ze
)
Parameters
eib EIB handle
si ze [return value] Pointer to the variable for the FIFO size in bytes

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.5.54 Activating the callback mechanism

The callback mechanism is activated or deactivated and the function pointer is
saved, where applicable. The callback function is called if there are at least as
many elements saved in the FIFO as indicated in the t hr eshol d. Then, this
function will not be called until new data has been written to the FIFO and at least
t hr eshol d elements have been saved in the FIFO.

Function
El B7_ERR EI B7Set Dat aCal | back ( EI B7_HANDLE ei b,
voi d* dat a,
El B7_MODE activat e,
unsi gned | ong threshol d,
El B7OnDat aAvai | abl e handl er
)
Parameters
eib EIB handle
data Pointer to user data, this pointer is passed as a parameter to the callback function
Activate Activate or deactivate callback
Activate Description
El B7_MD_Di sabl e Deactivate the callback mechanism
El B7_MD_Enabl e Activate the callback mechanism
threshol d Number of elements in the FIFO from which on the callback mechanism will be
triggered (> 0)
handl er Pointer to the callback function (NULL is permitted if acti vat e = 0)

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values',
Page 50).
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Callback function

The callback function is performed by the driver and runs in a separate thread. The
user must take care of any necessary synchronization with the main program. The
ei b parameter contains the handle to the EIB 74x that has triggered the callback.
cnt indicates the number of elements currently stored in the FIFO. The dat a
parameter contains the pointer that was specified when registering the callback

function.

Prototype

typedef void (*ElIB70nDat aAvai l abl e) ( EI B7_HANDLE ei b,
unsi gned | ong cnt,
voi d* dat a

)

Parameters

eib EIB handle

cnt Number of elements in the FIFO

dat a Pointer to user data

3.5.55 Selecting the trigger source for the auxiliary axis
The trigger signal for the auxiliary axis can be selected from different sources. This
setting is only possible in Polling mode of operation.
Function

El B7_ERR El B7AuxAxi sTri gger Source ( EI B7_HANDLE ei b,
El B7_Axi sTri gger Src src

)
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Parameters
eib EIB handle
src Trigger source
src Description
El B7_AT_Trgl nput 1 Trigger input, channel 1
El B7_AT_Trgl nput 2 Trigger input, channel 2
El B7_AT_Trgl nput 3 Trigger input, channel 3
El B7_AT_Trgl nput 4 Trigger input, channel 4
El B7_AT_TrgSwi Software trigger channel 1
El B7_AT_TrgSw Software trigger channel 2
El B7_AT_Tr gSW8 Software trigger channel 3
El B7_AT_TrgSw Software trigger channel 4
El B7_AT_TrgRI Reference pulse of the corresponding
axis
El B7_AT_Tr gRI maskedCH1 Linked reference pulse from axis 1
(A&B&RI)
El B7_AT_Trgl C Interval counter
El B7_AT_TrgPul s Trigger pulse counter
El B7_AT_TrgTi mer Timer trigger

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur;

El B7_Param nvalid Invalid parameter

3.5.56 Reading the position of the auxiliary axis

The current position value is read out. A status word informing about potential
position errors is also transmitted. The position can only be polled in Polling
operating mode. The setting of the interpolation factor and the edge evaluation for
the interval counter determine the significance of an LSB (Lowest Significant Bit) in
the position value with respect to the signal period of the encoder.

Function

El B7_ERR EIl B7AuxGet Posi ti on ( EI B7_HANDLE ei b,
unsi gned short* st at us,
ENCODER_POSI T1 ON* pos

)
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Parameters

eib EIB handle

St at us [return value] Pointer to the target variable for the status word
pos [return value] Pointer to the target variable for the position

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Cant Lat chPos Position cannot be determined
El B7_EncPwr SuppErr Encoder power supply error
EI B7_NotInitialized  Auxiliary axis not configured

Reading out the data of the auxiliary axis

The current position and certain additional parameters are determined and read
out. The function may only be performed in Polling mode of operation. The status
word indicates whether the position and the reference position are valid. The
position value and the timestamp are saved simultaneously. This requires the
internal use of software trigger channel 1. The trigger source for the auxiliary axis is
configured accordingly, thereby overwriting the current setting.

Function

El B7_ERR El B7AuxGet Encoder Data ( EI B7_HANDLE ei b,
unsi gned short* st at us,
ENCODER_POSI Tl ON* pos,
ENCODER_POSI Tl ON* ref,
unsi gned | ong* timestanp,
unsi gned short* counter

)

Parameters

eib EIB handle

St at us [return value] Pointer to the target variable for the status word

pos [return value] Pointer to the target variable for the position

Ref [return value] Pointer to the target variable for the reference position

timestanp [return value] Pointer to the target variable for the timestamp value

counter [return value] Pointer to the target variable for the trigger counter

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Cant Lat chPos Position cannot be determined
El B7_EncPwr SuppErr Encoder power supply error
EI B7_NotInitialized  Auxiliary axis not configured
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3.5.58 Clearing the counter of the auxiliary axis
The position counter of the auxiliary axis is cleared.

Function

El B7_ERR EI B7AuxCl ear Count er ( ElI B7_HANDLE eib
)

Parameters

eib EIB handle

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.5.59 Acknowledging signal errors of the auxiliary axis

The error messages for the auxiliary axis are cleared. This applies to the error for
the signal amplitude and the error for exceeding the frequency.

Function

El B7_ERR ElI B7AuxCl ear Si gnal Errors ( EIB7_HANDLE eib
)

Parameters

eib EIB handle

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.5.60 Acknowledging the trigger errors of the auxiliary axis

The error messages for unrecognized trigger events are cleared from the auxiliary
axis trigger logic.

Function

El B7_ERR El B7AuxCl ear Lost Tri gger Error ( EI B7_HANDLE eib
)

Parameters

eib EIB handle

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).
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3.5.61 Clearing the status bit for the reference mark of the auxiliary
axis
The "Reference position saved" flag in the status word for the auxiliary axis is reset.

Function

El B7_ERR EI B7AuxCl ear Ref St at us ( EIB7_HANDLE eib
)

Parameters

eib EIB handle

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.5.62 Checking the status of the reference run for the auxiliary axis

The status of the reference run is output. It indicates whether the reference run is
still active or whether the reference positions have already been saved.

Function
El B7_ERR EI B7AuxGet Ref Acti ve ( EI B7_HANDLE ei b,
El B7_MODE* active
)

Parameters
eib EIB handle
active [return value] Pointer to the variable for the status of the reference run

active Description

El B7_MD_Di sabl e Reference run inactive

El B7_MD_Enabl e Reference run active

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

96 HEIDENHAIN | EIB 74x | User's Manual for Application Development | 12/2019



Driver software | Device functions

3.5.63 Starting a reference run for the auxiliary axis

After this command has been called, the reference position is saved when the
next reference mark is traversed. The saved value corresponds to the count of the
period counter at the respective reference mark. As soon as a reference run has
been started, the status of a previously saved reference position is set to "invalid."

Function

El B7_ERR EI B7AuxSt art Ref ( ElI B7_HANDLE eib
)

Parameters

eib EIB handle

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.5.64 Stopping a reference run for the auxiliary axis

A reference run (mode for automatically saving the reference position) is stopped.
Reference positions that have already been saved will not be deleted.

Function

El B7_ERR El B7Aux St opRef ( EI B7_HANDLE eib
)

Parameters

eib EIB handle

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.5.65 Configuring a timestamp for the auxiliary axis

The timestamp can be activated or deactivated for the auxiliary axis. The global
setting of the EIB 74x is used for the period duration. The timestamp value for a
position poll for the auxiliary axis will be copied if this function has been activated
previously.

Function

El B7_ERR EI B7AuxSet Ti mest anp ( EI B7_HANDLE ei b,
El B7_MODE nmode

)
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Parameters

eib EIB handle

node Activate or deactivate timestamp
mode Description
El B7_MD_Di sabl e Deactivate timestamp
El B7_MD_Enabl e Activate timestamp

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.5.66 Setting the trigger edge for the reference pulse of the auxiliary
axis
The time for reference-pulse triggering for the auxiliary axis can be set to the rising

or falling edge or to both edges of the reference-pulse signal. If both edges are set
as trigger events, make sure that the maximum trigger rate is not exceeded.

Function
El B7_ERR El B7AuxSet Rl Tri gger Edge ( EI B7_HANDLE ei b,
EI B7_RI Tri gger Edge edge
)
Parameters
eib EIB handle
edge Active trigger edge for the reference pulse
edge Description
El B7_RI _Ri si ng Rising edge of the reference pulse
El B7_RI _Fal ling Falling edge of the reference pulse
El B7_Rl _Both Both edges of the reference pulse

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Param nval id Invalid parameter
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3.6 Axis functions

The axis functions always refer to just one axis on the EIB 74x. The other axes are
not affected.

Besides the standard return values ("Parameters and return values'), all axis
functions may also return further values. These are indicated separately for each
function.

3.6.1 Initializing an axis

An axis of the EIB 74x is configured for the connected encoder. The axis
number of the EIB 74x is determined via the axis handle. The interface type
of the encoder must be selected as a basic option. Certain parameters

are required only for incremental interfaces and others only for EnDat
interfaces. For an EnDat 2.2 interface, the delay compensation can also be
activated using the i f ace parameter. To do this, the EI B7_I T_EnDat 22 and
El B7_I T_EnDat Del ayMeasur ement constants must be gated with OR.

The EnDat cl ock, recovery, and cal cul at i on parameters are only used for
encoders with the EnDat interface. The EnDat interface clock pulse can be set.
This must be done using pre-defined constants. When an axis is initialized for
EnDat operation, an EnDat reset command is sent to the connected encoder. In
addition, you can set the recovery time | using the r ecovery parameter for EnDat
2.2 encoders (ordering designations EnDat02 or EnDat22). The "EnDat calculation
time" needs to be set using the cal cul at i on parameter for the encoder.

The bandwi dt h and conp parameters are effective only for incremental encoders.
Two states (high and low) are available for configuring the bandwidth. The

online compensation function can be activated and deactivated. The values for

i necounts andincrement are required only in conjunction with distance-coded
reference marks.

Calling this function clears the following flags:

= Signal amplitude error

= Frequency exceeded

m Reference position 1 saved

= Reference position 2 saved

® Coded reference value for distance-coded reference marks valid

®  Error during the calculation of the coded reference value for distance-coded
reference marks

= CRC error

The settings for the terminating resistors for the incremental signals and the value
of the period counter will not be affected by this function.

Function

El B7_ERR EI B7l nit Axi s ( EIB7_AXIS axi s,
unsi gned | ong i face,
El B7_Encoder Type type,
El B7_Ref Mar ks ref mar ks,
unsi gned | ong l'i necounts,
unsi gned | ong i ncrement,
El B7_Hom ng hom ng,
EIB7_Limt limt,
El B7_Conpensati on conp,
El B7_Bandwi dt h bandwi dt h,
unsi gned | ong EnDat cl ock,
El B7_EnDat RecoveryTi me recovery,
El B7_EnDat Cal cTi me cal cul ation
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Parameters

axi s
iface

type

Ref mar ks

linecounts
i ncrement

hom ng

AXIS handle
Interface type of the encoder

Driver software | Axis functions

i face

Description

EI B7_I T_Di sabl ed

Axis deactivated

EI B7_I T_I ncr ement al

Encoder with incremental signals
(1 Vgp)

EIB7_I T_Incremental _11u

Encoder with incremental signals
(11 pA)

El B7_I T_EnDat 21

Encoder with EnDat 2.1 interface

EI B7_I T_EnDat 01

Encoder with EnDat 2.1 interface and
incremental signals (1 V,p)

EI B7_| T_EnDat 22

Encoder with EnDat 2.2 interface

El B7_| T_EnDat Del ayMeasur enment

Delay compensation for EnDat 2.2

Type of encoder

type

Description

El B7_EC_Li near

Linear encoder

El B7_EC _Rot ary

Angle encoder / rotational encoder

Type of reference marks

Ref mar ks

Description

El B7_RM None

No reference mark

El B7_RM One

One reference mark (EIB 74x will not
calculate a coded reference value)

El B7_RM_Di st anceCoded

Distance-coded reference marks
(EIB 74x will calculate coded reference
value automatically)

Number of signal periods per revolution (only for rotational encoders)
Nominal increment in signal periods between two fixed reference marks (only for

distance-coded reference marks)

Activate or deactivate homing signal evaluation

hom ng

Description

El B7_HS_None

Homing signal is not evaluated

El B7_HS_Avai | abl e

Homing signal is evaluated
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limt

Conpensati on

Bandwi dt h

EnDat cl ock
recovery

cal cul ati on

Return value

Activate or deactivate limit signal evaluati

on

limt

Description

El B7_LS None

Limit signal is not evaluated

ElI B7_LS_Avail abl e

Limit signal is evaluated

Activate or deactivate online compensation

Conpensati on

Description

El B7_CS None

Signal compensation deactivated

El B7_CS_CompActi ve

Signal compensation activated

Input bandwidth for incremental signals (

high/low)

Bandwi dt h

Description

El B7_BW Hi gh

High input bandwidth for 1V, signals

El B7_BW Low

Low input bandwidth for 1 V,;, signals

EnDat clock rate
Recovery time | for EnDat 2.2

recovery

Description

El B7_RT_Long

Long recovery time | according to the
EnDat specification

EI B7_RT_Short

Short recovery time | according to the
EnDat specification

Calculation time for EnDat

cal cul ati on

Description

ElI B7_CT_Long

Long calculation time

El B7_CT_Short

Short calculation time

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Param nval id
El B7_I nvinterface
El B7_I nvRef Mar kOpt
El B7_1 nvDi st CodeRef

El B7_Conf Opt | ncons
El B7_AccNot Al | owed
El B7_EncPwr SuppErr

Invalid parameter
Interface type invalid
Reference mark invalid

invalid (I i necount, i ncr ement

Access denied

operation)
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o When the axis for EnDat (EnDat01, EnDat21, EnDat22) is defined, the
execution of EI B71 ni t Axi s automatically cleared the EnDat error and
warning messages (up to firmware version 9). As of firmware version
10, the error and warning messages are no longer cleared. This is due
to the error handling for battery-buffered encoders (see also EnDat
Application Notes).
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3.6.2  Selecting the trigger source for an axis

The trigger signal for the axis can be selected from different sources. This setting
is only possible in Polling mode of operation.

Function
El B7_ERR EI B7Axi sTri gger Source ( EIB7_AXI'S axi s,
El B7_Axi sTri gger Src src
)
Parameters
axis AXIS handle
src Trigger source
src Description
El B7_AT_Trglnputl Trigger input, channel 1
El B7_AT_Trgl nput 2 Trigger input, channel 2
El B7_AT_Trgl nput 3 Trigger input, channel 3
El B7_AT_Trgl nput 4 Trigger input, channel 4
El B7_AT_TrgSW Software trigger channel 1
El B7_AT_Tr gSW Software trigger channel 2
El B7_AT_Tr gSwWs Software trigger channel 3
El B7_AT_TrgSwi Software trigger channel 4
El B7_AT_TrgRI Reference pulse of the corresponding
axis
El B7_AT_Tr gRl maskedCH1 Linked reference pulse from axis 1
(A&B&RI)
El B7_AT_Trgl C Interval counter
El B7_AT_TrgPul s Trigger pulse counter
El B7_AT_TrgTi mer Timer trigger

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Param nval id Invalid parameter

3.6.3  Setting the trigger edge for the reference pulse

The time for reference-pulse triggering for the auxiliary axis can be set to the rising
or falling edge or to both edges of the reference-pulse signal. If both edges are set
as trigger events, make sure that the maximum trigger rate is not exceeded.
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Function
El B7_ERR EI B7Set RI Tri gger Edge ( EIB7_AXIS axi s,
ElI B7_RI Tri gger Edge edge
)
Parameters
axis AXIS handle
edge Active trigger edge for the reference pulse
edge Description
EI B7_RI _Rising Rising edge of the reference pulse
El B7_RI _Fal ling Falling edge of the reference pulse
El B7_Rl _Both Both edges of the reference pulse

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OcCur;

El B7_Param nvalid Invalid parameter

3.6.4 Clearing the counter

The period counter of an axis is cleared. This function is permitted only if the axis
is configured for incremental encoders. Otherwise an error message is generated.
Only the period counter will be reset. The interpolation value will not be changed.

Function

El B7_ERR EI B7Cl ear Count er ( EIB7_AXIS axi s
)

Parameters

axi s AXIS handle

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Invinterface Interface type invalid

3.6.5 Polling a position

The encoder's current position value is determined and read out. A status word
informing about potential position errors is also transmitted. The position can
only be polled in Polling operating mode. Depending on whether the axis is
configured for incremental or for EnDat encoders, the interpolated value of the
incremental signals is returned or an EnDat poll is sent to the encoder. For an
EnDat 01 configuration, the interpolated value of the incremental signals is read.
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Function

El B7_ERR EI B7Get Position ( EIB7_AXIS axi s,
unsi gned short* st at us,
ENCODER_POSI Tl ON* pos

)

Parameters

axi s AXIS handle

St at us [return value] Pointer to the target variable for the status word

pos [return value] Pointer to the target variable for the position

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur;

El B7_Cant Lat chPos Position cannot be determined
El B7_EncPwr SuppErr Encoder power supply error (EnDat encoders only)
EIB7_Notlnitialized  Axisnotconfigured

3.6.6 Reading out data for a channel

The current position and certain additional parameters are determined and read
out. The r ef ¢ parameter is valid only if the axis is configured for encoders with
distance-coded reference marks. The function may only be performed in Polling
mode of operation. The axis must have been configured for incremental encoders.
The position value and the timestamp are saved simultaneously. This requires the
internal use of software trigger channel 1. The trigger source for the auxiliary axis is
configured accordingly, thereby overwriting the current setting.

Function

El B7_ERR EI B7Get Encoder Dat a ( EIB7_AXIS axi s,
unsi gned short* st at us,
ENCODER_POSI Tl ON* pos,
ENCODER_POSI Tl ON* refl,
ENCODER_POSI Tl ON* ref2,
ENCODER_POSI Tl ON* refc,
unsi gned | ong* timestanp,
unsi gned short* counter,
unsi gned short* adc00,
unsi gned short* adc90

)

Parameters

axis AXIS handle

St at us [return value] Pointer to the variable for the status word

pos [return value] Pointer to the variable for the position

refl [return value] Pointer to the variable for reference position 1

ref2 [return value] Pointer to the variable for reference position 2

refc [return value] Pointer to the variable for the coded reference value

ti mest anp [return value] Pointer to the variable for the timestamp value

counter [return value] Pointer to the variable for the trigger counter

adc00 [return value] Pointer to the variable for the ADC value for signal A

adc90 [return value] Pointer to the variable for the ADC value for signal B
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Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Param nval id Invalid parameter (maybe the axis is not configured
for incremental encoders)
El B7_EncPwr SuppErr Encoder power supply error (EnDat encoders only)

EI B7_NotlInitialized Axis not configured

3.6.7 Acknowledging power supply errors

The error message for the power supply to the encoder is acknowledged. If

no error has occurred for this axis, the function is terminated with an error
message. The encoder power supply is switched back on once the error has been
acknowledged.

Function

El B7_ERR EI B7Cl ear Power Suppl yErr or ( EIB7_AXIS axi s
)

Parameters

axi s AXIS handle

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur;

El B7_Cant Cl ear Enc The error cannot be cleared
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3.6.8 Acknowledging a trigger error

The error message for the trigger interface is acknowledged. The trigger error
is cleared for all axes of an EIB 74x at the same time, regardless of which AXIS
handle is passed.

Function

El B7_ERR EI B7Cl ear Lost Tri gger Err or ( EIB7_AXI'S axi s
)

Parameters

axi s AXIS handle

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.6.9 Acknowledging signal errors

The error messages for the signals of the encoder are cleared. For incremental
encoders, the error for the signal amplitude and the error for exceeding the
frequency are acknowledged. For EnDat encoders, the CRC error for data
transmissions and the EnDat error messages are cleared. This does not affect the
error memory in the encoder. No EnDat command is sent.

Function

El B7_ERR EI B7Cl ear Encoder Errors ( EIB7_AXIS axi s
)

Parameters

axi s AXIS handle

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).
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3.6.10 Clearing EnDat error bits

The EnDat error flags are cleared. This function is permitted only for axes
configured for EnDat encoders. An EnDat reset command is sent to the EnDat
encoder to clear the error memory. After the reset command, the function waits
for 50 ms in accordance with the EnDat specification. The function may only be
performed in Polling mode of operation.

Function

El B7_ERR EI B7Cl ear EnDat Err or Msg ( EIB7_AXI'S axi s
)

Parameters

axi s AXIS handle

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur;

El B7_Invinterface Axis not configured for EnDat
El B7_EncPwr SuppErr Encoder power supply error
EIB7_Notlnitialized  Axisnotconfigured

3.6.11 Clearing status bits for reference marks

The flags for the reference position in the status word are reset. The following
flags are reset:

m "Reference position 1 saved"

m "Reference position 2 saved"

This command is permitted only for axes configured for incremental encoders with
reference marks.

Function

El B7_ERR EI B7Cl ear Ref Lat ched ( EIB7_AXI'S axi s
)

Parameters

axi s AXIS handle

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

EI B7_Invinterface The axis is not configured for incremental encoders
EI B7_NotlInitialized Axis not configured
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3.6.12 Clearing status bits for distance-coded reference marks

The flags for the reference position in the status word are reset. The following
flags are reset:

m "Reference position 1 saved"

® "Reference position 2 saved"

® "Coded reference value is valid"

® "Error during the calculation of the coded reference value"

This command is permitted only for axes configured for encoders with distance-
coded reference marks.

Function

El B7_ERR EI B7Cl ear Ref St at us ( EIB7_AXI'S axi s
)

Parameters

axi s AXIS handle

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

EIB7_Invinterface The axis is not configured for incremental encoders
EI B7_NotlInitialized Axis not configured
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3.6.13 Starting the reference run

After this command has been called, the reference position is saved when the next
reference mark is traversed. The r ef parameter can be used to define whether
only one or two reference positions will be saved. If two reference positions are
activated, one position value is saved with each of the two subsequent reference
pulses. The saved values correspond to the count of the period counter at the
respective reference mark. This command is permitted only for axes configured for
incremental encoders.

If this function is called again before all reference positions from the first call have
been saved, the old reference position values become invalid; this is indicated by
the flags in the status word. The reference run is restarted.

Function
El B7_ERR EI B7St art Ref ( EIB7_AXI'S axi s,
El B7_Ref erencePosi tion ref
)
Parameters
axis AXIS handle
Ref Option for the reference position to be saved
Ref Description
El B7_RP_Ref Pos1 Save one reference position
El B7_RP_Ref Pos2 Save two reference positions

Return value
The return value supplies a status for the function call. In addition to the standard

return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

EIB7_Invinterface The axis is not configured for incremental encoders

EI B7_NotlInitialized Axis not configured

El B7_Param nvalid Parameter is not a valid option for the reference
marks
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3.6.14

3.6.15

Stopping the reference run

A reference run (mode for automatically saving the reference position) is stopped.
If reference marks have already been traversed, the corresponding position
values will be retained. This command is permitted only for axes configured for
incremental encoders.

Function

El B7_ERR EI B7St opRef ( EIB7_AXIS axi s
)

Parameters

axi s AXIS handle

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can Occur;

EIB7_Invinterface The axis is not configured for incremental encoders
EI B7_NotlInitialized Axis not configured
El B7_Param nvalid Invalid parameter for axis

Verifying the status of the reference run

The status of the reference run is output. This enables the user to check whether
the reference run is still active or all reference positions have already been saved.

Function
El B7_ERR EI B7Get Ref Acti ve ( EIB7_AXIS axi s,
El B7_MODE* active
)

Parameters
axis AXIS handle
active [return value] Pointer to the variable for the status

active Description

El B7_NMD_Enabl e Reference run active

El B7_MD_Di sabl e Reference run complete

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).
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3.6.16 Activating the monitoring of the reference marks

Monitoring of the reference mark can be activated for incremental encoders.
A tolerance value can also be indicated. This value specifies the maximum
permissible deviation from the nominal value of the reference position.

Function
El B7_ERR EI B7Set Ref er enceCheck ( EIB7_AXI'S axi s,
El B7_MODE nmode,
unsi gned | ong limt
)
Parameters
axi s AXIS handle
mode Activate or deactivate the check of the reference marks
nmode Description
El B7_MD_Enabl e Activate the check
El B7_MD _Di sabl e Deactivate the check
limt Maximum deviation between two reference positions in signal periods

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

EI B7_Invinterface The axis is not configured for incremental encoders
El B7_Param nvalid Invalid parameter

3.6.17 EnDat 2.1 - reading the position
The position of an EnDat encoder is read. This occurs through an EnDat 2.1
command.

The function may only be performed in Polling mode of operation. The axis must
have been configured for EnDat01, EnDat21 or EnDat22 encoders. An EnDat 2.1
command is always sent, even if the axis is configured for EnDat 2.2.

Function

El B7_ERR ElI B7EnDat 21Get Posi ti on ( EIB7_AXIS axi s,
unsi gned short* st at us,
ENCODER_POSI Tl ON* pos

)

Parameters

axis AXIS handle

St atus [return value] Pointer to the variable for the status word

pos [return value] Pointer to the variable for the position value
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Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OCCur;

El B7_I nvinterface The axis is not configured for EnDat encoders

EI B7_NotInitialized  Axisnotinitialized

El B7_EncPwr SuppErr Encoder power supply error (encoder not ready for
operation)

EI B7_EnDat Errl| A type Il EnDat error occurred

El B7_EnDat | f Busy EnDat master not ready for operation

El B7_EnDat Xmi t Err Data transmission error (encoder might not be
connected)

3.6.18 EnDat 2.1 - selecting the memory area
The memory area in the EnDat encoder is selected. An EnDat 2.1 command is
sent for this purpose.

The function may only be performed in Polling mode of operation. The axis must
have been configured for EnDat01, EnDat21 or EnDat22 encoders. An EnDat 2.1
command is always sent, even if the axis is configured for EnDat 2.2.

Function
El B7_ERR ElI B7EnDat 21Sel ect MenRange ( EIB7_AXIS axi s,
unsi gned char nrs
)
Parameters
axis AXIS handle
nrs MRS code for the memory area

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OcCur;

El B7_Invinterface The axis is not configured for EnDat encoders

EIB7_Notlnitialized  Axis not initialized

El B7_EncPwr Suppkrr Encoder power supply error (encoder not ready for
operation)

EI B7_EnDat Errl| A type Il EnDat error occurred

El B7_EnDat | f Busy EnDat master not ready for operation

El B7_EnDat Xmi t Err Data transmission error (encoder might not be
connected)

3.6.19 EnDat 2.1 - sending data

A data word is written to the memory of the EnDat encoder. 16-bit words are
always saved. The address indicates the memory location within the active
memory block.

The function may only be performed in Polling mode of operation. The axis must
have been configured for EnDat01, EnDat21 or EnDat22 encoders. An EnDat 2.1
command is always sent, even if the axis is configured for EnDat 2.2.
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Function

El B7_ERR El B7EnDat 21WiteMem ( EIB7_AXIS axi s,
unsi gned char addr ,
unsi gned short dat a

)

Parameters

axi s AXIS handle

addr Memory address within the active memory block

dat a Data word that is written to the memory

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur;

EI B7_Invinterface The axis is not configured for EnDat encoders

EIB7_Notlnitialized Axis not initialized

El B7_EncPwr SuppErr Encoder power supply error (encoder not ready for
operation)

El B7_EnDat Errl| A type Il EnDat error occurred

El B7_EnDat | f Busy EnDat master not ready for operation

El B7_EnDat Xmi t Err Data transmission error (encoder might not be
connected)

3.6.20 EnDat 2.1 - receiving data

A data word is read from the memory of the EnDat encoder. A 16-bit word is
always read. The addr parameter indicates the memory location within the active
memory block from which the data is read.

The function may only be performed in Polling mode of operation. The axis must
have been configured for EnDat01, EnDat21 or EnDat22 encoders. An EnDat 2.1
command is always sent, even if the axis is configured for EnDat 2.2.

Function

El B7_ERR EI B7EnDat 21ReadMem ( EIB7_AXIS axi s,
unsi gned char addr ,
unsi gned short* dat a

)

Parameters

axis AXIS handle

addr Memory address within the active memory block

dat a [return value] Pointer to the variable for the received data word
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Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OCCur;

El B7_I nvinterface The axis is not configured for EnDat encoders

EI B7_NotInitialized  Axisnotinitialized

El B7_EncPwr SuppErr Encoder power supply error (encoder not ready for
operation)

EI B7_EnDat Errl| A type Il EnDat error occurred

El B7_EnDat | f Busy EnDat master not ready for operation

El B7_EnDat Xmi t Err Data transmission error (encoder might not be
connected)

3.6.21 EnDat 2.1 - resetting the encoder

The EnDat reset command is sent to the encoder. The encoder is reset and thus
cannot be reached for a certain time. Additional information can be found in the
data sheet for the encoder.

The function may only be performed in Polling mode of operation. The axis must
have been configured for EnDat01, EnDat21 or EnDat22 encoders. An EnDat 2.1
command is always sent, even if the axis is configured for EnDat 2.2.

Function

El B7_ERR ElI B7EnDat 21Reset Encoder ( EIB7_AXI'S axi s
)

Parameters

axis AXIS handle

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur;

EI B7_Invinterface The axis is not configured for EnDat encoders

EIB7_Notlnitialized  Axis not initialized

El B7_EncPwr SuppErr Encoder power supply error (encoder not ready for
operation)

El B7_EnDat Errl| A type Il EnDat error occurred

El B7_EnDat | f Busy EnDat master not ready for operation

El B7_EnDat Xmi t Err Data transmission error (encoder might not be
connected)
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EnDat 2.1 - reading a test value

A test value is read from the EnDat encoder. The test value is 40 bits long and is
returned via two parameters. The contents of the parameters are listed in the table
below.

Parameters Data bit parameter Data bit test value
hi gh DO ... D7 D32 ... D39

D8 ... D31 Reserved
| ow DO ... D31 DO ... D31

The function may only be performed in Polling mode of operation. The axis must
have been configured for EnDat01, EnDat21 or EnDat22 encoders. An EnDat 2.1
command is always sent, even if the axis is configured for EnDat 2.2.

Function
El B7_ERR El B7EnDat 21ReadTest Val ue ( EI B7_AXI S axi s,

unsi gned | ong* hi gh,

unsi gned | ong* | ow

)

Parameters
axis AXIS handle
hi gh [return value] Pointer to the variable for the test value (most significant part)
I ow [return value] Pointer to the variable for the test value (least significant part)

Return value
The return value supplies a status for the function call. In addition to the standard

return values (see "Table 15: Standard return values", Page 50), the following error
messages can Occur;

EI B7_Invinterface The axis is not configured for EnDat encoders

EIB7_Notlnitialized  Axis not initialized

El B7_EncPwr SuppErr Encoder power supply error (encoder not ready for
operation)

EI B7_EnDat Errl| A type Il EnDat error occurred

El B7_EnDat | f Busy EnDat master not ready for operation

El B7_EnDat Xmi t Err Data transmission error (encoder might not be
connected)

EnDat 2.1 - sending a test command to encoder

A test command is sent to the EnDat encoder. The port address for the test
command can be indicated using the port parameter. The axis must have been
configured for EnDat01, EnDat21 or EnDat22 encoders. An EnDat 2.1 command is
always sent, even if the axis is configured for EnDat 2.2.

Function

El B7_ERR El B7EnDat 21WiteTest Command ( EIB7_AXI'S axi s,
unsi gned char port

)
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Parameters
axis AXIS handle
port Port address for the test command

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

EIB7_Invinterface The axis is not configured for EnDat encoders

EIB7_Notlnitialized Axis not initialized

El B7_EncPwr SuppErr Encoder power supply error (encoder not ready for
operation)

El B7_EnDat Err || A type Il EnDat error occurred

El B7_EnDat | f Busy EnDat master not ready for operation

El B7_EnDat Xmi t Err Data transmission error (encoder might not be
connected)

3.6.24 EnDat 2.2 - reading the position and additional datum

The position of an EnDat22 encoder is read. If activated, the EnDat additional data
is also transmitted. Each additional datum consists of a status word and the data
word. The status word labels the data as valid or invalid and specifies the contents
of the additional datum.

The function may only be performed in Polling mode of operation. The axis must
have been configured for EnDat22 encoders.

Function

El B7_ERR EIl B7EnDat 22Get Posi ti on ( EIB7_AXI'S axi s,
unsi gned short* status,
ENCODER_POSI Tl ON* pos,
ENDAT__ADDI NFO* ai 1,
ENDAT__ADDI NFO* ai 2

)

Parameters

axi s AXIS handle

St at us [return value] Pointer to the variable for the status word

pos [return value] Pointer to the variable for the position value

ail [return value] Pointer to the structure for the EnDat additional datum 1

ai 2 [return value] Pointer to the structure for the EnDat additional datum 2
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Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OCCur;

El B7_I nvinterface The axis is not configured for EnDat encoders

EI B7_NotInitialized  Axisnotinitialized

El B7_EncPwr SuppErr Encoder power supply error (encoder not ready for
operation)

EI B7_EnDat Errl| A type Il EnDat error occurred

El B7_EnDat | f Busy EnDat master not ready for operation

El B7_EnDat Xmi t Err Data transmission error (encoder might not be
connected)

El B7_EnDat 22Not Supp  The encoder does not support any EnDat 2.2
commands or the axis is not configured for
EnDat 2.2 operation.

3.6.25 EnDat 2.2 - reading the position and additional data and
selecting the memory area

The position of an EnDat22 encoder is read. If activated, the EnDat additional data
is also transmitted. Each additional datum consists of a status word and the data
word. The status word labels the data as valid or invalid and specifies the contents
of the additional datum.

The function may only be performed in Polling mode of operation. The axis must
have been configured for EnDat22 encoders.

Function
El B7_ERR ElI B7EnDat 22Sel ect MemRange ( ElI B7_AXI S axi s,
unsi gned short* st atus,
ENCODER_POSI Tl ON* pos,
ENDAT_ADDI NFO* ai 1,
ENDAT_ADDI NFO* ai 2,
unsi gned char nrs,
unsi gned char bl ock
)
Parameters
axis AXIS handle
St at us [return value] Pointer to the variable for the status word
pos [return value] Pointer to the variable for the position value
ail [return value] Pointer to the structure for the EnDat additional datum 1
ai 2 [return value] Pointer to the structure for the EnDat additional datum 2
nrs MRS code for the memory area
bl ock Block address for the "section 2" memory areas
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Return value
The return value supplies a status for the function call. In addition to the standard

return values (see "Table 15: Standard return values", Page 50), the following error
messages can OCCur;

El B7_I nvinterface The axis is not configured for EnDat encoders

EI B7_NotInitialized  Axisnotinitialized

El B7_EncPwr SuppErr Encoder power supply error (encoder not ready for
operation)

EI B7_EnDat Errl| A type Il EnDat error occurred

El B7_EnDat | f Busy EnDat master not ready for operation

El B7_EnDat Xmi t Err Data transmission error (encoder might not be
connected)

El B7_EnDat 22Not Supp  The encoder does not support any EnDat 2.2
commands or the axis is not configured for
EnDat 2.2 operation.

3.6.26 EnDat 2.2 - reading the position and additional datum and
sending data
The position and additional data of an EnDat22 encoder are transmitted (see
"EnDat 2.2 — reading the position and additional datum", Page 117). The 16-bit

data word is written to the memory of the encoder. The address (8-bit) indicates
the memory location within the active memory block.

The function may only be performed in Polling mode of operation. The axis must
have been configured for EnDat22 encoders.

Function
El B7_ERR EIlI B7EnDat 22W i t eMem ( EIB7_AXI'S axi s,
unsi gned short* st atus,
ENCODER_POSI Tl ON* pos,
ENDAT_ADDI NFO* ai 1,
ENDAT_ADDI NFO* ai 2,
unsi gned char addr,
unsi gned short dat a
)
Parameters
axis AXIS handle
St at us [return value] Pointer to the variable for the status word
pos [return value] Pointer to the variable for the position value
ail [return value] Pointer to the structure for the EnDat additional datum 1
ai 2 [return value] Pointer to the structure for the EnDat additional datum 2
addr Memory address within the active memory block
dat a Data word that is written to the memory
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Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OCCur;

El B7_I nvinterface The axis is not configured for EnDat encoders

EI B7_NotInitialized  Axisnotinitialized

El B7_EncPwr SuppErr Encoder power supply error (encoder not ready for
operation)

EI B7_EnDat Errl| A type Il EnDat error occurred

El B7_EnDat | f Busy EnDat master not ready for operation

El B7_EnDat Xmi t Err Data transmission error (encoder might not be
connected)

El B7_EnDat 22Not Supp  The encoder does not support any EnDat 2.2
commands or the axis is not configured for
EnDat 2.2 operation.

3.6.27 EnDat 2.2 - reading the position and additional datum and
sending data

The position and additional data of an EnDat22 encoder are transmitted (see
"EnDat 2.2 — reading the position and additional datum", Page 117). The encoder
reads a data word from its memory; the address of the memory location within
the selected memory area is specified using the addr parameter. The data is
transmitted via the additional datum and can only be read out when the next
EnDat command is issued. For this purpose, the suitable additional datum must be
selected (see EnDat specification).

The function may only be performed in Polling mode of operation. The axis must
have been configured for EnDat22 encoders.

Function
El B7_ERR ElI B7EnDat 22ReadMem ( EIB7_AXI'S axi s,
unsi gned short* st atus,
ENCODER_POSI Tl ON* pos,
ENDAT_ADDI NFO* ai 1,
ENDAT_ADDI NFO* ai 2,
unsi gned char addr
)
Parameters
axi s AXIS handle
St at us [return value] Pointer to the variable for the status word
pos [return value] Pointer to the variable for the position value
ail [return value] Pointer to the structure for the EnDat additional datum 1
ai 2 [return value] Pointer to the structure for the EnDat additional datum 2
addr Memory address within the active memory block
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Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OCCur;

El B7_I nvinterface The axis is not configured for EnDat encoders

EI B7_NotInitialized  Axisnotinitialized

El B7_EncPwr SuppErr Encoder power supply error (encoder not ready for
operation)

EI B7_EnDat Errl| A type Il EnDat error occurred

El B7_EnDat | f Busy EnDat master not ready for operation

El B7_EnDat Xmi t Err Data transmission error (encoder might not be
connected)

El B7_EnDat 22Not Supp  The encoder does not support any EnDat 2.2
commands or the axis is not configured for
EnDat 2.2 operation.

3.6.28 EnDat 2.2 - reading the position and additional datum and
sending the test command
The position and additional data of an EnDat22 encoder are transmitted (see

"EnDat 2.2 — reading the position and additional datum", Page 117). The port
parameter contains the port address for the test command.

The function may only be performed in Polling mode of operation. The axis must
have been configured for EnDat22 encoders.

Function
El B7_ERR ElI B7EnDat 22W it eTest Command ( EIB7_AXI S axi s,
unsi gned short* status,
ENCODER_POSI Tl ON* pos,
ENDAT_ADDI NFO* ai 1,
ENDAT_ADDI NFO* ai 2,
unsi gned char port
)
Parameters
axi s AXIS handle
St at us [return value] Pointer to the variable for the status word
pos [return value] Pointer to the variable for the position value
ail [return value] Pointer to the structure for the EnDat additional datum 1
ai 2 [return value] Pointer to the structure for the EnDat additional datum 2
port Port address for the test command
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Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OCCur;

El B7_I nvinterface The axis is not configured for EnDat encoders

EI B7_NotInitialized  Axisnotinitialized

El B7_EncPwr SuppErr Encoder power supply error (encoder not ready for
operation)

EI B7_EnDat Errl| A type Il EnDat error occurred

El B7_EnDat | f Busy EnDat master not ready for operation

El B7_EnDat Xmi t Err Data transmission error (encoder might not be
connected)

El B7_EnDat 22Not Supp  The encoder does not support any EnDat 2.2
commands or the axis is not configured for
EnDat 2.2 operation.

3.6.29 EnDat 2.2 - reading the position and additional datum and
sending an error reset
The position and additional data of an EnDat22 encoder are transmitted (see

"EnDat 2.2 — reading the position and additional datum", Page 117). The error
memory of the EnDat22 encoder is also cleared.

The function may only be performed in Polling mode of operation. The axis must
have been configured for EnDat22 encoders.

Function

El B7_ERR ElI B7EnDat 22Err or Reset ( EIB7_AXIS axi s,
unsi gned short* st atus,
ENCODER_POSI Tl ON* pos,
ENDAT_ADDI NFO* ai 1,
ENDAT_ADDI NFO* ai 2

)

Parameters

axi s AXIS handle

St at us [return value] Pointer to the variable for the status word

pos [return value] Pointer to the variable for the position value

ail [return value] Pointer to the structure for the EnDat additional datum 1

ai 2 [return value] Pointer to the structure for the EnDat additional datum 2
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Return value
The return value supplies a status for the function call. In addition to the standard

return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_I nvinterface The axis is not configured for EnDat encoders

EI B7_NotInitialized  Axisnotinitialized

El B7_EncPwr SuppErr Encoder power supply error (encoder not ready for
operation)

EI B7_EnDat Errl| A type Il EnDat error occurred

El B7_EnDat | f Busy EnDat master not ready for operation

El B7_EnDat Xmi t Err Data transmission error (encoder might not be
connected)

El B7_EnDat 22Not Supp  The encoder does not support any EnDat 2.2
commands or the axis is not configured for
EnDat 2.2 operation.

3.6.30 EnDat 2.2 - selecting additional data

The additional data for an EnDat 2.2 encoder can be configured. The configuration
must be done in Polling mode of operation. The additional data is transmitted in
the Soft Real-Time, Streaming, and Recording operating modes.

The corresponding additional datum is selected in the encoder during a change
from the Polling mode of operation to another mode. It is also possible to transmit
only additional datum 1 or additional datum 2. To deactivate an additional datum,
El B7_Al 1_St op or El B7_Al 2_St op must be passed as a parameter.

Function
El B7_ERR El B7EnDat 22Set AddI nf o ( EIB7_AXI'S axi s,
unsi gned | ong addi nf o1,
unsi gned | ong addi nf 02
)
Parameters
axi s AXIS handle

HEIDENHAIN | EIB 74x | User's Manual for Application Development | 12/2019 123



Driver software | Axis functions

addi nf ol Additional datum 1 for EnDat 2.2
addi nfol Value
El B7_Al 1_NOP 0x00
El B7_Al 1_Di agnosti c 0x01
EI B7_All Position2_wordl 0x02
El B7_Al 1_Position2_word2 0x03
EI B7_Al 1_Position2_word3 0x04
El B7_Al 1_Menor yLSB 0x05
El B7_Al 1_Menor yMSB 0x06
El B7_Al 1_MRS 0x07
ElI B7_Al 1_Test Command 0x08
El B7_Al 1_Test Val ue_wor d1l 0x09
El B7_Al 1_Test Val ue_wor d2 Ox0A
ElI B7_Al 1_Test Val ue_wor d3 0x0B
ElI B7_Al 1_Tenperaturel 0x0C
ElI B7_Al 1_Tenperature2 0x0D
El B7_Al 1_AddSensor O0xO0E
EIB7_Al1_Stop OxOF

124 HEIDENHAIN | EIB 74x | User's Manual for Application Development | 12/2019



Driver software | Axis functions

addi nf 02 Additional datum 2 for EnDat 2.2
addi nf o2 Value
El B7_Al 2_NOP 0x10
El B7_Al 2_Conmut ati on 0x11
El B7_Al 2_Accel eration 0x12
El B7_Al 2_ConmmAndAccel 0x13
EIB7_Al 2_LinitSignal 0x14
EI B7_Al 2_Li m t AndAccel 0x15
El B7_Al 2_AsyncPos_wor dl 0x16
El B7_Al 2_AsyncPos_wor d2 0x17
El B7_Al 2_AsyncPos_wor d3 0x18
El B7_Al 2_OPSErr or Sour ce 0x19
El B7_Al 2_ReservedA Ox1A
El B7_Al 2_ReservedB 0x1B
El B7_Al 2_ReservedC 0x1C
El B7_Al 2_ReservedD 0x1D
El B7_Al 2_ReservedE Ox1E
El B7_Al 2_Stop Ox1F

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OCCur;

El B7_Param nvalid Invalid parameter
EI B7_I nvinterface The axis is not configured for EnDat encoders

EI B7_NotlInitialized Axis not initialized

El B7_EnDat 22Not Supp The encoder does not support any EnDat 2.2
commands or the axis is not configured for
EnDat 2.2 operation.

HEIDENHAIN | EIB 74x | User's Manual for Application Development | 12/2019 125



3.6.31

126

Driver software | Axis functions

EnDat 2.2 - selecting the sequence for additional data

The additional data for an EnDat 2.2 encoder can be configured. The configuration
must be done in Polling mode of operation. The additional data is transmitted in
the Soft Real-Time, Streaming, and Recording operating modes.

The sequence of additional data is relayed with each trigger, and after the last entry
it begins again with the first entry. The sequence can comprise no more than 10
entries. Additional data 1 and 2 can be selected.

Function

El B7_ERR EIl B7EnDat 22Set Addl nf oCycl e ( EIB7_AXIS axi s,
El B7_MODE nmode,
unsi gned char* dat a,
unsi gned | ong I en

)

Parameters

axis AXIS handle

node Activate or deactivate FIFO

nmode Description

El B7_MD_Di sabl e

Deactivate FIFO for additional datum

El B7_MD_Enabl e

Activate FIFO for additional datum
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data Pointer to an array with the configuration data. Every byte contains an additional

datum 1 or 2

Array element Value
El B7_Al 1_NOP 0x00
El B7_Al 1_Di agnosti c 0x01
EI B7_All Position2_wordl 0x02
El B7_Al 1_Position2_word2 0x03
EI B7_Al 1_Position2_word3 0x04
El B7_Al 1_Menor yLSB 0x05
El B7_Al 1_Menor yMSB 0x06
El B7_Al 1_MRS 0x07
EI B7_Al 1_Test Command 0x08
El B7_Al 1_Test Val ue_wor d1l 0x09
El B7_Al 1_Test Val ue_wor d2 Ox0A
ElI B7_Al 1_Test Val ue_wor d3 0x0B
ElI B7_Al 1_Tenperaturel 0x0C
ElI B7_Al 1_Tenperature2 0x0D
El B7_Al 1_AddSensor O0xO0E
EIB7_Al1_Stop OxOF
El B7_Al 2_NOP 0x10
El B7_Al 2_Conmut ati on 0Ox11
El B7_Al 2_Accel eration 0x12
El B7_Al 2_CommAndAccel 0x13
EIB7_Al 2_LinitSignal Ox14
EI B7_Al 2_Li m t AndAccel 0x15
El B7_Al 2_AsyncPos_wordl 0x16
El B7_Al 2_AsyncPos_wor d2 0x17
El B7_Al 2_AsyncPos_wor d3 0x18
El B7_Al 2_OPSErr or Sour ce 0x19
El B7_Al 2_ReservedA Ox1A
El B7_Al 2_ReservedB 0x1B
El B7_Al 2_ReservedC 0x1C
El B7_Al 2_ReservedD 0x1D
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El B7_Al 2_ReservedE Ox1E
El B7_Al 2_St op Ox1F
I en Size of array in bytes (£ 9)

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OcCur;

El B7_Param nvalid Invalid parameter
EI B7_I nvinterface The axis is not configured for EnDat encoders
EIB7_Notlnitialized Axis not initialized

El B7_EnDat 22Not Supp The encoder does not support any EnDat 2.2
commands or the axis is not configured for
EnDat 2.2 operation.

Reading absolute and incremental position values
simultaneously

The position of an EnDat encoder is read. An EnDat command is sent to the
encoder for this purpose. At the same time, the position value is generated from
the incremental signals. The two position values are returned together with the
status words. The function can only be performed in Polling mode of operation.
The axis must be configured for EnDat 01 encoders.

Function
El B7_ERR El B7ReadEnDat | ncr Pos ( EIB7_AXIS axi s,
unsi gned short* st at usEnDat ,
ENCODER_POSI Tl ON* posEnDat ,
unsi gned short* statuslncr,
ENCODER_POSI TI ON* posl ncr
)
Parameters
axis AXIS handle
st at usEnDat [return value] Pointer to the variable for the status word of the EnDat position
posEnDat [return value] Pointer to the variable for the EnDat position value
statuslncr [return value] Pointer to the variable for the status word of the incremental
position
posl ncr [return value] Pointer to the variable for the incremental position value
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Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OCCur;

El B7_I nvinterface The axis is not configured for EnDat encoders

EIB7 Notlnitialized Axis not initialized

El B7_EncPwr SuppErr Encoder power supply error (encoder not ready for
operation)

EI B7_EnDat Errl| A type Il EnDat error occurred

El B7_EnDat | f Busy EnDat master not ready for operation

El B7_EnDat Xmi t Err Data transmission error (encoder might not be
connected)

El B7_Cant Lat chPos Position cannot be determined

3.6.33 Setting the power supply for encoders

The encoder power supply can be activated or deactivated. The node parameter is
used to determine whether the power supply will be switched on or off.

Function
El B7_ERR EI B7Set Power Suppl y ( EIB7_AXIS axi s,
El B7_MODE mode
)

Parameters
axis AXIS handle
mode Activate or deactivate the power supply

nmode Description

El B7_NMD_Di sabl e Switch off power supply

El B7_ND_Enabl e Switch on power supply

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).

3.6.34 Reading the power supply status for encoders

The power supply status for the encoder can be read out. The power parameter
can be used to determine whether the power supply for this axis will be switched
on or off. The er r parameter indicates whether an error has occurred and the
power supply has been switched off due to excessive current load.

Function

El B7_ERR EI B7Get Power Suppl yStatus ( EIB7_AXIS axi s,
El B7 _MODE* power ,
El B7_POWER_FAI LURE* err
)
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Parameters
axi s AXIS handle
Power [return value] Pointer to the variable for the status of the power supply
Power Description
El B7_NMD_Di sabl e Power supply switched off
El B7_MD_Enabl e Power supply switched on
Err [return value] Pointer to the variable for the overcurrent error
Err Description
El B7_PF_None No error
El B7_PF_Overcurrent Power supply has been deactivated
due to overcurrent

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values',
Page 50).

3.6.35 Configuring the timestamp

The timestamp can be activated or deactivated for each axis. The period duration is
set globally for all axes of an EIB 74x. The timestamp value for a position poll for an
axis will be copied if this function has been activated previously.

Function
El B7_ERR EI B7Set Ti mest anp ( EIB7_AXIS axi s,
El B7_MODE mode
)

Parameters
axi s AXIS handle
node Activate or deactivate timestamp

nmode Description

El B7_MD _Di sabl e Deactivate timestamp

El B7_MD_Enabl e Activate timestamp

Return value

The return value supplies a status for the function call. All possible values are listed
in the Standard return values table above (see "Table 15: Standard return values",
Page 50).
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3.7 10 functions

The 10 functions always refer only to an individual output or input port on the EIB
74x. The other ports are not affected.

Besides the standard return values ("Parameters and return values'), all 1O
functions may also return further values. These are indicated separately for each

function.

3.71 Configuring the

input port

The mode for an input port can be configured using this function. The port can be
used as a trigger input or a logical input. The terminating resistor of the differential
input can also be activated or deactivated. This function is only permitted in
conjunction with handles to input ports.

Function
El B7_ERR EI B71 ni t| nput ( EIB7_10 io,
El B7_1 OMODE mode,
El B7_MODE term nation
)
Parameters
io IO handle
mode Trigger input or logical input port
mode Description
EI B7_1 OM Tri gger Trigger input
El B7_1 OM Logi cal Logical input

term nation

Return value

Activate or deactivate the terminating resistor

term nation Description
El B7_MD_Di sabl e Deactivate the terminating resistor
El B7_MD_Enabl e Activate the terminating resistor

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can Occur;

El B7_Param nvalid Invalid parameter
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Configuring the output port

The mode for an output port can be configured using this function. The port can
be used as a trigger output or a logical output. Also, the output driver can be
deactivated. In this case, the output is in a high-impedance state. This function is
only permitted in conjunction with handles to output ports.

Function
El B7_ERR EI B71 ni t Qut put ( EIB7_10 io,
El B7_1 OMODE mode,
El B7_MODE enabl e
)
Parameters
io IO handle
mode Trigger output or logical output port
nmode Description
El B7_I OM_Tri gger Trigger output
El B7_1 OM Logi cal Logical output
enabl e Activate or deactivate output driver
enabl e Description
El B7_MD_Di sabl e Deactivate output driver
El B7_MD_Enabl e Activate output driver

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OCCur;

El B7_Param nvalid Invalid parameter

Selecting the trigger source for a trigger output

The trigger signal for the trigger output can be selected from different sources.
This setting is possible only in Polling mode of operation and can only be used for
trigger outputs.

Function

El B7_ERR EI B70ut put Tri gger Source ( EIB7_10 i o,
El B7_Qut put Tri ggerSrc src
)
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Parameters
io IO handle
src Trigger source
src Description
ElI B7_OT_Trgl nSync Trigger input synchronized
El B7_OT_Trgl nAsync Trigger input not synchronized
El B7_OT_TrgSw Software trigger channel 1
El B7_OT_TrgSwe Software trigger channel 2
El B7_OT_Tr gSwWs Software trigger channel 3
El B7_OT_Trgswi Software trigger channel 4
El B7_OT_Tr gRl maskedCH1 Linked reference pulse from axis 1
(A&B&RI)
EI B7_OT_Trgl C Interval counter
El B7_OT_TrgPul s Trigger pulse counter
El B7_OT_TrgTi mer Timer trigger

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Param nvalid Invalid parameter

3.74 Setting the delay time for the trigger input

The time by which a trigger pulse is to be delayed can be set separately for each
trigger input. The delay time must be indicated as an integer multiple of the clock
pulse period. The number of clock pulse periods per microsecond can be read out
(EI B7Get Tri gger Del ayTi cks() ). The delay time can be deactivated by setting
the respective parameter value to zero. This function is only applicable to trigger
inputs.

o To calculate the value of a period (e.g. for the peri od parameter of the
El B7Set Ti mest anpPer i od) function call correctly, pass the following
values to the function:
peri od = interval in us * clock ticks per ps
To read out the value of "clock ticks per ps', you can e.g. use the
El B7Get Ti mer Tri gger Ti cks or El B7Get Ti mest anpTi cks
function.

Function

El B7_ERR EI B7Set Tri gger |l nputDelay ( EIB7_IO io,
unsi gned | ong dly
)
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Parameters

io IO handle (only for inputs), for more details see "Timestamp", Page 30
dly Delay time in clock cycles (< 256)

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Param nval id Invalid parameter

3.75 Reading out a logical port

The level at a logical input or output is read out (I evel parameter). The operating
mode of the port is also determined. If the port is operated as a trigger input or as
a trigger output, the value of | evel is invalid. For a logical output, the level that
was set is returned.

Function
El B7_ERR El B7Readl O ( EIB7_10 io,
El B7_1 OMODE* mode,
unsi gned | ong* I evel
)
Parameters
io IO handle
mode [return value] Pointer to the variable for the mode of operation
mode Description
EI B7_I| OM Tri gger Trigger port
El B7_1 OM Logi cal Logical port
level [return value] Pointer to the variable for the logical level of the port
| evel Description
El B7_NMD_Di sabl e Deactivate output driver
El B7_MD_Enabl e Activate output driver

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OcCur;

El B7_Param nvalid Invalid parameter

3.76 Setting the logical output port

The level of a logical output port is set. The | evel parameter indicates whether
the output is set to high or low. This function can only be applied to outputs that
have been configured as logical ports. If the port is used as a trigger output, the
function generates an error message.
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3.77

Function
El B7_ERR EI B7Witel O ( EIB7_10O io,
unsi gned | ong I evel
)
Parameters
io IO handle
I evel Logical level of the output
Level Description
0 Low level
1 High level

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can OcCur;

El B7_Param nvalid Invalid parameter

El B7_Tr gNot Conf Output is not a logical port

Reading the configuration data for an input

The configuration data for an input port is read out. The node parameter returns
the operating mode of the input. The t er mi nat i on parameter returns the status
of the terminating resistor. The function may only be used for input ports.

Function
El B7_ERR EI B7Get | nput Confi g ( EIB7_10 io,
El B7_1 OMODE* mode,
El B7_MODE* term nation
)
Parameters
i o IO handle
mode [return value] Pointer to the variable for the mode of operation
mode Description
EI B7_1 OM Tri gger Trigger input
El B7_1 OM _Logi cal Logical input
term nation [return value] Pointer to the variable for the terminating resistor
term nation Description
El B7_MD_Di sabl e Terminating resistor deactivated
El B7_MD_Enabl e Terminating resistor activated
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Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Param nval id Invalid parameter

3.7.8 Reading the configuration data for an output

The configuration data for an input port is read out. The node parameter returns
the operating mode of the output. With the enabl e parameter, the status of the
output driver is returned. The function may only be used for output ports.

Function
El B7_ERR El B7Get Out put Config ( EIB7_10 io,
El B7_1 OMODE* node,
El B7_MODE* enabl e
)
Parameters
io IO handle
mode [return value] Pointer to the variable for the mode of operation
mode Description
El B7_I OM _Tri gger Trigger output
El B7_I OM_Logi cal Logical output
enabl e [return value] Pointer to the variable for the status of the output driver
enabl e Description
El B7_MD_Di sabl e Output driver deactivated
El B7_MD_Enabl e Output driver activated

Return value

The return value supplies a status for the function call. In addition to the standard
return values (see "Table 15: Standard return values", Page 50), the following error
messages can occur:

El B7_Param nval id Invalid parameter
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3.8 General functions

Besides the standard return values ("Parameters and return values"), all general
functions may also return further values. These are indicated separately for each
function.

3.8.1 Reading the driver ID number

The product number (ID) of the driver is returned as a C string. The string is saved
to the i dent pointer. The size of the memory for the string must be indicated in
bytes via the | en parameter. If the string, including the final null byte, is longer
than the memory area, an error message will be generated. The target memory
must be at least 9 bytes.

Function
El B7_ERR EI B7Get Dri ver| D ( char* i dent,
unsi gned | ong I en
)
Parameters
i dent [return value] Target memory for the C string
I en Size of the target memory in bytes

Return value
The return value supplies a status for the function call. Possible values are listed

below:

El B7_NoErr or Function call was successful

El B7_Out Of Menory The system cannot allocate sufficient memory
El B7_BufferTooSnmal | Target memory is too small
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3.8.2 Converting an error message into text

An error code is converted into a text message and returned as a C string. A brief
description and a descriptive text are defined in the system for all known error
codes.

The menoni ¢ parameter returns a brief description of the error messages as text
(approx. 30 to 40 characters). The message parameter contains a more detailed
description of the error messages as text (approx. 100 to 150 characters). If a
NULL pointer is passed for one of the menoni ¢ or message parameters, the
function will not copy the text. If the target memory is too small to take the entire
text, only the first part is copied. The string always ends with a null byte.

Function
El B7_ERR EI B7Get Error | nfo ( EIB7_ERR code,
char* menoni ¢,
unsi gned | ong menl en,
char* message,
unsi gned | ong msgl en
)
Parameters
code Error code that is converted into text
memnmoni ¢ [return value] Pointer to the target memory for the
brief description
mem en Size of the mmenoni ¢ target memory in bytes
message [return value] Pointer to the target memory for the
error text
msgl en Size of the message target memory in bytes

Return value
The return value supplies a status for the function call. Possible values are listed

below:

El B7_NoErr or Function call was successful

El B7_Out Of Menory The system cannot allocate sufficient memory
EI B7_I 11 egal Paramet er |nvalid error code
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