PU LS EtherCAT Interface Description

| Power SuppLiEs WiTH ETHERCAT INTERFACE

This document gives access to details of data structures and their communication with EtherCAT interfaces built into the
following PULS power supplies of the DIMENSION series:

e CP10.241-ETC, 24V, 10A, 240W
e CP20.241-ETC, 24V, 20A, 480W
e CP20.481-ETC, 48V, 10A, 480W
These interfaces come with an ESI-EEPROM which contains the EtherCAT identity with the revision number.

The EtherCAT slave information, also colloquially known as the ESI/XML configuration file for the EtherCAT master, is
stored on it.
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Terminology and Abreviations

PE and ® symbol

Earth, Ground
t.b.d.

PE is the abbreviation for Protective Earth and has the same meaning as the symbol @.
This document uses the term “earth” which is the same as the U.S. term “ground”.
To be defined, value or description will follow later.

AC 230V A figure displayed with the AC or DC before the value represents a nominal voltage with
standard tolerances (usually +15 %) included.
E.g.: DC 12 V describes a 12 V battery disregarding whether it is full (13.7 V) or flat (10 V)
230 Vac A figure with the unit (Vac) at the end is a momentary figure without any additional

50 Hz vs. 60 Hz
may
shall
should
=

v

X

CoE
DUT
PDO
FoE
oP
ADS
PLC

tolerances included.

As long as not otherwise stated, AC 230 V parameters are valid at 50 Hz mains frequency.

A key word indicating flexibility of choice with no implied preference.
A key word indicating a mandatory requirement.
A key word indicating flexibility of choice with a strongly preferred implementation.

Action step

Positive result

Negative result

CAN over Ethernet

Data Unit Types (user-specific data types)
Process Data Objects

File Access over EtherCAT

Operational / Normal Mode

Automation Device Specification
Programmable Logic Controller
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1. Switching output via EtherCAT

0 Switching the outputs when the system is at a standstill or in the event of an error via "Disable
output”
The output voltage of the device can be disabled via "Disable output"”. In the event of a system standstill or
fault, the power supply and corresponding downstream system components can be switched off and on
again via TwinCAT in a targeted and location-independent manner.

1. Enable the PDO 0x1600 "PSU Outputs" via the "Process data" tab.
= "Disable output" is displayed in the tree structure.
The power supply output can be disabled via the "Disable output" bit.

2. Restarting the EtherCAT system or reloading the configuration in Config mode (F4) restarts the EtherCAT
communication and the process data is transferred.

3. If the "Disable output" bit is set to TRUE, the DC output voltage of the device is switched off.
= The output remains disabled as long as "Disable output" = TRUE.
= The voltage at the output returns when the "Disable output" bit is disabled again.

.Solution Explorer * 0 X Il TwinCAT Project 6 (CPxxx) # X
e | e G ‘
Q =E | ©-a | ’ E General EtherCAT | Process Data  fic Statup CoE-Online Diag History Online
S Solution Explorer (Ctrl+:) -
Search Solution Explorer (Ctrl+;) P N 1 PO List:
MOTION -
b PLC SM  Size Type Flags Index Size Name
[ SAFETY 0 256 MbocOut G 1ADD 120 PSU Inputs
o <1401 40 PSU Synchron info data
ANALYTICS 2 2 Qutputs Ox1A80 20 PSU Inputs Device
il /0 <1600 20 PSU Qutputs
4 "L Devices
4 =% Device 1 (EtherCAT)
B Image " ”
*® |mage-Info
P 2 SyncUnits PDO Assignment ([ 1C12): PDO Content (B« 1600):
» g b Index Size Offs Name
b Outputs .
b M InfoData @x7000:01 0.1 00 Disable output
- i F 0.1 -
4 [ Box1(CP20.241-ETC) o0
2 PSU Inputs ;
b PSU Synchren info date <
b PSU Inputs Device
i 2 W PSU Outputs Download Predefined PDO Assignment: (none)
- Disable output PDO ot Load PDO info from device
PDO Configuration
4 L‘ Yecatale Sync Unit Assignment. ..
b [ InfoData

33 Mappings

Fig. 1-1 Enabling "Disable Output" via the Process Data tab using the CP20.241-ETC as an example
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2. Start-up behaviour of the output voltage

0 Change the behaviour of the output voltage at startup via index 0x8001:41 "Default Start Up

Output State"

e This function only takes effect if the device is completely de-energised on both the primary and

secondary sides and the internal capacitors are discharged.

e If the input voltage is only interrupted for a short time, this function does not take effect. Due to the
internal capacitance, the internal auxiliary voltage can remain on for several seconds, depending on the
load situation. The EtherCAT interface can also continue to communicate actively during this time. If the

input voltage returns during this time without a loss of communication, the last known state of the

output is retained.

When delivered, the device is parameterized so that the output voltage is applied directly when the input voltage is

switched on.

1. Behaviour at start (see fig. 2-1 “AC Power on")

e  The behaviour of the output voltage at startup can be changed via the CoE object 0x8001:41 ("Default Start Up

Output State").
e 0x8001:41 = 0 "Enable Output” (Default)
e 0x8001:41 =1 "Disable Output"

If the bit is set to "Disable Output"”, the output voltage is not switched on directly after switching on.

2. Behaviour after reaching the OP state (see Fig. 2-1 “Stage change to OP").

As soon as the EtherCAT devices state changes to OP, this setting becomes ineffective and is taken over by the

process data bit "Disable output" (0x1600:01).

e This is not mapped in the standard configuration, which means that the device switches on the output voltage

after reaching the OP state.

e If the device is not to switch on the voltage even after reaching the OP state, the "Disable output" PDO
(0x1600:01) must be mapped and must be set to "TRUE" before reaching the OP state.

24V/48V DC Qutput Voltage

+ ;

AC Power on State change
to OP

Fig. 2-1: Start-up behaviour dependent on CoE 0x8001:41 and 0x1600
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Enable Output
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»Disable output*
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Not mapped*
Not mapped
False
True
False
True
*Default
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3. Information on grid monitoring on the input side

Using the measurement data recorded on the input side in object 0xFA14 it is possible to monitor the mains voltage
over a longer period of time. Creeping changes and quality problems can thus be detected at an early stage and
prevented with suitable measures before they become a problem for the power supply or other connected devices.
RMS input voltage

The AC input voltage is determined with an effective power measurement. In the nominal voltage range of 85 - 264
Vac, an average value is calculated over 10 mains periods.

Undervoltages and overvoltages
A supply voltage that is too low or too high at the input can be detected using the CPxxx-ETC power supplies.
The devices themselves are largely protected against voltage fluctuations within the nominal voltage range, as the

wide-range input 100 - 240 Vac (-15%, +10%) in the device ensures that the 24 Vdc (CPxx.241-ETC) / 48 Vdc (CPxx.481-
ETC) output remains stable even in the event of major deviations in the supply voltage.

The undervoltage range begins when the voltage falls below 75 Vac and is exited again when it exceeds 85 Vac.
A hysteresis of 10 Vac is stored here. There are two measuring principles within the undervoltage range:

e from 0 - 65 Vac: effective power measurement over ¥2 mains period

e from 65 - 75 Vac: effective power measurement over 1 mains period

The overvoltage range begins when 274 Vac is exceeded and is exited again when the value falls below 264 Vac.
A hysteresis of 10 Vac is stored here.

Peak voltages are measured up to a level of 700 V.

Rapid overvoltages and transients

Rapid overvoltages and transients are also detected by the CPxxx-ETC power supplies. For example, the VDE-0160 pulse
and surge pulses from 750 V are detected.

Measuring times of the effective power measurement as a function of the input voltage

Undervoltage range P Nominal voltage range _ Overvoltage range
® @ ® ®
1
RMS 1 RMS | 1 True RMS value measurement, 1 RMS
1/2 period '1 period avaraging over 10 mains periods 1 period
1
: transients detection
typ. 65 V 75V 85V 264V 274V
Input voltage Measuring principle:
range
Undervoltage 1 <65Vac Effective power measurement over 2 mains period
2 65-75Vac Effective power measurement over 1 mains period
Nominal voltage 3 85-264Vac Effective power measurement, averaging over 10 mains periods
Overvoltage 4 <274 Vac Effective power measurement over 1 mains period, transient detection

Device-specific transmission times of typically 3 ms and the set cycle time are added to the measuring times.
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4. Object description and parameterization

The CoE overview contains objects for different intended applications:

e Objects required for parameterization during commissioning:

o Restore Object Index 0x1011, (see chapter 4.1)

o Configuration data index 0x80n0, (see chapter 4.4)

e Objects intended for regular operation, e.g. through ADS access

e  Profile-specific objects:

o Configuration data (vendor-specific) index 0x80nF, (see chapter 4.6)

o Input data Index 0x60n0, (see chapter 4.2)

o Information and diagnostic data, (see chapter 4.7) Index 0xFO00, 0xFO08, 0xA000, 0xF914, OxFA14

4.1.Restore object

Index Name Meaning Data Flags Default

(hex) type

1011:0 Restore default Restore default parameters UINT8 RO 0x01 (1dec)
parameters
(see chapter 5.1)

1011:01  Subindex 001 If this object is set to “0x64616F6C" in the set value UINT32 RW 0x00000000 (Odec)

dialog, all backup objects are reset to their delivery
state.
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4.2.Input data
Index 6000 PSU Inputs

Index
(hex)

Name

Meaning

Data type

Flags

Default

6000:0

PSU Inputs

UINT8

RO

0x16 (22dec)

6000:01

Warning

Is set if one of the following conditions applies:
» The output voltage (0x6000:11) falls below the DC

OK threshold (0x8000:16)

The output voltage (0x6000:11) exceeds the
overvoltage threshold (0x8000:14)

The output current (0x6000:12) exceeds the
overcurrent threshold (0x8000:15)

The internal device temperature (0xFA14:1B)
exceeds the internal temperature threshold
(OxF814:11)

The input voltage "Actual RMS input voltage"
(0xFA14:19) falls below the minimum value of the
nominal input voltage

The device has been disconnected from the power
supply
If the warning bit = 1, the cause of the warning

can be viewed in the Diag History or via the
TwinCAT EventLogger (see chapter 5.2)

BOOLEAN

RO

0x00 (Odec)

6000:02

Error

Becomes TRUE and results in the output voltage
being switched off if one of the following conditions
applies:

Device-specific overvoltage protection active. The
output voltage has exceeded the maximum
permissible value (see CPxxx-ETC datasheets
chapter “Safety and Protection Features”).
Device-specific overcurrent protection active. The
device was switched off due to the hiccup mode
The error bit is an image of the on/off behavior of
the hiccup mode (see CPxxx-ETC datasheets
chapter "Output”).

Device-specific overtemperature protection active.
The internal device temperature has exceeded the
maximum permissible value (130°C).

If the error bit = 1, the cause of the error can be
viewed in the Diag History or via the TwinCAT
EventLogger (see chapter 5.2).

BOOLEAN

RO

0x00 (Odec)

6000:04

DC OK

The output voltage (0x6000:11) falls below the DC OK
threshold (0x8000:16)

BOOLEAN

RO

0x00 (Odec)

6000:11

Output voltage

Current output voltage in V
Accuracy: typ. £0.2% FSV (full scale value, typ. 0 to
65V)

REAL32

RO

0x00000000
(OdeC)

6000:12

Output current

Current output current in A
Accuracy: typ. £0.2% FSV (full scale value, typ. 0 to
65 A)

REAL32

RO

0x00000000
(OdeC)

6000:15

Info data 1

Synchronous information (selection via subindex
0x8001:19)

UINT16

RO

0x0000 (Odec)

6000:16

Info data 2

Synchronous information (selection via subindex

0x8001:21)

UINT16

RO

0x0000 (Odec)
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Index F614 PSU Inputs

Index Name Meaning Data type Flags |Default
(hex)
F614:0 PSU Inputs UINT8 RO 0x03 (3dec)
F614:03 .Input The input voltage "Actual RMS input voltage" 'BOOLEAN RO 10x00 (0dec)
undervoltage (0xFA14:19) falls below the minimum value of the
nominal input voltage.
4.3.Output data
Index 7000 PSU Outputs
Index Name Meaning Data type Flags Default
(hex)
7000:0 PSU Outputs UINT8 RO 0x10 (164dec)
7000:01 Disable output Switch off output voltage BOOLEAN RO 0x00 (Odec)
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4.4.Configuration data

Index 8000 PSU Settings
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Index Name Meaning Data type |Flags |Default
(hex)
8000:0 PSU Settings UINT8 RO 0x16 (22dec)
8000:14 Overvoltage warn  |Adjustable overvoltage warning threshold \REAL32 RW
threshold (see chapter 5.3)
CP10.241-ETC from 0.0 V to 30.0 V 0x41E66666
(1105618534 4ec)
CP20.241-ETC from 0.0 V to 30.0 V 0x41E66666
(1105618534 ec)
CP20.481-ETC from 0.0 V to 60.0 V 0x41400000
(10947133444¢c)
Default value: 1.2 * Nominal Voltage
(0x800F:15
(See chapter 4.5)
Hysteresis: 0.5 V
If the output voltage (0x6000:11 (see chapter
4.2) exceeds this value, the warning bit
(0x6000:01) is set in the input process data.
8000:15 Overcurrent warn Adjustable overcurrent warning threshold REAL32 RW
threshold (see chapter 5.3)
from 0.0 A to 4 * Nominal current (0Ox800F:16).
CP10.241-ETC 0x41400000
(1094713344dec)
CP20.241-ETC 0x41C00000
(110310195240
CP20.481-ETC 0x41400000
(1094713344,
Default value: 1.2 * Nominal Current
(0x800F:16) Hysteresis: 0.5 A
If the output current (0x6000:12) exceeds this
value, the warning bit (0x6000:01) is set in the
input process data.
8000:16 DC OK threshold Adjustable DC OK threshold (see CPxxx-ETC REAL32 RW
datasheets chapter “DC OK Function”)
CP10.241-ETC from 3.0 V to 30.0 V 0x41B00000
(11020533764ec)
CP20.241-ETC from 3.0 V to 30.0 V 0x41B00000
(11020533764ec)
CP20.481-ETC from 3.0 V to 60.0 V 0x42300000
(1110441984 4cc)
Default value: 0.917 * Nominal Voltage
(0x800F:15) Hysteresis: 0.5 V
If the output voltage (0x6000:11) falls below this
value, the warning bit (0x6000:01) is set in the
input process data
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Index 8001 PSU Features

Index Name
(hex)

8001:0 PSU Features

8001:01 .ParaIIeI use

UINT8

in parallel (see CPxxx-ETC datasheets chapter
“Parallel use to increase ouptut power” and
“Parallel use for redundancy”).

Meaning Data type

Must be set if several power supplies are connected 'BOOLEAN

Flags

RO

RW

Default

0x21 (33dec)

10X00 (Oded)

8001:19 Select info data 1

This object can be used to select which value isto  |UINT8
be displayed in the Info Data 1 object (0x6000:15)

(see chapter 5.4).

permitted values:

* 0: Min. input voltage in 0.1 V (0xFA14:11)
* 1: Input undervoltage counter (0xFA14:12)
» 2: Max. input voltage in 0.1 V (0xFA14:13)

* 4: Max. peak input voltage in 0.1V
(0xFA14:15)

» 5: Input overvoltage counter (0xFA14:16)

* 6: Max. output voltage in 0.1 V (0xA000:11)
» 7: Max. output current in 0.01 A (0xA000:12)
* 8: Min. temperature in 0.1°C (0xFA14:17)

* 9: Max. temperature in 0.1°C (0xFA14:18)

+ 10: Actual RMS input voltage in 0.1V
(0xFA14:19)

* 14: Actual temperature in 0.1°C (0xFA14:18)

RW

0x00 (Odec)

8001:21 Select info data 2

8001:41 | Default Start Up
Output State

Index F814 PSU Settings

This object can be used to select which value isto  |UINT8
be displayed in the Info Data 2 object (0x6000:16)

(see chapter 5.4).

permitted values:

see subindex 0x8001:19

This object can be used to change the start-up UINTS8
behavior (see chapter 2)

0: Enable Output (Default)

1: Disable Output

RW

RW

0x00 (Odec)

10X00 (Oded)

Index Name

(hex)

F814:0 PSU Settings
F814:11 .Overtemperature

warn threshold

Meaning

UINT8

Adjustable warning threshold for overtemperature |[REAL32
from -40°C to +130°C

Default value: +120°C

Hysteresis: 2°C

If the internal device temperature (0xFA14:1B)
exceeds this value, the warning bit (0x6000:01) is
set in the input process data.

Data type ‘Flags

RO

RW

Default

Ox11 (1 7dec)

0x42F00000
(11230248964ec)
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4.5. Configuration data (vendor-specific)

Index 800F PSU Vendor data

Index Name Meaning Data type Flags |Default
(hex)
800F:0 PSU Vendor data UINT8 RO 0x16 (22dec)
800F:15 'Nominal voltage Output-side nominal voltage of the device in V, \REAL32 RO 10x00 (0dec)
cannot be changed.
800F:16 Nominal current Output-side nominal current of the device in A, REAL32 RO 0x00 (Odec)
cannot be changed.
4.6.Command object
Index FBOO PSU Command
Index Name Meaning Data type Flags Default
(hex)
FB00:0 PSU Command UINT8 RO 0x03 (3dec)
FB00:01 Request A write access to this object executes the OCTET- RW {0}
corresponding command. STRING[2]
0x7001: Reset all counters and min. and max. values
in the "PSU Diag Data" 0xA000 and OxFA14
0x7002: Reset all events from the [JSON file]
| (see chapter 5.5) _ _
FB00:02 Status 0: last command completed, no errors, no response |UINT8 RO 0x00 (Odec)
data
1: last command completed, no errors, response
data available
2: last command completed, error, no response data
3: last command completed, error, response data
available
4-99: reserved for future use
100-200: indicates how much of the command was
executed (in %, 100 = 0%, 200 = 100%)
201-254: reserved for future use
255: command is executed (if the percentage
| display is not supported) | |
FB00:03 Response Byte 0: see Subindex 2 OCTET- RO {0}
Byte 1: unused STRINGI6]
2-n: Service response data
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4.7.Information - diagnostic data

Index A000 PSU Diag data

Index Name Meaning Data type Flags |Default
(hex)
A000:0 PSU Diag data UINT8 RO 0x20 (32dec)
A000:11  Max. output voltage | + Maximum output voltage in V. \REAL32 RW | 0x00000000
* The value for the maximum output voltage is (Odec)
updated again if the old value is exceeded.
* Is reset to the current value by writing any
value.
* Is retained beyond one PowerCycle.
A000:12 Max. output current |Maximum output currentin A. REAL32 RW 0x00000000
* The value for the maximum output current is (Odec)
updated again if the old value is exceeded.
» Is reset to the current value by writing any
value.
* Is retained beyond one PowerCycle.
A000:13 \Actual output Value of the current output voltage in V \REAL32 RO 10x00000000
voltage Accuracy: typ. £0.2% FSV (full scale value, (Oded)
| typ. 0 to 65 V) _ _
A000:14 Actual output Value of the current output current in A REAL32 RO 0x00000000
current Accuracy: typ. £0.2% FSV (full scale value, (Oded)
typ. 0 to 65 A)
Index F914 PSU Info data
Index Name Meaning Data type Flags |Default
(hex)
F914:0 PSU Info data UINT8 RO 0x14 (204dec)
F914:12 .Operating time Total operating time of the device in s UINT32 RO 10x00000000
(cannot be reset) (0ged)
F914:13 Uptime Operating time since last AC-side switch-on process |UINT32 RO 0x00000000
in s (cannot be reset) (0ged)
F914:14 Turn on counter Total number of AC-side turn-on operations of the |UINT32 RO 0x00000000
power supply during the complete operating time (0ged)
(cannot be reset)
Index FA14 PSU Diag data
Index Name Meaning Data type Flags Default
(hex)
FA14:0 PSU Diag data UINT8 RO 0x14 (204dec)
FA14:11 Min. input voltage Minimum RMS input voltage in Vruvs. The value is UINT32 RW 0x00000000
updated again if it falls below the old value. ()
The input voltage averaged over 10 mains periods is
used as the reference value.
Undervoltages due to a grid disconnection are not
taken into account.
FA14:12 Input undervoltage |Number of undervoltage events of the RMS input  |UINT16 RW 0x0000 (Odec)
counter voltage.
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FA14:13 Max. input voltage  |Maximum RMS input voltage in Vrvs. The value is  |UINT32 RW 0x00000000
updated again if the old value is exceeded. (Oged)
The input voltage averaged over 10 mains periods is
used as the reference value.

FA14:15 Max. peak input Maximum peak input voltage from 0 V to 700 V. REAL32 RW 0x00000000

voltage The value is updated again if the old value is (0ged)
| exceeded. _ _

FA14:16 Input overvoltage Number of overvoltage events of the RMS input UINT16 RW 0x0000 (Odec)

counter voltage.
The counter for the input overvoltages is also
increased if fast input voltage transients such as the
VDE 0160 pulse or a surge pulse (EN 61000-4-5)
| occur. | |

FA14:17 Min. temperature Minimum internal device temperature in °C. The REAL32 RW 0x00000000
value for the minimum device temperature is (0ged)
updated again if it falls below the old value.

FA14:18 Max. temperature Maximum internal device temperature in °C. The REAL32 RW 0x00000000
value for the maximum device temperature is (0ged)
updated again if the old value is exceeded.

FA14:19 Actual RMS input RMS value of the current input voltage in VRMS. REAL32 RO 0x00000000

voltage Accuracy: typ. £0.7% FSV (typ. 0 to 700 V) (Ogec)

FA14:1B Actual temperature |Value of the current internal device temperature in |REAL32 RO 0x00000000
°C. Accuracy: typ £1°C (Oded)

All values of object 0xFA14 with flag: "RW"

+ are retained beyond one PowerCycle,
» can be reset with any value via write access (counter to 0, all other values to the current value)
(see chapter 5.6)

Index FOO0 Modular Device profile

Index Name Meaning Data type Flags |Default

(hex)

F000:0 Modular Device General information for the Modular Device Profile |UINT8 RO 0x02 (2dec)

Profile

F000:01 Index distance Index distance of the objects of the individual |[UINT16 RO 0x0010 (16dec)
channels

F000:02 Maximum number of |[Number of channels UINT16 RO 0x0001 (1dec)

modules
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5. Appendix

5.1.Restoring the delivery state

To restore the delivery state (factory settings) of CoE objects for EtherCAT devices (“slaves”), the CoE object Restore
default parameters, Subindex 001 can be used via EtherCAT master (e.g. TwinCAT) (see Fig. 5.1-1).

General EBtherCAT DC Process Data  Flc Statup CoE-OCnline  Online
Update List . []futo Update  [] Single Update [ Show Cffine Data
Advanced... _ | |
Ao Satup.. Modde OD oE Pty [0 |
Index Mame Flags Value bt B2
1000 Device type RO OxD0001389 (5001)
1002 Device name RO EL5101
1009 Hardware version RO 27
1004 Software version RO 13
=1-1011:0 Restore default parameters RO =1«
5 Sublndex 001 \ (=0000D000 (0)
+-1018:0 Idertity RO - B
10F0:0 Backup parameter handling RO 1<
+- 1400:0 RxPDO-Par Outputs RO =6
Fig. 5.1-1: Selecting the restore default parameters PDO
Set Value Dialog x
Dec: 1684107116 | [k ]
L,
Hes: | 0%5461 BFEC | Cancel
Float |1.6634185e+22 |
Boal: ] 1 Hex Edit...
Birary: |EC 6F 61 64 | (¢ |
Bit Size: D1 O8 O16 @32 064 O7

Fig. 5.1-2: Entering a restore value in the Set Value dialog
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Double-click on Subindex 001 to enter the Set Value dialog. Enter the reset value 1684107116 in field Dec or the value
0x64616F6C in field Hex (ASCII: “load”) and confirm with OK (see Fig. 5.1-2).

* All changeable entries in the slave are reset to the default values.

* The values can only be successfully restored if the reset is directly applied to the online CoE, i.e. to the slave.
No values can be changed in the offline CoE.

* TwinCAT must be in the RUN or CONFIG/Freerun state for this; that means EtherCAT data exchange takes place.
Ensure error-free EtherCAT transmission.

* No separate confirmation takes place due to the reset. A changeable object can be manipulated beforehand for
the purposes of checking.

All backup objects are reset to the delivery state.

Apr. 2024 / Rev 1.0 EtherCAT Interface Description
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5.2. Display of errors and warning messages

Diag History If a warning or error state is present and the warning or error bit has been set, the detailed warning or

error messages can be read in the "Diag History" tab of the power supply

General EtherCAT ProcessData Plc  Starup CoE-Online DiagHistory Online
_ [] Auto Update
Update History Ack. Messages
[] Only new Messages
Type Fla.. Timestamp Message
A Waming N 13.10.2021 16:01:25 724 ms
1. Warning N 13102021 16:01:23 37 ms

Fig. 5.2-1: Diag History tab with warning messages

TwinCAT EventLogger

Export Diag History

Alternatively, warnings and error messages are also displayed in the TwinCAT EventLogger.

Advanced...

(0x4107) Output voltage dips under the set DC-OK level
{(0x4901) The power supply is disconnected from the mains

Open the TwinCAT EventLogger via the "View" menu and select "Other Windows" -> TwinCAT Logged Events.

File Edit | View | Project Build Debug TwinCAT  TwinSAFE PLC Team Scope Tools  Window
Build 11-02‘:i fa] Solution Explorer Ctrl+Alt+L
I &%  Team Explorer Crl+Y, Ctrl+M - | Release ~ | TwinCAT RT (xB6)
& pLe Prcjé 13 Bookmark Window Ctrl+K, Ctrl+W 3 | 2o | -
[ Output Ctrl+Alt+0
fa) Al CRsklir Ctris\, T Process Data  Plc Statup CoE-Online  Diag History Or
Search Solut| =
SR, Toolbox Ctrl+Alt+X ] Auto Update Single Update [] Show Cffline D
ution TwinCA ¥ potifications Ctrl« W, N
TwinCAT Pro Find Resul 0y ‘
@ svsTEM el Resabs —r— T T e
22 MOTION Other Windows k Command Window Ctrl+Alt+A r
@ PLC Toclbars v | @] Web Browser Ctrl+Alt+R \
% EAFEW 2 Full Screen Shift+Alt+Enter Source Control Explorer ‘
¢ -+
ANALYTIC All Windows Shift+Alt+M . Multiuser Explorer
1/0 & Mavigate Backward Ctrl+- ] TwinCAT Lagged Events
o ‘ﬂ% DEVE:E‘ Mavigate Forward Ctrl+Shift+- &' ADS Symbol Watch
4 = Dg
gt 7 Mext Task @  Web Publish Activity |
r‘.} Previous Task 2> Task Runner Explorer Ctrl+ Alt+Bkspce
b 2 A Properties Window F4 =] Package Manager Conscle
b Property Pages Shift+F4 2= ADS Image Watch
D L w5 R e st = i
A ; ;?;E:; +- F914:0 -;a,ﬁ? Browser Link Dashboard
4 [ Box1(CP20241-ETO) +- FA14:0 .= Document Qutline Ctrl+Alt+T
= FBOO:0 Ty 5
4 PSU Inputs FB00:01 L) History |
#! Warning FB'DD;DZ ® Pending Changes ‘
o FBOD:03 | ®7 Resource View Ctrl+Shift+E )
& DO \
Fig. 5.2-2: Open TwinCAT EventLogger
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5.3. Setting the warning thresholds for the warning bit

0 Adjustable warnings

The adjustable warning thresholds can be used to set application-specific limits above which an overvoltage,
overcurrent or too low voltage is to be detected at the output and a warning of too high a temperature in
the device is to be issued. The warnings can thus be individually adapted to the system.

While the warning bit (0x6000:01 see chapter 4.2) only indicates the warning state, the detailed warning
messages can be read in the TwinCAT EventLogger and the Diag History.

Please note that if the absolute, device-specific overvoltage, overcurrent and overtemperature limits are
exceeded, the power supply switches to error mode (0x6000:02 see chapter 4.2).

The warning thresholds are set in the CoE Online tab under 0x8000 (see chapter 4.4) and 0xF814 (see chapter 4.2)
"PSU Settings":

Index Name

0x8000:14 Overvoltage warn threshold
0x8000:15 Overcurrent warn threshold
0x8000:16 DC OK threshold

0xF814:11 Overtemperature warn threshold

Solution Eplorer R it Posectc o+ <

[ - T, - -I W o
@ & | @~ a ‘ General BtheCAT Process Data Pl Statup CoE-Online  Diag History Online
Search Solution Explorer (Ctrl+; ,0 -
= Update List [] Auto Update Single Update [ ] Show Offiine Data
== Device 1 (EtherCAT) Advanced... | |
*B |mage Module OD (AoE Port): [0
3 - Add to Startup... Online Data U
™ mage nro
2 SyncUnits Index Name Flags Value
Inputs + 6000:0 PSU Inputs RO s22¢
B Outputs +- 7000:0 PSU Outputs RO 1<
3 InfoData -1 8000:0 PSU Settings RW 222¢
E Box1(CP20.241-ETC) 8000:14 Overvoltage wam threshold RW 28.799939 (2.880000e+01)
4 PSU Inputs 8000:15 Overcumrent wam threshold RW 24 000000 (2.400000e+01)
Warning 8000:16 DC OK threshold RW 22 000000 (2.200000e+01)
Error ol i PSI Set value Dialeg X
DC OK % 800F:0 PS
Output voltage + AD0O:0 PS fie 110561653 ]
Output current + FO00:0 Mo | |
PSU Synchron info data Fo08 Cod Hex |0x41EBEEES | Cancel
# Info data 1 | (28733333 |
# Info data 2 Fe140 pg
S + A
Psunpus Deice S 5 _
S:ptu undervoltage F814:11 Ova Bool: 1] 1 Hex Edit... %)
Cotate +. Fa14:n P<l S
b N i 5 Binany: 66 66 EG 41 11a ]
', Mappings Bit Size: O1 O8 O ®32 O64 O?
4
5 | < >
CLITGLYSGILIEY Team Explorer

Fig. 5.3-1: Set values for warning thresholds e.g. 0x8000:14 "Overvoltage warn threshold" using the CP20.241-ETC as an
example

1. Double-click on the corresponding warning threshold. The "Set Value Dialog" dialog box opens.

2. Enter the corresponding threshold value under "Float" and close the dialog box with "OK".
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5.4.Selecting the info data

0 Updating the info data objects

In addition to the process data transmitted by default, some variables from the "PSU Diag Data" objects can
be displayed via the two info data objects "Info data 1" "0x6000:15" and "Info data 2" and then linked to

PLC variables.
Note that although the info data is transmitted on every process data cycle, it typically contains new values
only every 52 ms.

The info data is selected in two steps:
1. Inthe "Process data" tab of the power supply, select the Predefined PDO Assignment "Standard + Synchron info

data".
Solution Explorer * 0 x| DUT GVL MAIN TwinCAT Project 6 (CPxxx) + > Rl WERET S8
R o-F| F E General EtherCAT ProcessData Ple Statup CoE-Online  Diag History  Online
Search Solution Explorer (Ctrl+;) Sl POO List:
4 o] " s
3 @E Do SM  Size Type Fags Index Size Name Fags SM SuU
4 B Device 1 (EtherCAT) 0 256  MoxOut (<1400 120  PSUlnputs MF 20
+8 |mage 1 256 MbxIn (1401 40 PSU Synchron info data E 3 1}
rl Image-Info 2 0 Outputs Q<1480 20 PSU Inputs Device MF 3 0
b ,, Symclivils 3 18 Inputs 1600 20 PSU Outputs E 0
3 Inputs
b [l Outputs 5 5 ¢ 5
p [ InfoData
4 = Box 1 (CP20.241-ETC) PDO Assignment (B<1C13): PDO Content ((x1A00):
- P3U Inputs ] B 1AC0 Index Size Offs Name Type Defa ™
#1 Warning b Gx1AD1
# E ] 1A20 <6000:01 0.1 0.0 Waming BIT
o D’&’JK (6000:02 0.1 0.1 Ermor BIT
- 0.1 02 -
B Dip il x6000:04 01 03  DCOK BIT
#! Output current s 34 04 =y
4 P3U Synchron info data 0x6000:11 4.0 40 Output voltage REAL
#! Info data 1 x6000:12 4.0 80 Output curent REAL
#! Info data 2 120 »
4 P5U Inputs Device < >
%! Input undervoltage
b [ WcState Download Predefined PDO Assignment: ‘Standard + Synchron info data’ ~
b [ InfoData PDO Assignment Predeﬁned PDO Ass:gnmenl (none)
& Mappings PDO Configuration
4 »
Solution Explorer [EETRRsIRT

Fig. 5.4-1: Selection of process data set "Standard + Synchron info data" in the Process Data tab using the CP20.241-ETC
as an example

Select the info data via the CoE-Online tab under object 0x8001 (see chapter 4.4).

= Double-click on the object 0x8001:19 "Select Info data 1" or 0x8001:21 "Select Info data 2"

= The "Set Value Dialog" dialog box opens

= Select the desired entry from the drop-down menu under "Enum" (see following tables).
The following sizes from "PSU Diag Data" can be selected

= Close the dialog box with "OK"
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Solution Explorer ' B @l TwinCAT Project 6 (CPxog + X -

sy T . Sl 2 .
@) o | ©~-d | General BtherCAT Process Data Pl Statup CoE-Ornline  Diag History Online
Search Solution Explarer (Ctrl+;, 2 ~
= Update List [JAuto Update [ Single Update [ ] Show Offline Data
== Device 1 (EtherCAT) Advanced... \ |

*® Image T e — Moduie OD (AoE Port): [0 |

"! Image-Info

2 SyncUnits Index Name Flags Value
Inputs +- 7000:0 PSU Outputs RO >1¢
W Outputs +- 8000:0 PSU Settings AW >22<
i & InfoData - 8001:0 PSU Festures RW >33 <

T Box1 (CP20.241-ETC) 2001:01 Parallel use RW FALSE

4 L1 PSU Inputs 8001:19  Select info data 1 RW Min input voltage (0)
¥ Warning 8001:21 Select info data 2 RwW Min input voltage (0}
_i' Error + 8 C-0 Dol AL . A= DAL i )
F DCOK 4 Set Value Dialog XK
#1 Qutput voltage LE
#1 Qutput current i Dec: |D | | Ok |

: . +

PSU Synchron info data : ey IU:-:DU | Cancel
# Info data 1 B
# Infodata? b2 E rum: Min input voltage ~
PSU Inputs Device 41 Mir input voltage
; +- Input undervoltage count
#! Input undervoltage BE Max input voltage S

[ [ WcState & il tax peak input voltage I2allée

o Input overvoltage counter
P . InfoData Binary: R 1
Mappings Bit Size: Maw output current
4 | fedlesy Min temperature
< M ax temperature >

Solution Explorer [EEETESTlTE, Actual RMS input voltage

Actual temperature

Fig. 5.4-2: Select info data under "PSU Features" using CP20.241-ETC as an example

The following entries of the "PSU Diag Data" can be selected in the objects 0x8001:19 and 0x8001:21:

Information on the input side

Enum (Dec) in index 0x8001:19 or 0x8001:21 Index "PSU Diag data"
Min. input voltage (0) 0xFA14:11
Input undervoltage count (1) 0xFA14:12
Max. input voltage (2) 0xFA14:13
Max. peak input voltage (4) 0xFA14:14
Input overvoltage counter (5) 0xFA14:16
Actual RMS input voltage (10) 0xFA14:19

Information on the output side

Enum (Dec) in index 0x8001:19 or 0x8001:21 Index "PSU Diag data"
Max. output voltage (6) 0xA000:11
Max. output current (7) 0xA000:12

Apr. 2024 / Rev 1.0 EtherCAT Interface Description
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Temperature information

Enum (Dec) in index 0x8001:19 or 0x8001:21 Index "PSU Diag data"
Min. temperature (8) OxFA14:17

Max. temperature (9) OxFA14:18

Actual temperature (14) 0xFA14:1B

o Differentiation between counters, current values and maximum/minimum values
The entries of the "PSU Diag Data" are divided into values, counters and maximum/minimum values.
Objects that contain counters or maximum/minimum values can be reset if required (see chapter 5.6)

0 Using info data for network and system monitoring

With the variables recorded as process data by default and the additional info data, both the operating state
of the system and network monitoring can be realised on the input side. Details on the data recorded on the
input side can be found in chapter 3 "Information on grid monitoring on the input side”.

Apr. 2024 / Rev 1.0 EtherCAT Interface Description
www.pulspower.com Phone +49 89 92780 Germany 20/25



PU LS EtherCAT Interface Description

5.5. JSON

The power supplies of the CP10 and CP20 series with EtherCAT interface have the option of retrieving a log file in the
form of a JSON document. This contains, for example, the currently set threshold values, minimum and maximum
voltages and currents that have occurred, as well as an error history. The file also contains static product properties
such as the nominal current, nominal voltage, product name and a unique serial number.

The error history contains up to ten undervoltage, overvoltage, overcurrent and overtemperature events. The value of

the over/underrun and the time of occurrence are stored for each event.

Exemplary representation of the JSON file.
{

"Product": "CP20.481-ETC",

"BIC": "1P551049SBTNasdfghjklKPS2001-4810-1001 Q1 525P12345678 W,
"NominalCurrent": 20.000000,
"NominalVoltage": 24.000000,
"MinInputVoltage": 228.000000,
"MaxInputVoltage": 240.000000,
"MaxPeakInputVoltage": 340.000000,
"InputUndervoltageCounter": O,
"InputOvervoltageCounter": 0,
"MaxOutputVoltage": 28.531250,
"MaxOutputCurrent": 0.062500,
"MinTemperature": 18.656250,
"MaxTemperature": 30.156250,
"DcOkThreshold": 23.000000,
"OvervoltageWarnThreshold": 28.799999,
"OvercurrentWarnThreshold": 24.000000,
"OvertemperatureWarnThreshold": 120.000000,
"UndervoltageEvents":

[

"Value": 22.386719,
"DcTimestamp": 695747772293000000,
"Time": "2022-01-17T15:16:12"

}
Reading the JSON log file

The file can be read via a FoE upload
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Solution Explorer AR @ TwinCAT Project 6 (CPxxx) 8 X -
" i ¥, = —I | " ~
B ‘ ©~-a | > E] General  FtherCAT  Process Data  Plo Statup CoE -Online  Diag Histond Online
Search Solution Explorer (Ctrl+;)
earch Solution p rer (Ctrl+;) Gl
4 B Box1(CP20.241-ETC) [ ] |Bootstap
s m— o CurentSizte: [P ]
F : re-Op e-Op
- Requested State:
#! Error Op Clear Emor
# DCOK
x’
Qutput voltage DLL Status
%! Output current =
4 PSU Inputs Device Potx lCarrler,e’Open [
%! Input undervoltage Port B: |N0 Carrier/ Closed [
4 [y PSU Qutputs s Mo CanariCios
B~ Disable output
4 [H WcState 2 Wi/ Close
#| WcState
#1 InputToggle File Access aver EtherCAT
4 [ InfoData Download... Upload. ..
v
%1 State =
b # AdsAddr

Fig. 5.5-1: Reading the JSON log file using the CP20.241-ETC as an example

* In the following dialog, enter "Logdfile.json" as the file name and press "Save".

* Confirm the following dialog "Edit FOE Name" with "OK".
Update the time for the JSON file

The power supply has no information on the current local time. For this reason, the time of the events is always
displayed as 0 by default.

The CoE object 0x10F9:01 can be used to inform the EtherCAT slave of the current time. The time of this object
corresponds to the notation for 64-bit EtherCAT timestamps.

Theoretically, it is sufficient to transfer the current time once after switching on. The internal clock of the power supply
unit is set and continues to run automatically. However, to ensure that the time of the master and the power supply
unit do not drift apart, a regular update is recommended. (e.g. every minute).
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s

MAIN + X

PROGRAM MAIN

= 2 VAR
3 ActTime : T_DCTIMEE4;
4 Delay : TON;
5 CosWrite % FB_EcCDESdoWrite;
g AmsAddr AT %I* : ST AmsAddr;
7 END_VAR
1 Delay{IN:=NOT Delay.Q, PT:=T#€038);
3 ActTime := F_GetActualDcTime64 () ;

IF Delay.Q THEN

6 CoeWrite (bExecute := TRUE);
7| END IF
CoeWrite.bExecute := FALSE;;

W b = O

CoeWrite.cbBufLen =
CoeWrite.nIndex 1=
CoeWrite.nSubIndex :=

CoeWrite.nSlaveAddr := AmsAddr.port;
4 CoeWrite.sNetId := F CreateAmsNetId(AmsAddr.netId);
5 CoeWrite.pSrcBuf := ADR(ActTime) ;
16 CoeWrite();

Fig. 5.5-2: Sample code for writing the time every minute

PLC library:Tc3_JsonXml

With the aid of the PLC library Tc3_JsonXml, SAX and DOM parser technologies can be used to create and navigate

through JSON and XML documents.
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5.6. Resetting individual counters and maximum/minimum values

Resetting individual counters and maximum/minimum values is possible in the "CoE-Online" tab under the two "PSU
Diag Data" objects (0xA000, OxFA14)

Soltion Brplore ] i Proiects (oo = < IR
RE-o-a|p

Search Solution Explorer (Ctri+;)

General EtherCAT Process Data Plc Statup CoE-Online  Diag History Oniine

P~

Update List Auto Updat Singl dat Show Offline Dat
ution ‘TwinCAT Project 6 (PSwoo)' (1 project) Dlsotites £ 5oahiodse L] S Olin it
TwinCAT Project 6 (PSood Advanced... | |
@l SYSTEM Add to Startup... Online Data Module OD (AoE Port): D
s MOTION
! PLC Index Name Flags Value Unit "
{0 SAFETY + 8000:0 PSU Settings RW >2¢
§ C++ +-8001:0 PSU Features RW >33¢
+ 800F:0 PSU Vendor data RW >22«
i -1 ADDOD:0 PSU Diag data RO >20<
4 *. Devices ADOD:11  Max output voltage Set Value Dialog X
4 =% Device 1 (EtherCAT) ADOD:12  Max output cument
+@ .
'+ Image ADDD:13  Actual output voltage
| Dec: a | K |
:! Image-Info AD00:14  Actual output cument 5 I I 2
b 2 SyncUnits + FO00:0 Modular Device Profile Hex: | 000000000 | Cancel
b Inputs FoO08 Code word : Float: I oo |
b Bl Outputs + F081:0 Download revision
b [ InfoData F083‘ BTN
4 T Boxl(CP20241-ETO) e s Boot 0 i HexEdit.
‘ | PSU Inputs + - F814:0 PSU Settings
! + F9140 PSU Info data Binary: (00 00 00 00 | [+ ]
8 ampyy 5 FA140  PSU Diag data o
W g FA14:11 Min input voltage Bit Size: O1 08 O @32 064 O?
% DCOK FA14:12 Input undervoltage counter TV o7
#1 Output voltage FA14:13  Maxinput voltage RW 235.000000 (2.350000e+02) v
#! Output current FA14:15  Max peak input voltage RW 332.000000 (3.320000e+02) v
4 PSU Synchren info data FA14:16  Input overvoltage counter RW <0000 (0)
# Infodatal FA14:17  Min temperature RW 22000000 (2.200000e+01) €
#! Info data 2 FA14:18 Max temperature RW 31.000000 (3.100000e+01) : B
4 [ 1 PSU Inputs Device FA14:19 Actual RMS input voltage RO 232.000000 (2.320000e+02) v
# Input undervoltage FA14:1B  Actual temperature RO 26.000000 (2.600000e+01) 3
b [ WcState + FB00:0 PSU Command RO >3¢ v
b [ InfoData < >
ﬁ: Mappings
4 < >

Solution Explorer REETRESTILTES

Fig. 5.6-1: Reset e.g. 0xA000:11 "Max. output voltage" using the CP20.241-ETC as an example

1. Double-click on the counter or maximum/minimum value that you want to reset. The "Set Value
Dialog" dialog box opens

2. With a write access (e.g. with the value 0), which you confirm with "OK",
= the corresponding counter is reset to 0,

= all other values have the current value after resetting.

0 No writing of 0xA000, 0xFA14 with certain values
Only resetting the values is possible via write access.
It is not possible to write specific values to the counters or maximum/minimum values.
¢ Regardless of the value entered, due to the write access
= the value of counters is always reset to zero,
= all other values have the current value after resetting.
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Resetting all counters and maximum/minimum values

Resetting all counters to 0 and minimum/maximum values to the current values is possible in the "CoEOnline" tab via

the "PSU Command" object (0xFBO0O):

TwinCAT Project & (CPxxx) B X

General FEtherCAT Process Data Pl Statup CoE-Online  Diag History Online
Update List [] Auto Update Single Update [ ] Show Offline Data
Advanced... | |
Ao St Modse 0D GoEPot: o]
Index Kl rn (W] Unit N
¥ 7000:0 Set Value Dialog X
+-- 8000:0
+8001:0 Dec: | 32768 |
+ 800F:0 Hex: |UHBUUE‘ | Cancel
+- ADDD:0
+- FODD:0 Float: | ‘
FOD8
+ FD81:0
FO23 Baoal: 0 1 Hex Edit...
U0 By 0080 | 2]
+ FB14:0
+ F914:0 Bit Size: C1 08 ®18 O O4 072
+ FA140
-1 FBOD:0 PSU Command RO »3<
| FB0O0:01 Request RW 0000 |}
FBOO:02 Status RO (b 00 (0)
FBDO:03 Response RO 00 0D 00 00 00 0D 7
< >
< >

Fig. 5.6-2: Reset all counters and maximum/minimum values via 0xFB00:01

1. Double-click on the object 0xFB00:01. The "Set Value Dialog" dialog box opens
2. Enter the desired value under "Hex". The following values can be specified:
= 0x7001: Reset all min./max. values in the objects 0xA000 and OxFA14
= 0x7002: Delete exceeded threshold values from the JSON log
3. Confirm with "OK".
= In the "PSU Diag Data", all counters are set to zero, maximum/minimum values have the current values or

= Threshold value violations are deleted from the JSON log.
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