DELTA ELEKTRON'KA B.V. Vissersdijk 4, 4301 ND www.DeltaPowerSupplies.com
DC POWER SUPPLIES Zierikzee, the Netherlands Tel. +31 111 413656

PSC-ETH-2
e PSC-ETH-2 INT
Internal interface Card

e PSC-ETH-2 EXT
External Interface Module

Firmware Update
It is strongly recommended, first to perform a firmware update before further
operation. See this manual for instructions.

Driver & Example Software
For several applications and Interfaces there is Driver & Example Software
available on our website. See PRODUCTS\PSC-ETH\DOWNLOADS.

PRODUCT MANUAL

Firmware version P0102

Contents:

1 —In General

2 — Installation

3 — Communication

4 — Downloads & Web Interface
5 - Conventions

6 — Command description
7 — Sequencer

8 — Command list TCP/IP

9 - Command list Sequencer
10 — EU Declaration


https://www.delta-elektronika.nl/en/products/interfaces/ethernet-interface.html
https://www.elso.sk/product.php?id_product=4414
http:www.DeltaPowerSupplies.com

Product Manual PSC-ETH-2

Table of Contents

1

1.1

1.2

1.3

14

15 0T 11 LN
1.5.1  User Inputs (connector CON F): ...

1.5.2  User Outputs (connector CON G):

7 1 T3 =1 | - 11 ] o
21 Infrastructure....

2.2 Software..........

2.3 Settings...

2.4 Terminal ............

3.1 SettiNGS .uueeriiir i ———————

3.2 03 71 | =S

4 Downloads & Web INTErface ........ccieeemeeiiiiiiimiecceisssrrrsecmsssss s e rssnmssssssssesssnnnmssssssssersnnmnssssssssnnnnmnnnsnnnns 9
4.1 Firmware updating.......ccceecevsueriuenns

4.2 Firmware ..............

4.3 Web Interface.

43.1 Console..............

4.3.2 Configuration.........

4.3.3 Administration........

4.3.4 Documentation ......

4.3.5 Ethernet.................

4.3.6  SEOUENCEN .....ooiiiiiiiiiie i

4.4 Forgotten password, access key or network settings .........cccoeccvririiiiicccsinncsn e 11
5 Conventions

5.1

5.2

5.3
LT =Y 4 1 014 F= 1oL =Y 1
5.5  Parameters........ccoinrinnniinnnnins s

(ST 70T 1414 F T g o o [=T=] o T o ] o
6.1 General Instructions.........
6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

6.2 Source SUDSYSEEM ........ccccemimrismimisnninsnss e

LS I 141 (oo [0 o3 1o o TSRS PPPRO

6.2.2 Maximum Output Voltage ...
6.2.3  Maximum Output Current....

I S T O 1W1 (o]0 g o] = o T= T PSP P PR
B.2.5  SELOULPUL CUIMENT ...ttt ettt b e bt e h e et s b e e bt e a e et e e b oo bt e h e e et s b e e b e e bt et e s b e e beeaeeseeebneebeeaeeseeeaneas
6.2.6  Output Voltage Stepsize..... .
6.2.7  Output Current Stepsize .....

6.3 Measure Subsystem......
6.3.1  Introduction............ccc.....
6.3.2  Measure Output Voltage..
6.3.3  Measure Output Current..
6.3.4  Measure Output Power....

6.4 Calibrate Subsystem.....

6.4.1 Introduction...................

6.4.2  Definitions........ccccoveviiiiiiniciiiens

6.4.3  Set A:compatible With PSC ETH ......ooiiiiiiie et
6.4.4  Set B: compatible With PSC-ETH-2 / SM-SEIES ......ccuetiieeriiteiieiie ettt ettt ettt ettt et saeeseeeste e et e sne e e bt e saeeeneesnneenes 17
6.5 Digital USEr IN=/OULPULS.....coceiieiiiiieriiisiisi it a e a e AR e AR e R AR AR R SRR R R R AR R AR A AR R R AR AR SRR R R Rn s R 18
6.5.1  User Outputs .
6.5.2 Userlnputs................
6.6 SYSEM SUDSYSIEM.....eeeecc s e E A RS R SR e RS e AR SRR R SRS AR LR ER R R AR SRS aRE SRR e s R e RraRns 18
6.6.1  RemMOte ShUt DOWN (RSD).......eiiiiiiiiiiiiie ittt ettt ettt e e ab et e e b et e e aabe e e e ab et e eas et e e ea bt e e e anbe e e e aabeeeeabeeeeanneeeeanneeeasneeeanns 18
6.6.2 .
6.6.3
(SN I S =Ty g ol (= oo o =Ta T o 11 Ve [PPSO P PSP OPPTRPTON 19
L ST T =1 ¢ (o1 g |V [T1-7 Vo [ B TP OP SR OPPPPO 20

6.6.6 Password
6.6.7 Watchdog
6.6.8 Terminator....

6.7 Output .........
6.8 Register Structure ...
6.8.1  *CLS....coiiiiiiiieiiens

6.8.2  User Input Registers

2/38

DELTA ELEKTRONIKA B.V. Preliminary version Dec. 2019



Product Manual PSC-ETH-2
741 L 0T LT (oo 23
7.2 Commands..... e EEEEeiEeEeissreessserisesEeEessereesssEEisssEEEsEsReEEEsssssessrenes .23
%= B T 1 (0o PP P ST PP .23
0= N [V o o o F PO P PP PR ORI 23
A= T N 1101 2T (OO .24
7.2.4  Miscellaneous...........cccocoveeecieiennnnn. .25
7.3 Sequence control by commands.. ..26
7.3.1  Read the Catalog..........ccceevvevennnen. ...26
7.3.2  How to create or SEIECt @ SEQUEINCE ........ciiii ittt sare e sae e b nanas ...26
7.3.3  Upload a Sequence t0 PSC-ETH-2 (PC — PS) ....uiiiiiiiiiiiieee ettt .26
7.3.4  Download a Sequence from PSC-ETH-2 (PS — PC)....uuiiiiiiiiiieie ettt 26
7.3.5  DEIBIE @ SEOUEBNCE ...ttt et h et e bt ea bt e eh et et e e eh et e R et e e e E et oAbt e eae e bt e e et e nhe e e b e he e e ne e naneenes 26
7.3.6  Start a Sequence.......

7.3.7 Pause a Sequence
7.3.8  StEP thrOUGh @ SEOUENCE ... ..eietiee ettt a et eh bt e bt e e bt e e b et et e e eab e e be e e et e e nae e e bt e ebeeeteenaneenes
SR IS (o] = WS T=To (U=T o o= TP P TSP URP PPN
7.3.10 Read Sequence mode ...

7.3.11 Trigger a Step.....cccee.eeee.

7.3.12 Add labels.........

7.3.13 Delete labels...............

7.3.14 Building a Sequence.........cc.cccevverienne.

7.3.15 Select saving to non-volatile memory....

7.3.16 Saving to non-volatile memory...............

7.4 Sequence control by Web..........

7.4.1  Read the Catalog................

7.4.2 How to create a sequence..

7.4.3 Howto select a sequence...........ccceeeiiiiicinieennen.
7.4.4  Upload a sequence t0 PSC-ETH-2 (PC 5 PS) ...ttt ettt st n et nneenes 29
7.4.5 Download a Sequence from PSC-ETH-2 (PS — PC) ...ttt 30
7.46 Delete a Sequence

7.4.7  Starta Sequence.......

7.4.8 Pause a Sequence

7.4.9  StEP thrOUGh @ SEOUENCE ..ottt ettt e bt e et e e e a et e bt e e h et e bt e e bt e be e et e e nae e e beesat e e nteenaneennes
7.4.10 Stop a Sequence............

7.4.11 Read Sequence mode ...
7.4.12 LI o L= TS o SRR
7413 o (o I8 F=T o =Y OSSPSR
7.414 Delete labels..................

7.4.15 Building a Sequence

7.4.16 Saving a sequence to non-volatile memory

7.5 Sequence control by user inputs

7.6 Sequence examples .

7.6.1  Example 1: Generate waveform..........cccceviiiiiiinicnciecsecicseeee
7.6.2  EXGMPIE 2: TESE FEIAYS. ..ueiiieeiieieitie ettt sttt e b e et she e e Rt e e b et e e e e et e Re e e et R e e et e Re e r e et een e e nnneerean 33
L= T 70 1414 1o o 1T S 0 o |
8.1 INdeX TCP /IP ..cccrrererisensnnnnens

9 Command list Sequencer..........

9.1 INdEX SEQUENCET ......eerrurrrerrrsrrssnersserssss s e sssessnssnses

10 EU-Declaration of CONfOrMIty ........cicceciiiiiscmiinimnr s insss s s s s s s s s 38

3/38

DELTA ELEKTRONIKA B.V. Preliminary version Dec. 2019



Product Manual PSC-ETH-2

1 In General

1.1 Features
The PSC-ETH-2 is an interface between a TCP/IP network and a Power Supply. It allows the operator to
create fully automated systems. The PSC-ETH-2 can set and measure the parameters of the power supply,
read the status, set controls, interact with digital /O and generate waveforms, stored in memory. It is even
possible to take over tasks from a PLC. That makes processes and test systems more powerful and less
complex.

1.2 Analog
The power supplies of Delta Elektronika are very stable and accurate. The PSC-ETH-2 is designed
especially for these kinds of power supplies. Therefore the programming and measuring resolution is 16
bits and all units are calibrated very precisely by the factory (if unit and PSC are bought together).
To calculate the step size in Voltage or Ampere, use the equation below:

) MaximumOutput
Stepsize = 216

1.3 Status
The power supplies are equipped with a lot of signals which inform the user about the status of the supply.
Status like Limit, OverTemperature, DCF, etc. can be read to check the condition of the system.
For example, ACF-signal (which indicates an incorrect input voltage) can be monitored, so action can be
taken to avoid problems before a system is switched off.

1.4 LEDs
Inside the RJ45 connector are two LEDs, see picture below.
The left orange LED is named "ERR". When this LED is ON, the Ethernet interface has generated an error
message as a result of a bad command or parameter.
The right Green LED is named "LNK/ACT", which stands for Link/Activity. This LED indicates whether or
not the Ethernet interface is connected and communicates.
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1.5 Digital /0
The SM800, SM1500, SM6000 and the external PSC-ETH-2 provide 8 user inputs and 8 outputs. These
can be controlled / monitored by commands (refer to chapter 5) or can be used to interact with the
Sequencer (refer to chapter 6) to make the power supply act like a power PLC.
1.5.1 User Inputs (connector CON F):
Unconnected inputs are LOW. To make an input HIGH, apply the +5V of pin 9 or pin 14. Also an external
voltage can be used to control the inputs. Make sure the common of the external source is connected to pin
10 or pin 15.
The user inputs have a working range of 2.5 V - 30 V and have an internal impedance of approximately
2kOhms. The maximum load of the +5V is 100mA.
Con F (female)
1 =userinput A
2 =userinputB
3 =userinput C
4 =userinputD
5 =userinput E
6 =userinput F
7 =userinput G
8 =userinput H
9 =45V %
10=0v |2 il
11 =n.c.
12 =n.c.
13 =n.c.
14 = +5V
15=0V
1.5.2 User Outputs (connector CON G):
The 8 user outputs are open collector. When an output is TRUE, it is pulled down to 0V. Otherwise the
output is open. Check the datasheet for maximum voltage and sink current of the user outputs.
CON G (female)
1 = user output A
2 =useroutput B
3 =useroutput C
4 =useroutput D
5 =useroutput E
6 =useroutput F
7 =useroutput G i
8 =useroutputH
9 =45V 15/ T
10=0V
11 =n.c.
12 =n.c.
13 =n.c.
14=45V
15=0V
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2

Installation

Warning!
Carefully read the chapter "Safety Instructions" in the Delta Elektronika power supply manual before connecting the internal ETH
Interface or the external ETH module!

With regards safety, the Ethernet connector, the User I/0O connectors and the Analog Programming connector (only on the external
module) are all at the level of the ‘minus’ DC power terminal of the unit. The power output is floating in relation to the Protective
Earth and can be at a hazardous high voltage!

When the ‘minus’ DC power terminal of the unit can exceed 60Vdc / 42.4Vpk in respect to Protective Earth, additional external
measures must be taken to ensure safety isolation PSC-Ethernet connections.

2.1 Infrastructure
To control or program the power supply, the Ethernet interface should be connected to a TCP/IP network,
using the RJ45 connector at the rear (connector LAN). A standard RJ45 patch- or cross-link cable can be
used to connect the Ethernet interface to a network switch, or directly to a PC. The Ethernet interface is
Auto-MDIX. This means that for example a patch cable can be used for a direct connection, instead of
using a cross-link cable. The "LNK"- LED of the Ethernet interface will be on when the connection is okay.
standard PSC
PC
J_ ETH
PC cross-LNK | PSC
. _ _ — — — — |
ETH T
Hub / Switch
Either Cross-Link or standard Ethernet cable can be used.
The command "PING <address>" can be used (e.g. via Windows© menu Start - RUN - CMD) to check the
connection. For example: PING 10.1.0.101.
2.2 Software
On our website, go to PRODUCTS > INTERFACES > PSC ETH INTERFACE > DOWNLOADS and
download the "Software Ethernet Interface" for installation and applications.
2.3 Settings
Each network has its own range of IP addresses. To be able to control the PSC-ETH-2 via a particular
network, the IP address of the PSC-ETH-2 must be within the address range of that network.
The setup installs a program named "PSC-ETH Configurator”. This program shows the IP addresses of
the PSC-ETH-2s connected to the network and allows to change it. It also shows the MAC address, the
serial number and the identification string (*PUD) of every PSC-ETH-2.
By clicking on (one of) the PSC-ETH-2(s), the user can set the IP address, the default gateway and the IP
address mask.
Recommended address ranges are:
Class A: 10.0.0.0 to 10.255.255.255 (mask: 255.0.0.0)
Class B: 172.16.0.0 to 172.31.255.255 (mask: 255.240.0.0)
Class C:192.168.0.0 to 192.168.255.255 (mask: 255.255.0.0)
with the exception of all addresses ending with '0" or '255'.
Warning: Addresses above 223.255.255.255 are not supported on several operating systems; the PSC-
ETH-2 will be out of range. That is why this program blocks these address settings.
When IP-settings are unknown, press the reset button next to the ETH connector. See paragraph 4.4 for
details.
When more PSC-ETH-2 devices are used, it is recommended to give them specific names, using the
command *PUD (refer to chapter 6.1).
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2.4

2.5

Terminal

The setup also installs a program named "PSC-ETH Terminal". This program can be used to send
commands to and read queries from the PSC-ETH-2 easily. Very useful for checking the connection or to
send commands manually.

After installation, this program can be found under "Programs \ Delta Elektronika". First set the right IP
address in the "IP address"-box. Then type a command (e.g. *IDN?) in the "Characters to Write"-box and
click on the "Send"-button.

The commands to be sent are checked for a question mark. If present, the terminal waits for the answer
from the PSC-ETH-2, identified with an "auto query" LED on the screen after a command is send. The
answer appears in the "Characters Read"-box.

DE Easy Control

During setup you can choose to install a program called "DE Easy Control". This is a graphical user
interface that resembles the front panel of the power supply. The program can be used to set and monitor
the output of the power supply.

By clicking the arrow button of the "unit" drop down menu in the upper right corner of the program a scan is
started for any power supply with a PSC-ETH-2 connected to the PC. (The connection can be a direct link
or via a network.) The result of the scan is shown in a list which contains the IP addresses, PUD strings,
Serial numbers or MAC addresses of the interfaces. From this list a power supply can be selected. The
identifier shown in the list (IP, PUD, Serial or MAC) depends on the selected option in the programs upper
right corner.

The appearance of the user interface depends on the specifications and features or the selected power
supply. This means that the scale of the voltage and current knobs will automatically adjust to the
maximum allowed values stored in the PSC-ETH-2. The status indicators will appear or disappear
automatically as well, depending on the features that the power supply offers.

The settings for both voltage and current can be changed by turning the knobs or by entering the required
value in the boxes below the knobs. The measured value is shown in the displays above the knobs.

To run the program, the "LabVIEW Run-Time Engine 2015" is required. (Copyright © 2015 National
Instruments Corporation. All rights reserved.) This Run-Time Engine is included in the downloadable
software package on the website. It can also be downloaded from www.ni.com.

Disclaimer

This software is provided by Delta Elektronika B.V. “as is” without guarantee. The usage of this software is at own risk. In no event
shall Delta Elektronika BV be liable for any damage as a result from the use, misuse, inability to use, faulty operation, installation or
adjustments of the software. Delta Elektronika does not accept any responsibility with regards to losses of the owner or third party
users as a result of the usage of this software.
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3
3.1

3.2

Communication
Settings

There are two important settings to communicate properly with the PSC-ETH-2, which are:
IP address: default 10.1.0.101. Can be freely configured by the user (refer to section 2.2).
Port number: fixed to 8462.

TCP/IP

Any programming language or application that can send and receive TCP/IP packages can be used for
communication with the PSC-ETH-2. To show the user / programmer how to communicate with the PSC-
ETH-2, examples of LabVIEW are provided on the website.

Disclaimer

This software is provided by Delta Elektronika B.V. “as is” without guarantee. The usage of this software is at own risk. In no event
shall Delta Elektronika BV be liable for any damage as a result from the use, misuse, inability to use, faulty operation, installation or
adjustments of the software. Delta Elektronika does not accept any responsibility with regards to losses of the owner or third party
users as a result of the usage of this software.
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4
4.1

4.2

4.3

4.3.1
4.3.1.1

Downloads & Web Interface

Firmware updating

Check the version of the firmware in the unit via Menu > System Info > Unit > Version.

Go to www.DeltaPowerSupplies.com and check if there is new firmware available via Products -> PSC-
ETH -> Downloads. Download the new firmware package to the computer.

Connect the unit to the above computer via LAN and open the PSC-ETH-2 web interface using an internet
browser.

The web interface is found by entering the IP-address of the unit in the address bar of the browser.
Note: when DHCP is enabled the IP-address can change, for example after a power cycle.

In the web interface, go to Administration -> Firmware.

Select "Choose File" and browse to the downloaded package, enter password if enabled and "Start
Update". See below figure 4 - 1 for a screen shot of the web interface.

Recommended firmware package is P0100.

*Note: when DHCP is enabled, the IP-address can change, for example after a power cycle.

=

5,000V 0.000 A

web. 5.000 V web: 5.000 A

Configuration Aaine Senvens

Administratio Browse...  No file selected.
Fhimesimy Madmum fiiesize: 20MB

Password

Start update
The unit's output will be switched off during the update process.
The update process will De Shown in a new window: The unit 1eboots itseif to compiete the update process
Al the end of the update, the browser will show the update result
Notes: Compatible browsers are: Mozilla Firetox, Google Chrome and Microsoft IExpiorer 8 (and above).

Piease the keep unit powered during the update process.

[View tast log)

System information
Unit type PSCETH

Serial number 000000000010
Manutacturer Deita Eleidroniia B.V.
Software version PSCETH_H1_P0100

Fig. 4 - 1 - Regularly check for new versions of user manual and firmware.

Firmware

Check at www.DeltaPowerSupplies.com for latest firmware via:
Products > PSC-ETH > Downloads.

Note: This document is based on firmware version 0102. It is strongly recommended to regularly check for updates for
additional functionality and improvements.

Web Interface

It is advised to use the web browsers Mozilla Firefox, Google Chrome or MS Edge or later.
The web interface is available 15 seconds after start up of the unit.
The below menu items are available in the web interface:

Console

Frontpanel

Possible settings via the console:
- voltage and current

- output On/Off
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4.3.1.2

4.3.2
4.3.2.1

Possible monitoring via the console:

- actual and set values of voltage and current
- output setting (on/off)

- status icons, for example DC-fail

- type of unit and serial number

See fig. 4 - 2 for the console lay-out.

5.000V~ 0.000 A

web: 5.000 V web: 5.000 A PSC-ETH P177

Oniine Oh 3m 21s

Serial 200000000010
Vmax 500V
Imax 500A

Oufput On

- | - B | o BR onvorr |

Fig. 4 - 2 - Front console for setting of the output and monitoring various parameters.

Sequencer

Possible to select sequences from the unit memory.

Running, Pausing and Stopping of sequences.

Trigger sequence

Running in Single Step mode.

Monitor sequencer variables and timers via the "advanced" button.

See fig 4 - 3 for the console lay-out.

5.000V"  0.000 A

web: 5,000V web: 5.000 A PSC-ETH P177
Oniine Oh5m12s

Active VOLTRAMP State stop
Condition None Active Step
Praperiies stop. restore Next Stey Output _ On

— seoe

Password

Fig. 4 - 3 - Sequencer console for selecting and controlling sequences.

Configuration

General

LIMITS

Switch Voltage Limit ON or OFF and set value.
Switch Current Limits ON or OFF and set values.

SOURCES
Set the program source for voltage control.
Set the program source for current control.

NETWORK

DHCP enabled / disabled.

IP Version.

Network IP address.

Network Subnet mask.

Network Gateway address.
Network interface MAC address.

SEQUENCES

Upload sequences into the unit's volatile memory.

Synchronize memory to copy sequences from the volatile to the non-volatile memory.
After switching off the unit, the sequences remain on the power supply.

Monitor and make settings:

- View sequencer name

- View if it is loaded as active sequencer

- View if it has been build
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- Mark for Non-Volatile

- Set start/stop conditions

- Set if to restore or retain output state and values after it is terminated

- Mark for deletion

See paragraph "SEQUENCER" in this chapter for more information about sequencer programming.

4.3.3 Administration

4.3.3.1 Firmware
Here a new firmware package can be uploaded.

4.3.3.2 Info
System information
- Unit.
- Serial number.
- Manufacturer.
- Software version.

4.3.3.3 Password
Change the password to block the unit.
The default password is "depower".
Passwords are not case sensitive.
In case of a forgotten password see next paragraph in this chapter.

4.3.4 Documentation
Unit documentation in PDF-format available:
- Safety instructions.
- Ethernet & Sequencer programming manual.

4.3.5 Ethernet
The ETH interface is available 15s after start up of the unit.
Connect the unit to the network via the LAN-connector at the rear.
Set the programming source for voltage and/or current to 'eth’ via the eth commands or the web interface.

4.3.6 Sequencer
Define a sequence using a basic text editor, for example Notepad. Save as "filename.seq". An example is
shown in chapter 7 of this manual. Upload the sequence via the web interface or via Eth programming
commands.

Set the programming source for voltage and/or current to 'seq' via the web interface or Eth commands.
Start/Stop the sequence via the web interface, Eth commands or a hardware trigger via the Digital I/O
interface.

Note: copy the uploaded sequences into the non-volatile memory before switching off the unit. Standard they are
uploaded in the volatile memory and are lost after switching off the mains.

4.4 Forgotten password, access key or network settings

To reset the password and the network settings to their default values, press the reset button at the rear
panel of the unit (while the unit is switched on).

A bent paperclip can be used to press the internal micro push button. A soft sensible click can be noticed.
Press and hold the button for at least 4 seconds in order to activate the default restoring mechanism.
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5 Conventions

The PSC-ETH-2 has a command set, which includes commands compatible with the SCPI language
(Standard Commands for Programmable Instruments).

5.1 Syntax

The command descriptions contain the syntax of the instructions and show the form in which these
commands can be sent to the PSC-ETH-2.

It is allowed either to use the short form or the entire command.

For example : SOURce:VOLtage<sp>5<term> can be send as :

sour:vol<sp>5<term>

source:volt<sp>5<term>

source:voltage<sp>5<term>

sour:voltage<sp>5<term>

SoUrCe:Volt<sp>5<term>

(Sending mixed upper- and lowercase is allowed).

5.2 Query

Commands ending with a question mark "?" (ASCII character 3FH, 63d) are interpreted as a
query. If it is a valid command, the unit will respond with an answer. Otherwise an error is
generated.

5.3 Space <sp>

Within the syntax spaces are used, indicated by <sp>, which is equal to ASCII character 20H (32d).

5.4 Terminator <term>

At the end of each command or query, a terminator character is required, indicated by <term>.
Each reply on a valid query will end with <term>.

Default terminator is a linefeed (ASCII character OAH, 10d).

For other terminator options see paragraph 6.6.8, sub-paragraph "Terminator".

5.5 Parameters
Within this document, parameters are used to indicate the form of data sent to or coming from the PSC-

ETH-2.

<NR1> = positive integers: 0,1,2,3,...

<NR2> = floating point :3.22, 0.06, etc.

<boolean> = False or True parameter : 0 or 1, OFF or ON.

[1] = It is allowed to use or to skip this part of the command.
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6

Command description

6.1 General Instructions
6.1.1 *IDN?
This command is used to read the identification string of the PSC-ETH-2. The string contains the name, the
option number, the version of the firmware and the serial number of the PSC.
Syntax: *IDN?<term>
The response string has 4 fields, separated by commas.
For example:
DELTA<sp>ELEKTRONIKA<sp>BV,PSC<sp>ETH<sp>P157<sp>V1.0.0,449101000099,0<term>
The first field shows the manufacturer's name.
The second field shows: interface name (PSC ETH) + option name (P157) + firmware version.
The third field shows the serial number of the PSC-ETH-2 interface.
The last field is reserved for future implementations.
6.1.2 *PUD
PUD is an abbreviation for Protected User Data. This command allows the user to give the power supply
his own name for identification or to store relevant data.
For example names like "Motor Controller Setup 3", "Battery Simulator" or "Calibrated March 14 2019".
This information can be maximum 72 characters long and is stored into non-volatile memory (see
command *SAV).
Syntax: *PUD<sp><data><term> data = A-Z, a-z, 0-9, <sp>, _ and -, 72 maximum
To read the Protected User Data:
Syntax: *“PUD?<term>
6.1.3 *SAV
To store all relevant settings, this command saves them into non-volatile memory.
A summary of the saved setting are shown below:
Maximum output voltage : SOURce:VOLTage:MAXimum
Maximum output current : SOURce:CURRent:MAXimum
Calibration gain current setting :CALO
Calibration offset current setting : CAL 1
Calibration gain voltage setting : CAL 2
Calibration offset voltage setting : CAL 3
Calibration gain current measure : CAL 4
Calibration gain voltage measure :CAL 5
Calibration offset current measure : CAL 6
Calibration offset voltage measure : CAL 7
Protected User Data :*PUD
Password : SYSTem:PASSword
Syntax: *SAV<term>
When a password is used, the only way to store these relevant settings into memory is to use:
Syntax: *SAV<sp><password><term>
Warning: this command overrides the settings already stored in memory.
6.1.4 *RST
This reset command sets the power supply in a save defined state. The table below gives an overview of
the settings made after sending this reset command or after power-on of the PSC-ETH-2:
Setting Value set after *RST: set after power-on:
Setting Value set after *RST: set after power-on:
SOURce:VOLTage 0 YES YES
SOURce:CURRent 0 YES YES
SYSTem:RSD OFF YES YES
SYSTem:REM REM YES NO
SYSTem:REM:CV REM YES NO
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6.1.5

6.2
6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

SYSTem:REM:CC REM YES NO
SYSTem:FRONtpanel OFF YES NO

OUTPut OFF YES NO
Table 6.1

*RCL

This command recalls calibration settings and the Protected User Data. This can be used in case of
accidental override of these settings.

Syntax:*RCL<term>

Source Subsystem

Introduction

First of all the PSC-ETH-2 should know which type of power supply it will be controlling. Therefore two
commands are available to set the maximum output voltage and the maximum output current. Default
settings are 5V / 5 A. These settings must be changed for correct operation. When the PSC-ETH-2 is built-
in by Delta Elektronika B.V., these settings are already done.

Both parameters (output voltage and output current) have a working range from 0 to the maximum output
voltage / current of the power supply.
The response strings contain a floating point value with 4 digits of precision.

Maximum Output Voltage

To set the maximum output voltage of the power supply, this command must be sent. Refer to section 6.1.3
how to save this setting to the non-volatile memory.
Syntax:SOURce:VOLTage:MAXimum<sp><NR2><term>

e.g. <NR2> is 30 for an SM30-200 power supply.

To read the last settings, send the query:

Syntax:SOURce:VOLTage:MAXimum?<term>

For example the answer is: 30.0000<term>

Maximum Output Current

To set the maximum output current of the power supply, this command must be sent. Refer to section 6.1.3
how to save this setting to the non-volatile memory.
Syntax:SOURce:CURRent:MAXimum<sp><NR2><term>

where e.g. <NR2> is 200 for an SM30-200 power supply.

To read the last settings, send the query:

Syntax:SOURce:CURRent:MAXimum?<term>

Set Output Voltage

To set the output voltage of the power supply:
Syntax:SOURce:VOLTage<sp><NR2><term>
To read the last settings, send the query:
Syntax:SOURce:VOLTage?<term>

Set Output Current

To set the output current of the power supply:
Syntax:SOURce:CURRent<sp><NR2><term>
To read the last settings, send the query:
Syntax:SOURce:CURRent?<term>

Output Voltage Stepsize

To read the programming stepsize of the output voltage, send the query:
Syntax : SOURce:VOLtage:STEpsize?<term>

The reply will be in scientific notation, with an accuracy of 15 decimals, e.g.:
1.055924221873283e-03<term>

This represents the smallest Voltage programming step possible.

Output Current Stepsize

To read the programming stepsize of the output current, send the query:
Syntax : SOURce:CURrent:STEpsize?<term>

The reply will be in scientific notation, with an accuracy of 15 decimals, e.g.:
1.759365200996399e-03<term>

This represents the smallest Current programming step possible.
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6.3
6.3.1

6.3.2

6.3.3

6.3.4

6.4
6.4.1

Measure Subsystem

Introduction

To measure the power supply output parameters Voltage, Current and Power, three different queries are
available.

These commands measure the actual output parameters, which are not necessarily the same as the output
settings SOURce:VOLTage and SOURre:CURRent.

If for example the output settings are 15 V and 5 A and the unit is in CC-mode (Constant Current), the
output voltage is not equal to the setting of 15 V, but less.

Measure Output Voltage
To measure the output voltage of the power supply:
Syntax:MEASure:VOLTage?<term>

Measure Output Current
To measure the output current of the power supply:
Syntax:MEASure:CURRent?<term>

Measure Output Power

To measure the output power of the power supply, send this query. (Actually this command executes
MEASure:VOLTage and MEASure:CURRent, multiplies the results and returns the output power in Watts)
Syntax:MEASure:POWer?<term>

Calibrate Subsystem

Introduction

To make the accuracy of the PSC-ETH-2 / power supply combination as high as possible, it is required to
calibrate the PSC-ETH-2 first. There are eight parameters to calibrate. Four related to the voltage settings /
measurements and four related to the current settings / measurements.

The calibration settings are already done, when the PSC-ETH-2 is built-in by Delta Elektronika B.V.
However, periodical check and calibration is recommended.
At power-on the calibration settings are restored.

For proper calibration it is recommended to use this order (an SM60-100 is used as example) :
- Set output voltage of the power supply to e.g. 1% of the maximum output voltage.
SOUR:VOLT<sp>0.6<term>
- Calibrate the source voltage offset, so the output voltage is as close as possible to 0.6 V
- Calibrate the measure voltage offset, so the result of the command MEASure:VOLTage? is as
close as possible to 0.6 V.
- Set the output voltage to maximum
- Calibrate the source voltage gain, so the output voltage is as close as possible to the
maximum voltage, 60 V.
- Calibrate the measure voltage gain, so the result of the command MEASure:VOLTage? is as
close as possible to the actual output voltage, 60 V.
Same principle is used for the current calibration.
Default settings for the offsets are 0, and default settings for the gains are 1. The resolution of both settings
and readings are 6 digits.
Notice. Both gain and offset changes influence the actual output parameter. After changing offset, check if
the gain has to change. And vise versa. To get a very accurate result, redo the calibration a few times.

There are 2 sets of commands to perform the calibration.

Set A is compatible with the first version of the PSC-ETH card.

Set B is compatible with the modern commands that are used in the latest SM-series.

Note that both sets have their own equations for the offset calculation.

Both sets of commands, A and B, can be used in a mixed way. There is no strict need or recommendation
to choose for a certain set of commands.
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6.4.2 Definitions
6.4.2.1 Programmed Value
The setting applied via web or SOURce:VOLTage or SOURce:CURRent.
6.4.2.2 Actual Value
The real output voltage or current measured with external instruments.
6.4.2.3 Measured Value
The response of MEASure:VOLTage? or MEASure:CURRent?.
6.4.3 Set A: compatible with PSC ETH
For SOURCE offset calibration, use the equation:
programmedValue — actualValue
neWoftset = Oldofgset + ( MaximumOutput ) i
For SOURCE gain calibration, use the equation:
1d ( pro grammedValue)
. e 3
"1€Wgain = 0tegain actualValue
For MEASURE offset calibration, use the equation:
actualValue — measuredValue
neWoftser = Oldottset + ( MaximumOutput ) .
For MEASURE gain calibration, use the equation:
— old ( actualValue )
NeWgain = 0fCgain * \ 300 clredValue
To save the calibration settings to the non-volatile memory, refer to section 6.1.
6.4.3.1 Calibrate Gain Source Current
To calibrate the programming gain of the current setting:
Syntax:CAL<sp>0,<NR2><term>
To read the calibration settings:
Syntax:CAL<sp>0?<term>
6.4.3.2 Calibrate Offset Source Current
To calibrate the programming offset of the current setting:
Syntax:CAL<sp>1,<NR2><term>
To read the calibration settings:
Syntax:CAL<sp>1?<term>
6.4.3.3 Calibrate Gain Source Voltage
To calibrate the programming gain of the voltage setting:
Syntax:CAL<sp>2,<NR2><term>
To read the calibration settings:
Syntax:CAL<sp>2?<term>
6.4.3.4 Calibrate Offset Source Voltage
To calibrate the programming offset of the voltage setting:
Syntax:CAL<sp>3,<NR2><term>
To read the calibration settings:
Syntax:CAL<sp>3?<term>
6.4.3.5 Calibrate Gain Measure Current
To calibrate the gain of the current measurement:
Syntax:CAL<sp>4,<NR2><term>
To read the calibration settings:
Syntax:CAL<sp>4?<term>
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6.4.3.6

6.4.3.7

6.4.3.8

6.4.4

6.4.4.1

6.4.4.2

6.4.4.3

6.4.4.4

Calibrate Gain Measure Voltage

To calibrate the gain of the voltage measurement:
Syntax:CAL<sp>5,<NR2><term>

To read the calibration settings:
Syntax:CAL<sp>5?<term>

Calibrate Offset Measure Current

To calibrate the offset of the current measurement:
Syntax:CAL<sp>6,<NR2><term>

To read the calibration settings:
Syntax:CAL<sp>6?<term>

Calibrate Offset Measure Voltage

To calibrate the offset of the voltage measurement:
Syntax:CAL<sp>7,<NR2><term>

To read the calibration settings:
Syntax:CAL<sp>7?<term>

Set B: compatible with PSC-ETH-2 / SM-Series
For SOURCE offset calibration, use the equation:

neWysrser = 0ldyrrser + (programmedValue — actualValue)

For SOURCE gain calibration, use the equation:

pro grammedValue)

new,,in, = oldgg; *(
gam gam actualValue

For MEASURE offset calibration, use the equation:

neWysrser = Oldosser + (actualValue — measuredValue)

For MEASURE gain calibration, use the equation:

actualValue )

new,,i, = old,g; *(—
gamn gam =\ measuredValue

To save the calibration settings to the non-volatile memory, refer to section 6.1.

Calibrate Gain Source Current

To calibrate the gain of the current setting:
Syntax:CALIlbrate:CURrent:GAln<sp><NR2><term>
To read the calibration settings:
Syntax:CALIlbrate:CURrent:GAIn?<term>

Calibrate Gain Source Voltage

To calibrate the gain of the voltage setting:
Syntax:CALlbrate:VOLtage:GAln<sp><NR2><term>
To read the calibration settings:
Syntax:CALlbrate:VOLtage:GAIn?<term>

Calibrate Offset Source Current

To calibrate the offset of the current setting:
Syntax:CALlbrate:CURrent:OFFset<sp><NR2><term>
To read the calibration settings:
Syntax:CALIlbrate:CURrent:OFFset?<term>

Calibrate Offset Source Voltage

To calibrate the offset of the voltage setting:
Syntax:CALlbrate:VOLtage:OFFset<sp><NR2><term>
To read the calibration settings:
Syntax:CALlbrate:VOLtage:OFFset?<term>
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6.4.4.5 Calibrate Gain Measure Current

To calibrate the gain of the current measurement:
Syntax:CALlbrate:CURrent:MEAsure:GAln<sp><NR2><term>
To read the calibration settings:
Syntax:CALlbrate:CURrent:MEAsure:GAIln?<term>

6.4.4.6 Calibrate Gain Measure Voltage
To calibrate the gain of the voltage measurement:
Syntax:CALIlbrate:VOLtage:MEAsure:GAln<sp><NR2><term>
To read the calibration settings:
Syntax:CALlbrate:VOLtage:MEAsure:GAIn?<term>

6.4.4.7 Calibrate Offset Measure Current

To calibrate the offset of the current measurement:
Syntax:CALIlbrate:CURrent:MEAsure:OFFset<sp><NR2><term>
To read the calibration settings:
Syntax:CALIlbrate:CURrent:MEAsure:OFFset?<term>

6.4.4.8 Calibrate Offset Measure Voltage

To calibrate the offset of the voltage measurement:
Syntax:CALlbrate:VOLtage:MEAsure:OFFset<sp><NR2><term>
To read the calibration settings:
Syntax:CALlbrate:VOLtage:MEAsure:OFFset?<term>

6.5 Digital User In-/Outputs

The SM800, SM1500, SM6000 and the external PSC-ETH-2 provide 8 user inputs and 8 outputs. These
can be controlled / monitored by commands (explained below) or can be used to interact with the
Sequencer (refer to chapter 7).

6.5.1 User Outputs
To program the user outputs, a decimal number can be send to the PSC-ETH-2. This decimal number
represents the binary state of the 8 user outputs.

Syntax:UOUTput<sp><0+NR1><term> 0+NR1=0,1,2,3.....255

Output A =1

OutputB =2

Output C =4

OutputD =8

Output E =16

Output F = 32

Output G = 64

Output H = 128

For example, to set output C and F, send UOUTput<sp><36><term>. (=4+32)

To reset all the user outputs, send UOUTput<sp><0><term> (default setting after power-on).

To read the last setting of the user outputs:
Syntax:UOUTput?<term>

6.5.2 User Inputs
To read the status of the 8 user inputs, the User Input Condition Register can be read:
Syntax:UINPut:CONDition?<term>
The PSC-ETH-2 will return a decimal number, which represents the binary status of the 8 inputs.

Input A =1
InputB =2
Input C =4
Input D = 8
Input E=16
Input F = 32
Input G = 64
Input H = 128

For example, if only Input A and Input G are high, the condition will be : 65<term>.  (=1+64)

6.6 System Subsystem

6.6.1 Remote Shut Down (RSD)
Syntax:SYSTem:RSD[:STATus]<sp><boolean><term> boolean =0, 1, OFF, ON
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To read the last setting:
Syntax:SYSTem:RSD[:STATus]?<term>

6.6.2 Limits
To set the limits of the voltage:
Syntax:SYSTem:LIMits:VOLtage<sp><NR2>,<boolean><term> Off = disabled, On = enabled
To read the last setting:
Syntax:SYSTem:LIMits:VOLtage?
To set the limits of the current:
Syntax:SYSTem:LIMits:CURrent<sp><NR2>,<boolean><term> Off = disabled, On = enabled
To read the last setting:
Syntax:SYSTem:LIMits:CURrent?
6.6.3 Front Panel Lock
This command is only available for PSC-ETH-2, which are built inside a power supply with internal CPU;
SM800, SM1500 and SM6000.
Syntax:SYSTem:FRONtpanel[:STATus]<sp><boolean><term> boolean = 0, 1, OFF, ON
To read the last setting:
Syntax:SYSTem:FRONtpanel[:STATus]?<term>
6.6.4 Remote programming
The built-in PSC-ETH-2 allows the user to switch to either LOCAL or REMOTE programming.
There are two different methods to select the programming source, depending on the type of power supply.
Check below table 5.2.
6.6.4.1 Remote method 1
With this method the two programming signals CV and CC are switched simultaneously.
Syntax:SYSTem:REMote[:STATus]<sp><setting><term> setting = REMote or LOCal’
To read the last setting:
Syntax:SYSTem:REMote[:STATus]?<term>
6.6.4.2 Remote method 2
This method provides to switch CV or CC programming individually, so one of the two can be controlled via
the PSC-ETH-2 and the other one via the pot-meter on the front panel. Any combination is possible. Hence
there are two commands to set the programming source:
To set the CV programming source:
Syntax:SYSTem:REMote:CV[:STATus]<sp><setting><term> setting = REMote or LOCal’
To read the last setting:
Syntax:SYSTem:REMote:CV[:STATus]?<term>
To set the CC programming source:
Syntax:SYSTem:REMote:CC[:STATus]<sp><setting><term> setting = REMote or LOCal’
To read the last setting:
Syntax:SYSTem:REMote:CC[:STATus]?<term>
1) The settings Remote or Local are equal to the settings Ethernet or Front.
Possible settings are: Front (Local), Web, Sequencer or Ethernet (Remote).
Type of unit REMOTE REMOTE:CV REMOTE:CC
External no no no
ES150 no no no
ES300 no no no
SM800 no yes yes
SM1500 no yes yes
SM6000 no yes yes
SM1500-1 * Obsolete yes no no
(no longer manufactured)
SM3000 Obsolete no no no
(no longer manufactured)
*SM1500-1 can be recognized by it's mains toggle switch; instead of a rotary switch.
Table 6.2
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6.6.5

6.6.6

6.6.7

Error Message

If an unknown command, an invalid value or an illegal setting is received by the PSC-ETH-2 an error is
generated. The user is prompted by the Error LED on the RJ45 connector and an error message is stored
in the error queue, which contains the error number and a description of the kind of error.

The error queue can contain maximum 10 errors; more error messages are ignored. The command to read
the queue line by line is:

Syntax : SYSTem:ERRor?<term>

The PSC-ETH-2 returns the first error and clears it from the queue. If there are no errors (so the queue is
empty), the result of this query will be : 0,None<term>

So after 10 readings of SYSTem:ERRor? the queue is empty for sure, or after using the *CLS command.

Password

To protect the most essential settings of the system (calibration values, *PUD, password) a password can
be used. The default password is : "depower".

To apply a password, send the command:

Syntax : SYSTem:PASsword<sp><old_password>,<new_password><term>

If no password is used, <old_password> must be "default" (case independent) and <new_password> the
password to be used.

To remove the password, <old_password> must be the current password and <new_password> must be
"default" (case independent).

Maximum length of password is 9 characters.

Note: When a password is unknown or forgotten, the reset switch can be pressed for four seconds. This
will restore the factory default password. The Network settings will also be set to factory default "DHCP
Enable".In the beginning of this manual there is a detailed description about the reset switch.

To store the new password, refer to section 6.1.3 (*SAV)

To read if a password is used, send the query

Syntax : SYSTem:PASsword:STAtus?<term>

If no password is used, the PSC-ETH-2 will return O<term>, otherwise it returns 1<term>.

Watchdog

The PSC-ETH-2 provides a Watchdog timer on the Ethernet interface. The PSC-ETH-2 monitors the
Ethernet communication when set and disables its power output when no Ethernet command is received
within the time set.

The Watchdog timer is disabled after a power-on event. Send the set command once to activate the
Watchdog timer and reset the timer by sending any valid Ethernet command at regular intervals.

To set the Watchdog timer (in ms):
Syntax : SYSTem:COMmunicate:WATchdog<sp>SET,<NR1><term> <NR1>=20...10000

To read the last setting: (valid until Timeout)
Syntax : SYSTem:COMmunicate:WATchdog<sp>SET?<term>

To read the current state of the Watchdog timer:
Syntax : SYSTem:COMmunicate:WATchdog?<term>

There are three possibilities:

20...10000<term> Current timer value in ms

O<term> Timeout. Clears indicator on the Web
-1<term> Clears Timeout, Watchdog is off

To disable the Watchdog timer:
Syntax : SYSTem:COMmunicate:WATchdog<sp>STOP<term>

To test the Watchdog timer:
Syntax : SYSTem:COMmunicate:WATchdog<sp>TEST<term>

The timer will be set to 2.5ms and expires very quickly. The indicator on the Web will be activated. Enable,
disable or query the state of the Watchdog timer to clear the indicators.
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Watchdog Example

1000

'
'
'
0
'
'
|
500 ~f ------
1
1
1
|
280——
1
1 1
1 1
' 1
1 1
25 i i - N
0 T T T T T
i ' ' 1 1 [ ] e |
! ' e ) ! ] L
| ] 1 1 | N [ ] (]
! ' ! | [ 1 ] 1 1 ' ] e 1 !
1 L | | [ ! ] 1 1 ' ] e !
! ! ! 1 [l 1 1 1 1 ' ! e !
1 1 1 s . 3 . . ' i ]
A B C D E F G H | J KL M NO P Q
1 1 ¥ 1
: : 1 1 [} 1
1 1 1 1 L 1
1 1 ] [ 1
[ 1 ] [ 1
'
Outlput Outlput Output
Indicator is on. 57 ¥ off off off

A = Power on event, communication with the watchdog is off.

B = Gives -1, Indicates that the watchdog is still off.

Syntax : SYSTem:COMmunicate:WATchdog?<term>

C = This will set the times of the watchdog to 1000 ms, and enables it.

Syntax : SYSTem:COMmunicate:WATchdog<sp>set,1000<term>

D = This indicates that the watchdog timer was at 823 ms when the command was received.
Syntax : SYSTem:COMmunicate:WATchdog?<term> gives 823

To reset the watchdog timer, use the following command:

Syntax : SYSTem:COMmunicate:WATchdog<sp>set,1000<term>

To see in which period value of the watchdog timer is, use the following command,
in this case it is 1000 ms.

Syntax : SYSTem:COMmunicate:WATchdog<sp>set?<term>

E = Any valid command will reset the watchdog timer.

F = The watchdog timer expires and switches the output off.

G = To set the watchdog timer to 500 ms, use the command:

Syntax : SYSTem:COMmunicate:WATchdog<sp>set,500<term>

H = To set the watchdog timer to 700 ms, use the command:

Syntax : SYSTem:COMmunicate:WATchdog<sp>set,700<term>

I = To disable the watchdog timer use the command:

Syntax : SYSTem:COMmunicate:WATchdog<sp>stop<term>

J = Gives -1, Indicates that the watchdog is still off.

Syntax : SYSTem:COMmunicate:WATchdog?<term>

K = To test the watchdog timer use the following command, it loads the watchdog timer with 2.5 ms, so it
expires very quickly:

Syntax : SYSTem:COMmunicate:WATchdog<sp>test<term>

L = The watchdog timer expires and switches the output off.

M = To set the watchdog timer to 850 ms, use the command:

Syntax : SYSTem:COMmunicate:WATchdog<sp>set,850<term>

N = To test the watchdog timer, use the following command, it loads the watchdog timer with 2.5 ms, so it
expires very quickly:

Syntax : SYSTem:COMmunicate:WATchdog<sp>test<term>

O = The watchdog timer expires and switches the output off.

Syntax : SYSTem:COMmunicate:WATchdog?<term>

P = Gives 0, This will clear the watchdog timeout indicator on the webserver.
Syntax : SYSTem:COMmunicate:WATchdog?<term>

Q = Gives -1, Indicates that the watchdog is still off and makes the count -1.

6.6.8 Terminator
The terminator can be chosen for the communication. The terminator is however set to default on a power-
on event (ASCII character 0AH, 10d)
To set the Terminator:
Syntax : SYSTem:COMmunicate:TERminator<sp> <value> <term> value = CR, CRLF or LF
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6.7

6.8

6.8.1

6.8.2

LF = Linefeed = 0AH = 10d
CR = Carriage Return = ODH = 13d

To read the last setting:
Syntax : SYSTem:COMmunicate:TERminator?<term>

Output

The PSC-ETH-2 provides a command to switch the output of a power supply ON or OFF.

This is only supported for power supplies, which have a push button "OUTPUT ON" on the front panel and
with the PSC-ETH-2 build-in.

Refer to the manual of the power supply to learn more about this function.
Syntax:OUTPut<sp><boolean><term> boolean =0, 1, OFF, ON

To read the last settings:

Syntax:OUTPut?<term>

Register Structure
The PSC-ETH-2 provides two register structures which contain actual Power Supply status information.

To read the registers :
Syntax : STATus:REGister:A?<term>

Syntax : STATus:REGister:B?<term>
The PSC-ETH-2 will return a decimal number which represents the binary status of the status signals. For

example, if the power supply is in CC-mode and signals DC-Fail, the register A condition will be :
66<term>. (=2 + 64).

See below image for an overview of the Registers:

Status Register A: Status Register B:
Bit field Bit weight Signal Bit field Bit weight Signal
0 1 cv* 0 1 Rem CV*
1 2 CC 1 2 Rem CC*
2 4 Reserved 2 4 Reserved
3 8 Viim* 3 8 Program running
4 16 liim* 4 16 Wait for Trigger
5 32 Reserved 5 32 Reserved
6 64 DCF 6 64 Reserved
7 128 Reserved 7 128 Voutput Overload
8 256 oT 8 256 loutput OVerload
9 512 PSOL 9 512 Reserved
10 1024 ACF 10 1024 Reserved
11 2048 Reserved 11 2048 Reserved
12 4096 RSD 12 4096 Reserved
13 8192 Output* 13 8192 Reserved
14 16384 Frontpanellock* 14 16384 Reserved
15 32768 Reserved 15 32768 Program Open End Error
(cleared after read)

* only available for PSC-ETH-2 in SM800, SM1500 or SM6000.

*CLS

The error queue is cleared, so the red error LED will turn off after this command.
Syntax:*CLS<term>

User Input Registers

Condition
Syntax:UINPut:CONDition?<term>

22/38

DELTA ELEKTRONIKA B.V. Preliminary version Dec. 2019



Product Manual PSC-ETH-2

7 Sequencer
7.1 Introduction
The PSC-ETH-2 includes a subsystem called SEQUENCER. This system can contain max 25 free
programmable sequences of 2000 steps each. Sequences are identified by name (max 16 characters, case
insensitive).
Sequences can be started and stopped by commands (see section 7.3) or by a user input (see
section 7.4). That makes it possible to run stand-alone, so no PC or network is required.
A sequence can set the output voltage / current, set or clear digital I/O, make (un)conditional jumps, etc. It
allows the user to generate arbitrary waveforms, interact with 1/O like sensors, valves, motors, etc. It can
also contain subroutines.
In short: it behaves like a PLC, without the bother of an extra rack unit or interconnections.
Sequences are built with steps, see the examples in section 6.5. Each step contains a step number,
followed by a command with its required operand(s). Step numbers and commands are separated by a
<sp> (space).
For example: 12<sp>SV=5
The execution time of a step is approximately 125us.
7.2 Commands
The commands available within a sequence are sorted in categories, such as Settings, Jumps, Arithmetic
and Miscellaneous. Next paragraphs describe the syntax: the commands and their operands.
7.2.1 Settings
SV
SV stands for Source Volt. This command sets the output voltage of the power supply.
Syntax: SV=<NR2> <NR2> = 0 to Vmax
SC
SC stands for Source Current. This command sets the output current of the power supply.
Syntax: SC=<NR2> <NR2> = 0 to Cmax
Ox
O stands for user Output. X can be A to H (output A to H). This command can set or reset an digital output.
Syntax: Ox=<boolean> <boolean> =0 or 1 x=AB,C,D,E,F,GorH
#x
# stands for Variable. x can be A to H. This command sets a value in a variable.
Syntax: #x=<NR1> <NR1>=01t065535 x=AB,C,D,E,F,GorH
#l
Variable | (#1) is a timer of 1 ms. This command sets a value in the variable and the value decreases every
1 ms with 1 until it reaches zero.
Syntax: #l=<NR1> <NR1> = 0 to 65535
#J
Variable J (#J) is a timer of 100msec. This command sets a value in the variable and the value decreases
every 100msec with 1 until it reaches zero.
Syntax: #J=<NR1> <NR1> = 0 to 65535
7.2.2 Jumps
JP
JP stands for Jump. It's an unconditional jump to a step anywhere in the sequence.
Syntax: JP<sp><step> <step> = any step humber.
JS/RET
JS stands for Jump to Subroutine. RET stands for Return. These two commands (always used together)
allow to create subroutines within a sequence. JS <step> jumps to the subroutine located at <step>. The
commands in the subroutine will be executed until a step contains RET. Then the subroutine is finished and
the program returns to the step after the jump instruction JS. It's possible to nest up to 6 jumps.
Do not use RET without JS or visa versa. The sequencer will be in an undefined state.
Syntax:
JS<sp><step> <step> = any step number.
RET
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7.2.3

CJE

CJE stands for Compare Jump if Equal. Can be used in combination with Inputs, Outputs and Variables.
CJE allows to create conditional jumps to any step within the sequence. It compares the first two operands
and branches if their value is equal to the step declared in the third operand.

Syntax:

CJE<sp><Ix>,<booleans,<step> x = input A,B,C,D,E,F,GorH
CJE<sp><Ox>,<boolean>,<step> x = output A,B,C,D,E,F,G or H
CJE<sp><#x>,<NR1>,<step> x = variable A,B,C,D,E,F,G,H,l or J
CJNE

CJNE stands for Compare Jump if Not Equal. Can be used in combination with Inputs, Outputs and
Variables. CJNE allows to create conditional jumps to any step within the sequence. It compares the first
two operands and branches if their value is not equal to the step declared in the third operand.

Syntax:

CJNE<sp><Ix>,<boolean>,<step> x = input A,B,C,D,E,F,G or H
CJNE<sp><0Ox>,<boolean>,<step> x = output A,B,C,D,E,F,G or H
CJNE<sp><#x>,<NR2>,<step> x = variable A,B,C,D,E,F,G,H,l or J
CJG

CJG stands for Compare Jump if Greater. Can be used in combination with Source / Measure Voltage /
Current and the variables. CJG allows to create conditional jumps to any step within the sequence. It
compares the first two operands and branches (if the first value is greater then the second) to the step
declared in the third operand.

Syntax:

CJG<sp><SV>,<NR2>,<step>

CJG<sp><MV>,<NR2>,<step>

CJG<sp><SC>,<NR2>,<step>

CJG<sp><MC>,<NR2>,<step>

CJG<sp><#x>,<NR1>,<step> x = variable A,B,C,D,E,F,G,H,l or J

SV stands for Source Volt, which is the voltage setting.

SC stands for Source Current, which is the current setting.

MV stands for Measure Volt, which is the actual output voltage.

MC stands for Measure Current, which is the actual output current.

For example CJG<sp>MV,10,35 ; When the actual output voltage is greater than 10V, the program jumps
to step 35, otherwise it continues with the next step.

CJL

CJL stands for Compare Jump if Less. Can be used in combination with Source / Measure Voltage /
Current and the variables. CJG allows to create conditional jumps to any step within the sequence. It
compares the first two operands and branches if the first value is less then the second to the step declared
in the third operand.

Syntax:

CJL<sp><SV>,<NR2>,<step>

CJL<sp><MV>,<NR2>,<step>

CJL<sp><SC>,<NR2>,<step>

CJL<sp><MC>,<NR2>,<step>

CJL<sp><#x>,<NR1>,<step> x = variable A,B,C,D,E,F,G,H,l or J

For example CJL<sp>SC,10,35 ; When the current setting is less than 10A, the program jumps to step 35,
otherwise it continues with the next step.

Arithmetic

INC

INC stands for Increment. Can be used in combination with Voltage, Current and Variables.
Syntax:

INC<sp><SV>,<NR2>

INC<sp><SC>,<NR2>

INC<sp><#x>,<NR1> x=A, B,CD,EFGH,IlordJ

DEC

DEC stands for Decrement. Can be used in combination with Voltage, Current and Variables.
Syntax:

DEC<sp><SV>,<NR2>

DEC<sp><SC>,<NR2>

DEC<sp><#x>,<NR1> x=A, B,CD,EFGH,IlordJ
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7.2.4 Miscellaneous

NOP

NOP stands for No Operation. No actions are done when a step contains this command.

This command can be used to arrange step numbers for future implementations or to create some small
delays between two commands.

Syntax: NOP

w
W stands for Wait. Can be used to create an idle time. The operand declares the time (in seconds) the

program has to wait before it continues with the next step.
Syntax: W=<NR2> <NR2> = 0.001 ... 65535

TRG

TRG stands for Trigger. The program waits until a TRIGger:IMMediate command is received via TCP/IP.
After that it continues with the next step of the sequence. This command sets the "wait for trigger"-bit in the
status:register B

Syntax: TRG

END

END stands for End of program. When the system reads this command, the program will stop. Every
program must have an END function included. (It's not necessary to have an END on the last step of the
sequence; e.g. after an END the program can have subroutines).

Syntax: END

When a sequence without END function is executed the "Program Open End Error"-bit is set in the
Status:Register:B
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7.3
7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

Sequence control by commands
Read the Catalog

The catalog contains all the programmed sequences. To read the catalog send the query:
Syntax : PROGram:CATalog?<term>

The PSC-ETH-2 returns a list of the names of all sequences, separated by linefeeds.

The end of the catalog is indicated by an extra <term>.

In case of no sequences available, the PSC-ETH-2 only returns one <term>.

Example: PROG:CAT ?<term> answer: WAVE 1<nl>PROCESS4<nl>RAMPUP<nl><term>

How to create or select a Sequence

To select an existing sequence or to create a new one, send the command:

Syntax: PROGram:SELected:NAMe<sp><string><term> string may contain the characters
A-Z, 0-9 and + (max. 16 characters) The first character of string has to be an A-Z.

To read which sequence is selected, send the query:

Syntax: PROGram:SELected:NAMe?<term>

The PSC-ETH-2 returns the name of the selected sequence, followed by a <term>. Or, in case of no
selection, only <term>. Sequence names are not case-sensitive (during selection), but are stored in
memory with upper case.

Upload a Sequence to PSC-ETH-2 (PC — PS)

First select/create a sequence, then upload the new steps by the command:

Syntax: PROGram:SELected:STEp<sp><NR1><sp><command+operand(s)><term>

<NR1> =1 to 2000. Steps do not have to be programmed in order, but already existing steps will be
overwritten when reselected.

For example: PROG:SEL:STEp<sp>21<sp>CJNE<sp>#A,3,15<term>

Download a Sequence from PSC-ETH-2 (PS — PC)

After a sequence is selected, the steps can be downloaded one by one, using the query:
Syntax: PROGram:SELected:STEp<sp><NR1>?<term>

The PSC-ETH-2 returns <step number><sp><command+operand(s)><term>.

If the queried step doesn't exist, the PSC-ETH-2 returns <terms.

The PSC-ETH-2 returns the complete sequence when it receives the query:

Syntax: PROGram:SELected:STEp<sp>?<term>

The answer from the PSC-ETH-2 will be:
<1><sp><command+operand(s)><nl><2><sp><command+operand(s)><nl> and so on.
After the last step the PSC-ETH-2 sends <term> as a terminator.

Delete a Sequence

After a sequence is selected, it can be removed from the catalog by:

Syntax: PROGram:SELected:DELete<term>

If the sequence is in running mode, this command will stop the sequence immediately and erases it from
memory.

To clear the whole catalog and delete all the sequences, including their assignments, send:

Syntax: PROGram:CATalog:DELete<term>

Start a Sequence

If a sequence is selected, it can be started by the command:

Syntax: PROGram:SELected:STAte<sp>RUN<term>

The sequence will start at step 1. The RUN command will automatically initiate a sequence Build when the
sequence is not yet build, or modified after an earlier build.

Pause a Sequence

If a sequence runs, it can be paused by the command:

Syntax: PROGram:SELected:STAte<sp>PAUSe<term>

If the sequence is paused, it can be continued after sending the command:
Syntax: PROGram:SELected:STAte<sp>CONTinue<term>

Step through a Sequence

If a sequence is selected, it is possible to manually step through the program (during any mode) by:
Syntax: PROGram:SELected:STAte<sp>NEXT<term>

This command executes the next step and turns in mode PAUSE. If the current step contains a Wait
instruction and it is not finished yet, the sequencer ignores the Wait instruction.

For debugging the sequence this command can be very handy.
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For example :

6 0a=1
7 w=100
8 ob=1

If the program executes step 7 to wait 100 seconds, the sequencer goes to step 8 after the PSC-ETH-2
received the command PROG:SEL:STA NEXT. Even when less than 100 seconds are passed.

If a step within the sequence contains a Jump instruction (CJNE,CJE, etc) which must check a certain
condition to be true before the next step can be executed, an extra step before this Jump instruction is
required. Otherwise the NEXT command will ignore the condition.

For example:

12 nop
13 cjneia,1,12
14 0a=0

Stepping through the sequence with NEXT from step 13 to step 14 is only possible when user input A is
high. This command will also start a selected sequence when it is in STOP mode.

7.3.9 Stop a Sequence
If the sequence mode is RUN or PAUSE , it can be stopped by the command:
Syntax: PROGram:SELected:STAte<sp><STOP><term>
The sequence will stop immediately, but is still selected.

7.3.10 Read Sequence mode
By sending the query:
Syntax: PROGram:SELected:STAte?<term>
The PSC-ETH-2 will return the current mode. There are three possibilities:
STOP<term>
PAUSE,<next step><term>
RUN, <next step><term>
Syntax: PROGram:SELected:STAte<SP>active?<term>
The PSC-ETH-2 will return the current mode.
There are three possibilities:
STOP<term>
PAUSE,<active step><term>
RUN,<active step><term>

7.3.11 Trigger a Step
When a step contains TRG, the sequence waits for the command via TCP/IP:
Syntax: TRIGger:IMMediate<term>
After this command, the sequencer will proceed.

7.3.12 Add labels
Use the following command to define labels:
Syntax: PROGram:SELected:LABel<sp><name>,<step><term> name = Label name
To query the active Labels, use the command:
Syntax: PROGram:SELected:LABel<sp>?<term>

A maximum of 20 Labels can be defined.The maximum characters per Labelname is 10. Start with a A-Z
character, after which A-Z, 0-9 characters are allowed.
See paragraph 7.4.13 for example.

7.3.13 Delete labels
Delete a Label by sending the command:
Syntax: PROGram:SELected:LABel<sp><NAMe>,DELETE<term>
Use the following command to delete all Labels:
Syntax: PROGram:SELected:LABel<sp><*>,DELETE<term>

7.3.14 Building a Sequence
Before a sequence can be started it has to be build. During a build the PSC-ETH-2 will, for example, check
if all used Labels are defined properly.
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If a sequence is edited, it can be build by the command:
Syntax: PROGram:SELected:BUIlld<term>

To check if a selected sequence is build use the command:
Syntax: PROGram:SELected:BUIlld?<term>

Note: executing a sequence by RUN or NEXT command without building it will automatically execute the
Build command.

7.3.15 Select saving to non-volatile memory

Initially a created and edited sequence is kept in volatile memory. This means that the sequence is lost
when the Power Supply is switched off.

When a sequence is meant to remain on the Power Supply it can be set to be saved to non-volatile
memory. Use the command:
Syntax: PROGram:SELected:NONvolatile<sp><boolean><term> <boolean> =0 or 1, OFF,ON

The setting can be queried by the command:
Syntax: PROGram:SELected:NONvolatile?<term>

7.3.16 Saving to non-volatile memory

Sequence set to be saved to non-volatile memory can be saved using the command:
Syntax: PROGram:SAVe<term>

A save takes approximately 5 seconds.

The current sequence save state can be queried by the command:

Syntax: PROGram:SAVe?<term>

The PSC-ETH-2 will return the current state.

There are three possibilities:

O<term> Sequence not saved yet.
1<term> Sequence is being saved
2<term> Sequence is saved
7.4 Sequence control by Web
7.4.1 Read the Catalog
The catalog contains all the programmed sequences. To read the catalog browse to the IP address of the
power supply and click on Configuration > Sequences.
cv
5.000 V 0.000 A
web: 5.000V wed:  5.000 A
Apply settings Password required
Upload sequence
Browse Mo file selected. upload
Sync memory
Non-volatile memory synchronized
+MOTORCTRL
+VOLTRAMP
Fig. 7.1 - Sequencer Catalog
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7.4.2 How to create a sequence
When Sequencer control by Web is used, sequences have to be made in a text editor like for example
Microsoft® Notepad and saved with a *.seq extension
Warning! do not save with a *.seq.txt extension.
The file name (excluding the start condition and the extension) defines the sequence name. It may contain
the characters A-Z, 0-9 and + (max. 16 characters). The first character of the filename has to be an A-Z,
type character. Sequence names must be unique, but are not case sensitive.
Build the actual sequence with step numbers, sequence commands and labels (one command per line).
Step numbers must be in ascending order, but may be left out for future use. The power supply will skip
unused sequence steps. See the example below.
Leave a space or a tab between the step number and the sequence command. Using a tab gives the
opportunity to prepare the sequence in a spreadsheet program before copying it to a text editor.
A Linefeed (Enter) is needed after each sequence step. The power supply uses this linefeed to distinguish
each command line. Make sure to add a linefeed after the last sequence step too.
Sequence example code: (Note. The unused steps 6 — 19 are skipped by the power supply)
1 sc=8
2sv=100
3 w=1
4 #j=3
5inc sv,5
20 cjne #,0,5
21 sv=100
7.4.3 How to select a sequence
Sequences available on the power supply can be selected using the Sequencer Console. Browse to the IP
address of the power supply and click on Console > Sequencer. The Console will display a selection box
with which a sequence can be selected. Select the required sequence and click on Load. The sequence is
now selected.
Note. If the selection box does not show the newly added sequence the Refresh button on the left side of the selection
can be clicked. The unfold menu of a sequence in the sequence catalog also mentions whether a sequence is active or
not.
Stop condition Current sequence state
Start condition Messages Step in process
Active sequence Step to be processed next
cv
100.0V 00A
sequencer: 1000V sequencer 30.0A
sequencer 0.0A
Sequencer sctive
Contton Nom T AdimSiep 42
" Properies  sicp_ restore Next Step  SINC#A2
Sequences EIESTHEGIT] IO @ € © 6
Sequence Trigger button Password clear button
load button Next button Password field ‘
Refresh button Sequence Run / Pause button |
selection box Stop button
Advanced button - shows variables & timers ‘
Fig 7.2 - Sequencer console
7.4.4 Upload a sequence to PSC-ETH-2 (PC — PS)
Click on Browse on the catalog page to browse to the sequence file. Select the file, click on Open and click
on upload to start uploading the file. When the sequence is uploaded the power supply checks its Syntax
and performs the Build command (section 7.3.14 Building a Sequence) Click on Back to find the sequence
in the catalog when the upload is accepted by the power supply.
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745

7.4.6

7.4.7

7.4.8

7.4.9

Download a Sequence from PSC-ETH-2 (PS — PC)
Unfold the sequence options by clicking on the sequence name in the catalog. Click on <sequence
name>.seq next to Download source to download the sequence and select a text editor to open the file.

Delete a Sequence

Unfold the sequence options by clicking on the sequence name in the catalog. Click on the Selection box
next to Delete and click on the button Apply settings. Use the Web password when required. Make sure
that the sequence is stopped before clicking on Apply settings, because a running or paused sequence
cannot be deleted. The Sequencer Console can be used to stop a running or paused sequence.

When the sequence has been saved to non-volatile memory (the checkbox Mark for Non-volatile will be
checked) the checkbox Mark for Non-volatile needs to be unchecked and applied as well. Additionally click
on Sync memory to update the non-volatile memory. Updating the non-volatile memory takes about 15
seconds in which the web will wait.

Start a Sequence
A selected sequence can be started by the Run/Pause button on the Sequencer Console. Unless Paused,
the sequence will start from step 1.

Pause a Sequence
A running sequence can be paused by clicking on the Run/Pause button on the Sequencer Console. Line
<next step> will visualize the next command to be executed.

Step through a Sequence

If a sequence is selected, it is possible to manually step through the program (during any mode).
Click on the Next button on the Sequencer Console to execute the next step.

Line <next step> will visualize the next command to be executed.

7.4.10 Stop a Sequence

If the sequence mode is Run or Pause, it can be stopped by the Stop button on the Sequencer
Console.

7.4.11 Read Sequence mode

State <current state> on the Sequencer Console displays the current state. There are three possibilities:
Stop, Pause and Run.

7.4.12 Trigger a Step

When a sequence contains TRG, the sequence waits for the command via TCP/IP (section 7.3.11 Trigger
a step). Triggering a step by the Web Console is not implemented.

7.4.13 Add labels

Labels can be defined and used in a sequence file. During sequence upload the power supply checks if all
used labels are also defined in the file.

To define a label, type its name and add a : (colon) character to it. The sequencer will jump to the
sequence step directly below the label define. Use the label name in sequence steps without the colon
character.

Label example code:

234 w=2

increase:

235 inc sv,0.5

236 w=0.2

237 cjl sv,14,increase
238 w=10

A maximum of 20 labels can be defined per sequence. The maximum characters per label name is 10. Start with a A-Z
character, after which A-Z, 0-9 type characters are allowed.

7.4.14 Delete labels

To delete a label, remove its define and the relevant jumps from the sequence file on the computer. It is not
possible to edit uploaded sequences using the browser.

7.4.15 Building a Sequence

Directly after sequence file upload the power supply automatically builds the sequence to usable core code.
No more manual action is required. Unfolding the sequence options displays the Built state of a sequence.
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This can be No when the sequence is created using the commands mentioned in section 7.3 (Sequence
control by commands)

7.4.16 Saving a sequence to non-volatile memory

7.5

Unfold the sequence options by clicking on the sequence name in the catalog. Click on the Selection box
next to Mark for Non-volatile and click on the button Apply settings. Use the Web password when required.
Click on Sync memory to update the non-volatile memory with the new setting. Updating the non-volatile
memory takes about 15 seconds in which the web will wait.

Sequence control by user inputs

When a new sequence is created (by prog:sel:name), an assignment can be added to the sequence name
to give the sequence extra parameters.

Once sequences are uploaded, it is possible to start / stop them by user inputs. This gives the opportunity
to control the sequencer without the need of a computer. Even the network connection can be removed. So
the power supply is able to work stand-alone in the field and control up to 8 different complex processes
(one at a time).

There are some rules that must be followed:

1) To start a sequence, the related user input must change from "0" to "1".

2) To stop / finish a sequence, the related user input must change from "1" to "0".
3) To start another sequence, the other assigned user inputs must be "0".

The assignment of a user input to a sequence must be included within the sequence name.
A sequence name can be max 16 characters long. The last four characters can be used for assignment.
First the separator "+", followed by A,B,...,G or H (the name of a user input).
Character 3 and 4 allow to set some options:
3th: S (Stop) When the assigned user input changes from "1" to "0", the sequence will stop
immediately.
F (Finish) ; When the assigned user input changes from "1" to "0", the sequence
continues until the command END is executed.
4th: R (Restore);  When the sequence stops, the PSC-ETH-2 restores the voltage and current
settings that where valid before the sequence started.
H (Hold) ; When the sequence stops, the actual voltage and current settings remain
the same.

Assighment examples:

<seq name>+ASR ; The sequence starts when user input A becomes "1", it stops immediately
when user input A becomes "0" and the voltage and current settings are
restored.

<seq name>+DFH : The sequence starts when user input D becomes "1". When D becomes "0", it
finishes the steps until END is executed and holds the actual setting for
voltage and current.

Any combination of the user inputs and the options can be made. It is required to set every character of the
assignment. Refer to section to find the command to program the sequence name. The length of the
sequence name + the assignment has a maximum of 16 characters.
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7.6 Sequence examples
In this paragraph a few examples are explained based on typical applications.

Every example contains a short description of the application, a flowchart, the list of the required sequence
steps and the commands how to upload the sequence into the PSC-ETH-2.

7.6.1 Example 1: Generate waveform.
A rectangular waveform (10Hz) with an amplitude of 5V and an offset of 10V must be generated by the
power supply. If the output current of the power supply becomes below 26 Amperes, the output voltage
must drop to OV and an alarm bell must indicate the fault. One push button restarts the system, and
another one stops the system.

IS5V
10V M

| |
| |
| |
1 |
0.1 0.2 (seEc)

Wiring diagram: Programming steps:

Restart 1sv=0
IN A 2 sc=45

3 oa=0
Con F IN B i

5 sv=10

6 w=0.05

7 sv=15

8 w=0.05

9 cje ib,1,16

Con G Alarm [ 10 cjg mc,26,5
11 sc=0

User Outputs 1 OUT A 12 sv=0

13 oa=1

14 cjne ia,1,14

15jp 3

16 sv=0

+ 17 sc=0

18 end

N —

User Input 9 + 5V Stop

Output
Terminals LOAD
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7.6.2 Example 2: Test relays.
To test the double-pole contacts of relays and the working voltage of their coils (specified between 6 and
11.8V), the output voltage of the power supply ramps from 5 to 12 Volt. At 5V, the output current must be
higher than 10mA, otherwise the test doesn't start.
Contacts are tested open and closed. When the relay switches, the working voltage must be checked. The

results are indicated via a red or a green LED.

Wiring diagram:

9.14 -
ConF 1 IN A
User 2 IN B
Inputs 3 INC
4 IND
Con G 1{QUT A %
User Outputs 2|QUT B &
9.14/+5V ]
+
Output I R i
Terminals RELAY 24 / .r

Programming steps:

1 0a=0

2 ob=0

3js 21

4 nop

5 w=1

6 sv=5.9

7 cjne ia,1,30
8 cjne ib,0,30
9 cjne ic,1,30
10 cjne id,0,30
11 cjg sv,11.8,30
12 inc sv,0.05
13 w=0.1

14 cjne ia,1,34
15 cjne ib,0,34
16 cjne ic,1,34
17 cjne id,0,34
18 jp 11

19 end

20 nop

21 sv=5

22 sc=0.3

23 w=0.1

24 cjg mc,0.01,29
25 oa=1

26 ob=1

27 w=1

28jp 19

29 ret

30 oa=1

31 w=1
32jp19

33 nop

34 ob=1

35 w=1

36jp 19

37 nop
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8

Command list TCP/IP

8.1 Index TCP/IP
B0 (= g 0 o 13
B2 00 T o T F- L B (T 1 . 13
B 2 0 0 =T g o 13
BT X (= o 13
BTNV EE=T o= LT e B (T 1 1 13
B 2103 I = o 14
SOURce:VOLTage:MAXimum<SpP><NR2><terMs ..o sss s s sss s s s ssne s 14
SOURce:VOLTage:MAXimUM?2<terM:> .....coiiicmiimeriesmisssnies s s ssssss s s s sssssssms sasss s nssms sasassnsane s 14
SOURce:CURRent:MAXimum<sp><NR2><terMs......cociiiicemiimnis s s s snsanes 14
SOURCce:CURReNt:MAXIMUM?<IEIM .....ciiiiiiiimsiisesissssinssssssssssms s sas s ssms s sas s sms s sanssssms s sms s sssms sasmnsnsnnesn 14
SOURce:VOLTage<sp><NR2><terM>......ccoiiicmiimmrisinssiis s s ssssss s s s s sssss sssssssasss snsane s 14
LSO U] o Tt 0 I I Te T (=T 1 P 14
SOURce:CURReNt<Sp><NR2><terM>.......coiiiimiimriiisinssis s s ssss s sssss s s s s s sss s sss s sasms snsanes 14
SOURCE:CURRENT?<EEIMS .....iiiceeicisinieiniss s s s s s s s s e s e nam e e e £ e sn e e s e mnnnnnnean 14
SOURCce:VOLtage:STEPSIZE?2<tOrM> ....cuiiiiriisisiis s s s ms s s s s ssm s s ms s s mn s mnnssmn s 14
SOURCce:CURrent:STEPSIZE?<terM: ....oceiiiiiirisriss s s ssss s s s s s s s s s s s sms s mnsnnne s 14
LN 0 ]I I Ve L= =T 4 15
MEASUre:CURRENT?<teIM>.....oiieiieeris s s s s s s s s s s e s e e n e s e am e e nme e nas 15
LS = @ Aoy s =T 4 1§ 15
CAL<SP>0,<NR2><teIM> ....oeeiiesiiesrrs s s s s s s e s e s e e e e e m e R A e e e ame e mn R e anenan 16
L0 = o T 4 =T 1 16
L0 =T o By I (| s oY 4 16
L0 = o Ty e =T 1 . 16
L0 =T o B (| s =Y 3 16
L0 = o T =Y 1 . 16
L0 =T o B B (| s oY 1 16
L0 = o B e =Y 4 16
L0 = o T (| =Y 1 . 16
L0 = o B e =Y 14 16
CAL<SP>5,<NR2><tEIM> ...t s s s s re s e e s e e m e R AR e s e e mn e e anenan 17
L0 = o Bt e =Y 4 17
CAL<SP>6,<NR2><teIM> ...t s s s p s s n e e e e e e e mn e e anenan 17
L7 =T o B e =Y 4 17
L0 =T o By ] (| s oY 5 17
L0 = o T e =1 1 . 17
CALlbrate:CURrent:GAIN<SP><NR2><terM> .....coiiiiiiiiiiicmnnies s es s s s s s sms s smns s s 17
CALIlbrate:CURIent:GAIN?<terM> ...cccciiieiiiiiriis s issss s s s s s s sas s s s s s sas s ams s mnensnnenas 17
CALlbrate:VOLtage:GAIN<SP><NR2><terM> .....cciiciiiiiiiicmnrims s ses s ses s s s s s smnssssns s 17
CALlbrate:VOLtage:GAIN?<terM>....ccccuiiiiiiiriisriss s s s s sss s s s s sss s s s sas s ssms snsansnsnenas 17
CALlbrate:CURrent:OFFset<Sp><NR2><terms .......cccicmivmmmimmnssmisnss s s s ssssss ssssssssse s 17
CALlbrate:CURrent:OFFset?<terms ... isssssscsse s s ssssssssms s s s s s sssssssmsses s s e ssnsssssmmnnssnnsnss 17
CALlbrate:VOLtage:OFFset<Sp><NR2><terms .......cccciiiiiiisinsenis s s s s s sses s 17
CALlbrate:VOLtage:OFFSet?<terMs........cccciiiciminimnninssess s s sssssssssnsssssssssssssssnsssssssesssnsssnsssnssnnnsen 17
CALlbrate:CURrent:MEAsure:GAIN<SP><NR2><terMs ......cocciiciniiinincmnnss s s s s sssesens 18
CALlbrate:CURrent:MEASUre:GAIN?<terM:> ......cccvceiiimmiismniesrnsss s s sssss s ssssssssss s sssss snssssssssenane 18
CALlbrate:VOLtage:MEAsure:GAIN<sp><NR2><terms ... sssssssssnsas 18
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CALlbrate:VOLtage:MEASUre:GAIN?<terM>.....ciieiiiiimiimssisssssss s ssssssssssssasss s ssmssasmsssssss snsmssasanssssmssase 18
CALlbrate:CURrent:MEAsure:OFFset<sp><NR2><terms ......ccccvccimiiinmninnssnnnnsess s sssssssssnsas 18
CALlbrate:CURrent:MEASUre:OFFSet?<terMs ......cocccciiicmiisissnis s s s s s s ssmssssms s 18
CALlbrate:VOLtage:MEAsure:OFFset<sp><NR2><terms ... s sssssssssessans 18
CALlbrate:VOLtage:MEAsSUre:OFFSet?<terms.......cccccirmmnsmnssmines s ssss s s s ssssssssssnssesans 18
UOUTPUt<SP><O+NRIS<IOIMS ...t s s s s e s e s mn e 18
L0 LI o TT ) e =T 1 18
L0 T 00 1T I (=Y 3 18
SYSTem:RSD[:STATuUS]<SpP><b00lean><terMs>......cccciiriiimiiisirinsn s s s 18
SYSTem:RSD[:STATUS]?2<tOIM> .....ceeiiiiiiiiiiseciinr s ressssssssmss e e resssssssmms s s s s sesssssmmmss s e e sasssssnmmnessnesnssssnnmmnnsnnesass 19
SYSTem:LIMits:VOLtage<sp><NR2>,<boolean><terms.......cccciicimicminssmnssnins s s sanssssne s 19
SYSTEM:LIMItS:VOLIAQGE?. .. ciiiiiserrriismnriissenrrissssrrssssssssssssssssssss s eassss s s s s s s s s aassmn s aeassmn s neassamnanassnnnnnsssnnnnsas 19
SYSTem:LIMits:CURrent<sp><NR2>,<boolean><terms.........ccciciicmiissmnisnins s s sassssanes 19
SYSTeM:LIMItS:CURIENE? ...t s s s s s s e s e e e an e e e e an e 19
SYSTem:FRONtpanel[:STATus]<Sp><boolean><terms ... s 19
SYSTem:FRONtpanel[:STATUS]?2<terM> ... snsssn s s s s smms s ssmmsassssmmnnsas 19
SYSTem:REMote[:STATuUS]<Sp><Setting><terms ......ociiiimiimie s s s 19
SYSTem:REMOte[:STATUS]2<tOIM> ....cooccereeecerrssscerrssscerressme s essssmeneessmeseesssmmsnesssmmsnesssnmenesssnmenssssnmnneas 19
SYSTem:REMote:CV[:STATus]<sp><setting><terms......ccccvemiiiminmnnsnns s ssssssanes 19
SYSTem:REMOte:CV[:STATUS]?<t@rM> .....coiieccerrerecerrsssscerrsssmesresssmesessssmsseessmessesssmmesesssnmesesssnmenssssnmeneas 19
SYSTem:REMote:CC[:STATus]<sp><Setting><terms ......ccvccmiriinismnnsrss s ssanes 19
SYSTem:REMOte:CC[:STATUS]2<tOIM> ....cooieeccerrescerrnsscerrsssme s rsssme s ressme s eessmn s nesssmmnnesssmmenessmmenesssnmnneas 19
S AT =T 11 o {0 e =T 1 o 20
SYSTem:PASsword<sp><old_password>,<hew_passwords><terms........cccccccmnnvmmmnnsssnniensnmsennnns 20
SYSTemM:PASSWOrd:STAIUS?<tOIM> ... eiiiiicis s s ses s s san s s e s mn e mnn s nmn s 20
SYSTem:COMmunicate:WATchdog<sp>SET,<NR1><terms......cccovirvrcmnnsinss s s 20
SYSTem:COMmunicate:WATchdog<Sp>SET2<terMs ......cccieiiiiinins s ssssss s s sssms s sssns s 20
SYSTem:COMmunicate:WATChdog?<terms ......coociiiimicmmnisris s s s s sssse s 20
SYSTem:COMmunicate:WATchdog<Sp>STOP<terms ......ccccccririminmmissmnsssmns s ssssss s sssssenas 20
SYSTem:COMmunicate:WATCchdog<Sp>TEST<IerM:> ......ccvceiiiiiminsins s ies s s s ssmsssssns s 20
SYSTem:COMmunicate:TERminator<sp> <values <terms .......cccommircmmnnmnins s sses e 21
SYSTem:COMmunicate:TERMINAtOr?<terMs ... s s s s s 22
(0 LU I ST =7 oo o Yo To ] 1= T B (T o . 22
L0 LI UL 7 (T ¢ 22
STATUS:REGISTEr:A?<terM>.....ciiiieiiiiiiies s s s e n e n s a e e n s m e e m e e anenas 22
STATUS:REGISter:B2<terMs.....cciiiciiiiiiiiiis s s s e s s s e e e s 22
B0 TS (T 1 22
LI oW 00 1T 0T B =T 3 22
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9

Command list Sequencer

9.1 Index Sequencer
B 1| N 23
£ T 0T | 23
L0 )T oYY o oT T 23
3 R 1 | 1 23
- | = 3 23
2 ] 1 | B 23
0L =T o= (T o 23
LS T o (= 23
L 23
O 207 o B ) o o o T 1= T B (T 24
O BT o TR0 ) o oo T 1= Ty B (T o 24
O ] ¢ B o (o e (T o 24
CJUNE<SpP><IX>,<b001ean=>,<SteP=> ...cceriiiriiiiniesris s s s s e 24
O |11 SB=T o R @) G e To Yo [T g B oY o 24
O |\ SB=T o B G (1 o = =Y o 24
LR [ BT o TR e (L o = = o 24
O e By o T 1 Y | T o T 24
L [ BT o BT O | (T o 24
O [ B o T 1 L0 | 1 - 24
L [ Ty o T e (1] o = =T o 24
O =T o B (| T 24
O TIR=T o B (T L o = - o 24
O =T o BT O ] o = =T o 24
O IR o B (O | (T o T 24
L =T o B L o = - o 24
INCSPS<SVS,cNR2> ...t s s s e e am e R e £ A e e S me R AR R R Rme S ananaamn e mn e sas 24
N LT T ST O ] o 24
L LT T e (| 24
0= o B (| 24
] 0= o BT O 1] 24
0= o B 5 o 1 o 24
L0 25
R 1 5 25
3L 25
] 25
[ 20T € T = Ty H 03N I 1 (e T 1 (=T g o o 26
PROGram:SELected:NAMe<Sp><String><terMs.....ccccivccimniiminsmns s s ssssns e 26
PROGram:SELeCted:NAME?<tErMS ......coiiioiiimiiieriscnnssms s s s sas s sms s ms s s san s sms e san s s sms s mnenann s sns 26
PROGram:SELected:STEp<sp><NR1><sp><command+operand(s)><terms ........cccccvvvecmrninicnnnnssennnns 26
PROGram:SELected:STEP<SP><NR1>2<termM>......cccoiivscmmirmmiis s ssss s s ssssssnsanssnes 26
PROGram:SELected:STEP<SP>2<t@rM ....coiiceiiisiiisnismsssess s s ssssms s s sssss s ssn s ssms s sas s sms s smnsnsnnsssns 26
PROGram:SELected:DELete<terms ........occciimiinmiiimins s s s s s s s s snanennns 26
PROGram:SELected:STAte<SP>RUN<IErM> .....cccciiiiimiriinms s issss s ssass s s s ssms s sams s snsanns 26
PROGram:SELected:STAte<SP>PAUSE<terM> ......occciiiiiiicmsrss i nisms s ssssss s s ssss s s s smssnsmnsnsnns 26
PROGram:SELected:STAte<sp>CONTINUE<IErM> .....cceiiiiiicirinir s s 26
PROGram:SELected:STAte<SPSNEXT<IOrM> ....eeiiiiiiiiiimn s nness s s s sssssss s s ssss s sssssss s snssanes 26
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PROGram:SELected:STAte<SP><STOPS<IOIMS ....cccciiiiiicmsiis s isms s ssssss s s sssssssms s sss s smssasmnsnsans 27
PROGram:SELected:STALe?<terM:> ... s s s s s s e amn s e nanns 27
PROGram:SELected:STAte<SP>active?<terMs ... s s s s msennns 27
TRIGger:IMMediate<terms .......cccuiieiiiiirir s ss s s s e s s s e e e e an e s e e mn e nann s 27
PROGram:SELected:LABel<sp><names,<step><terms.......cocriimiesnismnsnisss s ssssssssssans 27
PROGram:SELected:LABel<SP>2<terM> .....ciciiiiiiiisries s s ssses s s s s sss s ssms s sms s smssnsmnsnsnns 27
PROGram:SELected:LABel<sp><NAMe>,DELETE<terms ......ccccciimiiimmnssmnsssisss s snssss s sssssssssessasans 27
PROGram:SELected:LABel<sp><*>,DELETE<terMs .......ccocoiiiemiiismicinnsessssessssms s sssssssss s s ssmssssmssnsnns 27
PROGram:SELected:BUIIA<terms ... nsss s sssssss s s s ssssmss s sssssss snssssns s snssnnes 28
PROGram:SELected:BUIIA?<terM: ......ceoiiiiiiiiiis s issss s s sssssss s s ssssss s s s s ssans s smnn s nnssanns 28
PROGram:SELected:NONvolatile<sp><booleans><terms.......cccccciicicninsssmnininsmnssssssss s ssesssans 28
PROGram:SELected:NONvolatile?<terMs ... s s s ssss s ssss s sssanes 28
L 0T T Ty RSy T LT 1 28
L 50T L= Ty RSy o =T 28

37 /38

DELTA ELEKTRONIKA B.V. Preliminary version Dec. 2019



Product Manual PSC-ETH-2

DELTA ELEKTRONIKA B.V. Vissersdijk 4, 4301 ND www.DeltaPowerSupplies.com

DC POWER SUPPLIES Zierikzee, the Netherlands Tel. +31 111 413656

10 EU-Declaration of Conformity

We

Delta Elektronika
Vissersdijk 4

4301 ND ZIERIKZEE
The Netherlands

Declare under sole responsibility that the following Power Supplies:

PSC-ETH-2
PSC-ETH-2 EXT

Meet the intent of Directives

2014/30/EU Electromagnetic Compatibility (EMC)
2014/35/EU Low Voltage Directive (LVD)
2011/65/EU Reduction of Hazardous Substances (RoHS2)

Compliance was demonstrated to the following specification as listed in the official Journal of the
European Communities:

EN 61000-6-3:2007 Generic Emissions (residential, light industrial)
+A1:2011

EN 61000-3-2:2014 Power Harmonics
EN 61000-3-3:2013 Voltage fluctuation and flicker

EN 61000-6-1:2007 Generic Immunity (residential, light industrial)
EN 61000-6-2:2005 Generic Immunity (industrial environment)

EN 60950-1:2006 Safety of IT equipment
+A1:2010 + A11:2009 + A12:2011 + A2:2013

EN 61010:2010 Safety of electrical equipment for measurement, control and laboratory use

EN 50581:2012 Assessment of electrical and electronic products with respect to RoHS

J. Koopman
Managing director,
Zierikzee, December 2019
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