


6.3.4 Threshold 27
This function permits to switch the threshold to "normal” or "off".

Normal: Arcing is detected and is indicated by the kV symbol on the display
blinking provided 20% (or more) of the charge voltage is dissi-
pated.

Off: This means in contact-discharge mode, the arcing detection is
disregarded and the counter counts up/down as per settings in
the repetition or counter menu respectively. This position is made
for EUTs with non-conductive surfaces (housings).

6.3.5 Standards
Provides the means to select the required, pre-programmed standard test (e.g.
IEC/EN 61000-4-2, Level 4).

TASEO
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6.3.6 Continuous operation
Continuous operation can be established to produce a repetitive stream of
discharges.

Pushing the trigger button starts the continuous operation; pressing it again
stops the operation.

of real necessity since every ESD radiates electro-
magnetic disturbance the effect of which on the
environment must be taken into consideration.

n B Continuous operation should only be utilized in cases

B The test area should be made out of bounds for
unauthorized personnel.

B The test must be monitored throughout its duration.

NSG 437 ESD simulator



7 TEST PROCEDURES

O

I Test standards, such as IEC/EN 61000-4-2 (2001) for example, give detailed
information about the assembly of the test rig, the associated organization, the
EUT itself and the documentation.

7.1 Standard-compliant procedures

The ESD simulator system type NSG 437 is constructed in accordance with the
requirements called for in the standard and is calibrated in a standard-conform
mannetr.

The test engineer is duty-bound to study the relevant test requirements and
adapt the facilities to suit the EUT in question.

The necessary documents can be obtained directly from the offices of CENELEC
(www.cenelec.org), the IEC (www.iec.ch), the ANSI (www.ansi.org), the IEEE
(www.ieee.org) etc., or they are available from national standards bureau.

7.2 Other situations

It is not always possible to arrange a test rig in exact conformity with the rel-
evant standards. However, by abiding by some basic rules, it is still possible
to obtain meaningful assessments of a EUT's sensitivity to interference and to
obtain valuable pointers to improving its immunity.

An electrostatic discharge is always associated with high frequency properties,
which extend well above the 1 GHz range. Screening, earthing and filtering
measures must therefore also be effective up into this range of frequencies.

The possible paths the pulse energy might take need to be thought about. It is
absolutely essential the pulse return path is fed back through the generator’s
earth cable.

TASEO
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The contact-discharge method is to be preferred over the air-discharge method.

The former must, however, be arranged so that true metal-to-metal contact
with the EUT is achieved.

Repetitive discharges are only of real use to quickly localize weak spots in
construction or to pin-point critical situations in program routines. Single pulses
are then to be used for detailed investigations and to assess the sensitivity to
interference.

An exact record is to be kept describing the test conditions complete with
photos of the test rig, details of the type and quantity of discharges, notes about
the ambient climatic conditions, remarks concerning the effects observed etc.

Example of test set-up for table-top equipment — laboratory tests

Horizontal coupling

Ground reference plate

plane

Bleeder resistor
M Insulation

Cabinet earthed via
protective earth

M Mains connection
©] M Earth connection

Insulation pallet
Ground reference plane

NSG 437 ESD simulator



8 VERIFICATION OF THE PULSE DATA 31

I The calibration and verification of the pulse data requires a specialist test and
measurement laboratory for which the IEC standard sets out certain minimal
requirements.

Teseq uses the following instruments for calibration purposes:

W Oscilloscope with an analogue bandwidth of min. 1 GHz

B Coaxial measurement adapter MD 101 Pellegrini-target as per
IEC/EN 61000-4-2 (2001) or MD 103 according to latest draft

W 20 dB attenuator covering the range from dc to 12.4 GHz

B SUCOFLEX-HF-coaxial cable

B High voltage DC voltmeter (Ri >30 GQ)

The instruments are periodically recalibrated in accordance with the require-
ments of 1ISO 17025.

Calibration installation with oscilloscope in a Faraday cage.

TASEO
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2 9 TYPICAL PULSE DATA

e N : A :
1ns/div. 20 ns/div.
30 30
25 25
20 20
15 15
10 10 \/\,\_«
5 5
0 0
Contact-discharge 8 kV Contact-discharge 8 kV
pulse rising (t, ca. 0.8 ns) current at 30 ns and 60 ns

Reference figure quoted in IEC/EN 61000-4-2 (2001)

I e

90% F--
| at 30 ns
| at 60 ns
- B \
30 NS ——p
60 NS ———p
t=0.7t01.0ns

NSG 437 ESD simulator
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10 MAINTENANCE

I Care

The housing can be cleaned with a moist cloth with possibly just a trace of
detergent liquid. Industrial spirit is also a suitable cleaning agent. Other solvents
are not permitted.

Fuses
The instrument contains no fuses that are accessible to the user.

10.1 Calibration

Trimming procedures in the NSG 437 are carried out digitally and automatically.
The instrument contains no elements that are foreseen for adjustment by the
user. A component defect must be suspected if the calibration measurements
differ from the published technical data and the instrument is to be returned
to an authorized Teseq service centre.

Measurements can only be undertaken by trained specialists. A prerequisite is
the availability of the necessary measurement equipment as listed in section
“Verification of pulse data".

Charge voltage check:

Equipment: EHT voltmeter with 40 kV voltage range
Internal resistance >20 GQ.

Measurement accuracy <1%

TASEO
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Check the voltage level under the following conditions:
Air-discharge

Single-discharge

Polarity: positive and negative

Voltage settings: 2, 4, 8, 15 and 30 kV

Permissible tolerance < + 5% of set value

Check the discharge current and pulse form as follows:
Contact-discharge

Single-discharge

Polarity: positive and negative

Voltage settings: 2, 4, 8, 15 and 30 kV

Compare the measured values with the reference data in IEC/EN 61000-4-2.

These values are valid only for the discharge network that conforms to IEC/EN
61000-4-2.

Remark
Teseq offers an accredited service for this kind of work!

10.2 Exchanging the R/C network
If a network needs to be exchanged, the test has to be

n stopped first, followed by a waiting time of at least 5 s
to ensure the voltage being internally discharged.

Switch the simulator off.
Open the flap under the display and rotate the pistol backwards until the

network drops out under its own weight. Take care! Catch the network in the
other hand.

NSG 437 ESD simulator



10.2.1 Reduction of the pulse repetition rate through higher capacity
The maximum achievable pulse repetition rate can suffer as a result of using
special discharge networks having a higher capacity. No other limiting effects
occur, however.

10.3 Repairs
Repair work is to be carried out exclusively by an authorized Teseq repair
department.

Voltages in excess of 30 kV are generated within the
n instrument: LETHAL DANGER!

Only original replacement parts and accessories are to be used.

Do not continue to use the instrument in the event of mechanical damage
occurring. The plastic housing also performs insulating and protective functions,
which are only assured as long as it is in its original condition. A damaged instru-
ment should be returned without delay to a Teseq service centre.
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36 10.4 NSG 437 system error messages

Nr. Text Explanation Action
125 HV SUPPLY The HV cannot be HV voltage module has detected
TIMEOUT loaded in the specified | during measurement an uncertain-
time. ty. Switch off the base station wait
for 10 s, switch on again.
126 HV SUPPLY Unit stops after 30 s Press return on screen. Restart
TIMEOUT without discharge. the test.

127 HW FAULT An internal fault on the | Switch off the base station wait for
processor board has 10 s, switch on again and continue
been detected. testing. If error persists, contact

your nearest Teseq service centre.

129  |AFIELD IS The "run" or the "HV- Finish the input in the operator

SELECTED on" key has been field and then start with "run".
pressed although an
operator field is still
selected.
201 HV INTERNAL During test, an internal | Press return on screen and trigger
DISCHARGE discharge has been again. If error persists, contact
detected. your nearest Teseq service centre.

210 ERROR ADJUST HV module can not The voltage can be selected to the

FAILURE <XxX> reach the max. voltage | displayed maximum value. Contact
during calibration you nearest Teseq service centre.
procedure.

21 FAULT The software has Stop the test. Switch off the base

DETECTED found erroneous station wait for 10°s, switch on

behavior during
generation of the
pulse.

again and continue testing. If error
persists, contact your nearest
Teseq service centre.

NSG 437 ESD simulator




217 | VOLTAGE TOO The selected value is Reduce the voltage level. 37

HIGH too high.

247 HV TRAFO TOO NTC resistor too hot Power off the NSG 437 and wait
HOT after endurance runs. | about 1h.

10.5 Disposal

The following list shows the principal materials used in the construction of the
NSG 437. The relevant national regulations are to be observed when disposing

of the instrument.
Component material listing

Pistol housing

Base station front panel
Base station housing

Circuit boards

LCD display and touch-panel
HV module

HV relay

Test finger
Power supply

ABS

ABS

Galvanized steel, lacquered

Epoxi with SMD components

Glass

Polyurethane potting compound with
elect. network components and copper
wire

Div. metals, ceramic, div. insulating
materials, SFé insulating gas

Brass, plastics

ABS housing with transformer and circuit
board with electr. components
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Declaration of conformity

Manufacturer:

Address:

Product:

Options/Variants:

Generic standards:

10.6 Declaration of conformity CE

T3ASEO

Advanced Test Solutions for EMC

Teseq AG Nordstrasse 11F 4542 Luterbach Switzerland
T+4132 6814040 F+413268140 48 www.teseq.com

Teseq AG

Nordstrasse 11F, 4542 Luterbach, Switzerland
declares that the following product

NSG 437 and NSG 438

all

confo}ms to the following Directives and Regulations

EMC Directive 2004/108/EEC
LVD Directive 2006/95/EEC

EN 61326-1, 2013
EN 61326-2-1, 2013
EN 61010-1, 2010

The purpose of this instrument is the generation of defined interference signals for EMI immunity
testing. Depending on the arrangement of the test rig, the configuration, the cabling and the
properties of the EUT itself, a significant amount of electromagnetic radiation may result that could
also affect other equipment and systems. The user himself or herself is ultimately responsible for the
correct and controlled operation of the rig. In case of doubt, the tests should be carried out in a

Faraday cage.

Place and Date:

NSG 437 ESD simulator

Luterbach, April 1%, 2014

uck Milligan
Vice President
AMETEK Compliance Test Solutions



11 TECHNICAL SPECIFICATIONS

O

I Description

Basic set

Pulse data

Pulse networks

Discharge voltage

Compact ESD simulator with microprocessor-based,
large touch-sensitive LCD panel, built-in HV relay for
contact-discharge, mains operation

Package with:

W Discharge pistol

B High voltage base unit

B Mains power supply adapter (100 to 250 VAC)
W Discharge network 150 pF/330 Q

B Air- and contact-discharge tips

B Grounding cable

B User manual

Standard:

Conforms to IEC/EN 61000-4-2 and ISO 10605
Special:

Interchangeable networks for other standards
Network 150 pF/330 Q as per IEC/EN 61000-4-2
(included)

Optional ISO 10605 networks 150 pF/2 kQ and
330 pF/2 kQ.

Range of RC networks for other standards:
R=0t020kQ

C =50 to 2000 pF

Air-discharge: 200 V to 30 kV (in 100 V steps)
Contact-discharge: 200 V to 30 kV (in 100 V steps)
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Discharge tips

Charging voltage
measurement
Discharge
detection (air-
discharge only)
Holding time
Charge resistor
Triggering
Operation
Discharge modes
Polarity
Operating modes

Display

Weight

Ambient
conditions

Ball and point as per IEC and specials; exchanged
by threaded cap
kV, accuracy better than +5% (stabilized)

Indicated by the kV symbol being displayed in inverse,
also acoustically in the "Single" operating mode.
Threshold level on/off

>5 s (charging voltage +5%)

50 MQ

Trigger button in handgrip

Via touch screen and microprocessor
Air-discharge/contact-discharge

Positive /negative /automatic change
Single/repetitive
Pulse counter
Pre-select counter
Repetition:

W 0.5/1/5/10/20 or 25 Hz (air)

W 0.5/1/5/10/20 or 20 Hz (contact)

B continuous operation

LCD panel showing:

B Charging voltage

B Breakdown event

W Polarity

B Air-/contact-discharge

B Counter/preselect counter content

Discharge pistol (w/0 cable): 1.2 kg (2.6 Ibs) approx.
Base unit: 5.7 kg (12.6 Ibs) approx.

Operation:

+5to +40°C

20 to 80% r.h. (non-condensing)

68 t0 106 kPa

0to 9999
0to 9999

NSG 437 ESD simulator



12 ESD STANDARDS

O

I The [EC/EN 61000-4-2 standard can be taken as a working basis.
This has been renamed from IEC 801-2, 1991 into IEC 1000-4-2 as well as
IEC/EN 61000-4-2 (2001) and will be accepted into national standards as part
of the European harmonization.

The following documents are either identical or largely compatible:

IEC/EN 61000-6-1 Generic immunity standard for residential
and light industrial environments.

IEC/EN 61000-6-2 Generic immunity standard for industrial
environments as well as others.

Major standard for automotive industry:

ISO 10605 Road Vehicles — Test mehtods for electrical
disturbances from electrostatic discharge.
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O

Il Teseq grants a warranty of 2 years on this instrument, effective from the date

13 WARRANTY

of purchase.

During this period, any defective component part will be repaired or replaced
free of charge or, if necessary, the instrument will be replaced by another of
equivalent value.

The decision regarding the method of reinstating the functional capability is at
the sole discretion of Teseq.

Excluded from the warranty is damage or consequential damage caused
through negligent operation or use as well as the replacement of parts subject
to degradation.

The warranty is rendered invalid by any intervention on the part of the customer
or a third party.

The goods are to be returned in the original packing or other equivalent packing
suitable for the purpose of the foreseen means of transport.

Teseq can accept no responsibility for damage in transit.

NSG 437 ESD simulator
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14 ACCESSORIES

I NSG 437

Basic set (see technical specifications)

Accessories NSG 437

Discharge network ISO 10605, 150 pF/2 kQ
Discharge network ISO 10605, 330 pF/2 kQ
Discharge network ANSI C63.16, 150 pF/330 Q
Discharge network ANSI C63.16, 150 pF/75 Q
Discharge network ANSI C63.16, 150 pF/15 Q
Special discharge networks, specify standard and/or
values of Rand C

Fast risetime test tip <400 ps

Tripod support

ESD measurement target conforming to
IEC/EN 61000-4-2 (2001)

ESD measurement target (ANSI and IEC draft)
Ground cable with resistors (2x 470 kQ)

Test bench: upon request

Discharge tip with 0.5 m flexible cable
Air-discharge ball

Flexible tip set

Soft touch contact tip

Banana socket contact tip

Banana socket fast rise time tip

E-field adapter

H-field adapter

Part number
INA 4381
INA 4382
INA 4383
INA 4384
INA 4385

INA XXXX
INA 4411
INA 4421

MD 101
MD 103
INA 414

INA 4413
INA 4414
INA 4415
INA 4416
INA 4417
INA 4418
INA 4419
INA 4420
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