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1 ABOUT THIS MANUAL

1 About this manual

1.1 Symbols used in this manual

The following symbols are used throughout this manual to indicate warnings and
cautions.

A DANGER

Indicates a potentially hazardous situation which, if not avoided, could result in death or
serious injury.

Indicates an electrical shock hazard which, if not avoided, could result in death or serious
injury.

A\ CAUTION

Indicates a potentially hazardous situation which, if not avoided, could result in minor or
moderate injury; or alerts against unsafe practices; or alerts against actions which could
damage the product or result in a loss of data.

AL CAUTION

The ESD susceptibility symbol indicates that handling or use of an item may result in dam-
age from ESD if proper precautions are not taken.

The product or the environment may be damaged.

u Important

Read the text to avoid errors with the usage of the GEN DAQ products.

e

The info icon indicates sections which provide additional information about the product.
This information is not essential for correct operation of the instrument, but provides
knowledge to make better use of the instrument.

Calibration and Verification
ABOUT THIS MANUAL



1 ABOUT THIS MANUAL

1.2 Manual conventions
When the wording “Click Start .." is used, this refers to the Windows® Start button.

For clarity and convenience, these conventions are used throughout this manual:

e Menu names from the display appear in bold, blue lettering.
e Settings within a menu appear in bold, red lettering.
e Front panel controls and control names appear in bold, black lettering.

Calibration and Verification
10 ABOUT THIS MANUAL



2 SAFETY MESSAGES

2 Safety Messages

Introduction

“ Important

Read this section before using this product!

This instrument is mains powered and protective ground connections are required
(unless otherwise specified for certain parts).

This manual contains information and warnings that must be observed to keep the
instrument safe. The instrument should not be used when environmental conditions
exceed the instrument'’s specifications (e.g. damp, high humidity) or if the unit is dam-
aged.

For the correct and safe use of this instrument, it is essential that both operating and
service personnel follow generally accepted safety procedures in addition to the safety
precautions specified in this manual.

Whenever it is likely that safety protection has been impaired, the instrument must be
made inoperative and secured against any unintended operation. Qualified mainte-
nance or repair personnel should be informed. Safety protection is likely to be impaired
if, for example, the instrument shows visible damage or fails to operate normally.

Appropriate use

This instrument and the connected transducers may be used only for measurement
and directly related control tasks. Any other use is not appropriate. To ensure safe
operation, the instrument may only be used as specified in this user manual.

e The covers protect the user from live parts and should only be removed by suitably
qualified personnel for maintenance and repair purposes.

e The instrument must not be operated with the covers removed.
e This instrument must not be used in life support roles.
e There are no user serviceable parts inside the instrument.

It is also essential to follow the respective legal and safety regulations for specific
applications during use. The same applies to the use of accessories. Additional safety
precautions must be taken in setups where malfunctions could cause major damage,
loss of data or even personal injury.

Some examples of precautions are: mechanical interlocking, error signaling, limit value
switches, etc.

Calibration and Verification
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2 SAFETY MESSAGES

Maintenance and cleaning

The instrument is a maintenance-free product. However, please note the following
information about cleaning the housing:

e Before cleaning, disconnect the instrument completely.

e Clean the housing with a soft, slightly damp (not wet!) cloth. Never use solvents,
since these could damage the housing or the labeling on the front panel.

e When cleaning, ensure that no liquid gets into the housing or connections.

General dangers, failing to follow the safety instructions

This instrument is a state-of-the-art device and as such is fail-safe. Using this instru-
ment may be hazardous if it has been installed incorrectly and is operated by untrained
personnel. Any person assigned to install, maintain or repair the unit or to put the unit
into operation must have first read and understood the user manual, particularly the
technical safety instructions.

Residual risks

This instrument’s scope of supply and performance covers only a small area of mea-
surement technology. In addition, equipment planners, installers and operators should
plan, implement and respond to the safety engineering considerations of measurement
technology in such a way as to minimize any residual risks. Prevailing regulations
must be complied with at all times. The residual risks of the measurement technology
must be referenced.

Conversions and modifications

Neither the design nor the safety features of this instrument may be modified without
our express prior written agreement. Any modification shall exclude all liability on

our part for any resultant damage. In particular, any repair or soldering work on cards
(replacement of components) is prohibited. When exchanging complete units, use only
original parts from HBM. The unit is delivered from the factory with a fixed hardware
and/or software configuration. Changes should only be made within the possibilities
documented in this manual.

Calibration and Verification
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2 SAFETY MESSAGES

Qualified personnel

People entrusted with the installation, fitting, operation of the instrument and putting
the unit into service must have the appropriate qualifications. The instrument may only
be installed and used by qualified personnel, in strict accordance with the specifica-
tions and the safety rules and regulations. This includes people who meet at least one
of the three following qualification levels:

e Project personnel: Have a working knowledge of the safety concepts of automa-
tion and test and measurement technology.

e Automation plant or test and measurement operating personnel: Have been
instructed on how to handle the equipment and are familiar with the operation of
the cards and technologies described in this documentation.

e Commissioning engineers or service engineers: Have successfully completed the
training on how to repair the automation systems. They are also authorized to acti-
vate, to ground and to label circuits and equipment in accordance with engineering
safety standards. It is essential that the legal and safety requirements for the
product and any accessories are complied with during use.

Calibration and Verification
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2 SAFETY MESSAGES

2.2 Grounding

The instrument must be used with a protective ground connection via the protective
ground conductor of the supply cable. The protective ground conductor is connected
to the instrument before the line and neutral connections are made when the supply
connection is made. If the final connection to the supply is made elsewhere, ensure
that the ground connection is made before line and neutral connections are made.

A\ DANGER

Any interruption of the ground connection, inside or outside the instrument, is likely to make
the instrument dangerous. Intentional interruption is prohibited.

For safety, it is essential that the protective ground connector of the instrument is used
whenever voltages greater than 33 V RMS, 46.7 V PEAK or 70 V DC (IEC 61010-1:2017) are
connected. This is to prevent the instrument’s case becoming live in the event of a protec-
tive ground interruption, which could occur if the supply connector is accidentally discon-
nected from the instrument.

The primary purpose of protective grounding is to provide adequate protection against
electric shock that could cause death or injury to personnel while working on de-en-
ergized equipment. This is accomplished by grounding and bonding to limit the body
contact or exposure to voltages at the work-site to a safe value if the equipment were
to be accidentally energized from any source of hazardous energy. The greatest source
of hazardous energy in most cases is direct energizing of the equipment from a pow-
er-system or source.

If connection to a protective ground is not possible for any reason, then please refer to the
international safety standard EN 50191:2000

Calibration and Verification
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SAFETY MESSAGES

2.3 Instrument Symbols
A variety of symbols can be found in the system. Below is a list of symbols and their

meaning.

G P>+ ki

This symbol is used to denote the measurement ground connection.
This point is not a protective ground connection.

This symbol is used to denote a protective ground connection.

This symbol is used to denote a frame or chassis ground connection.
This point is not a protective ground connection.

Where caution is required, this symbol refers to the user manual for
further information.

This symbol warns that high voltages are present close to this symbol.

This symbol shows that the switch is a power switch. When pressed,
the instrument state toggles between the operating and power-off
mode. When the system is in power-off mode, all electronics are dis-
connected from the power, except for a small circuit used to detect the
switch state.

Calibration and Verification
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2 SAFETY MESSAGES

2.4 Protection and isolation

2.4.1 Measurement categories

e Theinternational standards for test equipment safety are IEC 61010-1 and the IEC
61010-2-030.

e |EC 61010-1 defines three overvoltage categories (CAT Il, CAT Ill, and CAT IV) for
the power supply of an instrument.

e |EC 61010-2-030 defines three measurement categories (CAT II, CAT Ill, and CAT
IV) for an instrument’s input measurements which can be directly connected to
mains supply.

e All measurement inputs which are not specified to be connected to the mains
power have no CAT rating and are referred to as O (like Others).

Categories in accordance with IEC 61010-2-030:2017

Electrical equipment, specifically measurement tools, can be assigned into four
categories in accordance with IEC 61010-2-030:2017. These measurement categories
are indicated by the terms O (previously CAT 1), CAT Il, CAT Il and CAT IV. Originally,
these categories were used to indicate the overvoltage or surge voltage that was likely
to occur and could be sustained by the equipment. Currently, the category indicates
the amount of energy that can be released if a short circuit occurs. A higher category
number indicates a higher energy level that can occur and can be sustained by the
equipment.

O (Other) (previously referred to as CAT I): This category is for measurements not
directly connected to a mains supply. Measurements for this category are signal levels,
regulated low voltage circuits or protected secondary circuits. For this category, there
are no defined standard overvoltage or surge impulse levels.

CAT II: This category is for measurements directly connected to a low voltage mains
supply. Measurements for this category are mains sockets in household applications
or portable tools. This category expects a minimum of three levels of overcurrent pro-
tection between the transformer and connection point of the measurement.

(See Fig. 2.1).

CAT IIl: This category is for measurements directly connected to the distribution part
of a low voltage mains installation. Measurements for this category are circuit break-
ers, wiring, junction boxes, etc. This category expects a minimum of two levels of over-
current protection between the transformer and connection point of the measurement.
(See Fig. 2.1).

Calibration and Verification
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2 SAFETY MESSAGES

CAT IV: This category is for measurements directly connected to the source of a low
voltage mains installation. Measurements for this category are overcurrent protection
devices, ripple control units, etc. This category expects that there is a minimum of one
level of overcurrent protection between the transformer and connection point of the
measurement circuit. (See Fig. 2.1).

O (CATI) CATH CAT I CATIV

Fig. 2.1  Category indication in accordance with IEC 61010-2-030:2017

Example: A measurement device is specified as 600 V CAT I, maximum input voltage
1000V DC.

Nominal Voltage IEC 61010-2-030:2017

(WLLEIA Y E 5 sec. AC test (V RMS) Impulse test (V)

CAT Il CAT Il CAT IV CAT Il CAT 1l CAT IV
<150 840 1390 2210 1550 2500 4000
>150 <300 1390 2210 3310 2500 4000 6000
>300 <600 2210 3310 4260 4000 6000 8000
>600 <1000 3310 4260 6600 6000 8000 12000
>1000V DC 4260 6600 8250 8000 12000 15000
<1500V DC

Tab. 2.1 Insulation test voltages in accordance with IEC 61010-2-030:2017

Calibration and Verification
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2 SAFETY MESSAGES

Using the table above, it can be concluded that this specification informs the user that
the device passed the insulation tests; 5 sec at 2210 V RMS and impulse 4000 V. The
maximum operating input voltage is 1000 V DC. This device is to be used to measure
CAT Il circuitry up to 600 V.

Measurement inputs of this instrument should not be used to measure high-energy signals
of measurement categories CAT Il, CAT Il or CAT IV (IEC 61010-2-030:2017) (e.g. mains
measurements), unless specifically stated for the specific input.

2.4.2 Basic insulation versus reinforced

For reference, the basic insulation and supplementary insulation and the reinforced
insulation test values for CAT Il can be found below.

Nominal voltage Test voltage

line to neutral AC

RMS or D(.: of Basic insu- Reinforced Basic insu- Reinforced
MAINS being mea- . . . . . .
lation and insulation lation and insulation
sured. [V]
supplementary supplementary
insulation insulation
<150 2210 3510 4000 6400
> 150 <300 3310 5400 6000 9600
>300 < 600 4260 7400 8000 12800
> 600 < 1000 6600 11940 12000 19200
>1000V DC 8250 14930 15000 24000
<1500V DC

Tab. 2.2 Test voltages for the testing electric strength of solid insulation in measuring
circuits in measurement category Il (IEC 61010-2-030:2017)

Several means of protection can be used to protect a user from hazardous voltages.
As can be seen below, basic insulation and supplementary insulation is one mean of
protection, but reinforced insulation is also a means of protection.

The test voltages are different for each mean of protection, as can be found in the table
above.

Calibration and Verification
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2 SAFETY MESSAGES

Additional means of protection for single fault conditions

Accessible parts shall be prevented from becoming HAZARDOUS LIVE IN SINGLE
FAULT CONDITION. The primary means of protection (see Fig. 2.2) shall be supple-
mented by one of A, B, C or D. Alternatively, one of the single means of protection E or F
shall be used. See Fig. 2.2.

| HAZARDOUS PART
& & O
BASIC ENCLOSURE or IMPEDANCE
INSULATION BARRIER
4
2 E F
< = <
(:/,) and REINFORCED PROTECTIVE
=z INSULATION IMPEDANCE
. | |
o \
3 B A c D
8 &/ & </ &/
SUPPLEMENTARY PROTECTIVE AUTOMATIC CURRENT- or
INSULATION BONDING (or DISCONNECTION VOLTAGE-LIMITING
SCREEN) of the SUPPLY DEVICE
J
| ACCESSIBLE PART
Fig. 2.2 Acceptable arrangement of protective means against electric shock

Example: A measurement device is specified as 600 V CAT Il reinforced insulation, with
a maximum input voltage 1000 V DC.

Using the information above, it can be concluded that this specification informs the
user that the measurement device is tested on input to chassis ground for five seconds
at 3510 V RMS and impulse 6400 V. The maximum operating input voltage is 1000 V
DC. This device is to be used to measure CAT Il circuitry up to 600 V.

Calibration and Verification
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2 SAFETY MESSAGES

2.4.3 Protection

A DANGER

ELECTRICAL SHOCK HAZARD!

Any interruption of the protective conductor inside or outside the apparatus is likely to
make the apparatus dangerous. Intentional interruption is prohibited.

When the apparatus is connected to its supply, terminals may be live, and the opening of
covers for removal of parts is likely to expose live parts.

Whenever it is likely that the protection has been impaired, the apparatus must be
made inoperative and be secured against any unintended operation.

The protection is likely to be impaired if, for example, the apparatus shows visible
damage or has been subjected to severe transport stresses.

It is the responsibility of the user to ensure the safety of any accessories used with
the equipment, such as probes.

Proper use of this device depends on careful reading of all instructions and labels.

If the instrument is used in a manner not specified by HBM, the protection provided by
the instrument can be impaired.

A DANGER

This instrument must not be operated in explosive atmospheres.

A DANGER

This instrument and related accessories are not designed for biomedical experimentation
on humans or animals and should not be directly connected to human or animal subjects
or used for patient monitoring.

Calibration and Verification
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2 SAFETY MESSAGES

2.4.4 Overvoltage/current protection

All signal inputs are protected against overloads and transients. Exceeding the limits
stated in the specifications, particularly when connected to potentially high-energy
sources, can cause severe damage that is not covered by the manufacturer's warranty.

A DANGER

Do not remove covers. Refer to qualified individuals for servicing.

The covers protect the user from live parts and should only be removed by suitably
qualified personnel for maintenance and repair purposes.

The instrument must not be operated with the covers removed.

There are no user serviceable parts inside.

2.4.5 Isolation

A CAUTION

For input channels with plastic BNCs (galvanically isolated from the chassis), the input con-
ductors including the BNC shell may carry hazardous voltages. Only appropriate insulated
BNC connectors should be used.

It is the responsibility of the user to ensure the safety of any accessories used with the
current transducer, such as probes.

A\ CAUTION

Even low voltage inputs may contain high voltage fast transients (spikes), which could
damage the input. For this reason it is not safe, for instance, to make direct connections to
an AC line supply, unless specifically stated otherwise for the specific input.

Calibration and Verification
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2 SAFETY MESSAGES

2.5 Environment

The instrument should be operated in a clean, dry environment with an ambient tem-
perature between 0 °C and +40 °C, unless noted otherwise.

The instrument is specified for use in a Pollution Degree Il environment, which is nor-
mally non-conductive with temporary light condensation, but it must not be operated
while condensation is present. It should not be used in more hostile, dusty or wet
conditions, as specified in the Pollution Degree Il environment.

Humidity should be between 0% and 80%. When moving the device from a cold to a
warm environment, the device has to be left off for a period of 30 minutes to avoid
short circuits as a result of condensation.

Direct sunlight, radiators and other heat sources should be taken into account when
assessing the ambient temperature.

If the instrument has a fan installed, leave space around the equipment for unrestricted
ventilation.

Do not store the equipment in hot areas. High temperatures can shorten the life of
electronic devices and damage batteries.

Do not store the equipment in cold areas. Before the equipment warms up to its normal
operating temperature, moisture can form inside the equipment, which may damage
the equipment’s electronic circuits.

Do not drop, knock or shake the equipment. Rough handling can break internal elec-
tronics and/or PCBs.

Do not use harsh chemicals, cleaning solvents or strong detergents to clean the instru-
ment. To clean the instrument, disconnect all power sources and clean the housing
with a soft, slightly damped (not wet!) cloth.

It is the responsibility of the user to ensure the safety of any accessories used with the
instrument, such as probes.
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2.6 Laser Safety

Some of the GEN series cards or systems use lasers. All laser products used are classi-
fied as a Class 1 laser product. The lasers do not emit hazardous light but it is recom-
mended to avoid direct exposure to the beam.

Intrabeam viewing of the laser product may produce dazzling visual effects, particularly in
low ambient light. Lasers of any wavelength with sufficient output power can cause injury.

CLASS1
LASER PRODUCT

The built-in laser complies with laser product standards set by government agencies
for Class 1 laser products:

The GEN series products are certified as Class 1 Laser Products and comply with US
FDA regulations. These are certified by TUV and CSA to meet the Class 1 eye safety
requirements of EN (IEC) 60825 and the electrical safety requirements of EN (IEC)
60950. The devices are for use only under the specifications and ratings specified in
the manual and data sheets.
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2.7 Manual handling of loads

The Manual Handling of Loads Directive 90/269/EEC from the European Community
lays down the minimum health and safety requirements for the manual handling of
loads where there is a risk particularly of back injury to workers.

Before lifting or carrying a heavy object, the following questions should be asked:

e Can one person lift this load safely, or do two people need to lift the load?
e How far will the load have to be carried?

e Isthe path clear of clutter, cords, slippery areas, overhangs, stairs, curbs or uneven
surfaces?

e Will closed doors that need to be opened be encountered?

e Once the load is lifted, will it block the carrier's view?

e Can the load be broken down into smaller parts?

e Should the carrier wear gloves to get a better grip and to protect hands?

Contact the “Occupational Health and Safety” organization, or equivalent, in your coun-
try for more information.
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2.8 International safety warnings

== Dansk

SIKKERHEDSADVARSEL

Dette instrument skal anvendes med en sikkerhedsjordforbindelse, som er tilsluttet
via lysnetkablets beskyttelsesjordledning eller via en sikkerhedsjordklemme,

hvis instrumentet er forsynet hermed. Hvis sikkerhedsjordforbindelsen afbrydes,
inden i eller uden for instrumentet, kan instrumentet udggre en farekilde.
Sikkerhedsjordforbindelsen ma ikke afbrydes. Der skal desuden tilsluttet en
signaljordforbindelse, hvis et indgangssignal overstiger 33 V RMS, 46,7 V PEAK eller
70V DC (IEC 61010-1:2017)

Daekslerne ma ikke fjernes.

Afbryd dette instrument eller dets strgmforsyning fra lysnettet ved at fjerne IEC-stikket.
Instrumentets vekselstrgmsafbryder er kun beregnet til funktionelle formal. Den er ikke
beregnet eller egnet til at afbryde instrumentet fra lysnettet.

Hvis méalingerne et omfattet af EN 50110-1 og EN 50110-2, skal alle kort med en
driftsspaending pa mere end 50 V AC RMS eller 120 V DC tilsluttes af en kvalificeret
tekniker eller en elektriker, og arbejdet skal kontrolleres af en kvalificeret tekniker. (En
kvalificeret tekniker er en person, som i kraft af sin specialuddannelse, sin viden og
erfaring samt sit kendskab til relevante bestemmelser kan vurdere omfanget af det
arbejde, de skal udfgre, og afdaekke de potentielle risici, og som er blevet udpeget som
kvalificeret tekniker af deres arbejdsgiver).
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= Nederlands

VEILIGHEIDSWAARSCHUWING

Dit instrument mag uitsluitend worden gebruikt als een beschermde massa (aarde)

is aangesloten via de beschermde massageleider van de voedingskabel, of indien

het instrument daarvan is voorzien via de veiligheidsmassa-aansluiting. Als de
beschermde massa, binnen of buiten het instrument, wordt onderbroken, dan kan dat
hierdoor uitermate gevaarlijk worden. Het opzettelijk onderbreken van de massa is
verboden. Indien er een signaal wordt aangeboden van meer dan 33 V RMS, 46.7 V
peak of 70 V DC (IEC 61010-1:2017) dient eveneens een signaalaarding aangesloten te
zijn.

De deksels mogen nooit worden verwijderd.

Om dit instrument los te koppelen of van het stroom af te halen, dient de IEC-
aansluiting er uit te worden getrokken. De wisselstroom-voedingsschakelaar op dit
instrument is uitsluitend bestemd voor functionele doeleinden. Het is niet bedoeld of
geschikt als een ontkoppelingsapparaat.

Voor metingen die binnen de EN 50110-1 en EN 50110-2 vallen: let op dat alle panelen
met bedrijfsspanningen van meer dan 50 V AC RMS of 120 V DC alleen door een
gekwalificeerde technicus mogen worden aangesloten of door een persoon die is
opgeleid in de elektrotechniek en onder toezicht van een gekwalificeerde technicus
staat. (Gekwalificeerde technici zijn personen, die op basis van hun specialistische
opleiding, kennis en ervaring als ook hun kennis van de betreffende voorzieningen, in
staat zijn om het werk dat aan hen is toevertrouwd te beoordelen en mogelijke gevaren
te ontdekken en door hun werkgever zijn aangewezen als gekwalificeerde technici.)
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ﬁ Suomi

TURVAOHJEITA

Tata laitetta kaytettaessa sen tulee olla suojamaadoitettu joko verkkojohdon
suojajohtimen tai erillisen suojamaadoitusliitannan kautta, mikali laitteeseen on
sellainen asennettu. Suojamaadoituksen katkaiseminen laitteen sisa- tai ulkopuolelta
tekevat siita vaarallisen. Tahallinen katkaisu on kiellettya. Lisdksi signaalimaa on
oltava kytkettyn3, jos jokin tulosignaali ylittaa tehollisarvon 33 V, huippuarvon 46,7 V
tai 70 V DC (IEC 61010-1:2017).

Al poista suojakansia.

Katkaise laitteen tai sen virtalahteen kayttojannite irrottamalla IEC-liitin. Laitteen
verkkokytkimella on ainoastaan toiminnallinen tarkoitus. Sité ei ole tarkoitettu, eika se
sovellu laitteen erottamiseen kayttdjannitteesta.

Mittauksissa, jotka kuuluvat EN 50110-1- ja EN 50110-2-standardien soveltamisalaan,
huomaa, etta kortit, jotka toimivat tehollisarvojannitteelld yli 50 V AC tai 120 V DC, saa
kytked vain pateva asentaja tai sahkoteknisen koulutuksen saanut henkild patevan
asentajan valvonnassa. (Patevat asentajat ovat henkilGit3, jotka erikoiskoulutuksensa,
tietojensa ja kokemuksensa seka asiaan kuuluvien maardysten tuntemuksensa
ansiosta pystyvét arvioimaan heille annettuja tdita ja havaitsemaan mahdolliset vaarat
ja jotka heidan tyonantajansa on nimennyt ammattitaitoisiksi asentajiksi).
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I_I Frangais

ATTENTION - DANGER!

Lorsqu'il est en fonctionnement, cet instrument doit impérativement étre mis a

la masse par le conducteur de terre du cable d'alimentation ou, si l'instrument en
comporte une, par la borne de terre. Il peut étre dangereux en cas de coupure du circuit
de terre, que ce soit a l'intérieur ou a I'extérieur de l'instrument. 1l est formellement
interdit de couper intentionnellement le circuit de terre. De plus, une masse signal doit
étre connectée si l'un des signaux d'entrée, quel qu'il soit, dépasse 33 V RMS (valeur
efficace), 46,7 V PEAK (valeur de créte) ou 70 V DC (courant continu) (CEI 61010-
1:2017).

Ne pas déposer les panneaux de protection.

Pour déconnecter cet instrument ou son alimentation de I'alimentation secteur,
débrancher le cordon d'alimentation (CEI). Linterrupteur d'alimentation secteur sur
cet instrument est purement fonctionnel. Il ne s'agit pas d'un dispositif de coupure du
courant, et n'est pas congu pour cette fonction.

Pour les mesures entrant dans le champ d'application des normes EN 50110-1 et

EN 50110-2, veuillez noter que tous les panneaux avec des tensions de service
supérieures a 50 V AC RMS (tension efficace) ou 120 V DC (courant continu) ne
peuvent étre connectés que par un technicien qualifié ou une personne formée

en ingénierie électrique et supervisée par un technicien qualifié. (Les techniciens
qualifiés sont des personnes qui, du fait de leur formation, leurs connaissances et leur
expérience spécialisées ainsi que leur connaissance des dispositions réglementaires
appropriées, sont capables d'évaluer le travail qui leur est confié et détecter les risques
possibles, et qui ont été désignées comme techniciens qualifiés par leur employeur).
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5 Deutsch

WARNHINWEIS!

Dieses Gerat muss mit einer Schutzerde betrieben werden, die tiber den Schutzleiter
des Speisekabels oder liber die Erdungsklemme des Gerétes (falls vorhanden)
anzuschlieRen ist. Bei einer Unterbrechung der Schutzerde aufRerhalb oder innerhalb
des Gerates kann eine Gefahr am Gerat entstehen. Eine beabsichtigte Unterbrechung
ist nicht zulassig. Achtung! Bei Signalspannungen tiber 33 V Effektivwert, 46,7 V
Spitzenwert oder 70 V Gleichspannung (IEC 61010-1:2017) muss die Signalmasse
angeschlossen sein.

Die Schutzabdeckungen nicht entfernen.

Zum Trennen des Gerates oder seiner Spannungsversorgung von der
Wechselstromversorgung den IEC-Stecker abziehen. Der Wechselstromversorgungs-
Schalter dient bei diesem Gerat nur fiir Funktionszwecke. Er ist nicht als
Trennvorrichtung bestimmt bzw. geeignet.

Fiir Messungen gemal EN 50110-1 und EN 50110-2 bitte beriicksichtigen, dass alle
Platinen mit Betriebsspannungen iiber 50 V AC RMS oder 120 V DC nur durch einen
qualifizierten Elektriker oder einer elektrotechnisch unterwiesenen Person unter
Aufsicht eines qualifizierten Technikers durchgefiihrt werden diirfen. (Qualifizierte
Techniker sind aufgrund ihrer fachlichen Ausbildung, Kenntnisse und Erfahrungen
sowie Kenntnis der einschlagigen Bestimmungen in der Lage, die ihnen anvertrauten
Arbeiten zu beurteilen und mdgliche Risiken zu erkennen, sowie Personen, die durch
ihren Arbeitgeber zu qualifizierten Technikern ernannt worden sind).
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l_. Italiano

AVVISO DI SICUREZZA

Questo strumento deve esser utilizzato con un collegamento protettivo di messa a
terra tramite il filo di messa a terra del cavo di alimentazione o tramite il terminale
di messa a terra in sicurezza, nel caso in cui lo strumento ne sia dotato. Qualsiasi
interruzione della messa a terra di protezione, sia all'interno che all'esterno

dello strumento, lo rendera pericoloso. E vietata qualsiasi interruzione causata
intenzionalmente. Inoltre, la connessione di terra deve essere collegata se ad uno
qualsiasi degli ingressi viene applicato un segnale superiore a 33 V RMS, 46,7 V di
picco o 70 V c.c. (IEC 61010-1:2017).

Non rimuovere le coperture.

Per disinnestare questo strumento o I'alimentazione dalla corrente alternata,
scollegare il connettore IEC. Linterruttore dell'alimentazione a corrente alternata di
questo strumento viene fornito esclusivamente per scopi operativi e non viene inteso,
né é adatto, per essere utilizzato come dispositivo di disinnesto.

Si noti che per le misurazioni che rientrano nell'ambito di applicazione delle norme EN
50110-1 ed EN 50110-2, tutte le schede con tensioni di esercizio superioria 50 V c.a.
RMS 0 120 V c.c. possono essere collegate esclusivamente da un tecnico qualificato
o da una persona in possesso di una formazione specifica nel campo dell'ingegneria
elettrica sotto la supervisione di un tecnico qualificato. (Per tecnico qualificato si
intende una persona che, in virtl della propria formazione , preparazione ed esperienza
specialistica, nonché conoscenza delle disposizioni di settore, € in grado di valutare

il lavoro che gli viene assegnato e di individuare possibili rischi, oltre ad essere stato
nominato tecnico qualificato dal proprio datore di lavoro).
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Norsk

ADVARSEL!

Dette instrument ma betjenes med beskyttelsesjord tilkoblet via
beskyttelsesjordlederen til tilfgrselskabelen eller via beskyttelsesjordklemmen, hvis
instrumentet er utstyrt med en slik. Ethvert brudd i beskyttelsesjorden inni eller utenpa
instrumentet kan fgre til at instrumentet blir farlig. Tiltenkt brudd er tillatt. | tillegg ma
en signaljord tilkobles hvis et inngangssignal overskrider 33 V RMS, 46,7 V PEAK eller
70V DC (IEC 61010-1:2017).

Ikke fjern dekslene.

For & koble dette instrumentet eller dets stremforsyning fra AC-tilfgrselen, trekker du
ut IEC-kontakten. AC-tilfgrselsbryteren pa dette instrumentet er kun for funksjonelle
formal. Den er ikke beregnet for, eller egnet til frakoblingsenhet.

For malinger som faller innenfor EN 50110-1 og EN 50110-2 ma man vaere
oppmerksom pa at alle kort med arbeidsspenninger over 50 V AC RMS eller 120 V DC
kun kan kobles til av en kvalifisert tekniker eller elektriker og overvaket av en kvalifisert
tekniker. (Kvalifiserte teknikere er personer som pd grunn av sin spesialistopplaering,
kunnskap og erfaring, samt sin kunnskap om relevante bestemmelser, er i stand til &
gainniarbeidet som de har fatt i oppdrag a utfgre og detektere mulige farer, og som er
blitt utnevnt som kvalifiserte teknikere av sin arbeidsgiver.

Calibration and Verification
SAFETY MESSAGES 31



2 SAFETY MESSAGES

Portugués

AVISO DE SEGURANCA

Este instrumento deve funcionar com uma terra de protecdo conectada através do
condutor da terra de protegao do cabo de alimentagao ou, caso o instrumento esteja
equipado com um, através do terminal da terra de protegao. Qualquer interrupgao

da terra de protegao, no interior ou no exterior do instrumento, podera tornar o
instrumento perigoso. A interrupgao intencional é proibida. Além disso, deve ser
conectado um sinal de terra se qualquer sinal de entrada exceder 33 V RMS, 46,7 V
PICO ou 70 V CC (IEC 61010-1:2017).

Nao retirar as tampas.

Para desconectar este instrumento ou a respetiva fonte de alimentacao da
alimentagao CA, retire o conector IEC da ficha. Neste instrumento, o interruptor de
alimentagao CA é fornecido apenas para fins funcionais. Nao se destina a, nem é
adequado para, ser utilizado como dispositivo de desconexao.

Para medigdes abrangidas pelas normas EN 50110-1 e EN 50110-2, tenha em

atencao que todos os quadros com tensdes de funcionamento superiores a 50 V

CA RMS ou 120 V CC apenas poderao ser conectados por um técnico qualificado

ou por alguém com formagao em engenharia elétrica e supervisionados por um
técnico qualificado. (Técnicos qualificados sao pessoas que, devido a sua formagao
especializada, ao conhecimento e a experiéncia, bem como ao seu conhecimento das
disposicoes relevantes, sdo capazes de avaliar o trabalho que lhes é confiado e detetar
possiveis riscos e sdo pessoas que foram nomeadas técnicos qualificados pelo seu
empregador.)
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E Portugués (Brasil)

AVISO DE SEGURANCA

Este instrumento deve ser operado com um terra de protegao conectado por meio do
condutor do terra de protegao do cabo de alimentagao ou, se o instrumento estiver
equipado com um, por meio do terminal de aterramento de seguranga. Qualquer
interrupgao do terra de protegao, no interior ou no exterior do instrumento, podera
tornar o instrumento perigoso. A interrupgao intencional é proibida. Além disso, deve
ser conectado um sinal de terra se qualquer sinal de entrada exceder um maximo de
33 VRMS, 46,7 VPICO ou 70 V CC (IEC 61010-1:2017).

Nao retirar as tampas.

Para desconectar este instrumento ou a fonte de alimentagao dele da alimentagao
CA, desconecte o conector IEC. Neste instrumento, o interruptor de alimentagao CA é
fornecido somente para fins funcionais. Nao se destina a, nem é adequado para, ser
usado como dispositivo de desconexao.

Para medigdes no escopo das normas EN 50110-1 e EN 50110-2, note que todos

os quadros com tensdes de funcionamento superiores a 50 V CA RMS ou 120 V CC
poderdo somente ser conectados por um técnico qualificado ou por alguém com
formacgao em engenharia elétrica e supervisionados por um técnico qualificado.

(Os técnicos qualificados sado pessoas que, devido a sua formagao académica,
conhecimento e experiéncia, bem como ao seu conhecimento das provisoes
relevantes, sdo capazes de avaliar o trabalho que Ihes é confiado e detectar possiveis
riscos e sdo pessoas que foram nomeadas técnicos qualificados por seu empregador.)
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Espanol

ADVERTENCIA SOBRE SEGURIDAD

Este instrumento debe utilizarse conectado a tierra a través del conductor de puesta
a tierra del cable de alimentacién o de la borna de seguridad, si dicho instrumento
estuviera equipado con ella. Cualquier interrupcidn de esta puesta a tierra, dentro

o fuera del instrumento, hara que el manejo del mismo resulte peligroso. Queda
terminantemente prohibido dejar en circuito abierto dicha puesta a tierra. Ademas,
debe conectarse una sefial de tierra si cualquier seial de entrada sobrepasa los 33 V
eficaces, los 46,7 V de PICO o los 70 V de CC (IEC 61010-1:2017).

No quite las tapas.

Para desconectar este instrumento o su fuente de alimentacién de la CA, desenchufe
el conector IEC. El interruptor de entrada de CA (encendido) se incluye solo para fines
funcionales. No esta pensado para utilizarse como medio de desconexién, ni tampoco
es adecuado para ello.

En cuanto a las mediciones que se clasifiquen bajo el alcance de las normas

EN 50110-1 y EN 50110-2, tenga en cuenta que los cuadros con tensién de
funcionamiento por encima de los 50 V de CA eficaces o los 120 V de CC solo puede
conectarlos un técnico cualificado o una persona con formacién en ingenieria eléctrica
y supervisada por un técnico cualificado. (Los técnicos cualificados son personas

que, debido a su formacién especializada, conocimientos y experiencia, asi como por
su conocimiento de los suministros pertinentes, son capaces de evaluar el trabajo
encomendado y detectar posibles riesgos, al igual que personas nombradas como
técnicos cualificados por la empresa contratadora).
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Svenska

SAKERHETSVARNING

Detta instrument maste anvandas med jordad anslutning via strémkabelns ledare eller,
om sadan finns, via en isolerad jordterminal. Avbrott i den isolerande jordningen inuti
eller utanfor strémgivaren kan gora stromgivaren farlig. Avsiktligt avbrott ar forbjudet.
Dessutom maste en signaljordning anslutas om ndgon ingangssignal overskrider 33 V
RMS, 46.7 V PEAK eller 70 V DC (IEC 61010-1:2017).

Ta inte bort skydden.

Dra ut IEC-kontakten for att koppla loss instrumentet eller dess stromkalla fran
stromforsorjningen. Brytaren for vaxelstromforsorjningen pa detta instrument
ar endast avsedd for funktionella syften. Den &r inte avsedd eller [amplig som
frankopplingsenhet.

F6r matt inom intervallen som anges i EN 50110-1 och EN 50110-2, observera att

alla kort med arbetsspanning éver 50 V AC RMS eller 120 V DC kan endast anslutas
av en kvalificerad tekniker eller en person som &r utbildad i elteknik och Gvervakas

av en kvalificerad tekniker. (Kvalificerade tekniker &r personer som pa grund av sin
specialistutbildning, kunskap och erfarenhet liksom sin kunskap om relevanta enheter
kan utvardera arbetet som tilldelas dem och gora kvalificerade riskbedémningar samt
utses av sina arbetsgivare till kvalificerade tekniker).
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% English

SAFETY WARNING

This instrument must be operated with a protective ground (earth) connection via the
protective ground conductor of the supply cable or, if the instrument is fitted with one,
via the protective ground terminal. Any interruption of the protective ground, inside

or outside the instrument, is likely to make the instrument dangerous. Intentional
interruption is prohibited. In addition, a signal ground must be connected if any input
signal exceeds 33 V RMS, 46.7 V PEAK or 70 V DC (IEC 61010-1:2017).

Do not remove the covers.

To disconnect this instrument or its power-supply from the AC supply, unplug the IEC
connector. The AC supply switch on this instrument is provided for functional purposes
only. It is not intended, or suitable, as a disconnecting device.

For measurements falling within the scope of the EN 50110-1 and EN 50110-2, please
note that all cards with working voltages above 50 V AC RMS or 120 V DC may only
be connected by a qualified technician or a person trained in electrical engineering
and supervised by a qualified technician. (Qualified technicians are persons who, due
to their specialist training, knowledge and experience as well as their knowledge of
the relevant provisions are able to assess the work with which they are entrusted and
detect possible risks and who have been nominated as qualified technicians by their
employer).
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AHEDRER, BRT—TIINORBEWETER (7T—R) ZELELTIT2>TLE
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EHELTLEE W (IEC61010-1:2017 ) o
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To AMEBOACERAA Y FF, HELOBNOLHEFICRHLTVWERT, LEYN
2T, BBROTEREMAL L TEREATLELA, BELTVERRA,

EN 50110-1£EN 50110- 20 B AR ICZY T HEETSKE, FRAEEH 50V AC
RMSE 120 VDCEBA 2 I XN TOEROEBHREZL, BEEEREZF OHMNE
N, EFERERIFNIFEESHEENrNr BERERER ODRMEOEBO T, Thilt
NEBYNELBAOTIEELSEESY, (BESERZEITIREMEL E. EFEMELC
BFEIEEZ T, ORERBREEL, ZUTZIHRELCOVTERALTVWS Y, F
HAEhEEEORREZFML, EEIDTUEMOHD VAV ERETDENTE, E
BAELCK)BEESEREEITDIRMEL L TEREIATVDEEERLET, )
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.

REEE

AL RS AAUEN IR BRI R BRI SN (i) |, IRZNEBERE TR
SEMIRT |, B2 T, WA NERANEARPEZESTEFEEEERR. ™
BEHEEMTT., kA, BEEABAESST 33 VRMS, 46.7 V I#5] 70 V DC , M AFUFHE
S§E# (IEC 61010-1:2017),

FEHTRIFE,

2R IR ZRE BRI REBIR , HKT IEC k. NER EHNRBIRITRXA T
REMER, MTRATIERTUHFRE

3FF EN 50110-1 1 EN 50110-2 Ry E |, FEE . fiET/EBRES T 50 V AC RMS
= 120 VDC MR FREREHRNERARSEHZIITERSIEZIINARESHEERA
RSB THTERE, (ABERARBHEER LI, MAMAKURIERIAENIE
THEBHEERAMINN ITEAEREHTENRHA K XEASHEEFEENEHKE
RAR).
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- PYCCKUN

NPEOYNPEXOEHUE

[ns skcnnyaTauuy gaHHoro npuéopa He06X04MMO UCMOoIb30BaTh 3aLLUTHOE
3a3eMJieHune, NoAKIIYEHHOEe Yepes NPOBOAHUK 3a3eMJIeHNst Kabenst NUTaHus Unn
Yyepes TepMMHanN 3aLLUTHOIO 3a3eMJIEHUS], €CNIN NPUOOP OCHALLEH TakoBbIM. B cnyyae
npepbIBaHUS 3aLLMTHOIO 3a3eMJIeHUS (BHYTPU UM CHAPYXXK Npu6opa) Mpuéop MoxeT
cTaTb TpaBMooMacHbIM. [pegHaMepeHHOe NpepbiBaHMeE 3a3eMSIEHUS 3arpeLLeHo.
Kpome Toro, Heo6X0ANMO MOAKIIOYNUTL CUTHANIbHOE 3a3eMJIEHUE, ECIIM HanpsiXXeHne
BXOAHOro curHana npesbiwaeT 33 B cpegHekBagp. 3Hay., 46,7 B nvMkoB. 3Hay. unn 70 B
nocT. Toka (IEC 61010-1:2017).

He fieMOHTUpYIiTE KPbILLKK.

N5 oOTKOYEHUS faHHOTO Npubopa unu ero 6,10ka NMMTaHUS 0T CETU NEPEMEHHOMO
TOKa oTcoeauHuTe pasbeM IEC. MNepekntoyaTesnb NMTaHMA NEPEMEHHOro Toka
JaHHoro npuéopa NpeaycMoTPeH TONbKO ANA GYHKUMOHANbHbIX Lenen u He JOMKeH
MCrMoJsib30BaTbCH B KaYeCTBE YCTPOMNCTBA OTKIIHOYEHNUS.

[ns npoBefeHna nsMepeHunii B cCooTBeTcTBUM co ctaHgapTtammu EN 50110-1 n EN
50110-2 cnepyeT yyecTb, YTO NOAKIIOYEHNE BCEX NNaT, paboyee HanpshKeHne
KOTOpbIX NpeBblwaeT 50 B nepemeH. Toka cpegHekBaap. 3Hau. uim 120 B nocT.
TOKa, MOXET BbIMOJNIHATb TOMbKO KBanMbULUPOBaHHbIA TEXHUYECKUIA NMePCOoHan Unu
COTPYAHVKM, MpOLUeALLIne KypC 06yYeHUs N0 3NeKTPOTEXHMKE, Mo HabMoaeHeM
KBanuuuMpoBaHHOro nepcoHana. (KBanubuumpoBaHHbIM TEXHUYECKUM MepCoHanioM
CUMTalTCA COTPYAHMKM, KOTOPbIe Nocne crnewlmanbHOW NoAroTOBKM, MONyYeHus
TpebyeMblIX 3HaHWUI 1 OMbITa, a TakXXe 3HaKOMble C OCHOBHbIMM MpoLieaypamy,
CMOCO6HbI OLEHUTb AOBEPEHHYIO UM PaboTy, onpeAenvs BO3MOXHbIe pUcKu. Mpu
9TOM Ha3HayeHMe Ha JOHKHOCTb KBanM@ULMPOBaAHHOIO TEXHUYECKOro paboTHNKa
ocyuiecTBnsieT paéoToaaTensb.)
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2.9 Operation of electrical installations

Working on, with, or near electrical installations implies certain dangers. These electri-
cal installations are designed for the generation, transmission, conversion, distribution
and use of electrical power. Some of these electrical installations are permanent and
fixed, such as a distribution installation in a factory or office complex, others are tem-
porary, such as on construction sites, and others are mobile or capable of being moved
either while energized or while neither energized nor charged.

The European Standard EN 50110-1 sets out the requirements for the safe operation
of and work activity on, with, or near these electrical installations. The requirements
apply to all operational, working and maintenance procedures. The European Stan-
dard EN 50110-2 is a set of normative annexes (one per country) which specify either
the present safety requirements or give the national supplements to these minimum
requirements at the time when this European Standard was prepared.

A DANGER

High voltage and qualified personnel

For measurements falling within the scope of the EN 50110-1 and EN 50110-2, please
note that working with voltages above 50 V AC RMS or 120 V DC may only be con-
nected by a qualified technician or a person trained in electrical engineering and
supervised by a qualified technician. (Qualified technicians are persons who, due to
their specialist training, knowledge and experience, as well as their knowledge of the
relevant provisions, are able to assess the work with which they are entrusted and
detect possible risks and who have been nominated as qualified technicians by their
employer).
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3 Normative Documents and Declarations
3.1 Electrical

3.1.1  Electrostatic Discharge (ESD)

When handling disconnected devices, electrostatic discharge (ESD) can cause damage
if discharged into or near sensitive components on the device. Take steps to avoid
such an occurrence.

ALCAUTION

HBM uses state-of-the-art electronic components in its equipment. These electronic compo-
nents can be damaged by discharge of static electricity (ESD). ESD damage is quite easy to
induce, often hard to detect, and always costly. Therefore, we must emphasize the impor-
tance of ESD preventions when handling a GEN series system, its connections or a plug-in
card.

Description of ESD

Static electricity is an electrical charge caused by the buildup of excess electrons on
the surface of a material. To most people, static electricity and ESD are nothing more
than annoyances. For example, after walking over a carpet while scuffing your feet,
building up electrons on your body, you may get a shock - the discharge event - when
you touch a metal doorknob. This little shock discharges the built-up static electricity.

ESD-susceptible equipment

Even a small amount of ESD can harm circuitry, so when working with electronic
devices, take measures to help protect the electronic devices, including the GEN series
data acquisition system, from ESD harm. Although HBM has built protections against
ESD into its products, ESD exists and, unless neutralized, could build up to levels that
could harm the equipment. Any electronic device that contains an external entry point
for plugging in anything from cables to acquisition cards is susceptible to entry of ESD.

Precautions against ESD

Any built-up static electricity should be discharged from the user and the electronic
devices before touching an electronic device, before connecting one device to another,
or replacing acquisition cards. This can be done in many ways, including the following:

e Grounding oneself by touching a metal surface that is at earth ground. For
example, if the computer has a metal case and is plugged into a standard three-
prong grounded outlet, touching the case should discharge the ESD on the body.

e Increasing the relative humidity of the environment.
e Installing ESD-specific prevention items, such as grounding mats and wrist straps.
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While appropriate precautions to discharge static electricity should always be taken,
the user may want to take extra precautions to protect the electronic equipment
against ESD if ESD events are observed in the present environment.

The use of wrist straps

Use an ESD wrist strap whenever you open a chassis, particularly when you will be
handling circuit cards and components. In order to work properly, the wrist strap must
make good contact at both ends (with the user's skin at one end, and with the chassis
at the other).

The wrist strap is intended for static control only. It will not reduce or increase your risk of
receiving an electric shock from electrical equipment. Follow the same precautions you
would use without a wrist strap.

Wrist straps should only ever be used in situations where no direct power is connected to
the circuit or system being handled.

3.1.2 Electromagnetic Compatibility (EMC)

EMC stands for Electromagnetic Compatibility. The overall intention is that electronic
equipment must be able to co-exist with other electronic equipment in its immediate
vicinity and that the electronic equipment does not emit large amounts of electromag-
netic energy. Thus, there are two distinct requirements for electromagnetic compatibil-
ity: emission and immunity.

This instrument generates, accepts and can radiate radio frequency energy and, if not
installed and used in accordance with the operator manual, may cause harmful inter-
ference to other equipment. However, there is no guarantee that interference will not
occur in a particular installation.

Immunity test: All immunity tests are done with the failure criterion being a change of
the instrument'’s control settings. Any of these tests may produce a spurious trigger.
Measurements are not valid during and immediately after the immunity tests.

Whether the instrument causes interference to other equipment can be determined by
turning the instrument on and off. If this instrument does cause minor harmful interfer-
ence to other equipment, the user is encouraged to try reducing the interference by one
or more of the following measures:
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e Re-orient or relocate the affected equipment.
e Increase the distance between the instrument and the affected equipment.
e Re-orient or relocate interface cables.

e Connect the instrument to an outlet on a different supply circuit to the affected
equipment.

Electrical supply cables, interface cables and probes should be kept as short as prac-
tical, preferably a maximum of 1 m. Interface cables should be screened and interface
cables longer than 3 m are not acceptable in terms of interference port immunity.
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3.2 Environment

3.2.1 RoHS and WEEE - Waste Electrical and Electronic Equipment

Since February 2003, European Union legislation stating that EU members now restrict
the use of hazardous substances in electrical and electric equipment (Directive
2011/65/EU and amendment 2015/863) and promotes the collection and recycling of
such electrical equipment (Directive 2012/19/EU) has been in force.

Statutory waste disposal mark

The electrical and electronic devices that bear this symbol are subject
to the European waste electrical and electronic equipment directive
2012/19/EU. The symbol indicates that the device must not be disposed
of as household garbage.

|

In accordance with national and local environmental protection and material recovery
and recycling regulations, old devices that can no longer be used must be disposed of
separately and not with normal household garbage. For more information about waste
disposal, please contact local authorities or the dealer from whom the product was
purchased. As waste disposal regulations may differ from country to country within
the EU, please contact the supplier about waste disposal requlations if necessary.

Packaging

The original packaging of HBM devices is made from recyclable material and can be
sent for recycling. For ecological reasons, empty packaging should not be returned to
us.
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3.2.2 China RoHS

The product will comply with general hazardous substances limits for
at least 10 years, and will be ecologically safe to use during this period,
as well as recyclable. This is documented by the 10 years symbol on the
system as statutory mark of compliance with emission limits in elec-
tronic equipment supplied to China.

©

Part Name Hazardous Substances
EBHE R BEYR
Polybromi-
Polybromi- nated
Hexavalent | nated biphe- | diphenyle-
Chromium nyls thers
Lead |Mercury |Cadmium| A<HM4& ZIREKE | TROAXR
# (Pb) |5k (Hg) | % (Cd) (Cr (VD)) (PBB) (PBDE)
Main PCB X 0] 0 0 0] 0
PSU-module X 0 X 0 0 0
CPU-module 0 0 0 0 0 0
Metal Parts 0] 0 (0] 0 0 (0]
Plastic Parts (0] 0 (0] 0 0 (0]
Cables 0 0 0 0 0 0

This table is prepared in accordance with the provisions of SJ/T 11364.
ARREMEBSI/T 11364 AENAELRF,

Tab. 3.1

Hazardous substances

o Indicates that said hazardous substance contained in all of the homogeneous
materials for this part is below the limit requirement of GB/T 26572.
RTEEBRENREGIMEFE SR P S RIHEGB/T 26572 EH R E
BERHUT,

X Indicates that said hazardous substance contained in at least one of the homo-
geneous materials used for this part is above the limit requirement of GB/T
26572.

RRZESEEYREDEZHHNE RPN EERHGB/T 26572 E
HREER,
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3.3 CE and UKCA Declaration of conformity

3.3.1 CE Declaration of conformity
For information about the CE Declaration of conformity, please
refer to

www.hbm.com/fileadmin/mediapool/hbmdoc/technical/ce356.
pdf

3.3.2 UKCA Declaration of conformity

U K The manufacturer declares on its sole responsibility that the
product is in conformity with the essential requirements of the

C n applicable UK legislation and that the relevant conformity assess-
ment procedures have been fulfilled.

Manufacturer: Importer.
Hottinger Briiel & Kjaer GmbH Hottinger Bruel & Kjaer UK Ltd.
Im Tiefen See 45 Technology Centre Advanced Manufacturing Park
64293 Darmstadt Brunel Way Catcliffe
Germany Rotherham
South Yorkshire
S60 5WG

United Kingdom
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3.4 FCC Class A Notice

This device complies with Part 15 of the FCC Rules. Operation is subject to the follow-
ing two conditions:

1. This device may not cause harmful interference.

2. This device must accept any interference received, including interference that may
cause undesired operation.

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide reason-
able protection against harmful interference when the equipment is operated in a commer-
cial environment. This equipment generates, uses, and can radiate radio frequency energy,
and if it is not installed and used in accordance with the instruction manual, it may cause
harmful interference to radio communications. Operation of this equipment in a residential
area is likely to cause harmful interference, in which case the user will be required to correct
the interference at his own expense.

“ Important

Any modifications made to this device that are not approved by HBM may void the authority
granted to the user by the FCC to operate this equipment.
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4 Getting Started

4.1 Introduction

The GEN series Data Acquisition System is factory calibrated. Swapping, replacing or
removing acquisition cards may result in minor deviations to the original calibration.

Always verify and, if necessary, calibrate the GEN series Data Acquisition System:
e After swapping, replacing or removing of acquisition cards.

e Inoneyearintervals.

e After any major event that may effect calibration.

When in doubt, consult your local supplier.

The GEN series calibration and verification software performs tests in accordance with
either published (manufacturing), in-field (field) or card swap specifications.

Regardless of whether any remedy set forth herein fails its essential purpose, in no
event shall HBM be liable under any theory of recovery for indirect, incidental, special,
or consequential damages of any kind. This includes but is not limited to any lost prof-
its or lost data arising out of the use or inability to use the software, even if HBM has
been advised of the possibility of such damages. The limited warranty, limited reme-
dies, and limitation of liability are fundamental elements of the bargain between you
and HBM, and HBM would not be able to provide the software without such limitations.

ACAUTION

Calibration and verification of Genesis High Speed products is not an easy job. This is most-
ly because of the product characteristics of high bandwidth in combination with low input
ranges and high channel isolation. This means the product is very capable at measuring
very small high frequency disturbances. Calibration of such a system requires an environ-
ment and set-up that is free of unwanted disturbances. If a disturbance is there, our system
will measure it and, as expected, this can influence a calibration process
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4.2 Required parts

To be able to perform all the required steps, several parts are available.

GEN series Parts and Order Numbers

Order No. Article

1-GN-CAL1 Calibration and verification software
1-GN-CAL2A GEN DAQ Basic/Fast Diff/Uni/HV fixture
1-GN-CAL3 GEN DAQ 1kV DC/AC probe cables

1-GN-CAL-3PWR

GEN DAQ 3 channel POWER fixture

1-GN-CAL-4PWR

GEN DAQ 4 channel POWER fixture

1-GN-CAL5 GEN DAQ bridge 16 pin LEMO fixture

1-GN-CAL6 GEN DAQ 16 channel HDSUBS50 fixture
1-GN-CAL7 GEN DAQ 32 channel HDSUBS50 fixture
1-GN-CAL9 GEN DAQ 16 channel universal fixture

1-GN-CAL-TEDS

GEN DAQ TEDS database BNC fixture

1-GN-CAL-CABLES

GEN DAQ calibration basic cable set

Not every part is required for every GEN series card. For more information on which
parts are required for each available GEN series card, please refer to appendix “Test
fixtures and Cables” on ,Fixture requirements” on page 170.

A\ CAUTION

Inspect your calibration cables, connectors and adapters regularly for wear or damage and

replace them if required.

Regular preventive replacement is strongly advisable since the cost involved in an inves-
tigating usually is way higher then the cost of replacement. For example, in an intensive
usage scenario a half yearly replacement could be advisable.

50
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4.3 System requirements

System requirements - Overview

Component Description
Software language English
Manual language English

Software requirements

Microsoft® Windows®

Vista™ WIN 7 Business, Ultimate or Enterprise,
WIN 8 and WIN 10.

Works in 32 bit mode on 64 bit versions of Vista™,
WIN 7 and WIN 10.

PC requirements

Minimum CPU

Intel® Pentium® 4 class PC

Minimum RAM memory

1GB

Minimum free disk size

200 MB

Minimum graphics card

16 bit color with 64 MB video memory and
DirectX 9 hardware support

Minimum screen resolution

1024 x 768 pixels

Free network interface

1; 1 GB recommended (100 Mbit minimum)

Free USB 2.0 port

1; for use with the NI GPIB-USB-HS controller

Others

CD-ROM drive to install the software
Internal or external speakers for alerts and warn-
ings
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4.4 Supported acquisition hardware

Supported acquisition cards and options

V4.00/
V4.02/
V3.02/ |V4.04/
Acquistion cards and options V2.96 V2.98 V3.00 V3.04 V4.06

1-G041-2 | 1kv DC probe v v v v v
1-G042-2 | 1kv AC probe v v v v v
1-G045 Impulse attenuator

1-GN110 HV6600 100M v v v v

1-GNT11 HV6600 25M v v v v

1-GN112 MV6600 100M v v v v

1-GN113 MV6600 25M v v v v

1-GN114 7600 100M v v v v

1-GN310B | Power 2M ISO
1-GN311B | Power 200k ISO

7

7

v

v

v

7

7
1-GN610-2 [ISO 1kV 2M v v v v v
1-GN610B  [ISO 1kV 2M v v v v v

RTFDB
1-GN611-2 |ISO 1kV 200k v v v v v
1-GN611B  [1SO TkV 200k v v v v v
RTFDB

1-GN815 Basic/IEPE2M ISO v v v v v
1-GN816 Basic/IEPE200k ISO v v v v v
1-GN840B |Uni ISO 500k-8 v v v v
1-GN1202B |Receiver 100M v v v
1-GN1610 |HiRes 250k-16 v v v v v
1-GN1611 Basic 20k-16 v v v v v
1-GN1640B | Uni ISO 500k-16 v v v v
1-GN3210 |HiRes 250k-32 v v v v v
1-GN3211 | Basic 20k-32 v \ 4 v v v
1-GN8101B |Basic 250M v v
1-GN8102B |Basic 100M v v
1-GN8103B |Basic 25M v v
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Supported remote probes and options

Remote probes and options V4.06
1-P1011-4 | Voltage RP 2M
1-P2011-4 | Voltage RP 20M
1-P1111-4 | Current RP 2M
1-P2111-4 | Current RP 20M
1-P1121-4 | Current RP+ 2M
1-P2121-4 | Current RP+ 20M

Supported mainframes

H

ASRYRSENEANAN

Mainframes V2.96 /V2.98 | V3.00/V3.02/ | V4.00/V4.02/
V3.04 V4.04 /V4.06
GEN2tB v v
GEN4tB v
GENTt v v v
GEN16t v v v
GENZ2i v v v
GENSiI v v v
GENB3i/GENSIA v v v
GEN3t v v v
GEN7i/GENTiA v v v
GENTtA v v v
GEN17tA v v v
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4.5 Supported/Required calibrators

Supported calibrators

V4.00/

V4.02/

V4.04/
Calibrators V2.96 V2.98 V3.00 V3.02 V4.06
Fluke 5522A v
Fluke 5700A v v v v ”
Fluke 5720A v v v v ”
Fluke 5730A v VO v v v
Fluke 5820A v v v v 7
Fluke 9500B v v v v v
HP 3458A@ v v 7 v 7

m Fluke 5730A only supported in 5700 emulation mode (see Fluke 5730A manual for this
manual setup).

2 HP 3458A is originally produced by HP and later by Agilent and Keysight.
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Required calibrators

Fluke
5700A,
Fluke Fluke
5720A 5820A
or or

Fluke Fluke HP Fluke
Acquistion cards and options 5730A 9500B 3458A 5522A
1-G041-2 1 kV DC probe v v
1-G042-2 21 kV AC probe v v
1-G045 Impulse attenuator v v
1-GN110 HV6600 100M v v v
1-GN111 HV6600 25M v v v
1-GN112 MV6600 100M v v v
1-GN113 MV6600 25M v v v
1-GN114 7600 100M v v v
1-GN310B Power 2M ISO v v
1-GN311B Power 200k ISO v v
1-GN610-2 ISO 1kV 2M v v
1-GN610B ISO 1kV 2M v v
1-GN611-2 I1SO 1kV 200k v v
1-GN611B I1SO 1kV 200k v v
1-GN815 Basic/IEPE 2M ISO v v
1-GN816 Basic/IEPE 200k ISO v v
1-GN840B Uni ISO 500k-8 v v
1-GN1202B | Receiver 100M v v
1-GN1610 HiRes 250k-16 v v
1-GN1611 Basic 20k-16 v v
1-GN1640B | Uni ISO 500k-16 v v
1-GN3210 HiRes 250k-32 v v
1-GN3211 Basic 20k-32 v v
1-GN8101B | Basic 250M v v v
1-GN8102B | Basic 100M v v v
1-GN8103B | Basic 25M v v v
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Required calibrators

Fluke
5700A,
Fluke Fluke
5720A 5820A
or or
Fluke Fluke HP Fluke
Remote probes 5730A 9500B 3458A 5522A"
1-P1011-4 Voltage RP 2M v v v
1-P2011-4 Voltage RP 20M v v v
1-P1111-4 Current RP 2M v v v
1-P2111-4 Current RP 20M v v v
1-P112I-4 Current RP+ 2M v v v v
1-P212I-4 Current RP+ 20M v v v v

m Fluke 5522A only needed when doing power verification.
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4.6 Calibration system setup

ACAUTION

Calibration and verification of Genesis High Speed products is not an easy job. This is most-
ly because of the product characteristics of high bandwidth in combination with low input
ranges and high channel isolation. This means the product is very capable at measuring
very small high frequency disturbances. Calibration of such a system requires an environ-
ment and set-up that is free of unwanted disturbances. If a disturbance is there, our system
will measure it and, as expected, this can influence a calibration process.

GPIB interface (IEEE-488) device

To communicate with the calibrators, the GEN series calibration and verification soft-
ware uses a GPIB interface.

This connection can be made with:
e The NI GPIB-USB-HS controller, included in the shipment
OR
e Any National Instruments GPIB controller with latest Windows® drivers installed.

e

While the software is starting, it will search for the GPIBO device in the NI device drivers.
Ensure that sure the GPIB controller of choice is named GPIBO or the software will fail to
connect to the GPIB controller.

At the time of this manual's release, the most current version of the software still supports
the legacy I0Tech serial to GPIB interface.

Connecting the hardware

In order to enable communication between the GEN series calibration and verification
software and the GEN series Tower or Rack, you need to connect the Ethernet port of
the controlling PC to the GEN series.

This can be accomplished:
e When the PC and the GEN series are nodes on the same network.
e By using an Ethernet cable between the calibration PC and the GEN series.
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When running the GEN series calibration and verification software on a GEN series
mainframe with a built-in PC as for example a GEN3iA or a GEN7iA, it is recommended
to connect an external monitor for ease of use.

For the GEN series calibration and verification software to communicate with and
control the calibrator equipment:

e Connect the NI GPIB-USB-HS GPIB port to the calibrator equipment.

e Connect the NI GPIB-USB-H USB cable to the USB port on your computer. For
further details, please refer to the NI GPIB-USB-HS GPIB controller manual.

Company Network

GigaBit Ethernet Switch

B

Fig. 4.1  Connection diagram for tethered mainframes

NI GPIB-USB-H USB controller (GPIB0)
Calibrator fluke 5522A

Calibrator fluke 5820A/9500B
Calibrator fluke 5700A/5720A/5730A
DVM Hewlett Packard HP 3458A

moow >
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Fig. 4.2  Connection diagram for integrated mainframes

NI GPIB-USB-H USB controller (GPIBO)
Calibrator fluke 5522A

Calibrator fluke 5820A/9500B
Calibrator fluke 5700A

DVM Hewlett Packard HP 3458A

USB connection

Monitor output

OMMmoOO m@>
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4.7 Installing the calibration and verification software

The GEN series calibration and verification software installation is a Two-Step process:
1. Connecting and installing calibrators via GPIB.

2. Installing the calibration and verification software.

The calibration and verification software will not work without properly connecting and
installing the calibrators.

4.7.1 Connecting and installing calibrators via GPIB

The calibration and verification software controls the calibrators using the GPIB pro-
tocol. Generic third party drivers need to be installed to support this. Typically these
drivers come bundled with additional diagnostics tooling to check if the devices are
properly connected, these diagnostic tools can be used to check if the device setup is
compatible with the calibration and verification software.

This paragraph will outline where the required drivers and tools can be found, detail the
installation process and explain what some of the additional diagnostic tools can be
used for.

1. Acquiring the driver. National Instruments® provides a general purpose GPIB driver
that is compatible with all calibrators required for the calibration and verification
software on the supported Microsoft Windows™ platforms. This driver normally
comes with the USB to GPIB adapter on a CD, but can also be downloaded. For
downloading the latest version, please refer to the National Instruments® website
and search for “GPIB Driver” or “488.2".

2. Install the driver: Install the software on the PC that will be used to run the calibra-
tion and verification software following the instructions that were distributed with
the software.

3. Connect the GPIB device and adapter: Connect the calibrators to the GPIB USB
adapter and insert the adapters USB connector to the PC, then power on the cali-
brators.

4. Verify that the GPIB device is properly connected: Once the calibrators are started,
the tooling that comes with the National Instruments® driver can be used check if
the calibrators are found. These tools can be used to verify that all instrumentation
is available on GPIB bus 0, or configure it to use that bus. The addresses on that
bus may vary, but the calibration and verification software will only detect devices
on bus 0.
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For questions and support about using third party software, please refer to the documenta-
tion supplied with that software or contact the software’s vendor.

4.7.2 Installing the calibration and verification software

The following section explains how to install the program files in Microsoft® Windows®
from the CD.

You cannot run the software from the CD; you must install the components onto your hard
drive and run the software from that drive.

To install the GEN series calibration and verification software:

1. Insert the GEN series calibration and verification CD into the CD-ROM drive.

2. Click Next in the GEN series Calibration & Verification AutoPlay dialogue box.
If the AutoPlay dialogue box does not appear, select Start, Run, then type d:setup.
exe (“D" is the letter of your CD-ROM drive) and click OK.

3. Click GEN series calibration and verification, read the information in the Setup
dialogue box and click Next.

4. Click Next and follow the on-screen instructions to complete the installation.
When the process is complete, a message that the GEN series calibration and
verification software is installed appears.

5. Click Finish.

The GEN series calibration and verification software is installed.
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4.8 Starting GEN series calibration and verification
The following section explains how to:

e Start the calibration and verification software.

e Fillin and change the Organization information.

e Select the Mainframe.

e Select the Recorder (card).

e Setup the Calibration standard(s).

e Exit the calibration and verification software.

4.8.1 Start the GEN series calibration and verification software

ACAUTION

Before starting a calibration or verification, HBM recommends running the GEN series Data
Acquisition System, the installed card(s) and the calibration standards for at least one hour
to achieve the best test specifications.

ACAUTION

Because of the product characteristics of high bandwidth in combination with low input
ranges and high channel isolation this product is very capable at measuring very small
high frequency disturbances. Therefore it is strongly advised to disconnect all cables that
are not required for the calibration in order to avoid bringing external disturbances into the
system and so influencing the calibration process.

To start the GEN series calibration and verification software:
1. Switch on the GEN series Data Acquisition System and the calibration standard(s).

2. Select Start» All Programs» HBMP GEN series» Maintenance® GEN series
calibration and verification.

A message appears while the software searches for mainframes.

Please wait while searching for Mainframes

Fig. 4.3  Searching for mainframes message
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The list of supported mainframes can be found in chapter ,Supported acquisition hard-
ware" in table "Supported mainframes".

The GEN series calibration and verification window appears.

| {2 GEN series Cabizeation and Vesifieation ¥a.00

Charved selectin

Marivane: -
St bor mainkvamen

s |

Fig. 4.4  GEN series calibration and verification window
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4.8.2 Organization information

The GEN series calibration and verification software lets you specify the name of the
calibration lab and the name of the operator.

e

This information is stored in the acquisition card during the calibration and verification
process. When recording with this card, this information then is stored in the PNRF file for
automatic traceability of your calibration information.

v

It is possible to sent the calibration and verification reports to the HBM secure Cloud when
the controlling computer is connected to the Internet. HBM support can use that data for
evaluation of the products over time or in case customer needs assistance.

Enter organization information

When starting the GEN series calibration and verification software the first time, the
Organization information is empty and needs to be filled in.

Organization
Compary: ||
Operator. |
Country: [
W Upload results to HEM cloud Save

Fig. 4.5  Organization information

1. Fill'in the name of the:
e Company
e Operator
e Country
2. Check Yes/No Cloud upload.

3. Then click Save to save your information.

v

The company name that is entered here also appears in Perception software under Hard-
ware Properties.
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Modify organization information
If you want to modify your organization information:

1 GEN serses Calibeation and Verfucaen V426 %

Compary  HEN Nethadlarch BV

Coury

Fig. 4.6  Change organization information
A Modify...

1. Click Modify...
2. Make the required changes.

Organization
Compary:  [HBM
Opesatar: |HIR
Country: |The Netherlands

¥ Upload results to HEM cloud Save |

Fig. 4.7  Organization changes

3. Click Save to save the changes.

4.8.3 Mainframe selection

When the GEN series calibration and verification software starts running, it will search
the connected network for the GEN series Data Acquisition System and the GEN series
calibration and verification window appears.

Calibration and Verification
GETTING STARTED 65



4 GETTING STARTED

| i1 GEN series Calieation and Verdicatson V400 =

Charrsl celoctn

A ———s it >
172 ZRA5145 DENTCEDANE | |

B — somiami i 2 50005 0 GENT

— 1722345 143 W GENMA)
172 245,58 MANTFAL FLEPLS
172 2345 24 {0507, GEN3|
172 2045 B [GERNA_ILSY Peck
172 2345 11 [GERT HWTT|
(17223455 [T0000000

| Diganizatn
Compary HEM Nethedands B,
Dpersioe. WA
| Courley Tha Nathedanch:
e Mot |
Em

Fig. 4.8  GEN series calibration and verification window

A Mainframe list
B Rescan Network

In the Mainframe list, click the GEN series mainframe that contains the card you want
to calibrate or verify.
Its network IP address and name uniquely identify each GEN series mainframe.

If no mainframe is recognized, click Rescan Network.
It will search the connected network for GEN series Data Acquisition Systems. Once a
mainframe has been detected, it will be available in the Mainframe list.

When performing these operations on a GEN2i/GEN3i/GEN3iA/GEN5i/GEN7i/GEN7IA main-
frame that is not connected to a network, the software will find only the mainframe at which
the GEN series calibration and verification software is started from.
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After a mainframe has been selected, the Mainframe Selection window appears.

{2 Mantaame Selection 172294524 (GENTA-BMC)] ®
Charnel pelecton

Manframe: | 1722965 24 IGENTAEMC) vl

o bor mankamen
Irasdace
Senslrumber  ME1S00T0Y
T GENDA
W vesson 759 000
Ao

i ERTRM -| | Fricsroee o

Sendlrumber  LBINOPRY
Type GEN yevies 2453
Inolation: Tnolsted
Swemsen 792001

Chonrat  [Chovet 1 s B il
Prysicalname:  CHAT

Seisirumbec  ILE1TO07SE et

Tipe: GEN sesies 345/x Vo dovp B Type Covpary HEM Hothuslard BV,

Colbostiondate 5222017 Opessc WA

Coltaion bty Lind Eleciorics Coix. Thal

Veeheston date: 172112000

Veekcafon st HEH Neberdands B = z vy |

wu-.| ook ] _e |

Fig. 4.9  Mainframe Selection window

Calibration and Verification
GETTING STARTED



4 GETTING STARTED

4.8.4

Recorder (acquisition card) selection

If the mainframe has multiple recorders (cards), select which recorder you want to

calibrate or verify.

£ Mainframe Selection [172.29.45.24 (GENTA-EMCH]
Cranved iiecton

Marbame [17228.45 M IGENDAENT) -

Sesal number
Tips:
S verson

Fasonder
Fryscs rare
Sl b
Type:
[y

A — e e

S version:

B — = ceret [Tra =] e,
Physical rame:
Senal rumber
L
Calbwation date:

Vslication date
Weshe st i

ME1S0000
GENTA
793 2003

Facoader &
RB17007S2

GEN sevies D45/0
lusisted
7900}

Chal

B2 Orparizaten
GEN semms M55 W30 Amp B Trpe Company.
Srramy Opacstor
Lise Elocteracs i
Rlealee i}

HEM Nethatands BV, r

o] |

HEM Histerlands 81
R
The Hesurtands

i

Fig. 4.10 Recorder selection

A Recorder list
B Channel list

In the Recorder list, click and select a recorder by its slot location (Recorder A, B, C,

etc.).

If there is only one recorder in the mainframe, that recorder is selected automatically.

In the Channel list, click a channel to see information about the selected channel

(Channel 1, 2, etc.).
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4.8.5 CalStack setup

Before starting a calibration or verification, you need to ensure that the GEN series
calibration and verification software detects which calibration standard(s) are used.

In the Mainframe Selection window:

5 Manbrarme Sebection |172.25.45.88 {GENTUA-EMC)] 2%

Infestace.
Sedrunber  IHE1S00T0T
Tie GENRR
W veesion: 79819308
Fewasder

Prysicslname. Flecoedes [
Sedrurber  IPATS00084
Graage Tov GE series M55
& W [ Isclated

" Vohage/Cumert 150 SWymson TIN5
L (] o3 1 st
Pryscalnane  ChD_ul
Smaruntee  IFAIS00084 Ouganzation,
Tige GEN senes 2M5./s Powlso Ao B Troe Compary HEM Nethadands BV
Calbuatondate 117282008 Dot WA

Coluphonlab  HEM

Couriey Tha Nethedanch
Vesbicaton date: 12742019

Ve on i HEM Hithedands 8 L M
Lo _ f_“i'-ﬂ b
A B Cc
Fig. 4.11 Mainframe Selection window
A Calibrate...
B Verify...

C Power Verify...

1. Click Calibrate... to open the Card Calibration window (see Fig. 4.12),
or
click Verify... to open the Card Verification window (see Fig. 4.13). Click Power Ver-
ify ... to open the Card Power Verification window (see Fig. 4.14). This button will
be hided when the selected card doesn't support power verification.
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By selecting Calibrate... the Card Calibration window appears:

Card Calibration

Test Cad

r S | PR [[s=
- s BTG
HBM GEN series .. -
automated calibration
Tost sy
Gartsion v Feconder

Fig. 4.12 Card Calibration window
A Set up CalStack...
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By selecting Verify... the Card Verification window appears:

Cand Verification

Test Cad F =
= .; - || s |
P . H P
F HBM GEN series .. oo
SR Ic:ufnmu o
F e
Yot oty
G gice [ Feconder
R

Fig. 4.13  Card Verification window
A Set up CalStack...
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By selecting Power Verify... the Card Power Verification window appears:

Card Power Verification

Test Caed

E E Ske  Fiscoder D St
F A S (e

£ HBM GEN series

automated power verification

¢

I

Setp Cabtack e——n A

Testiesulls
Genarslo: Recordar:

Fig. 4.14 Card Power Verification window

A Set up CalStack...

2. Click Set up CalStack... to open the CalStack Setup window.
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The CalStack Setup window appears.

[ CalStack Setup X

1~ Control
@ NIGPIE (USB)

" |Dtech SenalAEEE488;  |[Coml =

E quipment

DC reference: | Fluke 57004 =l s
I Vobmeter |HP34584 =] |2
LF generator; [Fh.lke 57004

sl

5|

= =l

HF generator. | Fluke 58204 ~l e ~]
o

=

Generator (HV}: | Fluke 57004
Mulimeter: | HP34584 ~| |2

Power Gen:  |Fluke 55224 ER -]

Fig. 4.15 CalStack Setup window

Ensure that:

e The NI GPIB controller is called "GPIB0".

e The IEEE address for each component in the equipment list matches the actual
device address of that component.

When using the I0tech Serial/IEEE-488, ensure that:

e The COM port of the I0tech Serial/IEEE-488 controller matches the settings of
your I0tech configuration.
For details, please refer to the I0tech specifications.

3. Click OK to save the changes you made to the CalStack definition. If you want to
exit the CalStack setup, click Cancel.

For a few seconds, the GEN series calibration and verification software will attempt to
communicate with the instruments in the CalStack.
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If the communication fails, a failure message will appear.

v

If the configuration of the CalStack Setup does not detect the instruments, please refer
to ,Accidentally selected I0Tech serial interface” on page 204 and ,NI GPIB-USB-HS not
detected” on page 205.

To check and correct your configuration, click Set up CalStack... again.

After setting the CalStack, the GEN series calibration and verification software will
return you to the Card Calibration or Card Verification window.

When HP 3458A is part of the CalStack a new window can pop up (see Fig. 4.16).

HP 34584 Multimeter needs Auto Cal ALL x .

Auto Cal ALL procedure:

1: Be sure the equipment temperature is stable
internal temperature is 44,2°C
l?\ Z: Disconnect all cables from HP3458A Multimeter
3: Time: for Auto Cal is about 14 to 18 minutes.

ok | cance

Fig. 4.16  HP 3458A Multimeter Auto Cal window

The HP 3458A should do an Auto Calibrate of the unit on a regular base:
e HP 3458A Auto Cal DCV - every day

e HP 3458A Auto Cal DCV and AC - once a week

e HP 3458A Auto Cal ALL (DCV, AC and OHM) - one time per month

Before starting the Auto Cal be sure the HP 3458A unit is warmed-up and disconnect all
cables from the measurement inputs.
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A message is shown during the calibration process, see Fig. 4.17.

Test

EEEEE]

Testresulty
Generator

Cord Venfication

Cad

ske  FecodsA
HBM GEN series ... -
automated verification E:::mh & —J
I Cutsmptoucs | :
[SeiS)
Sl up CalStack.

A ——[HP 3458A Auto Cal ALL

Fig. 4.17 Card verification window during HP3458A auto calibration

A HP 3458A auto calibration status

Do not interrupt the Auto Cal process before it is completely finished.
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4.8.6

Exit the GEN series calibration and verification software

You can exit the GEN series calibration and verification software in the GEN series cali-
bration and verification or Mainframe Selection window.

{5 Masnframee Selection [172.29.45.56 (GENTeA-EMC)]

prcii [Framms =

& HYIS0
" Vollage/Cument 150

Chorvet  [Charesit =]

Inieddace.
Seval ruaner
Tree

W veesion

Prysecs name:
Ser st
Tre
e

S vestion

Prysicsl nave
Serial rumter
Tree
Callbustion dater
Cabuation lab
Werbcgton date:
Vesbeaion st

Y5001
GENMA
7515308

Recode D
IPA1300084

GE series M5/
lisised
75915905

Chow

1P S00084

GEH seriss ME/s Powdso g B Trew
N5

HeM

129

HEM Hetherureh 8.

cose | v |

Dugarszations
Comoary.
Openster.
Courivy:

Buwses Vehy

HEM Nethedands BV,

The Nethedands

Fig. 4.18 Exit (Mainframe Selection window)

A Exit

Click Exit to exit the calibration and verification software.
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5 Calibration

5.1 Introduction

The calibration process contains the following tests, depending on which card has
been selected:

e AC calibration

e AC calibration CMRR
e Balance

e Charge calibration

e DC calibration

e DC calibration current
e Excitation [A]

e Excitation [V]

e |EPE AC gain

e OutDAC calibration

ACAUTION

Calibration and verification of Genesis High Speed products is not an easy job. This is most-
ly because of the product characteristics of high bandwidth in combination with low input
ranges and high channel isolation. This means the product is very capable at measuring
very small high frequency disturbances. Calibration of such a system requires an environ-
ment and set-up that is free of unwanted disturbances. If a disturbance is there, our system
will measure it and, as expected, this can influence a calibration process.

A CAUTION

Before starting a calibration or verification, HBM recommends running the GEN series Data
Acquisition System, the installed card(s) and the calibration standards for at least one hour
to achieve the best test specifications.

Calibration and Verification
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ACAUTION

Because of the product characteristics of high bandwidth in combination with low input
ranges and high channel isolation this product is very capable at measuring very small
high frequency disturbances. Therefore it is strongly advised to disconnect all cables that
are not required for the calibration in order to avoid bringing external disturbances into the
system and so influencing the calibration process.

ACAUTION

HBM uses state-of-the-art electronic components in its equipment. These electronic com-
ponents can be damaged by electrostatic discharge (ESD). Therefore, we must emphasize
the importance of preventing ESD when removing or installing cards.

The calibration and verification tests depend on which card has been selected. Therefore,
the windows that appear may differ from the illustrations used in this manual.

Calibration and Verification
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A\ DANGER

Connectors and cables

Do not use non-protected or non-shrouded connectors.
The following connectors are not safe to use with this card and must not be used (see
Fig. 5.1)

Fig. 5.1  Unsafe connectors

The inputs on the 1kV card are compatible with the following connectors and cables
(see Fig. 5.2). All cables used with the 1kV card must support 1000 V DC (or 1000 V AC
peak) and 600 V CAT II. All required cables and connectors can be found in the the
GN610B/GN611B data sheet specifications.

A

Fig. 5.2  Safe connectors

ACAUTION

Inspect your calibration cables, connectors and adapters regularly for wear or damage and
replace them if required.

Regular preventive replacement is strongly advisable since the cost involved in an inves-
tigating usually is way higher then the cost of replacement. For example, in an intensive
usage scenario a half yearly replacement could be advisable.

Calibration and Verification
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5.2 Calibrating cards
In the Mainframe Selection window:

{2 Maindrame Selection [172.29.45.86 (GENMA-EMC))

Channel selacton
i P <)
Seanliwmankianes
Irdadace
Seialnunber  METSONON
Tyom: GENTW
FWvemn  79319%8
Aecondes
A fisconter [Frcinint T =] | Presaneme  RecodsD
Sonal ruacher AN 00084
Lol Tipe GEM tesies M5 fu
B— KV IS0 [ [
™ Vekoga/Cumeet 150 SWwn LTSNS
L T — e
Prysicairane:  Chi_ul
Selelnmber  PATION Ogarizicn
Tyoe: GEM pevies 255 Posstin Aegs B Type Compary  HBM Reterdands BV
Cabvaton dote:  11/26/2015 Opesice R
[= ot HEM
Tha Nethadand:
Vesfication dote: 1282013 s
Wil st b HEM Nethadenss BV F A"m
Cobbate | Wesly. Boves Vil Ex

Fig. 5.3  Mainframe Selection window

A Recorder selection
B  Group or remote probe selection
C Calibrate...

Select the card system (Recorder) you want to calibrate. When available select the
Group of channels or Remote Probe for calibration. Click Calibrate... to open the Card

Calibration window.
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The Card/Remote Probe Calibration window appears.

Card Calibration l

A —

HBM GEN series .. toer-

automated calibration

H —— sove e
D Caltwabon

G —y Tostipady
|| Phke STO08 HP3a5a8: Fiecceder

Fig. 54  Card/Remote Probe Calibration window overview

Test: Lists the tests to be performed (depending on the selected card)
Card: Shows information about the selected card (recorder)

Start: To start the calibration process

Pause: To pause or stop while testing

Close: To end the calibration process

Set up CalStack...: To open the CalStack Setup window

Test results: Shows the test results

Active test: Progress bar (when active)

Recorder values may differ from the Generator and DVM values and do not compromise the
calibration!

TOTTMOO @ >
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A\ CAUTION

Before starting a calibration or verification, HBM recommends running the GEN series Data
Acquisition System, the installed card(s) and the calibration standards for at least one hour
to achieve the best test specifications.

A\ CAUTION

Because of the product characteristics of high bandwidth in combination with low input
ranges and high channel isolation this product is very capable at measuring very small
high frequency disturbances. Therefore it is strongly advised to disconnect all cables that
are not required for the calibration in order to avoid bringing external disturbances into the
system and so influencing the calibration process.

A\ CAUTION

If you have not already done so, set up the CalStack before starting a calibration or veri-
fication to ensure that the GEN series calibration and verification software detects which
calibration standard(s) you are using.
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To begin the calibration process of the selected card:

1. Click Start.
2. Connect the testing fixture to the calibration standard(s) as displayed on your
screen.

GEN series

Fixture
395-1000163

Coaxial cable
——

LF-Generator

HI — Chassis
Output =
put ol B earth [
Ground Test lead
V-Guard

WARNING:
HIGH VOLTAGE GENERATED !!
USE SPECIFIED CABLES/LEADS ONLY !!

Fig. 5.5  Example of a GEN series connection window

The color of your cables may differ from the cables that appear on the GEN series connec-
tion window.
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3. When connected, click OK to start testing.

The system starts the calibration process.

Card Calibration

@ GEN series

automated calibration

B —< RN ENAR NN AR N NRRNE
Active test

DCColbestion  On B 2V

Bessel AL
Test sosults
Fluke 57004 HPM5a,: Recorder
[500.0000 m 5000027 m e
Dec000%  [NOT Tested
God 2 [0

Fig. 5.6  DC calibration

A Test: Indicates the test to be performed
B Active test: Progress bar (when active)
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5.2.1 DC calibration

Test Test
T UG Cotterone, |
o v

Fig. 5.7  Test being performed

A While the system performs the test DC Calibration, the background behind DC
Calibration is blue.

B When the test is passed, the background behind DC Calibration turns green.
C When the test is failed, the background behind DC Calibration turns red.

If a receiver test is performed, only the DC test is available for that selection.

Fig. 5.8  Receiver - Test being performed

Calibration and Verification
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The Active test progress bar shows information on what is currently happening.

Active test
’VDC Calibration Chn. B 2% Beszel A&

Fig. 5.9  Active test progress bar
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5.2.2 AC calibration (depending on card)

A CAUTION

Before performing the AC calibration, HBM recommends plugging the card into a center slot
in the mainframe. This provides access to both sides of the card to allow for any necessary
physical adjustments to AC gain. After AC calibration, the card should be installed into the
slot where it will be used for measurement.

When the DC calibration test is finished, the calibration process continues with the AC
calibration test:

1. Connect the testing fixture to the calibration standard(s) as displayed on the
screen.

GEN series

Fixture
395-1000163

T

Coaxial cable
——

LF-Generator

HI — Chassis
Output =
put ol B earth [
Ground Test lead
V-Guard

WARNING:
HIGH VOLTAGE GENERATED !!
USE SPECIFIED CABLES/LEADS ONLY !!

Fig. 5.10 Example of a GEN series connection window

The color of your cables may differ from the cables that appear on the GEN series connec-
tion window.

2. If connected, click OK to start testing.

If necessary, adjust the channels of the card.

Calibration and Verification
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Only use a ceramic or other non-conductive adjustment tool.

ACAUTION

HBM uses state-of-the-art electronic components in its equipment. These electronic com-
ponents can be damaged by electrostatic discharge (ESD). Therefore, we must emphasize
the importance of preventing ESD when removing or installing cards.

The position of the adjustments depends on which card has been installed.
Please refer to Appendix ,Locations for AC Calibration Adjustments” on page 186 of
this manual.

Fig. 5.11 AC calibration adjustments (example)

v

The remote probe channels support fully automatic AC calibration. In that case, no manual
trimming is necessary and software will continue seamlessly.
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Adjust the channel using the adjustment tool until the needle enters the green section.

Repeat this adjustment for each channel.

When all channels have been properly adjusted, the Next Step or Ready button will be

enabled (depending on which card has been selected).

Trimming -
Channel 1

POS/10(T118)
Vief =1.979d8

Channel 2
POSA0(T118)
Vief = 1,965 dB

Charnel 3
POS/0(T118)
Vief = 1.967 dB

Channel 4
POSA0(T118)
Viref = 2097 48

Fig. 5.12 Channel adjustment (T118)

Click Next Step to continue the adjustment.
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1~ Trirnming
Chaninel 1

POSA00(T127)
Wref = 21,981 dB

Channel 2
POSA00(T127)
Vref = 21969 dB

Channel 3
POSA00(T127)
Wref = 21,967 dB

Channel 4
POSA00(T127)
Vref = 22,092 dB

Fig. 5.13 Channel adjustment ready (T127)

Click Ready after you have adjusted all channels.
The software will then continue the calibration process.

If no particular channel is adjusted or if Skip Channel(s) is selected, the calibration process
will continue but you will receive failing results.
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5.2.3 Calibration test results
When all calibration tests are passed:

e A“Saving Calibration date....” message appears.
e The passed tests and results are indicated by a green background.

When one of the calibration tests is failed:
e A'Calibration failed” message appears.
e The failed tests and results are indicated by a red background.

The Test results are shown once all tests have been performed.

— Test results

A —Test ] DC Calibration I
B —LeInput ]1—L, 0ffs<0.00%  [NOT Tested

C ——Mode: |pgs »| Gne0.00% NOT Tested
D——=Span | poy =

E —¢Filter.  |\wideband ~

Fig. 5.14 Test results

Test list

Input list
Mode list
Span list
Filter list

moow>

Click on one of the lists (A to E) to select the appropriate test and see the result.
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5.2.4 Passed test results

Passed tests and results are indicated by a green background. When the calibration
process is passed, a Saving Calibration date..... message appears in the bottom left-
hand corner of the screen.

Saving Calibration date ...

Fig. 5.15 Saving Calibration date message

o

The calibration date for the card can be viewed in the Perception software when looking at
the Properties of the card.

5.2.5 Failed test results
If one of the tests has failed, a "Calibration failed” message appears.

| Calibration failed *

Calbration faled.
New calbration date not stored in channels,

L

Fig. 5.16  Calibration failed message

The new calibration date will not be stored in the channels.
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Failed tests and results are indicated by a red background.

- Test results

Test  [DC Calibratior v |

Mode: [pgs 2

Span: Izv ,I
Fier:  [\wideband _~|

Input: |2 ,.l Offs<0.00% NOT Tested

Gne0.20%

View Error 1 of 10 -;— A

Fig. 5.17 Failed test results
A View Error

Click View Error repeatedly to see each failed test result.

After the calibration process is complete, power off the GEN series Data Acquisition
System and insert the card into the slot which will be used for measurements.

Once the card is inserted into the appropriate slot, restart the GEN series Data Acqui-
sition System and verify the calibration as outlined in the “Calibration Verification”
section of this manual (see ,Setting up the Verification test” on page 98).

Calibration and Verification
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5 CALIBRATION

5.2.6  Group selection

When a card has multiple channel groups, all groups must be calibrated individually.

Select another channel group in the Groups area and start Calibrate

channel groups are calibrated successfully.

... again until all

Recorder
Recarder: [ﬂecorder D J Physical name:  Recorder D
Serisl pumber:  IPA1900084
~ Groups Type: GEN series 2M5/s
@ HVISO Izolation: Isolated
" Voltage/Curent 150 SW version: 7.99.19305
Fig. 5.18 Groups
A Channel group selection
Calibration and Verification

94

CALIBRATION
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5.2.7 Remote Probe selection

When a card has remote probes connected, all remote probes must be calibrated individu-
ally.

Choose another remote probe from the Remote Probes area and start Calibrate...
again, repeating this until all remote probes have been successfully calibrated.

Recoder
Recorder  |Recotder C j Physical name:  Recorder C
Serial number:  IRB2100035
Bemoiet obe Type: GEN series 20MS /s
 Vokage [IRE2400142) i e
& Curent [IRE2400146] SW version: 87024144
A

Fig. 5.19 Remote Probes
A Remote probe selection

“ Important

Remote probes must be connected in the correct sequence, which is:
Voltage remote probe connects to first optical transceiver port at recorder card while Cur-
rent remote probe is connected to second optical transceiver port at recorder card.

“ Important

When remote probe has been changed on the fly, rescan GEN series mainframe and record-
er to be sure all settings from new remote probe are collected.

Calibration and Verification
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6 Calibration Verification

6.1 Introduction

The verification process performs verifications on the current calibration.
The verification process contains the following tests, depending on which card has
been installed and selected:

e AC coupling - on page 125

AC gain - on page page 126

AC gain [A] - on page page 126

AC probe - on page 127

Balance - on page 128

Bandwidth - on page 129

Charge AC gain - on page 132

Common Mode Rejection Ratio - on page 133
Cold junction - on page 134

CT voltage - on page page 135

DC gain - on page 136

DC gain [A] - on page 136

Excitation [A] - on page 143

Excitation [V] - on page 143

HV probe (BW) - on page 129

HV probe (DC) - on page 136

IEPE AC gain - on page 145

IEPE Excitation - on page 146

Noise - on page 147

Noise [A] - on page 147

OutDAC - on page 148

Quarter bridge resistors - on page 149
Reference - on page 150

Shunt resistors - on page 151

TEDS Class 3 - on page 152

TEDS data - on page 153

Input resistor - on page 154

The calibration and (power) verification tests depend on which card has been installed and
selected. Therefore, the windows that appear in the GEN series Calibration software may
differ from the figures shown in this manual.

GEN series
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6 CALIBRATION VERIFICATION

The calibration and (power) verification tests do not verify the accuracy of the time base.

A CAUTION

Calibration and verification of Genesis High Speed products is not an easy job. This is most-
ly because of the product characteristics of high bandwidth in combination with low input
ranges and high channel isolation. This means the product is very capable at measuring
very small high frequency disturbances. Calibration of such a system requires an environ-
ment and set-up that is free of unwanted disturbances. If a disturbance is there, our system
will measure it and, as expected, this can influence a calibration process.

A\ CAUTION

Before starting a calibration or verification, HBM recommends running the GEN series Data
Acquisition System, the installed card(s) and the calibration standards for at least one hour
to achieve the best test specifications.

A\ CAUTION

Because of the product characteristics of high bandwidth in combination with low input
ranges and high channel isolation this product is very capable at measuring very small
high frequency disturbances. Therefore it is strongly advised to disconnect all cables that
are not required for the calibration in order to avoid bringing external disturbances into the
system and so influencing the calibration process.

A\ CAUTION

Swapping, replacing or removing cards may result in minor deviations in the original calibra-
tion. Always verify the calibration after swapping, replacing or removing the card!

GEN series
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6.2 Verifying cards

6.2.1 Setting up the Verification test

In the Mainframe Selection window:

| 1 Maintrame Selection [172.29.45.36 (GENTUA-EMCH
| - Chanmed selection

-
Tiwe
£ verson

[Fecoant 7] | Pryscsname
[

Dconser
el usrber
Tpe
A | WIS Mo
1 T Viokage/Cumerd 150 P
Chwrst

Physica ame:
ol rusber
Type:
Caltwation date:
Calbeton o
Wescation dae:
Ve ation Lk

HE150M 01
GENTW
TEOE0

Facooder O
PR 00084

GEM seves Sy
Ieclatad
7931905

Cho_ut

AT

GEM series 245/s Powdio Amp. B Type.
220

HaM

12

HEM Methadanch B

e e |

Ongarczaton
Compary HBM Nettwrlarsis BV,
Opesstor. R
County The Nethedands
" Mot |
Powant Visly Est

Fig. 6.1  Mainframe Selection window

A Group or remote probe selection
B Verify...

When multiple channel groups are available select Group for verification. Click Verify...

to open the Card Verification window.

All ISO Digitizer cards enable the Recorder and Channel options.
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6 CALIBRATION VERIFICATION

The Card/Remote Probe Verification window appears.

BCDE F
(a:!:ﬂ-m e ) | | 1
A—ai= Card —
= |[Eg - U
F Sn ﬁ\ﬁih-n“
4 HBM GEN serm e
ML Stndud — H
d veril —_—
l—n Field Specs
L™ Cord Swap Specs —_—

L — teeans
Geresstor DM Reconder

Fig. 6.2  Card/Remote Probe Verification window overview

Test: Indicates the tests to be performed (depending on the selected card)
Card Swap Specs (optional)

Field Specs (optional)

Bandwidth test (optional)

MIL standard test (optional)

Card: Shows information about the selected card

Start: To start the verification process

Save Results...: To save the verification test results
Pause: To pause or stop while testing

Close: To end the verification process

Set up CalStack...: To open the CalStack Setup window.
Test results: Shows the test results

rXC -~ IOmTmmoodw>
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A\ CAUTION

If you have not already done so, set up the CalStack before starting a calibration or veri-
fication to ensure that the GEN series calibration and verification software detects which
calibration standard(s) you are using.

ACAUTION

Before starting a calibration or verification, HBM recommends running the GEN series Data
Acquisition System, the installed card(s) and the calibration standards for at least one hour
to achieve the best test specifications.

ACAUTION

Because of the product characteristics of high bandwidth in combination with low input
ranges and high channel isolation this product is very capable at measuring very small
high frequency disturbances. Therefore it is strongly advised to disconnect all cables that
are not required for the calibration in order to avoid bringing external disturbances into the
system and so influencing the calibration process.

6.2.2 Starting the Verification test

When selecting bandwidth testing, there are optional tests that can be performed
based on the depth of information required.

The basic Bandwidth test is performed by default and will calculate only the -3 db
bandwidth value.

GEN series
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| Card Verification

nauAa
1

HBM

|1~ Tost sy

Fig. 6.3  Card Verification window (Bandwidth tests)

A Card Swap Specs

Selecting the Card Swap Specs check box: This will change the verification fail
criteria are adapted according the data sheet statement for adding/removing or
swapping cards.
Upon selection of this mode there will be a clear statement made in the report
stating:
e Verification results (Card Swap Specifications)
Where in the normal mode the report will state:
e \Verification results (Manufacturing Specifications)
The effect on the verification:
e DC Gain (Voltage): x2 (Offset, Gain, SinL, MSE)
e DC Gain (Current): x2 (Offset, Gain, SinL, MSE)
e CMRR:+10dB
e |EPE AC gain: x2

GEN series
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Field Specs

Selecting the Field Specs check box: This will change the verification fail criteria to
a less demanding level. This function will be used in situations where the equip-
ment is located in a electrically harsh environment where calibration against the
standard level is difficult or not possible.
Upon selection of this mode there will be a clear statement made in the report
stating:
e Verification results (Field Specifications)
Where in the normal mode the report will state:
e Verification results (Manufacturing Specifications)
The effect on the verification:
DC Gain (Voltage): x2 (Offset, Gain, SinL, MSE)
DC Gain (Current): x2 (Offset, Gain, SinL, MSE)
AC Gain (Voltage)
AC Gain (Current)
Bandwidth: 0.9*Lower and 1.1*Upper
Noise (Voltage): x2
Noise (Current): x2
CMRR: +10dB
IEPE AC gain: x2

Full Bandwidth

Selecting the Full Bandwidth check box: This test takes more time than the quick
bandwidth test does. It tests more input values to provide a better picture of the
bandwidth curve before and after the -3db value. A separate log file is produced.

MIL standard

Selecting the MILitary standard check box: This will test all possible DC gain input
spans and takes the most time. When selecting MIL, you will have the option to
select the report to save and display as a pre- or post- Calibration. These will then
be separate files.

GEN series
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To begin the verification process of the selected card:

1. Click Start
2. Connect the testing fixture to the calibration standard(s) as displayed on-screen.

GEN series

Fixture
395-1000163

T

Coaxial cable
——

LF-Generator

HI — Chassis
Output =
put ol B earth [
Ground Test lead
V-Guard

WARNING:
HIGH VOLTAGE GENERATED !!
USE SPECIFIED CABLES/LEADS ONLY !!

Fig. 6.4  Example of a GEN series connection window

The color of your cables may differ from the cables that appear on the GEN series connec-
tion window.

3. When connected, click OK to start testing.

The system starts the verification process.

GEN series
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6.2.3 During Verification Testing
A—sie B Cand
¢ r— Jp— |
F X sn  WBTROOTSZ
P HBM GEN series ©.... e
automated verification F : P § —I
5 ey
B— L LLLL i
DC Gisn Chn 6 002V Butenorh o | 3 0%
i e
[down [ewws [ 6wan §
oncone: S | .
Gar0100% - g
Sink0.020% - o
MSE<0.050% “
;
L
Fig. 6.5 DC gain

A Test: Indicates the test to be performed
B Active test: Progress bar (when active)
C Testresults
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A Test being performed

Test Tast Test
?lﬂﬂ_ F EE— I T
7 F F
F F F
i F F
F F i

1|' i 1

a b c

Fig. 6.6  Test being performed

a While the system performs the test DC Gain, the background behind the DC
Gain is blue.

b When the test is passed, the background behind DC Gain turns green.

¢ When the test is failed, the background behind DC Gain turns red.

If receiver verification was chosen, the screen has the same layout but it also

shows the available tests, as in Fig. 6.7

Fig. 6.7  Receiver verification

GEN series
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B Active test
The Active test progress bar shows information on what is currently happening.

(MENNENENEENENENED
[ Active test

I DC Gain Chn. B 20V Bessel A4

Fig. 6.8  Active test progress ba

C Testresults

For more information, please refer to chapter ,Verification test results” on
page 107.

GEN series
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6.2.4 Verification test results
When all verification tests are passed:

”

e A“Saving Verification date...."” message appears.

e The passed tests and results are indicated by a green background.

When one of the verification tests is failed:

e A'Verification failed" message appears.
e The failed tests and results are indicated by a red background.

You can see the test results once all tests have been performed.

~ Test results

A—|-Test: [DCGan =] Offscooiox (NG00
B —= Input: m Gain<0.100% -
C—}-Mode: [Pos = Sikooeox [0SR
D—=Span: [0y - MsEcoosox |6
E—|-Filtel: Bessel &4 v

Fig. 6.9  Testresults

A Testlist

B Input list
C Modelist
D Spanlist
E Filter list

Click on one of the lists (A to E) to select the appropriate test and see the result.

GEN series
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6.2.5 Passed test results

Passed tests and results are indicated by a green background. When the verification
process is passed, a Saving Verification date..... message appears in the bottom left-
hand corner of the screen.

Saving Verification date .....

Fig. 6.10 Saving Verification date message

The calibration date for the card can be viewed in Perception software when looking at the
properties of the card.

6.2.6 Failed test results
If one of the tests has failed, a Verification failed message appears.

Verification failed x

Verification faled,
New verification date not stored in channels.

|\_

Fig. 6.11 Verification failed message

The new verification date will not be stored in the channels.

GEN series
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Failed tests and results are indicated by a red background.

- Test results-

Test [cMRR  v| CMRR<80d NN
Input: IS—H
Mode: [pgs -
Spar: IW—LI
Filter: m View Error 1 of 1 -l— — A

Fig. 6.12  Failed test results
A View Error

Click View Error repeatedly to see each failed test result.

6.2.7 Saveresults
Click Save Results... to save the verification test results to a report.

The report is a Word file containing:

e Mainframe information
e Card (recorder) information
e Verification test results for each test on each channel

GEN series
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6.2.8 Group selection

When a card has multiple channel groups, all groups must be verified individually.

Select another channel group in the Groups area and start Verify... again until all chan-
nels groups are verified successfully.

Recorder
Recorder: [ﬂecorder D d Physical name;  Recorder D
Serisl pumber:  IPA1900084
- Groups Type: GEN series 2M5/¢
& HVISO Izolation: Isolated
" Voltage/Cunent 150 SW version: 7.99.19305
Fig. 6.13 Groups
A Channel group selection
GEN series
110
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6.2.9 Remote Probe selection

When a card has remote probes connected, all remote probes must be calibrated individu-
ally.

Choose another remote probe from the Remote Probes area and start Calibrate...
again, repeating this until all remote probes have been successfully calibrated.

Recorder
Recorder  |Recotder C j Physicalname:  Recorder C
Senal number: IRE2100035
Femote Probes Type: GEN series 20MS /s
€ Vokage [IRE2400142) teclaton Fber
= Cuent [IRE2400146) Swvesion:  8.70.24144
A

Fig. 6.14 Remote Probes
A Remote probe selection

“ Important

Remote probes must be connected in the correct sequence, which is:
Voltage remote probe connects to first optical transceiver port at recorder card while Cur-
rent remote probe is connected to second optical transceiver port at recorder card.

“ Important

When remote probe has been changed on the fly, rescan GEN series mainframe and record-
er to be sure all settings from new remote probe are collected.

GEN series
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7 Power Verification

7.1 Introduction

The power verification process performs verifications on the current calibration with

respect to power measurements of the card. The power verification process contains
the following tests, depending on which card or remote probe has been installed and
selected:

e DC Power -on page 139

e AC Power -on page 138

e Power vs. Frequency - on page 140
Power vs. Phase - on page 141
PowerFactor - on page 142

The calibration and (power) verification tests depend on which card or remote probe has
been installed and selected. Therefore, the windows that appear in the GEN series Calibra-
tion software may differ from the figures shown in this manual.

The calibration and (power) verification tests do not verify the accuracy of the time base.

ACAUTION

Calibration and verification of Genesis High Speed products is not an easy job. This is most-
ly because of the product characteristics of high bandwidth in combination with low input
ranges and high channel isolation. This means the product is very capable at measuring
very small high frequency disturbances. Calibration of such a system requires an environ-
ment and set-up that is free of unwanted disturbances. If a disturbance is there, our system
will measure it and, as expected, this can influence a calibration process.

A\ CAUTION

Before starting a calibration or verification, HBM recommends running the GEN series Data
Acquisition System, the installed card(s) and the calibration standards for at least one hour
to achieve the best test specifications.

Calibration and Verification
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A\ CAUTION

Because of the product characteristics of high bandwidth in combination with low input
ranges and high channel isolation this product is very capable at measuring very small
high frequency disturbances. Therefore it is strongly advised to disconnect all cables that
are not required for the calibration in order to avoid bringing external disturbances into the
system and so influencing the calibration process.

A\ CAUTION

Swapping, replacing or removing cards may result in minor deviations in the original calibra-
tion. Always verify the calibration after swapping, replacing or removing the card!

Calibration and Verification
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7.2  Verifying Power cards

7.2.1 Setting up the Power Verification test
In the Mainframe Selection window:

i Mamnframe Selection 172294558 (GENTRA-EMC)] =

Interdace
Sendrunber  METSOO

T GENTA
W vession #1508
oo

Becondsr  [Frocondei 0 =] | Prscsinme  Recods b

st IPATS00084
Grupa Tige GEM sesiea 2MS/

& HEa Isedaton Isclated
1 Voksge/Dunent 150 W vession 791505
Chorrel  [Crarret S|eree
Prysicalname:  Chi_ul
Sedlrunber  IPAVS000EM Dugrstalicny
Tiee GEN serins 2M5./z Powlso Amp. B Tipe Compary.  HEM Nethadands BV,
Collvston date 1172502019 Opesior WA

Cobstonish  HEM

Couriyy  Tha Nethsdands
Verficaion date: 122013
Vedbeaton st HEM Hesherlaed: 81 F Mgty
Calbsie. sty | B Vst | Es

Fig. 7.1 Mainframe Selection window
A Power Verify...

Click Power Verify... to open the Card Power Verification window.

The Group or Remote Probe area does not matter at this state of the verification process
because the GEN series Calibration and Verification software controls what to test for
power verification.
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The Card/Remote Probe Power Verification windows appears.

Card Power Verification

A— Teat Cad

T s o—C

PRS00

1_
£

e - Sne
I HBM GEN series
automated power verification j D

Lt ob—E
Ce=&—F

Setyp Catock.. e (3
—_—

H — - Teslioauly
Germrsior Reconder.
[ ] I [
| ] I |

Fig. 7.2 Card/Remote Probe Power Verification window overview

Test indicates the test to be performed (depending on the selected card)
Card: Shows information about the selected card

Start: To start the power verification process

Save Results...: To save the power verification results

Pause: To pause or stop while testing

Close: To end the power verification process

Set up CalStack...: To open the CalStack Setup window

Test results: Shows the test results

A\ CAUTION

If you have not already done so, set up the CalStack before starting a calibration or veri-
fication to ensure that the GEN series calibration and verification software detects which
calibration standard(s) you are using.

TOTMOO @ >
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A\ CAUTION

Before starting a calibration or verification, HBM recommends running the GEN series Data
Acquisition System, the installed card(s) and the calibration standards for at least one hour
to achieve the best test specifications.

ACAUTION

Because of the product characteristics of high bandwidth in combination with low input
ranges and high channel isolation this product is very capable at measuring very small
high frequency disturbances. Therefore it is strongly advised to disconnect all cables that
are not required for the calibration in order to avoid bringing external disturbances into the
system and so influencing the calibration process.

7.2.2 Starting the Verification test
To begin the power verification process of the selected card:

1. Click Start
2. Connect the testing fixture to the calibration standard(s) as displayed on the
screen.
GEN series
Fixture
Power-Generator GN-CAL-3PWR
2-9289.5551
Coaxial cable
HI ———— ul
Normal [v] " r' '1:.
|
||
Coaxial cable
AUXIA] o r' -
Test lead ]
Guard
WARNING:
HIGH VOLTAGE GENERATED !!
USE SPECIFIED CABLES/LEADS ONLY !!

Fig. 7.3  Example of a GEN series power connection window

The color of your cables may differ from the cables that appear on the GEN series connec-
tion window.
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3. When connected, click OK to start testing.
The system starts the power verification process.

7.2.3 During Power Verification Testing

>2a 0> WARNING: VOLTAGE ABOVE B0VOLT cc<<<

roa Cad
A— F St [Fecomm 0 4
" . o [PATE00RE
£ HBM GEN series
automated power verification __|

SR LTI TTTTTTTTTTTTITITIT T T
Active last

AL Powees Ph 3 1500V * 204  Bessel

C —= e
Fhice

2 Fiecoeder
| BAEY | 120A [y [ | W
[ =30k | 1.00 [ saoom:
P fhctive} mm S [Appavert]  Frequency.  Poweacie
iFsoeoTy [oservaR [imsceEy [ s200H: 1,0000
[omes% l— dowex [ omx [ oo

Tol<D124 %

Fig. 7.4  AC Power

A Test: Indicates the test to be performed
B Active test: Progress bar (when active)
C Testresults
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A Test being performed

Test Test Test 1
[ DC P | G DC Pose: |
2 7 AL Pow [F ACH
(2 v i
I 4 =
~ 2 2
1 —Jy— 1
a b c

Fig. 7.5  Test being performed

a While the system performs the test DC Power, the background behind the DC
Power is blue.

When the test is passed, the background behind DC Power turns green.
When the test is failed, the background behind DC Power turns red.

B Active test
The Active test progress bar shows information on what is currently happening.

NN ENNENNNEENENNNNNNENNENEEENI
Active test

AL Power Ph 3 1500V 204  Bessel

Fig. 7.6  Active test progress bar

C Testresults
The Test results window shows information on what is currently happening during
the test (see Fig. 7.7). It shows the generator settings and it lists the measured
or calculated values from the recorder card. When generator settings have a blue
background the program is waiting for the generator output(s) to settle.
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E=| I

A B
| |
Test results
Recorder.
B4V 0636 A 4,050
[ sa00H: [ 10000

Tol<0124 %

Fig. 7.7 Test results (during the test)

A Generator settings
B Testresults

When all tests are done, please refer to chapter ,Power verification test results” on

page 120.
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7.2.4 Power verification test results
When all verification tests are passed:

n

e A“Saving Verification date...."” message appears.
e The passed tests and results are indicated by a green background.

When one of the verification tests is failed:
e A'Verification failed" message appears.
e The failed tests and results are indicated by a red background.

You can see the test results once all tests have been performed.

Test resuity
A . Tost P (active} 0 Reactive] G [Appasera} Frequency  PowerFacior
[AC Pores =l 5188w [D006EVAR | 1518VA | Sam0Hz 1.0000
B Phose: [Phose2 2tz <] [EEEE | [oowsx [ ooox [ oomo

C —ul [mv
D —it [goma
E ——sFiter [Gideband

Tol0124 %

4

Fig. 7.8  Test results

A Test list

B Phaselist

C Voltage span list
D Current span list
E Filter list

Click on one of the lists (A to E) to select the appropriate test and see the result.

Calibration and Verification
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7 POWER VERIFICATION

7.2.5 Passed test results

Passed tests and results are indicated by a green background.
When the verification process is passed, a Saving Power Verification date..... message
appears in the bottom left-hand corner of the screen.

rSaving Power Verification date ..... I

Fig. 7.9  Saving Power Verification date message

The power verification date for the card can be viewed in Perception software when looking
at the properties of the card.

7.2.6 Failed test results
If one of the tests has failed, a Power verification failed message appears.

Power Verification failed X
New verification date not stored in channels.

ela

Fig. 7.10  Power verification failed message

The new power verification date will not be stored in the channels.
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Failed tests and results are indicated by a red background.

Testrenuts

Test  [Powes ve Phate =
Phast: [Phase 3 w3k

Pitctve] 0 [Reactivel S [ppmenlt Frequercy.  PowerFactor

TEIOW (130457 VAF [151500VA 5300Hz | 05011 cap

N [ s [ omex [IES [Tl
UM [soav - T z23% 05~
1B [aorsa -
Faer [\wideband - ViewEnce 1ol 1

Fig. 7.11 Failed test results

A View Error

Click View Error repeatedly to see each failed test result.

7.2.7 Save results

Click Save Results... to save the power verification test results to a report.

The report is a Word file containing:

e Mainframe information

e Card (recorder) information
e Power verification test results for each test on each channel
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8 THEORY OF OPERATION

8 Theory of Operation

8.1 Range and Span explained

Datasheets and software use the terms Range and Span in different situations. It is
easy to convert one into the other.

Range

Fig. 8.1  “Range from”/"Range to” columns in Perception settings sheet

Whenever Range is used it identifies an absolute indication of the analog input. In the
example for Range, the input can measure voltages from-10 V to +10 V (see Fig. 8.1).

Span
Expressed in Span the setting would look like this:

Fig. 8.2  “Span”/"Offset” columns in Perception settings sheet

The same setup shows the Span is 20 V. This doesn't immediately tell what input
voltage can be used. The second control required is the Offset. The example shows the
offset to be 0 V. By definition the input is then defined to be bipolar so input voltages
can be measured from - 1/2 Spanto + 1/2 Span (-10 Vto +10 V).

Changing the Offset to -10 V would change the measured input voltages to 0 to 20 V.
The following block diagram shows the interaction between Span and Offset.

Calibration and Verification
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Amplifier

Fig. 8.3  Span/Offset relation

The selected -10 V Offset is added to the measured input voltages. If the input voltage
is 0V, the ADC will measure a-10 V voltage, the minimum bi-polar level of the ADC.
Raising the input voltage to +20 V, the -10 V Offset will reduce the ADC measured volt-
age to +10 V, the maximum bi-polar value of the ADC.
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8.2 AC Coupling Test

General information
Required equipment:
e LF generator

Acquisition settings:

e Samplerate 10 kS/s

e All channels set to AC coupling

e Mode, Filter and Span settings as defined by the verification process

v

As the AC coupling does not depend on the filter or Span settings, only a selected combina-
tion of these settings is tested to guarantee that AC coupling works in all possible settings
combinations.

Procedure:

e ADC signal (90% of Full Scale) is applied.

e 4000 samples are acquired.

e The standard deviation of this data is calculated.
e This value must be < 0.5 * signal value.

e An AC signal (90% of Full Scale (pk-pk)) at 200 Hz is applied.
e 4000 samples are acquired.

e The standard deviation of this data is calculated.

e This value must be > 0.5 * signal value.

The test results are either pass or fail. The test does not verify the exact -3 dB point for
the AC coupling, as the AC coupling frequency is defined by a single capacitor and is
not adjustable.
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8.3 AC Gain (Voltage or Current) Test

General information
Required equipment:
e LF generator

Acquisition settings:

e Maximum sample rate

e All channels are DC coupled

e Mode, Filter and Span settings as defined by the verification process

v

The AC Gain test uses a selected set of all Mode Filter and Span settings supported by
the Device Under Test (DUT). The selection is based on the technical design of the DUT to
ensure that all design combinations are tested.

AC Gain test measures amplitude accuracy over frequency. Generator amplitude is set
to 90% of Full Scale or less as of generator limitations. Over at least 5 periods, signal
is measured and standard deviation of measured signal is calculated. Compared to the
input signal, accuracy in percentage is calculated and reported in verification report.
Value is checked if it is within tolerance.
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8.4 AC Probe Test

General information
Required equipment:
e LF generator

e GN813 or GN814

Acquisition settings:

e Sample rate 10 kS/s

e All channels set to AC coupling

e Mode, Filter and Span settings as defined by the verification process

Procedure:

e A DC signal (90% of Full Scale) is applied.

e 4000 samples are acquired.

e The standard deviation of this data is calculated.
e This value must be < 0.5 * signal value.

e An AC signal (90% of Full Scale (pk-pk)) at 200 Hz is applied.
e 4000 samples are acquired.

e The standard deviation of this data is calculated.

e This value must be > 0.5 * signal value.

The test results are either pass or fail. The test does not verify the exact -3 dB point for
the AC coupling, as the AC coupling frequency is defined by a single capacitor and is

not adjustable.
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8.5 Balance Test

General information

The Balance function adds a DC voltage to the input amplifier to correct unbalance in
the input signal.

Required equipment:

e DC reference

e  Multimeter

o Afixture is required for easy connections to the bridge amplifier

Acquisition settings:
e All channels set to bridge mode
e Filter and Span settings as defined by the verification process

Procedure:

The balance voltage is set in six steps from -0.25 V t0 0.25 V.
The DC reference is also set to the same voltage and is denoted as Vset,.

In each step, an average voltage value is measured by the GEN series (please refer to
DC gain page 136). This voltage is corrected for the balance voltage and then denoted
as Vmeas,.

6 6
SumX = Z Vset; Sumy = Z Vmeas;
i=1 i=1
6 6
2
SumX?= ZVseti SumXY = Z Vset; * Vmeas;
i=1 i=1

MeanX = SumX/ 6
MeanY = SumY /6

(6*SumXY) — (SumX*SumY)
(6*SumX*) — (SumX)*

Slope =

Intercept = MeanY — (Slope * MeanX)

BestFit = (Slope * Vset;) + Intercept

Fig. 84  Balance test
MS_Balance = Maximum( Absolute(Vmeas, - Vset) / Span) * 100%
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8.6 Bandwidth Test (HV probe BW)

The HV probe (BW) test is identical to the standard bandwidth test with the exception
that it expects the HV probes to be attached to the input channels. This creates differ-
ent bandwidth limit checks.

General information
Required equipment:

e The HF generator

e 50 Ohm termination plug

Acquisition settings:
e All channels set to bridge mode
o Filter and Span settings as defined by the verification process

v

The bandwidth test uses a selected set of all Mode Filter and Span settings supported by
the Device Under Test (DUT). The selection is based on the technical design of the DUT to
ensure that all design combinations are tested.

There are two types of bandwidth tests:

The Quick bandwidth test is always run as the standard test to determine the -3 dB
point. If Full bandwidth is selected, an enhanced test is also performed on the different
signal frequencies.

8.6.1 Quick Bandwidth Test

AC gain is measured using a total of three frequency values to check if the - 3 dB point
is within the specifications.

A 90% Full Scale AC signal is input from the HF generator into the device being tested.
The initial signal frequency is set either to 500 Hz using Fluke 5700A, 5720A or 5730A
or to 50 kHz using Fluke 5820A or 9500B.

4000 samples are acquired and the standard deviation is calculated and stored as Vref.

The -3 dB point is calculated as (.7071* Vref) and is denoted as 3dBval.
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The frequency is then incremented to the minimum bandwidth specification value
(Freq, ). 4000 samples are acquired and the standard deviation is calculated and
denoted as Vmeas, . Vmeas, must be higher than 3dBval.

The frequency is then incremented to the maximum bandwidth specification value
(Freq,,). 4000 samples are acquired and the standard deviation is calculated again and
is denoted as Vmeas,,. Vmeas,; is compared with Vref and must be lower than 3dBval.

A fictitious line is drawn between the two measured points. From the point where this
line meets the 3dBval, the frequency is calculated.

ACgain,_ = 20log,, (Vmeas, / Vref)
ACgain,; = 20log,, (Vmeas,, / Vref)

Bandwidth = ((ACgain + 3) / (ACgain _ - ACgain,)) * (Freq,, - Freq, ) + Freq_

8.6.2 Full Bandwidth test

During this test, the amplitude behavior of the amplifier is tested over the frequency
range that the amplifier supports.

The start frequency is set to the maximum sample rate of the channel / 2000 and is
denoted as Fstart. The end frequency is set to the maximum sample rate of the chan-
nel and is denoted as Fstop. The frequency range from Fstart to Fstop is divided into
frequency ranges of decades and five steps per decade are tested.

The frequency decades used are:
e 100Hzto1kHz

e 1kHzto10kHz

e 10kHzto 100 kHz

e 100kHzto 1 MHz

e 1MHzto 10 MHz

e 10MHzto 100 MHz

e etc.

During the test, a sine wave of the selected frequency is applied using 90% peak to
peak amplitude of the amplifier Span that is currently being tested.
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The Fluke 5820A or 95008 calibrator only supports a maximum of a 5.5 V peak to peak
signal. Therefore, any results of the amplifier span above 50 V will be negatively influenced
by the maximum of the 10% Full Scale signal.

The test then starts at Fstart and applies the calibrator amplitude (Voutput) and mea-
sures the RMS value of the channel (Vmeasured).

Actual frequencies used during the tests are rounded to the step-size of the calibrator used
and are slightly increased to overcome beat-frequency measurements. The results logged in
the extra results file is the amplifier attenuation in dB; 20 * log (Vmeasured/Voutput).
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8.7 Charge AC Gain Test

General information
Required equipment:
e LF generator

Acquisition settings:

e Maximum sample rate

e Channels set to Charge Mode

e Mode, Filter and Span settings as defined by the verification process

The charge amplifier measures charge in Coulombs. The 5700A generator does not
make charge signals. A capacitor is used to convert the 5700A voltage into a charge:

Q=V*C

Capacitor C is built into the test fixture. Its value is 1 nF.

Example: A sine wave signal with an amplitude of 1 V will give charge on capacitor
plates that is a sine wave with 1 nC amplitude. This charge is used as the test signal to
test the charge amplifier.

Procedure:

An AC signal of 0.4* Span with a frequency of 250 Hz is attached to the positive input
(with C in series). This amplitude in RMS is denoted as Vin.

4000 samples are acquired and the standard deviation is calculated and denoted as
Vmeas.

ChargeError = ((Vmeas / Vin) — 1) * 100%
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8.8 CMRR (Common Mode Rejection Ratio) Test

General information
Required equipment:
e LF generator

Acquisition settings:

e 1kS/s samplerate

e All channels are DC coupled

e Mode, Filter and Span settings as defined by the verification process

v

The CMRR process uses a selected set of all Mode Filter and Span settings supported by
the Device Under Test (DUT). The selection is based on the technical design of the DUT to
ensure that all design combinations are tested.

Procedure:

For isolated channels, the AC signal from the LF generator is between the channel
input (signal and isolated ground) and system ground.

For non-isolated channels, the CMRR test can only be performed on differential amplifi-
ers and then the AC signal is applied between the channel inputs (positive and nega-
tive) and channel/system ground.

The input signal frequency is set to 80 Hz.

The input signal voltage (peak) is set to 3 * Span unless the value is limited by the
amplifier specification or the LF generator. In this case, the maximum allowed/avail-
able voltage is used.

2000 samples are acquired. The standard deviation of this data is then calculated and
denoted as Vmeas.

The LF generator RMS output voltage is denoted as Vin.

The CMRR is calculated in dB as follows:

CMRR = 20log,, (Vmeas / Vin)
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8.9 Cold Junction Test

General information
Required equipment:
e GEN DAQ Universal multi channel fixture (1-GN-CAL9)

Acquisition settings:
e Mode, Filter and Span settings as defined by the verification process

Used to test cards that support TEDS class 2 devices. This test uses a known TEDS
Class 2 sensor, 1-Wire Digital Thermometer sensor, to verify that the detection and
content reading circuitry of the card is operational.

Procedure:

Test fixture is connected to all channels under test. Each channel has an individual
TEDS class 2 device connected. TEDS sensor detection is activated and the sensor
should be detected within 20 seconds (maximum timeout, typical behavior is faster)
for the test to pass. When valid sensor is detected the temperature is readout and
checked for valid reading.

The test is passed if all channels detect the temperature sensor (TEDS class 2) AND
read temperature is as expected within 20 seconds.

A table with PASS/FAIL results for TEDS class 2 sensor detection, measured tempera-
ture [°C] and detection time is added to the report.
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8.10 Current Transducer Voltage Test

General information
Required equipment:
e  Multimeter

Acquisition settings:
e Mode, Filter and Span settings as defined by the verification process

Procedure:

CT Voltage with medium load, used for current transducer power supply, is measured
with multimeter and documented in the verification report. With this test, also CT Sta-
tus input is checked for functionality, pass or fail.
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8.11 DC Gain (Voltage or Current) Test (HV probe DC)

The HV probe (DC) test is identical to the standard DC gain voltage test with the excep-
tion that it expects the HV probes to be attached to the input channels. During the test,
the input voltages are higher to test the divider ratio of the HV probes.

General information
Required equipment:
e DC reference

e Multimeter (DVM)
(Only required when the accuracy of the DC reference is not adequate)

Acquisition settings:

e Maximum sample rate

e All channels DC coupled

e Mode, Filter and Span settings as defined by the verification process

H w

The standard DC gain process uses a selected set of all Mode Filter and Span settings
supported by the Device Under Test (DUT). The selection is based on the technical design
of the DUT to ensure that all design combinations are tested..

Procedure:

Six voltages are input one at a time, using the DC reference. These voltages are equally
divided between -45% of Span and +45% of Span.

Each of the six voltages are stored and denoted as Vin,
For each applied voltage, an average value is calculated.
e For sample rates < 10 MS/s, 100 k samples are averaged.

e For sample rates = 10 MS/s, 10 M samples are averaged.

Each averaged value is denoted as Vmeas..
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A “least squares regression” line is then calculated as follows:

DC Gain Test

6 6
SumX= ;lVini SumY = e

1

6 6
SumX?= iZ;Viniz SumXY = &

MeanX= Sum X /6
MeanY= SumY/6

(6 * SumXY) — (SumX* SumyY)
(6 * SumX2) — (SumX) 2

Slope=

Intercept= MeanY- (Slope * MeanX)
BestFit = (Slope * Vin;) + Intercept

Vmeas;

Vin; * Vmeas;

e Gain Err = (Slope-1) *100%
o Offset Err = (Intercept / Span) * 100%

e  SINL = Maximum( Absolute(Vmeas, - BestFit) ) / Span * 100%
e MSE = Maximum( Absolute(Vmeas, - Vin,)) / Span * 100%

8.11.1 The MIL (Military) standard test

This is also a DC gain test and is different from the basic test in several ways. It covers
all voltage spans and all filters and it is not a selective test as the basic DC gain test is.

Because this test is fully comprehensive, it generally takes a lot longer to perform the

(MIL) standard test than the basic DC gain test.
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8.12 Power (AC)

General information
Required equipment:
e Power generator

Acquisition settings:

e Maximum sample rate

e All channels DC coupled

o Filter and Span settings as defined by the verification process

Procedure

The generator makes synchronized sine waves for voltage and current that will be
measured by the Genesis system. Voltage and current, amplitudes 45% of Span, are
in phase with power factor is 1 and signal frequency is 53 Hz. Power measurement is
setup within the RTFDB formulas.

Results are calculated over 5 cycles and actual power, P (Active), will be in the verifica-
tion report and checked within tolerance. Some more results are calculated and shown
during the test process:

e Q (Reactive) power
e S (Apparent) power
e Frequency

e PowerFactor
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8.13 Power (DC)

General information
Required equipment:
e Power generator

Acquisition settings:

e Maximum sample rate

e All channels DC coupled

o Filter and Span settings as defined by the verification process

Procedure

The generator makes voltage and current that will be measured by the Genesis system.
Voltage and current levels are +45 % of Span. Measurements are average values over
100 k samples (sample rate < 10 MS/s).

Power is calculated as the product; voltage times current. The value Power is checked
for the specified tolerance.
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8.14 Power vs. Frequency

General information
Required equipment:
e Power generator

Acquisition settings:

e Maximum sample rate

e All channels DC coupled

o Filter and Span settings as defined by the verification process

Procedure:

Power versus frequency is almost the same as the AC Power test but this test is done
for more frequencies. Starting at 0 Hz (DC) up to 5 kHz signal frequency with power
factor is 1, for sine wave signals. In this test, power at 0 Hz (DC) is also calculated with
the RTFDB formulas and should have equal results as DC Power test. AC results are
calculated over 5 cycles.

Actual power, P (Active), for tested frequencies (including 0 Hz) will be in the verifica-
tion report and checked within tolerance. Some more results are calculated and shown
during the test process:

e Q (Reactive) power
e S (Apparent) power
e Frequency

e PowerFactor

For some cards, maximum signal frequency can be more than 5 kHz. To calculate power in
the RT-FDB (Real-time Formula database), it is necessary to increase the number of cycles.
The report will list the specific number of cycles used.
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8.15 Power vs. Phase

General information
Required equipment:
e Power generator

Acquisition settings:

e Maximum sample rate

e All channels DC coupled

o Filter and Span settings as defined by the verification process

Procedure:

Power versus phase measures power (P, Q and S) for different phase settings between
voltage and current sine waves at 53 Hz. Current can be leading the voltage, or it lags
the voltage. This can also be expressed as capacitive (current leads voltage) or induc-
tive (current lags voltage) loads.

Phase is given as power factor with “cap” for capacitive load or “ind” for inductive load.

For example:
PowerFactor = 1.0 : no phase shift between current and voltage
PowerFactor = 0.5 cap : current is leading voltage with
60° > cos(60°) = 0.5

Actual power, P (Active), for tested phases will be in the verification report and checked
within tolerance. Some more results are calculated and shown during the test process:

e Q (Reactive) power
e S (Apparent) power
e Frequency

o PowerFactor
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8.16 PowerFactor

General information
Required equipment:
e Power generator

Acquisition settings:

e Maximum sample rate

e All channels DC coupled

o Filter and Span settings as defined by the verification process

Procedure:

This test measures the power factor the generator outputs for 53 Hz sine wave signals.
Generator is set for power factor from 1.0 to 0.0 (capacitive load), phase from 0° to

90° where current leads voltage signal. The PowerFactor value is a result of the RTFDB
formulas and checked within tolerance. Some more results are calculated and shown
during the test process:

e P (Active) power

e Q (Reactive) power
e S (Apparent) power
e Frequency
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8.17 Excitation Voltage [V] and Excitation Current [A] Test

General information

Required equipment:

e Multimeter

e Afixture is required for easy connections to the bridge amplifier

Acquisition settings:

e Bridge amplifier supporting Voltage and Current Excitation.

e All channels set to bridge mode.

e Mode, Filter and Span settings as defined by the verification process

Procedure:

Excitation Voltage is set from 1V to 15 V in eight steps: Vset..
The Excitation Voltage is measured by the Multimeter and denoted as Vmeas..

8 8
SumX = ZVseti SumyY = Z Vmeas;
i=1 i=1
8 8
2
SumX?= ZVseti SumXY = Z Vset; * Vmeas;
i=1 i=1

MeanX = SumX / 8
MeanY = SumY /8

(8*SumXY) - (SumX*SumY)
(8*SumXx?) — (SumX)”

Slope =

Intercept = MeanY - (Slope * MeanX)
BestFit = (Slope * Vsetj + Intercept

Fig. 8.5  Excitation Voltage test

MS_Bridge_VExc = Maximum( Absolute(Vmeas, - Vin,) / Span) * 100%
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Excitation Current is set from 0.002 A to 0.040 A in eight steps: Iset,.
The Excitation Current is measured by the Multimeter and denoted as Imeas..

8 8
SumX = Z Iset; Sumy = Z Imeas;
i=1 i=1
8 8
SumX?= Z IsetiZ SumXyY = Z Iset; * Imeas;
i=1 i=1

MeanX = SumX /8
MeanY = SumY /8

(8*SumXY) — (SumX*SumY)
(8*SumXx?) — (SumX)*

Slope =

Intercept = MeanY - (Slope * MeanX)

BestFit = (Slope * Iset;) + Intercept

Fig. 8.6  Excitation Current test

MSE_Bridge_IExc = Maximum( Absolute(Imeas, - Iset) / Span) * 100%
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8.18 IEPE AC Gain Test

General information
Required equipment:
e LF generator

Acquisition settings:

e Maximum sample rate

e All channels set to IEPE Mode

e Excitation Current 0 mA (off)

o Filter and Span settings as defined by the verification process

Procedure:

An AC signal of 0.4* Span Voltage peak / 1 kHz is attached to the positive input.
The RMS value of AC signal is denoted as Vin.

4000 samples are acquired and the standard deviation is calculated and denoted as
Vmeas.

IEPE_GainError = ((Vmeas / Vin) — 1) * 100%
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8.19 IEPE Excitation Test

General information
Required equipment:
e DC reference

e  Multimeter

Acquisition settings:

e Maximum sample rate
e |EPE Mode

e InputSpan10V

Procedure:

IEPE compliance voltage is tested by measuring the voltage over a 2 kOhm resistor (DC
reference load) with the maximum Excitation Current.
The voltage measured is stored as Comp.IEPE

For the IEPE current test, the current set by the amplifier is denoted as lin,.

The DC reference is set to ‘Resistance mode’. R= 1000 Ohm. The Multimeter measures
the voltage over the fixed internal resistance of the DC reference.

This value is divided by 1000 and denoted as Imeas..

15 15
SumX = Z lin; Sumy = Z Iimeas;
i=1 =1
15 15
SumX?= Z Tin;” SumXY = Z lin; * limeas;
i=1 i=1

MeanX = SumX /15
MeanY = SumY /15

(15*SumXY) — (SumX*SumY)

Slope =
ope (15*SumX )= (Sumx)>

Intercept = MeanY — (Slope * MeanX)
BestFit = (Slope * Vin; ) + Intercept

Fig. 8.7  IEPE excitation test

MSE_IEPE_Exc = Maximum( Absolute(Imeas; - lin,) / Span) * 100%
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8.20 Noise (Voltage or Current) Test

General information
Required equipment:
e 50 Ohm termination plug

Acquisition settings:

e Maximum sample rate

e All channels are terminated together with a single external 50 Ohm plug
e Mode, Filter and Span settings as defined by the verification process

v

The noise test uses all Filter and Span settings for default Mode supported by the Device
Under Test (DUT).

Procedure:
For each test setting, 4000 samples are taken.

The standard deviation of this data is then calculated and denoted as Vmeas_,

Noise _=Vmeas_,/ Span*100%

std
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8.21 OutDAC Test

General information
Required equipment:
e  Multimeter

Acquisition settings:
e The OutDAC test can be performed without the front end

Procedure:

The output is set to - Testvoltage.
The Multimeter measures the voltage denoted as OutDACmin.

The output is set to + Testvoltage.
The Multimeter measures the voltage denoted as OutDACmax.

GainError = ((OutDACmax - OutDACmin) / (2 * TestVoltage) - 1) * 100%

OffsetError = ((OutDACmax + OutDACmin) / (OutDACSpan) * 100%
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8.22 Quarter Bridge Resistor Test

General information

Required equipment:

e Multimeter

e GEN DAQ Universal single channel fixture (1-GN-CAL9)

Acquisition settings:
e All channels set to half-bridge mode
Procedure:

The GEN series bridge amplifier has one or two quarter bridge completion resistors
installed as standard.

This test checks the value of these resistor(s). Therefor the single channel test fixture
completes the internal half-bridge and quarter bridge resistors with a known sensor
resistor. The voltage deviation is measured and so the quarter bridge resistor can be
calculated Value(s) are denoted as Quarter_1, Quarter_2 in test report.

The test is passed if all quarter bridge resistor(s) are within specifications.
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8.23 Reference Signal Test

General information
Required equipment:
e 50 Ohm termination plug

Acquisition settings:
e All channels DC coupled
e Mode, Filter and Span settings as defined by the verification process

Procedure:

The 50 Ohm terminal is connected to the channel input. An internal reference test
signal is directly coupled into the amplifier. This reference test signal is a square wave
with its frequency and amplitude set as in the Hardware Library specification file.

The sample rate and number of samples are set up so that about five periods of the
square wave are recorded. See Fig. 8.8.

E :

Test iesulls
0

:: |F;..»T%| E:cﬁjz%%z_ yhone
Mode [pos =] Gre0dS1k  [NEAANS
S [qy -]
Flec [Bossel A8 =]

ANP.data (% of full scale)

]
2
2

~30000

Time (sample]

Fig. 8.8  Recorded reference test signal with calculated results

A sweep is taken. Zero crossings of the recorded reference test signal are used to
calculate the test signal frequency and duty cycle. These results are saved as Ref. Freq
and Ref. DC respectively.

The high and low voltage levels are used to calculate the reference test amplitude
error. When the amplifier DC gain (see ,8.11 DC Gain (Voltage or Current) Test (HV
probe DC)" on page 136) has been tested for the corresponding Span and filter set-
tings, the result is compensated for DC gain and stored as Ref. Gain. Otherwise, the
Ref. Gain result is a combination of the reference test signal amplitude error and DC
gain amplifier error.
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8.24 Shunt Resistor Test

General information

Required equipment:

e Multimeter or LF generator

e Afixture is required for easy connections to the bridge amplifier

Acquisition settings:
e All channels set to bridge mode

Procedure:

The GEN series bridge amplifier has one or two bridge completion resistors installed as
standard and some amplifiers also have one open connection at the bridge completion
card. This test checks the value of these resistor(s) and/or the open position.

Two ways to measure the shunt resistor(s):
1. Values are measured by the Multimeter.

2. Values are calculated with two known external resistors (LF generator) and sup-
plied with channel excitation voltage.

Value(s) are denoted as Shunt_1, Shunt_2, ... in test report.
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8.25 TEDS Class 3 Data Test

General information
Required equipment:
e GEN DAQ Universal single channel fixture (1-GN-CAL9)

Acquisition settings:
e Mode, Filter and Span settings as defined by the verification process

Used to test cards that support TEDS Class 3 on bridge amplifiers. This test uses a
fixed, known TEDS Class 3 sensor to verify that the detection and content reading
circuitry of the card is operational.

Procedure:

Test fixture is connected to channel under test. Channel is set to bridge mode and
TEDS class 3 sensor detection is activated. The sensor should be detected within 20
seconds (maximum timeout, typical behavior is faster) for the test to pass. When valid
TEDS class 3 sensor is detected database readout starts and is compared with the
known definitions of the fixture content. After the channel has been tested, its mode is
set to differential basic again.

The test is passed if all channels detect the TEDS class 3 fixture AND read the
expected data within 20 seconds.

A table with PASS/FAIL results for TEDS class 3 sensor detection and data verification
is added to the report.
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8.26 TEDS Data Test

General information
Required equipment:
e TEDS database BNC fixture (1-GN-CALTEDS)

Acquisition settings:
e All channels set to Basic mode
e Channel IEPE excitation active

Used to test cards that support TEDS on IEPE amplifiers. This test uses a fixed, known
TEDS sensor to verify that the detection and content reading circuitry of the card is
operational.

Procedure:

All channels are switched from basic into IEPE mode sequentially and the TEDS data-
base BNC fixture should be detected within 15 seconds (maximum timeout, typical
behavior is faster) for the test to pass. Once the TEDS database BNC fixture has been
detected, database readout starts and is compared with the known definitions of the
fixture content. After the channel has been tested, its mode is set to differential basic
again.

The test is passed if all channels detect the TEDS fixture AND read the expected data
within 15 seconds.

A table with PASS/FAIL results for TEDS sensor detection and data verification is
added to the report.
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8.27 Input Resistor Test

General information
Required equipment:
e Multimeter and LF generator

Acquisition settings:

e Maximum sample rate

e All channels are DC coupled

e Mode, Filter and Span settings as defined by the verification process

Procedure:

Some GEN series amplifiers have the possibility to terminate the measurement signal
with a 50 Ohm input resistance. The resistance of this termination resistor is measured
in this test.

Per channel the termination resistor is switched-in and a well known DC current (1) is

generated and connected to the input. The voltage over the termination resistance, as
result of the current, is measured by the multimeter (V_ ) and is also measured by the
channel under test (V

multi

meas) .

e Input Resistance=V_ /I
e Measure Resistance=V__ /1

meas

multi

Both results are in the test report.
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A Log Files and Reports

A1 Introduction

During the calibration, verification and power verification process, several log files are
produced in the default folder.

Below is a matrix of the log files that are produced. These log files can be imported into
Microsoft Excel® to create graphical representations of the data contained inside them.

Calibration / Verification log files

Test specifica- | Standard veri- | Power verifica- | Extra report
tions file fication report | tion report rich
rich text text
Standard Yes Yes No Yes, DC gain
verification test measured
values
Full bandwidth Yes Yes No Yes, DC gain
verification test measured
values +
FULL band-
width test
values
MIL pre-cali- Yes Yes + pre-cal No Extended
bration ver MIL version of full
verification bandwidth
MIL post-cali- Yes Yes + post-cal No Extended
bration ver MIL version of full
verification bandwidth
Power verifica- No No Yes Yes, measured
tion values

Calibration and Verification
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Acquisition cards (group 1)

1-GN1611
1-GN3211
1-GN610-2
1-GN611-2 1-GN8101B
1-GN1610 | 1-GN610B 1-GN815 1-GN840B | 1-GN8102B
1-GN3210 | 1-GN611B | 1-GN816 | 1-GN1640B | 1-GN8103B
DC gain Voltage v v v v v
DC gain Current v
Bandwidth v v v v v
Cold Junction v
Excitation Voltage v
Noise v v v v v
AC coupling v v v v v
CMRR v v v v
IEPE Excitation v v v
IEPE AC gain v v v
Charge AC gain v v
TEDS Class 3 v
TEDS data v v v
Shunt resistors v
Quarter resistors v
Input resistance v
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Acquisition cards (group 2)

1-GN310B
1-GN311B

DC gain Voltage v v
DC gain Current v v
Bandwidth v v
Noise v v
CMRR v v
DC Power v v
IEPE AC gain v v
AC Power v v
Power vs. Freq. v v
Power vs. Phase v v
PowerFactor \4 \4

1-GN110

1-GN111

1-GN112

1-GN113 1-GN114 1-GN1202B
DC gain Voltage v v
Bandwidth v v
Noise v v
AC coupling v v
CMRR v v
Analog Output
Reference Signal v
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CT Voltage

1-P1011-4 1-P1111-4 1-P112I-4
1-P2011-4 1-P2111-4 1-P2121-4 1-GN800B
DC gain Voltage v v v
DC gain Current v v
AC gain Voltage v v v
AC gain Current v v
Bandwidth v v v
Noise Voltage v v v
Noise Current v v
CMRR v v v
v
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A.2  The verification log files
A.2.1 The standard verification log file ...

GEN series Calibration and Verification Software 1 V4.00

Verification Date : Feb 25, 2020
SPEC-File version :4.00.20134
A — Mainframe Interface Info
Serialnumber :IHE1500101
Type : GENTtA
SW version :7.99.20055
B — Recorder Info
Physical Name : Recorder A
Serialnumber 1 IPA2000124
Type : GEN series 2MS/s
SW version :7.99.20055
No. channels 16
Channel Type : Powlso Amplifier B Type
Card Test PASSED
Used Equipment for testing card:
DC reference : Fluke 5700A SN#: 7485603
LF generator : Fluke 5700A SN#: 7485603
HF generator : Unspecified (manual)
Generator (HV) : Fluke 5700A SN#: 7485603
Multimeter : HP3458A SN#: 2823A16099

Pre Calibration Verification results (Mil Standard, Manufacturing Specifications)

Filter: Wideband

Input: 1
C — Span Offset DCGain SINL BWdth
V) (%) (%) (%) (kHz)
100.0 -0.001 -0.001 0.003 12473
200.0 -0.002 -0.002 0.003 NA®
1000.0 -0.002 0.000 0.003 1277.5
2000.0 -0.001 -0.005 0.002 NA®
3000.0 -0.001 -0.001 0.002 NA®

meet the specifications listed in the datasheet.

CMRR
(dB)
-73.0
NA®
NA®
NA®D
NAD

Noise
(%)
0.009
0.006
0.002
0.002
0.002

(1) Note: If "NA" appears in the report results, it indicates that the corresponding
test for that specific span and filter combination has not been conducted. Only a
select subset of all span/filter combinations are assessed. With positive results, it
can be inferred by design that the untested span/filter combinations will also

Fig. A.1  Standard verification test result report (example / part 1)

A Mainframe information
B Card (Recorder) information
C Testresults

Calibration and Verification
LOG FILES AND REPORTS

159




A

LOG FILES AND REPORTS

The standard verification test result report includes the results for cards with the active

AC gain test (voltage or current).

AC Gain Test

Filter: Wideband

Input: 1

Range: 200 V

Frequency Input Actual Tolerance Deviation MU
19.98 Hz 127.28 Vrms 127.28 Vrms 0.041 % 0.000 % 0.10 Vrms
99.9 Hz 127.28 Vrms 127.28 Vrms 0.041 % 0.000 % 0.01 Vrms
499.5 Hz 127.28 Vrms 127.28 Vrms 0.041 % - 0.001 % 0.01 Vrms
1.998 kHz 127.28 Vrms 127.25 Vrms 0.161 % - 0.021 % 0.01 Vrms
9.99 kHz 127.28 Vrms 127.13 Vrms 0.441 % -0.119 % 0.01 Vrms
49.95 kHz 127.28 Vrms 127.35 Vrms 0.720 % 0.059 % 0.04 Vrms
199.8 kHz 108.70 Vrms 108.50 Vrms 0.964 % -0.184 % 0.33 Vrms
499.5 kHz 42.630 Vrms 41.905 Vrms 3.987 % - 1.700 % 0.395 Vrms
999.0 kHz 18.547 Vrms 17.217 Vrms 9.043 % -7.173 % 0.075 Vrms

Fig. A.2
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Standard verification test result report (example / part 2)
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A.2.2  Uncertainty calculation for AC gain verification
Uncertainty for the AC gain verification depends on the accuracy of the generator.

Input voltage or current can deviate from perfect behaviour and thus introduce a fault in the
AC gain measurement.

The generator used for AC gain verification is a Fluke Multi Product Calibrator. Depend-
ing on Fluke type, the specifications can change. Specifications are given for voltage
and current, DC or AC.

Detailed specifications, 99 % Confidence Level, AC Voltage for Fluke 5730A
Absolute Accuracy, Relative
tcal 5 °C Accuracy,
. 1] °
Range Resolution Fre?l-lljze)ncy =1 e
90 Days | 1 Year 24 Hours
+(ppm of output + pV)
22V 10 pv 10 - 20 270+ 50 300 + 500 250 + 500
20 -40 100 + 200 110 + 200 95 + 200
40 -20k 46 + 70 48 + 70 30+ 70
20k =50k 77+120 80+ 120 70+120
50k - 100k 97 + 250 100 + 250 100 + 250
100 k — 300 k 290 + 800 300 + 800 270 + 800
300 k-500k 1100 + 2500 1200 + 2500 900 + 2500
500k-1M 1600 + 4000 1800 + 4000 1300 + 4000
+(ppm of output + mV)
220V 100 pv 10 -20 270+5 300+5 250+5
20 - 40 100+ 2 110+ 2 95+2
40 -20k 60+0.7 65 +0.7 45+ 0.7
20k =50k 95+ 1.2 100+1.2 75+1.2
50k — 100 k 170+ 3 180+3 140+ 3
100 k — 300 k 1000 + 20 1100 + 20 600 + 20
300 k - 500 k 5200 + 50 5400 + 50 4500 + 50
500k-1M 9000+ 100 10000 + 100 8000 + 100

With these numbers, from the specifications document for Fluke 5730A, it is possible
to calculate the voltage input uncertainty. For AC gain verification, the 1 year absolute
uncertainty numbers are used. The probability is 99% that the generator output lies
within the error band.
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For example:
Output : 108.70 Vrms @ 200 kHz
Generator range : 22to220V
Absolute uncertainty : +(1700 ppm of output + 20 mV

+(1100x 10%x 108.70 + 20.103)
+(0.1396 Vrms)
+0.1396/108.7 x 100%

+0.128% (voltage uncertainty in respect to 108.7 Vrms output at
200 kHz)

The uncertainties of Fluke 5730A are absolute; probability has a rectangular distribu-
tion and thus the uncertainty calculation should be multiplied by 0.58x

Final error is then multiplied by the coverage factor k=2, which, for a normal distribu-
tion, corresponds to a coverage probability of approximately 95%. The uncertainty in
percentage is used to calculate the voltage uncertainty in Volt and that value is listed
in the report as MU, measurement uncertainty.

For example:
Voltage Uncertainty : Uv=0.128%
Total Uncertainty : U=2x0.58x0.128%
U=0.148%
Voltage . 108.7 Vrms
MU : MU=108.7x0.148 /100
MU =0.161 Vrms

AC Gain Test
Filter: Wideband
Input: 1
Range: 200 V
Frequency Input Actual Tolerance Deviation MU
19.98 Hz 127.28 Vrms 127.28 Vrms 0.041 % 0.000 % 0.05 Vrms
99.9 Hz 127.28 Vrms 127.28 Vrms 0.041 % 0.000 % 0.01 Vrms
499.5 Hz 127.28 Vrms 127.28 Vrms 0.041 % - 0.001 % 0.01 Vrms
1.998 kHz 127.28 Vrms 127.25 Vrms 0.161 % -0.021 % 0.01 Vrms
9.99 kHz 127.28 Vrms 127.13 Vrms 0.441 % -0.119 % 0.01 Vrms
49.95 kHz 127.28 Vrms 127.35 Vrms 0.720 % 0.059 % 0.02 Vrms
199.8 kHz 108.70 Vrms 108.50 Vrms 0.964 % -0.184 % 0.16 Vrms®
499.5 kHz 42.630 Vrms 41.905 Vrms 3.987 % - 1.700 % 0.325 Vrms
999.0 kHz 18.547 Vrms 17.217 Vrms 9.043 % - 7173 % 0.048 Vrms
(1) Measurement uncertainty (MU) = 0.16 Vrms

Fig. A.3  AC gain test results (example)
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A.2.3 The Power verification log file (Part1)
GEN series Calibration and Verification Software 1 V4.00
Power verification results (Manufacturing Specifications)
Verification Date : Feb 25, 2020
SPEC-File version :4.00.20048
A — Mainframe Interface Info
Serialnumber :IHE1500101
Type : GENTtA
SW version :7.99.20055
B — Recorder Info
Physical Name : Recorder A
Serialnumber :IPA2000124
Type : GEN series 2MS/s
SW version :17.99.20055
No. channels 16
Channel Type : Powlso Amplifier B Type
Test Info
Sample rate :2.0 MS/s
Cycle average : 5 cycles (for AC power measurements)
Filter : see details in result table(s)
Card Test PASSED
Used Equipment for testing card:
DC reference : Fluke 5700A SN#: 7485603
LF generator : Fluke 5700A SN#: 7485603
HF generator : Unspecified (manual)
Generator (HV) : Fluke 5700A SN#: 7485603
Multimeter : HP3458A SN#: 2823A16099
Power generator : Fluke 5522A SNi#: 4544901
Uncertainty: The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor k = 2, which for a normal distribution
corresponds to a coverage probability of approximately 95 %. The standard uncertainty
of measurement has been determined in accordance with EA publication EA-4/02.
AC Power
Filter: Bessel (IIR) @ 200 kHz
Phase 1:ul &il
Power Nominal Actual
C —e Range Frequency Input factor power power Tolerance ~ Deviation MU
50V/0.075 A 53 Hz 31.82V/0.0477 A 1.00 1.5188 W 1.5190 W 0.07 % 0.02 % 0.0015 W
50V/0.15A 53 Hz 31.82V/0.0955 A 1.00 3.0375W 3.0380 W 0.07 % 0.02 % 0.0022 W
50V/03A 53 Hz 31.82V/0.1909 A 1.00 6.0750 W 6.0757 W 0.07 % 0.01 % 0.0038 W
50V/06A 53Hz 31.82V /03818 A 1.00 12.150 W 12,151 W 0.07 % 0.01 % 0.011 W
50 V/1.0A 53 Hz 31.82V/0.6364 A 1.00 20.250 W 20252 W 0.12% 0.01 % 0.016 W
S0V/12A S53Hz 31.82V/0.7637 A 1.00 24.300 W 24.301 W 0.07 % 0.00 % 0.018 W
50V/20A 53Hz 3182V /12728 A 1.00 40.500 W 40.503 W 0.12% 0.01 % 0.033 W

Fig. A.4  Power verification test result report (example part 1)

A Mainframe information
B Card (Recorder) information
C Testresults
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A.2.4 The Power verification log file (Part2)

Power vs. Freq.

Power ~ Nominal Actual
Range Frequency Input factor power power Tolerance Deviation MU
1000V/06A OHz 900.0 V/0.54 A 486.00 W 48589 W 0.04%  -0.02% 0.15W

53 Hz 6364V /03818 A  1.00 243.00 W 243.02W  0.07% 0.01 % 023 W
100 Hz 6364V /03818 A  1.00 243.00 W 243.02W  0.07% 0.01 % 023 W
500 Hz 636.4V /03818 A  1.00 243.00 W 24299W  0.08%  -0.01 % 023 W
1 kHz 6364V /03818A  1.00 243.00 W 24293 W 0.10%  -0.03% 245W
5kHz 6364V /03818 A  1.00 243.00 W 24292W  026%  -003% 1079 W

1500 V/06A OHz 1020.0 V/0.54 A 550.80 W 55069 W  0.05%  -0.02% 0.18 W
53 Hz 954.59V/0.3818 A 1.00 364.50 W 364.52W  0.07% 0.01 % 035W
100 Hz 954.59 V/0.3818 A 1.00 364.50 W 36450 W 0.07 % 0.00 % 035W
500 Hz 954.59V/0.3818 A 1.00 364.50 W 36448W  0.08%  -0.01% 035W
1 kHz 95459 V/0.3818 A 1.00 364.50 W 36438W  0.10%  -0.03% 3.67W
5kHz 954.59V/0.3818 A 1.00 364.50 W 36436 W 026%  -004% 16.19W

Power vs. Phase

Power  Nominal Actual
Range Frequency Input factor power power Tolerance Deviation MU
1000V/0.6 A 53Hz 6364V /03818A  1.00 243.00 W 243.02W  0.07 % 0.01 % 023 W
636.4V /03818 A 0.50ind 121.50 W 12151W  0.12% 0.00 % 044 W
6364V /03818 A 0.50cap 121.50 W 121.57W  0.12% 0.06 % 044 W
6364V /03818A 0.10ind 2430 W 2429 W 1.00%  -0.04 % 049 W
6364V /03818 A 0.10cap 2430W 2439 W 1.00 % 0.39 % 049 W

6364V /03818 A 0.05ind 12.15W 1209W  1.99%  -0.49 % 049 W
6364V /03818 A 0.05cap 12.15W 1222w 1.99% 0.58 % 049 W
636.4V/03818A 0.0l1ind 243 W 240 W 9.89%  -1.05 0.49 W
6364V /03818 A 0.0lcap 243 W 249W 9.89 % 231 % 049 W

1500V/0.6 A 53Hz 954.59V/0.3818 A 1.00 364.50 W 364.54W  0.07% 0.01 % 035W
95459V /03818 A 0.50ind 18225 W 18221 W  0.12%  -0.02% 0.66 W
95459 V/0.3818 A 0.50cap 182.25W 18237W  0.12% 0.07 % 0.66 W
95459 V/0.3818 A 0.10ind 3645 W 3648 W  1.00% 0.08 % 0.74 W
954.59V/0.3818 A 0.10cap 36.45W 36.64 W 1.00 % 0.52 % 0.74 W

95459V /0.3818 A 0.05ind 1823 W 1818W  1.99%  -022%  0.74W
95459 V/0.3818 A 0.05cap 1823 W 1838W  1.99% 0.86 % 0.74 W
95459V /0.3818 A 0.01ind 3.65W 3.62W  989%  -0.74 0.74 W
954.59V/0.3818 A 0.0l cap 3.65W 375W 9.89 % 2.79 % 0.74 W
PowerFactor
Power
Range Frequency Input factor  Act.cosPhi ~ Tolerance Deviation MU
100V/0.6A  53Hz 63.64V/03818 A  1.00 1.0000 0.0100 0.0000 0.0000
0.80 0.8002 0.0100 0.0002 0.0012
0.60 0.6003 0.0100 0.0003 0.0016
0.50 0.5003 0.0100 0.0003 0.0018
0.40 0.4004 0.0100 0.0004 0.0019
0.20 0.2004 0.0100 0.0004 0.0020
0.10 0.1006 0.0100 0.0006 0.0020
0.00 0.0004 0.0100 0.0004 0.0020

Fig. A.5  Power verification test result report (example part 2)
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A.2.5 Uncertainty calculation for power verification

Uncertainty for the power verification depends on the accuracy of the generator. Both
the voltage and current can deviate from perfect behavior and thus introduce a fault in
the power measurement.

Beside voltage and current, the phase difference between the current and voltage also
introduces an error for the AC power measurements. This error should also be considered
for the uncertainty calculation.

The power generator used for power verification is the Fluke 5522A Multi-Product Cal-
ibrator. Specifications are given for voltage and current, DC or AC, and the uncertainty
for phase is given.

Detailed specifications DC Voltage for Fluke 5522A

Range Absolute Uncertainty, Stability | Resolu- | Max.
tcalt5°C tion pVv Burden®
1(ppm of output +pV)
90 days 1 year 24 hours,
t1°C
1(ppm of
output +uV)

0t0 329.9999 mV 15+1 20+1 3+1 0.1 65Q
0t0 3.299999 V 9+2 11+2 2+15 1 10 mA
0to0 32.99999 V 10+ 20 12+20 2+15 10 10 mA
30t0 329.9999 V 15+150 18 + 150 25+100 |[100 5 mA
100 to 1020.000 V| 15+ 1500 18 + 1500 3+300 10001 5 mA

Q) Remote sensing is not provided. Output resistance is < 5 mQ for outputs = 0.33 V. The AUX
output has an output resistance of < 1 Q. TC simulation has an output impedance of
10Q+1 Q.

With these numbers, from the specifications document for Fluke 5522A, it is possible
to calculate the two (voltage/current for DC) or three (voltage/current/ phase for AC)
independent input uncertainties. For power verification, the 1- year absolute uncer-
tainty numbers are used. The probability is 99% that the generator output lies within
the error band.
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For example
Output . 2VDC
Generator range -> 010 3.299999V
Absolute uncertainty -> +(11 ppm of output + 2 pV)
+(11x10°x 2+ 2.109)
+(24 pv)

+24.10%/2 x 100%
+0.0012% (voltage uncertainty in respect to 2 VDC
output)

The uncertainties of Fluke 5522A are absolute; probability has a rectangular distribu-
tion and thus the uncertainty calculation should be multiplied by 0.58x

Contributions to uncertainties are independent and the individual errors can therefore
be added together by the root sum square (rss) method. The final sum is then mul-
tiplied by the coverage factor k=2, which, for a normal distribution, corresponds to a
coverage probability of approximately 95%. The uncertainty in percentage is used to
calculate the active (P) power uncertainty in Watt and that value is listed in the report
as MU, measurement uncertainty.

For example
Test
Power Range

Power vs. Phase
+1800 W (1500 V and 1.2 A)

Frequency 53 Hz
PowerFactor 0.10 cap (current leads voltage)
Output 954.59 V RMS and 0.7637 A RMS

Voltage Uncertainty
Current Uncertainty
Phase Uncertainty
Total Uncertainty

Active power (P)

MU

U, = 0.0310%
U, = 0.1000%
U, = 1.7365%

U = 2 x V[(0.58xUV)? + (0.58xUC)>
+(0.58xUPF)7]
U = 1.0090%

P =954.59x0.7637 x 0.1
P=7290W

MU =72.90 x 1.0090 / 100
MU =1.47W
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Power vs. Phase

Filter: Bessel (IIR) @ 200 kHz
Phase 2: u2 & i2

Range Frequency
1500V/12A 53Hz

Input
954.59 V/0.7637 A
954.59 V/0.7637 A
954.59 V/0.7637 A
954.59 V/0.7637 A
954.59 V/0.7637 A
954.59 V/0.7637 A
954.59 V/0.7637 A
954.59 V/0.7637 A
954.59 V/0.7637 A

(1) Measurement uncertainty (MU) = 1.47 W

Power
factor
1.00
0.50 ind
0.50 cap
0.10 ind
0.10 cap
0.05 ind
0.05 cap
0.01 ind
0.01 cap

Nominal
power
729.00 W
364.50 W
364.50 W
72.90 W
72.90 W
3645 W
3645 W
729W
729W

Actual
power
729.04 W
364.58 W
364.56 W
73.02 W
72.99 W
36.50 W
3648 W
7.44 W
734 W

Tolerance

0.07 %
0.12 %
0.12%
0.51 %
0.51 %
1.00 %
1.00 %
4.96 %
4.96 %

Deviation
0.01 %
0.02 %
0.02 %
0.16 %
0.13 %
0.13 %
0.07 %
2.00 %
0.70 %

MU
0.59 W
1.31W
131W
1.47W
1.47 WO
147TW
1.47W
1.48 W
1.48W

Fig. A.6  Power vs. Phase test result report (example)
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A.3  Producing graphical results - DC gain
The extra log file can be imported into Microsoft Excel® to make a visual plot of the
graphical data.

Be sure to select: Original data type = Delimited » Delimiter = Semi-colon, to be able to
import the data correctly.

Fig. A.7 is an example of the expected graphical output of the DC gain section of a log
file-(“Test name: DC gain test” Fig. A.7).

19 Test name DCgainTest Ch1Error

20 Mode: Positive |
21 Filter: Wideband | 0
22 Span: 2V | o000 L1 2 3 4 5 &
23 Expected Chl Ch2 Ch3 Ch4 Chl-Expected | —— chi Error
2 -0.09 -009003 0 0 0] -3E05]
25|  -0.054 -0.05403 0 0 0| -2.7E-05 400005 QQ\Q\—
| ——Linear (Ch1

26| -0.018 -001803 0 0 0| -3.1E-05 | -0.00004 Error)
27 0.018 001798 0 0 0| -24€-05 \

| | -0.00005
28| 0054 005397 0 O 0 -29605 ||
29 009 00895 0 0 O] -49e-05] | 000008
e 0.00003 -

31 Span: AV

32 |Expected Chl Cch2 ch3 cha 0.00002 -+ o
33 -0.18 -0.17998 2.2E-05 —4—Ch1Error

0o 0 o
34| -0108-010799 0 0 0 13E05 0.00001
35  -0.036 003599 0 0 0 15605 al “  —Linear(ch1 |
36| 0036 003602 0 0 0 2IE05 - B 5& Error) |
37 0108 010801 O O 0  7E06 -0.00001
38 018 017999 0 0 0 -LSE0S

-0.00002

Fig. A.7  Example of a graphical output (DC gain Test)

One extra column (highlighted in blue) has been created to show the difference
between the two columns for the expected results and actual results. Doing this will
show you the error in the results to which you can add a trendline (shown in red).
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A.3.1 Producing graphical results - Full Bandwidth

When the Full (extra) test is selected, an extra log with the Full bandwidth results file

will be in the log save folder.

This file can be imported into Microsoft Excel® to make a visual plot of the graphical
data.

Be sure to select: Original data type = Delimited » Delimiter = Semi-colon, to be able to
import the data correctly.

Fig. A.8 is an example of the expected graphical output for a Full bandwidth.

[} 3 L L & Ll - M o a LS 1 u ¥
TS Bt Aomaplifs [XT]
Chn. 1 [dB]
o
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v
“hiderand i 2seccmoe
1t vee
o b Townz cand na a3 Chak Cha T Chl
" L R
Im.— 9 o aags 008 fat Gaoh L]
1 d o om oo oem gem wenm o
utﬂ; Q08 086y @ osm e LTS
b Q000 0000 0007 0081 Qe 000 9 oo &
H uei| aes G 4o amn Gms Sm am
Q.00 0000 0004 0008 061 DS 6GT H00N
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Fig. A.8  Example of graphical output (Full Bandwidth Test)
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B Test Fixtures and Cables

B.1  Fixture requirements

Input Card Fixture Requirement Overview

Extensive use of the fixtures impacts the reliability of the results. Yearly preventive
inspection and/or testing of the fixtures improves reliability.
@ o« )
2 | - | 8
s | S| 8] 2 al 3|5
S| 3| 3| 2|3| 3|53
Acquistion cards and 5. E. 5 "f E. 5 5.
options - - - o - - -
1-6045 L\r;]ti;:lusaetor \ \
1-GN110 HV6600 100M v v
1-GN111 HV6600 25M v v
1-GN112 MV6600 100M v v
1-GN113 MV6600 25M v v
1-GN310B | Power 2M ISO v v v
1-GN311B | Power 200k ISO v v v
1-GN610B | ISO 1kV 2M v v v
1-GN611B | ISO 1kV 200k v v v
1-GNg15 | DasOnEPE v v v v
1-GN816 SSSLCQ%PE v v v v
1-GN840B | Uni ISO 500k-8 v v
1-GN1202B | Receiver 100M v v
1-GN1640B | Uni ISO 500k-16 v v v v
1-GN3210 | HiRes 250k-32 v v v v
1-GN3211 | Basic 20k-32 v v v
1-GN8101B | Basic 250M v v v
1-GN8102B | Basic 100M v v v
1-GN8103B | Basic 25M v v v
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Remote Probes Fixture Requirement

Extensive use of the fixtures impacts the reliability of the results. Yearly preventive
inspection and/or testing of the fixtures improves reliability.

Remote probes
1-P1011-4 Voltage RP 2M

1-P2011-4 Voltage RP 20M
1-P1111-4 Current RP 2M
1-P2111-4 Current RP 20M
1-P1121-4 Current RP+ 2M
1-P2121-4 Current RP+ 20M

S |1S|S[S|S S |1-GN-CAL-CABLES
SIS S |S[S S [1-GN-CAL-4PWR

SIS|S|S|S ]S |1-GN-CAL1

ACAUTION

General limitations for all Calibration fixtures:

Operating temperature range: 5 °C to 40 °C

Operating relative humidity: 0% to 80%; non-condensing
Operating altitude: maximum 2000 m above sea level
Operating environment: indoor, pollution degree.

General limitations for all Calibration fixtures:

e Only connect to equipment with OVC Il or less

ACAUTION

Inspect your calibration cables, connectors and adapters regularly for wear or damage and
replace them if required.

Regular preventive replacement is strongly advisable since the cost involved in an inves-
tigating usually is way higher then the cost of replacement. For example, in an intensive
usage scenario a half yearly replacement could be advisable.
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B.2  1-GN-CALT1 calibration and verification software
The 1-GN-CALT is the basic software and tools required to get started.

1-GN-CAL1 GEN DAQ calibration kit

Part number Quantity Description

426-033600 1 Software CD incl. manual (V1.10)
869-911800 1 NI converter USB-IEEE
869-923300 1 Tool ceramic adjuster
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B.3  1-GN-CAL-CABLES

The 1-GN-CAL-CABLES is the basic cable set and contains the support tools required
to work with any of the Genesis High Speed systems. As such, it is required for any
calibration kit.

1-GN-CAL-CABLES GHS calibration cable set

Part number Quantity Description

024-924600 3 Safety adapter BNC-4 mm banana

024-927200 3 Safety adapter BNC-4 mm banana modified

085-997900 2 CBL/BNC safety

024-924700 1 Insulated short connector

085-998100 1 Banana cable 1.50 m red ISO

085-009000 1 Banana cable 1.50 m red ISO modified

085-998300 1 Banana cable 1.50 m black ISO

085-009100 1 Banana cable 1.50 m black ISO modified

085-998200 1 Banana cable 1.50 m blue non-ISO

024-924800 2 Safety adapter BNC-4 mm banana

869-901700 1 50 Ohm term BNC plugsocket

085-998700 1 Short circuit plug

085-999100 1 6600 HV ID AC CAL PWR cable

085-998600 1 BNC t-adapter (Female-Male-Female)

085-977100 1 USB cable A-B 1.8 m (6 ft)
ACAUTION

Inspect your calibration cables, connectors and adapters regularly for wear or damage and
replace them if required.

Regular preventive replacement is strongly advisable since the cost involved in an inves-
tigating usually is way higher then the cost of replacement. For example, in an intensive
usage scenario a half yearly replacement could be advisable.
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B.4  1-GN-CAL2A GEN DAQ Basic/Fast Diff/Uni/HV fixture

The 1-GN-CAL2A is a dedicated fixture for most cards that use BNC or 4 mm banana
connectors. For information on how to order the fixture as a part of your calibration
kits, please refer to appendix ,Fixture requirements” on page 170.

1-GN-CAL2A GEN DAQ Basic/Fast Diff/

Part number Quantity Description

LD-395-1000163 1 GEN DAQ Basic/Fast Diff/Uni/HV fixture)
LD-024-924600 6 Isolated 4 mm banana to BNC adapter
LD-024-1000345 1 ISO BNC coupler

2-9289.5550 1 HV Cap fixture

Fig. B.1  LD-395-1000163 fixture assembly

el

Fig. B.2  LD-024-924600 Isolated 4 mm banana pin to BNC adapter

Fig. B.3  LD-024-1000345 I1SO BNC coupler

Fig. B.4  2-9289.5550 HV Cap fixture
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Limitations for HV Cap fixture:

e Voltage rating: < 1000 V DC
e Supply must be free of overvoltages and spikes

This device must be connected in accordance with the instructions from the HBM GEN
series calibration software and may not be used in any other configuration or for any other
purpose than the calibration of HBM equipment.
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B.5 1-GN-CAL3 GEN DAQ 1kV DC/AC probe cables

The 1-GN-CAL3 is a set of cables used for the high voltage DC/AC probes that use

4 mm banana connectors. All cables use safety banana connectors to meet all safety
requirements during 1 kV tests.

For information on when to order the probe cables as a part of your calibration
kits, please refer to appendix ,B.1 Fixture requirements” on page 170.

1-GN-CAL3 GEN DAQ 1kV DC/AC probe cables

Part number Quantity Description
LD-085-998100 8 Banana cable 1.5 m red isolated
LD-085-998300 8 Banana cable 1.5 m black isolated

Fig. B.5  Banana cable

This high voltage device should be connected in accordance with the instructions from
the HBM calibration software and never in any other configuration or used for any other
purpose than the calibration of HBM equipment.
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B.6 1-GN-CAL5 GEN DAQ bridge 16 pin LEMO fixture
The 1-GN-CALS5 is a dedicated fixture for bridge cards that use a 16 pin LEMO connec-
tor.

For information on when to order the fixture as a part of your calibration kits, please
refer to appendix ,B.1 Fixture requirements* on page 170.

1-GN-CAL5 GEN DAQ

Part number Quantity Description

LD-395-912301 1 GEN DAQ bridge 16 pin LEMO fixture

LD-395-913900 1 GEN DAQ bridge 16 pin LEMO sensor fixture
Fixture bridge 4 channel

Fig. B.6  LD-395-912301 fixture bridge 4 channel

Q ;= 4 295-913900
—

Fig. B.7  LD-395-913900 Fixture bridge shunt

Fixture bridge shunt
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B.7  1-GN-CAL6 GEN DAQ 16 channel HDSUBS50 fixture

The 1-GN-CALS6 is a dedicated fixture for high channel count cards that use a single
50 pin HDSUB50 connector. It should not be used for cards that use two HDSUB50
connectors.

For information on when to order the fixture as a part of your calibration kits, please
refer to appendix ,B.1 Fixture requirements” on page 170.

1-GN-CAL6 GEN DAQ 16 channel HDSUE
Part number Quantity Description
LD-395-920600 1 GEN DAQ 16 channel HDSUBS50 fixture

A B

Fig. B.8  D-395-920600 16 channel card fixture assembly

A (16 channel card front)
B (16 channel card back)
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B.8 1-GN-CAL7 GEN DAQ 32 channel HDSUB50 fixture

The 1-GN-CAL7 is a dedicated fixture for high channel count cards that use two 50
pin HDSUB50 connectors. It should not be used for cards that use a single HDSUB50
connector, as the fixture will not have enough friction to stay in place.

For information on when to order the fixture as a part of your calibration kits, please
refer to appendix ,B.1 Fixture requirements” on page 170.

1-GN-CAL7 GEN DAQ 32 channel HDSUB50 fixture

Part number Quantity Description
LD-395-920500 1 GEN DAQ 32 channel HDSUBS50 fixture

Fig. B.9  LD-920500 32 channel card fixture assembly

A (32 channel card front)
B (32 channel card back)
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B.9 1-GN-CAL-3PWR GEN DAQ Power fixture
The 1-GN-CAL-3PWR is a dedicated fixture for the GN31x power analyzer cards. For
information on when to order the fixture as a part of your calibration kits, please refer

to ,B.1 Fixture requirements” on page 170.

1-GN-CAL-GN31XB PowerCard Calibration fixture

Part number Quantity Description

2-9289.5551 1 GEN DAQ Power fixture
LD-024-924600 4 Isolated 4 mm banana to BNC adapter

Fig. B.10 2-9289.5551 3 channel Power card fixture assembly

Fig. B.11 LD-024-924600 Isolated 4 mm banana pin to BNC adapter
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Limitations for GN31xB PowerCard Calibration fixture:

e High voltage channels: <1100 V RM
e Low voltage channels: < 30 V RMS
e Current channels: <2.5 A

This high voltage device should be connected in accordance with the instructions from
the HBM calibration software and never in any other configuration or used for any other
purpose than the calibration of HBM equipment.
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B.10 1-GN-CAL9 GEN DAQ universal fixture

The 1-GN-CAL9 is a dedicated fixture for universal cards that use ODU GK2L0OC con-
nector. For information on when to order the fixture as a part of your calibration kits,
please refer to chapter ,B.1 Fixture requirements* on page 170.

1-GN-CAL9 GEN DAQ universal fixture

Part number Quantity Description
LD-395-1002090 1 GEN DAQ Universal multi channel fixture
LD-395-1002091 1 GEN DAQ Universal single channel fixture

Fig. B.12 LD-395-1002090 (left) and LD-395-1002091 (right) universal fixtures
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B.11 1-GN-CAL-TEDS GEN DAQ TEDS database BNC fixture

The 1-GN-CAL-TEDS is a dedicated fixture for cards that support TEDS (Transducer

Electronic Data Sheet) readouts.

For information on when to order the fixture as a part of your calibration kits, please

refer to appendix ,B.1 Fixture requirements* on page 170.

1-GN-CAL-TEDS GEN DAQ TEDS database BNC fixture

Part number

Quantity

Description

LD-395-920700

1

GEN DAQ TEDS database BNC fixture

Fig. B.13 LD-395-920700 TEDS sensor data plug
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B.12 1-GN-CAL-4PWR GEN DAQ 4 channel POWER fixture

The 1-GN-CAL-4PWR are dedicated fixtures for Remote Probe, Voltage and Current,
power analyzer. For information on when to order the fixture(s) as a part of your cali-
bration kits, please refer to ,Remote Probes Fixture Requirement” on page 171.

1-GN-CAL-4PWR GEN DAQ 4 channel POWER fixture

Part number Quantity Description

2-9289.5625 1 Probe Cal Fixture A

2-9289.5626 1 Probe Cal Fixture B

LD-024-924600 4 Isolated 4 mm banana to BNC adapter

Fig. B.15 2-9289.5626 4 channel Probe Cal Fixture B assembly
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Fig. B.16  LD-024-924600 Isolated 4 mm banana pin to BNC adapter

Limitations for Remote Probe Calibration fixtures:
e High voltage channels: <1100 V RMS

e Current channels: <2.5A

e Impact energy level: IK06 (<1 J)

This high voltage device should be connected in accordance with the instructions from
the HBM calibration software and never in any other configuration or used for any other
purpose than the calibration of HBM equipment.

A DANGER

Input and output of the fixtures do not have any means of galvanic insulation. Voltage at
the input is also available at the output. So, it is dangerous to touch open connectors, e.qg.
BNC connector with middle pin that can be touched, during test.
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C Locations for AC Calibration Adjustments

C.1  1-GN810-2 Basic 200k, 1-GN811-2 Basic 1M, 1-GN812-2 Basic 1M ISO,
1-GN813-2 Basix XT TM ISO and 1-GN814-2 Basic XT 200k ISO

Use plastic adjustment tools only. Metal tools will affect the accuracy.

e The adjustments for the even-numbered channels are located on the right-hand
side of the card.

e The adjustments for the odd-numbered channels are located on the left-hand side
of the card.

Fig. C.1  1-GN810-2, 1-GN811-2, 1-GN812-2, 1-GN813-2 and 1-GN814-2 adjustment points

T1500 adjustment point for Channel 1
T2500 adjustment point for Channel 2
T3500 adjustment point for Channel 3
T4500 adjustment point for Channel 4
T5500 adjustment point for Channel 5
T6500 adjustment point for Channel 6
T7500 adjustment point for Channel 7
T8500 adjustment point for Channel 8

IO TMTMmMmooOw>
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C.2  1-GN440-2 Uni 200k ISO and 1-GN441-2 Uni TM ISO

Use plastic adjustment tools only. Metal tools will affect the accuracy.

Fig. C.2  1-GN440-2 and 1-GN441-2 adjustment points

A T110 adjustment point for POS/10
B T120 adjustment point for POS/100
C T111 adjustment point for NEG/1

D T121 adjustment point for NEG/100
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C.3  1-GN412-2 HiSpeed 100M and 1-GN413-2 HiSpeed 25M

Use plastic adjustment tools only. Metal tools will affect the accuracy.

Fig. C.3  1-GN412-2 and 1-GN413-2 adjustment points

A Adjustment point for POS/10
B Adjustment point for POS/100
C Adjustment point for NEG/10
D Adjustment point for NEG/100
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C.4 1-GN310B Power 2M ISO and 1-GN311B Power 200k ISO

Use plastic adjustment tools only. Metal tools will affect the accuracy.

Fig. C.4  1-GN310B and 1-GN311B adjustment points

T101A adjustment point for Channel 1 (u1)
T101B adjustment point for Channel 2 (u2)
T101C adjustment point for Channel 3 (u3)
T101D adjustment point for Channel 4 (i1)
T101E adjustment point for Channel 5 (i2)
T101F adjustment point for Channel 6 (i3)

Mmoo W >
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C.5 1-GN610-21S0 1kV 2M and 1-GN611-2 I1SO 1kV 200k

Use plastic adjustment tools only. Metal tools will affect the accuracy.

Fig. C.5 1-GN610-2 and 1-GN611-2 adjustment points

T200 adjustment point for Channel 1
T200 adjustment point for Channel 2
T200 adjustment point for Channel 3
T200 adjustment point for Channel 4
T200 adjustment point for Channel 5
T200 adjustment point for Channel 6

Mmoo w >
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C LOCATIONS FOR AC CALIBRATION ADJUSTMENTS

C.6 1-GN815 Basic/IEPE 2M IS0 and 1-GN816 Basic/IEPE 200k ISO

Use plastic adjustment tools only. Metal tools will affect the accuracy.

e @ e—

This shisid b clamped by the fop shisid
LD-044-1000127 200

Fig. C.6  1-GN815 and 1-GN816 adjustment points

T100A adjustment point for Channel 1
T100B adjustment point for Channel 2
T100C adjustment point for Channel 3
T100D adjustment point for Channel 4
T100E adjustment point for Channel 5
T100F adjustment point for Channel 6
T100G adjustment point for Channel 7
T100H adjustment point for Channel 8

TOTTMmMoO W@ X>
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C.7

1-GN8101B Basic 250M, 1-GN8102B Basic 100M and 1-GN8103B Basic 25M

Use plastic adjustment tools only. Metal tools will affect the accuracy.

e
& GNB10xB cnfk
- T100A -

TIIA® GNB1x
T100A:

Ti008

TiMe
T1008:

TI00C

TiINC

T100C!
T1000:

FEVEEEEE

Fig. C.7
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T100A adjustment point for CH 1
T10TA adjustment point for CH 1
T100B adjustment point for CH 2
T101B adjustment point for CH 2
T100C adjustment point for CH 3
T101C adjustment point for CH 3
T100D adjustment point for CH 4
T101D adjustment point for CH 4

Tozzrr X« —

1-GN8101B, 1-GN8102B and 1-GN8103B adjustment points

T100E adjustment point for CH 5
T101E adjustment point for CH 5
T100F adjustment point for CH 6
T107F adjustment point for CH 6
T100G adjustment point for CH 7
T101G adjustment point for CH 7
T100H adjustment point for CH 8
T101H adjustment point for CH 8
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C.8

1-GN110, 1-GN111, 1-GN112 and 1-GN113 Isolated Digitizers

Opening the Isolated Digitizer

1.

Power off the unit by using the power switch and when using the 1-GN112 or
1-GN113 Isolated Digitizers, also remove the power cord.

Remove the rubber protectors at each end of the Isolated Digitizer.

When working with 1-GN110 and 1-GN111, use a flathead screwdriver to remove
the battery screw (one fixed "captive” screw for each battery).
Pull out the batteries from the casings using the battery handle.

Remove the two (top) black plastic cross-head fasteners and plugs at each end of
the Isolated Digitizer's outer casing.

Remove the blue casing lid to reveal the metal battery housing.
Carefully lift out the metal battery/power supply casing.

This might be difficult! At one end of the casing, there is a connector pin and plug assembly
which you will have to pull apart.

7.

10.

Plug in the supplied cable accessory (CBL/6600 HV ID AC CAL PWR) from the
digitizer-base to the bottom of the battery/power supply fixture.

When working with 1-GN110 and 1-GN111, re-insert the removed battery/ batteries
into the battery casing.

Connect the optical fiber communication lead and the power cord when using the
1-GN112 or 1-GN113 Isolated Digitizers.

Power on the unit using the power switch.

The orientation of the battery should be such that the battery pins connect with the bat-
tery-casing plug inside the fixture.
Only use batteries that have been approved by HBM to avoid damaging the unit.
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906201 oW
06956110

Fig. C.8  Accessing the Isolated Digitizers

A Battery handle (when working with 1-GN110 and 1-GN111)

B Battery/power supply casing
C CBL/6600 HV ID AC CAL PWR
D Isolated Digitizer casing
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Use plastic adjustment tools only. Metal tools will affect the accuracy.

Transmitter - Rear end
=

Transmitter - Front end

Fig.C.9  1-GN110, 1-GN111, 1-GN112 and 1-GN113 adjustment points

A T118 adjustment point for DIV/10
B T127 adjustment point for DIV/100
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Closing the Isolated Digitizers

When the AC calibration is completed, perform the steps to open the Isolated Digitizer
in reverse order to reassemble the Isolated Digitizer.

Never complete an official unit verification process with an open system.

Calibration and Verification
196 LOCATIONS FOR AC CALIBRATION ADJUSTMENTS



C LOCATIONS FOR AC CALIBRATION ADJUSTMENTS

C.9 1-GN114 7600 100M Isolated Digitizer
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Fig. C.10 1-GN114 7600 100M adjustment points

A T118 adjustment point for DIV/10
B T127 adjustment point for DIV/100
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C.10 LDS version 100 MS/s Fiber Amplifier RvO (Isolated Digitizer MV II)

Use plastic adjustment tools only. Metal tools will affect the accuracy.

- U u

Fig. C.11 100 MS/s Fiber amplifier Rv0 adjustment points

A T118 adjustment point for DIV/10
B T127 adjustment point for DIV/100
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C.11 LDS version 20 MS/s, 25 MS/s and 100 MS/s Basic Amplifier Card

Use plastic adjustment tools only. Metal tools will affect the accuracy.

\r
\ I

Fig. C.12 20 MS/s, 25 MS/s and 100 MS/s basic amplifier adjustments

A T118 adjustment point for DIV/10
B T127 adjustment point for DIV/100
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LEGACY INFORMATION

D Legacy Information

D.1 Legacy software versions

Supported acquisition cards and options

options

Acquistion cards and

V2.00
V2.10
V2.20
V2.30

V2.40
V2.50
V2.60

V2.70
V2.80

V2.82
V2.83
V2.87

V2.92
V2.94

1-G041-2

1 kV DC probe

1-G042-2

1 kV AC probe

v
v

v
v

v
v

v
v

1-G045

Impulse attenuator

1-GN110

HV6600 100M

1-GN111

HV6600 25M

1-GN112

MV6600 100M

1-GN113

V6600 25M

1-GN114

7600 100M

1-GN401-2

6600 Receiver

1-GN402-2

7600 Receiver

1-GN410-2

Bridge 200k ISO

1-GN411-2

Bridge TM I1SO

1-GN412-2

HiSpeed 100M

1-GN413-2

HiSpeed 25M

1-GN440-2

Uni 200k ISO

1-GN441-2

Uni 1M ISO

AAIAIAIATA A AR A TR AN

A ATATATATASATATATATATANAS

SIS SR8 ]S s s s ]s

1-GN610-2

I1SO 1kV 2M

1-GN611-2

1SO 1kV 200k

1-GN810-2

Basic 200k

1-GN811-2

Basic 1M

1-GN812-2

Basic TM ISO

1-GN813-2

Basix XT TM ISO

1-GN814-2

Basic XT 200k ISO

SIS

1-GN1610

HiRes 250k-16

A SATATRATA SRS

1-GN1611

Basic 20k-16

1-GN3210

HiRes 250k-32

A

1-GN3211

Basic 20k-32

AYATATATATATATATAS

SISRISISSSRISSSSRSSSSRISSRRR S

<
SISRISISSSRISSSSRSSSSRISSRRRS \ﬂg

SISRISSSSISSSSRSSSIRISRRRR

200

Calibration and Verification

LEGACY INFORMATION



D LEGACY INFORMATION

Supported mainframes

V2.00

V2.10 V2.40 V2.82

V2.20 V2.50 V2.70 V2.83 V2.92
Mainframes V2.30 V2.60 V2.80 V2.87 V2.90 V2.94
GENTt v v 4 4 4 v
GEN16t v v v v v v
GENZ2i v v v v v
GENSbiI 4 v 4 4
GEN3i v v v
GEN3t v v
GENTi v
GENTtA v
GENTTtA v
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Supported calibrators

V2.20 V2.70
V2.30 V2.80
V2.40 V2.82 V2.90
V2.00 V2.50 V2.83 V2.92
Calibrators V2.10 V2.60 V2.87 V2.94
Fluke 5700A v v v v
Fluke 5720A v v v
Fluke 5730A™ v v
Fluke 5820A v v v v
Fluke 95008 v v
HP 3458A®@ v v v v

m Fluke 5730A only supported in 5700 emulation mode (see Fluke 5730A manual for this
manual setup).

2) HP 3458A is originally produced by HP and later by Agilent and Keysight.

Required calibrators

Fluke 5700A,
Fluke 5720A | Fluke 5820A
or or
Acquistion cards and options Fluke 5730A | Fluke 9500B HP 3458A
1-GN401-2 | 6600 Receiver v v v
1-GN402-2 | 7600 Receiver v v v
1-GN410-2 | Bridge 200k ISO v v
1-GN411-2 Bridge 1M ISO v v
1-GN412-2 HiSpeed 100M v v v
1-GN413-2 | HiSpeed 25M v v v
1-GN440-2 |2 Uni 200k ISO v v
1-GN441-2 Uni TM ISO v v
1-GN810-2 Basic 200k v v
1-GN811-2 | Basic 1M v v
1-GN812-2 Basic 1M I1SO v v
1-GN813-2 Basix XT 1M ISO v v
1-GN814-2 | Basic XT 200k ISO v v
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D.2 10Tech RS232 to GPIB interface

Early deliveries of the calibration setup included an I0Tech RS232 to GPIB convertor.

u Important

Altough the software still supports an I0Tech RS232 to GPIB convertor, HBM strongly
recommends replacing the I0Tech with a USB to GPIB convertor.

e Connect the calibrator equipment to the GPIB side of the I0Tech serial to the GPIB
interface.

e Connect the serial side of the I0Tech interface to a COM port on the PC running
the software.
For further details, please refer to the I0Tech manual.

Company Network

4 GigaBit Ethernet Switch

Fig. D.1  Connection diagram using the I0Tech serial to GPIB interface

A 10Tech serial to GPIB interface (IEEE-488)
B Calibrator fluke 5820A/9500B

C Calibrator fluke 5700A

D DVM Hewlett Packard HP 3458A
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E Trouble Shooting

E.1  Accidentally selected 10Tech serial interface
If the wrong option for the GPIB controller was selected during initial setup, the soft-
ware does not support a way to reverse this option.

The options available are:
e 10Tech used on a serial port
e USB-GPIB NI adapter

For example, if I0Tech has been wrongly selected, an error stating that the ‘I/ O Tech
adapter is not attached to COM1' is generated.

To correct the problem, edit the ecf32.ini file used by the GEN series calibration soft-

ware:

1. Locate the “ecf32.ini" file on your computer. It is typically located at:
“C:\Users\<user>\AppData\Local\VirtualStore\Windows"

v

<user>: your Windows® logon user name.
AppData: is a hidden folder (enable show hidden folders in the file browser)

The “AppData” folder location might depend on which version of Windows® is
used.

2. The “ecf32.ini" file contains an entry:
[10tech] Enable=1
OR
[10tech] Enable=0

3. Ifsetto"1", the legacy I0Tech serial port is selected.
If set to "0", the USB-GPIB NI adapter is selected.

Do not use an extra space or other characters in this entry. Otherwise, the selection might
still fail.
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E.2 NI GPIB-USB-HS not detected

In a PC system with multiple National Instruments GPIB-USB-HS adapters or when the
PC contains also an internal GPIB interface card it is possible that the GEN series Cal-
ibration and Verification software doesn't detect the correct NI GPIB-USB-HS adapter.
This also can be the case when different NI GPIB-USB-HS adapters are connected

to the PC in the past. The software will only detect the NI GPIB-USB-HS adapter with
Interface ID “GPIBO".

£l v

When NI GPIB-USM-HS is connected to the PC with National Instruments drivers installed,
and the GPIB to USB adapter is still not detected by the GEN series Calibration and Verifi-
cation software, the Interface ID can be checked by the NI software (see chapter ,National
Instruments MAX software*)

E.2.1 National Instruments MAX software

To check the Interface ID with National Instruments MAX software do the following:

1. Start the NI MAX software (select National Instruments map from programs or
type “NI MAX" in the Windows® search box.

2. When the NI Measurement & Automation window has opened select the Devices
and Interfaces node to expand the list.

PN My System - Measurement & Automation Explorer
File Edit View Tools Help

v WIS H e g Refresh
A—— @ Devices and Interfaces i
a Software
» B8 Remote Systems System Settings

Fig. E.1  National Instruments devices/interfaces tree

A Devices/Interfaces node
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3. The expanded list gives an overview of the installed devices and interfaces.

w

Edit View Took Helg

~ & Devices and Interfaces
— u &
& ASRLI=INSTR "COMI

P ASRLIINSTR “COM3™
A— & Ni GPIB-USB-HS "GPIB0"
= NI GPIB-USB-HS "GPIB1"
4 Network Devices
G Seftware
B8 Remote Systems

~ Bl My System H =

¥ Refresh

System Settings

Hostname
DNS Name
Vendor
Model

Serial Number

Ceell Inc.
OptiPlex 790

Fig. E.2  Devices/Interfaces tree expanded

A Installed devices/interfaces

At least one NI GPIB-USB-HS should be detected before the GEN series calibration and

verification software can operate..

If no GPIB to USB adapter is found, check the connection and ensure that the National

Instruments drivers are installed...

4. To identify the NI GPIB-USB-HS adapter which should be used with the GEN series
calibration and verification software, disconnect the GPIB-USB adapter and see

which device disappears in the list.

w

File E ew Tooks Help

~ B3

~ & Devices and Interfaces

& ASRLI:ZINSTR "COM1*
@ ASRLI:INSTR "COM3”
& NI GPIB-USB-HS "GPIBD"

A = NI GPIB-USB-HS "GPiB1*

4 network Devices
» (3 Software
B8 Remote Systems

My System Ho

¥ Refresh

System Settings
Hastname

DINS Name
Vendor

Model

Serial Number

Dell Inc.
OptiPlex 790

Fig. E.3 NI GPIB-USB-HS adapters
A Detected NI GPIB-USB-HS adapters
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5. The NI GPIB-USB-HS adapter that is used with GEN series calibration and verifica-
tion software should be named “GPIB0” in the Devices and Interfaces list.

If the adapter has a different ID than "GPIBO" it should be changed to "GPIBO".

To change the ID of a GBIP interface do the following:

1. Select the NI GPIB-USB-HS (A) adapter from the list and the Settings (B) area
appears. Open the drop-down list for the GPIB Interface ID and select GPIBO (C).

File Edit View Tools Help
b B3 My System
v & Devices and Interfaces
ASRL1ZINSTR “COM1”
&5 ASRL3:INSTR “COM3"
A = NI GPIE-UsB-H] "GPIE1" ]
4 Metwork Devices

&1 Software
» B8 Remote Systems

s

ﬁ NI GPIB-USB-HS “GPIB1" - Measurement & Automation E{plorer

= Reffesh

Settings

GPIB Interface ID
Vendor

Model

Serial Number

Status

* Reset [ Self-Test ™4 Scan for Instruments

GRiRt »

GPIBO

_l_zPID [ T
GPI2
GPIz3
GPIB4
GPIES

Fig. E4  Settings area with GPIB Interface IDs drop down list

A Current GBIP Interface ID
B Settings
C GBIP Interface IDs
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2. Click the Save (A) button to confirm the new GBIP Interface ID.

A

7% NI GPIB-USB-HS “GPIB1" - M

File Edit View Tools Help
v B8 My System
v & Devices and Interfaces
B ASRL1=INSTR "COMI1"
) ASRLI=INSTR "COM3"
== NI GPIB-USB-HS "GPIE1"
4 MNetwork Devices
> & Software
> B Remote Systems

BA ion Explorer

H Sevees] Revert | 4 Reset [ Self-Test ™ Scan for Instruments

Settings

GPIB Interface ID
Vendar

Model

Serial Number
Status

| Grigo

Mational Instruments
NI GPIB-USE-HS
013E4FAD

Present

Fig. E.5
A Save

Confirming the GBIP Interface ID change

3. Now the GPIB Interface ID is “GPIB0” (A) and the NI GPIB-USB-HS adapter works
with the GEN series calibration and verification software.

File Edit View Tools Help

e B My System

~ @ Devices and Interfaces
@ ASRL1:INSTR "COMI"
@ ASRL3:INSTR "COM3"

F\ﬁ NI GPIB-USB-HS "GPIBD" - Measurement & Automation Explorer

& NI GPIB-USB-HT “GPIBO"T

4 Network Devices
> (G Software
> BH Remote Systems

| B Seve £ Refresh | + Reset [Gp Self-Test ™4 Scan for Instruments
Settings
GPIB Interface ID GPIED -
Vendor National Instruments
Model NI GPIB-USB-HS
Serial Number O13E4FAD
Status Present

Fig. E6
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A Changed GPIB interface ID to “GBIP0”
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E.3  CalStack equipment maintenance

As all high precision calibrators and multimeters, the CalStack equipment is sensitive for
temperature changes and long term drift.

e

For best performance it is necessary to have the equipment calibrated once a year and to
do a regular sub-calibration of the units.

In the following chapters is explained how the calibrators and multimeter can be cali-
brated (on-site) for best performance.

E.3.1 Fluke 5700A and 5720A Multifunction Calibrators
These calibrators, used for DC voltage and low frequency sine wave signals, have a 30
days’ time schedule to perform a so-called DC Zero calibration.

v

When the ambient temperature has changed for more than * 5 °C, the DC Zero calibration
should be done before the equipment is used for calibration and verification of the Genesis
HighSpeed cards.

DC Zero calibration (Fluke 5700A and 5720A)

The DC Zero calibration is a quick, automatic process that removes any offset error on
the 11 V and 2.2 V ranges, and removes offset and gain errors on the 220 mV range.
This process takes about 2.5 minutes.

To perform a DC Zero calibration do the following:
1. Fluke 5700A / 5720A Multifunction Calibrator is powered on.

2. Press the following sequence of soft keys:
“Setup Menus" » “Cal” » “Zero”

3. When the process is finished, a message appears that informs you to press any
key to continue. Press any key to exit the DC Zero display.

4. To return to normal operation, press PREV/MENU twice (see Fig. E.7)
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=l 2 & & 2] =

A

Fig. E.7  Fluke 5700A/5720A Multifunction Calibrators display
A Previous menu button

DC Zero reminder

The specificatons of the Fluke 5700A and 5720A Multifunction Calibrators require that the
DC Zero calibration need to be performed at least every 30 days.

If the 30-day time period elapses and DC Zero is not performed, the following message
appears on the display when the calibrator is powered on or reset (see Fig. E.8).

| LC ZERD iz Meeded CBEuverg 20 dayss, |
| |
| ZERD LATER | | SERD HOW |

paec| N A 2\ /_\.l‘ N /N
: =
A B

Fig. E.8  DC Zero calibration 30-day reminder

A To perform DC Zero calibration later select one of the buttons below ZERO LATER.
B To perform DC Zero now select one of the buttons below ZERO NOW.

If you receive the 30-day reminder after powering on the calibrator, allow the calibrator to
warm-up before performing the DC Zero calibration. Otherwise an error message appears
indicating that the calibrator is not warmed-up. To ensure the best performance, the warm-
up period should be completed.
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E.3.2 Fluke 5730A Multifunction Calibrator
The Fluke 5730A Multifunction Calibrator, used for DC voltage and low frequency sine
wave signals, has a 30 days’ time schedule to perform a socalled DC Zero calibration.

£l

When the ambient temperature has changed for more than * 5 °C, the DC Zero calibration
should be done before the equipment is used for calibration and verification of the Genesis
HighSpeed cards.

DC Zero calibration (Fluke 5730A)

The DC Zero calibration is a quick, automatic process that corrects offset errors
which increase over time on several output ranges. This process takes approximately
2.5 minutes.

To perform a DC Zero calibration do the following:

1. Fluke 5730A Multifunction Calibrator is powered on. To ensure the best perfor-
mance, the warm-up period should be completed.

2. Select the Setup Menu button.

12/21/12  10:52am +/- 0.00050mV (1 year) 213 days since calibration

Standby ®

0.00000 v

Fig. E.9  Fluke 5730A Standby window
A Setup Menu button
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3. The Setup Menu menu appears. Select DC Zero.

Calibration m

A ——0czero Remote Port
Artifact Calibration Uncertainty Information
Calibration Check Output Limits
Wideband Gain Calibration Sourcing Hardware
Wideband Flatness Calibration Error Reference
Change Calibration Password
Range Adjustment

Instrument Setting

Generate Report
Date/Time Format
=g o 1 Language

Self Test & Diagnotics Display

Diagnostics
Key, Knob, and Ball Tests

About this Instrument

Fig. E.10  Fluke 5730A Setup menu
A DC Zero calibration

4. Inthe context menu of the Fluke 5730A Setup menu select Run DC Zero to the
start the DC Zero calibration. The status of the DC Zero calibration is shown during
the calibrator run through a series of steps.

If the Fluke 5730A Calibrator is not warmed-up, the display prompts to continue or to cancel
the DC Zero calibration.
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Setup Menu Calibration

DC Zero Calibration

Running
11V dc +zero
Converging

Please Wait ...

Fig. E.11  DC Zero calibration progress message

5. When completed, the “Calibration complete” message appears (see Fig. E.12)

DC Zero Calibration

Calibration Complete

Fig. E.12  DC Zero calibration completed

6. Select Close to finish the DC Zero calibration process.
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DC Zero reminder

The specificatons of the Fluke 5730A Multifunction Calibrators requires that the DC Zero
calibration need to be performed at least every 30 days.

If the 30-day time period elapses and DC Zero is not performed, the following message
appears on the display when the calibrator is powered on or reset (see Fig. E.13)

o

DC Zero Is Needed (Every 30 Days)

Would you like to run it now?

Fig. E.13 DC Zero calibration 30-day reminder

A To perform DC Zero now selcet the OK button.
B To perform DC Zero calibration later select the Cancel button.

If you receive the 30-day reminder after powering on the calibrator, allow the calibrator to
warm-up before performing the DC Zero calibration. Otherwise an error message appears
indicating that the calibrator is not warmed-up. To ensure the best performance, the warm-
up period should be completed.
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E.3.3  Fluke 5730A Multifunction Calibrator
The Fluke 5522A Multi-Product Calibrator used for the power generation has a 7 days’
time schedule to perform a so-called Zero calibration.

£l

When the ambient temperature has changed for more than + 5 °C, the Zero calibration
should be done before the equipment is used for calibration and verification of the Genesis
HighSpeed cards.

Zeroing re-calibrates internal circuitry, most notably DC offsets in all ranges of opera-
tion.

To meet the Fluke 5522A Multi-Product specifications zeroing is required every seven days,
or when the calibrator ambient temperature changes by more than +5 °C.

The Fluke 5522A calibrator displays a message when it is time to zero the calibrator.
Zeroing is particularly important when your calibration workload has 1 mQ or 1 pVv
resolution, and when there has been a significant temperature change in the calibrator
work environment. There are two zeroing functions:

e Total instrument zero (ZERO)
e Qonly zero (OHMS ZERO)

To perform a Zero calibration do the following:

A CAUTION

The Fluke 5520A calibrator rear panel CALIBRATION switch should not be enabled for this
procedure.

1. Power on the Fluke 5522A Calibrator and allow a warm-up period for at least 30
minutes.

2. Select the “RESET" soft key. In the context touch screen, select the “SETUP” soft
key.
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3. The Fluke 5522A setup menu opens (see Fig. E.14). Select the CAL button.

SHOW INSTMT UTILITY
SPEC SETUP ~ FUNCTNS

Fig. E.14  Fluke 5522A Setup display
A Fluke 5522A Calibration button

4. The Fluke 5522A Calibration information display appears (see Fig. E.15). Select the
CAL button.

STORE CAL CAL REPORT  PRINT
CONSTS  DATES

SETUP  REPORTS

Fig. E.15  Fluke 5522A Calibration information display
A Fluke 5522A Calibration button
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5. The Fluke 5522A Calibration activity display appears (see Fig. E.16). Select the
ZERO button to perform a complete zeroing of the Fluke 5522A Calibrator.

SCOPE  5522A  OHMS ZERO ERR ACT

CAL CAL ZERO backup

Fig. E.16  Fluke 5522A Calibration activity display
A Fluke 5522A Zero button to perform a Zero calibration

6. For atotal Zero calibration, a short circuit capable of passing 20 A needs to be
applied between the “20 A” and “AUX LO" terminals.

7. Select the GO ON button to continue with the Zero calibration process (see Fig. E.17).

Disconnect all cables from terminals &

Short 20A and AUX LO i GO ON i OPTIONS

Fig. E.17  Fluke 5522A status message (20 A to be applied)
A Fluke 5522A GO ON button to start the Zero calibration

Calibration and Verification
TROUBLE SHOOTING 217




E TROUBLE SHOOTING

8. The Fluke 5522A Zeroing status message appears; please wait until Zero calibra-
tion is finished (see Fig. E.18).

DCV offets
Please wait...

Fig. E.18 Fluke 5522A Zeroing message

9. After the zeroing routine is completed (this take several minutes), select the GO ON
button to return to normal operation mode of the instrument (see Fig. E.19).

Calibration 1is complete. Press GO ON

to continue. i GO ON i OPTIONS

) &8 &8 @ @ ©

A

Fig. E.19  Fluke 5522A Calibration is completed
A Fluke 5522A GO ON button to finish Zero calibration

10. Select the PREV/MENU button three times to go back to normal operating mode.
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E.3.4 Keysight (Agilent, HP) 3458A Multimeter

The calibration of the 3458A Multimeter should be performed with the GEN series
calibration and verification software.

The GEN series calibration and verification software keeps track of the multimeter
3458A automatic calibration. There are four types of automatic calibrations of the
3458A Multimeter:

DCV calibration enhances all measurement functions.

AC calibration performs specific enhancements for AC or AC+DC measurements
OHMS performs specific enhancements for 2- or 4-wire Q measurements

ALL three automatic calibrations combined

A ownN -~

Recommended calibration of the 3458A Multimeter with the GEN series Calibration
and Verification sofware:

e DCV should be performed daily.
e AC should be perfomed weekly.
e DCV; AC; OHMS calibrations combined should be performed monthly.

During the automatic calibration of the 3458A Multimeter, always disconnect all measure-
ment cables from the instrument.

e

When the ambient temperature has changed for more than + 5 °C perform a minimal DCV
automatic calibration. Start the calibration with the front panel buttons of the 3458A Multi-
meter. Be sure the internal instrumental temperature is constant and the 3458A Multimeter
is powered on for at least 30 minutes.

To perform a Zero calibration do the following:
1. The 3458A Multimeter is powered on and allow a warm-up period of at least 30
minutes.
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2. Select the Auto Cal button (see Fig. E.20)

Fig. E.20 HP3458A Multimeter Zero calibration (Part 1)
A Auto calibration button

3. Select automatic calibration type with “Menu Scroll Down” button (see Fig. E.20)

Fig. E.21 HP3458A Multimeter Zero calibration (Part 2)
A Menu Scroll Down button

one time for DCV calibration

two times for AC calibration

three times for OHMS calibration

four times for ALL three automatic calibrations combined
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4. Select the Enter button (see Fig. E.22). The automatic calibration starts with the
status info displayed.

Fig. E.22 HP3458A Multimeter Zero calibration (Part 3)
A Enter button to start the Zero calibration process

5. Wait for automatic calibration to be completed. When done the multimeter goes
into measurement mode again.
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E.4  CalStack equipment (noise) disturbances

“ Important

GEN series products, like most precise measurement equipment, can be sensitive to noise.

Within the test system for calibration and verification, noise sources can be an issue
for bad test results. When measuring too much noise, this can affect all kind of tests.
Even DC gain test will be influenced as high frequency noise will be converted in the
bandwidth limited amplifiers to an offset voltage.

Beside noise from other equipment in the same room, a well known noise source are
ground loop(s).

One of the loops can be the USB to IEEE communication cable between computer,
running the CalSW, and the CalStack equipment. Return path for this loop is through
mains cable connection for both computer and CalStack.

oy

To break this loop it’s possible to put an USB-isolator between computer and USB to GPIB
cable.

As National Instruments NI GPIB-USB-HS Controller needs some power to work, the
USB-isolator should have an isolated supply to the secondary side of the isolator.

Fig. E.23 USB-isolator

A FromPC
B Secondary supply
C To NI GPIB-USB-HS Controller
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