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R&S®TS-ISC Safety information (multilingual)

1 Safety information (multilingual)

This option or accessory is designed for a specific Rohde & Schwarz product. Multilin-
gual safety information is delivered with the product. Follow the provided installation
instructions.

Esta opcién o este accesorio estan disefiados para un producto Rohde & Schwarz
concreto. El producto va acompariado de informacion de seguridad en varios idiomas.
Siga las instrucciones de instalacion puestas a disposicion.

Diese Option oder dieses Zubehdr ist fiir ein bestimmtes Rohde & Schwarz Produkt
vorgesehen. Mit dem Produkt werden mehrsprachige Sicherheitsinformationen gelie-
fert. Befolgen Sie die mitgelieferten Installationsanweisungen.

Cette option ou cet accessoire est congu pour un produit Rohde & Schwarz spécifi-
que. Des informations de sécurité multilingues sont fournies avec le produit. Suivez les
instructions d'installation fournies.

Questa funzione opzionale o accessoria € progettata per un prodotto
Rohde & Schwarz specifico. Con il prodotto sono fornite informazioni sulla sicurezza in
formato multilingue. Seguire le istruzioni di installazione allegate.

Esta(e) opgéo ou acessorio foi concebida(o) para um produto especifico da
Rohde & Schwarz. Serao fornecidas informagdes de seguranga multilingues com o
produto. Siga as instrugdes de instalagéo fornecidas.

AuUTH N TTPOAIPETIKN €TTIAOYN 1 €€APTNUA £XEI OXEDIOTTEI VIO CUYKEKPIUEVO TTPOIOV
Rohde & Schwarz. Madi ye 1o poidv TTapéxovTal TTANPoPopieg aoPaAEiag o€ TTOAAEG
YAwooeg. AKoAouBNoTE TIG TTAPEXOUEVES 0BNYiEG EYKATAOTAONG.

Din I-ghazla jew ac¢c¢essorju huma mfassla ghal prodott Rohde & Schwarz specifiku. L-
informazzjoni multilingwi dwar is-sikurezza hija pprovduta mal-prodott. Segwi Il-istruzz-
jonijiet ipprovduti ghall-installazzjoni.

Deze optie of dit accessoire is ontwikkeld voor een specifiek product van
Rohde & Schwarz. Het product wordt geleverd met veiligheidsinformatie in meerdere
talen. Volg de meegeleverde installatie-instructies.

Denne mulighed eller tilbehgrsdel er designet til et specifikt Rohde & Schwarz pro-
dukt. En flersproget sikkerhedsanvisning leveres sammen med produktet. Fglg de
medfglgende installationsanvisninger.

Detta tillval eller tillbehor ar avsett for en sarskild produkt fran
Rohde & Schwarz. Sakerhetsinformation pa flera sprak medféljer produkten. Folj de
medfdljande installationsanvisningarna.

Tama vaihtoehto tai lisdvaruste on suunniteltu tietylle Rohde & Schwarz -yrityksen
tuotteelle. Tuotteen mukana on toimitettu monikieliset turvallisuusohjeet. Noudata
annettuja asennusohjeita.

Dette alternativet eller ekstrautstyret er utformet for et spesifikt Rohde & Schwarz pro-
dukt. Flerspraklig sikkerhetsinformasjon leveres med produktet. Overhold installasjons-
veiledningen som fglger med.
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See valik voi lisaseade on mdeldud konkreetsele Rohde & Schwarz tootele. Tootega
on kaasas mitmekeelne ohutusteave. Jargige kaasasolevaid paigaldusjuhiseid.

ST opcija vai piederums ir izstradats Tpasi Rohde & Schwarz produktam. Produktam
pievienota droSibas informacija vairakas valodas. levérojiet sniegtos uzstadiSanas nor-
adijumus.

Si parinktis ar priedas skirti konkregiam Rohde & Schwarz gaminiui. Su gaminiu patei-

kiama saugos informacijos keliomis kalbomis. Laikykités pateikiamy montavimo nuro-
dymuy.

Pessi auka- eda fylgibunadur er hannadur fyrir tiltekna Rohde & Schwarz véru. Oryggi-
supplysingar @ mérgum tungumalum fylgja med vérunni. Fylgid medfylgjandi uppset-
ningarleidbeiningum.

Ta an rogha né an oiridint seo ceaptha le haghaidh tairge Rohde & Schwarz son-
rach. Cuirtear eolas sabhailteachta ilteangach ar fail leis an tairge. Lean na treoracha
suiteala a thugtar.

OTa onumsa unu NPUHaANEXHOCTb NpegHasHa4veHa Ans KOHKPETHOro NpoayKTa
Rohde & Schwarz. B KoMnneKkT NocTaBkM NpoayKTa BXOAST MHCTPYKLUKN MO TEXHUKE
6e30nacHOCTM Ha HeCKOmbKMX s3bikax. CobntoganTe npunaraemble UHCTPYKLUN MO
yCTaHOBKe.

Lis onuis abo npunaaasa npyusHadeHi Anst KOHKPETHOro BUpPoby
Rohde & Schwarz. IHCTpyKLUii 3 TexHiku 6e3nekun KinbkoMa MOBaMu NOCTa4YaloTbCH
pa3oM i3 BUpobom. [loTpuMynTecs HagaHux iHCTPYKL,iM 3i BCTAHOBITEHHS.

Ta opcja lub akcesorium jest przeznaczone do okreslonego produktu

Rohde & Schwarz. Dostarczany produkt zawiera informacje w wielu jezykach dotyc-
zgce bezpieczenstwa. Nalezy postepowac zgodnie z dostarczonymi instrukcjami insta-
lacji.

Tato varianta nebo pfisluSenstvi je uréeno pro konkrétni produkt Rohde & Schwarz.

S produktem jsou dodavany vicejazyéné bezpe&nostni informace. Ridte se pFilozenymi
pokyny k instalaci.

Tato verzia alebo prislusenstvo je navrhnuta pre Specificky vyrobok
Rohde & Schwarz. S vyrobkom sa dodavaju viacjazy€né bezpecnostné pokyny. Riadte
sa dodanymi pokynmi na instalaciu.

Ta moznost ali dodatek je zasnovan za dolo¢en izdelek podjetja
Rohde & Schwarz. I1zdelku so prilozena varnostna navodila v ve¢ jezikih. UposStevajte
priloZzena navodila za namestitev.

Ezt a beallitast vagy tartozékot egy adott Rohde & Schwarz termékhez tervezték. A
termékhez tdbbnyelvi biztonsagi informaciot mellékellink. Kdvesse a mellékelt szere-
[ési utasitasokat.

Tasu onuus Unu akcecoap ca NPoeKTMpaHu 3a creumduyeH NpoayKT Ha
Rohde & Schwarz. MHoroesukoBa nHopmaums 3a 6e30nacHOCT ce JoCcTaBs C
npoaykTta. Cnegpaiite NPefoCTaBEHNTE MHCTPYKLMM 38 MOHTaX.

Ova opcija ili oprema namijenjena je za odredeni proizvod tvrtke Rohde & Schwarz. Uz
proizvod su dostavljene sigurnosne napomene na viSe jezika. Pratite isporu¢ene upute
za ugradnju.
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R&S®TS-ISC Safety information (multilingual)

Ova opcija ili pribor je dizajniran za odredeni Rohde & Schwarz proizvod. Proizvodu su
prilozene sigurnosne informacije na vise jezika. Slijedite prilozena uputstva za instala-
ciju.

Ova opcija ili dodatni pribor je projektovan za odredeni Rohde & Schwarz proiz-

vod. Bezbednosne informacije na viSe jezika se isporucuju uz proizvod. Sledite dos-
tavljena uputstva za instalaciju.

Aceasta optiune sau acest accesoriu a fost conceput pentru un produs specific
Rohde & Schwarz. Informatiile multilingve privind siguranta sunt livrate impreuna cu
produsul. Urmati instructiunile de instalare furnizate.

Ky opsion ose aksesor éshté krijuar pér njé produkt specifik Rohde & Schwarz. Bashké
me produktin jepen edhe informacionet e siguris€ né shumé gjuhé. Ndigni udhézimet e
dhéna té instalimit.

OBaa onuuja nnv JogaTok Cce HaMeHeTH 3a oapeneH NPon3BOA Ha
Rohde & Schwarz. Co npon3BoAoT ce ucrnopayvaHu noekejasnyHn 6e36egHOCHM
ynatctBa. Cnegete rv jafeHnTe ynaTtcTea 3a UHCTanauuja.

Bu opsiyon veya aksesuar, belirli bir Rohde & Schwarz Grin igin tasarlanmistir. Cok
dilli gtivenlik uyarilari tranle birlikte teslim edilir. Size saglanan kurulum talimatlarina
uyun.

Su opsiya ya-da esbap Rohde & Schwarz anyk dnim Ugin niyetlenilen. Darli dildaki
howpsuzlyk barada maglumat éniim bilen bile Gpjiin edilyar. Upjiin edilen gurnama
ugrukdyrmalaryny yerine yetirin.

T T AT AT &7 UF 49 Rohde & Schwarz 3eTE F form fesmes 5 T 2. 5eE AT Ag e et ST A7 9 8L A
AT TFETAMH AT T T T

AR B E TR T H T4 21 Rohde & Schwarz 7= 5, 7= 5L BER T 2 FhiE S AR %2
ERW, BRSO REER,

AKATv a7 7Yk, BED Rohde & Schwarz Sk [HIHICEREF SN TV ET,
ZEECRRE INZeFERA R NIME LET, HEDOA 2 M—AFIEIZHE- T
<&,

o] 34 = A gl 54 Rohde & Schwarz Al &80 2 A A E A5} A=3}
A o] = A E b AR AT YT A AT E AR A S mEAA L
AR 0 B P ER B AR EBY Rohde & Schwarz E b, B SLRER 2 FiRE S iR 22
B, BT HILLERR B,

Tuy chon hodc phu kién nay danh riéng cho mét san phém Rohde & Schwarz cu thé.

Théng tin an toan da ngdn nglr dwo'c cung cap kém theo san phdm. Thyc hién theo
hwéng dan 1&p d&t keém theo.

dudenvseginsaliasuileenuuundmiunandusi Rohde & Schwarz Tasmmz Tasesiimsiadeeyaduniulasasio-

Y Y o A o ¢ awa o o o w g 9y
watem I AN ounuraasmal ‘1J§]UGl@]1Nﬂ1llu%uﬂuﬂ1iﬂﬂﬁlﬂ’l17’i‘l’l

Pilihan atau aksesori ini direka bentuk untuk produk Rohde & Schwarz yang ter-
tentu. Maklumat keselamatan berbilang bahasa disertakan bersama produk. Ikut ara-
han pemasangan yang diberikan.
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R&S®TS-ISC Safety information (multilingual)

Opsi atau aksesori ini dirancang untuk produk Rohde & Schwarz tertentu. Informasi
keamanan dalam beberapa bahasa juga disertakan bersama produk. Ikuti petunjuk
pemasangan yang disediakan.

Esta opcion o este accesorio estan disefiados para un producto Rohde & Schwarz en
concreto. El producto va acompariado de informacién de seguridad en varios idiomas.
Siga las instrucciones de instalacion proporcionadas con el producto.

Esta opcao ou acessoério foi desenvolvido para um produto Rohde & Schwarz especi-
fico. Informagdes de seguranca em varios idiomas acompanham o produto. Siga as
instrucdes de instalacéo disponibilizadas.

MIPNAN NI'NIAY DXNNA 71W97 W' XN 91i¥n NIN'LA Xwin 1we-11 uTn .Rohde & Schwarz Yw 191¥90 1¥IM? 0 vim ATann IX 1T NNWON
ioixnn

S laglat a) i) ae el Saaeis LBl s sles 353 S Rohde & Schwarz Sihaiic (e (e giial Gald) gl JLal) 138 apaai o
s gl

el anll 5 it s 4 51 sl Gl ol pe 4 i sl Cile Dl Cad 005 al sl Rohde & Schwarz e swas 43 Jgasa ol p 1 eanie ils 4lisg b culis ol
€ Jlsd b a2l 43 ) Cual

Claslae S Laat e g5l Slad) i€ gl < ﬁﬁu@ -— LS s = < &S'SJ);\ Rohde & Schwarz @ s—aie & —ax by jLid)
oS dee 5y Al (S Gualion S ol 8 on e Sl
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R&S®TS-ISC Documentation overview

User manuals

2 Documentation overview

This section provides an overview of the R&S TSVP (test system versatile platform)
user documentation.

All documents are delivered with the Generic Test Software Library ("R&S GTSL")
installation package. After installing the software, you can open all the documentation
from the Windows "Start" menu. Additionally, you can find detailed information about
the software interfaces in the "R&S GTSL Help" folder in the Windows "Start" menu.

The user documentation and "R&S GTSL" installation package are also available for
download in GLORIS at:

https://gloris.rohde-schwarz.com/

For details, see the R&S TSVP Getting Started manual.

2.1 Getting started manual

Introduces the R&S TSVP (test system versatile platform) and describes how to set up
and start working with the product. It includes safety information.

A printed version is delivered with the instrument.

2.2 User manuals

Separate manuals are provided for the base units, the individual plug-in module types,

as well as for the control software and the calibration tool:

® Base unit manual
The base unit user manuals introduce the base units and describes how to set up
and operate the product. It includes safety information and information on mainte-
nance and instrument interfaces. It includes the contents of the getting started
manual.

® Plug-in module manuals
Contain the description of the specific modules. Basic information on setting up the
R&S TSVP (test system versatile platform) is not included.

® |n-System calibration user manuals
Provide all the information required for installation and operation of the in-system
calibration R&S TS-ISC solution.

® Control software

- R&S GTSL
Generic Test Software Library

- R&S EGTSL
Enhanced Generic Test Software Library

— R&S IC-Check

User Manual 1505.2802.12 — 13 13
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Release notes and open source acknowledgment

Generic Test Software Library

2.3 System manual

Describes the complete R&S TSVP (test system versatile platform) as a whole, includ-
ing the combined use of PXI based base units and the R&S PowerTSVP, plug-in mod-
ules and generic test software. It also includes typical use cases.

Additionally, it describes known installation problems (hardware and software) along
with possible solutions.

2.4 Service manual

Describes the self-test to check correct operation, troubleshooting and fault elimination,
and contains mechanical drawings and spare part lists.

2.5 Printed safety instructions

Provides safety information in many languages. The printed document is delivered with
the product.

2.6 Brochures and specifications

Separate brochures are provided for the base unit, the individual plug-in module types,
as well as for the control software. The brochures provide an overview of the base
units and each additional module, and also contain the technical specifications. They
also list the hardware options and their order numbers, and optional accessories.

2.7 Release notes and open source acknowledgment

The release notes list new features, improvements and known issues of the current
software version. In addition, the available firmware versions and the firmware update
procedure for plug-in modules are described.

The open-source acknowledgment document provides verbatim license texts of the
used open source software.
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3 Welcome to the R&S TS-ISC

3.1 General

This user manual provides all the information required for installation, programming
and operation of the TSVP In-System Calibration R&S TS-ISC. It also contains detailed
information about the special features of the R&S TS-ISC. All processes described in
the manual assume the reader is familiar with personal computers, the Windows XP /
Windows 7 operating system and the basic principles of electrical measuring systems
in modular form (CompactPCl or PXI modules).

3.2 Description of product

The TSVP In-System CalibrationR&S TS-ISC enables the modules of the R&S Com-
pactTSVP and R&S PowerTSVP production testing platforms to be calibrated in the
system and readjusted if required. This means that it is no longer necessary to remove
the modules.

3.3 Associated documentation

The following documentation is to be followed when using the TSVP In-System Cali-
bration R&S TS-ISC:

e R&S Test Management Software G5, Getting Started

® R&S Test Management Software G5, User Manual

® Software Description for Rohde & Schwarz Generic Test Software Library R&S
GTSL

3.4 Scope of delivery

The scope of delivery for the TSVP In-System Calibration R&S TS-ISC includes the fol-
lowing components:

® R&S TS-PCAL2 calibration module

® Adapter and cable

Open the package carefully and check to make certain the hardware inside has been
delivered in perfect condition. If the modules included in the delivery show any signs of

damage that would interfere with their intended purpose, please contact ROHDE &
SCHWARZ Customer Support.
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Figure 3-1: R&S TS-PCAL2 calibration module with adapter and cable

3.41 R&S TS-PCAL2 calibration module

The R&S TS-PCAL2 card provides the signals necessary for calibration. The module
includes the following components:

® Floating 5V reference source

® Three reference resistors

® Ground referenced current source (adjustable up to 1 A)

® Floating signal generator

DC: +0...40V

AC sinusoid: 0 ... 80 Vpp in frequency range 20 Hz ... 50 kHz

0 ... 2 Vpp in frequency range 20 Hz ... 1 MHz

® Floating measuring system for voltage, current and resistance measurements.

® Relay matrix for connecting the components to the analog bus lines on an R&S TS-
PMB module installed in the front of the R&S TSVP

3.4.2 Adapter and cable

The external multimeter is connected to the different device under tests (DUT) using
the cable and adapters. The following adapter components are used:

® (Calibration adapter TS-PCALA
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® (Calibration adapter TS-PCALB
® (Calibration adapter TS-PCALC
® (Cable for connecting the adapters to the external multimeter

3.4.3 TS-LISC software license
@ Starting with GTSL 3.30, no GTSL license is required.

Calibration is carried out using special testing software. The R&S TS-LISC GTSL
license is required to operate this software.

License management and the "R&S GTSL License Viewer" are described in section 4
of Software Description Generic Test Software Library R&S GTSL.

3.5 System requirements

To allow calibration of the TSVP modules in the system, the following requirements
need to be met:

® R&S TS-PMB module (firmware version 03.04 or higher) installed

® Agilent multimeter 3458 A installed

® “High stability option 002" installed in Agilent multimeter 3458 A, if TS-P102 mod-
ules are to be adjusted

® GPIB USB-HS or GPIB-PXI module from National Instruments installed
® Windows 10 or Windows 11 installed

® A printer must be installed

® GTSL 3.42 or higher installed

R&S TS-PSM5, additional equipment is required. This includes an appropriate power
supply, calibration resistors and special cable sets. These components are not inclu-
ded in the R&S TS-ISC kit.

A suitable cable set is available under order number 5046.4869.00.

O To calibrate the high power switching modules R&S TS-PSM3, R&S TS-PSM4 and
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4 Installing components

Calibration requires a few hardware and software components.

Installing the R&S TS-PCAL2 module
Requirement: Installation of an R&S TS-PMB Matrix Module B.

The selected Matrix Module B R&S TS-PMB must have a firmware version of at least
03.04. The firmware can be updated using the "FirmwareUpdate.exe" tool if
required.

1. Install the R&S TS-PCAL2 module in the matching rear I/O slot as described in the
user manuals for the base unit.

2. WARNING! Risk of electric shock. The test environment, e.g the UUT or additional
power supplies, can supply high voltages to the instruments. In this case, the volt-
age can also apply to the signal output connectors of the R&S TSVP, in particular
the analog bus connector X2.

Therefore, do not connect or disconnect devices from the X2 connectors while con-
nected to an external power supply or UUT.

Always connect both ends of the cable connecting the instruments. Thus, you
avoid the risk of touching the X2 connector with a possibly hazardous voltage
applied.

Take the system into operation as described in the user manuals for the base unit.

Installing the calibration software

Installation of the calibration software is described in section 2 of the Software Descrip-
tion for Rohde & Schwarz Generic Test Software Library R&S GTSL. In the "Setup -
Select Program Components" dialog box, you can select installation of the calibration
software.

Configuring the test system environment

The "Tweak TM G5" configuration program is provided for adapting the test program to
the infrastructure (unique test system name, drive paths for saving measured results
etc.). The settings are subject to various security levels and can only be changed by
users who know the associated passwords.

User name Password
User -
Test system administrator _TSAdmin

The other levels are only accessible to program developers.

1. Start the "Tweak TM G5" software from the Windows Start menu ("Start > All Pro-
grams > GTSL > Tools > Tweak TM G5").

2. Define the name of the test system ("Test System > Name").
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5

5.1

5.2

Configuring the test system

Performing the calibration

Extensive explanations of how to operate the testing software and interpret the mea-
sured results can be found in the following documents:

® RG&S Test Management Software G5, Getting Started
® R&S Test Management Software G5, User Manual

The user manuals can be started from the Windows Start menu:

"Start > All Programs > GTSL > Documentation > User Manuals > In-System Cal-
libration"

To calibrate R&S TSVP modules, the steps described in this section must be carried
out.

Starting the test program

The program for performing the calibration is started from the Windows Start menu:

"Start > All Programs > GTSL > In-System Calibration"

Configuring the test system

The "Extras" > "System Configuration" option in the menu opens up a dialog box for
displaying the system configuration and changing certain system settings.
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Configuring the test system

1J& System Configuration =] |
Available Modules
TS-DHEDT SN 200001 TFrame 1 Slot 2 DXI7:-10:-TINSTR 4]
TE5-P5RM 5N 100385 Frame 1 Slot & PHIc::1Z2::INSIR
TS-DME SN 100202 Frame 1 Slot 8 CANO::0::1::8
TS5-PCALZ SN 10108% Frame 1 Slot B8 CAMO:-:0::1::8
TS-DBSU SN 100381 Frame 1 Slot 11 CENO:-:0::1::11
TS-PRM SN 10l0e4 Frame 1 Slot 12 PHIT::12::INSIR
TS-PsSH1 SN 10008l Frame 1 Slot 1€ CANO::z0:z:1::1¢
CANBoard 20 CAN Controller /0

TS-PSAM used for Self Test

TS-FSAM; SN 100385; Frame 1; Slot & PXI6:12:INSTR v|
T5-PCALZ; 5N 101089; Frame 1; Slot 8; CANO:0:1::8 v|
GFPIB

GPIB Interface Number 3|0

DMM 4358 A GPIB Address §22 [~ DMM 34584 with High Stability Option 002

Supply N5765A GPIB Address ﬁ 5

Figure 5-1: System Configuration dialog box

The upper section lists the modules found in the system and supported by the calibra-
tion software.

The "CAN Board" and "CAN Controller" settings relate to the configuration of the
CAN bus for the TSVP modules. The default value for these settings is 0. For special
system configurations, a different CAN controller can be selected in these fields. The
"Rescan" button triggers a new search for modules in the system.

program is running. For example, this is the case if a connected R&S PowerTSVP
frame is turned on or off.

@ A Rescan must always be carried out if the module configuration is changed while the

If the system contains several R&S TS-PSAM modules, the "TS-PSAM used for Self
Test" setting can be used to specify which module will be used for the measurements
in the self test. The selected module is also used for calibrating an R&S TS-PICT mod-
ule.

If the system contains several R&S TS-PCAL2 modules, the "TS-PCAL2 Module" set-
ting can be used to specify the one to be used.
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5.3

Specifying device under test (DUT) and test parameters

The external DMM is controlled via GPIB. The "GPIB Interface Number" and "GPIB
Address" settings are used to configure this interface. In addition, the availability of
the "High Stability option 002" is set here.

When you exit the dialog box, the settings are applied and saved on the hard disk
when the software is closed.

Specifying device under test (DUT) and test parame-
ters
The "Edit" > "Configuration Database™ > "Open Editor..." command in the menu

opens up a dialog box for selecting the device under test (DUT) and various test
parameters.

=
Settings Help

| i l 4 ﬂl’ DUT 1 mmm@' Mode [Standard bl

~DUT Data

Designation Measurement Module ¥
Type TS-PSAM + Options IMdﬁionaI Parameters I

Equipment Mo. I -

=" :DUT Options
Material No 1142550302 * T BOARD

Serial No. §| 100000 ..[” Pseudo Options
"l [

~Test Parameters
Add. Test Mark |1 [Calibration incomir ¥
User Definttion X

~Data Sourc

(" Archived Mesasurement File
¢ Measurement File

& DuUT Re~d Data
4 Fu

| ey || Onde || oui |

joutt | Part1 | 1142.9503.02_100000_10-MF [FARAH | | 23T +-5C

Figure 5-2: Test and Test Report Configuration Data dialog box

The easiest way to select the device under test to the tested is with the "Read Data"
button in the "Data Source™ section.

® Selecting "DUT" allows the device under test to be selected from the list of mod-
ules found in the system.
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® Selecting "Measurement File" allows the device under test to be selected from a
list of available measurement results files. The device under test-specific data in
the "Device Data" section is then entered automatically.

For very simple device under tests (e.g. R&S TS-PRIO) that do not have an EEPROM,
the data in the "Device Data" section must be entered manually or by selecting a
measurement results file. If the system contains several of these modules the position
in the frame can be selected when transferring the device under test data.

% DUT Selection / Id.:00000 / TM Yersion ¥03.14.04 / TP ¥ersion ¥Y04.04 |

Select DUT with SN 200012 from list below

4 Py

Input :
[TS—FRIOL; SN ———— : Frams 1; Slot 11; CAND::0::1::11 ]

Figure 5-3: Dialog box for assigning the serial number

The "Test Parameters™ section is used to specify the test conditions. Testing a device
under test normally involves an incoming test (Add. Test Mark: "1 (Calibration Incoming
Test )" ) and an outgoing test (Add. Test Mark: "2 (Calibration Outgoing Test)" ). The "1"
and "2" characters are used to create different names for the measurement results
files:

e.g.
1142.9503.02_200000_101.MF Results of incoming test
1142.9503.02_200000_102.MF Results of outgoing test

Depending on the test condition selected, different test sequences are available. For
the outgoing test, an adjustment sequence is normally available in addition to the cali-
bration sequence. Only the results of the calibration sequence are entered in the test
report.

If results in the incoming test are outside the tolerance range, adjustment of the device
under test can be attempted. If the device under test is not defective, this eliminates
the deviation.

If all results in the incoming test are within the tolerance range, an outgoing report can
be created directly by selecting the "Calibration Outgoing Test" test condition and
transferring the measurement results from the incoming test.
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s TM-G5 Dialog / Id.:10093 / TM Yersion ¥03.14.04 X

¥ou have select an 'Test Mark' '2°. 2
4 MeasurementFile with 'Test Hark' 'l' already exists!

Heaning:
HeasurementFile with 'Test Hark' '1’ 'Calibration Incoming Test'
HeasuremnentFile with 'Test Mark' '2': 'Calibration Outgoing Test

Do you want to copy the MeasurementFile '1' to '2' 7

= :Jﬂ Yes

Figure 5-4: Transferring the results of the incoming test

If the device under test has been adjusted, a master test sequence (calibration
sequence) must be performed in the outgoing test to verify that the adjustment has
been successful and document it.

If a self test connector is available for a device under test, you can select
"SFT_BOARD" under "Options". In this case, the test cases for which a self test con-
nector is necessary are carried out when running the self test.

The "Apply" button applies the changes. Clicking on "Quit" closes the "Test and Test
Report Configuration Data" dialog box.

5.4 Performing the measurements

5.4.1 Information on external multimeter 3458a

The external multimeter is operated by the control computer via IEC bus (GPIB) and
must be connected accordingly.

The "Terminals" switch must be set to match the inputs used. The "Guard" switch
must be set to the "Open" position.

The measuring inaccuracies displayed assume that auto correction (ACAL) has been
performed on the external multimeter. Auto correction should be performed at least
every 24 hours or after a change of 1 °C in the temperature. The internal temperature
of the multimeter is monitored.

The multimeter should be operated in an environment with a stable temperature. In
addition, a warming up time of 2 hours should be incorporated.

For determining the uncertainties of measurement with the external multimeter 3458A,
we assume that the last external calibration was at the most one year ago and that the
calibration standards used featured a traceability identical to that of a manufacturer cal-
ibration.
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When starting a test or a test sequence, the system checks whether auto correction is
necessary.

The software always recommends auto correction after 24 hours. As the multimeter
does not have access to time monitoring, the calibration software saves the time of the
last prompt to perform auto correction.

For some measurements, "High Stability Option 002" is necessary for the external mul-
timeter 3458A (e.g. adjustment of the R&S TS-PIO2 module). If it is not available, the
test case is aborted with an error message.

The test sequence started is not carried out if the software recommends auto correc-
tion. Auto correction must be performed manually on the multimeter.

% HP3458A Autocal / Id.:00000 / TM Yersion ¥03.14.04 / TP Yersion ¥0+4.04 %]

HP3458 autocalibration (autocal) is necessary because 2
the la=t execution may be more than 2?4 hours ago

Hote:

— The DMM should be in a thermally stable environment with power
turned-on for at least 2 hours before performing autocal.

— Autocal is recommended when the DHM's temperature changes by 1°C.

Disconnect DMM from calibration connector
Press <Auto Cal: key and select 'ALL' with up arrow key.
Press <Enter:> key to start autocal (takes about 15 minutes).

Restart the test when autocal has finished.

4 s

Figure 5-5: Auto correction recommendation

The following steps are necessary for autocorrection:

1. The multimeter must be disconnected from the calibration adapter (TS-PCALA, TS-
PCALB or TS-PCALC).

2. Press the "Auto Cal" button and use the up arrow key to select "ALL".

3. Press the "Enter" key to start the process.

4. When auto correction is complete, restart the test sequence.

5.4.2 Starting the test sequences

In the TSVP calibration program incoming and outgoing test, the Master Test
Sequence contains test cases that are necessary to ensure the function and the data
sheet specifications of the device under test. User interactions are normally necessary
while performing the tests. The additional Adjustment Sequence is available for
adjusting a device under test. Details of the various modules are described in the fol-
lowing sections.
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When calibrating R&S TSVP modules, the test cases are not divided into the Master
Test Sequence and Master Test Sequence Appendix, as described in the R&S Test
Management Software documentation.

1. Open the context menu with the right mouse button.
2. Select "Execute" to start a test sequence.

M G5 Desktop - 0] x|

File Edit Execute TestRepart Extras Tools Settings Help

B DB Y R R K

MMMDEVEE 1/Port1l mm Test Sequences I Test Infol Device Summarny

~Meta Data
‘- EI@ Test Configuration 2l
.- Designation Analog Source E}% MPrEdEfmnces
-~ Type TS-PSAM : 2 (o[ Execte Enter |
- Equipment No. S M Execute (Ren‘l@wing) Ctrl+Enter:
Mat_erial No. 1142.3503.02 E}@ Uear T Execute (Complete) Cerl+Shift+Enter
- Serial No. 200000 G Te: Testinfo Chrl+T
-~ Wl 0322 Test Report... Chrl+Shift+R
=+ Options
. SFT BOARD e CEFl-T
=} Test Environment Load... i+l
- Add. Test Martk 2 Sawe CErlS
- Scanner Port 1 SaVE Bi5y .
- Temperature 2¥C+MEC Save Copy As..,
E}-;Tis;'f:slem UCS Del &dd To User Test Sequence 3
{.. Mode Fact;ry Capy Chrl+C
= Test Adapter Faste CErl+Y
i~ Designation r Delete Del
’ Type i Renane FZ
:‘::;:I:In" o _|_1I E Expand (highest Level) Chrl++ L|_'I
1 L Collapse (lowest Level) Cerl4-
Irfarmation Expand &l Chrl+*
Collapse All Chrl+f —j
T
F o

1y

| 1142.9503 02_200000_102 MF |

Figure 5-6: Starting a test sequence

Other options for editing and running the test sequences are described in the R&S
Test Management Software documentation.

3. NOTICE! Damaged device under test and measuring system. Connecting test
adapters when not prompted can lead to incorrect measurements and may cause
damage to the device under test or the measuring system.

Connect the test adapter only if a change is required.

Connect the TS-PCALA, TS-PCALB and TS-PCALC test adapters to a particular
module.

The number of the frame and the corresponding slot is specified.

4. Connect the DMM to the corresponding test adapter.
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{*ADAPTION /Id:00000 / TM ¥ersion ¥03.14.04 / TP ¥ersion ¥04.04 |

|
Connect TS-PCALA to TS-PSAM in frame 1. slot 3
Connect DHM to TS-PCALA

Disconnect all other connectors
Hew Configurstion:

TS-PCALA is connected to TS-PSAM in frame 1, slot 3
DMM is connected to TS-PCALA

A _r'm

Figure 5-7: Change adapter dialog box

The current adapter is saved by the software. The dialog box is only displayed if a
change is required.

5. Select "OK" to confirm the configuration.

5.4.3 Aborting and interrupting test sequences

The "Interrupt Panel” in the R&S Test Management Software can be used to abort or
interrupt a test sequence in progress. The details are described in the associated man-
ual.

il 1 3 I -0 T 2 Y

Figure 5-8: Interrupt Panel

5.4.4 Measurement results and test report

The test results are saved in a measurement results file. The report is generated from
this file. As soon as measurement results are available, the current report can be dis-
played and printed by selecting "Test Report" > "Customer Report" > "Current
Device" in the menu.

For the "Self Test" test case, the TSVP self test for the current device under test is per-
formed and a detailed report is generated, which is added to the measurement results
file. The self test report can be exported using the paperclip button in the measurement
results screen.
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Eﬁ, PEE ¥ 06.09.02; Measurement Window (... Application’, TestProgram:

& Q

Frontpage £0am

'ﬂ'ﬂ‘@.tﬁ.

Close Brink PCF-Export Repoart

@ Only for factory internal use
@@ Attention: 1 faulty test
& Note: 6 missing tests

| fil 4L
i |p | siExport appendix k
A

i)

PP

FAIL 15 1. Zelf-Test

r Report m [Table of Contents

Figure 5-9: Exporting the self test report

Further details of handling the measurement results file (file name, saving, displaying)
can be found in the R&S Test Management Software documentation.
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6.1

6.1.1

6.1.2

6.2

R&S TS-PSAM

Calibrating R&S TS-xxx modules

R&S TS-PCAL2 with R&S TS-PMB

Before calibrating the R&S TS-PCAL2 module, allow a warming up time of at least one
hour.

On the R&S TS-PCAL2 module there are sources and references that are required to
calibrate other R&S modules in the R&S CompactTSVP / R&S PowerTSVP. Therefore,
it should always be calibrated first to ensure that this module functions correctly.

The associated R&S TS-PMB module connected on the front is used to transmit the
signals via the local analog bus to the backplane and via the front connector to the
external multimeter. The function of the R&S TS-PMB module must therefore also be
ensured.

Incoming test
The master test sequence includes the calibration sequences and thus all test cases
ensuring the values specified in the datasheet of the measurement module.

If results are outside the tolerance range, adjustment of the module can be performed
in the outgoing test.

Outgoing test

The master test sequence includes the calibration sequences and thus all test cases
ensuring the values specified in the datasheet of the measurement module.

A sequence for adjusting the device under test is also available.

R&S TS-PSAM

Before calibrating the R&S TS-PSAM module, allow a warming up time of at least 15
minutes.

During the test sequence, the adapters for the external multimeter must be changed
several times. For measurements on the attenuator, the polarity of the DMM_HI und
DMM_LO lines needs to be exchanged once directly on the multimeter.
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R&S TS-PSAM

6.2.1 Incoming test

The master test sequence includes the calibration sequence and thus all test cases
that ensure the values specified in the datasheet of the R&S TS-PSAM analog stimulus
and measurement module.

It is recommended that the entire test sequence is always started, as some tests
depend on the completion of previous tests.

If results are outside the tolerance range, adjustment of the R&S TS-PSAM module
can be performed in the outgoing test. The measurement results from the incoming
test are used to calculate the new correction values.

6.2.2 Outgoing test

Like the incoming test, the master sequence includes the calibration sequence.

A sequence for adjustment of the R&S TS-PSAM analog stimulus and measurement

module is also available. During the adjustment process (test step "Write Correction
Data") the results from the calibration sequence and the current correction values are
used to calculate new correction values and transfer them to the module. To carry out
the adjustment, the entire calibration sequence must therefore have been completed.
This can also have been done as part of the incoming test.

For modules from change index 06.00 the "Input Divider Adjustment" test is available.
Perform this test to adjust the attenuator trimmer capacitors. To adjust them, valid cor-
rection values must be available in the EEPROM of the module.

The adjustment is only required if the "Input Divider Compensation" test returns an
error. To adjust the trimmer capacitors, use only the tools recommended by the pro-
ducer. Choose a slot in which the trimmer capacitors can be reached easily.

After adjustment, all results from the calibration sequence are set to invalid. The
incoming test report is not changed. However, calibration must be repeated to docu-
ment the success of the adjustment in the outgoing test report.

The outgoing test provides two other test steps in the "Additional Tests" sequence.

® "Write Neutral Correction Data"

® "Compensation Adjustment” (for modules 1142.9832.02 from version 03.00 and
version smaller 06.00)

The "Write Neutral Correction Data" test resets all correction values in the module
EEPROM. As a result, it then needs to be completely readjusted. To do this, the follow-
ing steps are required in the specified order:

1. Performing the "Compensation Adjustment” test (only for modules 1142.9832.02
from version 03.00 and version smaller 06.00)

2. Performing the "Calibration™ test sequence

3. Performing the "Write Correction Data" test
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R&S TS-PFG

4. Performing the "Calibration Sequence” again to document the success of the
adjustment.

® With neutral correction values in the EEPROM, some test cases will fail in the self test.

The "Compensation Adjustment” test determines a new setting for the attenuator
compensation (only for modules 1142.9832.02 from version 03.00). A new standard
adjustment must also be performed after this test.

1. Performing the "Calibration" test sequence
2. Performing the "Write Correction Data" test

3. Performing the "Calibration™ again to document the success of the adjustment.

6.3 R&S TS-PFG

@ Before calibrating the R&S TS-PFG module, allow a warming up time of at least 15
minutes.

6.3.1 Incoming test
The master test sequence includes all test cases ensuring the values specified in the
datasheet of the R&S TS-PFG function generator.

If results are outside the tolerance range, adjustment of the R&S TS-PFG module can
be performed in the outgoing test.

6.3.2 Outgoing test

The master test sequence includes the calibration sequence and thus all test cases
ensuring the values specified in the datasheet of the R&S TS-PFG function generator.
After completion, an outgoing report is generated.

A sequence for adjusting the device under test is also available. During adjustment, all
results from the calibration sequence are set to invalid. Therefore, calibration must be
repeated to document the success of the adjustment.
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6.4

6.4.1

6.4.2

6.5

R&S TS-PMB

R&S TS-PICT

Before calibrating the R&S TS-PICT module, allow a warming up time of at least 15
minutes.

In conjunction with the R&S TS-PSAM measurement module and the R&S EGTSL
software, the module is used to realize in-circuit measurements.

In order for the ICT R&S TS-PICT expansion module to be calibrated, a functional R&S
TS-PSAM module must therefore be installed in the system. If several R&S TS-PSAM
cards are available, the module set in the system configuration is used for the self test.

Calibrating the corresponding R&S TS-PSAM module first is therefore recommended.

Incoming test

The master test sequence includes all test cases ensuring the values specified in the
datasheet of the R&S TS-PICT ICT expansion module.

If results are outside the tolerance range, adjustment of the module can be performed
in the outgoing test.

Outgoing test

The master test sequence includes the calibration sequence and thus all test cases
ensuring the values specified in the datasheet of the R&S TS-PICT ICT expansion
module. After completion, an outgoing report is generated.

A sequence for adjusting the device under test is also available. If one of the "Adjust-
ment CMU" or "Adjustment AOS" tests is performed, the existing correction values in
the module EEPROM are overwritten with neutral data before the measurements are
started. New correction values are available again when the two adjustment tests have
been performed successfully. The "Write Correction Data" test transfers the new cor-
rection values to the device under test.

Performing the entire "Adjustment" sequence is therefore recommended if adjustment
of the device under test is required.

During adjustment, all results from the calibration sequence are set to invalid. There-
fore, calibration must be repeated to document the success of the adjustment.

R&S TS-PMB

A function test is performed for the R&S TS-PMB matrix module.
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R&S TS-PSU, R&S TS-PSU12

6.6 R&S TS-PSM1

A function test is performed for the R&S TS-PSM1 power switching module.

6.7 R&S TS-PSU, R&S TS-PSU12

Before calibrating the R&S TS-PSU and R&S TS-PSU12 modules, allow a warming up
time of at least 15 minutes.

6.7.1 Incoming test

The master test sequence includes the calibration sequence and thus all test cases
ensuring the values specified in the datasheet of the R&S TS-PSU power supply/load
module and the R&S TS-PSU12 12V power supply/load module.

It is recommended that the entire test sequence is always started, as some tests
depend on the completion of previous tests.

If results are outside the tolerance range, adjustment of the modules can be attempted
in the outgoing test. The measurement results from the incoming test are used to cal-
culate the new correction values.

6.7.2 Outgoing test

Like the incoming test, the master test sequence includes the calibration sequence.

The "Adjustment Sequence” for adjusting the module is also available. The entire
calibration sequence must have been completed to perform adjustment (this can also
be done in the incoming test). After adjustment, all results from the calibration
sequence are set to invalid. The incoming test report is not changed. Therefore, cali-
bration must be repeated to document the success of the adjustment in the outgoing
test report.

The "Write Neutral Correction Data" test step is available in the "Additional Tests"
sequence in the outgoing test. This test resets all correction values in the module
EEPROM. As a result, the module then needs to be completely readjusted. To do this,
the following steps are required in the specified order:

1. Performing the "Calibration Sequence™ test sequence
2. Performing the "Adjustment Sequence" test sequence

3. Performing the "Calibration" test sequence again to document the success of the
adjustment.
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6.8

6.8.1

6.8.2

R&S TS-PAM

R&S TS-PAM

Before calibrating the R&S TS-PAM module, allow a warming up time of at least 30
minutes.

The "DC Accuracy" sub-sequence in turn consists of two sequences. These sequen-
ces for path A and path B in the R&S TS-PAM analyzer module contain two test cases,
which must always be performed in the specified order.

Incoming test

The master test sequence includes the calibration sequence and thus all test cases
ensuring the values specified in the datasheet of the R&S TS-PAM analyzer module.

It is recommended that the entire test sequence is always started, as some tests
depend on the completion of previous tests.

If results are outside the tolerance range, adjustment of the module can be performed
in the outgoing test. The measurement results from the incoming test are used to cal-
culate the new correction values.

Outgoing test

Like the incoming test, the master test sequence includes the calibration sequence.

The "Adjustment Sequence” for adjusting the R&S TS-PAM analyzer module is also
available. The entire calibration sequence must have been completed to perform
adjustment (this can also be done in the incoming test). During adjustment, the mea-
suring channels are first reset. The DAC's must then be measured again and subse-
quently adjusted. When measuring the DAC's in the "DAC Calibration" test, errors
can occur. The success of the DAC adjustment is verified in the calibration sequence in
the "DC Accuracy" test.

After adjustment, all results from the calibration sequence are set to invalid. The
incoming test report is not changed. Therefore, calibration must be repeated to docu-
ment the success of the adjustment in the outgoing test report.

The "Write Neutral Correction Data" test step is available in the "Additional Tests"
sequence in the outgoing test. This test resets all correction values in the module
EEPROM. As a result, it then needs to be completely readjusted. To do this, the follow-
ing steps are required in the specified order:

1. Performing the "Calibration Sequence™ test sequence

2. Performing the "Adjustment Sequence" test sequence
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R&S TS-PIO2

3. Performing the "Calibration" test sequence again to document the success of the
adjustment.

® With neutral correction values in the EEPROM, some test cases are excluded from the
self test.

6.9 R&S TS-PSM2

A function test is performed for the R&S TS-PSM2 multiplex/switching module 2.

6.10 R&S TS-P1O2

@ Before calibrating the R&S TS-PIO2 module, allow a warming up time of at least one
hour.

For adjustment of the R&S TS-P102 analog/digital 10 module 2, the “High Stability
Option 002" is necessary for the external multimeter 3458A. If the option is not availa-
ble, calibration can still be performed. However, the measuring inaccuracy will be
increased accordingly. This is indicated once by a dialog box.

1Jx HP3458A Option D02 / 1d.:00000 / TM Yersion ¥03.14.04 / TP ¥ersion ¥04.04 X

Hote A

HP34584 option 002 is not installed.
Heasurenent uncertainty raises.

= ;'ﬂ 0K ‘

Figure 6-1: Warning Option 002 not installed

6.10.1 Incoming test

The master test sequence includes the calibration sequence and thus all test cases
ensuring the values specified in the datasheet of the R&S TS-PIO2 analog/digital 10
module 2.

If results are outside the tolerance range, adjustment of the module can be performed
in the outgoing test.
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6.10.2

6.11

6.12

6.13

6.14

R&S TS-PKISC

Outgoing test

Like the incoming test, the master test sequence includes the calibration sequence.

The "Adjustment Sequence"” is also available for adjustment of the R&S TS-PIO2
analog/digital IO module 2. After adjustment, all results from the calibration sequence
are set to invalid. Therefore, calibration must be repeated to document the success of
the adjustment in the outgoing test report.

R&S TS-PRIO

A function test is performed for the R&S TS-PRIO module. However, the relays can
only be tested using a self test connector.

As this module does not have an EEPROM, the serial number and the change index
must be entered manually. The serial number is logged in the test report. The software
does not currently evaluate the change index for this module.

Therefore, this module does not appear in the selection dialog box for the available
device under tests if you are attempting to import the device under test data using the
"Read Data" button.

If the system contains several R&S TS-PRIO modules the position in the frame can be
selected when transferring the device under test data.

R&S TS-PDFT

A function test is performed for the R&S TS-PDFT digital function test module.

R&S TS-PHDT

A function test is performed for the R&S TS-PHDT high speed digital test module.

R&S TS-PKISC

Selecting this device under test type allows the TS-PCALA, TS-PCALB and TS-PCALC
test adapters to be tested. A test case is also available for the cable between DMM
and the test adapter. The sequence for the incoming and outgoing tests has the same
structure for these device under tests. Adjustment is not necessary.
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R&S TS-PSM3

6.15 R&S TS-PSM3

There are two methods to calibrate the R&S TS-PSM3, a standard calibration and a
custom calibration.

6.15.1 Standard calibration

To determine the correction values for this module the following measuring instruments
are needed:

® Power supply with at least 30 A output current, GPIB interface, SCPI instruction set
(e.g. Agilent 5765A)

® (Calibration resistor 10 mOhm, 0.03 %, 2 A (e.g. burster 1240-0,01)

® High load calibration resistor 1 mOhm , 0.02 %, 30 A (e.g. burster 1282-0,001)

A suitable cable set is available under order number 5046.4869.00.

@ When calibrating a R&S TS-PSM3 module no signals must be connected to the rear
plugs.

1. Start the test program and follow the instructions.

2. Check that the power supply is inactive.
Normally, the software deactivates the power supply automatically. In rare cases,
however, automatic deactivation does not work and you have to deactivate the
power supply manually.

3. CAUTION! Risk of skin burns. During the measurement, currents up to 30 A occur.
If the contacts are in a poors state, such current can generate heat that can cause
skin burns. Change the cables only after you have checked that the power supply
is inactive.

Connect the devices in the setup as shown in Figure 6-2.

4. Resume the test program.
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DMM DMM_HI TS-PMB TS-PCALZ

DMM_LO

V_SH_HI V_SH_LO

V_IN_HI
DC Supply | DC_HI SHUNT_HI - TS-PSM3 TS-PRIO3

oo Nee | (7

Figure 6-2: Test setup for R&S TS-PSM3
The lines V_IN_HI and V_IN_LO must be contacted directly at the plug contacts of the
R&S TS-PSM3.

Since all channels are tested on the module, the manual effort required to contact the
external power supply with the test leads is very high.

At R&S TS-PSM3 modules of Variant 02 calibration may be very complicated, since
the connection of the power supply by default can not be done via plug contacts. This
must be done under certain circumstances with adapter cables.

To check the signal paths via a R&S TS-PRIO3 module following jumpers are neces-
sary on this module:

X12 (2A)
CH1 - CH2
CH3 - CH4
CHS5 - CH6
CH7 - CH8
X14 (30A)
CH9 - CH10
CH11 - CH12
CH13 - CH14
CH15 - CH16

6.15.1.1 Incoming test

The master test sequence includes the calibration sequence and thus all test cases
ensuring the values specified in the datasheet of the R&S TS-PSM3.
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6.15.1.2

6.15.2

6.16

6.16.1

R&S TS-PSM4

If results are outside the tolerance range, adjustment of the module can be performed
in the outgoing test.

Outgoing test

The master test sequence includes the calibration sequence as the incoming test.
Additionally the sequence "Adjustment Sequence" to adjust the R&S TS-PSM3 mod-
ule is available. Here correction values are calculated and stored on the module. The
correction values are used by a device driver function, which converts the voltages
measured at the shunt resistors in current values. After the alignment all the results of
the calibration sequence are set to invalid. The calibration has to be repeated in order
to document the success of the adjustment in the end test report. The new correction
values are calculated with the previously measured voltages and the results are stored
in the report.

Custom calibration

A custom partial calibration is possible for system configurations with fix wiring.

For more information, see Chapter B, "Custom calibration", on page 54.

R&S TS-PSM4

There are two methods to calibrate the R&S TS-PSM4, a standard calibration and a
custom calibration.

Standard calibration
To determine the correction values for this module the following measuring instruments
are needed:

® Power supply with at least 16 A output current, GPIB interface, SCPI instruction set
(e.g. Agilent 5765A)

® (Calibration resistor 10 mOhm, 0.03 %, 2 A (e.g. burster 1240-0,01)
® High load calibration resistor 1 mOhm, 0.02 %, 16 A (e.g. burster 1282-0,001)

A suitable cable set is available under order number 5046.4869.00.

When calibrating a R&S TS-PSM3 module no signals must be connected to the rear
plugs.

1. Start the test program and follow the instructions.

2. Check that the power supply is inactive.
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R&S TS-PSM4

Normally, the software deactivates the power supply automatically. In rare cases,
however, automatic deactivation does not work and you have to deactivate the
power supply manually.

3. CAUTION! Risk of skin burns. During the measurement, currents up to 16 A occur.
If the contacts are in a poors state, such current can generate heat that can cause
skin burns. Change the cables only after you have checked that the power supply
is inactive.

Connect the devices in the setup as shown in Figure 6-3.

4. Resume the test program.

DMM DMM_HI o1 TS-PMB TS-PCAL2
DMM_LO
P3
P5
P7
P9
P11
V_SH_HI V_SH_LO
V_IN_HI
DC Supply | DC_HI \\ SHUNT_HI L TS-PSM4 TS-PRIO2
I 1+ "
_VIN_LO /
DC_LO N

Figure 6-3: Test setup for R&S TS-PSM4
The lines V_IN_HI and V_IN_LO must be contacted directly at the plug contacts of the
R&S TS-PSM4.

Since all channels are tested on the module, the manual effort required to contact the
external power supply with the test leads is very high.

At R&S TS- PSM4 modules of variant 02 calibration may be very complicated, since
the connection of the power supply by default can not be done via plug contacts. This
must be done under certain circumstances with adapter cables.

To check the signal paths via a R&S TS-PRIO2 module following jumpers are neces-
sary on this module:

X1, X2 (2A)
CH1 - CH2
CH3 - CH4
CH5 - CH6
CH7 - CH8
X3, X4, X5 (16A)
CH9 - CH10
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R&S TS-PSM5

CH11 - CH12
CH13 - CH14
CH15 - CH16
CH17 - CH18
CH19 - CH20

6.16.1.1 Incoming test
The master test sequence includes the calibration sequence and thus all test cases
ensuring the values specified in the datasheet of the R&S TS-PSM4.

If results are outside the tolerance range, adjustment of the module can be performed
in the outgoing test.

6.16.1.2 Outgoing test

The master test sequence includes the calibration sequence as the incoming test.
Additionally the sequence "Adjustment Sequence" to adjust the R&S TS-PSM3 mod-
ule is available. Here correction values are calculated and stored on the module. The
correction values are used by a device driver function, which converts the voltages
measured at the shunt resistors in current values. After the alignment all the results of
the calibration sequence are set to invalid. The calibration has to be repeated in order
to document the success of the adjustment in the end test report. The new correction
values are calculated with the previously measured voltages and the results are stored
in the report.

6.16.2 Custom calibration

A custom partial calibration is possible for system configurations with fix wiring.

For more information, see Chapter B, "Custom calibration", on page 54.

6.17 R&S TS-PSM5

There are two methods to calibrate the R&S TS-PSM5, a standard calibration and a
custom calibration.

6.17.1 Standard calibration

To determine the correction values for this module the following measuring instruments
are needed:

® Power supply with at least 50 A output current, GPIB interface, SCPI instruction set
(e.g. Agilent 5765A)
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R&S TS-PSM5

® (Calibration resistor 10 mOhm, 0.03 %, 2 A (e.g. burster 1240-0,01)
® High load calibration resistor 1 mOhm , 0.02 %, 50 A (z.B. burster 1282-0,001)

A suitable cable set is available under order number 5046.4869.00.

CD When calibrating a R&S TS-PSM3 module no signals must be connected to the rear
plugs.

1. Start the test program and follow the instructions.

2. Check that the power supply is inactive.
Normally, the software deactivates the power supply automatically. In rare cases,
however, automatic deactivation does not work and you have to deactivate the
power supply manually.

3. CAUTION! Risk of skin burns. During the measurement, currents up to 50 A occur.
If the contacts are in a poors state, such current can generate heat that can cause
skin burns. Change the cables only after you have checked that the power supply
is inactive.

Connect the devices in the setup as shown in Figure 6-4.

4. Resume the test program.

DMM DMM_HI P1 TS-PMB TS-PCAL2

DMM_LO
P3

P5

P7

P9
P11
V_SH_HI V_SH_LO
V_IN_HI
DC Supply | DC_HI I—l SHUNT_HI - TS-PSM5 TS-PRIOS
| S| i =
V_IN_LO Vi
DC_LO

Figure 6-4: Test setup for R&S TS-PSM5
The lines V_IN_HI and V_IN_LO must be contacted directly at the plug contacts of the
R&S TS-PSM5.

Since all channels are tested on the module, the manual effort required to contact the
external power supply with the test leads is very high.

At R&S TS- PSM5B modules of variant 02 calibration may be very complicated, since
the connection of the power supply by default can not be done via plug contacts. This
must be done under certain circumstances with adapter cables.

To check the signal paths via a R&S TS-PRIO5 module following jumpers are neces-
sary on this module:

2 A Terminals
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6.17.1.2

6.17.2

6.18

6.19

Calibrating R&S TS-xxx modules
R&S TS-PIO5

CH1-CH2
CH3 - CH4
50 A Terminals
CH5 - CH6
CH7 - CH8

Incoming test
The master test sequence includes the calibration sequence and thus all test cases
ensuring the values specified in the datasheet of the R&S TS-PSM5.

If results are outside the tolerance range, adjustment of the module can be performed
in the outgoing test.

Outgoing test

The master test sequence includes the calibration sequence as the incoming test.
Additionally the sequence "Adjustment Sequence" to adjust the R&S TS-PSM5 mod-
ule is available. Here correction values are calculated and stored on the module. The
correction values are used by a device driver function, which converts the voltages
measured in current values. After the alignment all the results of the calibration
sequence are set to invalid. The calibration has to be repeated in order to document
the success of the adjustment in the end test report. The new correction values are cal-
culated with the previously measured voltages and the results are stored in the report.

Custom calibration

A custom partial calibration is possible for system configurations with fix wiring.

For more information, see Chapter B, "Custom calibration", on page 54.

R&S TS-PIO4

A function test is performed for the R&S TS-PIO4 digital function test module.

R&S TS-PIO5

A function test is performed for the R&S TS-PI1O5 digital functiion test module.
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[ Specifications

The technical data of the TSVP In-System Calibration R&S TS-ISC are shown in the
corresponding data sheets. In the event of any discrepancies between date in this user
manual and technical data in the data sheet, the data sheet takes precedence.
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R&S TS-PCAL2

Annex
A Calibration / adjustment procedures

A.1 General

Generally, first a calibration of the device under test is performed within the scope of
an incoming test. For some modules, the measurement results of this test are used for
an optional adjustment. If measured values are beyond the tolerance range, the
device under test can be adjusted in the outgoing test. Following an adjustment, the
calibration must be repeated as part of the outgoing test to document the success.

For TSVP modules, for which adjustment is not intended, the self-test is primarily per-
formed of the calibration sequence. The execution times are documented in this case.

Several user interactions are generally required after the sequences have been star-
ted. In the "LED Test", for example, the function of the LEDs on the front of the mod-
ules must be confirmed. For this reason, it is best to check the LEDs when the system
is switched on.

Before starting the test sequences, take into consideration the heating period of the
modules and the external multimeter.

A.2 R&S TS-PCAL2

A.2.1 Calibration

Time min:s Note

00:00 Start of the sequence

00:05 Adaption: R&S TS-PCALA on R&S TS-PMB
15:15 End of the sequence

A.2.2 Adjustment

Time min:s Note

00:00 Start of the sequence Adaption: R&S TS-PCALA on
R&S TS-PMB

08:00 End of the sequence
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R&S TS-PSAM
A.3 R&S TS-PSAM
A.3.1 Calibration

Time min:s Note

00:00 Start of the sequence

00:25 Adaption: Plug SFT board (if available)

00:30 Adaption: Remove SFT board, R&S TS-PCALA on
DUT

01:00 Adaption: Change HI / LO polarity on the DMM

01:30 Adaption: Change HI / LO polarity on the DMM

04:00 Adaption: R&S TS-PCALA on R&S TS-PMB

06:30 Adaption: Disconnect R&S TS-PCALA from R&S
TS-PMB, R&S TS-PCALC on DUT

10:30 Adaption: R&S TS-PCALA on DUT

12:30 End of the sequence

A.3.2 Adjustment

For this module, in the adjustment process, the topical correction values and the
results from the measurements during calibration are used to calculate new correction
values and transfer them to the flash memory of the module. For this reason, the cali-
bration sequence must be performed before starting the adjustment.

The trimmer capacitors adjustment for modules from change index 06.00 is only
required in exceptional cases.

Time min:s Note
00:00 Start of the sequence
00:05 End of the sequence
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R&S TS-PICT
A.4.1 Calibration
Time min:s Note
00:00 Start of the sequence
00:15 Adaption: Plug SFT board (if available)
00:20 Adaption: Remove SFT board, R&S TS-PCALA on
DUT
06:00 Adaption: Change R&S TS-PCALA from DUT to
R&S TS-PMB
06:15 End of the sequence
A.4.2 Adjustment
Time min:s Note
00:00 Start of the sequence Adaption: R&S TS-PCALA on
R&S TS-DUT
09:00 End of the sequence
A.5.1 Calibration
Time min:s Note
00:00 Start of the sequence
00:10 Adaption: R&S TS-PCALA on R&S TS-PMB
02:30 End of the sequence
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R&S TS-PAM
A.5.2 Adjustment
Time min:s Note
00:00 Start of the sequence Adaption: R&S TS-PCALA on
R&S TS-PMB
01:30 End of the sequence
A.6 R&S TS-PSU, R&S TS-PSU12
A.6.1 Calibration
Time min:s Note
00:00 Start of the sequence
00:25 Adaption: Plug SFT board (if available)
00:35 Adaption: Remove SFT board, R&S TS-PCALA on
DUT
04:00 End of the sequence
A.6.2 Adjustment
Time min:s Note
00:00 Start of the sequence
00:05 Adaption: R&S TS-PCALA on DUT
01:00 End of the sequence
A.7.1 Calibration
Time min:s Note
00:00 Start of the sequence
00:25 Adaption: Plug SFT board (if available)
00:30 Adaption: Remove SFT board
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R&S TS-P102
Time min:s Note
00:45 Adaption: R&S TS-PCALC on DUT
25:00 End of the sequence

A.7.2 Adjustment

In the adjustment process, the topical correction values and the results from the mea-
surements during calibration are used to calculate new correction values and transfer
them to the flash memory of the module. Subsequently, the DAC's will be calibrated
and the determined correction values transferred to the module. For this reason, the
calibration sequence must be performed before starting the adjustment.

Time min:s Note
00:00 Start of the sequence
00:15 End of the sequence

A.8 R&S TS-PIO2

A.8.1 Calibration

Time min:s Note

00:00 Start of the sequence

01:50 Adaption: Plug SFT board (if available)

01:55 Adaption: Remove SFT board

02:00 Independent automatic correction (if required)
03:10 Adaption: R&S TS-PCALB on DUT

17:00 End of the sequence

A.8.2 Adjustment

Prior to the measurement, the calibration software checks the temperature stability.
Subsequently, the adjustment will be performed. The times stated are based on a prop-
erly heated module.
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R&S TS-PSM1
Time min:s Note
00:00 Start of the sequence
00:05 Adaption: R&S TS-PCALC on DUT
03:45 End of the sequence
A.9.1 Calibration (Self-Test)
Time min:s Note
00:00 Start of the sequence
00:30 Adaption: Plug SFT board (if available)
00:35 Adaption: Remove SFT board
00:45 End of the sequence
A.10.1 Calibration (Self-Test)
Time min:s Note
00:00 Start of the sequence
00:30 Adaption: Plug SFT board (if available)
00:35 Adaption: Remove SFT board
00:45 End of the sequence
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A.11.1 Calibration (Self-Test)

Time min:s Note

00:00 Start of the sequence

00:30 Adaption: Plug SFT board (if available)

00:45 Adaption: Remove SFT board

00:55 End of the sequence
A.12.1 Calibration (Self-Test)

Time min:s Note

00:00 Start of the sequence

00:10 Adaption: Plug SFT board (if available)

00:15 Adaption: Remove SFT board

00:30 End of the sequence
A.13.1 Calibration (Self-Test)

Time min:s Note

00:00 Start of the sequence

00:05 Adaption: Plug SFT board 1 (if available)

00:10 Adaption: Remove SFT board 1, plug SFT board 2

(if available)
00:20 End of the sequence
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R&S TS-PSM3
A.14.1 Calibration (Self-Test)
Time min:s Note
00:00 Start of the sequence
00:25 Adaption: Plug SFT board (if available)
00:30 Adaption: Remove SFT board
00:40 End of the sequence
A.15.1 Calibration
Time min:s Note
00:00 Start of the sequence
00:05 Adaption: Short-circuiting of the banana plugs of the
measurement cable Plug cable on R&S TS-PMB
00:45 Adaption: Plug R&S TS-PCALA on R&S TS-PMB,
short-circuited cable on R&S TS-PCALA
01:00 Adaption: Remove short-circuits, connect cable to
DMM
01:30 Adaption: Remove R&S TS-PCALA, plug R&S TS-

PCALB on R&S TS-PMB, connect to DMM

02:15 Adaption: Remove R&S TS-PCALB, plug R&S TS-
PCALC on R&S TS-PMB, connect to DMM

03:15 End of the sequence

A.16 R&S TS-PSM3

A.16.1 Calibration

The time for calibration is approx. 30 minutes.
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R&S TS-PIO4

A.16.2 Adjustment

The time for adjustment is approx. 5 seconds.

A.17 R&S TS-PSM4

A.17.1 Calibration

The time for calibration is approx. 30 minutes.

A.17.2 Adjustment

The time for adjustment is approx. 5 seconds.

A.18 R&S TS-PSM5

A.18.1 Calibration

The time for calibration is approx. 15 minutes.

A.18.2 Adjustment

The time for adjustment is approx. 5 seconds.

A.19 R&S TS-PIO4

A.19.1 Calibration (Self-Test)

Time Note

min:sec

00:00 Start of sequence

02:30 Adaption: Plug SFT - board 1 (if available)
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R&S TS-PIO5
Time Note
min:sec
03:00 Adaption: Remove SFT - board 1, plug SFT board 2 (if available)
03:30 End of Sequence

A.20 R&S TS-PIOS

A.20.1 Calibration (Self-Test)

Time Note

min:sec

00:00 Start of sequence

00:05 Adaption: Plug SMB - Cable CLK <-> TRIG (if available)
00:10 Adaption: Plug LVDS - Cable DIGA <-> DIGB (if available)
00:20 Adaption: Remove LVDS - Cable DIGA <-> DIGB

00:25 Adaption: Remove SMB - Cable CLK <-> TRIG

00:30 End of Sequence
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B Custom calibration

B.1

A custom (partial) calibration of the R&S TS-PSM3 / -PSM4 and -PSM5 modules is
possible for system configuration with a fix wiring. You can calibrate those modules
manually or with the R&S GTSL software.

Required equipment

Custom calibration requires the following equipment:
® Measurement cable
® Power supply

® Digital multimeter (for example R&S TS-PSAM or an external multimeter, depend-
ing on your requirements)

® (Calibration resistor 10 mOhm (e.g. Burster 1240-0,01)
® High load calibration resistor 1 mOhm (e.g. Burster 1282-0,001)

A suitable cable set is available under order number 5046.4869.00.

Manual calibration

You can manually calibrate the module using one of the following methods.

® Manual calibration in which you read out each result of the voltage measurement
manually using the "Current Calculator" of the R&S TSVP instrument soft panel.

® Automated calibration using the functions available in the GTSL library.

Calibration of the module consists of a series of measurements that determine the cur-
rent. The current in turn is determined by a voltage measurement that uses the shunt
resistor or current-voltage converter built into the module. The measurement takes into
account the correction values stored on the module. Generating new correction values
is not necessary.

Calibrating high power channels

To check the voltage drop at the relay contacts of high power channels (16 A, 30 A or

50 A), you have to clear the forming film from the contacts before calibrating the mod-

ule. Clearing the contacts requires switching of the high power channels multiple times
under load.

1. Set the voltage of the power supply to 12 V.

2. Limit the current:

e 5 Afor R&S TS-PSMA4.
e 10 Afor R&S TS-PSM3 and -PSMS.

3. Turn on the power supply.
The current overshoot of the power supply during its settling time is irrelevant,
because the contacts of the modules can handle high currents.
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Calibrating low power channels

1. NOTICE! Risk of module damage. Typical power supplies have a settling time of a
few milliseconds. During the settling time a current overshoot occurs, which can
damage the contacts of the module. To avoid damage to the module, do not apply
a load to the relays of the 2 A channels.

Close the relay contact.
2. Limit the current to 2 A.
3. Turn on the power supply.

4. Open the relay contacts when the current output of the power supply has settled.

Characteristics of shunt resistors

Because shunt resistors are linear components, calibration is performed at a single
current value only.

o 2 Afor 22 mOhm resistors.

® 16 A for 5 mOhm resistors.

Shunt resistor voltage measurements occur on channels "a1" and "b1" of the analog
bus.

Characteristics of the current-voltage converter
Applicable to R&S TS-PSM3 and -PSMS5 only.

For a full calibration, measuring the linearity of the current-voltage converter requires
measurements for both current flow directions, positive and negative. The measure-
ments occur at different currents.

® R&STS-PSM3:+30A, +15Aund+5A
® R&STS-PSM5:+50A, +25Aund+5A

Some setups use current that flows only in one direction. For these setup, you only
have to calibrate the module in one direction (partial calibration).

In addition, if the setup uses current that does not vary or varies only a little, it is suffi-
cient to calibrate at that value only, and not the other two.

Measurement of the output voltage of the current-voltage converter occurs on channels
"b1" and "d1" or "d2 (GND)" with an ungrounded voltmeter (for example R&S TS-
PSAM or an external digital multimeter).

Typical setups for partial calibration

® Calibrate negative current only
The following calibration setup calibrates the channel which is connected to the
"DC_HI" signal of the power supply. In this setup, the current-voltage converter can
only measure negative current.
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oMM DMM_HI

p1 TS-PMB
DMM_LO

P3

P5

P7

P9

P11

V_REF_HI V_REF_LO
TS-PSM3 TS-PRIO3 DC Supply
DC_HI
REF_HI \j———  REF_LO be_Lo
| I

Figure B-1: Setup to calibrate negative current

® Calibrate positive current only
The following calibration setup calibrates the channel which is connected to the
"DC_LO" signal of the power supply. In this setup, the current-voltage converter
can only measure positive current.

DMM DMM_HI - TS-PMB
DMM_LO

P3

P5

P7

P9

P11

V_REF_HI V_REF_LO
TS-PSM3 TS-PRIO3 DC Supply
DC_HI
REF_HI "\ ———1 REF_LO
L | { "

DC_LO

Figure B-2: Setup to calibrate positive current

® (Calibrate channels with no direct connection to the power supply
The following calibration setup calibrates channels with no direct connection to the
power supply. Such channels can be on a second switch module. The "DC_HI" and
"DC_LQO" signals are routed through thefirst module.

User Manual 1505.2802.12 — 13 56



R&S®TS-ISC Custom calibration

Manual calibration

DMM DMM_HI P1 TS-PMB

DMM_LO

V_REF_HI V_REF_LO

TS-PSM3 TS-PRIO3 DC Supply

DC_HI

DC_LO

REF_HI ——— REF_LO
| I D ]

Figure B-3: Setup to calibrate channels with no direct power supply connection

Measurement uncertainties

Measurement uncertainties depend on the accuracy of the voltage measurement and
the impressed current. The accuracy of the voltage measurement in turn depends on
the accuracy of the voltmeter of the shunt resistor or current-voltage converter.

The impressed current is measured during factory calibration based on a voltage mea-
surement with an external calibration resistor ("V_REF_HI", "V_REF_LO"). Therefore,
the impressed current of the power supply is not relevant.

You can use different equipment for the voltage measurement, depending on the accu-

racy you need, for example:

® The R&S TS-PSAM module.

® An external multimeter controlled by the R&S TS-PMB module connected to the
analog bus.

Make sure that the test setup is accurate, because especially the shunt resistor mea-
surements occur on low voltages. We recommend to average the results over multiple
measurements to get an accurate result.

Result evaluation

You can read out the results with different methods.
® Use the "Current Calculator" available in the soft panel of the R&S TSVP.
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File Configure Utility Help

Analog Bus
| Bus Coupling ABal a2 b1 el 2 dl  dz2
won || | N
S [s c 3 |
Al Off -
il ) oo [
CHI_NO ———— . —1—— CHi_coMm
CH1_COM | ‘
CH2_NO [ O— Channel CH1 - pM
CHZ_COM
Measured Voltage 0.000000 v
CH3 —
CH4 —
oHs i Calculate |
CHE —
Calculated Current 0.000000 A
CH7 —
CHB - |- cHs
LABal a2 b1 cl «c2
Local Analog Bus

Figure B-4: Overview of the current calculator

® Read out the results with the driver function
<prefix>* GetCalculatedCurrent.
*<prefix> = rspsm3, rspsmé or rspsm5, depending on the module.

Both methods determine the current flow based on the correction values stored on the
module.

See the moldule datasheet for the exact tolerances of the shunt resistors and current-
voltage converter.

B.2 Software-controlled custom calibration

In addition to manual calibration, you can perform a custom calibration using the tools
available with the R&S GTSL software.

Required equipment:

® Measurement cable

® Power supply

® Digital multimeter HP3458a (mandatory)

® (Calibration resistor 10 mOhm (e.g. Burster 1240-0,01)
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® High load calibration resistor 1 mOhm (e.g. Burster 1282-0,001)

You can remote control the power supply unit if the remote interface of the device uses
the SCPI standard.

Preparing the calibration

Software-controlled calibration requires a file 010075 PsmxConfiguration.ini
with a certain content. The file is in the following directory:

C:\Program Files (x86)\Rohde-Schwarz\RSDMB\TestPrograms\
1142.9503xxx

Change the contents of the 010075 PsmxConfiguration.ini file according to the
rules described below.

Define as many R&S TS-PSM3, -PSM4 or -PSM5 modules to be calibrated in one or
more R&S TSVP base units.
Performing calibration

When you custom calibrate one of the modules R&S TS-PSM3 / -PSM4 or -PSM5,
make sure to select "CustomizePSMx_Calibration" in the "Configuration Database Edi-

tor".
i3 Configuration Database Editor O X
Settings Help
\l“l”l“ DUT 1 mmm@ Mode Standard hd
DUT Data

Designation Switch Unit 504 W
Type T5-PSME v Options ]Add'rtional Parameters ]

Equipment Mo,

Material No. 1519.2768.02 =
: e
Serial No. jl 100174 I

Ml [TAZ) 09.22

=-[" DUT Options -
™ SFT_BOARD
Listami

[~ Pseudo Options

Test Parameters
Add. Test Mark |2 [Calibration outgoir

User Definition h

Data Source
" Archived Measurement File
" Measurement File

4 o
| Apply ' | Undo 1 | Gt ‘
[out1 [Pott1 | 1519.2768.02_100174_102.MF [FaRam | [ 23C+5°C

Figure B-5: Configuration in the software for calibration of R&S TS-PSM3 /-PSM4 or -PSM5
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B.2.1 Structure of the .ini file

The initialization file (.ini) has a certain structure that you have to keep in order for it
work.

Overview of the file sections

The .ini file contains several section as shown below.

//Configuration of the external power supply

device->Supply 0

//Configuration of the modules

//A1l module configurations must exist, even if you do no use them
//<i> depends on the number of installed modules of the same type
PSM3_<i>->Configuration

PSM4 <i>->Configuration

PSM5_ <i>->Configuration

//Definition of the tests for each module

//A1ll module configurations must exist, even if you do no use them
//<1i> depends on the number of installed modules of the same type
PSM3 <i>->Tests

PSM4_<i>->Tests

PSM5 <i>->Tests

//Configuration for each test

//All paths must exist, even if they are not tested

//For PSM3 <n>=16

//For PSM4 <n>=20

//For PSM5 <n>=8§

//<i> depends on the number of installed modules of the same type
PSM3 <i>->Path<n>

PSM4 <i>->Path<n>

PSM5 <i>->Path<n>

Each section contains several elements as shown below. For a detailed description of
all elements, see Chapter B.2.2, "Elements of the .ini file", on page 63.

Overview of the elements in the "supply" section

[device->Supply 0]

Description = "TDK GEN+80-65 PowerSupply #1"
ResourceDesc = GPIBO::5::INSTR

MaxCurrent = 60.0

CMD_ RESET = *RST

CMD_CONF_CURR = SOURCE : CURRENT

CMD CONF VOLTAGE
CMD_CONF OUTP_ON
CMD CONF OUTP_OFF
SETTLING DELAY = 0.1

SOURCE : VOLTAGE

OUTPUT:STATE ON

OUTPUT:STATE OFF
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Overview of the elements in the "configuration™ section

The following overview shows the configuration for an R&S TS-PSM3 module. The ele-
ments for the R&S TS-PSM4 and -PSM5 are the same.

[PSM3_1->Configuration]

RearPath = RIO-Module ;Options: TS-PKO04,Skip

Supply = Supply O

Test = PSM3_1->Tests

SetupTxt = 1. Connect Power Supply Output 'DC Hi' to cable "DC SH HI".\n2.

Connect Power Supply Output 'DC Lo' to cable 'V _IN LO'.\n3.

Connect cable 'DC_SH HI' to the shunt resistor according upcomming instruction.

Overview of the elements in the "tests" section

The following overview shows the configuration for an R&S TS-PSM3 module. The
only difference for the R&S TS-PSM4 and -PSM5 are the number of paths (20 and 8
respectively).

[PSM3_1->Tests]

Testl = PSM3_1->Pathl
Test2 = PSM3_1->Path2
Test3 = PSM3_1->Path3
Test4 = PSM3_1->Path4
Test5 = PSM3_1->Pathb
Test6 = PSM3 1->Path6
Test7 = PSM3_1->Path7
Test8 = PSM3_1->Path8
Test9 = PSM3 1->Path9
Testl0 = PSM3_1->Pathl0
Testll = PSM3_1->Pathll
Testl2 = PSM3 1->Pathl2
Testl3 = PSM3_1->Pathl3
Testld = PSM3_1->Pathl4
Testl5 = PSM3_ 1->Pathl5
Testl6 = PSM3_1->Pathl6

Overview of the elements in the "paths" section

The following overview shows the configuration for a path of the R&S TS-PSM3 mod-
ule. The elements for the R&S TS-PSM4 and -PSMS are the same.

[PSM3_1->Pathl]

Channel =1

Type = LC_PATH SHORT RIO

SetupTitle = PSM3 CH1 Low Current Path

SetupBmp = PATH.png

SetupTxtPath = Connect V_IN HI > PSM3 X10. B6 (CH1 NO) .\nConnect V_IN LO > PSM3 X10.
MeasVin =1

MeasVrel =1

ResFrontPathNom = 0.100

ResRearPathNom = 0.389

ResShortRelaylNom = 0.068
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VoltPathNom = 0.200
VoltPathDLp = 0.020
VoltPathDLn = -0.050
VoltRelNom = 0.020
VoltRelDLp = 0.010
VoltRelDLn =-0.015
VoltRearNom = 0.730
VoltRearDLp = 0.050
VoltRearDLn =-0.100
VoltShortlNom = 0.130
VoltShortlDLp = 0.020
VoltShortlDLn =-0.040
VoltReslNom = 0.044
VoltRes1lDLp = 0.002
VoltRes1DLn =-0.002
VoltRes2Nom = 0.020
VoltRes2DLp = 0.0005
VoltRes2DLn =-0.0005

Determining the module index <i>
1. Doubile click in the G5 panel to open the "Configuration Database Editor".

@ DUT Selection / 1d.:00000 / TM Version V04.44.01 / TP Version V06.00

Select DUT from list below

4 A
Input : i

TS-PSH3. SN 100174. Frame 2: Slot 4: CANO::0::2::4

2. Select the "Input" list selector to get a list of all modules where a calibration can be
performed.
A list of all modules appears. The first column shows the index number of the mod-
ule. In the image below, the R&S TS-PSM3 module has index = 14.
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Ind|
_U_[VTS-PSAH; SH 100174; Frame 1; Slot 3; PXI2::13::INSTR ]
1 TS-PICT; SN 100174; Frame 1; Slot 4; PXI2::14::INSTR
TS-PFG: SN 100174: Frame 1. Slot 5: PXI2::15::INSTR
TS-PAM: SN 100174;: Frame 1; Slot 6; PXIZ2::16::INSTR
TS-PDFT;: SN 100174; Frame 1; Slot 7; PXI2::17::IHNSTR
TS-PIO4: SN 100174;: Frame 1; Slot 8; PXI2::18::INSTR
TS-PIOS; SN 100174; Frame 1; Slot 9; PXI2::19::INSTR
TS-PHDT:; SH 100174: Frame 1; Slot 10; PXI2::20::INSTR
TS-PHB: SN 100174; Frame 1. Slot 11: CANO::0::1::11
TS-PCAL2; SN 300000; Frame 1; Slot 11; CANO::0::1::11
TS-PSHM1: SH 100174; Frame 1; Slot 12; CANO::0::1::12
TS-PSM2: SN 100174; Frame 1; Slot 13; CANO::0::1::13
TS-PSU; SH 100174; Frame 1; Slot 14; CANO::0::1::14
12 TS-PSU12; SH 100174; Frame 1; Slot 15; CAND::0::1::15
13 TS-PIO2: SH 100174; Frame Slot 16; CANO::0::1::16
14 TS-PSM3; SH 100174: Frame Slot 4; CANO::0::2::4
15 TS-PSM4: SH 100174;: Frame Slot 5; CANO::0::2::5
16 TS-PSHMS: SH 100174: Frame Slot 6; CANO::0::2::86

W o NV s WN

[EE——
= O

NN N =

B.2.2 Elements of the .ini file

B.2.2.1

The . ini file contains several sections, each of which contains different syntax ele-
ments.

Elements of the "device" section

The [device->Supply 0] section describes the properties of the external power
supply used to provide the high current for the calibration. The section occurs once in
the . ini file. The entries in this section are mandatory.

DT o] (o] o S 63
RESOUICEDESC......cccc et e e e e e e e et e e ettt e et aeseeeeeeaaaaaaaaeeeennens 63
DO =Y o | OO PPPPPURR 64
Power SUpPlY CONTIOL......ooi e e e 64
Description

Mandatory entry

Data type: string
Defines a description of the power supply, for example its name.
Example: Description = "TDK GEN+80-65 PowerSupply #1"

ResourceDesc
Mandatory entry

Data type: string
Defines the remote interface and its address.
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Example: ResourceDesc = GPIB0O::5::INSTR

MaxCurrent
Mandatory entry

Data type: double
Defines the maximum current that can be provided by the power supply.
Example: MaxCurrent = 60.0

Power supply control
Mandatory entry

Data type: SCPI commands
Defines a set of SCPI commands to control the power supply unit.
Example:

SCPI command to perform a reset :
CMD_RESET = *RST

SCPI command to set the current value:
CMD_CONF_CURR = SOURCE :CURRENT

SCPI command to set the source voltage:
CMD_CONF VOLTAGE = SOURCE:VOLTAGE
SCPI command to enable the output:

CMD _CONF_OUTP_ON = OUTPUT:STATE ON
SCPI command to disable the output:
CMD_CONF_OUTP_OFF = OUTPUT:STATE OFF
SCPI command to insure a settling time after using the output:

SETTLING DELAY = 0.1

B.2.2.2 Elements of the "configuration" sections

The [PSM<x> <i>->Configuration] section describes the properties of the corre-
sponding module. The section occurs once in the . ini file for each module model and
for each installed module. The entries in this section are mandatory.

Example structure for a system that contains:
® 2xR&S TS-PSM3
® 1xR&S TS-PSM4
® 1 xR&S TS-PSM3
PSM3_1->Configuration
PSM3_2->Configuration

PSM4_1->Configuration
PSM5 1->Configuration

= = 1 o 1 65
RS T0 o] o] SRS 65
S S PP OO PPPPPPTRPIOE 65
RS T= ] (0 o1 PR 65
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RearPath
Mandatory entry

Data type: string
Defines the rear path configuration during the calibration.

Example: RearPath = RIO-Module ;Options: TS-PK04,Skip

Supply
Mandatory entry

Data type: string
Defines the external power supply used during the calibration.
Example: Supply = Supply O

Note that a corresponding section in the . ini file must exist.

Test
Mandatory entry

Data type: string
Selects the test set for the module.
Example: Test = PSM3 1->Tests

Note that a corresponding section in the . ini file must exist.

SetupTxt
Mandatory entry

Data type: string
Defines test instructions for the calibration.

Example: SetupTxt = 1. Connect Power Supply Output 'DC Hi' to
cable "DC_SH HI".\n

2. Connect Power Supply Output 'DC Lo' to cable 'V_IN LO'.\n

3. Connect cable 'DC SH HI' to the shunt resistor according
upcomming instruction.

B.2.2.3 Elements of the "test" sections

The [PSM<x> <i>->Tests] section maps the channels to each test performed. The
section occurs once in the . ini file for each module model and for each installed
module. The entries in this section are mandatory.

Test<n>
Mandatory entry

Data type: string

Maps the tests to a path. The number Test elements (<n>) depends on the module
model.

® R&S TS-PSM3: 16 channels
® R&S TS-PSM4: 20 channels
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® R&S TS-PSM5: 8 channels
Example: Test4 = PSM3 1->Path4

Elements of the "path"” section

The [PSM<x> <i>->Path<n>] section defines the test configuration for one chan-
nel. The section occurs multiple times in the . ini file: once for each channel in every
module model and for each installed module.

® The R&S TS-PSMS3 has 16 channels, thus the section occurs 16 times for each
installed module.

® The R&S TS-PSM4 has 20 channels, thus the section occurs 20 times for each
installed module.

® The R&S TS-PSM5 has 8 channels, thus the section occurs 8 times for each instal-
led module.

(01 7=T o] o T=1 ISP SSRRR 67
1Y/ oL TSRO RU RPN 67
RS T= U] o 111 S 68
RS T= (0] o] =10 o] o SRR 68
S T= (0 o1 =291 o 151 T o S SRR 68
SEUPTXIPAIN. .. ————————————— 68
SEtUPTXIPAIN2..c..ccco e a e 69
7= (0 o3 S o] o P 69
1Y == LY 4o F PR 69
1Y == T A=Y 69
RESFrONtPatNNOM....... e e eeeaanas 69
R RUCT= T = 11 01N o] o 69
RESShOIMREIAYTNOM....ceiiiiiei e e e s e e e e e e e e s e snnranaeees 70
[N T S o Y F= Y224 1 (] o T 70
VOIPAINOM. ...ttt e e e e et e e e e e e eebe e e e s eeaaaaeeaees 70
VORPANDLD. .. e e e e e e e e e et r e e e e aaaaaaeanan 70
Vo] == {1 I ] N o R 70
V] 11 =Y [0 o TN 70
VOIREIDLD . ..ttt e et r e e e e e e e e e s e e e e e e aaeeeeaan 70
RV 011 { =1 | ] I o R EUURPPPTP 70
VOIREAINOM... .ttt et e e e e e e ee e e e e e e e eab e e eeseesaaa e eeesessannaaeenes 70
RV o] 1{ = Y= T 19N o TSP RPN 71
Vo] LR U=T= 1 D N o TR 71
AV 01165 T o 1 1[0 o o N 71
RV o] 657 o i 1 15 I o P 71
RV oY1 5] gTe] g it 1 5 TR P UOUPO PRSP 71
AV oY1 651 gTeT 5 v2d N\ o 1 o PP 71
RV o165 g To] 5 w24 9 N o JE 71
V01165 aTo] o v2d I ] I o B 71
VOIRESTINOM ...ttt e et e e e e e et e e e s et e e e e e s eebaeeeseeananeeaees 71
RV o] 14311 1 ] o T PSR 72
V] 1 (=TS0 I 10 N o TN 72
VOIRESZINOM ...ttt e e e e e et e e e e e e et e e e e eeesbaeeeeeeeanaaaaees 72
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VOIRESZDLP. ... e e et e e e e e e e e e e et e e e ettt eeeese st et b e seseseeeaaaaaaaaeeeeeeenes 72
VOIRESZDLN... ... et et ettt e e e e ettt et et a bbb seeeeeaeaaaaaaaaseseeeeees 72
Yo 11| =TS 1\ Lo o o RSP 72
VOIRESIDLD. . eteeieeiiee ittt e e r e e e e e e e e e e e e e e e e e e e an 72
Yo 11| =TS 1 I | o SRR 72
VOIRESANOM. ... e e e e e e e et e e e e e e e seseeeeeaeaaaaaaeeeeennnes 72
VOIRESADL. ... oo e e e e e e e e e et et et et e ee e st a b aeseeeeeeeaaaaaaaaseeeeeeees 73
VOIRESADLN. ..ottt et e e e e e et e e e e e e e e e e e e e e e e nnsenneeeeaaaaaaeaan 73
RV o] 1Y Lo o o S 73
RY o] 1Y 0 I o S 73
RY o] 1Y 0 I o SR 73
RY o1 A4 = T30 I 1N [ o 73
VO IV P OS DL . e e e e e e e e e e e e e e e e e e —————————————————— 73
RV o1 1L AVA o T30 I I o TR 73
RV o] 1177 A\ =T 1 NN (o o PSR 74
AV Lo L{ A =T I I o TP PPN 74
VOIRIVNEGIDLN .t e e e e e e s e e e e e e e e e e e e e s 74
RV o 1AV o T=721 1N [ o 74
RV o1 A4 o TSy I N o T 74
RV o1 A4 =172 I I o T 74
RV o] 1Y A\ =T 124 N (o o PP 74
Yo { A N =Te 12 B I o T PO PP PP UPPUPPPPPRTINY 75
VORIVNEGZDLN. .ot e e e e e s e e re e e e e e e e e e e e s 75
Vo] 41V o T3 1 Lo o 1SS 75
RV o1 AV2 o T3 | I N o T 75
RV o1 AV4 = T3 | I N o T 75
VOIIVNEGINOM. ... e et e e seseeeeeaaaaaaaaeeeeeeeees 75
Yo H A N =To K 1 I o T TP PP PP UPPPUPPPUPRTINY 75
RV Lo LH A N =Te X 1 I o F U PPN 75
Channel

Mandatory entry

Data type: integer
Selects the channel index.

The value range depends on the module type:
e 1.8 (R&S TS-PSM5)

® 1..16 (R&S TS-PSM3)

® 1..20 (R&S TS-PSM4)

Example: Channel = 1

Type
Mandatory entry

Data type: string
Defines the test type.
Example: Type = LC_PATH SHORT RIO
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LC_PATH
Low current signal path. The channel relay and the shunt resistor of
the path will be tested.

LC_PATH_SHORT
Low current signal path. The channel relay, the shunt resistor and the
short relay of the path will be tested.

LC_PATH_SHORT_RIO
Low current signal path. The channel relay, the shunt resistor, the
short relay and the rear I/O (shorted) line of the path will be tested.

HC_PATH
High current signal path. The channel relay, the shunt resistor or the
I/VV converter of the path will be tested.

HC_PATH_SHORT
High current signal path. The channel relay, the shunt resistor or the
I/V converter and the short relay of the path will be tested.

HC_PATH_SHORT_RIO
High current signal path. The channel relay, the shunt resistor or the
I’V converter, the short relay and the rear 1/O (shorted) line of the
path will be tested.

SetupTitle
Mandatory entry

Data type: string
Defines the title shown in user instruction display.
Example: SetupTitle = PSM3 CH1 Low Current Path

SetupBmp
Mandatory entry

Data type: string
Selects the picture shown in user instruction display for path tests.
Example: SetupBmp = PATH.png

SetupBmpShort
Mandatory entry

Data type: string
Selects the picture shown in user instruction display for short relay tests.

Example: SetupBmpShort = path short.png

SetupTxtPath
Mandatory entry

Data type: string
Defines the text shown in user instruction display to instruct path tests.

Example: SetupTxtPath = Connect V_IN HI > PSM3 X10. B6
(CH1 _NO) .\n
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Connect V_IN LO > PSM3 X10. B2 (CH1_COM).

SetupTxtPath2
Mandatory entry

Data type: string
Defines the text shown in user instruction display to instruct reverse path tests.
Example: SetupTxtPath2 = Connect V_IN LO > PSM3 X10. B2 (CH1 NO).

SetupTxtShort
Mandatory entry

Data type: string
Defines the text shown in user instruction display to instruct short relay tests.

Example: SetupTxtShort = Connect V_IN HI > PSM3 X10. A5
(CH11 NO).\n

Connect cable V_IN LO > PSM3 X10. A6 (CH12 NO).

MeasVin
Mandatory entry

Selects the direction of the path measurement.

Default value: 2

0 Any path measurements disabled

1 Path measurements for positive direction only enabled.

2 Path measurements for positive and negative direction only enabled.
MeasVrel

Mandatory entry

Selects the direction of the relay contact measurement.

Default value: 2

0 Any path measurements disabled

1 Relay contact measurements for positive direction only enabled.

2 Relay contact measurements for positive and negative direction only
enabled.

ResFrontPathNom
Mandatory entry

Defines the mean resistor value between V_IN_Hl and V_IN_LO path.
Default value: Value from factory calibration

ResRearPathNom
Mandatory entry

Defines the mean resistor value between V_IN_Hl and V_IN_LO rear path.
Default value: Value from factory calibration
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ResShortRelay1Nom
Mandatory entry

Defines the mean resistor value between V_IN_Hl and V_IN_LO short path.

Default value: Value from factory calibration

ResShortRelay2Nom
Mandatory entry for R&S TS-PSM3 modules modification index > 1.1 only

Defines the mean resistor value between V_IN_HIl and V_IN_LO short path.
Default value: Value from factory calibration

VoltPathNom
Mandatory entry

Defines the nominal value of the voltage drop for path measurements.
Default value: Value from factory calibration

VoltPathDLp
Mandatory entry

Defines the upper limit of the voltage drop for path measurements.

Default value: Value from factory calibration

VoltPathDLn
Mandatory entry

Defines the lower limit of the voltage drop for path measurements.

Default value: Value from factory calibration

VoltRelNom
Mandatory entry

Defines the nominal value of the voltage drop over relay contact.
Default value: Value from factory calibration

VoltRelDLp
Mandatory entry

Defines the upper limit of the voltage drop over relay contact.
Default value: Value from factory calibration

VoltRelDLn
Mandatory entry

Defines the lower limit of the voltage drop over relay contact.

Default value: Value from factory calibration

VoltRearNom
Mandatory entry

Defines the nominal value of the voltage drop over rear 1/O path.

Default value: Value from factory calibration
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VoltRearDLp
Mandatory entry

Defines the upper limit of the voltage drop over rear 1/O path.

Default value: Value from factory calibration

VoltRearDLn
Mandatory entry

Defines the lower limit of the voltage drop over rear I/O path.
Default value: Value from factory calibration

VoltShort1Nom
Mandatory entry

Defines the nominal value of the voltage drop over short relay path.
Default value: Value from factory calibration

VoltShort1DLp
Mandatory entry

Defines the upper limit of the voltage drop over short relay path.

Default value: Value from factory calibration

VoltShort1DLn
Mandatory entry

Defines the lower limit of the voltage drop over short relay path.

Default value: Value from factory calibration

VoltShort2Nom
Mandatory entry for R&S TS-PSM3 modules with Ml > 1.1

Defines the nominal value of the voltage drop over short relay path.
Default value: Value from factory calibration

VoltShort2DLp
Mandatory entry for R&S TS-PSM3 modules with Ml > 1.1

Defines the upper limit of the voltage drop over short relay path.
Default value: Value from factory calibration

VoltShort2DLn
Mandatory entry for R&S TS-PSM3 modules with Ml > 1.1

Defines the lower limit of the voltage drop over short relay path.

Default value: Value from factory calibration

VoltRes1Nom
Mandatory entry

Defines the nominal value of the voltage drop over external reference resistor for 5 A.
Default value: Value from factory calibration
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VoltRes1DLp
Mandatory entry

Defines the upper limit of the voltage drop over external reference resistor for 5 A.

Default value: Value from factory calibration

VoltRes1DLn
Mandatory entry

Defines the lower limit of the voltage drop over external reference resistor for 5 A.
Default value: Value from factory calibration

VoltRes2Nom
Mandatory entry

Defines the nominal value of the voltage drop over external reference resistor for 10 A.

Default value: Value from factory calibration

VoltRes2DLp
Mandatory entry

Defines the upper limit of the voltage drop over external reference resistor for 10 A.
Default value: Value from factory calibration

VoltRes2DLn
Mandatory entry

Defines the lower limit of the voltage drop over external reference resistor for 10 A.

Default value: Value from factory calibration

VoltRes3Nom
Mandatory entry

Defines the nominal value of the voltage drop over external reference resistor for 15 A.
Default value: Value from factory calibration

VoltRes3DLp
Mandatory entry

Defines the upper limit of the voltage drop over external reference resistor for 15 A.

Default value: Value from factory calibration

VoltRes3DLn
Mandatory entry

Defines the lower limit of the voltage drop over external reference resistor for 15 A.
Default value: Value from factory calibration

VoltRes4Nom
Mandatory entry

Defines the nominal value of the voltage drop over external reference resistor for 30 A
(R&S TS-PSM5: 50 A).
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Default value: Value from factory calibration

VoltRes4DLp
Mandatory entry

Defines the upper limit of the voltage drop over external reference resistor for 30 A
(R&S TS-PSM5: 50 A).

Default value: Value from factory calibration

VoltRes4DLn
Mandatory entry

Defines the lower limit of the voltage drop over external reference resistor for 30 A
(R&S TS-PSM5: 50 A).

Default value: Value from factory calibration

VoltlvOffNom
Mandatory entry

Defines the nominal value of the voltage from current-voltage converter for 0 A.
Default value: Value from factory calibration

VoltlvOffDLp
Mandatory entry

Defines the upper limit of the voltage from current-voltage converter for 0 A.

Default value: Value from factory calibration

VoltlvOffDLn
Mandatory entry

Defines the lower limit of the voltage from current-voltage converter for 0 A.
Default value: Value from factory calibration

VoltivPos1Nom
Mandatory entry

Defines the nominal value for positive direction measurements of the voltage from cur-
rent-voltage converter for 5 A.

Default value: Value from factory calibration

VoltlvPos1DLp
Mandatory entry

Defines the upper limit for positive direction measurements of the voltage from current-
voltage converter for 5 A.

Default value: Value from factory calibration

VoltlvPos1DLn
Mandatory entry

Defines the lower limit for positive direction measurements of the voltage from current-
voltage converter for 5 A.
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Default value: Value from factory calibration

VoltlvNeg1Nom
Mandatory entry

Defines the nominal value for negative direction measurements of the voltage from cur-
rent-voltage converter for 5 A.

Default value: Value from factory calibration

VoltlvNeg1DLp
Mandatory entry

Defines the upper limit for negative direction measurements of the voltage from cur-
rent-voltage converter for 5 A.

Default value: Value from factory calibration

VoltlvNeg1DLn
Mandatory entry

Defines the lower limit for negative direction measurements of the voltage from current-
voltage converter for 5 A.

Default value: Value from factory calibration

VoltlvPos2Nom
Mandatory entry

Defines the nominal value for positive direction measurements of the voltage from cur-
rent-voltage converter for 10 A.

Default value: Value from factory calibration

VoltlvPos2DLp
Mandatory entry

Defines the upper limit for positive direction measurements of the voltage from current-
voltage converter for 10 A.

Default value: Value from factory calibration

VoltlvPos2DLn
Mandatory entry

Defines the lower limit for positive direction measurements of the voltage from current-
voltage converter for 10 A.

Default value: Value from factory calibration

VoltivNeg2Nom
Mandatory entry

Defines the nominal value for negative direction measurements of the voltage from cur-
rent-voltage converter for 10 A.

Default value: Value from factory calibration
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VoltlvNeg2DLp
Mandatory entry

Defines the upper limit for negative direction measurements of the voltage from cur-
rent-voltage converter for 10 A.

Default value: Value from factory calibration

VoltlvNeg2DLn
Mandatory entry

Defines the lower limit for negative direction measurements of the voltage from current-
voltage converter for 10 A.

Default value: Value from factory calibration

VoltlvPos3Nom
Mandatory entry

Defines the nominal value for positive direction measurements of the voltage from cur-
rent-voltage converter for 30 A (R&S TS-PSM5: 50 A).

Default value: Value from factory calibration

VoltlvPos3DLp
Mandatory entry

Defines the upper limit for positive direction measurements of the voltage from current-
voltage converter for 30 A (R&S TS-PSM5: 50 A).

Default value: Value from factory calibration

VoltlvPos3DLn
Mandatory entry

Defines the lower limit for positive direction measurements of the voltage from current-
voltage converter for 30 A (R&S TS-PSM5: 50 A).

Default value: Value from factory calibration

VoltlvNeg3Nom
Mandatory entry

Defines the nominal value for negative direction measurements of the voltage from cur-
rent-voltage converter for 30 A (R&S TS-PSM5: 50 A).

Default value: Value from factory calibration

VoltlvNeg3DLp
Mandatory entry

Defines the upper limit for negative direction measurements of the voltage from cur-
rent-voltage converter for 30 A (R&S TS-PSM5: 50 A).

Default value: Value from factory calibration

VoltlvNeg3DLn
Mandatory entry
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Defines the lower limit for negative direction measurements of the voltage from current-
voltage converter for 30 A (R&S TS-PSM5: 50 A).

Default value: Value from factory calibration
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