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2. General Information

Documentation (including this Manual) is subject to change without notice. Refer to TDK-Lambda
Technical Data web page for an up-to-date documentation:
https://www.emea.lambda.tdk.com/uk/technical-data/data.aspx?resource=Installation-Manuals

Drivers and GUIs are updated periodically to support new features. Refer to TDK-Lambda Technical Centre
web page for up-to-date drivers and GUIs:
https://www.emea.lambda.tdk.com/uk/technical-centre/software-tools.aspx

3. System Introduction

Introduction

This software is applicable to TDK-Lambda Z+ series power supplies only.

Communication Interface

There are four types of communication interfaces between a PC to a power supply:
e RS232/RS485

e USB
e Ethernet (LAN)
e GPIB (IEEE)

Software Requirements

e Microsoft Windows 10 (64bit)

e  Microsoft Excel 2007 or higher, supporting *.xlsx format (only if Store/Load functions are required)
Minimum Hardware Requirements

e Intel i3 processor or above

e At least 20GB hard disk space

o Atleast 4GB memory

e Display resolution: 1280x768 (Scale and layout set to 100%)

GUIs Developed in LabVIEW Copyright © [2018] National Instruments Corporation. All Rights Reserved.
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4. Applications and LabVIEW Run-Time Installation

1. Navigate to: https://www.emea.lambda.tdk.com/uk/technical-centre/software-tools.aspx
2. Click on Z+ tab.

3. Three GUIs are available, Z+ Virtual Front Panel and Z+ Waveform Creator and Z+ Control.
Download zipped files to your PC.

4. Files are compressed in a zip format; decompress zipped files (it is very important to preserve
files and directories structure, as an application might contain folder/s. Refer to Figure 1 for an
example of Z+ Virtual Front Panel folder structure).

#

MName Date modified Type Size

data File folder
D Z+ Virtual Front Panel.aliases ALIASES File 1KB
Z+ Virtual Front Panel Application 4,695 KB

>B Z+ Virtual Front Panel Configuration sett...

Figure 1

5. Launch GUI via executable file (*.exe). Might pop-up an error message, click Yes to download
LabVIEW Run-Time Engine from NATIONAL INSTRUMENTS web page.

@ Unable to locate the LabWIEW Run-Time Engine.

Z+ Virtual Front Panel 4100 requires a version 2019 (or
compatible) LabVIEW Run-Time Engine. To correct this problem,
please contact the vendor of Z+ Virtual Front Panel 4.1.00 or
download the LabVIEW Run-Time Engine from the Mational
Instruments Web site.

Do you want to visit nicom to downlead the LabVIEW Run-Time
Engine?

No | [ cance

Figure 2

6. On NATIONAL INSTRUMENTS LabVIEW download page, select the following fields:

Supported OS: Windows.

Version: 2019 SP1.

Included Editions: Runtime.

Application Bitness: 64-bit (tested with 64-bit only; for 32-bit OS, select 32-bit).
Click DOWNLOAD button (please note that NATIONAL INSTRUMENTS account is required; Click
Create Account to create a new account if you do not own one already), follow on-screen
instructions to finish installation process.

NOTES

1. USB driver must be installed prior USB cable connection. For USB driver installation, refer to USB
Driver Installation (Chapter 5).

2. LabVIEW Run-Time engine version 2019 (or compatible) must be installed.

3. To communicate via LAN interface, refer to Add new LAN device (Chapter 6).
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TDK-Lambda

5. USB Driver Installation

Navigate to: https://www.emea.lambda.tdk.com/uk/technical-centre/software-tools.aspx
Click on Z+ tab.
Z+ USB Drivers is available. Download zipped files to your PC.

File is compressed in a zip format; decompress zipped file (it is very important to preserve files
and directories structure, as an application might contain folder/s. Refer to Figure 3 for an
example of Z+ USB Drivers folder structure).

W e

Name Date modified Type Size

x6d File folder

File folder

Figure 3
5. Navigate to x64 folder for 64-bit operating system; Navigate to x86 folder for 32-bit operating
system. Launch dpinst.exe
6. Press “Next >". Driver installation will start.

=
Device Driver Installation Wiza

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Next.

<Back || Net> || [ cancel

Figure 4
7. Press “Install” to install USB device software.
[] (5]
Would you like to install this device software?

MName: TDK-LAMBDA Ports (COM 8 LPT)
- Publisher: TDK-LAMBDA.LTD

[] Always trust software from "TDK-LAMBDA.LTD". I Install I Don't Install

@' You should only install driver software from publishers you trust. How can [ decide
which device software is safe to install?

Figure 5
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8. USBdriver is installed as an additional serial port {i.e.: serial port (COM19)}.

— -
Device Driver Installation Wizai

Completing the Device Driver
Installation Wizard

The device driver installation wizard did not update ary of your
software for your hardware devices because it was not better than
the software you cumently have installed.

Driver Name Status
“ TDK-LAMBDA (usbser) ... Readyto use

< Back I Finish I Cancel

Figure 6

9. Connect Power Supply to a PC using USB cable.
10. Refer to Device Manager, Power Supply is detected as “Z+ serial port” {i.e.: serial port (COM19)}.

v i Ports (COM & LPT)

|E Z+ serial port I[CGI"-.-'HQ]l l

Figure 7

11. Select USB communication interface from Power Supply Front Panel menu (refer to Z+ User
Manual - IA710-04-01_).
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6. Add new LAN device

1. NI-VISAis required to communicate via LAN interface. Download NI-VISA from the following link:
https://www.ni.com/en-il/support/downloads/drivers/download.ni-visa.html#306043
2. On NATIONAL INSTRUMENTS NI-VISA download page, select the following fields:

Supported OS: Windows.
Version: 18.5.
Included Editions: Full.
3. Click DOWNLOAD button (please note that NATIONAL INSTRUMENTS account is required; Click
Create Account to create a new account if you do not own one already), follow on-screen
instructions to finish installation process.

4. Launch NI MAX program (the application is installed along with NI-VISA).

Figure 8

5. Select “Devices and Interfaces”>>Select “Network Devices” (1).
6. Select “Add Network Device” (2) -> “VISA TCP/IP Resource...”

MNetwork Devices - Measurement & Automation Explorer

File Edit Wiew Tools Help

4 ) My System %4 Add Network Device +
i [g Data Neighborhood
4 B9 Devices and Interfaces Product Name
- Wk GPIBO (GPIB-USB-HS)
| & MNetwork Devicesl
[» PR PXI System (Unidentified)
> y Serial & Parallel
[» 44 Scales
[ .5] Software
& [ VI Drivers
I @ Remote Systems

Figure 9
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7. Select “Auto-detect of LAN Instrument”. Press “Next >”.

Create New VISA TCP/IP Resource..,

‘?’ NATIONAL
P¥ INSTRUMENTS

L @m Chooze the bype of TCPAP resource pou wish to add.

(@ Auto-detect of LAN Instrument

‘?‘
/ Uze thiz option to select from a list of Wal-11 LAM /L]

instruments detected on your local subnet.

@ oy
() Manual Entry of LAN Instrument

Use thiz option if pour %<-11 LA L] instrument is on
another network.

h () Manual Entry of Raw Socket

Uze thiz option to communicate with an Ethemet device
over & specific port number.

[ Neas> || Fnsh | [ Cancel |

2

Figure 10

8. The system should automatically find connected LAN devices.
9. Press “Finish” button.

Create New VISA TCP/IP Rescurce...

‘7 NATIONAL
’ INSTRUMENTS

() Marually specify address information of LAM instrumet

o
‘Q / @ Selzct instrument(s] detected on local subket

Some Wl-11 LaM /L] instruments were found. Select one
or more resources and click Mext' or Finish'

Status:

Include legacy non-488.2 devices when zearching

[ Reteshlist | [ Selectal | [ Deselectal |

shack |_bot> Jl_fom || _Cmel |

Figure 11

10. Close NI MAX.

10



TDK-Lambda

7. Z+ Waveform Creator

Introduction

The application is provided to help the user to create and trigger different sequencing profiles.
The sequences include voltage or current settings in LIST, WAVE and FIX modes.
e LIST Mode — Set voltage or current level and dwell time (length of each step).
e WAVE Mode - Set voltage or current level and time (slope of each step).
e FIX Mode — Set voltage or current level following trigger event.
In addition, the application stores/loads created sequences into/from Power Supply EEPROM.
The user has the option to load a sequence from a file stored in a PC, or store a sequence from the Power
Supply to a file.

INTERFACE Tab

Communication settings and parameters initialization.

File Edit Tools Window Help IS
Exampe

Z+ POWER SUPPLY| | TDK-Lambda

INTERFACE ‘ TRANSIENT

Interface —
... Communication is OK,
@\PS Communication Language - SCP|| & Cemmunication to continue press RUN button

Communication port (VISA) Baud Rate  Address ( )
%lcomis =l 5/57600 [l | ¢\®
Lg *\
@  —®
Output parameters.
. E 5
Voltage Limit at start Current Limit at start RUN I ‘ STOP I <

= e : g
@/[)L;ctary path

3|

DOWNLOADED FILE DATA—

status 7 _I source .
code

H'D— v

Figure 12

11
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1. Press button (1) to run the application (when launched, automatically set to run mode).

1.1. Visa resource name, select COM port for RS232/485 and USB, GPIB::x::INSTR for GPIB or
TCPIP::x::INSTR for LAN (Refer to chapter 6). Select “Refresh” to update connection (2).

1.2. Address, select Power Supply address (3).
1.3. Baud Rate, select Baud Rate for RS232 /485 and USB mode only (4).
1.4. Language, for information only. Application supports SCPI language (5).

1.5. Communication status log (6) and LED indicator (7). When communication is OK, LED
illuminates solid Green color. If Communication LED stays RED, communication has not
been established. Confirm that Power Supply settings correspond to PC configuration.

1.6. Initialization Parameters (optional), it is possible to set initial Power Supply parameters.
Thick “Reset” (8), enter initial Voltage (9) and Current (10).

2. Green Color LED indicator (7) activate, press “RUN” (11) button. The INTERFACE tab immediately
switches to the TRANSIENT tab.

3. To stop the application, press “STOP” button (12).
In case of an error or VISA failure, an error is displayed (13).

NOTES

1. Application supports SCPI communication language only. Remember to set Power Supply to SCPI
language (5).

2. Baud Rate selection is available in RS232/485 and USB communication interfaces.

3. Baud Rate is fixed to 57600bps for LAN and Optional (i.e. IEEE) communication interfaces.

4. Setting Baud Rate in USB communication interface affects only RS485 retransmit speed.

12
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TRANSIENT Tab

Profile / Sequence settings

File Edit Operate Tools Window Help ZFLuE

Excamps

» 2 ® 5

~
-Z+ POWER SUPPLY imx-mnnm&o-a.s.ﬁm?sm.z_urmﬁ '-TDKrLamda
INTERFACE I TRANSIENT

| WAVE_E2 VOLTAGE |57 : 0 l

%110,10,3.3,5,5,10.0

1101,01,01,01,05.1,01

-

1 L. — 1 an

| READSEL ] s | [
Tt | e | [swowr | [_sior | || v bemmm—| |_J_|

Figure 13

13
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1. Sequencer Settings.
1.1. Transient Mode, select WAVE, LIST or FIX mode (1).
1.2. Mode (V/I), select VOLTAGE or CURRENT mode (2).
1.3. Step, select AUTO or ONCE (3)

1.4. Counter, set number of iterations: 1-9999. Inf or any value out of 1 ~ 9999 range,
interpreted as infinity (4).

1.5. Formation Mode, select MAIN for user-programmed waveform (any waveform), SINE
for Sinus waveform, SQUARE for Square waveform, TRIANGLE for triangle waveform or
SAWTOOTH for Sawtooth waveform.

1.6. Value String, enter up to 12 Voltage or Current values (according to Mode (V/I selection
(2)) (5). Elements counter is located to the right of the row.

1.7. Time/Dwell String [S], enter up to 12 Time (in Wave mode) or Dwell (in List mode)
values (6). Elements counter is located to the right of the row.

NOTES

1. The number of elements in Value string (5) must be equal to the number of elements in Time/Dwell
string [S] (6).
2. “”(dot) - Used for decimal numbers.

,” (comma) — Used for values separation.

1.8. Continuous, defines if trigger state is automatically re-initialized (Continuous = 1) or idle
(Continuous = 0) after finishing a sequence (7).

1.9. Trigger IN Source, defines input trigger source. BUS (Communication command or Front
Panel), EXT (external pulse) (8).

1.10. Trigger OUT Mode, select output trigger pulse mode: OFF, TRIG or FSTR (9).

NOTE

Refer to Power Supply user manual for further explanation regarding FSTR Trigger OUT Mode.

1.11. Refer to error message during insertion or selection of parameters (10).

2. Execution Controls
2.1. INIT button, initialize sequencer and trigger system (11).
2.2. *TRG button, generate trigger for BUS (8) mode (12).
2.3. ABORT button, abort sequence execution (13).

2.4. STOP button, ABORT sequence execution, stop application and free up communication
port (14).

14
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NOTES

1. Press STOP button prior closing the application. Closing the application without pressing STOP button
does not release the connected COM port.
2. The X button (application close at the top-right corner) is disabled until STOP button is pressed to

assure COM port release.

3. Auxiliary Controls

3.1. READ MEAS/READ SET button, select measurement values graph view or setting values
graph view (15).

3.2. RUNNING/FREEZE button, select to update (running) graph or freeze graph (16).

3.3. PSU -> PC button, upload a sequence from a Power Supply to a PC (17). Refer to item 6
(PSU - > PC Upload) below.

3.4. PC->PSU button, download a sequence from a PC to a Power Supply (18). Refer to item 7
below (PC -> PSU Download).
4. Graph & Auxiliary Graph Control
4.1. Graph view, displays measured values or setting values (19), selected by (15)
4.2. Scale x, select Graph (19) time scale (20).

4.3. Read value, view preset read-back value (21).

5. Store / Load
5.1. Store a sequence into Power supply memory cell (22), select cells 1 ~ 4.

5.2. Load previously stored sequence from Power Supply memory (23), select cells 1 ~ 4.

NOTE

Continuous setting (7), Trigger IN Source, Trigger IN Delay and Trigger OUT Mode parameters are not
stored/loaded into/from Power Supply memory.

6. PSU ->PC Upload

The function uploads data from Power Supply memory cell (17). Step setting, Counter setting, Continuous
state setting, Trigger IN Source, Trigger IN delay, Trigger OUT Mode and stored cell number are saved as a
script, *.txt file.

6.1. Create a sequence using controls (1) ~ (9), store data by Store function (22) in any
memory cell 1~ 4, or load data by Load function (23) from any memory cell 1 ~ 4.

6.2. Press PSU -> PC button (17) to open file dialog.

6.3. Enter File Name, press OK.

7. PC->PSU Download
The function downloads a script data *.txt file into Power Supply memory.

7.1. Press PC -> PSU button (18).

7.2. Choose a script file, press OK.

7.3. Press INIT button (11), press *TRG button (12) or provide an external trigger, according
to Trigger IN Source (8) setting.

15
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8. Z+ Virtual Front Panel

i 2 4 4 s 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Wtesa T | 05 TOCUMBDAZIOSIESOMIZ 002223 vouTAE
v
80.0vV  0.000A
AutoStart 06 Remote
GLOBAL
STOP
FRONT PANEL LOCKED SAVE/RECALL [—] [—1 J
0O 0O FINE PREVIEW OUTPUT
176 STATUS LOG |WAVEFORHPHOFILE | v/ GRAPH | ADVANCED
160
106 filepath [C:\sers\Public\Documants\DATA\06 Z160-5-1EEE_500A117-0002 2234 .ot
140
Measure Current 0.00000 ---27/5/2013:57:38.8 - ~
120 Measure Voltag 000.002  ---27/5/20 13:57:38.7-----------
. ENEENEHENNSNENNSNENNSEENESEENEREENSEENENRRNRNEENEE | [y COMMUNIC. RECOVERY ---r =sorememsemrs recseceas 27/5/20 13:57:34.6-
£ 100
°
E 80
60
a0
20
0-, |
0 5 10
Time [5] v
Graph Time (s) Mode Log Period (s) Mode
] - f
e | Jio T v G [0 memge | [ o= f| [0 1

Figure 14

i 2 3 4 8 6 7 & 9 10 11 12 13 1a 15 16 17 18 19 20 21 22 23 24 25 2% 27 28 29 30 31
INFieSetwp (] | 06 IDKCIAMBDAZIG SIFEES0AII7.00022234 | VOLTAGE
cv
12.0V = 0.000A [N
L L -
AutoStart 06 Remote CURRENT
GLOBAL
sTop oy 10000 |
FRONT PANEL LOCKED SAVE/RECALL [—] [—] ] /
) 0O FINE PREVIEW ouTPUT -
176 STATUS LOG | WAVEFORM PROFILE | V/1 GRAPH | Apvancep
did Iteration  Remain -
TR G [Halslslsielalslals]
O
o i JIEnable IFDrm IPerides Start Stop Amplt IFreq IPhase IDutyC L
g SEenmamnamnaes o SN o Ao 9o g oo —go g0 g
80
ﬁ (EAEAEAE A
60
CEERERESERERE
VoV b7
=
n_\
0 035 05 075 135
Time [S]
Graph Time (s) Mode

Figure 15
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MAIN FEATURES

Common Features
1.1. Advanced communication parameters setting at application start-up: Manual or by *.ini script
file.
1.2. Automatic communication recovery in case of operation fault as soon as the unit is ready.
1.3. SCPI Language communication protocol.

Virtual Front Panel (VFP)
2.1. Control and monitor of Power Supply functions (i.e. output ON/OFF, Voltage/Current).
2.2. Output status, encoder setting and indication.
2.3. Informative parameters status bar.
2.4. Front Panel Menu control.
2.5. Simple switch for individual & global commands.
2.6. Virtual Panel controls lock.
2.7. Power Supply settings save and recall function.

Status Logger

3.1. Log Power Supply real-time output voltage and current with pre-defined period.
3.2. Store Log date & time of each unit in a separate file.

3.3. Log fault and recovery events.

3.4. Log Virtual Front Panel events affecting output status.

3.5. Log up to 31 units at a time.

3.6. Clear log data & file.

Waveform Profiler

4.1. Create custom profiles consisting of Line (Slope), Sine, Square, Triangle or Sawtooth.
4.2. Enable/Disable profile segments.

4.3. Edit stored profiles.

4.4. Load previously generated and stored profiles in excel file format (*.xlsx).

4.5. Up to 10 memory cells to store profiles.

4.6. Graphical profile view.

4.7. Repeat a profile with pre-defined number of iterations.

V/I Graph
5.1. Display Power Supply operation limits.
5.2. Display settings limits.
5.3. Display real-time operation point.
5.4. Calculate output impedance (“load resistance”).

Advanced Settings
6.1. Comprehensive registers monitor.

NOTE

Maximum available time per single sequence (single iteration) for the whole profile is 6E+5 [mSec].
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Application Run

1. Pressarrow to RUN the application

File Edit Operate Tools

BEE

Figure 16

2. Communication Setup window appears

— Communication Setup!

Type of Communication % comi =
A P 2
Address 76 <«
Baud Rate 152K | | ¢—— 3
4
Language SCPI <+—

Figure 17
There are two options to set communication parameters:

2.1 Manual: Select required communication parameters: Type of Communication (1), Address
(2), Baud Rate (3) and language (4), refer to Figure 17.

NOTE

Language is displayed for information only. SCPI is the only available option, selected by default.

2.2 Pre-Defined setup will be loaded from Configuration.ini file. File could be edited manually
prior activation. Pre-Configured parameters should be adapted according to the required
communication parameters, refer to Figure 19, section 1.5 under Virtual front Panel (VFP)
Controls.

NOTES
1. Pre-Defined method can be selected before running step 1.
2. Configuration.ini file location path: C:\Program Files(x86)\TDK-LAMBDA\Z+\data.

3. Press “OK” (5) to accept parameters
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Virtual Front Panel (VFP)

i 2 4Y 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

(o] museyn I Reca
OUTP

AutoStart

i

GLOBAL

O D -

Figure 18

1. Virtual Front Panel (VFP) Controls
1.1. Output button (1), enable/disable Power Supply output.

1.2. Setting Encoders (2), there are four independent encoders to control Voltage, Current.
Close to each encoder, there is a field to enter values directly, or increase/decrease a
value using up/down arrows.

1.3. Stop button (3), stop application and communication with the Power Supply.

NOTE

Always use the Stop button prior closing the application. Stop button releases the communication (COM)
port to allow other applications to communicate with the Power Supply. To close the application, first press

Stop button.

1.4. INI File Setup (4), select the function to run script pre-configuring application
parameters. Running Configuration.ini file skips communications’ setting procedure.
Refer to Figure 19 for a script example.

ﬁ Configuration - Notepad

File Edit Format View Help

[[section 1]
Boolean = TRUE
Address = 6
Baud rate = "115200"
Port = "coMm1"
Language = "SCPI"

Figure 19

1.5. GLOBAL (5), select the function to set Voltage, Current, Output ON/OFF commands to
global.

1.6. Address Bar (6), select Power Supply address to control and monitor.
1.7. Display (7), refer to Virtual Front Panel (VFP) Display section.

1.8. Select SAVE/RECALL button (8) to allow SAVE (9) and RECALL (10) main parameters by
selection properly button. For parameter list Refer to table 5-7 in Z+ User Manual.
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2. Virtual Front Panel (VFP) Graph

— 5
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T
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410 Set Voltage [+]

Figure 20

2.1. Real-time graphical view of Voltage or Current setting and measurement (1).
2.2. Voltage / Current selector (2), select to view Voltage or Current.

2.3. Freeze (3), graph to capture Voltage or Current setting/measurement.

2.4. Setting/Measure (4), click to show Setting and/or Measure value/s

2.5. Scale (s) (5), scale X-axis (time) to define capture length.

Status Logger
1. Status & Events Log

O—

STATUS LOG | WAVEFORM PROFILE | viGRaPH | ADVANCED |

@'\Hie path| C:\Users\Public\Documents\DATA\0G Z160-5-IEEE_S09A117-0002_2.234 txt

LoG

Measure Voltage_00.006 4/6/17 12:38:321 -
Measure Current_000.41 4/6/17 12:38:321 &
Measure Current_000.42 4/6/17 12:25:321

Measure Voltage_00.006 4/6/17 12:258:32.0

Measure Current_000.39 4/8/17 1218321

Wedure Voltage_00.066 4/6/17 12:18:321

330, System is powered off;address 6 4/6/17 12:18:32.0
Measure Current_000.00 4/8/171218:31.7

{ Measure Voltage_15.903 4/6/17 12:18:31.7

330, System is powered off;address 6 4/6/17 12:18:31.7
Measure Current_000.41 4/6/17 12:11:30.4

Measure Voltage_00.006 4/6/17 12:11:30.4

-200, execution error,address 67 4/8/171211:30.3
Measure Current_000.42 4/6/17 12:11:30.3

Measure Voltage_00.006 4/6/17 12:11:30.2

331,"Analog Mode is OM:address 6” 4/6/1712:11:30.1
Megsure Current_000.42 4/6/17 12:11:30.0

Measure Vottage_00.006 4/6/17 12:11:299 -

®\ : = Tmpedance  Mode Indicator

Mesge | | aer || [0 ]

m

Figure 21

20



1.1.
1.2.

1.3.

1.4.

1.5.

1.6.
1.7.

STATUS LOG (1), log messages and/or events tab.

File path (2), displays the path of the log file in *.txt format. File name includes Power
Supply address, model, serial number and main firmware revision.

Status log (3), window that logs messages and/or events including measured Voltage
and Current, faults and events.

Clear (4), pressing the button clears log window and file.

Message / All Events button (5), pressing the button toggles log options. Messages Mode
logs Voltage, Current and system faults/standard events. All Events Mode logs, in
addition to Message Mode, VFP (Virtual Front Panel) settings change.

Log Period (s) (6), defines the delta time between message logs.

The application allows log of more than one Power Supply, by enabling the log of
additional (RS-485) units. Up to 31 devices can be logged in total. The green buttons in
Figure 22 should be enabled, only status is logged. Each Power Supply has its own
unique log file named by the unique address, model, serial number and main firmware
revision.

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 214 25 26 27 28 29 30 31

i ! | | i |
2 3 4 5 6 7 8

TDK-Lambda

Figure 22
NOTE
Minimum Log Period is 1sec.
Waveform Profiler
12 b7 STATUS LOG | WAVEFORM PROFILE w
20
lteration  Remain
gyl Cow S !ililililililililili ]
‘7 A ENABLE  FORM PERIOD [mS] crart DT oup AMmPuTuDa  f[HZ]  PHASE[d
5‘12 ] ﬂ? LT e - T N (REES (RS CERES [V
8 ‘ﬁ’f“f AAA B v Bl < O O
@ 2 e Rl Ljs 1*3 Ljo é"ﬁ ﬂo :io
LOA
@ _1_6 Le 1 15 2 25 3 35 - 'Tﬂlm—ﬂg_g?—ﬂu—m
e | e ez e o e,
me
O N 1 ) i e s o o o o O

Figure 23

NOTE

Maximum available time per single sequence (single iteration) for the whole profile is 6E+5 [mSec].
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1. Profile Creation
1.1. WAVEFORM PROFILE (1), sequencer tab.
1.2. Select Graph mode (2), create a sequence of Voltage or Current.
1.3. Configure sequence (profile) parameters:
1.4. Enable a row to program a sequence segment (3) by activating the green rectangle.
1.5. Select a form (4), NONE, LINE, SINE, SQUARE, TRIANGLE or SAWTOOTH.
1.6. Seta period (5) in milli-seconds.
1.7. Set start (6) and end (7) offset points of a segment.
1.8. Set amplitude (8), not required for a LINE form.
1.9. Set frequency (9), not required for a LINE form.
1.10. Setphase (10), optional parameter, not required for a LINE form.
1.11. Setduty cycle percentage (11), for a SQUARE form only.

NOTE

The pre-programmed sequence is seen in the real-time graph view windows (12).

1.12. SetIteration N value (13), N represents the number of iterations to perform the
sequence. Refer to the Remain (14) cell to monitor the amount of remaining iterations.

NOTE

If 7 segments are not enough to complete a sequence, refer to table row selector (18). Increase the

number to configure additional table rows.

1.13. Press RUN button (15) to run the sequence (profile).

NOTE

To clear the profile (reset all segments to the initial state), press CLR button (16).

2. Data Store (Save Profile)
2.1. Set STORE/LOAD selector to STORE (19).
2.2. Select memory cell, press a number 1 ~ 10 (20).

2.3. Confirmation windows pops up. Click “Yes” to acknowledge store operation.
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NOTES

1. The profile is stored in an excel file format (*.xIsx). File path: C:\Users\Public\Documents\Profile. File

name: Waveform Profile.xIsx.
Each memory cell is stored in a dedicated sheet in the excel file.
There is an option to edit the excel file manually: Add/Remove rows, edit parameters and/or form. Refer

to Figure 24 for an example. It is mandatory to preserve file structure for correct operation.

IE HY-wo- = Waveform Profile - Microsoft Excel = = b4
Home MNew Tab Insert Page Layout Formulas Data Review View a@oF =
Z * Calibri TR = = [g § General - Fﬁ Conditional Formatting - %]:*’Insert - E - W [ﬁ
Ba- ] - E3- o, » [ Formatas Table - F* Delete - [g]- ~
Paste B 7 U~ | i~ = Sort & Find &
- = = R AR R 5 Cell Styles ~ ElFormat~ | 2~ Filter~ Select~
Clipboard Font F] Alignment Fl Mumber F] Styles Cells Editing
c13 - 5| v
A B C D E F G H 1 1T
1 |24/07/2014 09:36 [
2 Enable Form Period ms Start Stop Ampl Freq [Hz] Phase [deg] DutyC [%]
3 |ON NOMNE 0 0 0 0 0 0 0
4 ON LINE 1000 12 10 0 0 0 0
5 ON SINE 1000 10 10 2 3 0 0
6 ON S0UARE 1000 12 12 = 2 0 40 =
7 |ON TRIANGLE 1000 7 7 4 2 0 [
8 ON SAWTOOTH 1000 12 12 g 3 0 0
9 |OFF NONE 0 0 0 0 0 0 0
10 |OFF SOUARE 1000 12 12 S 2 0 50
11 L4
12
13
14
15 -
W A4rH Sheet2 . Sheet3 . Sheet4 “SheetS . Sheet6 . Sheet? . Sheet8 | Sheet9 [] ¢ [ [ | il
Ready | |[EH|o 1005 (=) T

Figure 24

3. Data Load (Load Profile)
3.1. Set STORE/LOAD selector to LOAD (19).
3.2. Select memory cell, press a number 1 ~ 10 (20).
3.3. Set number of interactions (13).

3.4. Press RUN button (15).

NOTES

1. Remember to set the number of iteration (13) after loading a sequence.

2. Profiles table (Figure 24) is cleared in case any other Power Supply address is selected.
3. Torepeat a loaded profile, press LOAD button (17) followed by RUN button (15).
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V/I Graph
1. CV/CC Mode

Figure 25

1.1. Operation Graph area (1).
1.2. Voltage / Current Rated parameters in blue color (2).
1.3. Voltage / Current Settings parameters in green color (3).

1.4. Operation point (4).
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ADVANCED Tab

ChUsershPublic\DocumentshProfileyWaveform Profile xlsx

Figure 26

1. Registers View
1.1. Operational Register (Status Register) view (1).
1.2. Questionable Register (Fault Register) view (2).
1.3. Standard Event Status Register view (3).
1.4. Standard Byte Register view (4).

1.5. Profile path (5), set location to store waveform profiles.
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Function Generator

NOTE

The function is not applicable for LAN.

1. The function enhances the ability of internal PSU advance waveform function and allows creation
of sine, triangle and square waveforms. SCPI mode, Baud Rate 57600 recommended. Each profile
may contain up to 99 segments. The profile may be iterated up to 9999 times. The function allows
store/load up to 10 profiles.

a
————— STATUS LOG "I WAVEFORM PROFILE l REGISTERS

i G lblselsilsli

Form Period s | Start | [Stop | |Ampt | [Freq | [Phase |
e BRI sve Ellfio TG o (g kT o |

= v o o G5 g (go [Ho |
S sve Qo R0 [ s T o o |
P s Ko o [0 T e T [ |
onfiel_sme Bllfio (o [0 (o5 4 (go o |
et Voltage (=] -_IV' é!ﬁ!

|

GO00000200
\

Figure 27

2. To create any profile:
2.1. Select “WAVEFORM PROFILE” (1). Refer to Figure 27.

2.2. Select Graph mode: (2)
- Set Voltage - Graph shows Programming Voltage and PSU receives voltage setting commands.
- Measure Voltage - Graph shows Measured Voltage and PSU receives voltage setting
commands.
- Set Current - Graph shows Programming Current and PSU receives current setting commands.
- Measure Current - Graph shows Measured Current and PSU receives current setting
commands.
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2.3. Define table parameters (3)

2.3.1
2.3.2
2.3.3
2.3.4
2.3.5
2.3.6
2.3.7
2.3.8
2.3.9
2.3.10
2.3.11
2.3.12
2.3.13
2.3.14

Enable row of profile segment.
Select data form.

Set period of segment. (For all forms).

TDK-Lambda

Set start and stop offset points of segment (for all forms). Refer to Figure 26.

Set amplitude of waveform (for all forms except line).

Set frequency. (For all forms except line).
Set phase. (Optionally, for all forms except line).
Set Duty Cycle. (For square).

Set Iteration control value N to repeat profile N times. (4).

Press “RUN” button to RUN created profile (5).

Press “LOAD” (6) button to repeat the profile and then “RUN” (5).

Press Clear button (7) to reset table.
Table row scrolling (8).

Indicator Remain shows remain interactions (9).

NOTE

Press row enable button to include a profile segment.

LINE LINE 2 SQUARE
PERIOD PERIOD PERIOD
= = (=
% S|z 5= 5
G 55 5|5 &
33
30
27.5
25 "
3
22.5 H
20 g
17.5 N
- A
ﬁ 15
+ |
12.5 . I
10 4 O,
T |
7.8 L &
.5
~

J1000 |20 425
’
L

Figure 28
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9. Z+ Control Application

File Edit Operate Tools Window Help

Oy
Oy

o @O

I

TDK-Lambda

Z+ POWER SUPPLY
PROGRAMMING INTERFACE

Choose VISA session, address, Baud Rate (only for R5232/485) and communication
language (For GPIB SCPI only) then press AC power Switch ON (Z+ Virtual Front
Panel)

VISA session Baud Rate SCPI LANGUAGE

o — L, &

Application start time

View Upload
Applicaticn stop time Elapsed Time Command Setting

Figure 29
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3. Press button (1) to run the application (when launched, automatically set to run mode).

3.1. Visaresource name, select COM port for RS232/485 and USB, GPIB::x::INSTR for GPIB or
TCPIP::x::INSTR for LAN (Refer to chapter 6). Select “Refresh” to update connection (2).

3.2. Address, select Power Supply address (3).
3.3. Baud Rate, select Baud Rate for RS232/485 and USB mode only (4).
3.4. Language. Application supports SCPI/GEN language (5).

File Edit Operate Tools Window Help
»E @

ADDRESS

4

| | 1 | | | | | | 1 1 | 1 1 1 1 | 1 | | | | | | | | | | | |

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
WRITE READ

Omm o =
TDK-Lambda

Z+ POWER SUPPLY
PROGRAMMING INTERFACE

Application start i
27/05/2020 17-35:10
Application stop time Elapsed Time
27/05/2020 17-35:52 0 00:00:42

View Upload
Command Setting

o 5

Register Tree:

Figure 30
4. Switch ON Power switch (6). Refer to Figure 30.
5. Press OUTPUT button (7) to enable / disable power supply output.
6. Change Voltage and Current settings by voltage (9) and current (8) encoders.
7. Press PROT LED/Button (10) for protection setting. To return - press button again. Refer to
Figure 30.
8. View command button (11) to show/hide command row (12).

9. Update setting (13) functions refresh all application controls and indicator settings according to
PSU state.
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Figure 31

10. Press FINE LED/Button (14) for auxiliary commands and queries. To return - press the button
again. Refer to Figure 32.

File Edit Operate Tools Window Help
» S @ K

ouT 1

Ausliary | Global | Calibration |

Figure 32

11. To STOP the application, set power switch (6) to the OFF position. Refer to Figure 30.

30



	2. General Information
	3. System Introduction
	Introduction
	Communication Interface
	Software Requirements
	Minimum Hardware Requirements

	4. Applications and LabVIEW Run-Time Installation
	1. Navigate to: https://www.emea.lambda.tdk.com/uk/technical-centre/software-tools.aspx
	2. Click on Z+ tab.
	3. Three GUIs are available, Z+ Virtual Front Panel and Z+ Waveform Creator and Z+ Control. Download zipped files to your PC.
	4. Files are compressed in a zip format; decompress zipped files (it is very important to preserve files and directories structure, as an application might contain folder/s. Refer to Figure 1 for an example of Z+ Virtual Front Panel folder structure).
	5. Launch GUI via executable file (*.exe). Might pop-up an error message, click Yes to download LabVIEW Run-Time Engine from NATIONAL INSTRUMENTS web page.
	6. On NATIONAL INSTRUMENTS LabVIEW download page, select the following fields:

	5. USB Driver Installation
	1. Navigate to: https://www.emea.lambda.tdk.com/uk/technical-centre/software-tools.aspx
	2. Click on Z+ tab.
	3. Z+ USB Drivers is available. Download zipped files to your PC.
	4. File is compressed in a zip format; decompress zipped file (it is very important to preserve files and directories structure, as an application might contain folder/s. Refer to Figure 3 for an example of Z+ USB Drivers folder structure).
	5. Navigate to x64 folder for 64-bit operating system; Navigate to x86 folder for 32-bit operating system. Launch dpinst.exe
	6. Press “Next >”. Driver installation will start.
	7. Press “Install” to install USB device software.
	8. USB driver is installed as an additional serial port {i.e.: serial port (COM19)}.
	9. Connect Power Supply to a PC using USB cable.
	10. Refer to Device Manager, Power Supply is detected as “Z+ serial port” {i.e.: serial port (COM19)}.
	11. Select USB communication interface from Power Supply Front Panel menu (refer to Z+ User Manual – IA710-04-01_).

	6. Add new LAN device
	1. NI-VISA is required to communicate via LAN interface. Download NI-VISA from the following link: https://www.ni.com/en-il/support/downloads/drivers/download.ni-visa.html#306043
	2. On NATIONAL INSTRUMENTS NI-VISA download page, select the following fields:
	3. Click DOWNLOAD button (please note that NATIONAL INSTRUMENTS account is required; Click Create Account to create a new account if you do not own one already), follow on-screen instructions to finish installation process.
	4. Launch NI MAX program (the application is installed along with NI-VISA).
	5. Select “Devices and Interfaces”>>Select “Network Devices” (1).
	6. Select “Add Network Device” (2) -> “VISA TCP/IP Resource…”
	7.  Select “Auto-detect of LAN Instrument”. Press “Next >”.
	8. The system should automatically find connected LAN devices.
	9. Press “Finish” button.
	10. Close NI MAX.

	7. Z+ Waveform Creator
	Introduction
	INTERFACE Tab
	1. Press    button (1) to run the application (when launched, automatically set to run mode).
	1.1. Visa resource name, select COM port for RS232/485 and USB, GPIB::x::INSTR for GPIB or TCPIP::x::INSTR for LAN (Refer to chapter ‎6). Select “Refresh” to update connection (2).
	1.2. Address, select Power Supply address (3).
	1.3. Baud Rate, select Baud Rate for RS232/485 and USB mode only (4).
	1.4. Language, for information only. Application supports SCPI language (5).
	1.5. Communication status log (6) and LED indicator (7).  When communication is OK, LED illuminates solid Green color. If Communication LED stays RED, communication has not been established. Confirm that Power Supply settings correspond to PC configur...
	1.6. Initialization Parameters (optional), it is possible to set initial Power Supply parameters. Thick “Reset” (8), enter initial Voltage (9) and Current (10).

	2. Green Color LED indicator (7) activate, press “RUN” (11) button. The INTERFACE tab immediately switches to the TRANSIENT tab.
	3. To stop the application, press “STOP” button (12).
	4. In case of an error or VISA failure, an error is displayed (13).

	TRANSIENT Tab
	1. Sequencer Settings.
	1.1. Transient Mode, select WAVE, LIST or FIX mode (1).
	1.2. Mode (V/I), select VOLTAGE or CURRENT mode (2).
	1.3. Step, select AUTO or ONCE (3)
	1.4. Counter, set number of iterations: 1-9999. Inf or any value out of 1 ~ 9999 range, interpreted as infinity (4).
	1.5. Formation Mode, select MAIN for user-programmed waveform (any waveform), SINE for Sinus waveform, SQUARE for Square waveform, TRIANGLE for triangle waveform or SAWTOOTH for Sawtooth waveform.
	1.6. Value String, enter up to 12 Voltage or Current values (according to Mode (V/I selection (2)) (5). Elements counter is located to the right of the row.
	1.7. Time/Dwell String [S], enter up to 12 Time (in Wave mode) or Dwell (in List mode) values (6). Elements counter is located to the right of the row.
	1.8. Continuous, defines if trigger state is automatically re-initialized (Continuous = 1) or idle (Continuous = 0) after finishing a sequence (7).
	1.9. Trigger IN Source, defines input trigger source. BUS (Communication command or Front Panel), EXT (external pulse) (8).
	1.10. Trigger OUT Mode, select output trigger pulse mode: OFF, TRIG or FSTR (9).
	1.11. Refer to error message during insertion or selection of parameters (10).

	2. Execution Controls
	2.1. INIT button, initialize sequencer and trigger system (11).
	2.2. *TRG button, generate trigger for BUS (8) mode (12).
	2.3. ABORT button, abort sequence execution (13).
	2.4. STOP button, ABORT sequence execution, stop application and free up communication port (14).

	3. Auxiliary Controls
	3.1. READ MEAS/READ SET button, select measurement values graph view or setting values graph view (15).
	3.2. RUNNING/FREEZE button, select to update (running) graph or freeze graph (16).
	3.3. PSU -> PC button, upload a sequence from a Power Supply to a PC (17). Refer to item ‎6 (PSU - > PC Upload) below.
	3.4. PC->PSU button, download a sequence from a PC to a Power Supply (18). Refer to item ‎7 below (PC -> PSU Download).

	4. Graph & Auxiliary Graph Control
	4.1. Graph view, displays measured values or setting values (19), selected by (15)
	4.2. Scale x, select Graph (19) time scale (20).
	4.3. Read value, view preset read-back value (21).

	5. Store / Load
	5.1. Store a sequence into Power supply memory cell (22), select cells 1 ~ 4.
	5.2. Load previously stored sequence from Power Supply memory (23), select cells 1 ~ 4.

	6. PSU - > PC Upload
	6.1. Create a sequence using controls (1) ~ (9), store data by Store function (22) in any memory cell 1~ 4, or load data by Load function (23) from any memory cell 1 ~ 4.
	6.2. Press PSU -> PC button (17) to open file dialog.
	6.3. Enter File Name, press OK.

	7. PC -> PSU Download
	7.1. Press PC -> PSU button (18).
	7.2. Choose a script file, press OK.
	7.3. Press INIT button (11), press *TRG button (12) or provide an external trigger, according to Trigger IN Source (8) setting.



	8. Z+ Virtual Front Panel
	MAIN FEATURES
	Common Features
	Virtual Front Panel (VFP)
	Status Logger
	Waveform Profiler
	V/I Graph
	Advanced Settings

	Application Run
	Virtual Front Panel (VFP)
	1. Virtual Front Panel (VFP) Controls
	1.1. Output button (1), enable/disable Power Supply output.
	1.2. Setting Encoders (2), there are four independent encoders to control Voltage, Current. Close to each encoder, there is a field to enter values directly, or increase/decrease a value using up/down arrows.
	1.3. Stop button (3), stop application and communication with the Power Supply.
	1.4. INI File Setup (4), select the function to run script pre-configuring application parameters. Running Configuration.ini file skips communications’ setting procedure. Refer to Figure 19 for a script example.
	1.5. GLOBAL (5), select the function to set Voltage, Current, Output ON/OFF commands to global.
	1.6. Address Bar (6), select Power Supply address to control and monitor.
	1.7. Display (7), refer to Virtual Front Panel (VFP) Display section.
	1.8. Select SAVE/RECALL button (8) to allow SAVE (9) and RECALL (10) main parameters by selection properly button. For parameter list Refer to table 5-7 in Z+ User Manual.

	2. Virtual Front Panel (VFP) Graph
	2.1.  Real-time graphical view of Voltage or Current setting and measurement (1).
	2.2.  Voltage / Current selector (2), select to view Voltage or Current.
	2.3.  Freeze (3), graph to capture Voltage or Current setting/measurement.
	2.4.  Setting/Measure (4), click to show Setting and/or Measure value/s
	2.5.  Scale (s) (5), scale X-axis (time) to define capture length.


	Status Logger
	1. Status & Events Log
	1.1. STATUS LOG (1), log messages and/or events tab.
	1.2. File path (2), displays the path of the log file in *.txt format. File name includes Power Supply address, model, serial number and main firmware revision.
	1.3. Status log (3), window that logs messages and/or events including measured Voltage and Current, faults and events.
	1.4. Clear (4), pressing the button clears log window and file.
	1.5. Message / All Events button (5), pressing the button toggles log options. Messages Mode logs Voltage, Current and system faults/standard events. All Events Mode logs, in addition to Message Mode, VFP (Virtual Front Panel) settings change.
	1.6. Log Period (s) (6), defines the delta time between message logs.
	1.7. The application allows log of more than one Power Supply, by enabling the log of additional (RS-485) units. Up to 31 devices can be logged in total. The green buttons in Figure 22 should be enabled, only status is logged. Each Power Supply has it...


	Waveform Profiler
	1. Profile Creation
	1.1. WAVEFORM PROFILE (1), sequencer tab.
	1.2. Select Graph mode (2), create a sequence of Voltage or Current.
	1.3. Configure sequence (profile) parameters:
	1.4. Enable a row to program a sequence segment (3) by activating the green rectangle.
	1.5. Select a form (4), NONE, LINE, SINE, SQUARE, TRIANGLE or SAWTOOTH.
	1.6. Set a period (5) in milli-seconds.
	1.7. Set start (6) and end (7) offset points of a segment.
	1.8. Set amplitude (8), not required for a LINE form.
	1.9. Set frequency (9), not required for a LINE form.
	1.10. Set phase (10), optional parameter, not required for a LINE form.
	1.11. Set duty cycle percentage (11), for a SQUARE form only.
	1.12. Set Iteration N value (13), N represents the number of iterations to perform the sequence. Refer to the Remain (14) cell to monitor the amount of remaining iterations.
	1.13. Press RUN button (15) to run the sequence (profile).

	2. Data Store (Save Profile)
	2.1. Set STORE/LOAD selector to STORE (19).
	2.2. Select memory cell, press a number 1 ~ 10 (20).
	2.3. Confirmation windows pops up. Click “Yes” to acknowledge store operation.

	3. Data Load (Load Profile)
	3.1. Set STORE/LOAD selector to LOAD (19).
	3.2. Select memory cell, press a number 1 ~ 10 (20).
	3.3. Set number of interactions (13).
	3.4. Press RUN button (15).


	V/I Graph
	1. CV/CC Mode
	1.1. Operation Graph area (1).
	1.2. Voltage / Current Rated parameters in blue color (2).
	1.3. Voltage / Current Settings parameters in green color (3).
	1.4. Operation point (4).


	ADVANCED Tab
	1. Registers View
	1.1. Operational Register (Status Register) view (1).
	1.2. Questionable Register (Fault Register) view (2).
	1.3. Standard Event Status Register view (3).
	1.4. Standard Byte Register view (4).
	1.5. Profile path (5), set location to store waveform profiles.


	Function Generator
	1. The function enhances the ability of internal PSU advance waveform function and allows creation of sine, triangle and square waveforms. SCPI mode, Baud Rate 57600 recommended. Each profile may contain up to 99 segments. The profile may be iterated ...
	2. To create any profile:
	2.1. Select “WAVEFORM PROFILE” (1). Refer to Figure 27.
	2.2. Select Graph mode: (2)
	2.3. Define table parameters (3)
	2.3.1 Enable row of profile segment.
	2.3.2 Select data form.
	2.3.3 Set period of segment. (For all forms).
	2.3.4 Set start and stop offset points of segment (for all forms). Refer to Figure 26.
	2.3.5 Set amplitude of waveform (for all forms except line).
	2.3.6 Set frequency. (For all forms except line).
	2.3.7 Set phase. (Optionally, for all forms except line).
	2.3.8 Set Duty Cycle. (For square).
	2.3.9 Set Iteration control value N to repeat profile N times. (4).
	2.3.10 Press “RUN” button to RUN created profile (5).
	2.3.11 Press “LOAD” (6) button to repeat the profile and then “RUN” (5).
	2.3.12 Press Clear button (7) to reset table.
	2.3.13 Table row scrolling (8).
	2.3.14 Indicator Remain shows remain interactions (9).



	9. Z+ Control Application
	3. Press    button (1) to run the application (when launched, automatically set to run mode).
	3.1. Visa resource name, select COM port for RS232/485 and USB, GPIB::x::INSTR for GPIB or TCPIP::x::INSTR for LAN (Refer to chapter ‎6). Select “Refresh” to update connection (2).
	3.2. Address, select Power Supply address (3).
	3.3. Baud Rate, select Baud Rate for RS232/485 and USB mode only (4).
	3.4. Language. Application supports SCPI/GEN language (5).

	4. Switch ON Power switch (6). Refer to Figure 30.
	5. Press OUTPUT button (7) to enable / disable power supply output.
	6. Change Voltage and Current settings by voltage (9) and current (8) encoders.
	7. Press PROT LED/Button (10) for protection setting. To return - press button again. Refer to Figure 30.
	8. View command button (11) to show/hide command row (12).
	9. Update setting (13) functions refresh all application controls and indicator settings according to PSU state.
	10. Press FINE LED/Button (14) for auxiliary commands and queries. To return - press the button again. Refer to Figure 32.
	11. To STOP the application, set power switch (6) to the OFF position. Refer to Figure 30.
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