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SAFETY MANUAL

Electrical safety

NRG1001 generator is high voltage equipment. Plbaseery careful and
operate by qualified personnel only.

There is a risk of electric shock, strong electrgn&ic interference,
damage of generator or other electronic equipmeoase of improper use.

Do not switch on the generator without proper gobog. We recommend
using grounding cable connected to the terminathenrear panel of the
generator or three terminal power supply outlehwjitound contact.

It is strongly prohibited to switch on the generatgthout output coaxial

cable. There is a risk of electrical arcing on ¢pen coaxial connector and
damage of output circuit of the generator. Please our special high
voltage coaxial connector and cable only.

When adding or removing generator to or from th&teay, ensure that the
power supply ON/OFF toggle is switched off and powepply cable is
unplugged before the output cable is connectedsopdnected.

Please connect or disconnect any equipment whilegémerator is in high
voltage OFF state only by HV ON/HV OFF switch.

Operation safety

Please read this manual before installing and usfitige generator.

Before using the product, make sure that all cahtesapplicable and not
damaged. High voltage connectors should be cledrdan free from dust,
dirt and any obstacles.

To avoid short circuit, keep metal parts like clipsrews and staples away
from the generator.

The generator is designed to work in normal lalmwyatonditions. Avoid
dust, humidity and temperature extremes. Do natepthe generator in any
place where it may become wet.

Place the generator on a stable surface.

If you encounter any technical problem with the grator, please contact
with Megaimpulse Ltd. Please, do not try to reptiie generator by
yourself.
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DESCRIPTION AND GENERAL VIEW OF THE GENERATOR

NRG1001 generates rectangular-like pulses withoupO kV amplitude
and nanosecond rise/fall times. The output pulselitrde can be adjusted
smoothly in three times, whereas the pulse widtfixisd to 10 ns. The typical
output pulse waveform (at max amplitude) is showRig.1.

Generator has 50 Ohm output impedance and is pegigith 50 Ohm
output coaxial cable. It means that the native iogaedance should be equal to 50
Ohm, but NRG1001 can operate also with high impedaor non-linear load.
Special internal circuit damps the reflected pubses limits the after pulse ringing
within the acceptable range. The maximum outpuseamplitude is 5 kV while
the generator operates with matched 50 Ohm loadeMer, the load impedance
is higher in most of practical applications whidlieg up to double output pulse
voltage on the load.

There are internal and external triggering operathodes, which can be
chosen by EXT/INT toggle switch. TTL level (+2.4V #5V) external triggering
pulses should be applied to SYNC IN BNC conneatathie first case. Maximum
repetition rate is limited to 1 kHz in both modes.

SYNC OUT pulse has +2.5V amplitude on 50 Ohm laad the leading
edge of sync pulse precedes output HV pulse bytag@ifuns.

Two different output modules are included for domnection to the load.
The modules include 1:40 resistive coupler, whiolgether with two 20dB
attenuators allows to apply the divided output @uts the oscilloscope input for
registration. One module has 1:3 resistive dividiee, second has no it. By the
way, it is possible 10 times smooth adjustmenhefdutput pulse amplitude.
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ns
Fig.1. Typical output pulse waveform at max ampléu
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NANOSECOND HiGH VOLTAGE
RECTANGULAR PuLSE
GENERATOR
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Fig.2. General view of NRG1001 nanosecond high agdt rectangular-like
waveform pulse generator.
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Fig.3. Output modules with integrated 1:40 resestioupler and with or without
1:3 divider.
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TECHNICAL SPECIFICATION OF NRG1001
PULSE GENERATOR

Output pulse waveform rectangular-like

Output pulse polarity positive
Output impedance 50 Ohm
Load any, including non-matched and non-linear

smooth regulated within:

e 3.0 kV .. 10.0 kV on high impedance load,
output module without divider;

e 1.0 kV .. 3.3 kV on high impedance load,
output module with 1:3 divider;

e 1.5kV .. 5.0 kV on 50 Ohm matched load

Output pulse amplitude

Output pulse width 10 ns, fixed (FWHM)

2.2ns..45ns/2.5ns ..5.0 ns, depending ba t

Output pulse rise/fall times pulse amplitude and load impedance

from 1 Hz to 1 kHz (internal triggering)

Repetition rates from single pulse to 1 kHz (external triggering)

Output connector special HV coaxial type connector

External triggering BNC connector, +2.4 .. +5V amplitude

Output pulse monitoring  [1E1N@86e]31a(=le1 (o] g M B [E1VE]

Power supply AC 110-230V / 50-60 Hz

Size 248x 90x 250 mn¥

Weight (without cables) 4.3 kg
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FRONT VIEW

NRG1001

NANOSECOND HIGH VOLTAGE
RECTANGULAR PULSE
GENERATOR

CAUTION!
High voltage equipment
Ground obligatory
Do not switch on without
output cable

REAR VIEW
1 3 10 11

1 - power supply ON/OFF switch

2 - output coaxial connector

3 - power supply connector and fuse holder

4 - HV ON/HV OFF - high voltage on/off switch
5 —-EXT/INT - external/internal triggering toggle seh
6 - BNC SYNC IN connector

7 - AMPLITUDE regulation knob

8 - FREQUENCY regulation knob

9 - BNC SYNC OUT connector

10- fans

11 - ground terminal
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PACKAGE CONTENT

Please check the package for the following items:

v
v
v

AN

ANENENRN

NRG1001 nanosecond rectangular waveform pulse gtrer

Power supply cable

High voltage coaxial cable assembly #1 consistindR@214/U cable,
special HV coaxial connector and output module viittegrated 1:40
resistive coupler

High voltage coaxial cable assembly #2 consistindR6214/U cable,
special HV coaxial connector, output module wittegrated 1:3 divider
and 1:40 resistive coupler

Semirigid coaxial cable assembly with SMA connestor

Two 20dB (1:10) attenuators with SMA connectors

SMA-to-BNC adapter

User manual

Optional item(s):

v

High voltage coaxial cable assembly consisting @2®4/U cable,
special HV connector and N-type connector
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PUTTING THE GENERATOR INTO OPERATION

> Please follow strictly the described steps. Ipse¢o prevent damage of the
generator, other equipment, and personnel injury.

Step 1.

Unpack the generator and check the presence ietg@dlckage of all the above
mentioned items.

Step 2.

Set up the generator. Ground it obligatory by cating ground cable to terminal
on the rear panell() or use three terminal power supply outlet witlugrding
contact.

Step 3.

Check the output coaxial female connector on thetfpanel of the generator and
co-pair male connectors of the HV cable assembfi#ghe connectors should be
clean, free from dust, dirt and any obstacles. IClége connectors by alcohol
and/or cotton bud if necessary. After cleaningapteapply a drop of pure silicon
oil before mating the connectors. Qil fills air gaptween insulators of the co-pair
connectors and eliminates possible arcing.
Choose the cable assembly which you want to opaviate depending on the
required output pulse amplitude. Output module auiththe divider allows to get
3kV...10kV pulse amplitude on high impedance loadtput module with 1:3
divider gives three times less amplitude. You camnect also cable assembly with
N-type connector together with your own sample éplak HV attenuator.
Attach the cable connector to the generator framepconnector?). The tight and
firm contact of the connectors is very important foormal operation of the
generator. Even small air gap between the conreatay result in arcing, destroy
the generator and/or the cable.
To obtain good and tight contact the following prdare is recommended:

1. Align both connectors.

2. Hold the generator by one hand to prevent moving mess the cable

connector by other hand toward the generator cdaonec
3. Screw the cable connector nut by hand, usuallyano turns. Do not
rotate the cable connector body.

4. Press the cable connector toward the generatorectomagain.

5. Again screw the cable connector nut one or twosturn

6. Repeat steps 4 and 5 up to tight contact.
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It is highly recommended to check whether the tighntact obtained or not after
the first testing of the generator. Unscrew thdeabnnector; it should be no any
ozone or burnt smell from the connectors or anybiiaces.

During normal operation, please do not disconnect @onnect again the high
voltage connectors many times to prevent the ctst@earing and contamination.
Silicon oil has been already applied to both cotorscat the factory. It remains
inside the mating connector pair during very loingetand prevent arcing.

Step 4.

Attach semirigid coaxial cable assembly to the outmodule SMA connector;
attach two 20dB attenuators and if required SMABNC adapter for the
connection to oscilloscope (see Fig.4). 1:40 caupdgether with two 20dB
attenuators gives 4000 total division coefficieb® kV pulse divided by 4000
times results in 2.5V measured signal which cardibectly applied to 50 Ohm
impedance oscilloscope input. Some of high bandwidcilloscopes allow up to

1V maximum input pulse amplitude only. Please ihstae more 20dB attenuator
(not included) in this case.

Contactsto | ©
the sample °

OO OO

(|

20dB attenuators

)
i\ .
M M [G] — to oscilloscope

Fig.4. Output module connection to NRG1001 generatample and oscilloscope.

> Attach the attenuators just to the oscilloscamaui, but not to the SMA

coupler output of the module. This improve sigmahbise ratio of the
registered signal.
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200 MHz or more bandwidth oscilloscope is recomneehtbr the output pulse
monitoring. Please set input impedance of the ussmlloscope channel to 50
Ohm, external division coefficient to 4000 (or kedgis coefficient in mind to
calculate the measured pulse amplitude), verticallesto 2 kV/div, time scale to 5
ns/div, edge triggering from the chosen channel.

Step 5.

You can operate without the load to test the geogerar please connect the load /
put the electrodes into Petri dish.

Step 6.
Toggle HV ON/HV OFF switch to HV OFF state (downsfimn).
Toggle EXT/INT switch to INT state (down position).

Place "frequency" knobs to the most countercloc&waissition, which corresponds
to minimum frequency about 1 Hz.

Connect power supply cable to wall power outlet.

Switch on the generator by power switch on the paael. The internal fan should
start to rotate.

Step 7.

Switch on the high voltage by HV ON/HV OFF toggleitsh. The output high
voltage pulses should be generated. The intermhlanap in HVY ON/HV OFF
switch lights on and indicates the triggering ok thenerator. Increase the
amplitude and frequency by corresponding knobseagssary. The output pulses
frequency in internal triggering mode is about mntional to the rotation angle of
FREQUENCY regulation knob. The output pulses amgét increases
proportionally to the rotation angle of AMPLITUDEgulation knob.

Register the pulse waveform by the oscilloscope.

> Always stop the operation of the generator by HM/BV OFF switch,
after that you can switch off the generator by poswveitch.
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TRIGGERING OF THE GENERATOR
The generator can operate in internal and extérigglering operation modes.

Internal triggering

Internal triggering mode is set by switching EXTIINoggle switch in INT
position. No any additional triggering generatorasjuired for operation in this
regime. Output pulse repetition rate can be adjusie FREQUENCY regulation
knob at the front panel of the generator.

External triggering

External triggering mode is set by switching EXTTINoggle in EXT position.
External triggering pulse should be applied to SYNMCBNC connector on the
front panel. Recommended triggering pulse duratign 100ns...100us,
recommended triggering pulse amplitude is +2.4V...+9VWe delay between
triggering pulse front and output pulse (internahgrator delay) is about 400 ns.
In case of successful triggering the internal g in HY ON/HV OFF switch
lights on.

> The maximum allowable pulse repetition rate iis tmode is limited by
FREQUENCY regulation knob at the front panel of ¢femerator.

Therefore, internal generator frequency sets thpeugimit for the external
triggering pulses frequency. Please rotate FREQUEREgulation knob up to the
required position and set corresponding maximuratigpn rate.

In case of external triggering the generator carate in single pulse mode.

Burst mode

Burst operation mode can be simply set by usingreat pulse generator. Switch
EXT/INT toggle in EXT position and apply long extat ENABLE signal to
SYNC IN BNC connector. Output pulse repetition regeset by FREQUENCY
regulation knob on the front panel of the generatat burst length is determined
by duration of ENABLE signal. For example, if yoaad burst of ten pulses with
1 ms delay between them please set internal riepetiite to 1 kHz and apply 10
ms ENABLE pulse to SYNC IN connector.
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SYNC OUT PULSE

NRG1001 generator has BNC output connector for SYILT pulse. The pulse
amplitude is 2.5 V on 50 Ohm load and 5 V on higipédance load. The SYNC
OUT pulse precedes output HV pulse by about 300 ns.

The oscillograms of SYNC OUT pulse (Channel 1, owllline) and output HV

pulse (Channel 4, magenta line) are shown in Fig.5.

File Control Setup Trigger Measure Analyze Utilities Demos Help 24 Apr 2018 7:34 PM

00 GHz #Avgs: 16

"

TEL elelc] B
Measurements \ Status
- V max (1) + width(4) Rise time('e) Fall time('v)
Current 2.92152 V 10.214355 ns 4.4576: ns
Mean  2.92227 V
Min  2.91869 V
Max  2.94221 V

Fig.5. Oscillograms of SYNC OUT pulse (Channelyéllow line) and output
HV pulse (Channel 4, magenta line).
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FUSE REPLACEMENT
> Type of the fuse - 4A/250V slow switching, cylif@hl glass 5mm X 20mm

The fuse holder is located in three terminal posugply connector. Please use flat
screwdriver or other suitable tool to remove theeftiolder (see Fig.6.).

AC 220V 50Hz
Fuse:

Fig.6. Removing of the fuse holder by flat screweir.

There are two fuses in the fuse holder including spare (see Fig.7).

SIN:
AC 220V 50Hz

Fuse:

Fig.7. Two fuses in fuse holder including one sp@apper in the
figure).
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WARRANTY

Please see your sales agreement to determine tihentyaperiod and condition.
The generator has warranty seals on the front eadpanels (see Fig.8.)

> Removing of the seals terminates the warranty.

Fig.8. Warranty seals on the front and rear panels
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