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1. SAFETY ADVICE

Il The generator and its accessories operate at mains voltage.

These operating instructions form an integral part of the equipment and must be available to the operating
personnel at all times. All the safety instructions and advice notes are to be observed.

Neither Teseq GmbH nor any of its subsidiary sales organizations can accept any responsibility for personal,
material or consequential injury, loss or damage that results from improper use of the equipment and acces-
sories.

WARNING: Improper or careless handling can be fatal!
Use of the NSG 4070 is restricted to authorized and trained specialists

1.1. General

Use of the NSG 4070 is restricted to authorized and trained personnel only.

®  The NSG 4070 is to be used only for the purposes indicated by the manufacturer..

B Persons fitted with a heart pacemaker must not operate the instrument nor approach the test setup
while it is in operation.

1.2. Safety symbols used on the product
Attention Protective earth
Refer to manual (earth terminal)

First connect PE (protective earth) to the earth terminal

3. Connection to the mains and PE
The instrument conforms to protection class 1.
Operation without a protective earth connection is forbidden!
Handle the power cord carefully. Never use the product if the power cable is damaged.
Ensure that a reliable return path for the interference current is provided between the equipment under
test (EUT) and the generator. The reference ground plane and the earth connections to the instrument
as described in the relevant test standard serve this purpose well.

E EEE~

1.4. Risk of electric shock

B Toreduce the risk of electric shock, do not remove parts from the housing.

B There are no user serviceable parts inside the unit. Certain parts inside the instrument work at mains
voltage or at high frequency and are not provided with any protection against being touched.

®  Only approved accessory items, connectors, adapters, etc. are to be used to ensure safe operation.
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1.5.
[ ]

Operating Environment
Operate the equipment only in dry surroundings. Allow any condensation that occurs to evaporate before
putting the instrument into operation. Do not exceed the permissible ambient temperature, humidity or
altitude.
Do not insert foreign objects in the ventilation holes.
Do not obstruct the ventilation holes. Ventilation should not be impeded by covering the ventilation
openings with items or other equipment.
Do not place the product on radiators or fan heaters. The ambient temperature must not exceed the
maximum specified temperature of this product.

Test execution
The test area must be organized that no unauthorized persons have access during execution of a test.
Operating the product requires special training and intense concentration. Make certain that persons who
use the products are physically, mentally and emotionally fit enough to operate the products; otherwise
injuries or material damage may occur.
EUTs together with all accessories and cables are to be regarded as being live during the execution of a
test.
The safety instructions concerning all the instruments and associated equipment involved in the test
setup are to be observed.
The configuration of the test setup is to be strictly in compliance with the methods described in the
relevant standard to ensure that the test is executed in a compliant manner.

Dangers concerning the generator
The generator works with both high frequency signals (RF) and mains voltages. Improper operation or
installation can result in RF energy being radiated which can lead to disruption of nearby installations.
Operation in a Faraday cage is therefore imperative!
Localized burning, arcing or ignition of explosive gases.
Hazard caused through damage to a test object.
Disruption of unrelated electronic, telecommunications or navigational installations or heart pacemakers
through unintentional radiation of RF energy.

Dangers concerning the EUT
EUTs are frequently simply functional samples that have not previously been subjected to any safety tests.
Therefore in some cases, the EUT is quickly damaged through internal overloads caused by the control
electronics being disrupted. The EUT may even begin to burn.
As soon as the EUT shows signs of damage the test should be stopped and the equipment under test
should be switched off.
Possible erroneous behavior by the EUT for example, a robotic device may misbehave, or a temperature
regulator may fail.

Applicable safety standards
Development and manufacture of the instrument complies with ISO 9001.
The equipment conforms with the essential requirements of the EMC Directive 2004/108/EC and Low
Voltage Directive (LVD) 2006/95/EC based on the following specifications applied: DIN EN 61326-1:2006,
table 2 and chapter 7 class B and DIN EN 61010-1:2001
All mains powered types of generator are equipped in accordance with VDE 0104. For further details see
the section entitled “Standards”.
It is the user’s responsibility to ensure that the test setup does not emit radiation which could disrupt
other equipment. The generator itself does not produce excessive radiation; however the test object and
associated cabling might do so.
Since the purpose of this instrument is to produce interference signals to test interference immunity
characteristics, the regulations concerning the limitation of radiated EMI as contained in EN 61326/2004
can only be respected if the equipment is operated in a Faraday cage.

NSG 4070



1.10. Safety advice 1
Generator mode

The power meter inputs are very sensitive. Please avoid any direct connection as shown below with careless

adjustment of the generator output level. Be careful with low loss attenuators.

Compact generator NSG 4070
with built-in power amplifier

s s
OomoE
mlaln] )
OEom
OOdE
Elm

Elm=

) °

NSG 4070

!

Ll||||I|I|

Attenuator

|

Power amplifier output Power meter

Mode Generator mode ierator mode /
Level -30dBm -0 dBm

Amplifier (e.g. 50 dB) Oon Oon

Amp output (forward power) 20 dBm 40 dBm

Attenuator 6dB 6 dB

Power meter ch. 1 limit 27 dBm 27 dB

Measured on ch. 1 -30+50-6= 14 dBm -10+50-6= 34 dBm

Immunity mode
The immunity mode is less dangerous as long as the calibration set up is used. Please avoid any direct con-
nection between power amplifier output and power meter input.

The operation mode “Calibration of the monitor probe” is safe for the measurement of attenuators, cable
losses and probes. Direct connection is allowed.

TASEO
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2. STORAGE, TRANSPORT, UNPACKING AND
DELIVERY INFORMATION

21. General
Save all packing materials! They will be needed in order to safely package the equipment for calibration service
or repair.

Packaging materials

m  Carton: Cardboard

m  Padding: CFC-free polystyrene foam
m  Plastic bags: Polyethylene

m  Avoid risk of condensation!
If a large temperature differential has occurred, allow time for the temperature to stabilize. This may take
several hours.

2.2 Storage and transport
B Do not stack, either packed or unpacked.
® Do not stand on end; arrows on the packaging must always point upwards.
m  Protect from dampness, heat, cold and rain
® Do not throw
® Do not sit or stand on the instrument and packaging.
2.3. Unpacking
B |s the packaging damaged? IfYES T transportation company
m  Are all the packages present and correct? If NO = transportation company
m  Open the packaging, remove the accessories.
m  Grip the instrument at the sides and lift it from the packaging.
B Are the instrument or accessories damaged? IfYES T transportation company
m  Are the contents of the package complete? If NO = Teseq sales office
m  Keep the instruction manual with the instrument.
m  Keep the packaging.
2.4. Model range and options
Part number Description
253293 NSG 4070-0

Compact immunity test system NSG 4070, 9 kHz - 1 GHz RF generator and power
meter (without power amplifier)

253292 NSG 4070-20
Compact immunity test system NSG 4070, 9 kHz - 1 GHz RF generator and power
meter (with 20 W module 150 kHz - 230 MHz)

253291 NSG 4070-30
Compact immunity test system NSG 4070, 9 kHz - 1 GHz RF generator and power
meter (with 30 W module 150 kHz - 230 MHz)

253290 NSG 4070-75
Compact immunity test system NSG 4070, 9 kHz - 1 GHz RF generator and power
meter (with 75 W module 150 kHz - 230 MHz)

97-253290 NSG 4070-TC
Traceable calibration (1ISO17025), order only with the device

NSG 4070



98-253290 NSG 4070-DKD
DKD calibration (1ISO017025), order only with device NSG 4070
253840 NSG 4070 Rack
Rack mounting kit for NSG 4070
253104 LE 4070
RF cable set for NSG 4070, consist of: RF cable, N(m)-N(m), 3 m with one right-angle
plug, RG223; RF cable, BNC(m)-N(m), 250 mm, RG223; RF cable, N(m)-N(m), 120 mm,
RG58; RF cable, N(m)-BNC(m), 2 m, RG223; adapter N(m)-N(m); adapter N(f)-BNC(m)
235308 ATN 6025
Attenuator 25 W cw N(f)-N(f)
235309 ATN 6050
Attenuator 50 W cw N(f)-N(f)
235307 ATN 6075

Attenuator 75 W cw N(f)-N(f), incl. cable LE 213

For CDNs, EM clamp, current injection probes, BCl accessories and antennas please use the web page www.teseq.

com.

E B EEEEEEEEREREN

.5.

Scope of delivery
NSG 4070 mainframe
Operating manual
Remote software on USB stick
Spare fuses (2)
RS232 cable (Nullmodem)
Mains cable GB
Mains cable CH
Mains cable USA/JP
Mains cable EU
LAN cable, crossover, 3 m
Keyboard (English)

85-253100 EO2
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3. DESCRIPTION OF THE INSTRUMENT

3.1. General

The NSG 4070, successor of the NSG 2070, is a multifunctional EMC immunity test system. Its wide frequency
range from 9 kHz to 1 GHz and its modular design using internal or external amplifiers enable a large variety
of applications including tests according to I[EC/EN 61000-4-6, ISO 11452-4 and others. Powerful and easy
to use firmware makes it possible to operate the NSG 4070 as a stand-alone unit. However, it can also be
controlled remotely by external software as part of a system. Convenient test and measurement data transfer
for documentation is provided by a USB stick which is plugged into the front panel.

All the possible coupling methods within the specified bandwidth, such as CDN (Coupling Decoupling Network)
coupling clamp or a BCI (Bulk Current Injection) probe can be simply connected and calibrated. This eliminates
the need for complex measurements on mostly non-linear coupling paths. During the calibration procedure
the generator automatically corrects for any deviation and stores the correction details.

Various sweep modes are available which can be specifically selected to suit each particular test.

In addition to the normal sweep applications, interference effects such as those caused by a pulsed
interference source can be simulated in the pulse mode of operation.

External User port 1 User port DO
modulation User port 2 User port D1
User port 3 Digital 1 User port D2
Trigger User port 4 Digital2 Optical port Analog port User port D3
A A A A
YVYVYY VY \ \/
Internal modulator EUT monitoring interface
+ vy 3
Signal generator Directional coupler -
Variable attenuator Power amplifier Power meter Control unit
A A A A A A A
\/ \ \/ \/
RF out AMP in AMP out Ch.1 Ch.2 Ch.3 LAN USB RS232

L J

Bridge (removable)

Figure 1: Block diagram of NSG 4070 with internal power amplifier
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External User port 1 User port DO
modulation User port 2 User port D1

User port 3 Digital 1 User port D2
Trigger User port 4 Digital2 Optical port Analog port User port D3
A

A A A

Yy \/ Y

Internal modulator | | | | EUT monitoring interface
+ Yy A
Signal generator
Variable attenuator Power meter .| control unit
A A A A A A
\  /  /
RF out Ch.1 Ch.2 Ch.3 LAN USB RS232

Figure 2: Block diagram of NSG 4070-0

3.2 Operating elements

3.21. Front panel

Main Immunity Menu L3

Test Level Coupling | [~Amp
lo oo v ’VCD" int
Sweep: percentage increase ————————————
stat: [150000  kHz Pere: [i %
Stop: m MHz Dwell: rms
Modhgation: A} —————————————————)
AMFreq: [10000  He AMDepth: oo %
Puse Freq: [20 He Duy Cpele: 0 %

Figure 3: Front view of NSG 4070 with built-in power amplifier

TASEO
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NSG 4070

Power

FRQ

LVL

MOD

STO

RCL

Step 1, Step
2, Step 3

RF ON/OFF

Help

2nd

Power on key
Hard key, switching takes effect with a short
delay

The LED next to the switch will turn from
yellow to green when the unit is switched on.

FRQ
Opens a softkey menu to change the
frequency

LVL

Opens a softkey menu to change the test
level

MOD

Opens a softkey menu to change the modula-
tion parameters

STO

Opens a softkey menu to store test data or
configurations

RCL

Opens a softkey menu to load test data or
configurations

Step 1, Step2, Step 3

Keys to select one of the three step sizes

RF ON/OFF
Switches the internal signal generator on/off

Help

Key to call up the help text for all operating
conditions.

Depending on the current settings, explana-
tions to the help function, explanations to
hard and softkeys, and for adjustment facili-
ties within menus will be displayed.

2nd

Additional function: marked in blue color

2nd + Local

Keys to switch from remote control to manual
operation

2nd + StSize

Keys to change the step size, affects e.g. the
using of the rotary knob



4 I Tuning Tuning

UsB

MHz/dBpv
kHz/dBm
Hz/Vv
Enter

6 Hold

Run/Stop

85-253100 EO02

Tuning

The rotary knob has magnetic lock-in
positions for parameter tuning and selection
purposes.

UsB
Interface for data exchange with USB stick

Numeric keyboard
numerical entry keys

Minus sign
Decimal point

Input confirmation keys
for the desired unit

Hold

Interrupts a sweep. The blinking yellow LED
indicates the Hold state. There is a RF signal
at the output.

Run

Starts the sweep specified in the setup. The
blinking red LED indicates the RUN mode.
Stop

Stops a sweep that is currently running. The
LED turns to green.

Delete the character left of the cursor

Moves the cursor left

Moves the cursor right

TASEO

Advanced Test Solutions for EMC
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7 | 2

~Test Level ———————— —Coupling ] ~Amp -
[foo wofloo v ( CON int
| —sweep: percentage increase ———————————
Start: [150.000 kHz Perc: |1

stop: [230000000  MHz Dwel: [fo ms

AM
AmFrea: [looon | He AM Depth: Jeo %
Fuise Fren: [20 He Duty Cycle: fo %

NSG 4070

Display

Softkeys

Back

Power
meter
channel 1
to 3

RF out

Amp in

Amp out

Display
Displays menus, softkeys and results.

5 Softkeys, whose individual functions are
dependent on the menu context.

Back

Key to return from any operating condition
(menu, canceling of entries, error messages)
to the preceding higher-level menu

Power meter inputs

Impedance Z=50 Q

BNC-socket

Caution!

Maximum input level +20 dBm for channel

2 and 3. Maximum input level +27 dBm for
channel 1. If necessary use voltage limiters or
attenuators.

Channel 1 is used for calibration.

RF out
Synthesizer output to drive an external ampli-
fier or use the NSG 4070 generator function.

Amp in

Power amplifier input (the power amplifier is
optional)

Caution!

Maximum input level <+10 dBm.

Amp out
Power amplifier output (the power amplifier
is optional)



3.2.2. Back panel

Figure 4: Back view of NSG 4070

10

11
Fuse F1 Keyboard

12

User Port

85-253100 EO2

Power
supply

Fuse

Keyboard

User port

RS232

Power supply connector
for wide range supply:
110 / 230 Volts, 50/60 Hz autoranging

Fuse F1
See technical specifications for selection
guide of fuse F1.

Keyboard
PS/2 keyboard connector

User port D-Sub 15 pole

Port Pin
Digital in 0 1
Digital in 1 2
Digital in 2 3
Digital in 3 4
Digital out 0 6
Digital out 1 7
Digital out 2 8
Digital out 3 9
+12V 15
12V 14
+5V 13
GND 5and 10

RS232 - interface for remote control of the
NSG 4070 using a null modem connection

TISEO
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13

opt. in

14

15

16

NSG 4070

analog in
0.24V

digital 2
0.24V

Trigger

Optical
input

Analog

input

Digital 1 and

2 input

LAN

Ext. Mod.

10 MHz

Trigger

Remote USB

UsB

Fiber optic cable plug,
HP versatile link HFBR0O501 series 40 kBd

Monitoring input analog,
BNC socket, 0-24 V Ri=15 kOhms, 6 mV
resolution

Monitoring digital input 1 and 2, BNC socket,
0-24 V via optical coupler Ri=1.5 kOhms,
switching threshold approx. 2to 3V

Network connector 10 / 100 Ethernet

External modulation input

BNC socket,

Impedance >10 kOhms

Level: 1 Vpp / 100% AM, 1 Hz — 50 kHz

10 MHz reference output
BNC socket,
approx. 1Vpp /50 Ohms
Trigger input

BNC socket,
TTL for external triggering

USB device connector

USB host connector

3 Fans for cooling the internal parts
of the unit



4. EXPLANATION OF THE MENU-CONTROLLED 21
OPERATION

41. General

41.1. Menu control with softkeys and hardkeys

The function of each softkey is shown on the display, and can be operated using the 5 keys at the right of the
screen.

A selection will be terminated either by pressing one of the enter/unit keys or another softkey or automati-
cally.

Menus can be quit using “BACK". Pressing “BACK" several times will always lead back to the main menu
(“Main”).

41.2. Help function ("HELP")
The “HELP" key enables the display of a help text in most operating situations.

41.3. Numerical input using the numerical keyboard

Inputs of numerical values must start with a digit or the minus sign and will be terminated by one of the enter/
unit keys for the desired unit. The input value appears in the selected field. Typos can be corrected using
backspace l¢— to delete the digit to the left of the cursor. Mistakes will usually be corrected to the nearest
valid value; too many input digits will be rounded.

4.1.4. Secondary functions
The secondary function of some keys is marked above the keys in blue. For calling a secondary function press
the “SECOND"-key (blue key) and then the desired function key.

41.5. Level setting, frequency setting, modulation setting and tuning

4.1.5.1. Level setting

Level setting is done using the “LVL" hard key. The desired level can be set either by typing in a numerical value
or by using the rotary knob which sets the level in fixed steps.

4.1.5.2. Frequency setting
Frequency setting is done using the “FRQ" hard key. The desired frequency can be set either by typing in a
numerical value or by using the rotary knob which sets the frequency in fixed steps.

4.1.5.3. Modulation setting
Modulation frequency setting is done using the “MOD” hard key. The desired modulation parameters, i.e. AM,
pulse or external modulation as well as the modulation frequency and depth / duty cycle can be set.

4.1.5.4. Tuning using the rotary knob

The rotary knob is used for frequency or level tuning.

“STEP1”, "STEP2" and “STEP3" are user defined step sizes. The step size can be defined by pressing the “SECOND”
key and “STEP1”, “STEP2" or “STEP3" and typing in @ numerical entry. The desired step size can be selected by
pressing the corresponding key (without “SECOND” key). The current step size is displayed in the lower left
corner of the screen (“GENERATOR” window).

TISEO
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4.1.6. Saving and loading of configurations and results

4.1.6.1. General

There are two options for storing or recalling results:

a) Saving/recalling data to/from the internal flash disk.

b) Saving/recalling data to/from the USB stick.

4.1.6.2. Store

The hard key “STO"” opens a menu to save configurations, calibration and measurement results. Menu items
include:

“CONFIG": To save the settings of the current measurement as a configuration file to the internal flash or USB
stick.

“CALIB. DATA": To save the calibration results of the test setup to the internal flash or USB stick.
“PROBE CAL.": To save the calibration results of the monitoring probe to the internal flash or USB stick.

“RESULTS": To save the measurement results of the current measurement together with the corresponding
configuration as a result file to the internal flash or USB stick.

Return from the sub menu with “BACK".

4.1.6.3. Recall

The hard key “RCL" opens a menu to load configurations, calibration and measurement results. Menu items
include:

“CONFIG": To recall the settings from the internal flash or USB stick.

“CALIB. DATA": To recall the calibration results of the test setup from the internal flash or USB stick.

“PROBE CAL.": To recall the calibration results of the monitoring probe from the internal flash or USB stick

“RESULTS": To recall the measurement results together with the corresponding configuration from the internal
flash or USB stick.

Return from the sub menu with “BACK".

NSG 4070



4.2, Main menu
[l IRF OFF| Main Menu ]
Setup
NSG 4070-75 Boer
meter
Amplifier: 75 W 150 kHz - 230 MHz
Generat
Muode
Ik
TASEQ =
-—
linfi
4.3. Setup
| Device Setup g
General
NSG 4070-0 Remote
A kHz - 1000 KMHz
BCI
Settings
TISEO o
-—
Service
4.31. Setup — General
| General Setup -4
Language
NSG 4070-0 Colours
9 kHz - 1000 MHz
Date
&Time

TIASEQ

85-253100 EO2

The “MAIN" menu of the NSG 4070 is always displayed
after switching on the device. The “MAIN" menu pro-
vides the following choices: “SETUP" to access the
general configuration, “POWER METER" mode, “GEN-
ERATOR MODE”, “IMMUNITY MODE", or “INFO" to obtain
information on the hardware/software configuration

and device serial number.

“DEVICE SETUP" provides access to the device con-

figuration.

“GENERAL SETUP” provides access to the language,
display colors and date & time configurations.

TISEO
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4.3.1.1. Setup —> General —> Language setup

| Language setup % _ Language can be selected in this setup. The unit

Sugah needs to be restarted after changing the language.

NSG 40?0—(] Framcais

9 kHz - 1000 MMHz
Deutsch
TASEO -
]
Italiauno

4.3.1.2. Setup —> General —> Color theme setup

[ ] Colour theme setup & “COLOR SETUP” allows the user to change the color
I of the display.

N3G 4070-0 Silver

A kHz - 1000 MHz

Mediter-

TISEO -

Black

White

4.3.1.3. Setup —> General —> System time & date setup

| System time & date setup g || Time and date can be set in this submenu.
i 3 5 10 E —
Time
—Date
WYY -MM-DD:
| 2008-04-16
r—Tirne
hh=mrm-s3:
| 01-51-54 apply
Changes

NSG 4070



4.3.2.

Setup —> Remote control setup

¥
[ ]| Remote Control Setup | pemote
Cereral Interface
agtive Interface: TCF
—erial Settings
Baudrate: 9600 H¥ Haneclshake: Off Network
Settings
rTCF Settings
IP-ddress:  [192.168.0__3 Serial
Settings
Subret-Mask: [255 255 2550
Fort: 12345

“REMOTE CONTROL SETUP” provides the remote control
settings of the device. This main screen gives an
overview about the current parameters. Submenus
provide access to the parameters.

4.3.2.1. Setup —> Remote control setup —> Remote interface setup

“REMOTE INTERFACE SETUP" allows the user to change
the remote port. The selection “LOCAL" prohibits
remote control.

B RS232 is selected as remote interface.

B TCP is selected as remote interface.

M |RF OFF| Remote Interface Setup
Local
—General
Active Interface: Lacal
R5232
—Serial Settings
Baudrate: 3500 HW Handshake: Off
TCP
—TCF Settings
IP-Address:  [192.188.0__3__ USE
Subriet-Mask: [255 255 2550
Port: 12345
B |RF OFF| Remote Interface Setup =
Local
General
lr%tive Interface: Rg232 ‘ |
l\
B |RF OFF| Remote Interface Setup ¥
Local
General
lr%tive Interface: TCF ‘
neYr
B |RF OFF| Remote lnterface Setup B3
Local
General
’i&ctive Interface: UsSE ‘
NS

85-253100 EO2

H USB is selected as remote interface.

TASEO
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4.3.2.2. Setup —> Remote control setup —> TCP/IP Network interface setup

1
B |RF OFf| TCPAP Hetwork Interface Setup ¥ P
— General Address
Active Interface: TCF
Subnet
Mask
—Serial Settings
Baudrate: 9500 HW Hanedshake: Off Listener
Port
—TCF Settings
IF-&ddress:
Subnet-Mask: [255 255 2550
Fart: 12345 Apply
I Changes

Settings for the TCP/IP network can be changed in
this setup.

4.3.2.3. Setup —> Remote control setup —> Serial interface setup

i -]
M |RF OFF| Serial Interface Setup Bandrate
—General Setup
Active Interface: R5232
RTS/CTS
—Serial Settings
Baudrate: 3500 HW Handshake: Off
—TCF Settings
IP-pcddress:  [152.1B8.0__3__
Subriet-Mask: [255 255 2550
Port: 12345
I |RF OFf| Sevial Interface Baudrate Setup - 9600
—General Baud
Active Interface: R5232
19200
Baund
—Serial Settings
Baudrate: 3500 HW Handshake: Off 38400
Baund
—TCF Settings
IP-pcddress:  [152.1B8.0__3__ 57600
Baud
Subriet-Mask: [255 255 2550
Fort: 12345 115200
I Baud

NSG 4070

Settings for the serial interface can be changed in this
setup. Submenus provide access to the parameters
for the baudrate and to switch the handshake on/
off.

Baudrate can be chosen in the baudrate setup.



4.3.3. Setup —> BCI settings

| BCI settings L] “BCI SETTINGS"” allows the user to set a power limita-
Factor . . .

k tion factor as described in the ISO 11452-4 standard.
The default value is 4. This parameter can only be set
in this menu and is also valid for remote operation

with “NSG 4070 Control Program”.

Fower factor k: I 4.00

4.3.4. Setup —> External hardware setup

| Exteral hardware setup ® | comping The softkey “COUPLING ATTENUATION” offers the
- - _ Alt import function for the coupling attenuation calibra-
extormal directional coupler: tion factors of the external directional coupler as

Freq. [Hz] | Forw. att[dB] | fev. att[dE] Forvrard described in the next text box.

10000 4000 40.00 Power
1000000000 40.00 40.00 - The softkey “FORWARD POWER" allows the user to set
Additional . .
ALt a limit for the maximum forward power.

The softkey “ADDITIONAL ATTENUATOR” allows the

mnax forw. poswer:

I S0.0 dBrn

meter 1 against levels above the maximum input
I 200 db .
power of this channel.

’,addmma] s user to use an additional attenuator to protect power

4.3.4.1. Setup —> External hardware setup —> Coupling attenuation

[ | External hardware setup Coupling The use Qf arj external amplifier als_o requires .an
o At external directional coupler. The coupling attenuation
[renternal dirsctiorrl cowpler: must be imported from the USB stick. The file has to
Freg. [Hz] | Forw. att[dB] | Rev. att[dB] Forvard be in ASCII format and must contain 3 columns sepa-
10000 39.70 Pouer rated by a comma. The first column is the frequency
100000 3340 3370 [A— in Hz, the second represents the forward coupling
30000000 39.80 39.80 Att, attenuation and the last column is the reverse cou-
100000000 40.30 40.20 pling attenuation. An example is shown below:
i fars. poser: acdditional Att.: :i(l)gggr;;;ggr;ection.factor.txt
0| |ctm (I e 100000,39.9,39.7
30000000,39.9,39.8
100000000,40.3,40.2
1000000000,39.9,40.2

TASEO
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4.3.5. Setup —> Service

The "SERVICE MENU" is password protected and only

N Device Setup ¥ accessible by authorized Teseq service personnel.
General
NSG 4070-0 Remote
9 kHz - 1000 MMHz
BCI

Setlings

TIASEO —
L]

=

NSG 4070



4.4, Power meter menu

B |RF On|

Powver meter ":'_I

Ch.1

|| S MHz | -40.0 dBm

T Ehannel 1 —Channel 2
-24 g1 en -34 B3 eem ’ Ch. 3
rr Chanrel 3 —Amp ot ———— ’A:::nrul
- HO cen

'
IE. 1 dBm Amp
Oon

85-253100 EO2

KA I N R
[ = 1 L]
KN B e

IIIEIEI@

The "POWER METER MENU" provides power meter
readings (Channel 1 to 3) and also allows the display
of the forward power (Amp out).

The internal power amplifier can be switched on/off
with the softkey "AMP ON”.

The generator can be switched on/off with the
hardkey “RF ON/OFF".

The generator frequency and level can also be set
of the generator. The hardkey “FRQ" allows the user
to change the test frequency with the rotary knob
(see chapter 4.1.5.4 for changing the step size) or the
numeric keyboard.

The hardkey “LVL" allows the user to change the test
level with the rotary knob or the numeric keyboard.

The numeric input has to be terminated with the
hardkey "ENTER" or with the specified unit key “MHz/
dbpv*, "kHz/dBm" or “Hz/V". The accepted value is
displayed with green background color for a short
while.

TISEO
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4.5. Immunity menu

| Main Imimunity Menn Rl st The “MAIN IMMUNITY MENU" gives an overview
—Test Level —————— —Coupling] —Amp - [| Setw of the test parameters. The example shows IEC/EN
W w0 |Fm W COM int 61000-4-6 test parameters through a selected cou-
% pling device: CDN, EM-clamp, CIP or direct coupling
—Sweep: percentage increase ————————————————— — in the menu “COUPLING DEVICE".
Start: | kHz Pere: | %
art: |150.000 z Perc: |10 Galib.
Stop: |23|:|_|:||:||:|DDD MHz Duweell: |11|3|3 s
—Modulation: Ak Results
AM Freg: |1DDD.D Hz &M Depth: |a0 %
Fulse Freg: |2_|:| Hz Duty Cycle: |5|3 A
| Main Immunity Menu Rl rest This example shows BCI test parameters through a
—Test Level Cougling ||| Setu selected coupling device: BClin the menu “COUPLING
[1ooo to [100.0 mé ’7 BCI DEVICE"..
Monitor,
Setup
—Sweep: 150 11452 steps
Start: | MHz I150: |
T : 1 Calib.
Stop: |4|:||:| tHz Dwell: |1|:||j|j s
—Modulation:; AM FC Results
A Freg: |1DDD.D Hz Ak Depth: |30 %
Fulze Fred: |2_|:| Hz Duty Cycle: |5|3 %
4.51. Immunity menu —> Test Setup
[ | Cond, Immunity Test Setup R test The test parameters can be set in the “CONDUCTED
—Test Level —————————— —Coupling Ammp Level IMMUNITY TEST SETUP”.
|1 0o to |1.00 W ’7 Clarni irit
Coupling

Device
—Sweepn: percentage increase ————————————————

Start: |15|:|_|:||:||:| kHz Perc: |1|:| % :
Amplifier
Stop: IESD.DDDDDD tHz Dwell: |1|:||j s

—Modulation: A

Suee
AW Freq: (o000 Hz AM Depth: g0 %
Fulze Fred: |2_|:| Hz Duty Cycle: |5|3 % Mod

NSG 4070



4.51.1. Immunity menu —> Test setup —> Test level

q]

Stop: |23E|.E|DDDDD MHz Cwell: 10000 ms

—Modulation: Ak
Am Freg: |1u|:n:|_|:| Hz &M Depth: oo %

Fulze Freg: |2.E| Hz Duty Cywcle: |50 %

| Select a Test Level 2
- Shart
—Test Level —————————— —Coupling | —A&mp
Stop
—Sweep: percentage increase ————————————————
Start: IISD.DDD kHz Perc: |1 & .
Unit

The start and stop level can be set in the “SELECT A
TEST LEVEL" setup. The softkey “UNIT" is only active for
BCI. Then the “UNIT" menu provides a choice of using
units of mA or dBuUA.

4.5.1.2. Immunity menu —> Test setup —> Coupling device

[ ] Select Coupling Device 9
- CDN
—Test Level ——————— —Coupling AR
1000 R TR Y Clarni irit
EM -
Claump
—Sweepn: percentage increase ————————————————
Start: I kHz Perc: e
|1 S0.000 |1 cIP
Stop: IESD.DDDDDD tHz Dwell: |1|:||j|j|j s
—Modulation: A Direct
A Freg: |1DDD.D Hz Ak Depth: |30 %
Fulze Fred: |2_|:| Hz Dwty Cycle: |50 % BCl

“SELECT COUPLING DEVICE" allows the user to choose
a CDN, EM-clamp, current clamp (CIP) or direct injec-
tion according to IEC/EN 61000-4-6. The test level
units are switched to Volts EMF.

The selection “BCI" switches the unit to current as
required for Automotive tests.

4.5.1.2.1. Immunity menu —> Test setup —> Coupling device —>EM-clamp or —>CIP

Start: |15|:|_|:||:||:| kHz Perc: |1 e
Stop: IESD.DDDDDD tHz Dwell: |1|:||j|j|j s
—Modulation: A
A Freg: |1DDD.D Hz Ak Depth: |30 %

Fulze Fred: |2_|:| Hz Dwty Cycle: |50 %

[ ] Select Coupling Device ¥ With
—Test Level ———————— —Coupling | —a&mp— || Probe
1000 R TR Y Clarni irit
Mo
Probe
—Sweepn: percentage increase ————————————————

85-253100 EO2

The user can choose whether or not to test with
a monitoring current probe in the path to the EUT.
The operation "WITH PROBE” requires a loaded probe
calibration file in addition to the probe.

The function of the current probe is in relation to IEC/
EN 61000-4-6.

TISEO
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4.5.1.2.2. Immunity menu —> Test setup —> Coupling device —>BClI

] Select BCI Method ¥

—Test Lewvel Coupling

[1oog) to [100.0 ma BCI

—Sweep: percentage increagse —————————————————

Start: |1|:||:||:|_|:||:||j kHz Ferc: |5 kA
Stop: |4|:||:|_|:||:||:|DDD tHz Dowell: ISDD s

Subst.
w. Mon

Subst.
wio. Mon

Cloged
Loop

—Modulation: Ak
AM Freq: 10000  Hz AM Depth: |80 %

Fulse Freg: |2_|:| Hz Duty Cycle: |50 A

“SELECT BCI METHOD" allows the user to choose Sub-
stitution method with or without a monitoring current
probe, or Closed loop method. Methods are based
on ISO 11452-4.

The operation “WITH PROBE” using Closed loop
method requires a probe in the path to the EUT and
a loaded probe calibration file.

Using Substitution method with a current probe
allows the user to obtain additional, useful informa-
tion during testing and investigating. No test level
limitation takes place.

The Closed loop uses a power limitation factor that
can be set in Main —> Setup —> BCI settings.

4.5.1.3. Immunity menu —> Test setup —> Amplifier

—Sweep: percentage increagse —————————————————

Start: W kHz Perc: |1— %
Stap: |23|:|_|:||:||:|DDD tHz Druvell: W M3
—Modulation: Ak
M Freq: [roonn  Hz aMDepth: oo %
Fulse Freg: |2|:|_ Hz Duty Cycle: |50 A

[ | Select amplifier ¥ |

intemal
—Test Level ———————— —Coupling | —Amp — M e}
|1|:|.|:n:| to 1000 W ’VClamp it

extemal

“SELECT AMPLIFIER" allows the user to select an inter-
nal or external power amplifier.

4.5.1.4. Immunity menu —> Test setup —> Sweep

i L
[ ] Cond. Immunity Sweep Setup ¥ Start
—Test Level ———————————— —Coupling | —Amp - Freq.
|1|:|.|:n:| to oo W Clarnp int
Stop
Freg.
—Sweep: percentage increagse —————————————————
Start: |15|:|_|:||:||:| kHz Ferc: |1 kA Suee
Mode
Stop: IESD.DDDDDD MHz Cowell: |[lumy] — ms
e Durell
Modulation: Ak Titne
AM Fred: |1DDD.D Hz &M Depth: g0 %
Fulse Freg: |2_|:| Hz Duty Cycle: |50 A

NSG 4070

Start and stop frequency, sweep mode and dwell
time can be set in the “CONDUCTED IMMUNITY SWEEP
SETUP”.



4.5.1.4.1. Immunity menu —> Test setup —> Sweep —> Sweep mode

AM Freg: |1DDD.D Hz &M Depth: |a0 %

Pulse Freg: |2.E| Hz Duty Cycle: ISD *

| Select Sweep Mode ¥
- Linear
—Test Level ————————— —Coupling | —Amp -
|1|:|.|:n:| to oo W Clarnga irit
Mo, per
Decade
—Sweep: percentage increagse —————————————————
Start: |15IZI.IZIIZII:I kHz Ferc: I % Percent,
Increase
Sto: |23|:|.I:||:|DDDD MHz Crwell: |1DDDD ms
. 150
—Modulatiaon: Ak 11453

“"SWEEP MODE" can be set to linear, numbers per
decade or percent increase of the frequency. The
option ISO 11452 allows the frequency increase as
shown in ISO 11452-1. An additional parameter can
be set between 1 and 100 to reduce the step size.
See table below.

o

- N e e

e s = S

o D D o

N T 2 & & 2

=g & 2 g 2

g =2 P B pi ont
20 P T T T

5 89 38 38 38 38

> am| SE2ls2/se2les

O

e LE 9K 9K 9K o

s ¥ NS 28 28 8 9

g = 53 23 283 2838 29

£ Ec HhzZz HZ Hhz &z

0.01to <01 0.01 001 0.005 0.001 0.0001
>01t0<1 01 0.1 0.05 0.01 0.001
>11t0<10 1 1 0.5 0.1 0.01
>10t0<200 2 2 1 0.2 0.02
>200to <1000 20 20 10 2 0.2

Table 1: Step size according 1SO 11452-1

4.5.1.5. Immunity menu —> Test setup —> Modulation

il L
[ ] Cond. Immunity Mod. Setup 2l prod:
—Test Level ———————— —Coupling | —Amp - AM
|1|:|.|:n:| to f10.00 W Clamp it
Mod,
Freg.
—Sweep: percentage increagse —————————————————
Start: |15|:|_|:||:||:| kHz Ferc: |1|:| kA Mod.
Depth
Sto: |23|:|.I:||:|DDDD MHz Crwell: |1DDDD ms
e Pulse
Modulation: Ak Freg.
AM Freg:  [aefs) Hz AM Depth: |80 %
. I . I m Duty
Fulse Freg: |2.0 Hz Duty Cycle: |50 A Cycle

85-253100 EO2

Modulation can be set to AM, AM PC, pulse modula-
tion, external modulation or off. The modulation can
be changed by pressing the upper softkey.

AM: amplitude modulation

AM PC: amplitude modulation with peak conversa-
tion as described in ISO 11452-1

PM: pulse modulation

Ext.. external modulation

The modulation frequency can be in the range of
1 Hz to 50 kHz.

The AM modulation depth can be set between
0 and 100%.

The duty cycle can be set between 10% and 90%.

TASEO
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4.5.2. Immunity menu —> Monitoring setup
itori o
[ | Monitoring Setup ¥ High/
— Digitel input: Lowt
HifLa Ask stap Register
User Input 0: High ® ® ® Ask
userinput1: High x x # User
User Input 2: High ® ® ®
userinput 32 High x x x Stop
Digital 1: High ® ® ® Test
Digital 2: High ® ® ®
opfical Input: Low = = = Regisler
—Analog inpat:
Trager < |3.00 Im v O R Show
lnputs

There are several EUT monitoring ports:

Analog input 0-24 V

Digital input 1 up to 24 V

Digital input 2 up to 24 V

Optical input

User port (4 bit TTL in)

Each monitoring port can be individually configured.
The switching condition can be set to high or low
active using the softkey “HIGH/LOW". For analog input
a window can be defined which can be used as a
threshold or tolerance window.

The action in case of a trigger event (EUT failure) can
be set either to register the occurrence of the event
(lowest priority), to stop the test, or user decision
(highest priority) using the corresponding softkeys.
“STOP TEST" automatically includes the registration
of the event; "ASK USER" allows the user to stop or
continue the test.

B A green tick indicates that the monitoring port is

enabled, a red cross a disabled port.

4 selected
X not in use

4.5.2.1. Immunity menu —> Monitoring setup —> Show inputs

[ ] Monitoring Inputs
Uszer O: Uszer 1: Uszer 2: User 3:
[ ] [ ] [ ] [ ]
Digital 1: Digital 2: Optical:
[ ] [ ] [ ]
25
20
15
10
5
0

NSG 4070

This setup shows each monitoring state. The color
of each box indicates high or low. The analog port
voltage is displayed below the boxes. The graph
shows a 10 second history of input activity.



4.5.3. Immunity menu —> Calibration

—Modulation: A
AW Freq: (o000 Hz AM Depth: g0 %

Fulze Fred: |2_|:| Hz Duty Cycle: |5|3 %

i i i o
| Immunity Test calibration 2 || system
r—Test Level —————————————— —Caoupling | —Amp Cal,
|3_|:u:| to |3.00 W COoM it
Saturation]
Check
—Sweepn: percentage increase ————————————————
Start: |15|:|_|:||:||:| kHz Ferc: |1 & Probe
Cal,
Stop: IESD.DDDDDD tHz Dwell: |1|:||j|j s

Two types of calibration can be performed:

m system calibration for the entire setup
®  probe calibration for the monitoring probe.

The “SATURATION CHECK” function allows the user
to test the necessary power reserve for the testing
with modulation.

4.5.3.1. Immunity menu —> Calibration —> System calibration

e Inuinunity test calibration ¥
& Start
[Frequency:] [Forw. Power:]  [Rev. Power:] Cal.
150,000 kHz 57.36 dBM M
165,000 kHz 56,95 dBm . Stop
151,500 kHz 3665 dBm M Cal
199 650 kHz 56 45 dEM A '
-—- lHz -—-dEm -—-dEm
40
59
8 :
57 :
36 :
35
: Cal,
| J |
1.000000 100000000 ileD
[} Immunity test calibration )
b Start
[Frecuency:] [Forw. Power)]  [Rew. Power:] Cal.
1000.000 kHz 3516 dBm 23.97 dBm
1.100000 HHz 54,98 dBm 23.42 dBm Stop
1.210000 KiHz 54,95 dBm 23.03 dEm Cal
1.351000 KH2 5483 dBM 22,53 dEm
1.464100 hiHz 54.76 dBm 2210 dBm
58
57
55
35
54
33
: : : oo Cal,
I rrrern 1 IIIIIII| [ |
1.000000 10000000 100000000 nfo

85-253100 EO2

During calibration the current frequency and forward
power are displayed in the table as well as in the
graph. The reverse power is displayed when an exter-
nal amplifier is selected.

The internal control algorithm provides a maximum
deviation of + 0.1 dB to the target calibration level.
The NSG 4070 should be allowed a minimum warm
up time of 10 minutes a warm up time of at least
10 min before performing calibration or testing.

The start frequency, stop frequency, test level, step
mode, internal or external amplifier have to be defined
in the "TEST SETUP” menu before calibration.

The calibration is independent of the selected dwell
time and modulation parameters.

The softkey “START" starts the calibration and “STOP”
terminates the calibration.

The calibration result can be observed by turning the
rotary knob.

The red curve shows the forward power of the
calibration which is related to the left axis. The blue
curve shows the reverse power (only with external
amplifier) of the calibration which is related to the
right axis.

TASEO
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Current Ale: CIP_1V_10perc.cal
Start: 150.000 kHz
Stop: 230000000 MHz
@ Steps: 10.0 percent
Start Level: 1.00 ¥
Stop Level: 100V
Amp: lntemal

| Ok

The softkey “CAL. INFO" provides the file name, start
frequency, stop frequency, steps, start level, stop
level and amplifier internal or external. An example
is shown to the left.

4.5.3.2. Inmunity menu —> Calibration —> Saturation check

| Innmunity saturation check ¥ Start
Check
I 230.000000 MHz Eheck:
ok Stop
Check.
—a
4 -
22 s
0 s
15 : .y
16 —:
| ; i Cal,
1.000000 100,000000 Info
Please disconnect channel 1!
& Otherwise you could cause damage to

the povermeter!

NSG 4070

This function allows the user to check whether
there is sufficient power available for the selected
modulation required, even if the system calibration
is always performed without modulation. Special
high test levels could bring the power amplifier into
saturated range if the modulation (e.g. AM with 80%
needs 5.1 dB more power) is switched on during EUT
testing. The check requires a loaded calibration file.
The forward power of the calibration is increased
with 5.1 dB during the check.

The result of the “SATURATION CHECK" is provided in
a graph. The lower curve shows the calibration level
in red. The upper curve shows the increased forward
power during the check. Both curves are related to
the left axis. The green curve shows the check result
and is related to the right axis. For having the power
reserve the check result should be around 5.1 dB.

The softkey "START” starts the check and “STOP” ter-
minates the check. The softkey “CAL. INFO" provides
the file name, start frequency, stop frequency, steps,
start level, stop level and internal or external ampli-
fier. An example is in chapter 4.5.3.1..

The forward power of the calibration is increased
by 5.1 dB during the check. This could damage the
power meter channel 1. It is strongly recommended
to disconnect the power meter channel 1 for the
“SATURATION CHECK". A message box, shown on the
left side, reminds the user to follow this advice.



4.5.3.3. Immunity menu —> Calibration —> Probe calibration

itari i i o
I |RF OFf] Monitoring probe calibration ¥ Start
[Freguency:] [Attenuation:] Cal.
150,000 kHz -18.13 dB
151,500 kHz -18.21dB Stop
155015 kHz -18.19 dB Cal
154545 kHz -18.15 dB '
156.090 kHz -18.17 dB
-16
-17
-5 MDA070
-13 Passive
-20
-21 Cal.
1
1.000000' 100.000001.11 ileD
Current file: mdd070_active.non
@ Start: 150.000 kHz
Stop: 230.000000 MHz
Steps: 1.0 percent
| o |

85-253100 EO2

The “"PROBE CALIBRATION” function allows the user
to calibrate a current probe in a 50 Q jig. During the
calibration the current frequency and attenuation are
displayed in the table as well as in the graph.

The start frequency, stop frequency, step mode,
internal or external amplifier have to be defined in
the “TEST SETUP” menu before calibration.

The calibration is independent of the selected test
level, dwell time and modulation parameters.

The "MONITORING PROBE CALIBRATION” function can
also be used for checking the setup, cable or attenu-
ator.

The softkey “START" starts the calibration and “STOP”
terminates the calibration.

The softkey “MD 4070 PASSIVE"/ “MD 4070 ACTIVE"
allows the user to switch the probe to passive or
active mode if connected (cable LE 242) with the user
port of the NSG 4070.

The softkey “CAL. INFO" provides the file name, start
frequency, stop frequency and steps. An example is
shown on the left side.

TASEO
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4.5.3.4. Imnmunity menu: Store and recall calibration data

[ |RF OFf| What do you want to store? ¥
Config
[Freguency:] [Forw. Power:]  [Rew. Power:]
150,000 kHz 17.62 dBm .
165.000 kHz 17.61 dBm . Calib.
181,500 kHz 17.57 dEm n Dﬂagj
199,650 kHz 17.59 dBm M
219615 kHz 17.61 dBm .
Probe
20 Cal.
19
15
17 Results
15 :
15
| ! |
1.000000 100000000
| Load File Lt
file
|ﬁlename ||3ize ||date |
BCI_CIPm_20-10m... 952 1710007 14:45
BCI_CIPm_77-87d... 966 1911007 16:16
M.... 1110 181007 17:09
cip_20m.cal 5995 031207 1359
b cal 920 0111007 15:44
rem_BCI_Range.cal 632 01201570 03:04
rem_ternp.cal 1110 0211 0i03 1453 USB
Stick
comment: IJD...1 000152300 MHz 7100 %
Remove
filename: Ha0s] Free: 14132 KB file

Attention:

NSG 4070

In general, the hard keys “STO” and “RCL" allow the
user to store and to recall configurations, calibration
data, probe calibration and results.

Store

Pressing the hard key “STO" followed by the soft key
“CALIB. DATA" allows the user to save the calibration
results of the test setup to the internal flash or USB
stick as file type “.cal”.

Included in the calibration file are:

m  Start and stop frequency

®m  Start and stop level

m  Amplifier internal/external

m  Forward power versus frequency
®  “FILE COMMENT”

The file comment offers additional information to the
calibration file and can be filled out before saving
the file.

Recall

Pressing the hard key “RCL" followed by the soft key
“CALIB. DATA" allows the user to recall the calibration
results of the test setup from the internal flash or
USB stick.

The stored file can be selected by turning the rotary
knob.

The recall of calibration data overwrites the parameters for test
level and amplifier use (internal /external).



4.5.3.5. Imnmunity menu: Store and recall probe calibration data

I |RF OFf] What do you vrant to store? &
: Config
[Freguency:] [Attenuation:]
150,000 kHz -17.66 4B
157,500 kHz -17.51dE Calib.
165,375 kHz -17.42dE Data
175643 kHz -17.26dB
182,525 kHz -17.12dE
Probe
- Cal,
-16 ——
-17
=18 Results
-1a
-20 :
| ! |
1.000000 100.000000
i LY
I [RF OFF| Load File 2l e
file
|ﬁlename ||3ize ||date |
-20dE.man 950 05107 1310
QB ot 382 QEi0308 1702
720.mon B045 03H2M07 1358
MD_720.man 121007 03:58
Test Cal738 5teps.mon 6042 03207 16:24
rerm_temg.mon 15342 Mo on:1s
usBe
Stick
comment: l’{M)I 1010152300 MHz /5.0 %
Remove
filename: 720.mon Free: 14076 KB file

85-253100 EO2

In general the keys “STO" and “RCL" allow the user to
store and recall the configurations, calibration data,
probe calibration and results.

Store

Pressing the hard key “STO" followed by the soft key
“PROBE CAL." allows the user to save the probe cali-
bration results to the internal flash or USB stick as
file type “.mon”.

The probe calibration file includes:
®m  Start and stop frequency

B Frequency step information

®m Insertion loss versus frequency
B “FILE COMMENT”

The file comment provides additional information
relating to the calibration file and can be filled out
by the user before saving the file.

Recall

Pressing the hard key “RCL" followed by the soft key
“PROBE CAL." allows the user to recall the probe cali-
bration results from the internal flash or USB stick

The stored file can be selected by turning the rotary
knob.

TASEO
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4.5.4.

Immunity menu —> Results

Main Immunity Menu g

400.000000 NMHz {100.1 mA

1.000000

[EERET]
10000000

R
100000000

4.5.5. Immunity menu: Testing
= Main Immunity Menu 9 e
Setug
6171572 MHz [1001 V| =
Mowitor,
Setup
Calib.

|
1.000000

i |
100000000

NSG 4070

The softkey "RESULTS” shows the current test result
which can be investigated by turning the rotary
knob.

The blue curve shows the test level on which the
calibration is based, and is related to the right axis.
The red curve shows the voltage on the analog EUT
monitoring input, and is related to the left axis. Other
EUT monitoring events are displayed above the graph
with different colors.

The softkeys “TEST SETUP”, “"MONITORING SETUP” and
“CALIBRATION" are described previously and can also
be reached with the softkey “BACK".

The hardkey “"RUN/STOP” allows the user to start the

current test independent of the menu selected within

the immunity mode.

Pre-conditions:

m  [oaded system calibration

m  selected EUT monitoring functions

m  disconnected power meter 1 for testing above
18 V EMF stress level from the calibration
setup

During the test the current frequency, test level and
trigger events / analog input voltage on EUT monitor-
ing ports are displayed. The analog input voltage (red
curve) is related to the left axis. The test level (blue
curve) is related to the right axis.

The internal control algorithm provides a maximum
deviation of + 0.1 dB to the used calibration values.

The hardkey "RUN/STOP” allows the user to stop the
executed test.

The results can be investigated by turning the rotary
knob after the test is finished or aborted.

The softkeys “TEST SETUP”, “"MONITORING SETUP” and
“CALIBRATION" are described previously and can also
be reached with the softkey “BACK".



4.5.5.1. Immunity menu: Testing with monitoring probe

= Main Immunity Menu

1343117 MHz |0.44 v

Current limited to 667 ma. New test level: 0.442

Testing with a monitoring probe requires a coupling
device such as an EM clamp, CIP or BCI with one of
the following parameters selected: “WITH PROBE" or
“SUBSTITUTION WITH MONITORING DEVICE” (for BCI) or
“CLOSED LOOP".

The user must recall a probe calibration file as well as
the system calibration file. (chapter 4.5.3.5)

Pre-conditions:

m  system calibration loaded

®  probe calibration loaded

B EUT monitoring functions selected

B monitor probe on power meter 1 connected

I[EC/EN 61000-4-6 requires a limitation of the stress
level if the requirements for the asymmetrical imped-
ance cannot be fulfilled. A reduced stress level can
be recognized as variance from the standard test
level as shown in the blue curve. The test level (blue
curve) is related to the right axis.

4.5.5.2. Imnmunity menu: Testing with EUT monitoring events

The action in case of a trigger event (EUT failure) can
be set either to register the occurrence of the event
(lowest priority), to stop the test, or user decision
(highest priority) using the corresponding softkeys
(see chapter 4.5.2 for details).

m |f "ASKUSER" is selected and an EUT monitoring

itori o
[ | Monitoring Setup ¥ High/
— Digitel input: Lowt
HifLao A5k stap Register
User Input 0: High ® ® ® Ask
userinput1: High x x # User
User Input 2: High ® ® ®
userinput 32 High x x x Stop
Digital 1: High ® ® ® Test
Digital 2: High ® ® ®
opfical Input: Low = = = Regisler
—Analog inpat:
Trager < |3.00 Im v O R Show
lnputs
= Continue, repeat or abort? 9
Continue
| 244330 kHz | 301 V
Rep
.......................... Abort
5.2
51

249 || conment
— 28

E 5 Enter

qbo o0 s S 0 oo et e oo e o 27
Analog input walue outside of tolerance window!
Cantinue?

85-253100 EO02

event occurs:
A message box and softkeys come up during the test
when the EUT monitoring event has been detected.
The test is interrupted.
Press “CONTINUE" to continue testing.
Press "REPEAT” to repeat testing on same frequency.
Press “ABORT" to stop the test.
Press “ENTER COMMENT" to type in a comment.

TASEO
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= [RF OFF|

i i o
Madn Imininity Mean ¥ Test

I 12026644 NHz IU.S‘S‘ v

Optical Input trigoersd.

NSG 4070

If “REGISTER" is selected, when an EUT monitoring
event occurs:

A message box is displayed when the EUT monitoring
event has been detected. The test continues.

If “STOP THE TEST" is selected, when an EUT monitor-

ing event occurs:
A message box is displayed when the EUT monitoring
event has been detected. The test is terminated.



4.5.5.3. Immunity menu: Testing with manual change of frequency and level

] Main lminunity Menw

200000 v

-
il
1l
&)

12
bl
-
=

lo0 V

Monitor.
Setup

User{ User 0

Warning:

present on the output.

85-253100 EO2

The key “RUN/STOP” allows the user to start the

current test and the key "HOLD" interrupts the sweep

and the display is changed as shown below:

Pre-conditions:

m  system calibration loaded

m  probe calibration loaded (all test with monitoring
device)

®  EUT monitoring functions selected

m power meter 1 for testing above 18 V EMF stress
level disconnected

During this mode each monitoring port state is dis-
played. The color indicates high or low. The smaller
field shows the history for the past 5 seconds.

The analog port voltage is displayed with the digits.
The graph shows the past 10 seconds of history.

The hardkey “FRQ" allows the user to change the test
frequency by the rotary knob. Only the calibrated fre-
guencies can be selected. The hardkey “LVL" allows
the user to change the test level with the rotary
knob.

The use of the key “"HOLD" continues the sweep. The
display changes to the previous one.
The key "RUN/STOP” allows the user to stop the test.

The function “HOLD” interrupts only the sweep. The test level is still

TASEO
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4.5.5.4. Immunity menu: Store and recall results

B |RF OFfF| Save File —
file
|ﬂlename ||3ize ||date I
1res 36493 271107 10:53 Change
i 071101 770 0050 comment
Change
filenamne
usBe
Stick
comment: IJ.EI FHz /5.0 % COMN_1%W14230M.cal
Remove
filerame: Itest1| Free: 14032 KE file
I |RF OfFf| Load File Rl e
file
|ﬂlename ||3ize ||date I
1res 3689 271107 1053
teres 13383  O1O1770 0050
test! res 4453 181105 1256
use
Stick
comment: IJ.EI FHz /5.0 % COMN_1%142300.cal
Remove
Free: 14020 KE file

NSG 4070

In general the keys “STO" and “RCL" allow the user to
store and recall the configurations, calibration data,
probe calibration and results.

Store

Pressing the hard key “STO" followed by the softkey
"RESULTS” allows the user to save the test results
(including test setup and calibration data) to the
internal flash or USB stick as file type “.res”.

The results file includes:

Start and stop frequency

Start and stop level

Sweep parameters

Coupling device and monitoring probe
Modulation parameters

Amplifier internal/external

EUT monitoring settings

Forward power versus frequency (calibration
data)

Insertion loss versus frequency (probe calibra-
tion data) if probe used

“FILE COMMENT”

“CHANGE COMMENT”

The file comment allows the user to add information
to the results and can be filled out before saving the
file.

Recall

Pressing the hard key “RCL" followed by the softkey
"RESULTS” allows the user to recall the results from
the internal flash or USB stick.

The stored file can be selected by turning the rotary
knob.



4.5.5.5. Imnmunity menu: Store and recall configurations

] Save File

1811108 1157
1811503 1158

test2.cfy 429

comment: IS'U' with CIF and MD 4070 passive

filename: ItestSlcfg Free: 13330 kB

Save
file

Change
comment

Change
filenamne

UsSB
Stick

Remove
file

| Load File

181105 1157

test2.cfy 429 181105 1158

Free: 14092 KE

Load
file

use
Stick

Remove
file

85-253100 EO2

In general the keys “STO" and "RCL" allow the user
to store and to recall the configurations, calibration
data, probe calibration and results.

Store
Pressing the hard key “STO" followed by the softkey
“CONFIG" allows the user to save the test configu-
ration to the internal flash or USB stick as file type
".cfg".

The configuration file includes:
B Remote settings

B Generator mode settings

B Step key settings

m  Start and stop frequency

m  Start and stop level

m  Sweep parameters

m  Coupling device and monitoring probe
®  Modulation parameters

m  Amplifier internal/external

B EUT monitoring settings

®  “FILE COMMENT”

“CHANGE COMMENT”

The file comment allows the user to add information
to the configuration file and can be filled out before
saving the file.

Recall

Pressing the hard key “RCL" followed by the softkey
“CONFIG" allows the user to recall the configuration
from the internal flash or USB stick.

The stored file can be selected by turning the rotary
knob.

TASEO
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46 4.6. Generator menu

B [RF OFf]  Main Generator Menu

Freq

| ] kHz | -60.0 dBm
Modulation: OFf Level
&AM Fred: |1c|cu:|_|:| Hz &M Depth: |50 %

Fulze Freq: |2_E| Hz Duty Cycle: |50 % Mod
Wheel Step AINp Sweep e

5 100 kiz OFF Swreep Mode:

Cr 1 iz —--dBm Fregquency A

™ 10 HHz mp

OFF

NSG 4070

The generator menu gives an overview about the
current settings of the signal generator.

Frequency and level can be set by hard keys or by
softkeys in this menu.

The generator can be switched on/off with the hard
key “RF ON/OFF".

The hard key “FRQ” allows the user to change the
frequency by the rotary knob (see chapter 4.1.5.4 for
changing the step size) or the numeric keyboard.

The hard key “LVL” allows the user to change the test
level with the rotary knob or the numeric keyboard.

Numeric input must be terminated with the hard key
“ENTER"” or with the specified unit key “MHz/dbuVv”,
“kHz/dBm" or “Hz/V". The accepted value is displayed
with green background color for a short time.



4.6.1. Generator menu —> Modulation

M |RF OFF| Modulation Setup

Mod:
AM
| 500000 kHz | -600 dBm
Mod,
Mocdulation: Ak Freg,
AW Freo: |1E|E|IZ|.E| Hz Al Depth: |80 %
Mod,
Fulse Freg: I2_D Hz Duty Cycle: |50 A Depth
YWheel Step ANE Sweep Pulse
% 100 kHz OFF Swreep Mode: Freq.
1 Hhz ———dBm Frequency
10 MHz Duty
Cycle

85-253100 EO2

Modulation can be set to AM, pulse modulation,
external modulation or off. The modulation can be
changed by pressing the upper softkey.

AM: amplitude modulation

PM: pulse modulation

Ext.. external modulation

The modulation frequency can be in the range of
1 Hz to 50 kHz.

The AM modulation depth can be set between
0 and 100%.

The duty cycle can be set between 10% and 90%.

TASEO
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4.6.2. Generator menu —> Sweep

i o
M |RF OFF| Sweep settings menn ¥ Frea.
—Fregquency Sweep —Camman Swee
Start: ISEIEI.EIEIEI kHz Dweell Time: [ms]:
I— Level
stop: [460.000000 MHe || 120 Sweep
Sweep: single
step: [1000000]  kHe . sing Suee
Trigger : intem Mode
—Level Sweep
Start: |5.c| dBm Sweep Moce: Dwell
Time
stop: [5.0 dBm Freq.
Step Mode:
Stepr: ID_1 dE A
" Linear OreL.
i o
M |RF OFF| Extened sweep settings =1l singte.
—Fregquency Sweep —Camman Sueep
Start: ISEIEI.EIEIEI kHz Drweell Time: [rns]: int
int,
Stop: |45c|_nnnnnn MHz Im Trigger
Sweep: single
step: [iooooon KMz R sing
Trigger : intem
—Level Sweep
Start: Is_u dBm Sweep Mode:
stop: [5.0 dBm Freq.
Step Mode:
Stepr: ID_1 dE A
P Linear
4.6.3. Generator menu —> Amplifier
= |RF On| Main Generator Menu &
Freg
29.000000 MHz I -50.0 dBm
Level
todulatian: Ak
A Frec: ED.DDDD kHz &M Depth: IE %
Mod
Fulse Freq: |2.E| Hz Duty Cycle: |50 %
Wheel Step AR Sweep Swee,
¥ 100 kHz On Sweep Mode:
o8 bl 1.5 dBm Freguency A
mp
{10 HHz on

Start and stop frequency, sweep mode and dwell time
can be set in the sweep setup. The desired sweep
mode must be selected in the sweep mode menu.

Extended sweep settings are available in the
submenu “MORE".

In this menu the user can press a softkey to select
Single or Continuous sweep. The trigger can be set by
softkey to either Internal (next step occurs automati-
cally after the dwell time) or External (next step after
trigger signal occurs at the external trigger input).
The External trigger setting requires a connection to
the trigger input on the NSG 4070 back panel.

Every NSG 4070 model except the 4070-0 includes
an internal amplifier. The amplifier is turned on by
pressing the softkey “AMP ON" in the Main Genera-
tor menu. The drive level, or signal generator output
level, is limited to 0 dBm when the amplifier is in use.
The amplifier output level (non-calibrated) and the
signal generator level (amplifier module drive level)
are displayed.

WARNING: The power meter inputs are very sensitive. Please avoid any direct
connection of amplifier output and power meter input with a high generator level

(under these circumstances a maximum generator level of -30 dBm is recom-

mended).

NSG 4070



4.7. Device info

i o
[ | Device linfio “ | update
—Device: firmwrare
Serial nurnker : 25780
—Software:
Wersion: W14
Fervision: a5
Drate: 2005-03-07 05.52:01
—Hardware:
Arnplifier: nane
Directional coupler: u]
Paowermneter: i
Synthesizer: 77
4.71. Info —> Update firmware
i L
| Device nfo 2 update
—Device: firmye
Serial nurnker: 25740
—Software:
Wersion: W14
Fiervizion: a5
Date: 2003-03-07 03:52:01
—Harclware:
Armplifier; none
Directional coupler: u]
Fowermeter: 7
Syhthesizer: 77

85-253100 EO02

“DEVICE INFO" gives general information about serial
numbers of the internal components as well as firm-
ware versions.

The softkey "UPDATE FIRMWARE" allows the user to
update the firmware. The update file needs to be in
the root directory of the USB stick.

The latest firmware is available from:

http://www.teseq.com/com/en/service_support/rf_software_support/software_
downloads.php

TASEO
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5. NSG 4070 CONTROL PROGRAM

51. Introduction

The Windows-based NSG 4070 control program provides full remote control of the NSG 4070's generator and
immunity mode, as well as providing a comprehensive test report function. Measured value graphics and
measurement reports can be easily generated from the system'’s results (*.res) files via the control program.

5.2, Installation, deinstallation and licensing
5.21. System requirements

Operating system: Windows 98 / 2000 / XP (Operation with Windows NT or Vista should be
possible but not yet tested.)

Printer: at least one installed printer

Screen resolution: at least 800 x 600 (adjustable into system control/adjustings report// dissolving)

System document/display: small scripts or 96 DPI (this is the windows standard adjustment) program also
with 120 DPI executable, but then minor graphical inaccuracies are possible

5.2.2. Installation procedure

The NSG 4070 control program is supplied on the USB stick (NSG 4070 scope of delivery) for the installation
under Microsoft Windows. Software updates are available from:
http://www.teseg.com/com/en/service_support/rf_software_support/software_downloads.php

The file "NSG4070_INST.EXE" is a self extracting file which is copied into a new, self created folder. The user
can then execute the program “NSG4070_CTRLX.EXE" to initiate installation.

5.2.3. Uninstall
The program can be deleted directly without affecting the operating system. No Windows registry items are
created during installation.

5.2.4. Licensing
The NSG 4070 control program has unlimited licenses to provide maximum flexibility in the laboratory.

5.3. Start Window
The program starts with the main window. The window offers access to the remote port settings as well as to
the program settings and files menu. When connected, the generator or immunity menu can also be used.

NSG 4070
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B A path for an individual project can be created or
modified via “PROJECT” in the “MAIN MENU” of the
window.

B The “SETUP MENU" item opens a window for various
program default settings.

H A “DEMO MODE" of the program can be activated in
the “SERVICE MENU". This mode provides access to
the “GENERATOR” and “IMMUNITY” windows if the
NSG 4070 is not connected. The following limita-
tions apply in the demo mode:

- calibration is not possible
- access to the level editor for BCl measurements is
provided, but sweeps are not possible

- external monitoring events are not simulated (but
operator key can be used)

Bl The “INFO MENU” provides the manufacture and
program information.

=1 Project Path - /

Projest  Setup

The "GENERATOR” window permits the separate
control of the individual components of the NSG
4070 i.e. power meters, synthesizer and power

INANUNIT Y FILES amplifier.

The “FILES” window offers:
- Copying files between NSG 4070 and PC

P crnnmert ZHelp
CLUEIER Disconnect mn;mu - Post-processing of the measurement results, in
particular the insertion of comments for the com-
EXit plete file or at each frequency step

- Graphical display of the measurement results and
saving as *.jpg file

- Examination of the measurement results with
measurement cursor

- Automatic generation of a test report
- Generation of an ACSII-file with all test results

L M The basic functions of the “IMMUNITY” window
are:

- Input of test parameters for IEC/EN 61000-4-6 and
BCI testing

- Test setup and probe calibration

- Test execution with possible automatic threshold
search or level sweep

- Manual trigger using spacebar, manual threshold
search

- Graphical display of the test results and the moni-
toring ports with zoom function and numeric evalu-
ation of the measurement results using a cursor

- Input of comments for every frequency step during
and after the measurement

- Saving and recalling calibration and measurement
results

TASEO
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5.4. Remote configuration

The NSG 4070 can be remotely controlled via an Ethernet (LAN), RS232 or a USB interface. However, the
complete range of functions, particularly file transfer, are only available when using the Ethernet interface.

NSG 4070 Control Program

GENERATOR IIACINISE FIEES

k Configure Pf H

The selection of the remote control port is made
in this field using the “CONFIGURE"” button for the
configuration of this port. There are three possible
interfaces available:

- Ethernet interface (recommended)
- USB interface
- RS232 interface

The "CONNECT” button activates the remote control
connection.

If the connection to the NSG 4070 is successful, the
following lines are displayed:

- FTP connection to NSG 4070 at 192.168.XXX.XXX
ready

- Remote connection ready

Warning:  We strongly recommend consulting the responsible administrator
before integrating the NSG 4070 in a company network.

information about the remote settings.

n Attention: The NSG 4070 Control Program “HELP” function provides more

5.5. Help function

NSG 4070

The “HELP” button provides comprehensive program
information and user advice.

Context-sensitive help can be invoked in every
window using the “F1” key of the PC keyboard.



5.6. Setup window
5.6.1. General settings

There are functions in the “SETUP" window which change the behavior / appearance of other parts of the

Setup TESEQ
Cormmon Setings | Braghic Colors | TheiComment | Frea.Comment
*RTF Viewer
[ irternal —|
sernal—L[cher nsoft Oficel0ffice | OWUINWERD EXE |
rSound

Show Hints —! [ Full Screen Moce — ) Sound OFF —|

[ Monitoring Panel auta. oM — [#] Background Colors ON) — @ Besp —

Show Comment Panel at STO WINXP Style — O wiave —

[] reminder —

[=ReL Setup | [ STO Setup |

85-253100 EO2

B The user can select between an internal and an

external viewer for displaying the test reports gen-
erated by the program. However, the internal viewer
is only suitable for simple displays; for example, it
cannot display multi-line table lines and graphs.
If an external viewer is selected, an appropriate
program (e.g. Microsoft Word) must be selected
using the "BROWSE” button.

In some places, hints are displayed when the mouse
is moved over the control elements. This feature can
be deactivated here.

If activated, the panel for displaying the monitoring
inputs is automatically displayed in the “IMMUNITY"”
window as soon as the cursor is positioned over the
graphic of the test results.

This mode uses the full screen. Changes apply after
restarting the program.

All program background colors can be deactivated
and replaced with different shades of grey.

A sound signal can be used to highlight the termi-
nation of a sweep as well as other program condi-
tions.

The “REMINDER” highlights the termination of a
test: every minute a beep, every 5 minutes a user-
selectable *.wav file, and every 15 minutes three
consecutive *.wauv files.

The desired *.wav files can be selected in the sound
folder of the program or replaced by individual *.wav
files.

The keys will appear in the standard windows XP
style, unless “classic” is selected in Win XP. Changes
apply after restarting the program.

The results can be saved as *.res files in the “IMMU-
NITY” window using the “STO” button. In doing so,
the window modifying the comments contained in
the file can optionally be displayed before the file
dialogue for the file name input is displayed.

H Stores and recalls setup files of this program

TASEO
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5.6.2. Graphic Colors
Under “GRAPHIC COLORS”, itis possible to select an "ALTERNATIVE COLOR" palette for the measured value graph-
ics and to change the respective colors. The report file graphics colors are defined in the “REPORT COLORS”

area.

pewe TESEQ Xl . .
Comnon Setings {EFEFE COEFS | TieComnert | Freq connert [N ’_l Activates an alternative color set
[ use atternativecamr

rAlternative colors
Background (top): [ |
Background :
Text:
Frame :
Grid :
Zero Line :
Test Level :
Forward Power :
Probe Current :
Analog Input :
D0.D3
ANA/LWL/DIG1,2:

HHHATL

rReport colors

Background :
Text:

Frame:

Grid :

Zero Line :

Test Level :
Forward Power :
Probe Current :
Analog Input :
D0.D3
ANA/LWL/DIG1,2:

Background (top): [ ]
| I—

I gmg

LineSize  Cross Size

5.6.3. Title/Comment
The program automatically inserts a title line and two comment lines in every graphic. The contents of these
lines can be defined in the "TITLE/COMMENT" window, and each line can be suppressed using the “OFF"

option.

Comimon Settings | Graphic Colors ; Tt

mment | Frsq Comment

TESEQ X

Title ->'First Entry—
[] stayasitis

[ orFF

¥ Default Description
[ Fixed Title

¥ Standard Nr.

¥* Measuring Device
¥ Serial Nr.

¥ Firmware Version
[ File Date

[ Actual Date

T
rC it 1

(o] 2
v Standard Comment [ standard Comment
] comment ] comment

[] File Comment
[ Fixed Comment 1

] oFf

[] File Comment
¥ Fixed Comment 2

[ oFf

rMiscellaneous

[ clear all “res
¥ Comment = Monit Event
w7 Auto File Comment

Fixed Title

[The fixed title

Fixed Comment 1

[The fixed cornment 1

Fixed Comment 2

[The fixed cornment 2

NSG 4070

B Graphic color set for test report

B Click here to change colors

H Click to change line size and cross size of the graphi-

cal display

Pre- definitions for the corresponding lines in the
test result graphic. Details are shown on the next
page.

All file comments are usually deleted at the start
of each immunity measurement. This can be deac-
tivated here and the previous comment string will
be applied unchanged in the new *.res file. This does
not affect the updating of 5 automatically gener-
ated comment entries.

Comments can be inserted in the results of a test
by the user at every test frequency irrespective of
whether a monitoring event has occurred there
or not. If “COMMENT=MONIT. EVENT" is activated,
the program treats these inserted comments as
monitoring events. This means that the frequen-
cies with comments are also included when moving
the cursor with the left / right step buttons; these
frequencies also occur in the test report under the
chapter “TRIGGER EVENTS".

At the start of a test or a calibration the “FILE
COMMENT LINE” of the result file is generated
automatically. This string consists of the following
parts:

*.cal/ *.mon files: Coupl.Device / Test Level / Startfr...
Stopfr. / Step width

*.res files: Coupl.Device / Test Level / Startfr...Stopfr.
/ Step width / Calbr. Filename / Calbr. Level



The configuration of the string for the title line of the graphics is made in the “TITLE->FIRST ENTRY" area. This
string is also entered at the first position in the “Title” comments string which is saved together with the test
results. This string is updated automatically after every test start; all substrings are concatenated with each
other.

~Title ==First Entry—

[] stayasitis

l_l

[ ] oFf
%" Default Description —
L] Fixed Title —

% Standard Nr.

%" Measuring Device

%7 Serial Nr.
%" Firmware Version

[ ] File Date —
[] Actual Date —

Comment 1
%" Standard Comment

— .
|

[] comment

[] File Comment
[ ] Fixed Comment1 —

[ ] OFF

Comment 2
[ ] standard Comment

[] comment

[ ] File Comment
%" Fixed Comment 2 —

(] oFF

85-253100 EO2

I
L .
"
L .

The last test is loaded automatically, including its
old “Title” comment string when the “IMMUNITY"
window is opened. If “Stay as it is” is active, the first
entry of the comment string remains unchanged.

Title comment line ON/OFF

This corresponds to the text in the first column of
the “GLOBAL SETUP” menu

This is the text of the modifiable “FIXED TITLE”
field.

This is the text of the modifiable field for the number
of the standard which the test is being made in
accordance with (in the “IMMUNITY” window).

Details of the measuring device.

File date and actual date

A text string with the following information is gen-
erated from the test parameters:

Frequency Step Width / Dwell Time / Coupling Device
/ Modulation

Two text strings from the comment string of the *.
res file (see chapter 5.9.4.5 Save)

This is the text of the modifiable “FIXED COMMENT 1"
field.

“"COMMENT 1” ON/OFF

A text string with the following information is gen-
erated from the test parameters:

Frequency Step Width / Dwell Time / Coupling Device
/ Modulation

Two text strings from the comment string of the *.
res file (see chapter 5.9.4.5 Save)

This is the text of the modifiable “FIXED COMMENT 2"
field.

“"COMMENT 2" ON/OFF

TASEO
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5.6.4.

Fixed Title

[The fixed title
Fixed Comment 1

|The fixed cormment 1

Fixed Comment 2

|The fixed cormment 2

Frequency comments

This is the text of the modifiable “FIXED TITLE”
field.

This is the text of the modifiable “FIXED COMMENT 2"
field.

This is the text of the modifiable “FIXED COMMENT 2"
field.

A comment string can be introduced for each measurement value. Up to 3 comments can be predefined in the
“FREQ. COMMENT" window in order to facilitate the commenting process. These comments can be defined in
the "FREQ. COMMENT” window and can be used to comment the measurement data in the immunity window
using the corresponding softkeys.

Furthermore, templates can be used in the standard comments. These templates will be replaced by the
current corresponding test values. The following templates are available:

#FR frequency

#TL test level

#FP forward power

#AN analog input voltage (monitoring)

#PC monitoring probe current

#PW power meter ch 1,ch 2 orch 3

#MO monitoring event

Cr TEsEQ Xl

Common Seftings | Graphic Colors | TiieiComment_: Freq.Commert

Slider Comment

‘EUT is Ok at Testlevel: #TL T

WMemo Comment (SET)

‘ERRDR at TLev: #TL/ForwPw: #FP fAna - #ARN F PV #PW F Monitor #M0

|
]

Ask Memo Comment (SET)

[ERROR at TLev. #TL Monitor: #40 -

NSG 4070

Double clicking the slider inserts this string into the
“MEMO FIELD” bottom left.

1l The “MEMO COMMENT (SET)" is allocated to the “SET”

key in the “MEMO FIELD” bottom left.

Ll The “ASK MEMO COMMENT (SET)” is allocated to the

“SET” key of the “ASK USER” window which appears
in case of a monitoring event if the “ASK” option is
activated



5.7. File window

Functions for the conversion, the graphical display, the modification of comments and the creation of test
reports are available in this window. However, these functions can only be applied to files which are already
on the PC. This means the measured value files must have previously been transferred to the PC using the
“COPY” function or the USB stick.

Files can be copied and deleted using two file selection windows, one on the left for the files on the NSG
4070 and one on the right for the files on the PC. When a file is selected, its file comment (“FILE COMMENT")
is displayed automatically in one of the bottom message windows. The file comment can be changed in the
“COMMENT” window (see chapter 5.9.4.5 Save).

Note:
n The NSG 4070 window (left part of the “FILES” window) can be used only with active
remote control via the “Network” port.

B “FILES” window that shows the NSG files that are
saved on the NSG unit. The user can select “All NSG
files” or use a filter to select files by type *.res, *.cal,
*.mon or *.cfg.

“FILES” window for the navigation on the PC

Selected path

Double click to change the path

Click to select file and to show the file comment,
double click to use the “SHOW” function

Click to update the “FILES” window

[AILNSG files

édate Dir
y

1.00...1.00 ¥ 0.15.. .230.0 ¥Hz /-

| tome fﬂﬂﬂﬂ =i Click to select a different disk

10 %

¢ | m usi
Using the keys “1”..”5" a path can be stored (long

keystroke, approx. 1s) or recalled (short keystroke).
The button "HOME" goes to the path of the installed
software.

Function keys, details see next page

B “FILE COMMENT”

Al NSG files =l
(Al fles

Filter for the files on the PC

Resul fles (*.res)
Calibr. files (".cal)
Mon.Probe Callbr.files (*mon)
Config, fles (.fg)

BCI Result files (~brs)

BCI Calibr. fles (*bel)

BCI Level devinition files (*.blv)

[AINSG files =]

M Filter for the files on the NSG

Calibr. files (".cal)
Mon.Prabe Calibr files (*.mon)
Config, files (*.cfg)

TASEO
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Function keys
The desired program functions are initiated using the function keys on the lower part of the screen. Except for
“COPY" and "DELETE", these program functions are limited to specific file types (this is shown in the respective
tool tips). The file or group of files to be processed must be selected in one of the two file windows using the
mouse or shift + cursor key (PC keyboard) before using a function key.

Only the “Copy” and "Delete” functions can be used for the files in the NSG 4070 file window while all functions
are available in the PC file window.

Freguency Test Level Forward Power Probe currel Ana.Mon. Tnput
0.150000 9.92 44,56 0.00 000 -100.00 x
0.157500 10.00 44.48 0.00 0. 000 -100.00 x
0.165375 10.10 44.32 0.00 0.000 -100.00 x
0.173643 10.09 44,14 0.00 0. 000 -100.00 x
0.182325 10.08 44.05 0.00 0. 000 -100.00 x
0.191441 10.08 43.88 0.00 0.000 -100.00 x
0. 201013 10.06 43.74 .00 0. 000 -100.00 x
0.211063 10.10 43.61 0.00 0. 000 -100.00 x
0.221616 10.00 43.42 0.00 0.000 -100.00 x
0.232606 10.06  43.33 0.00 0. 000 -100.00 x
0.244330 10.08 43.22 0.00 0. 000 -100.00 x
0.256546 lo.10 43.03 0.00 0.000 -100.00 x
0.265373 10.04 42.93 0.00 0. 000 -100.00 x
(0.282841 10.05 42.80 0.00 0. 000 -100.00 x
0. 295983 10.04 42.69 0.00 0.000 -100.00 x
0.311832 10.05 42.49 0.00 0. 000 100. 00 x
0.327423 10.04 42.34 0.00 0. 000 -100.00 x —
0.343794 9.99 42.22 0.00 0.000 -100.00 x
0. 360083 10,01 42.12 0.00 0. 000 -100.00 x
0.379032 10.02 42.00 0.00 0. 000 -100.00 x
0.397983 10.02 41.80 0.00 0.000 -100.00 x
0.417882 10.02 41.68 0.00 0. 000 -100.00 x
(0. 438776 10.02 41.58 0.00 0. 000 -100.00 x
0.460714 10.02 41.49 0.00 0.000 -100.00 x
0.483749 10.03 41.40 0.00 0. 000 100,00 x
0.507936 10.03 41.30 0.00 0. 000 -100.00 x
0.533332 9.99 41.20 0.00 0.000 -100.00 x
0. 555008 10.11 41.11 0.00 0. 000 -100.00 x
0. 587997 10.03 41.04 0.00 0. 000 -100.00 x
0.8173096 10.03 40.93 0.00 0. 000 -100.00 x
0. 648265 10.02 40.81 0.00 0. 000 -100.00 x
0. 680678 10.02 40.69 0.00 0. 000 -100.00 x
0.714711 10.00  40.58 0.00 0. 000 -100.00 x®
0.750446 10.02 40.57 0.00 0. 000 100. 00 x
(0. 787968 10.00 40.45 0.00 0. 000 -100.00 x
o] 66 10,0 40 0.00 0. 000 =100.00

NSG 4070

B Press the “COPY” button to copy files from the NSG

to the PC or from the PC to the NSG.

Alternative: File copy can also be done with drag
& drop. Left mouse key for file selection and right
mouse key for drag & drop.

Press the “DELETE” function, press this button to
delete files.

The “SHOW" window contains the graphical display
of the test or calibration data. See chapter 5.7.1 for
details.

“COMMENT" invokes the window for modification of
the file comment. See chapter 5.9.4.5 for details.

“SAVE TAB.” creates an ASCII-file with all data of
a *.res or a *.cal file and opens a file dialogue for
saving.

“GLOB.REP.” opens a window for selecting a report
template file and for generation of the test report
See chapter 5.9.4.6 for details.

| M Example of a *.res file converted to ASCII



5.71. Show window 59
The "SHOW" window contains the graphical display of the test or calibration data. The following functions are
available here:

Frequency and level zoom

Measurement cursor for the display of the test data and monitoring events

Adding and changing a comment string for every test frequency

Changing the comments contained in the graphic

Saving the edited graphic as a *.jpg file

Graphical display of. - Test level and analog monitoring port (if present)
- Forward power and power meter measured value (if present)
- Current of the monitoring probe (if present)

H Path and file name of the displayed result or calibra-
tion file

Bl Monitoring events at the current cursor frequency

B Test parameters for the current cursor frequency
and input voltage of the analog EUT monitoring
port

Comment line: “MEMO COMMENT (SET)”. Press the

“SET” button to insert a predefined comment (see

craphic f e DANSG_40T0_Cts\November\CIP L0V Srigger_Sres chapter 5.6.3), press the “STO” button to save a
- [ comment at the current cursor frequency

Comment line: “TITLE” (see chapter 5.6.3)

Example for a monitoring event

Comment line 1, contents as selected by the buttons
“COMMENT LINE 1”

Comment line 2, contents as selected by the buttons
“COMMENT LINE 2"

Stores the current graph as a *.jpg file

Prints the current graph

H “+1": automated file naming,
“?": selectable file naming

B Buttons for selection of the comment line 1/2
content. Press the “STO COM.” button to save the
three comment lines into the files comment area.

B The "TRIGGER EVENTS” buttons allow the user to jump
with the cursor to the next monitoring event.

B Graph selection buttons

TASEO
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5.7.1.1. Graphical display

B Frequency zoom: Click right mouse button and drag
across the graph.

|l Level zoom method 1: Using the top field for upper
limit or bottom field for lower limit, click with the
left mouse button and drag up/down.

1l.; CIP F Modulation

M Level zoom method 2: Edit the numeric border
values on the left side of the graph (X axis)

B “LOG":Toggle between linear and logarithmic fre-
quency display

“RESET”: Reset frequency/level to their original
values

5.7.1.2. Data evaluation / comment

Move the measurement cursor by clicking the left mouse button and dragging to the desired frequency posi-
tion. The corresponding test data are displayed in the numeric fields above the graph and in the monitoring
panel. Use the "TRIGGER EVENTS" buttons to move the cursor to the next monitoring event. Alternatively,
the measurement cursor can be moved to the next monitoring event using the PC keyboard up and down
arrows.

After placing the cursor on a specified test frequency, it is possible to input a single-line comment in the top
right field. This is the “"MEMO COMMENT (SET)" field, and can be defined as shown in chapter 5.6.4. Frequency
comments. The “SET” button inserts a predefined comment. The user can edit this text as well. The “STO”
button saves the first two lines of this field as a comment at the corresponding frequency position.

NSG 4070



5.7.1.3. Comment lines

Note:
All changes made to the graphical comments here are only temporary, however
they can be saved in the comments of the file using the “STO COM.” button.

The three commentlines, “TITLE", “"COMMENT LINE 1" and “COMMENT LINE 2", can be edited directly in the graph.
The two buttons under the graph can be used to automatically fill “"COMMENT LINE 1" or “COMMENT LINE 2" with
the strings that are defined under Title/Comment in chapter 5.6.3..

Examples are shown in the tables below:

Comment line | Parameter as selected in Example for the contents
"SETUP" -> "TITLE/COMMENT"
“TITLE" v' Default Description 4-6 CDN / EM-CLAMP / CIP / IEC 61000-4-6 (2006) / NSG 4070-75

v Standard Nr.

v Measuring Device
v Serial Nr.

v/ Firmware Version

Nr: 000013 / V1.19

Table 2: Example of the contents of the comment line “TITLE” (incomplete)

Comment line Parameter as selected in Parameter Example for the contents
"SETUP" -> "TITLE/COMMENT" | as selected
in "SHOW"
window
"COMMENT LINE 1 | (“any” parameter) File Com. CIP /10.0..10.0V/0.15...230.0 MHZ / 5.0 %
rem_temp.cal
“COMMENT LINE 1" | (“any” parameter) Fixed Com.. | The fixed comment 1
"COMMENT LINE 1" | v" Standard Comment comment 1 | Step: 5% / DwellT.. 0.5 s/ Coupl.: CIP / Modulation:
AM 1000 Hz 80 %
"COMMENT LINE 1" | v" Fixed Comment 1 Comment 1 | The fixed comment 1
“COMMENT LINE 1" | (“any” parameter) OFF
"COMMENT LINE 1” | (“any” parameter) Stand. Com. | Step: 5% / DwellT.: 0.5 s/ Coupl.: CIP / Modulation:
AM 1000 Hz 80 %
“COMMENT LINE 1" | (“any” parameter) Comment

Table 3: Example of the contents of the comment line “COMMENT LINE 1” (incomplete)

85-253100 EO2
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Comment line Parameter as selected in Parameter Example for the contents
"SETUP" -> "TITLE/COMMENT" | as selected
in “"SHOW"
window
"COMMENT LINE 2" | (“any” parameter) File Com. CIP /10.0..10.0V/0.15...230.0 MHZ / 5.0 %
rem_temp.cal
“COMMENT LINE 2" | (“any” parameter) Fixed Com.. | The fixed comment 2
“COMMENT LINE 2" | (“any” parameter) Cursor FR: 1.283500 MHz Trg:x TLev.. 10.00V anlg.
com. Volt.: 0.00 V
"COMMENT LINE 2" | v" Standard Comment Comment 2 | Step: 5% /DwellT.: 0.5 s/ Coupl.: CIP / Modulation:
AM 1000 Hz 80 %
"COMMENT LINE 2" | v" Fixed Comment 2 Comment 2 | The fixed comment 2
“"COMMENT LINE 2" | (“any” parameter) OFF
"COMMENT LINE 2" | (“any” parameter) Stand. Com. | Step: 5% / DwellT.: 0.5 s / Coupl.: CIP / Modulation:
AM 1000 Hz 80 %
“COMMENT LINE 2" | (“any” parameter) Comment

Table 4: Example of the contents of the comment line “COMMENT LINE 2" (incomplete)

5.7.1.4. Saving the graph

The displayed graph can be saved as a *.jpg file using the “STORE" button whereby the adjacent yellow button,
and determines the storage behavior. If this button shows “+1%, the name is assigned automatically as: directory
+ name of the result file + _Xxx + .jpg

where xxx is a sequential number. If the button shows “?”, a file dialogue is invoked for selecting the path and
entering a file name.

NSG 4070



5.8. Generator window

The individual hardware components of the NSG 4070 can be controlled using the “GENERATOR" window and
are available as quasi separate, independent devices. These are:

m  Signal generator 9 kHz..1 GHz / -60..+10 dBm
Power meter channel 1: -15...+27 dBm
Power meters channel 2 and 3: -25...+20 dBm

EUT monitoring inputs

=7 1ISG 4070 Gencralor Mode

Frequency Step
[ [Em
[
11000000

T
roq| AM Mod. Fraq. Sweep’
T 100 OFF OPEN
A Pulse Freg. [Hz] Duly Cycle [%] Fulse Mod.
'20 . 0 d Bm . 50000 OFF| | Level Sweep
Step: 1 OPEN

Generator Level

\eenermr | Amplifier
I ON [ONx x

85-253100 EO2

Power amplifier (not for NSG 4070-0) approx. 50 dB gain (depending on type)

B Switches the status bar of the monitoring ports ON/

OFF.

EUT monitoring inputs and internal amplifier state

Power meter display

ON/OFF activates/deactivates the power meter
display

Double clicking “dBm” changes the unit

Display of Min and Max hold values

Double clicking “MIN” or “MAX" resets the hold
result. The “CLR” button (right-hand edge of the
screen) resets all values

The measured values of the power meters and the
states of the monitoring ports can be written to a
LOG- file. See the next page for details.

Relative measurement function, sets the current
measurement value to zero and shows the following
differences

“FREQUENCY SWEEP"”
a) Asynchronous sweep (“SINGLE FREE” / “CONTIN.
FREE")

b) Synchronous sweep

“LEVEL SWEEP”

The level sweep is an asynchronous sweep which is
started by the software but exclusively controlled
by the NSG 4070. A simultaneous level and frequency
sweep is not possible.

“EXIT” button to leave the “"GENERATOR" window.

The RF level of the generator and internal amplifier
will be set to off.

TASEO
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Attention:
Check the generator level before switching on the amplifier to avoid damaging

power meters.

Attention:

The power meter inputs are very sensitive. Please avoid any direct connection of
amplifier output and power meter input with high generator level (under these
circumstances a maximum generator level of -30 dBm is recommended)

B Frequency tuning (frequency value can also be typed

Erequency

in)

Step size for knob and up/down keys

00.000000 MHz - |

T inferma
=1/ Generator || Amplifier
| [ ON [ONx

Resets all digits after decimal point

“AM MOD."”

Switches the AM modulation ON/OFF. The modula-
tion frequency and depth can be set.

“PULSE MOD.”

Switched the pulse modulation ON/OFF. The modu-
lation frequency and duty cycle can be set.

L Modulation internal/external

L1 Amplifier (internal) ON/OFF

Bl Generator (RF level) ON/OFF

NSG 4070

B Generator level display and tuning
Double clicking “dBm” changes the unit
Double clicking “STEP 1” changes the step size



5.8.1. Generator window: LOG

-file

The measured values of the power meters and the states of the monitoring ports can be written to a LOG- file,
where a timestamp, the power meter channel number and the current frequency can optionally be inserted.
However, it is not possible to simultaneously execute a frequency scan.

Logfile
Fiii_Log THT L

I Time starnp

I Channel D [ Inveri Level
I¥ Frequency [ Frin [Hg—]
¥ addTab's [ Add.',

Delay [=] :|U.U

L.

[ “START, |

85-253100 EO2

Opens/Closes the “LOG- FILE” menu for saving the
power meter values in ASCII-file format.

“BROWSE" button for LOG-file selection.

Parameters

“ADD.TABS” inserts additional tabs for better read-
ability. The measurement values of multiple power
meter channels are displayed in one row.

“ADD.","” inserts a comma between the parameters
in arow. The measurement values of multiple power
meter channels are displayed in one row.

“Fr. in [Hz]” inserts the current frequency in Hz.
If unchecked, the current frequency is shown in
MHz.

“INVERT LEVEL" inverts the measurement values
(positive values to negative and neg. to pos.).

“DELAY [s]” inserts a defined wait time between
the recording of two consecutive sets of measured
values.

“START/STOP” button for writing the LOG-file.
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5.8.2. Generator window: Frequency asynchronous sweep

The asynchronous sweep (“SINGLE FREE" / “CONTIN. FREE") is started by the software but exclusively controlled
by the NSG 4070. This mode is intended to use the NSG 4070 as a tracking generator in conjunction with the
external trigger input. The advantage of this mode is a short settling time. The maximum trigger frequency

is 100 Hz.

Frequency Sweep

Start Fre -] = (]

-+ ] Siep Frol i
0001.000000 .000000 #80001.000000

NSG 4070

Start frequency in [MHz]

Stop frequency in [MHz]

Step frequency in [MHz]

Step mode
-“LINEAR"

-“NO. PER DECADE"”
-"PERCENTAGE"”

Dwell time [s]

Number of steps

Start sweep

Sweep mode

-"SINGLE FREE" (sweep stops at stop frequency)
-"CONTINUOUS FREE” (press the stop button to termi-
nate the sweep)

-"SINGLE"” (see next chapter)

-"CONTINUOUS” (see next chapter)

Trigger
-“INTERNAL"

-"EXTERNAL” (required the connection to the trigger
input on the NSG 4070 back plane)



5.8.3. Generator window: Frequency synchronous sweep 67
The "SYNCHRONOUS SWEEP” is fully controlled by the software. This enables a synchronous measurement using

the NSG 4070’s power meters, similar to a scalar network analyzer. Several additional functions are available

in this mode, e.g. graphical display of the measurement results and reference measurements.

5.8.3.1. Synchronous sweep: Multi channel

“MULTI CHANNEL" enables the synchronous measurement using up to 3 power meter channels (including the
selected parameters in the log file window) and the recording of the measurement data in a log -file (ASCII
format).

B Start frequency in [MHz]

B Selected power meter (up to 3 can be selected)

B Stop frequency in [MHz]

B Step frequency in [MHz]

B Step mode
-"LINEAR”
-“NO. PER DECADE"
Chan: 1 [dBm] [on | Chan: 2 [dBm] OFF|[ Chan: 3 [dBm] OFF -"PERCENTAGE"”

E : : 3G o Dwell time [s]

0001.000000 [§0100.000000 S80001.000000 S0000.100 00 Number of steps

IREF_Log TXT

Start sweep

H Sweep mode
-"SINGLE”/ “CONTINUOUS" (press the “STOP” button
to terminate the sweep)

-“SINGLE FREE"”/ "CONTINUOUS FREE” (see previous
chapter)

B Graphical parameter setup (see next page)

Bl Not used for “MULTI CHANNEL" mode

Hl “BROWSE” button for LOG- file selection

Bl Mode: "MULTI CHANNEL"/ “SINGLE CHANNEL"

Bl "“REFER. ON” (requires reference results file)
“DATA TO REFERENCE" (requires “SINGLE” mode result
which is used as reference for relative measure-
ments)

Attention: Reference values recorded in the “SINGLE CHANNEL” mode can be
included in the current measurement using “REFER. ON”. The
measurement results will not be displayed.

TASEO
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Step by step description:

i

Chan: 1| [dBm] [oN | Chan: 2 [dBm] OFF|| Chan: 3 [dBm] OFF|

@

0001.000000 [80100.000000 M0001.000000 II0000.100
2
3 G it Amplifi
eeeeeee " Ampliier |
4 OFF | OFF
6

It is recommended that the NSG 4070 be allowed a
warm up time of at least 10 minutes before perform-
ing measurements.

1.
2.

Define the sweep parameters

Select "SINGLE" or “CONTINUOUS" in the frequency
sweep panel

Set “REFER. OFF”

Define the target file name in the frequency
sweep window and the desired additional
parameters in the “LOG- FILE” menu (see 5.8.1)
Activate the desired power meter channels

Set up the hardware (Connect RF out or Amp
out to the selected power meter input. Activate
“GENERATOR ON" and "AMPLIFIER ON" (if required)
in the program). Start the measurement data
recording using the “START” button.

connection of amplifier output and power meter input with high generator level

n WARNING: The power meter inputs are very sensitive. Please avoid any direct

(under these circumstances a maximum generator level of -30 dBm is recom-

mended).

Step by step description for relative measurements:

Chan: 1 [dBm] [on | Chan: 2 [dBm] OFF| REF]

Min: 2690 Max: 26,50 Min: -26.78

Frequency Sweep

Start Fre [MH2] Stop Fre. [MHz] Sten Fre (MHZ) Dw

el Tirne ]
0001.000000 [§0100.000000 S80001.000000 S0000.100

. ronce]
Multi Channel ';'ﬁ;:.f' S

e eeerorer

NSG 4070

Follow steps 1 - 6 as shown above

Set "REFER. ON" (Data must be measured in
“SINGLE” channel mode before. See step by step
advice in chapter 5.8.3.2)

Set up the hardware (e.g. insert the attenuator
in the measuring circuit), start the measurement
data recording using the “START" button



5.8.3.2. Synchronous sweep: Single channel
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“SINGLE CHANNEL" mode enables numerical two port measurements and the graphical display (“GRAPHIC
PARAM.") of the measurement results using one of the three power meter channels. Measurement results
are recorded in a “REF-LOG" file. Prior to the two port measurement a reference or through calibration can be
recorded ("REFER. OFF") and then be stored in the reference memory with the “DATA TO REFERENCE" key. “REFER.

ON" includes the reference in the measurement.

10.00 MHz

" EACTGNN - [Reference
Data £ e T
Reference | Refrash

85-253100 EO02

Clicking with the left mouse key (right hand user)
(increased or decreased the level scaling) and
drawing on the axis allows the user to change the
scaling (level zoom)

Path and name of: Reference measurement file

Clicking with the left mouse key provides a cursor,
result is displayed in the foot line of the diagram.

Clicking the right mouse key allows the user to zoom
details of the diagram (frequency zoom)

Sweep parameter as described before
Number of steps

Start sweep

Sweep mode: “SINGLE” / “CONTINUOUS"
“GRAPHICAL PARAM.” setup (see next page)
Selected power meter

Graphical display

-"REFERENCE": Shows the reference data

-"MEAS. VAL.”: Shows the measurement values
-“REFRESH"”: Shows the last measured curve in the
full frequency range

“BROWSE" button for LOG-file selection
Mode: “SINGLE CHANNEL" / “MULTI CHANNEL"

“REFER. ON” / “REFER. OFF"

Normalized reference data are included in the
current measurement results, graph shows relative
values

"“DATA TO REFERENCE”

Sets the last measurement result to reference. Each
power meter has own reference

TASEO
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Graphical parameter setup

B Graphical display ON/OFF

B Graphical parameter setup ON/OFF

M clicktoload parameters/ hold for at least 1 s to save
current sweep parameters

Saves the graph as *.jpg.
Pl 2 O R enterre. i . EEENE -“+1": Names file automatically
Scaling (. ghehanged ] ’-a Cont.Meas. | efocona 1

-“2?": Browse button for jpg-file selection

L "CHANGE COLOR” button (valid for next curve and
useful for “CONTINUOUS” mode)

M In “"CONTINUOUS” mode the first curve remains tem-
porarily on the screen

M Clears the last curve at measurement start

B Uncheck this to terminate a continous measure-
ment at stop frequency

B Level scaling at “REFR.” / "MEAS. VAL.” / “REFRESH"
-"AUTO” (auto scaling)
-"UNCHANGED"”

-"CONSTANT” (allows the user to set parameters for
the level axis)

B oOffset parameter for measuring data

B Changes the grid to relative/absolute

The “GRID RELATIVE” mode shows the measurement
results independently from the generator level at
0 dBm. It is also required to perform the reference
data measurement with “GRID RELATIVE".

NSG 4070



Step by step description:

It is recommended that the NSG 4070 be allowed a
ﬁ) warm up time of at least 10 minutes before perform-

1.

ing measurements.

Define the sweep parameters (Switch off the
graphical display for better orientation).

Select “SINGLE” or “CONTINUOUS" in the “FRE-
QUENCY SWEEP” panel and choose one of the
power meter channels using the “PWM 1" to
“PWM 3" keys.

Choose the target file name for recording of the
measurement data.

Set "REFER. OFF” for reference measurement
/ through calibration (Note: a free choice of
frequency range is possible only in this mode,
otherwise the frequency range will be limited to
the reference / through calibration data.)
Activate the graphical display (“GRAPHIC PARAM."/
“GRAPHIC ON") and use the key to display the last
reference values (“REFERENCE")

Set up the hardware. (Connect RF out or Amp
out to the selected power meter input. Activate
“GENERATOR ON" and "AMPLIFIER ON" if required
in the program). Note: an attenuator may be
needed to protect the power meter input when
using the power amplifier!). “START” starts the
through calibration

“DATA TO REFERENCE"” stores the current mea-
surement data in the reference memory.

connection of amplifier output and power meter input with high generator level

n WARNING: The power meter inputs are very sensitive. Please avoid any direct

(under these circumstances a maximum generator level of -30 dBm is recom-

mended).

Step by step description for relative measurements:

85-253100 EO02

Follow steps 1 - 7 as shown above

Set up the hardware (e.g. insert the attenuator
in the measuring circuit).

Change the graph from the reference to the
measurement values using "MEAS. VAL.".

Set "REFER. ON” to include the reference in the
measurement. The reference values will be sub-
tracted from the current measurement values.
Note that in this mode the frequency range will
be limited to the reference / through calibration
data.

Press “START” to start the measurement.

TASEO
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Note:
n Measurement results can be stored in different files using the file dialog. These files
can be recalled later to be set as a new reference using “DATA TO REFERENCE".

Each power meter channel can have an individual reference. Using “DATA TO REFER-
ENCE” will store the measurement values as a reference for the current activated

power meter channel.

The file dialog defines only the file name and the directory of the measurement data
file. The file itself will be created in conjunction with the start of the measurement.
Therefore the graphical display of a new file using “REFRESH” is not possible.

5.8.4. Generator window: Level sweep

The “LEVEL SWEEP” is an asynchronous sweep which is started by the software but exclusively controlled by
the NSG 4070. A simultaneous level and frequency sweep is not possible.

-60 -25 5 0000.10¢

Internal Single free

NSG 4070

Start level [dBm]

Stop level [dBm]

Step level [dBm]

Dwell time [s]

Start sweep

Sweep mode
-"SINGLE FREE"” (sweep stops at stop frequency)

-"CONTINUOUS FREE” (pressing the stop button ter-
minates the sweep)

Trigger
-“INTERNAL"

-"EXTERNAL” (requires the connection to the trigger
input on the NSG 4070 back plane)



5.9. Immunity window

5.91. File system

Calibration and test results are stored in files with the following extensions:

*res: result file of an immunity test

*cal:  system calibration file (compatible to NSG 4070 file)

*mon . monitoring probe calibration file (compatible to NSG 4070 file)

*blv:  BCl level definition file

*bcl . BClI system calibration file for frequency dependent test levels (BCl segment sweep)
*brs:  BCl result file for frequency dependent test levels (BCI segment sweep)

5.9.2. General function

It is always necessary to perform a system calibration or to load a stored system calibration before starting
an immunity test. The corresponding file for loading the calibration data must be in the NSG 4070°s memory.
The test level unit of the system calibration (see “CALIBRATION” window in the upper right corner) must match
the test level unit of the current test.

When the “IMMUNITY" window is opened the settings and the results of the last test are displayed automati-
cally. The associated system and monitoring probe calibration data (as rem_temp.cal / rem_temp.mon) are
copied to the NSG 4070 and activated in order to enable the immediate repetition of the last test with the
same parameters (only possible for a network connection).

The same procedure is executed when loading a saved test with “RCL". If there is no network connection, the
corresponding calibration files must be activated manually (see chapter 5.9.3.7).

When the results of an immunity test are stored, the associated system and monitoring probe calibration data
are also saved in a *.res file.

In addition to constant test levels a slope from start to stop level can be defined.

TASEO
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5.9.3. Window elements

(ke 7]

MHz] %] n
/150000 —

e [ST.Com:

L2 (5eTslolr(s |

NSG 4070

The top part of the screen is used for the “GLOBAL
SETUP”, “EUT MONITORING SETUP” and for test param-
eter definition.

Test setup and probe calibration parameters can be
defined in the “CALIBRATION” window

The “STEP WIDTH” menu includes the option of defin-
ing a maximum frequency step size (ISO-steps, see
also chapter 4.5.1.4.1).

The test parameters “FREQUENCY” and “LEVEL"
can be set directly. Using the keys 1..8 a complete
test parameter set can be stored (long keystroke,
approx. 1 s) or recalled (short keystroke).

The “EXIT” button to leave the “IMMUNITY”

window.

The “START” and “HOLD” button to start/interrupt
the immunity test.

The “RCL"” and “STO” button to recall/store the immu-
nity test results.

Comments regarding the specified frequency, EUT
monitoring event or general test documentation
may be inserted.

Button for the “THRESHOLD SEARCH"” menu.

Buttons to investigate the result and for changing
the scaling of the graph

Buttons to show different result graphs

Slider and buttons for manual change of the test
level



5.9.3.1. Global setup

=NSG 4070  Immunity Mode
Global Setup, || Monitor. Setup.

Stop Fre. [uHz]

| N ENEY BN A

230,00 MHz

%l

jooto ||
FErmE——
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CIP A int

| N ENEY BN A

Different operating modes can be selected in the
“GLOBAL SETUP” menu. Depending on the operating
mode the input elements of the “IMMUNITY” window
and some menus will be modified.

Pressing and holding a menu item will change these
default values with the currently tuned param-
eters.

The menu items “4-6..." are intended for immunity
tests according to IEC/EN 61000-4-6. The unit of the
test level is V. Items starting with “BCl...” are associ-
ated to the BCI test. The unit of the test level for BCI
tests is mA or dBpA.

“SHOW TEST SETUP PICTURES” opens a window that
displays different test setup pictures from the
instruction manual.

When a new operating mode is selected all mea-
surement parameters will be set to default values.
Furthermore the text of the first column of the
“GLOBAL SETUP” menu will be assigned to the default
description parameter which can be a component
of the graphic title line (see chapter 5.6.3 Title/
Comment). The text for the second column will be
copied to the “STANDARD” field of the “IMMUNITY"
window and can be edited there.

The text for the second column will be copied to the
“STANDARD NR.” field of the “IMMUNITY” window and
can be edited there.

Pressing and holding a menu item will change this
default values with the currently tuned param-
eters.

TASEO
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Bl "“SHOW TEST SETUP PICTURES"” opens a window that
displays different test setup pictures from the
instruction manual of the coupling device.

i Compact generator NSG 4070
/ with built-in power amplifier
TRA U150 conM316 CALUTOOA §§§§ YT
2y as eursoey f 5 ) a 8a
\ SARMaOadapter  SARMA36Aadapter =" Fower meterch.1
Ground plane
5.9.3.2. EUT Monitoring setup
Monitoring Setup R R )
- B This window controls the behavior of the NSG 4070
Bl m Fegem L
User Port | Wah X X X when a monitoring event occurs.
User Port 2 High X X X e . PP
] Hijh X X In addition to the functions of the NSG 4070, it is
User Por & W X X X also possible to activate one of the power meter
S e channels and store its measured values together
Optical Input W X X x with the other test data. The graphical display of
E AOFT'E‘D'(WM) X X v the measured values can be activated using the
{T,g B vx x % ‘ POWER” button.
Power Meter
[van v PWMZ X PWM3 X ‘ . _ .
e s oUT Furthermore the activation of a manual trigger,
High / Low D03 o1 oo . g -
Woni Evert X initiated by the operator via the space key (PC key-
ST e By IS‘*P Loty ; board), is possible. This trigger event is handled by
e r—re— at Fr..|100.000000 ow - - -
Giobal Setup_| Moritor. Setup 1 e orgee Lowimp X the program like any other monitoring event.
S

The lower part of the window allows the activation
of user port outputs at specific test frequencies or
e AEDEERD monitoring events. Switching the user port outputs
at a certain test frequency causes the RF output and
amplifier to be switched off for 150 ms in order to
use this function for switching between two exter-
nal amplifiers with low power relay switching.

NSG 4070



Mgnitering Setup l
Il

at Fr.[100.000000 Low

at Test Start:

Lowlmp

KKK
KKK
KKK

High/Low  Ask  Stop  Register
User Part 1: High X x X
User Port 2: High X X X
User Port 3 High x X X
Uszer Port 4: High x x x
Digital 1 High x x X
Digital 2 High x X X
Optical Input: High xX X X
Operator(space key) X x v
rAnalog Input
Trg. <|3 or=|7 V X X X
[aner Meter X R
PR o PiIIZ: : X—F
L m
iEatbet OV e D3 o2l DD
honit. Event: Low x
Every Step Lowlmp X
X
X

O
o
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EUT monitoring port input and PC space key 77

Active state

"LOW": Sets the selected output from high level to
low

"HIGH": Sets the selected output from low level to
high

Interrupts test/sweep and proceeds depending on
user decision (Window appears during the test)

X not in use
selected

Stop test

Register monitor event in measurement results

Analog monitor input with trigger limits

Activates a power meter channel as monitoring
input (available with remote operated NSG only)

Activates a monitoring output bit depending on
measurement status (available with remote oper-
ated NSG only)

"MONIT. EVENT”: Every EUT monitoring event pro-
vides a selected output.

"EVERY STEP": Every step during the test provides a
selected output.

"AT FREQENCY XXX": Provides a selected output on a
specified frequency.

"AT TEST START": Provides a selected output on test
start.

Active state

"LOW": Sets the selected output from high level to
low

"HIGH": Sets the selected output from low level to
high

"LOW IMPULSE": Sets the selected output from high
level to low for a short impulse

"HIGH IMPULSE": Sets the selected output from low
level to high for a short impulse

TASEO
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5.9.3.3. Modulation setup

=TNSG 4070 Immunity Mode

Global Setup. || Monitor. Setup | M

Start Fre [MHz] € [z Fere (%]

D
0000.150000 [10230.000000 0 1.000
e

FFNSG 4070 Immunity Mode:
Global Setup, || Monitor. Setup.

Start Fre [WHz] iz

] 0 5]
[ooo0.150000] — —no—ro————————————

. i Calibration

100
230,00 MHz
dBm [ARg:ON

B | [

NSG 4070

Modulation can be set to pulse modulation, "AM”,
“AMPC"” or “OFF”. The "AM PC": amplitude modulation
with peak conversation is described in ISO 11452-1.
The input on the NSG back panel is always active
and can be used for external modulation sources.

The coupling device can be set to “CDN”, “EM-
CLAMP”, “EM-CLAMP(M)” (EM-clamp with monitoring
probe), “CIP” (current injection probe) and “CIP(M)”
(CIP with monitoring probe). The selection “DIRECT”
allows direct coupling to the EUT.

The menu allows the user to set the internal (not
possible with NSG 4070-0) or external power ampli-
fier.



5.9.3.5. Testing method setup (only BCI)

B The testing method can be set to “SUBSTITUTION”,

Immunity Mode

Calibration;

7]

. = .

LOG e
Recet

Global Setup | Monitor. Setup
5 ) T
400000000 100 ‘

F

30,00

el ENEIENE) NN EAED

400.00 MHz

SET [STOIComN

=7 LevEdFo

110
108

“SUBSTIT. (M)” (substitution with monitoring probe)
and “CLOSED LOOP (M)” (always requires the use of
the monitoring probe).

The menu allows the user to set the internal (not
possible with NSG 4070-0) or external power ampli-
fier.

Power limitation factor as described in 1ISO 11452-1
for the Closed loop method. Example: The forward
power for the test is limited to 4 x higher forward
power as calibrated. (See chapter 8.3.7 Power limi-
tation factor for more information.)

A level definition file can be activated in the field
“BCI LEVEL CURVE”. An activation of a level definition
file also causes a change of the test mode, i.e. test
parameters defined in the file cannot be changed.
Choosing the item “OFF” from the list returns to the
previous test mode.

After a level definition file is selected, a system
calibration can be performed. The calibration as
well as the test are done in sections according to
the frequency ranges of the level definition file.
After the calibration the individual sections are put
together and displayed as one curve. The calibra-
tion file should always be stored in the directory
\BCI_LevDef Cal or in the project directory with
the extension *.bcl. Only files of this type and in
these directories will be available for selection of a
calibration file.

H The definition of an arbitrary test level curve can be

80 i) 100
1MHz 400 MHz

File Comment: [Ford Level 2 modified below 2 MHZ

pping
Pixato [11000 | giner  sioper
800 800 Perct [2] | 50 1.999939 P s [8000 000000 [+00.000001
200000 | 800 060 Pectlzl | 10 14935959
OWW0 1080 160 Pmctixl | 10 30000000 Lin/Log
Vo001 1080 %0 Pert [z] | 50 400000000 & RCL & Print
Del.Line F5

_msine ra] _ESTO | [XEXL]

85-253100 EO02

done using the corresponding editor (“EDIT” key).
User-defined frequency and test level ranges and
step sizes can be defined in a table and stored in
a file. The unit mA and dBUA can be selected by
double click on the head of the table. The level
definition file should be exclusively stored in the
directory \BCI_LevDef_Cal with the extension *.blv.
only files of this type and in this directory will be
visible in the list “BCI LEVEL CURVE".

TASEO
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5.9.3.7. Calibration setup

Calibratiol 1]

CIP_150k_230M_3%_10pro cal |

Note:

Clicking the “CALIBRATION FILES ON NSG 4070” field
opens a pull down menu for selection of calibra-
tion files (*.cal, *.mon) saved on the NSG 4070 or BCI
calibration files (*.bcl) from the PC. After selecting
a file, this file is activated on the NSG 4070 and the
basic parameters of this calibration are displayed
simultaneously in the “CALIBRATION” window.

The fields show the file comment of the loaded
system calibration file and probe calibration file
(required method with current probe in use e.g.
“EM-CLAMP(M)")

Parameter for additional attenuator to protect
power meter 1 against levels above the limit.

Coupling device selection (same as defined in the
“COUPLING SETUP")

The “SYSTEM CALIBRATION" button is used for per-
forming a new calibration. The appropriate values
for start and stop frequency, start and stop level
and step size must be adjusted in the main window
before starting the calibration.

After the calibration is finished, the calibration
results can be saved on the PC with the “STO CAL”
button. If the “BACKUP TO NSG” button is pressed,
this file is also copied to the NSG 4070 and is thus
available for further measurements.

The “PROBE CALIBRATION" button is used for perform-
ing a new calibration. Please note that the “PROBE
CALIBRATION” button is only available if a “COUPLING
DEVICE” with monitoring probe (e.g. “EM-CLAMP(M)")
is selected. The appropriate values for start and
stop frequency and step size must be adjusted in
the main window before starting the probe calibra-
tion.

The function “BACKUP TO NSG” allows the user to copy
the calibration result file additionally to the NSG
4070. (required remote connection: “NETWORK")

The frequency, dwell time and level parameters are not affected by the loading
of a calibration file. If the configured test level differs from the calibration level
a temporary message will be displayed at the top edge of the screen. If the test
frequency range exceeds the calibration frequency range the test will not run and
an error message will be displayed in the message window at the bottom left of

the screen.

Test levels deviating from the calibration level will be interpolated.

NSG 4070



5.9.3.8. Step parameter, threshold search and EUT monitor

=TNSG 4070 Immunity Mode TESEQ X|

Global Setup || Monitor. Setup Calibration

(2[5 4]s 67 ]s

SET [ST0.Coms e | o =119,

B The “STEP WIDTH” menu includes the option of defin-

ing a maximum frequency step size (1ISO-steps, see
also chapter 4.5.1.4.1). An additional divisor can be
defined to divide the max. step size, e.g. by 2 to
duplicate the number of frequency steps.

Using the field “THRESHOLD SEARCH", an automatic
susceptibility threshold search can be activated
prior to the test start. Three different methods as
well as the setup window can be selected. (See also
chapter 5.9.4.4. Testing with threshold search)

“THRESHOLD SEARCH UP”

In case of a monitoring event the test level will be
reduced to a definable start level and then increased
up to the occurrence of a hew monitoring event
using a definable step width. This susceptibility
threshold will be documented in conjunction with
the trigger events.

“THRESHOLD SEARCH DOWN"

In case of a monitoring event the test level will
be reduced using a definable step width until the
monitoring event ends. This susceptibility threshold
will be documented in conjunction with the trigger
events.

“THRESHOLD SEARCH MIL461E"

This threshold search according to the requirements
of the MIL461 standard:

-reduces the test level using the current step size
until the monitoring event ends and further reduces
of the test level by 6 dB

-then the test level until is increased the monitoring
event occurs again

Threshold search “SETUP”. See also chapter 5.9.4.4.
Testing with threshold search)

The parameter “LEVEL STEP SIZE [%]" is related to the
maximum test level of the test.

uuuuuuuuu.m_l Shows the EUT monitoring events.

85-253100 EO02
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5.9.4. Testing

5.9.4.1. General

The immunity test can be started with the “START” button after loading the calibration data. The test level is
displayed in the graph. Additionally the digital / analog monitoring ports are displayed if activated with the
button “MONITOR ON”.

It is recommended that the NSG 4070 be allowed a warm up time of at least 10 minutes before performing
calibration or testing.

Pre-conditions (CDN, EM-clamp, CIP, direct coupling for I[EC 61000-4-6):

“GLOBAL SETUP": select “4-6 CDN / EM_CLAMP / CIP”

“MONITORING SETUP”: select EUT monitoring ports and functions

“MODULATION SETUP": select modulation

“COUPLING SETUP": select coupling device and amplifier

“CALIBRATION SETUP": load system calibration from NSG

Set test parameters: start/stop frequency, step size, dwell time, start/stop level
Set “THRESHOLD SEARCH OFF”

Set “MONITOR ON” (optional)

Pre-conditions (EM-clamp (M) and CIP (M) for IEC 61000-4-6):

“GLOBAL SETUP": select 4-6 CDN / EM_CLAMP / CIP

“MONITORING SETUP”: select EUT monitoring ports and functions

“MODULATION SETUP”: select modulation

“COUPLING SETUP": select coupling device and amplifier

“CALIBRATION SETUP": load system calibration from NSG

“CALIBRATION SETUP": load probe calibration from NSG

Set test parameters: start/stop frequency, step size, dwell time, start/stop level
Set “THRESHOLD SEARCH OFF”

Set “MONITOR ON" (optional)

Attention:
Remove the connection to the power meter channel 1 after calibration. Test levels
above 18 V may could damage the power meter because of the modulation.

Pre-conditions (BCl measurements without “BCI LEVEL CURVE"):

“GLOBAL SETUP": select “BCI MEASUREMENTS”

“MONITORING SETUP”: select EUT monitoring ports and functions

“MODULATION SETUP": select modulation (AMPC)

“COUPLING SETUP": select BCI method, power limitation factor and amplifier
“CALIBRATION SETUP": load system calibration from NSG

“CALIBRATION SETUP”: load probe calibration from NSG (only for substitution (M) and Closed loop
method)

Set test parameters: start/stop frequency, step size, dwell time or start/stop level
Set “THRESHOLD SEARCH OFF”

m  Set "MONITOR ON" (optional)

NSG 4070



Pre-conditions (BCl measurements with “BCI LEVEL CURVE"):

H  “GLOBAL SETUP": select “BCI MEASUREMENTS"

® "MONITORING SETUP": select EUT monitoring ports and functions

® “MODULATION SETUP": select modulation (AMPC)

B “COUPLING SETUP": select BCI method, power limitation factor and amplifier

m  “CALIBRATION SETUP": load *.bcl calibration file from the PC (file includes “BCI LEVEL CURVE")

m  “CALIBRATION SETUP”: load probe calibration from NSG (only for substitution (M) and Closed loop
method)

m  Set “THRESHOLD SEARCH OFF”

m  Set "MONITOR ON" (optional)

TASEO
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Example of IEC/EN 61000-4-6 testing with CIP and monitoring probe

Bl Modulation: AM 1000 Hz 80%

B Coupling device: CIP (M)
Amplifier: internal

’.Glo.balﬁ:;m Monitor. Setup | M 7 Calibration System calibration file (NSG)
Start Fro 5 ] P P " 3
Probe calibration file (NSG)

Number of steps and estimated test time
Current test frequency

Current test level

Start/ Stop test

SED) [ST0IComn

Hold / Continue test

Example of BCI testing with Substitution method

B Modulation: AM PC 1000 Hz 80%

Method: Substitution
Amplifier: external

NSG 4070 Immunity Mode
Global Setup | Monitor. Setup | Motlation: iz 80% elh: S ; System ca"bration fi|e (NSG)

Dkl

. Mt
0001.000000 f/0400.000000 |

T DwellTime o

]

Number of steps and estimated test time
Current test frequency

Current test level

Start/ Stop test

Hold / Continue test

Warning: The function “HOLD” interrupts only the sweep. The test level is still
present on the output.

NSG 4070



5.9.4.2. Testing with manual change of frequency and level

If the test is finished, the test level at the current cursor frequency can be activated and deactivated with the
“NSG IS” button for manual examination of the EUT. The slider to its right allows the user to change the test level,
which is limited to three times the current test level. The current level is displayed directly above the slider.
There is a continuous query and display of the monitoring ports when the NSG 4070 output is activated.

B Button for switching the NSG ON/OFF

H Button for switching the modulation ON/OFF

IEC £1000-4-5 (2008)

S N N\ Button for switching the EUT monitoring panel ON/
ﬁTrva“ : . . OFF

Slider for manually changing the test level

The test frequency can be changed by clicking the
left mouse key in the graph or by using the PC arrow
keys.

B The test frequency can be changed by using the
“TRIGGER EVENTS" button.

Attention:
The highest accuracy is achieved by testing on calibrated frequencies and with
calibrated test levels.

5.9.4.3. Testing with the level sweep modes

The "LEVEL SWEEP" modes allow the examination of the EUT by changing the test level. These modes can be
activated in the “GLOBAL SETUP” menu (see chapter 5.9.3.1). The absolute values sweep offers to define start,
stop and step frequency. A table can be filled out if using the “LEVEL SWEEP SPOT VALUES” mode.

Pre-conditions (CDN, EM-clamp, CIP, direct coupling for I[EC 61000-4-6):

“GLOBAL SETUP": select “4-6 LEVEL SWEEP (ABSOLUTE) [V]” or “4-6 LEVEL SWEEP SPOT VALUES [V]”
“MONITORING SETUP": select EUT monitoring ports and functions

“MODULATION SETUP": select modulation

“COUPLING SETUP": select coupling device and amplifier

“CALIBRATION SETUP": load system calibration from NSG

Set test parameters: start/stop frequency, step size, dwell time, start/stop level

Set “"MONITOR ON (OPTIONAL)"

Pre-conditions (EM-clamp (M) and CIP (M) for IEC 61000-4-6):

“GLOBAL SETUP": select “4-6 LEVEL SWEEP (ABSOLUTE) [V]” or “4-6 LEVEL SWEEP SPOT VALUES [V]”
“MONITORING SETUP": select EUT monitoring ports and functions

“MODULATION SETUP": select modulation

“COUPLING SETUP": select coupling device and amplifier

“CALIBRATION SETUP": load system calibration from NSG

“CALIBRATION SETUP": load probe calibration from NSG

TASEO
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®  Settest parameters: start/stop frequency, step size, dwell time, start/stop level
m  Set "MONITOR ON" (optional)

Attention:
Remove the connection to the power meter channel 1 after calibration. Test levels
above 18 V may could damage the power meter because of the modulation.

Pre-conditions (BCl measurements):

B “GLOBALSETUP": select “BCI LEVEL SWEEP (ABSOLUTE) [MA]” or “BCI LEVEL SWEEP SPOT VALUES [MA]”

® "MONITORING SETUP": select EUT monitoring ports and functions

®  “MODULATION SETUP": select modulation (AMPC)

B “COUPLING SETUP": select BCI method, power limitation factor and amplifier

m  "CALIBRATION SETUP": load system calibration from NSG

m  "CALIBRATION SETUP": load probe calibration from NSG (only for substitution (M) and Closed loop
method)

m  Settest parameters: start/stop frequency, step size, dwell time, start/stop level

®  Set "MONITOR ON" (optional)

“GLOBAL SETUP” menu with “LEVEL SWEEP” modes for
IEC/EN 61000-4-6 and BCI testing

H The test level can be set directly.
Example:
Start: 1V, stop: 3V and step: 1V

The test will be performed at every test frequency
with1V,2Vand3V.

Example of setting the “LEVEL SWEEP SPOT VALUES”

The test level can be set directly.

The test will be performed at every test frequency
as written in the table.

The "LEVEL SWEEP” can be started with the “START” button. The test level is displayed, and the digital / analog
monitoring ports are also displayed if activated in the main window.

NSG 4070



5.9.4.4. Testing with threshold search 87
Using the function “THRESHOLD SEARCH", an automatic susceptibility threshold search can be activated prior

to the test start. Three different methods as well as the setup window can be selected. The chapter 5.9.3.8

describes the menus.

Pre-conditions (CDN, EM-clamp, CIP, direct coupling for I[EC 61000-4-6):

“GLOBAL SETUP": select “4-6 CDN / EM_CLAMP / CIP”

“MONITORING SETUP”: select EUT monitoring ports and functions

“MODULATION SETUP": select modulation

“COUPLING SETUP": select coupling device and amplifier

“CALIBRATION SETUP": load system calibration from NSG

Set test parameters: start/stop frequency, step size, dwell time, start/stop level
Set “THRESHOLD SEARCH ON"

Set “MONITOR ON” (optional)

Pre-conditions (EM-clamp (M) and CIP (M) for IEC 61000-4-6):

“GLOBAL SETUP": select 4-6 CDN / EM_CLAMP / CIP

“MONITORING SETUP”: select EUT monitoring ports and functions

“MODULATION SETUP”: select modulation

“COUPLING SETUP": select coupling device and amplifier

“CALIBRATION SETUP": load system calibration from NSG

“CALIBRATION SETUP": load probe calibration from NSG

Set test parameters: start/stop frequency, step size, dwell time, start/stop level
Set “THRESHOLD SEARCH ON"

Set “MONITOR ON" (optional)

Attention:
Disconnect the power meter channel 1 for performing tests in the calibration setup
with amplitude modulation and above 18 V EMF stress level.

Pre-conditions (BCI measurements):

“GLOBAL SETUP": select “BCI MEASUREMENTS”

“MONITORING SETUP”: select EUT monitoring ports and functions

“MODULATION SETUP”: select modulation (AMPC)

“COUPLING SETUP": select BCI method, power limitation factor and amplifier
“CALIBRATION SETUP": load system calibration from NSG

“CALIBRATION SETUP”: load probe calibration from NSG (only for substitution (M) and Closed loop
method)

Set test parameters: start/stop frequency, step size, dwell time or start/stop level
Set “THRESHOLD SEARCH ON"

m  Set "MONITOR ON" (optional)

TASEO
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“"THRESHOLD SEARCH UP"

In case of a monitoring event the test level will be reduced to a definable minimum level (“THRESHOLD SEARCH
SETUP") and then increased up to the occurrence of a new monitoring event using a definable step width
(“THRESHOLD SEARCH SETUP”). This susceptibility threshold will be documented in conjunction with the trigger

events.

EUT monitoring
Event No events
Test level ¢

Yy r v

100% —
Step or
rounded

Step

Step

Step

Minimum -

. . ) Time
Dwell time as defined in the test

Next test frequency ?

Figure 5. Example "THRESHOLD SEARCH UP"

Delay parameter

Test level

100%

Minimum

EUT monitoring
Event Noevents Event

IRIRER:

Step

Step

. ] ) Time
Dwell time as defined in the test

Next test frequency ?

A delay parameter can be defined in the (“THRESHOLD SEARCH SETUP") menu. The delay parameter may be used
to allow a regeneration time for the EUT. This function is only available for “THRESHOLD SEARCH UP".

EUT monitoring

Event No events
avel ¢ \ \ \ \
100% _ | R R B |
Step or
rounded
Step
Step
Delay Step
imum -
— Time

Dwell time as defined in the test

Next test frequency ?

Figure 6. Example "THRESHOLD SEARCH UP” with delay

NSG 4070



“"THRESHOLD SEARCH DOWN"
In case of a monitoring event the test level will be reduced using a definable step (“THRESHOLD SEARCH SETUP")

width until the monitoring event ends. This susceptibility threshold will be documented in conjunction with
the trigger events.

EUT monitoring

89

EUT monitoring

Events Events No event
Test level ¢ ¢ ¢ ¢ ¢ Test level ¢ ¢ \
100% —_ 100% —_ '—
Step i Step
Step i Step
Step
" stepor
rounded
Minimum - Minimum
) L Time ) L Time
Dwell time as defined in the test Dwell time as defined in the test
Next test frequency ? Next test frequency ?
Figure 7. Example “THRESHOLD SEARCH DOWN"

“THRESHOLD SEARCH MIL 461"

The threshold search according to the requirements of MIL461 standard:

B Reduces the test level using the current step size until the monitoring event ends and further reduces
the test level by 6 dB

m  Increases the test level until the monitoring event occurs again

EUT monitoring
Events No events Event

| | |
R
Stepji_

A Step

Test level

- Level of_g_r(_eatest
susceptibility

6dB
Step

-

Time

Dwell time as defined in the test

Next test frequency ?

Figure 8: Example "THRESHOLD SEARCH MIL 461"

Start of the threshold search
The threshold search can be started with the “START” button. The test level is displayed, and the digital / analog
monitoring ports are also displayed if activated in the main window.

TASEO
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5.9.4.5. Save

After the measurement the test results can be saved in a result file (*.res) using the “STO" button. If “SHOW
COMMENT PANEL AT STO" (see chapter 5.6.1 General settings) is selected an additional window for modification
of the file comments is displayed before the file dialogue.

This window enables the modification of all the comments stored in a result file. The program automatically
generates 5 comment entries for each immunity test. These are:

First entry for “TITLE” graphic title line (contents as configured in the “"SETUP” window)

Second entry for “TITLE STANDARD" field (contents as configured in the “SETUP” window)

First entry for “TEST CONDITIONS” NSG 4070 description with serial numbers and software version
“COMMENT LINE 1" (contents as configured in the “SETUP" window)

“COMMENT LINE 2" (contents as configured in the “SETUP” window)

At the same time, all other comments are cleared, however this can be deactivated in the “SETUP” window.
See chapter 5.6.3 Title/Comment: “CLEAR ALL *. RES COMMENTS" for details.

The comments entered here can be used later for creating a test report. This means that all the information
needed for the test report which cannot be automatically generated by the program must be entered here
manually. Any line in the “"COMMENT" window can be edited regardless of whether it is automatically generated
or not.

Example 1 of the “COMMENT” window:
M Title string (first entry) rTitle ->First Entry—

that can be configured [] stayasitis

in the “SETUP” menu ] oFf

(see example on the ¥ Default Description
right side or chapter [ Fixed Title

5.6.3. Title/Comment
for details)

%" Standard Nr.
W Measuring Device

%" Serial Nr.

%" Firmware Version
] File Date

[] Actual Date

Title string (second
entry) that came from
the “TITLE STANDARD”
window (see example

on the right side or
chapter 5.9.3.1))

[Comments of file: D:\NSG_4070_Ctrl\November\CIP_3V_trigger.tes:

_______________ 4-6 CDN / EM-CLAMP / CIF'# |EC B1000-4-6 (2008) / NSG 407075 Nr. 000013 /W11
EUT: ... [ S EUT1
“Connected Line: ... |2
*Notes to EUT: ... . passed
*Test Conditions: . . . |NSGA070-75 Nr- 000013 /119
*Ambient Condition: [20°C #0% #020 hPa
WAK

Test condition string
(no configuration pos-
sible)

Comment: ..

CommentLine 1: .. [Step: 10% / DwellT.: 0.1 5/ Coupl.: CIP / Modulation: AM 1000 Hz 80 % /
Comment Line 2: .. [The fixed comment 2

______ e R “COMMENT LINE 1" (that ~Comment 1

can be configured in ¥ Standard Comment
the “SETUP” menu (see [] comment

example on the right [] File comment

side or chapter 5.6.3. ] Fixed Comment 1
Title/Comment for ] oFF
details)
M “COMMENT LINE 2” (that  _comment 2
can be configured in [] standard Comment

the “SETUP” menu (see [] comment
example on the right [] File comment

side or chapter 5.6.3. %" Fixed Comment 2
Title/Comment for [] oFF
details)

NSG 4070



Example 2 of the “COMMENT” window:

[Comments of file: D:\N5G_4070_Ctrl\November\CIP_3V_trigger.res

_______________ 4-6 CDN / EM-CLAMP / CIP # IEC 61000-4-6 (2008) / NSG 407076 Nr. 000013 /V1.1€

EUT: .. ... JEUT
Jai

*Connected Line
“Notes to EUT: ... | passed

*Test Conditions: . . . |NSG4070-75 Nr- 000013 /%119
“Ambient Condition: [20°C #30% #020 hPa

[aK

CommentLine1: .| [Step: 10% / DwellT.: 0.1 s / Coupl.: CIP / Modulation: AM 1000 Hz B0 % /
CommentLine 2; . .| [The fixed comment 2

* . This line can contain a single string
The correspending reporting Tags

Graphic of file: D:\NSG_4070_Ctrl\November\CIP_10V_trigger_3.res

230.00 MHz

Example 3 of the “COMMENT” window:

[Comments of file: D:\N5G_4070_Ctrl\November\CIP_3V_trigger.res

4-6 CDN / EM-CLAMP / CIP # IEC 61000-4-6 (2008) / NSG 407076 Nr. 000013 /V1.1€
EUT1

a

passed
“Test Conditions: . . . |NSG4070-75 Nr. 000013 /119

“Ambient Condition: [20°C #30% #020 hPa
[

Comment: ...

Comment Line 1: .. [Step: 10% / DwellT- 0.1 s / Goupl - CIP / Madulation: AM 1000 Hz 80 % /
CommentLine 2; .. [The fixed comment 2

This line Gan contein a single string
The corresponding reporting Tags

85-253100 EO02

| The “COMMENT LINE 1” and “"COMMENT LINE 2" can be

edited in the “"COMMENT” window (see left side) or
can be edited and selected in the “SHOW"” window
(see right side).

The “"COMMENT” and “FILE COMMENT” can be edited
in the “COMMENT"” window (see left side) and can be
selected in the “SHOW"” window (see right side).

Three entries for temperature, humidity and pres-
sure

Example: 20°C#80%#1020 hPa

Stores all strings in the result file
Discards all changes that are done here

All comment lines starting with * can contain up
to 9 entries which are separated from each other
with the # character. These entries can be referred
to using an appropriate report template during the
creation of the report.

TASEO
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5.9.4.6. Test report

Reports can be generated automatically by pressing the “GLOBAL REPORT” button in the “FILES” window . The

starting point for report generation is a report template file - a report template designed in any way by the user

in *.rtf format which contains Reporting Tags. The Reporting Tags are placeholders for data from the result file

which are replaced by the corresponding test data during the report creation.

A program for the easy selection and placement of these placeholders can be found in the /TemplateAssistant

directory. The following procedure is recommended for generating your own report template file:

m - Write a report template with a word processing program (e.g. MS Word) and save this template as a
* rtf file.

m - Open the template file and Template Assistant simultaneously, select the corresponding Reporting Tag
with the mouse in the Template Assistant and drag this to the required position in the template.

Attention:

The Reporting Tags should always be inserted with the Template Assistant. Manual
copying and editing of the tags in the word processor usually results in error mes-
sages during report generation. If an error occurs, the corresponding Tag must be
deleted completely and placed again with the Template Assistant.

Word processing programs vary widely in their ability to display *.rtf files, and MS Word was used during NSG
4070 software development. Newer versions of MS Word will activate Smart Tags by default. Before creating
a template file Smart Tags must first be deactivated under Tools / Autocorrect Options/ Smart Tags.

Step by step description for report generation:

Select a *.res-file in the “FILES” menu

Al NSG files ~| [Resut fies rres) -l

Update Dir 2|3 4] 5]/ = & dsten =

=] [cIF < 10.0...10.0 v 7 0.15,..230.0 Mz ~ ]
S0 % cal

=
CIP 180k_230M_10¥_ipra

Press the “GLOBAL REPORT” button

Select a template *.rtf-file

Ten different report template files can be selected.
Report files can either be saved directly or displayed

o | E in a window, edited, printed and saved.

2 D:\NSG_4070_CtrI\RepoTamplatas\RepTemplZ.nf

Attention:

The old report file must always
be closed before creating a new
test report.

HEA0EERE

Press “OPEN" to see the generated report
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Step by step description for template generation:

Ordrer x | Mame = |__erédie | Typ |
509 hs6_4070_ctrl = @_Remempu.rtf 22KB  Rich Text Format
| : E.“;CI Le‘vDeF cal ®RepTempll_empty.rtf 14KB Rich Text Format . . .
U cay e B repTenplz.f iie rehTeroms: LB Open a template *.rtf-file with e.g. MS Word
t éExam;la Flles @RepTempl_ECI.rtf 15KE Rich Text Format

153 Geraetedaten

453 Templateassistant
453 TestSetupPic

Ordner x | Grafie | Typ .
& (3 nse_s070_cul 4| & fezs wie avendns =] [ll Open the C3 Template Assistant
[ NSG4IJ?EIClrLthh 11KB TLIB-Dakei

{0 BCI_LevDef_Cal
) Calibr_Files

{2 Example Files
Gerastedaten
{2 Movember

) Reference_Meas
{2 ReportTemplates
3 sound

{2 TemplateAssistant
{23 TestSetupPic

B Go to the open template *.rtf-file

NS@H070 Reper and Convroling

fe -
SG 4070 Test Report R T j
H £ Grah - . -

Date :4CAOTORES DATECREATED# - Company : TE| : | B Select the corresponding Reporting Tag with the
mouse in the Template Assistant and drag this to

the required position in the template

i
EUT: #C4070.RES.EUT# g
!

Notes to EUT: #C4070 RES EUT_MOTE[T#
#C4070 RES EUT_MNOTE[2[#

Standard : #C4070.RES.TITLE[2]#

Modulation : #4070 SET MOD# Dwell Time : #4070

B Save the template *.rtf-file

Amplifier : #4070 SETAMPL# Comment:

Test Title : #C4070.RES.TITLE[1}#

Conrectedline | Freguencyrange [MHz] | Testlevel (EMK) | Step size | Coupl device ResultFile
FCLOT05
#C4070.RES.CON_ | #4070 SETFRE_RAN #C4070.5ET.C | #C4070 RES FILENA
LINE[1}# GE# SCADTOSETLEVE | ET. SR.;E—F OUP_DEV# ME#

Trigger Events:
#C4070.RES. TRIG_EVENT#

Comment:
#C4070 RES COMMENT#

5.9.4.7. RTF viewer

A simple RTF viewer has been integrated in the program; however, it cannot display multiline table lines and
graphs. The user can call an external program to display and edit the *.rtf file. The settings for this must be
selected under “"SETUP”". See chapter 5.6.1 for details.

= Internal RTF Yiewer -10] x|
Bl View Optisns

EdtFie | Printer Preview |
NSG 4070 Test Report e
Company: TESEQ GmbH

Date :17.07 2008 13:31:24

EUT: :'

Notes to EUT:

Standard : IEC 6100046 (2006)
:m:.lr A‘M‘”‘””H e Z'“m"mTT”ﬁ”” ] B Predefined reporting tags have been replaced by

TestTitle : 4-6 CDN/EM-CLAMP / CIP / IEC 61000-4-6 (2006) / NSG 4070-75 Nr: test data from the *.res file.

025799 /V1.17 17.07.2008 14:28:20

[Connected line [ Frequency range (MHz)_| Testievel (EMK) | Step size | Coupl. device | ResultFile. |

[ [0.15..230 [10A0v [5% [c [ CIP_10V_trigger_3.res|

Triaer Events: =l
I 4 pages [cols: 1, Rows: 1, Row 0. 7
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6. REMOTE CONTROL COMMANDS

6.1. Common commands
In the NSG 4070, the following common commands are implemented:

Command Description

*IDN? returns the identification string of the device
*RST resets the NSG 4070 and loads default values
*GTL switches the device back to local mode

Table 5: Common commands

6.1.1. *IDN?
This command delivers the device's identification string. This string is comprised of the device name and
device type (Amplifier Power), the device’s serial number and its software version.

*IDN?

Teseq NSG 4070-75,000123,V1.0

6.1.2. *GTL
This command switches the device back to the local mode. Front panel operation is then permitted.
*GTL

6.1.3. *RST
This command resets the receiver and loads the default values. All currently running sweeps are aborted. The
synthesizer output and the amplifier are turned off.

*RST

6.2. The SOURce subsystem
The SOURce subsystem contains all remote control commands that are necessary to modify the output signal
of the NSG 4070 when it is used in generator mode.

6.21. Set fixed frequency (SOURce:FREQuency:FIXed|CW)
Set the fixed output frequency in generator mode. Values in Hz, kHz and MHz are accepted.
SOURce:FREQuency:FiIXed 123.456 mhz

6.2.2. Set fixed level (SOURce:LEVel:AMPLitude)
Set the fixed output level in generator mode if RF is on (SOURce:POWER:LEVel:STATe is set). Values in dBm,
dBuV and V are accepted.

SOURce:LEVel:AMPLitude -2.55 dbm

6.2.3. Output On/Off (SOURce:POWER:LEVel:STATe)

Turns output on/off when in generator mode.
POWER:LEVel:STATe on

NSG 4070



6.2.4. Sweep parameters

The SOURce:SWEep mode contains all parameters that are required to set up a frequency or a level sweep.
Included are the start and stop frequencies/levels, the dwell time for a specific step of a sweep, and the
commands to start or abort a sweep.

Bit

Dwell time (SOURce:SWEep:DWELI)
This sets the dwell time for a frequency or level sweep. The NSG 4070 dwells this time on every step of
the sweep. The time can be specified in seconds (s), millisec. (ms) or microsec. (us).
SOURce:SWEep:DWELI 1.2 s

Description

if 1then end of sweep is reached

if 1an error occurred

if 1the sweep was aborted by the user

Table 6: Sweep status byte

Frequency sweep
The frequency sweep node includes the commands which are necessary to configure and run a frequency
sweep.

Run frequency sweep (SOURce:SWEep:FREQuency:Run)
This command starts a frequency sweep with the previously configured parameters.
SOURce:SWEep:FREQuency:Run

Run frequency sweep query (SOURce:SWEep:FREQuency:Run?)

This command starts a frequency sweep with the previously configured parameters. Additionally, the
current frequency and a status byte are returned for every frequency step. The description of the status
byte can be found in table 5.6.2.

SOURce:SWEep:FREQuency:Run?

9000,0

Abort frequency sweep (SOURce:SWEep:FREQuency:ABOrt)
This command aborts the currently running frequency sweep.
SOURce:SWEep:FREQuency:ABOrt

Start frequency (SOURce:SWEep:FREQuency:STARt)

This command sets the start frequency of a sweep. The start frequency can be determined in Hz, kHz
or MHz.

SOURce:SWEep:FREQuency:STARt 9000 hz

SOURce:SWEep:FREQuency:STARt 15000 khz

SOURce:SWEep:FREQuency:STARt 0.15 mhz

Stop frequency (SOURce:SWEep:FREQuency:STOP)

This command sets the stop frequency of a sweep. The stop frequency can be determined in Hz, kHz
or MHz.

SOURce:SWEep:FREQuency:STOP 230000000 hz

SOURce:SWEep:FREQuency:STOP 80000 khz

SOURce:SWEep:FREQuency:STOP 80 mhz
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Step width parameters
The steps for a frequency sweep can be determined in either a linear mode with fixed step sizes, in
numbers of steps per decade or as a percent increment.

Linear step width (SOURce:SWEep:FREQuency:STEp:LINear)

This command configures a linear frequency sweep with a fixed step size. The step size can be configured
in Hz, kHz or MHz.

SOURce:SWEep:FREQuency:STEp:LINear 10000 hz

Decade step width (SOURce:SWEep:FREQuency:STEp:DECade)

This command configures a decade sweep with x steps per frequency decade. The example below shows
how to set up a sweep with 11 steps per decade.

SOURce:SWEep:FREQuency:STEp:DECade 11

Percental step width (SOURce:SWEep:FREQuency:STEp:PERCent)
This command configures a percent sweep with a frequency increase of x % per step. The next frequency
steps are calculated as follows:

f;urrent

= —+ x *
f;'text f;urrent 100

where x stands for the percental increase.
SOURce:SWEep:FREQuency:STEp:PERCent 2.5

Level sweep
The level sweep node includes the commands which are necessary to configure and run a level sweep.

Run level sweep (SOURce:SWEep:LEVel:Run)
Use this command to trigger a level sweep.
SOURce:SWEep:LEVel:Run

Run level sweep query (SOURce:SWEep:LEVel:Run?)

This command starts a level sweep with the previously configured parameters. Additionally,

the current level and a status byte are returned for every step. The description of the status byte can be
found in table 5.6.2.

SOURce:SWEep:LEVel:Run?

-30.0,0

Abort level sweep (SOURce:SWEep:LEVel:ABOrt)

The ABOrt command cancels a currently running level sweep and switches the synthesizer output back
to a continuous wave (if no modulation is selected).

SOURce:SWEep:LEVel:ABOrt

Set the start level (SOURce:SWEep:LEVel:STARt)
This command sets the start level of a level sweep in dBm.
SOURce:SWEep:LEVel:STARt -40 dBm

Set the stop level (SOURce:SWEep:LEVel:STOP)
This command sets the stop level of a level sweep in dBm.
SOURce:SWEep:LEVel:STOP 5 dBm

NSG 4070



Set the step width (SOURce:SWEep:LEVel:STEp)
This command sets the step width for each level step during a sweep in dBm.
SOURce:SWEep:LEVel:STEp 0.5 dBm

Ccontinuous sweep setup (SOURce:SWEep:CONTInuous)

If this option is set, the frequency or level sweep is running continuously. After reaching the stop fre-
quency/level the sweep is restarted. The following arguments to this command are accepted:

o true|false

e yes|no

¢ 10

e on|off

SOURce:SWEep:LEVel:CONTinuous on

Trigger setup (SOURce:SWEepTRIGger)

There are two ways to trigger each sweep step when running a sweep:
1. internal trigger (wait for the configured dwell time)

2. external trigger (use the trigger input on the rear panel)

The following arguments to this command are accepted:

e intlext

e internjextern

e internallexternal

SOURce:SWEep:LEVel:TRIGger external

6.2.5. Modulation parameters (SOURce:MODulation)
The SOURce:MODulation node contains all parameters that are required to set up a modulated output signal.
The NSG 4070 supports amplitude modulation, pulse modulation, and external amplitude modulation.

Modulation mode setup (SOURce:MODulation:MODE)

This command determines the kind of modulation which is applied to the output signal. The following
arguments to this command are accepted:

AM - Amplitude Modulation

Pulse — Pulse Modulation

Ext — External AM

Off — unmodulated CW signal

SOURce:MODulation:MODE AM

AM parameters setup (SOURce:MODulation:AM)
This mode contains the commands to configure an AM modulated signal.

AM frequency setup (SOURce:MODulation:AM:FREQuency)
This command sets the modulation frequency.
SOURce:MODulation:AM:FREQuency 1 khz

AM depth setup (SOURce:MODulation:AM:DEPth)
This command sets the modulation depth in percent.
SOURce:MODulation:AM:DEPth 80

Pulse parameters setup (SOURce:MODulation:PULSE)
This mode contains the commands to configure a pulse modulated signal.
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m  Pulse frequency setup (SOURce:MODulation:PULSE:FREQuency)
This command sets the modulation frequency.
SOURce:MODulation:PULSE:FREQuency 2 hz

®  Pulse duty cycle setup (SOURce:MODulation:PULSE:DUTY)
This command sets the duty cycle of the pulse modulation in percent.
SOURce:MODulation:PULSE:DUTY 50

6.3. The power meter subsystem

The POWERmeter subsystem contains remote control commands to read the power meter channels of the
NSG 4070. The device provides 3 external channels and 1 internal channel that is used to measure the forward
power on the amplifier output.

6.3.1. Channel 1 (POWERmeter:CHannel1?)

Measures the power on channel 1 of the built in power meter. A value in dBm is returned.
POWERmeter:.CHannel1?
-12.33 DBM

6.3.2. Channel 2 (POWERmMeter:CHannel2?)

Measures the power on channel 2 of the built in power meter. A value in dBm is returned.
POWERmeter:CHannel2?
5.23 DBM

6.3.3. Channel 3 (POWERmMeter.CHannel3?)

Measures the power on channel 3 of the built in power meter. A value in dBm is returned.
POWERmeter:CHannel3?
0.57 DBM

6.3.4. Forward power (POWERmMeter:FORWard?)

Measures the forward power on the amplifier output of the NSG 4070. A value in dBm is returned.
POWERmeter:FORWard?
25.23 DBM

6.4. The amplifier subsystem

6.41. Amplifier On/Off (AMPIifier)
Turns the internal amplifier on or off when the device is used in generator mode.
AMPIifier on

6.5. The monitor subsystem

The MONitor subsystem contains remote control commands that let the user read in the various monitoring
inputs. Additionally the user can set the digital outputs on the user port (user output 0-3) to the desired TTL
level.

6.5.1. Analog input (MONitor:ANAIlog?)
Reads in the voltage on the analog input on the rear panel of the NSG 4070. A value in Volts is returned.
MONitor:ANAIlog?

3.33V
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6.5.2. Digital input (MONitor:DIGital?)

Reads all digital inputs on the rear panel of the NSG 4070 and returns a byte with a bit for each input set.
Please see Table 7 for the structure of the returned byte. See Chapter 3.2.2 Back panel for the pin assignment

of the user port.
MONitor:DIGital?

12
Bit Input
0 user Input 0
1 user Input 1
2 user Input 2
3 user Input 3
4 Digital 1
5 Digital 2
6 Optical Input

Table 7: Digital monitoring inputs

6.5.3. Digital outputs

The NSG 4070 has 4 digital outputs which can be used for control purposes when the device is embedded in
a test bench. These outputs are user output 0-3 on the user port. They can be set to TTL level.

The following arguments are accepted: high/low, on/off, 1/0, true/false, yes/no and auto.

The function Auto is explained in chapter 7. See Chapter 3.2.2 Back panel for the pin assignment of the user

port.

m  User output O (MONitor:UserOUTO)

Sets the user output 0 to the desired level.

MONitor:UserOUTO high

®  User output 1 (MONitor:UserOUT1)

Sets the user output 1 to the desired level.

MONitor:UserOUT1 high

B User output 2 (MONitor:UserOuUT2)

Sets the user output 2 to the desired level.

MONitor:UserOUT2 high

B User output 3 (MONitor:UserOUT3)

Sets the user output 3 to the desired level.

MONitor:UserOUT3 high

85-253100 EO2
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6.6.

The MISCellaneous subsystem

The MISCellaneous subsystem contains remote control commands that are useful but may not fit into other
subsystems. Most of the commands in this node yield information about files stored on the device.

6.6.1. File information
Some commands that deliver useful information about files stored on the NSG 4070:

List system calibration files (MISCellaneous:FILES:CALibration?)

This command returns all calibration files available on the device. The individual file names are separated
with a semicolon “;".

MiSCellaneous:FILES:CALibration?

cdn.cal;emclamp.cal;foo.cal;bar.cal

List probe calibration files (MISCellaneous:FILES:MONitoring?)

This command returns all monitoring probe calibration files available on the device. The individual file
names are separated with a semicolon “;".

MiSCellaneous:FILES:MONitoring?

probe1.mon;foo.mon;bar.mon

List result files (MISCellaneous:FILES:RESult?)

This command returns all result files available on the device. The individual file names are separated with
a semicolon “;".

MiSCellaneous:FILES:RESult?

foo.res;bar.res

List config files (MISCellaneous:FILES:CONFig?)

This command returns all configuration files available on the device. The individual file names are sepa-
rated with a semicolon “;". Alternatively MISCellaneous:FILES:CFG? can be used.
MiSCellaneous:FILES:CFG?

foo.cfg;bar.cfg

Get file comment (MISCellaneous:FILES:COMMent?)

This command returns the file comment for a particular file.
MiSCellaneous:FILES:COMMent? foo.cfg

This cfg is for IEC 61000-4-6 Level 1

Get amplifier fregency response (MISCellaneous:AMPIifier?)

This command returns the frequency response of the internal amplifier in the following format:
frequency[Hz],gain[dB];frequency[Hz],gain[dB]...

The string ends with a newline character. Note: There is no newline character between the separate
nodes.

MiSCellaneous:AMPIifier?

9000,-19.34;...;1000000,54.12;...;230000000,53.34;new line

Get directional coupler coupling factor (MISCellaneous:DIRectionalCOUPler?)

This command returns the coupling factor over frequency of the internal directional

coupler in the following format: frequency[Hz],loss[dB];frequency[Hz],loss[dB]...

The string ends with a newline character. Note: There is no newline character between the separate
nodes.

MiSCellaneous:DIRCOUP?

9000,40.34;...,1000000,37.12;new line
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7. ADVANCED USE OF EUT MONITORING PORTS 101

7. Digital outputs

The NSG 4070 has 4 digital outputs which can be used for control purposes when the device is embedded
in a EUT monitoring setup. These outputs are supplied on user port pin 6 to 9. In local operation mode the
unit works in “auto” mode. A default behavior is applied to these outputs during an immunity test. In remote
operation mode the unit can be set to either “high”, “low” or “auto” mode.

711. "“Auto” mode
This mode provides a “high” level on User port output 0 during the dwell time and falls to “low” level only
during the setting time for the next frequency. The timing is shown in the next figure:

@ Frequency setting time, typical 50 ms
@ Dwell time, depends on parameter “Dwell time”, typical 1s
@ Scan EUT monitoring ports, typical 1 ms

NSG 4070
@ @ ©0) @ ©0) ® ©]
Time
User port 0
output
A
High —
Low >
Time

Figure 9: Timing of User port 0 output in “auto” mode
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8. APPLICATIONS

8.1. Introduction

The modular setup of the device and its frequency range up to 1 GHz allow a wide variety of applications. The
main application is the conducted immunity; however, the signal generator and the power meter up to 1 GHz
can also be used for any other application with internal or external amplifiers

8.2. IEC/EN 61000-4-6 testing

8.2.1. Test level setting and test setup calibration

The test generator is connected via a 6 dB attenuator to the RF port of the coupling device. The EUT port of
the coupling device is connected in common mode through the 150 Q to 50 Q) adapter to a power meter with
50 Q input impedance. The AE port is terminated with 150 Q. The setup for level setting (also called calibration)
is shown as an example in the figure below:

6 dB attenuator

Compact generator NSG 4070
with built-in power amplifier

5 5

[B]nal=]
[Bla[als]
oood| & e e
OoOoo=

CDN

Eg
Ela=

mooooo

W AE-side EUT-side

1500

150 Q termination 150/50 Q adapter Power meter ch. 1
Ground plane

Figure 10: Setup for level setting at the EUT port of coupling/decoupling devices

8.2.2. Test level of IEC/EN 61000-4-6 third edition

U, the open-circuit test levels (e.m.f.) of the unmodulated disturbing signal, expressed inrm.s. are 1V, 3V or
10 V. The test levels are set at the EUT port of the coupling devices.

For equipment testing, this signal is 80 % amplitude modulated with a 1 kHz sine wave to simulate actual
threats.

Up.r = Ug/6 £ 25 %, in linear quantities, or
U, =U, - 15.6 dB = 2 dB in logarithmic quantities.

NOTE 1: U, is the unmodulated disturbing signal and U, is the measured voltage. To minimize testing errors,
the output level of the test generator is set by setting U, loads with 150 Q and not by setting U,,.

NOTE 2: The factor 6 (15.6 dB) arises from the e.m.f. value specified for the test level. The matched load level
is half the e.m.f. level and the further 3:1 voltage division is caused by the 150 Q to 50 Q) adapter terminated
by the 50 O measuring equipment.
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Setup for level setting, equivalent circuit diagram

50Q
Generator/ Power Amplifier
1
100 Q
Coupling Decoupling Network
Ug T
100 Q
Calibration Jig
T
50Q
Power Meter Unr
Figure 11: Equivalent circuit diagram
Upe 50
U, 50+100+100+50
Uo
Measured voltage U, = e
Test level Measured Measured power
in Vewr voltage in Vi, indBm
1 0.1667 -2.55
3 0.5 6.99
10 1.667 17.45
Table 8: Test level and measured voltage
Amplifier module: 20w 30w 75 W
CDN: 15V EMF 18 V EMF 30V EMF
EM-clamp (KEMZ 801): 8V EMF 11V EMF 17 V EMF
Current injection clamp (CIP 9136): 5VEMF 6V EMF 10V EMF (typ.)

Table 9: Power amplifier recommendation
(achievable test levels with 6 dB attenuator, 0.5 dB cable loss, max. insertion loss of the coupling device and
AM with 80% modulation depth)
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Setup for level setting, equivalent circuit diagram

L

500
Generator/ Power Amplifier

I

100 O Umr S0

Coupling Decoupling Network Uo - 50+100+100+50

Uo T
100 Q
Calibration Jig U

_ o
Foa T Un="g"
50 Q
Power Meter Unr

Rules for selecting the injection method (Chapters 7.2 to 7.5 refer to the IEC/EN 61000-4-6 stan-
dard.)

Are CDNs
suitable?

7.2 Is clamp

. injection

e applicable? -
7

Use CDNs J

Use CDN Are the cable
S types screened? v
Check the following .
requirements Use d||_'ect
1. 150 Q AE impedance injection
11. Cable 30 mm to 50 mm above GRP subclause 7.5
Use CDN Are the cable lIl. AE sufficiently immune )
M types power supply lines?
can¥
Yes requirements _No
~ be met? 7
Use CDN Are the lines \/
T types balanced?
IS
Use CDN Are the lines Use clamp or Use clamp or
A types multi-wire current current
non-balanced? injection injection
. ~— subclause 7.3 subclause 7.4
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8.2.3.

6 dB attenuator
\

H Forward power
14 dBm @ 150 kHz

Test level setting procedure (example: CDN calibration with 1 V test level)

[l Target value:

1V (e.m.f.)/6 =0.1667 V = -2.55 dBm

Target tolerance: e.g. + 0.1 dB

Test generator e.g. Teseq NSG 4070
with built-in RF synthesizer,
brodband power amplifier and
power meter

AE-side

CDN

EUT-side

ooEoE
[mjajals]
oooo
oooeE

[E N

mooooo

[ER=]C)
o

Ground 150 Q 150/50 Q Power meter with input impedance 50 Q
plane termination adapter
Measured power -2.55 dBm Il Example of calibration file:
Test level: 1V (e.m.f)
Step: 1%
Frequency Forward power
150 kHz 14.0 dBm
151.5 kHz 14.15 dBm
153.015 kHz 14.13 dBm
Forward power
14 dBm @ 150 kHz
Compact generator NSG 4070
with built-in power amplifier
Msi"'m = a EIEII;
[o|moE@
o oooo
6 dB attenuator |g|E2eee
lo| &
=) E
\
Auxiliary ) Equipment
equipment under test
N o
AE-side EUT-side
\ — |
Insulating Ground plane Insulating

Figure 12: Example for test level setting, relation between test level and measured level (The

influence of the modulation is neglected in this sample.)
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106 8.2.4.

Test setup calibration with a CDN

The calibration setup always refers to the type of CDN. The CDN user manuals and the NSG 4070 Control
Program show the required setup. (Immunity Menu/Global setup/Show test setup pictures). Examples for the
test setup calibration of CDN M016 and CDN S900 are shown below:

Used as M2 CDN

6dB Compact generator NSG 4070
Attenuator with built-in power amplifier
TRA U150 CDN MO016 CAL U100A
150 Q load 150/50 Q adapter
AE-side EUT-side ["
\ N\ \
4

SAR M300 adapter
Ground plane

Used as M3 CDN

SAR MO16A adapter
2 pin connector

6 dB Compact generator NSG 4070
Attenuator with built-in power amplifier
]
TRA U150 CDN MO016 CAL U100A 8 =
150 Q load 150/50 Q adapter « O
AE-side EUT-side [ @ @ e
| N\ / |

SAR M300 adapter
Ground plane

SAR MO16A adapter
3 pin connector

Power meter ch. 1

Figure 13: Test setup calibration with CDN MO016 (switchable M2/M3)

TRA U150 AE:side EUT-side CAL U100A
. i CDNMO16 L | i
IN M3 N p=l=i s
1 PE PE]
TRA U150 AEside EUT-side CAL U100A
) EJE[ L CDNMO16 L ! ]
IN M2 ) g
0 PE PE(

Figure 14: Setup details with CDN M016
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6dB

Compact generator NSG 4070
Attenuator

with built-in power amplifier

ooEoE
OOEE
[mialaya)
oooe

No load or CDN S900

CAL S900
adapter required

150/50 Q adapter

AE-side EUT-side

[y

|
Ground plane — Power meter ch. 1

Figure 15: Test setup calibration with CDN S900

8.2.5. EUT test setup with CDN

After calibration the 150 Q to 50 Q adapter/ 150 Q load has to be removed from the setup. The EUT must be
connected through the CDN. One general example for the test setup with EUT is shown below:

Compact generator NSG 4070
with built-in power amplifier

MSGC:IW _D
3
3
6 dB attenuator =
a
|
Auxiliary Equipment
equipment under test
—  AE -\_ CDN EUT
‘ ‘ AE-side EUT-side /- ‘
\ |
Insulating Ground plane Insulating

Figure 16: Test setup with EUT
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108 8.2.6. Test setup calibration with EM-clamp
The test generator is connected via a 6 dB attenuator to the RF port of the EM-clamp. The EUT port of the
EM-clamp is connected in common mode through the 150 Q to 50 Q adapter to a power meter with 50 Q
input impedance. The AE port is terminated with 150 Q. The setup for level setting (also called calibration) is
shown in figure below:

Compact generator NSG 4070
with built-in power amplifier

I” Ns6 a070
S .
|
Y =1
o)
|

Cower meter ch. 1

1

6 dB attenuator
(At ||-—J§

Termination —

AE-side [ ] [ ] EUT-side
L.l L KEMZ 801 e,

Ground plane CAL 801 adapter set

Figure 17: Test setup calibration according IEC/EN 61000-4-6 with EM-clamp

8.2.7. EUT test setup with EM clamp
After calibration the 150 Q to 50 Q adapter/ 150 Q load has to be removed from the setup. The EUT must be
connected through the EM clamp. One general example for the test setup with EUT is shown below:

Compact generator NSG 4070
with built-in power amplifier

NSG 4070

O| | OO E
OocE

Oo@Ecm
OO0

o Ea
=]

6 dB attenuator
Auxiliary Equipment
equipment 8|l 8 under test

M M M
— AE ™N\___|AE-side [ ] ] EuTside|| EUT

| | | ] KEMZ 801 = |

Insulating Ground plane Insulating

7,
7

TESERY }
[

Figure 18: Test setup with EUT according IEC/EN 61000-4-6 with EM-clamp
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Compact generator NSG 4070 109
with built-in power amplifier

NSG 4070

OooEoE
oooaE
ooom
COOOe

mooooog

Power meter ch. 1

6 dB attenuator

— M M M
— AE |AE-side n n EUT-side EUT

| | L[ U Ewclamp 2] S |

\ . ) |

Auxiliary
equipment

Equipment
under test

Z
v,

Insulating Ground plane Monitoring probe Insulating

Figure 19: Test setup with EUT according IEC/EN 61000-4-6 with EM-clamp and monitoring
probe

8.2.8. Test setup calibration with current injection clamp
The test generator is connected via 6 dB attenuator to the RF port of the current injection clamp. The clamp
is inserted in a 50 Q jig. The jig is connected with a 150 Q to 50 Q adapter to a power meter with 50 Q input

impedance. The other side of the jigis terminated with 150 Q. The setup for level setting (also called calibration)
is shown in the figure below:

Compact generator NSG 4070
with built-in power amplifier

NSG 4070

OOoEE
ooEE
oooo
 n = e )

mooooog

Elg

e Power meter ch. 1

150 Q
termination

®0|00

7

7
Z
o0|oo

|||| = T [ 150/50 Q adapter

6dB Calibration Current injection Ground plane
attenuator  jig probe

Figure 20: Test setup calibration according IEC/EN 61000-4-6 with current injection clamp

TASEO

Advanced Test Solutions for EMC

85-253100 EO2



110 8.2.9. EUT test setup with current injection clamp
After calibration the jig and the adapters must be removed from the setup. The EUT must be connected through
the current injection probe. A general example for the test setup with EUT is shown below:

Compact generator NSG 4070
with built-in power amplifier

I” NsG 4070

O IIIE’I
Ol EoEoE
O OoEE|
o | e e
o &
( =2
I | |
Attenuator
Auxiliary Equipment
equipment “~ZIIKENIL= under test
— AE . _— EUT

Insulating Current injection probe
Ground plane Insulating

Figure 21: Test setup with EUT according IEC/EN 61000-4-6 with current injection clamp

Compact generator NSG 4070
with built-in power amplifier

Power
meter ch.1
|
Attenuator
Auxiliary Equipment
equipment 22 under test
—  AE ~— EUT ‘
\ |
Insulating Monitoring probe

Ground plane  Current injection probe Insulating

Figure 22: Test setup with EUT according IEC/EN 61000-4-6 with current injection clamp and
monitoring probe
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8.2.10. Calibration of the monitoring probe

Teseq recommends using the MD 4070 monitoring probe due to the operating range of the power meter. The
power supply of the MD 4070 is not shown in the figure. The MD 4070 needs to be calibrated in the active
and passive mode to make full use of its working range. The required mode is determined by the stress level.
See Table 10 for details.

Compact generator NSG 4070
with built-in power amplifier

® 5

oOo@aE
oo@oE
oo@m
Jucn o e

NSG 4070

mooooog

Eg

Power meter ch. 1
J L
Termination
50 Q
]
\ \l |
Calibration jig Monitoring probe Ground plane

Figure 23: Calibration setup of the monitoring probe

The calibration setup for the monitoring probe with an external power amplifier is shown below.

NSG 4070
RF output oooE Power meter
OOoEOE
=f=l=[=1 ch. 1 response power
= ch. 2 forward power
= ch.3n.c.

® ® T3ASEQ

™
50 Q Termination Power amplifier input g Output
1 A
2 e | J L
= : L Directional coupler
\ 1] \
Calibration jig Monitoring probe Ground plane

Figure 24: Calibration setup of the monitoring probe with external power amplifier and direc-
tional coupler
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112 Monitor probe Stress level****
Insertion loss in dB V EMF
+10* 1103
-22** 3t030
-34%** 1210 30

* typical MD 4070 active

** typical MD 4070 passive

*** current probe with transfer impedance 1 Q (0 dB/ Q)

**%% Jower limit 1V EMF and upper limit 30 V EMF are given by the NSG 4070

Table 10: Insertion loss of the probe relative to power meter range and stress level

The calibration of the MD 4070 in active mode requires using a 10 dB or 20 dB attenuator on power meter
channel 1. This is related to the type of the external directional coupler. The 40 dB type requires an attenuator.
Chapters 4.3.4 (front panel operation) and 5.9.3.7 (NSG 4070 Control software operation) describe the entry
of the attenuation factor.

8.2.11. Setup with external power amplifier and directional coupler
An external power amplifier can be connected to the NSG 4070 as shown in the general example below. An
external power amplifier and external directional coupler are always required regardless of the type of NSG

4070 used.
NSG 4070
RF output
B O||ood=E
=zlzlal=]
=] OoEaoEam
o OOOeE
ol &
=
AN e Power meter 50 Q

ch. 1 calibration level/

\ monitoring probe
ch. 2 forward power
ch. 3 reverse power

|
Power amplifier input g L Output

TESEQ

To coupling device Directional coupler
Figure 25: Setup with external power amplifier and directional coupler
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8.3. Automotive BCI testing

8.3.11. Standards

The automotive industry has a range of test standards separate from those used in commercial immunity
testing. ISO (the International Organization for Standardization) defines the standard in ISO 11452-4: Road
vehicles: Component test methods for electrical disturbances from narrowband radiated electromagnetic
energy: Part 4: Bulk current injection (BCI). Individual automotive manufacturers use this basic standard as a
guide to produce their own individual test standards. Thus each car manufacturer may have some variants
to the ISO 11452-4 requirements which are not addressed in this chapter.

8.3.2. Differences between IEC/EN 61000-4-6 and BCI

IEC/EN 61000-4-6

BClI

Frequency range

150 kHz ... 80 (230) MHz

(10 kHz) 1 MHz ... 400 (1000) MHz

System 150 Q 50Q

Stress level Voltage EMF Current in mA or dBpA

Modulation AM AM PC (Peak conservation)

Frequency step max. 1 % of the preceding frequency | e.g. as shown in ISO 11452-1 table 2
value

Test method Substitution (with power limitation in | Substitution method
case the 150 Q condition cannot be Substitution method (current mea-
meet) surement probe use is optional)

Closed loop with power limitation

Additional equipment 6 dB attenuator Reverse power measurement

Table 11: Differences between IEC/EN 61000-4-6 and BCI

8.3.3. Stress level
The standard ISO 11452-4 defines the range from 25 to 100 mA. Specific values, also above 100 mA, can be
defined by the users of the standard, if necessary.

8.3.4. Modulation
In the automotive standards the peak of the modulation envelope is at the same level as the peak of the CW
signal and so no allowance needs to be made for modulation. This kind of modulation is called AM PC (peak
conservation) and can be selected in the menu-controlled operation of the NSG 4070 or in the Windows NSG
4070 Control software.

TASEO
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8.3.5. Calibration

All BCI test methods are based upon the use of forward power as the reference parameter. The specific test
level (current) shall be calibrated by recording the forward power required to produce a specific current mea-
sured on a 50 Q calibration jig for each test frequency. This calibration shall be performed with an unmodulated
sinusoidal wave. An example calibration setup is shown in the figure below:

50 Q Termination

NSG 4070

RF output

]

Power amplifier

input \'@

oofoo

N
7,

oofoe

— 1

oooE
oooE =
[ a]a] o) f—
oooe

Power meter
ch. 1 stress level
ch. 2 forward power

e
ch. 3 reverse power

® TasEQ Y| |

EL Output
J

orecrow covnn

TESEQ,

Directional coupler

|

Calibration jig

|
BCI probe

Figure 26: BCI calibration setup

Stress level

mA dBUA dBm W

1 60 -13 0.00005
4 72 -1 0.0008
10 80 7 0.005
25 88 15 0.032
45 93 20 0.1
100 100 27 0.5
200 106 €6 2.0
317 110 37 5.0
400 112 39 8

502 114 41 12.6

Table 12: Stress level conversion

NSG 4070

Ground plane

The calibration jig should be terminated by a 50 Q
load at one end and by a 50 Q RF power meter at the
other end. The power meter must be protected by
an adequate 50 Q attenuator in case the stress level
exceeds 100 mA (106 dBpA) (see the yellow marked
range in Table 12)

The power requirements for the 50 Q load are on
the same level as the stress level (see Table 12). For
example: A stress level of 400 mA requires at least
a 8 W attenuator.



Calibration of the monitoring probe 15
Teseq recommends using the MD 4070 monitoring probe due to the operating range of the power meter. The

following figure shows the setup for the probe calibration. The table below provides the probe insertion loss

relative to power meter range and stress level.

Compact generator NSG 4070
with external power amplifier

RF output (TP =
— Power meter
ch. 1 response power
ch. 2 forward power
ch.3n.c.
.@ ® G
50 Q Termination Power amplifier input Output
=
nil L
I Directional coupler
| — |
|
Calibration jig MD 4070 Ground plane
Figure 27: Probe calibration setup
Monitor probe Stress level range (calculated with power limitation factor 4)
Insertion loss in dB mA dBUA
+10* 0.3t0 16 50to 84
-Q2%* 10 to 500 80to 114
-34%x* 40 to 2500%*** 92 t0 128

* typical MD 4070 active

** typical MD 4070 passive

*** current probe with transfer impedance 1 Q (0 dB/ Q)
**** typical limit at 71000 mA caused by the probe

Table 13: Probe insertion loss relative to power meter range and stress level

The calibration of the MD 4070 in active mode requires using a 10 dB or 20 dB attenuator on power meter
channel 1. This is related to the type of directional coupler. The 40 dB type requires an attenuator. Chapters
4.3.4 (front panel operation) and 5.9.3.7 (NSG 4070 Control software operation) describe the entry of the
attenuation factor.
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116 8.3.6. Test setup

After calibration the jig must be removed from the setup. The EUT must be connected through the BCI probe.
A general example of the test setup for the substitution method without current monitoring probe is shown

in Figure 28. Figure 29 shows the setup for the substitution method with current monitoring probe for the
Closed loop method. See Chapter 8.2.10 for current monitoring probe calibration.

NSG 4070
RF output
e

Power meter

ch. 1n.c.

ch. 2 forward power
ch. 3 reverse power

mooaoo

o

\ T3SEQ
N

F a i?
=

L \
Power amplifier input g g output

Auxiliary T

equipment e | ?;;E;;

i EUT Directional coupler

colos \
\
Insulating BCI probe Equipment
Ground plane under test

Figure 28: BCI test setup without current monitoring probe

NSG 4070
RF output ——
D Bt Power meter
oooo ch. 1 level monitoring
Jem e e o
= ch. 2 forward power
B Ea ch. 3 reverse power
\ -

TISEQ

N N
Power amplifier input g f! output
J L

Directional coupler

Auxiliary
equipment

EUT

@ @
=

Insulating ~ BCI probe  Monitoring probe Equipment
Ground plane under test

Figure 29: BCI test setup with current monitoring probe
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8.3.7.

Power limitation factor

The standard ISO 11452-4 defines a power limit for the Closed loop method. The test procedure used at each
frequency is described as follows. Increase the forward power applied to the current injection probe and
measure the injected current until either:

m the measured current reaches the specified test level, or

m the forward power reaches the power limit.

The value Py, .- is known from the calibration procedure. The power limit is shown as:

Pewiimit 1S the power limit

Pew timit = KPsor cal Piorca- IS the forward power applied to reach the
current test signal level in the jig
k limitation factor (default value is 4)

The limitation factor of 4 requires 4 times higher forward power as calibrated.
The power amplifier must be able to have this reserve. The connected hardware
(directional coupler, power meter, attenuator and BCI probe) should be selected
for the maximum level of the power amplifier.

8.3.8. Power requirements

Stress level Insertion loss | Required Insertion loss | Required Insertion loss | Required
CIP 9136A typ. | forward power | CIP 9136A typ. | forward power | CIP 9136A typ. | forward power
max. value (CW) max. value (CwW) max. value (CW)
10 t0 100 kHz 100 kHz to 1t0 400 MHz

1 MHz

dBUA daB Watts daB Watts dB Watts

64 27 0.1 15 0.01 10 0.002

70 27 0.3 15 0.02 10 0.006

89 27 251 15 1.6 10 0.5

95 27 100.0 15 6.3 10 2.0

100 27 316.2 15 20.0 10 6.3

106 27 limit 15 79.4 10 251

109 27 limit 15 158.5 10 50.1

Table 14: Power requirements for stress levels in dBUA (calculated with 1 dB cable loss)

85-253100 EO2
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Stress | Insertion Required | Required | Insertion Required | Required | Insertion Required | Required
level loss forward | forward loss forward | forward loss forward | forward
CIP 9136A | power power CIP 9136A | power power CIP 9136A | power power
typ. max. (CW) (CW) for | typ. max. (Cw) (CW) for | typ. max. (CW) (Cw) for
value 10 to k=4 value k=4 value 1to k=4
100 kHz 100 kHz to 400 MHz
1 MHz
mA dB Watts Watts daB Watts Watts daB Watts Watts
25 27 19.7 789 15 1.2 5.0 10 0.4 1.6
50 27 78.9 315.5 15 5.0 19.9 10 1.6 6.3
75 27 177.5 709.8 15 11.2 44.8 10 3.5 14.2
100 27 315.5 limit 15 19.9 79.6 10 6.3 25.2
150 27 709.8 limit 15 44.8 1791 10 14.2 56.7
200 27 limit limit 15 79.6 318.5 10 25.2 100.7
250 27 limit limit 15 124.4 497.6 10 39.3 157.4
300 27 limit limit 15 1791 716.6 10 56.7 226.6
400 27 limit limit 15 318.5 limit 10 100.7 402.9
500 27 limit limit 15 497.6 limit 10 157.4 629.5

Table 15: Power requirements for stress levels in mA (calculated with 1 dB cable loss)

NSG 4070




8.4. Radiated testing

8.4.1. General

The NSG 4070's wide frequency range from 9 kHz to 1 GHz allows it to also be used for radiated immunity
tests. Its modular setup using external amplifiers and directional couplers enables a large variety of applica-
tions, including tests according to IEC/EN 61000-4-3, IEC/EN 61000-4-20, IEC/EN 61000-4-21 and others. The
NSG 4070 can be remote controlled with optionally available test house software for convenient and efficient

operation.

8.4.2. Examples of test setups

NSG 4070

RF output = ] S
O la !
= 2 o8
S~ = O f
Ole NG g E -
=N =+ Power meter 50 Q
\ ch.1n.c.
EUT \ == Ch. 2 forward power
ch.3n.c.
_l \ - Q
o Y
Power amplifier input output
J o L
Tazaq

Figure 30: Setup with antenna

NSG 4070

Directional coupler

RF output

Dooood

Power meter 50 O

\ ch.1nc.
- \ - =z Ch. 2 forward power
ch.3n.c.
T %
— = =
— Power amplifier input Output
S—— -
TESER.
H GTEM cell H Directional coupler

Figure 31: Setup with GTEM cell
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Figure 32: Compliance 3 test house software configuration of a reverberation chamber setup
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9. TECHNICAL SPECIFICATIONS

91. Generator

RF

Frequency range:
Resolution:
Reference frequency:

RF Level
Level range:
Resolution:
Settling time:

Amplitude modulation
Modulation depth:

Modulation frequency range:

Frequency resolution:

Pulse modulation
Rise / fall time (10% / 90%):

Modulation frequency range:

Frequency resolution:
Duty cycle:

External modulation
Delay time:

Period:

Pulse width:

9.2. Power meter

Frequency range:
Linear measurement range
channel 1:

channel 2,3:

Max. input/no damage
channel 1-3:

Noise level:

Input return loss:
Connector:

Accuracy

channel 1:

channel 2,3

below 10 MHz:

above 10 MHz:

85-253100 EO2

9 kHz -1 GHz
1Hz
10 MHz Reference output

-60 dBm to +10 dBm
0.1dB
10 ms

0-100%
1 Hz - 50 kHz
1Hz

<1us

1 Hz - 50 kHz
1Hz

10% to 90%

<1ys/180°
min. 20 us
min. 10 us

9 kHz — 1 GHz

-15 dBm to +27 dBm
-25 dBm to +20 dBm

+28 dBm
>6 dB below the measurement range

>20 dB (below 500 MHz), >17 dB (500 MHz to 1 GHz)

BNC socket, 50 Q
typ. <0.4 dB
range -25 to 17 dBm typ. <0.3 dB

range 17 to 20 dBm typ. <1.5 dB
typ. <0.4 dB
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9.3. Power amplifier

Nominal output power:

20w

30W

75W

Frequency range:

150 kHz — 230 MHz

150 kHz — 230 MHz

150 kHz — 230 MHz

Input impedance: 50Q 500 50Q
Output impedance: 50 Q 500 50Q
Input return loss: min. 10 dB min. 10 dB min. 10 dB

Output return loss:

nominal min. 9.5 dB,

nominal min. 9.5 dB,

nominal min. 9.5 dB,

0 dB without damage | 0 dB without damage | 0 dB without damage

Gain: min. 46 dB min. 46 dB min. 50 dB
Gain flatness: max. +/- 3dB max. +/- 3dB max. +/- 3dB
Saturated output power: min. 43 dBm min. 45 dBm min. 48.75 dBm
Max. input power linear <-3.5dBm <-1.5dBm <-3dBm
without damage: max. +10 dBm max. +10 dBm max. +10 dBm
2nd harmonic distortion typ. <-30 dBc typ. <-30 dBc typ. <-35dBc
at nominal output power:
3rd harmonic distortion typ. < -20 dBc typ. < -20 dBc typ. < -18 dBC
at nominal output power:
9.4. Test and measurement routines
9.41. Firmware: Generator mode

Sweep: frequency sweep, level sweep

Modulation: AM, AM PC (peak conservation), pulse modulation and external

Others: free parameter setting from 9 kHz to 1 GHz, high power mode

using power amplifier

9.4.2. Firmware: Immunity mode

Level: constant or slope test levels, max test levels depending on power amplifier,

test routine for IEC 61000-4-6 level 1 to 3 and X up to 30 V EMF, for BCI tests levels in
units mA or dBLA

Test methods IEC 61000-4-6:  CDN, EM clamp, current clamp and direct injection, clamp injection

with test level control using monitoring probe

substitution method with optional use of the monitoring probe,

Closed loop method with power limitation (factor adjustable)

Sweep: frequency sweep, sweep function linear, steps per decade, percental and as
requested in ISO 11452

Test methods BCI:

NSG 4070



Modulation:

EUT monitoring:

Calibration:

EUT threshold search:

Store and recall:

Component check:

Additional features:

AM, AM PC (peak conservation), pulse modulation, external or mixed (e.g. 1 kHz AM
internal modulated with 1 Hz PM external)

individual port configuration, EUT monitoring setup and check function,

EUT monitoring results displayed during test in both results file and test report

test setup and monitoring probe calibration, display, calibration file store and recall
function (limitation of file numbers only by the disk space, typical >340 files)

test interrupt for manual or automatic change of frequency or stress level

function for test configurations, calibration results and test results

(number of files is only limited by the disk space, typical >340 files), supports USB
sticks

quick system component check, e.g. cable, attenuator max. 52 dB/ 54 dB/ 58 dB
attenuation for 20 W/ 30 W/ 75 W amplifier, max. +16 dB gain at 27 dBm output level
free parameter setting from 9 kHz to 1 GHz, external power amplifier support,
directional coupler and attenuator

9.4.3. NSG 4070 control software (Windows)

General:

Remote control:
Data transfer:

the Windows-based NSG 4070 control software includes all firmware functionality
available through the front panel operation, plus the additional features described
below. The control software allows the report generator and all post processing
features to be used without the remote connection to the NSG 4070.

remote control of NSG 4070 via LAN, USB or R$232

transfer between NSG 4070 and PC via LAN connection or with USB stick

9.4.4. NSG 4070 control software: Generator mode

Display:

Single step mode:

power meter display (units dBm, V, dBuV) with reference value setting, min./max.
display and export to a log file (frequency, time, power), EUT monitoring display
synchronized frequency sweep with power measurement, output as graph and log. file
(application: scalar analysis on quadripole networks)

9.4.5. NSG 4070 control software: Immunity mode

Sweep:

EUT threshold search:
EUT monitoring:

Additional features:

One click report generation:

Export function:

85-253100 EO2

test level can be different from calibration value, level sweep with start and stop value
or with editable table, level profile editor and sweep function for BCI tests

different options for manual and automatic control

power meter used as EUT monitoring device, test interrupt via keyboard with test
report command writing capability (EUT reaction etc.), output control for user port
user port output control for each frequency step or each monitoring event

(to control a RF switch for the use of two amplifiers)

test reports generated in .rtf format, multiple templates available, post processing of
measurement data provided (input for test conditions, EUT parameters and
comments), editable template structure, user support of repetitive inputs

result and calibration files can be converted to .txt files, graphs can be zoomed and
converted to .jpg files

TASEO

Advanced Test Solutions for EMC

123



124 9.5. Analog ports

Front panel

Generator output: N socket 50 Q, 9 kHz — 1 GHz
Power amplifier input: N socket 50 Q, max. +10 dBm
Power amplifier output: N socket 50 Q

Power meter channel 1to 3:  as defined in chapter “Power meter”

Back panel

Monitoring input analog: BNC socket, 0-24 V Ri=15 kQ, 6 mV resolution

External modulation input: BNC socket, impedance >10 kQ, level: 1 Vpp to get 100% AM, 1 Hz — 50 kHz

10 MHz reference output: BNC socket, approx. 1 Vpp /50 Q

9.6. Digital ports

Front panel

UsSB USB host connector for USB stick, keyboard, mouse

Back panel

User port: D-Sub 15 pole
4 TTL inputs
4 TTL outputs
+12V /200 mA, -12V /200 mA, +5V /200 mA power supply

Monitoring digital input 1 BNC socket
0-24 V via optical coupler Ri=1.5 kQ, switching threshold approx. 2-3 V

Monitoring digital input 2: BNC socket
0-24V via optical coupler, Ri=1.5 kQ, switching threshold approx. 2-3 V

Monitoring optical input: LWL (Light wave connector), HP versatile link HFBRO501 series 40 kBd,
(avoid scattered light on the back panel)

Trigger input: BNC socket, TTL for external triggering, max. frequency 100 Hz, trigger delay <10 ms

RS232: D-Sub 9 pole, up to 115200 Bd

PS2 keyboard: pPS2

UsSB USB host connector for USB stick, keyboard, mouse

USB device connector: for remote control

Network: RJ45

9.7. Power supply
Power supply unit 110 /230 VAC 50 / recommended recommended
60 Hz, autoranging fuse F1 for 110V fuse F1 for 230V

Power consumption without power amplifier: | approx. 80 W 1 A (slow) 0.5 A (slow)

20 W module: approx. 215 W 4 A (slow) 1.6 A (slow)

30 W module approx. 240 W 4 A (slow) 1.6 A (slow)

75 W module approx. 415 W 6.3 A (slow) 2.5 A (slow)

NSG 4070



9.8. General data

Operating temperature range:
Storage temperature range:
Relative humidity:

EMC:

Shock:
Vibration:
Protection class:

0°C to 40°C
-20°C to 60°C
95% / 30°C (no moisture condensation)

DIN/EN 61326-1:2006
DIN/EN 60068-2-27

DIN/EN 60068-2-6

DIN/EN 61010-1/IEC 61010-1

9.9. Mechanical specifications

Size (WX H X D) :
Weight:

Size of cardboard box:

Weight of cardboard box:

85-253100 EO2

45 cm (19") x 15 cm (BHU) x 42.3 cm (with handle bar and foot)

approx. 15 kg (with internal power amplifier),

approx. 8 kg (without internal power amplifier)

80 cm x 61 cm x 34 cm (also for options ATN 60xx and/or LE 4070 additional space
available)

approx. 8 kg (empty)
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126 10. TROUBLESHOOTING

n Re-check the unit before beginning troubleshooting

m  Are all the connections correct?
m  Are you following the instructions in the manual?
m  Are the amplifier and connected accessories operating properly?

If the NSG 4070 does not seem to be functioning properly, check the table below. If this does not solve the
problem, the NSG 4070 may be damaged. Turn off the power, unplug the power supply cord from the power
outlet, and contact your nearest Teseq sales office.

Symptom Check Chapter
Power does not turn on. B Plug the power supply cord securely into the
power outlet.
B Check if standby LED is on (Orange). 3.21
B Check if the outlet is supplied with power.
B Check the fuse. 322

Power meter is working below the measuring

range.
@i@ Cant find reference value for calibrating! M |ncrease the stress level. 4511
M |nsert an additional attenuator in the path to 8.2.10

the coupling device.
| Ok | B Reduce the frequency range for calibrating a 4.51.4

monitor probe. The insertion loss/amplification
might be to high.

Power amplifier limit is reached.
B Check your setup.
g’:@ can mﬁ;ﬂir'lﬁl"ﬂ.fﬂ?‘llymm B Check the connections.

' B Decrease the stress level. 4511

Power meter ch.1 limit will be exceeded.

M |nsert an additional attenuator in the path to 8.3.5
Use an additional att betwween coupl. B ;
@‘3 e the power meter channel 1 and put this value in
See setup—>hardware menu. the Setup -> hardware menu.
B Decrease the stress level. 4.3.4
| o |

NSG 4070



Symptom Check Chapter 127

Target level cannot be achieved.

B Check the connection to channel 2 if using 8.2.10

8):(3 Calibration Failed! external directional coupler 8.2.11
Too many retries,
8.3.5

| Ok ]

Power amplifier is saturated and not able to have

the reserve needed for the modulation
@@ Power adjustment Failed! B Check the connections if external amplifier/

Calnelinireaselpeerjanyiores directional coupler is used.

B Use the saturation check 4532
| Ok | W Decrease the stress level. 4.511

B Use the same amplifier (internal/external) as 4513

used for the calibration.

% Calibration was done with intemal
amplifier. Check your test setup.

| Ok |
W First recall calibration file or perform calibra- 4.53.4
tion, then start test. 455
% Mo calibration data?
Sweep aborted!
| O |
Tests using of the monitoring probe require recall
of both the system calibration file and monitor
Ho monitoring probe calibration data? probe calibration file.
Sl | Recall system calibration file and monitor probe | 4.5.3.4
calibration file, then start test. 4535
| 0k | 455
B Check the specified limitation of the max. 434
forward power.
The max. forward power you specified in B Check the connections
the setup would be exceeded! B Decrease the stress level. 4511

TISEO
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Symptom Check Chapter
B Check the connection.
M |nsertion loss or amplification of the probe 94.2

Initial PM check Failed!
Please check your measurement setup!?

Ok

calibration setup is out of range.

NSG 4070




1.

EXAMPLES

The following examples show the operation of the NSG 4070. Examples are given for testing IEC/EN 61000-4-6
and Automotive BCI.

11.1.
11.2.
11.3.
11.4.
11.5.
11.6.
11.7.
11.8.
11.9.

11.10.
1111
11.12.

11.13.
11.14.
11.15.
11.16.

Page
Example 1: [EC/EN 61000-4-6 teStING WIth CDN.......oviiiiiiiiieit e 130
Example 2: Monitoring probe calibration for IEC/EN 61000-4-6.........cccovevevivieiieeiieeeeeeiee e 138
Example 3: [EC/EN 61000-4-6 testing with EM-clamp and monitoring probe ..........cccceveveveveeevenen. 142
EXAMPIE 42 BCIEESTING . ..ottt 143
Example 5: Monitoring probe calibration for BCl..........ccociviiiiiiiieeceeeece e 152
Example 6: BCI testing with mOnitoring Probe.........oooiiii 154
Example 7: Initiating the NSG 4070 CONErOl PrOZIaM .......ovviviieeii e 159
Example 8: NSG 4070 Control Program - IEC/EN 61000-4-6 testing with CDN...........cccccoveviverinen. 161
Example 9: NSG 4070 Control Program - Manual test level and frequency change...........c.c......... 165
Example 10: NSG 4070 Control Program - Threshold Search ..o 165
Example 11: NSG 4070 Control Program - Monitoring probe calibration for IEC/EN 61000-4-6....... 166
Example 12: NSG 4070 Control Program - IEC/EN 61000-4-6 testing with EM-clamp and monitoring
[01£0] o< OO 168
Example 13: NSG 4070 Control Program - BCItESNG ......ccoviiiiiieeicieece e 170
Example 14: NSG 4070 Control Program - Monitoring probe calibration for BCI...........ccocccceeeieennee. 175
Example 15: NSG 4070 Control Program - BCI testing with monitoring probe.........cccocooceciena 176
Example 16: NSG 4070 Control Program - BCI testing with level CUrVe. ... 177

TASEO

85'253100 E02 Advanced Test Solutions for EMC

129



130 11.1. Example 1: IEC/EN 61000-4-6 testing with CDN
The following example shows the menu-controlled operation of the NSG 4070 for performing tests according
to IEC/EN 61000-4-6 with CDNs. This example requires a NSG 4070 with a built-in power amplifier, like the NSG
4070-20, NSG 4070-30 or NSG 4070-75. The CDN must be supplied with calibration adapters for level setting.
A 6 dB attenuator and some RF cables are also required.

1. Connect the NSG 4070 with a suitable mains
socket.

2. Switch the unit on.

3. Connect "AMP out” to the 6 dB attenuator and
the CDN.

4. Setupthe CDN calibration adapters as shownin
the CDN operating instructions.

5. Connect the 150/50 Q adapter to the power
meter channel 1.

6. Press “IMMUNITY MODE".

6 dB attenuator

Compact generator NSG 4070
with built-in power amplifier

TISEQ

lo| | ooom B
o pooE =
OEOE | & & e
CON E ooom| 225 &
982, O .0
AE-side EUT-side o Eom = U

150|Q termination 150/50 () adapter Power meter ch. 1

Ground plane
@ @ ®
B |RF OFF| Main Menu -4 ]
Setup
NSG 4070-75 Power

Amnplifier: 75 W 150 kHz - 230 MHz

TISEQ |=

NSG 4070



AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: |50 %

| Main Immunity Menu ¥
—Test Level —————————— —Coupling | —&mp

|1 00 to |1 0oV CDN int

’V Monitor,
Setup

—Sweep: percentage increase

Start: | kHz Perec: k3

J150.000 I Calib.

Stop: [230.000000 MMz Dwell: s ms

—Modulation: A Results

| Cond, Immunity Test Setup ¥
Test Level ———————————— —Coupling | —amp - Level
|1 00 to |1 0oV CDN int
’V Coupling
Device
—Sweep: percentage increase
Start: [150.000 kHz Perc: |1 % )
Amplifier
Stop: [230.000000 | MHz Dwel: 50 ms
—Modulation: A Swee|
AM Freg: IIDDD.D Hz &M Depth: |50 *
Fulse Freq: |2.D Hz Duty Cycle: |S0 * Mod

—Modulation: A
AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: |50 %

] Select a Test Level 2
—Test Level —————————— —Coupling | —&mp
|m to |1.00 W ’V CON ’Vint
Stop
—Sweep: percentage increase
Start: |150.000 kHz Ferc: |1 *
I I Unit
Stop: [230.000000 | MHz Dwel: 50 ms

——
] Select Coupling Device 2
CDN
—Test Level —————————— —Coupling | —&mp
|3.00 ta |3.00| W ’V COM ’V irt -
Clamy
—Sweep: percentage increase
Start: | kHz Perec: k3
J150.000 I P
Stop: [230.000000  MHz Dwel: [0 ms
—Modulation: A Direct
AM Freg: IIDDD.D Hz &M Depth: |50 *
Fulse Freq: |2.D Hz Duty Cycle: |S0 * BCI

85-253100 EO2

10.
1.
12.
13.
14.
15.
16.

17.

18.

Press “TEST SETUP”
Press “TEST LEVEL"
Press “START”

Press “3"

Press “V" or “ENTER”
Press “STOP”

Press “3"

Press “V" or “ENTER”
Press “BACK”

Press “COUPLING DEVICE"
Press “CDN”

Press “BACK”

aoaa
oooa
B8 8
O8eac
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| Cond. Immunity Test Setup ¥ Test ]
Test Level ———————————— —Coupling | —amp - Level
|1 00 to |1 o0 v CDN int
’V Coupling
Device
— Sweep: percentage increase
Start: 150000  kHz Perc: |1 % )
Amplifier
Stop: [230.000000  MHz Dwell: s ms
—Modulation: A Swee|
AM Freg: IIDDD.D Hz &M Depth: |50 *
Fulse Freq: |2.D Hz Duty Cycle: 500 % od

@® ® ©

®

®

— P
] Select amplifier ¥ _‘-_
intermal i
Test Level —————————— —Coupling | —amp - fnten
For tofaog v ’V CON ’V o _-
— Sweep: percentage increase
Start: [is0o00 KMz Perc: i % _-
Stop: [230.000000  MHz Dwel: 50 ms
—Modulation: A —.
AM Freg: IIDDD.D Hz &M Depth: |50 *
Fulse Freq: |2.D Hz Duty Cycle: 500 % _-
. o ——
] Cond. Immunity Sweep Setup ¥ Start I_._
Test Level —————————— —Coupling | —amp— || Freq.
300 [tofsoo v || CEDM it =
e = |-
Freq,
—Sweep: percentage increase ——————————
Start: Im kHz Perc: Il % Swee, =
Mode
Stop: [230.000000  MHz Dwel: 50 ms
L Dwell
Modulation: Akd Time —-
AM Freg: IIDDD.D Hz &M Depth: |50 *
Fulse Freq: |2.D Hz Duty Cycle: 500 % _-

® ®

NSG 4070

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32.
33.

Press "AMPLIFIER"
Press “INTERNAL”
Press “BACK”
Press “SWEEP”
Press “START FREQ.”
Press “1”

Press “5”

Press “0"

Press “kHz"

Press “STOP FREQ.”
Press “2"

Press “3"

Press “0"

Press “MHZ"

Press “BACK”




| Cond. Immunity Sweep Setup ¥ Start ]
Test Level ———————————— —Coupling | —amp - Frey.
|3.00 ta |3.00 W CDN int
Stop
Freq,
—Sweep: percentage increase ————————
Start: Im kHz Perc: Il % Swee,
Mode
Stop: [230.000000 MMz Dwell: s ms
L Dwell
Modulation: Akd Tiine
AM Freg: IIDDD.D Hz &M Depth: |50 *
Fulse Freq: |2.D Hz Duty Cycle: |50 %

| Select Sweep Mode ¥ ]
- Linear
—Test Level —————————— —Coupling | —&mp
|3.00 ta |3.00 W CDN int
’V Ho. per
Decade
—Sweep: percentage increase ————————
Start: IISD.DDD kHz Perc: Iﬂ % Percent.
Stop: [230.000000 | MHz Dwel: 50 ms
— 150
—Modulation: A 11452

AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: |50 %

AM Freg: IIDDD.D Hz &M Depth: |50 *

| Cond. Immunity Sweep Setup ¥
Test Level ———————————— —Coupling | —amp - Frey.
|3.00 ta |3.00 W CDN int
Stop
Freq,
—Sweep: percentage increase
Start: [150.000 kHz Perc: |1 % || suee
Mode
Stop: I230.DDDDDD MHz Drwell: Im ms
L Dwell
Modulation: Akd Tiine

Fulse Freq: |2.D Hz Duty Cycle: |50 %

85-253100 EO2

34. Press "SWEEP MODE”
35. Press “PERCENT. INCREASE”
36. Press “1”

37. Press "ENTER”

38. Press “BACK”

39. Press "DWELL TIME”
40. Press “1”

41. Press "0”

42. Press "0"

43. Press "0"

44. Press "ENTER”

45. Press "BACK”

a0ooa
oOoo8
CSC6
O8ac

®©®

MHz
dBpV
oaaoo8
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@
e SR

. ] —
| Cond. Immunity Test Setup ¥ Test ] 4 |
Test Level ———————————— —Coupling | —amp - Level

|3.00 ta |3.00 W CDN int R
’V Coupling i
Device
— Sweep: percentage increase
Start: [150.000 kHz Ferc: i % i =
Amplifier i
Stop: [230.000000  MHz Dwell: 1000 ms
—Modulation: A Swee| —.
AM Freg: IIDDD.D Hz &M Depth: |50 *
FPulse Fre: |2_D Hz Duty Cycle: |50 % Mod _-_
L
] Cond. Immunity Mod. Setup 2l poa: ]_'__@
—Test Level ————————— —Coupling | —&mp AM
|3.00 ta |3.00 W ’V CDN ’V int Mo —
od.
Freq, _-_
— Sweep: percentage increase
Start: [isooo0 KMz Perc: i % Mod, =7 3
Depth ;
Stop: I230.DDDDDD MHz Drwell: Im ms
—Modulation: A ';t"':;e —-
AM Freg: IIDDD.D Hz &M Depth: |50 *
. . Duty
Fulse Freq: |2.D Hz Duty Cycle: 500 % Cydle =
- . ] —
| Main Immunity Menu 2l rest I-.I
—Test Level —————————— —Coupling | —amp— ||| Setw
|1 00 to |1 0oV CDN int —
’V Monitor, ._
Setup
—Sweep: percentage increase
Start: [150.000 kHz Pere: |1 % =
| [ |0
Stop: [230.000000 | MHz Dwel: 50 ms
—Modulation: A Results —-
AM Freg: IIDDD.D Hz &M Depth: |50 *
Fulse Freq: |2.D Hz Duty Cycle: |50 % _.
| Monitoring Setup ¥ High/
— Digite input: Low
HifLo Ask stop Register
High ® ® ® Ask
Userinput1:  High ® ® ® User
Userinput2:  High ® ® ®
Userinput3:  High ® ® ® Stop
Digitel 1: High ® ® ® [est
Digifel 2: High ® ® ®
Optical Input: Low ® ® ® Register
— &nalog input-
Trigger ¢ Is.oq oy |roo ¥ OB OB OB Show
Inputs

NSG 4070

46.

47.

48.
49.
50.
51.
52.
53.
54.
55.
56.

Press “MOD."

Press several times to have finally
“MOD: AM” selected.
Press “MOD. FREQ”
Press “1”

Press “kHz"

Press “MOD. DEPTH"
Press “8"

Press “0”

Press “ENTER”

Press “BACK”

Press “BACK”

QEao8
oOoOoB6
S8
O8aec

ST

57.

58.

59.

Press “MONITOR. SETUP”

Switch off all EUT monitoring ports for
this example. Turn the knob to change
the port and press the required softkey
to select “X".

Press “BACK"



|RF OFF| Main Inmu Menu 60 PI’eSS ”CAUB'" 135
P 61. Press “SYSTEM CAL."
oo tofoo v || coM || it 62. Press “START CAL" and wait.
63. Turn the knob to check the calibration
results. (optional)

—Sweep: percentage increase

Start: 150000  kHz FPerc: i %

Stop: [230.000000  MHz Dwel: fioon ms

—Modulation: A Results
AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: |50 %

| Immunity Test calibration 2

—Test Level —————————— —Coupling | —&mp

IS.DD to IS_DU W COM int

—Sweep: percentage increase

Start: 150000  kHz FPerc: i %

Stop: [230.000000 MMz Dwell: 1000 ms

—Modulation: A
AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: |50 %

| Immunity test calibration ¥

[Frecuency:] [Forw. Power]  [Rew. Power:]
--- liHz ---dEm ---dEm
--- liHz ---dEm ---dEm
--- liHz ---dEm
--- liHz ---dEm
--- MHz

JVIrpr g
a 200 400 00 00 1000

| Immunity test calibration

[Frecuency:] [Forw. Power]  [Rew. Power:]
150,000 kHz 2265 dEm na
157.500 kHz 22.65 dBm
165575 kHz 2274 dEm
175645 kHz 22.76 dBm
152,325 kHz 2267 dBm

| |
1.000000 100.000000

TASEO
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l. What do you want to store? ¥ ]
Config
[Frecuency:] [Forw. Power:]  [Rew. Power:]
10.953123 hiHz 2347 dBm na
11.532279 hHz 23.16 dBm na Calib.
12105592 hiHz 2517 dEm na Data
12714336 hiHz 2347 dBm na
13350052 hiHz 2330 dBm na
Probe
25 Cal,
o4
23
22 Results

| ! |
1.000000 100.000000

6

s &
&
] Save File . ]'_
file
|ﬂ|ename ||3ize ||date |
KEMZ_aufbau_0S.cal 9006 2801081002 | Change _._
KEMZ_anfbau_06.cal 9056 29/01/09 10:06 comment
13 10 .cal 1916 21101109 12:40
M3 304 cal 1914 210109 12:44 Change i
20 9 10:54 flename
1916 21 9 14:28
_clamp_20%_... 8042 09112008 15:26 usB _-
Stick
comment: Im
Remove
fileramme: IMS eal Free: 16416 KB file _.

® ® Q@

Auxiliary
equipment

6 dB attenuator
\ ‘

sT0 69

64.

65.
66.

67.

68.

69.

70.

71.
72.

Press “STO" to store the calibration file
or jump to step 73.

Press “CALIB. DATA"

Turn the knob to select a similar file
comment or name. (optional)

Press “CHANGE COMMENT”

Type the comment on the connected
keyboard.

Press “CHANGE FILENAME”

Type the name of the file on the con-
nected keyboard.

Press “SAVE FILE”

Remove the calibration adapters and
connect the EUT.

| Tuning

Compact generator NSG 4070
with built-in power amplifier

AE-side

Insulating

NSG 4070

NS“"’" O ooo=E
oooE
ooom
Ooooe
&l

= =28
\ |
Equipment
under test
CDN EUT
EUT-side ]
|
Ground plane Insulating

2
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= Main Immunity Menu 2 Test ]_il E_@ 137
622214 kHz (299 V ! Setup o
ST . 73. Press “RUN” to start the test.
- 74. Press "HOLD" to interrupt the sweep.
'-' (Caution! RF level is still present.)
75. Press “FRE” or "LEV” to select the test
'. frequency or level.
76. Turn the knob to manually change the
vaao0d tanconood '- selected parameter.
m 77. Press “"HOLD" to continue the test.
[ Main Immunity Menu ¥ Test ]_il Hold -'%
opt. Dig2 Dig1 || User3| | User2| | User1| | Userd M&‘:‘ -.
e T P
% _-'
20
15
nog [
| o you want to store? ¥
What do y t to st 3 conig ] STO @

230.000000 NMHz |2.994 V

Calib.
Data

78. Press "STO" to store the result file.

"z comment or name. (optional)
81. Press “CHANGE COMMENT”
82. Type the comment on the connected
keyboard.
83. Press “CHANGE FILENAME"
84. Type the name of the file on the con-
nected keyboard.

Results

| i |
1.000000 100.000000

-
s
gl 5| ;Z ?t;(:r);st‘r‘wReESI(L;]LcI;”to select a similar file
8
-
e

85. Press “SAVE FILE”

|ﬂ|ename ||3ize ||date |
CIF_10%_trigger res 6113 12011105 14:38 Change
CIP_10W_trigger_2.... 15023 1211108 14:38 conment

CIP_10W trigger_3... 14885 12/11/08 14:35

- ] -
] Save File 2l save ]_._
file .

CIP_3W _trigger res 4703 1211106 14:35 Change =
13 300 {1 Jres E127 2000109 12:26 filename |
2 29/01/09 11:41
UsB
Stick

comment: |CDN_M3_150k_230M_3%_1pra

Remove
filename: Im Free: 16228 KE file ot

TASEO
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11.2. Example 2: Monitoring probe calibration for IEC/EN 61000-4-6

The following example shows the menu-controlled operation of the NSG 4070 for performing the monitoring
probe calibration. This example requires a NSG 4070 with a built-in power amplifier, like the NSG 4070-20, NSG
4070-30 or NSG 4070-75. The probe must be inserted in a 50 Q calibration jig. A termination and some RF
cables are also required.

1. Connect the NSG 4070 with a suitable mains
socket.

2. Switch the unit on.

3. Connect "AMP out” to the calibration jig.

4. Terminate one side of the calibration jig with
50 Q.

5. Connect the monitoring probe output to the

— power meter channel 1.

6. Press “IMMUNITY MODE".

Compact generator NSG 4070
with built-in power amplifier

pooo00n
FhE

jaf)

m
@
i

L Power meter ch. 1

y
Termination
50 O
.
1
]
\ |
Calibration jig onitoring|probe Ground plane
@ ®
B [RF Off) Main M 2 f—
| | ain Menu setw ]'.l
NSG 4070-75 Eoxar -

Amnplifier: 75 W 150 kHz - 230 MHz

-
TIseqQ |=Eo

NSG 4070



i i ¥ y
| Main Immunity Menu 2l rest ]'__@
Test Level ——————— ~Coupling | —amp - || Setw
for toffon  w || cow it —
’V Monitor, '
Setup
—Sweep: percentage increase
Start: [150.000 kHz Ferc: |1 3 =
| e [0
Stop: [230.000000 | MHz Dwel: 50 ms
—Modulation: A Results —-
AM Freg: IIDDD.D Hz &M Depth: |50 *
Fulse Freq: |2.D Hz Duty Cycle: |50 % _-
. o ——
| Cond. Immunity Test Setup 2l rest ]_‘-
~Test Level ——————— ~Coupling | —amp— || Level
for toffon  w || cow it ———
’V Coupling .
Device
—Sweep: percentage increase
Start: [150.000 kHz Perc: |1 % =
I | Amplifier —-—
Stop: [230.000000 | MHz Dwel: 50 ms
—Modulation: A Swee| —-—
AM Freg: IIDDD.D Hz &M Depth: |50 *
Fulse Freq: |2.D Hz Duty Cycle: |50 % Mod _-
| Select amplifier % I
- intemal | C
Test Level —————————— —Coupling | —&mp
For tofamo v ’7 CON ’7 o '
—Sweep: percentage increase
Start: 150000  kHz FPerc: i % _-
Stop: [230.000000 | MHz Dwel: 50 ms
—Modulation: A —-
AM Freg: IIDDD.D Hz &M Depth: |50 *
Fulse Freq: |2.D Hz Duty Cycle: |50 % _-
i ) (G
| Cond. Immunity Sweep Setup 2l start -Iq-_%@
Test Level —————————— —Coupling | —amp— || Freq.
300 (tofsoo | w || EDM it —
- = |
Freq,
—Sweep: percentage increase ————————
Start: Im kHz Perc: Il % Swee, =
Mode
Stop: [230.000000 | MHz Dwel: 50 ms
L Dwell
Modulation: Akd Time —-

AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: |50 %

85-253100 EO2

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Press “TEST SETUP”

Press "AMPLIFIER”
Press “INTERNAL”
Press “BACK”
Press “SWEEP”

Press “START FREQ.”

Press “1”
Press “5”
Press “0"
Press “kHz"

Press “STOP FREQ.”

Press “2"
Press “3"
Press “0”
Press “MHZ"
Press “BACK”

A

TASEO
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| Cond. Immunity Sweep Setup L2 Start ]
Test Level ———————————— —Coupling | —amp - Frey.
|3.00 ta |3.00 W CDN int
Stop
Freq,
—Sweep: percentage increase ————————
Start: Im kHz Perc: Il % Swee,
Mode
Stop: [230.000000 MMz Dwell: s ms
L Dwell
Modulation: Akd Tiine
AM Freg: IIDDD.D Hz &M Depth: |50 *
Fulse Freq: |2.D Hz Duty Cycle: |50 %

| Select Sweep Mode ¥ ]
- Linear
—Test Level —————————— —Coupling | —&mp
|3.00 ta |3.00 W CDN int
’V Ho. per
Decade
—Sweep: percentage increase ————————
Start: IISD.DDD kHz Perc: Iﬂ %

Percent.

Stop: [230.000000 | MHz Dwel: 50 ms

—Modulation: A
AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: |50 %

150
11452

2728

I |RF OFf| Main Immunity Menu L2 Test ]
—Test Level —————————— —Coupling | —amp— ||| Setw
|3.00 ta |3.00 W CDN int
’V Monitor,
Setup
—Sweep: percentage increase
Start: | kHz Perec: *
J150.000 I Calib.
Stop: [230.000000  MHz Dwell: 1000 ms
—Modulation: A Results
AM Freg: IIDDD.D Hz &M Depth: |50 *
Fulse Freq: |2.D Hz Duty Cycle: |50 %

| Immunity Test calibration
—Test Level —————————— —Coupling | —&mp
|3.00 ta |3.00 W ’V CDN ’V int
—Sweep: percentage increase
Start: 150000  kHz FPerc: i %

Stop: [230.000000  MHz Dwell: [tooo  ms

—Modulation: A
AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: |50 %

NSG 4070

23.
24.
25.
26.
27.
28.
29.
30.

Press “SWEEP MODE”
Press “PERCENT. INCREASE”
Press “1”

Press “ENTER”

Press “BACK”

Press “BACK”

Press "CALIB."

Press “PROBE CAL.”

] [T
BV

O8ac

® ®




| Monitoring probe calibration

[Frecuency:] [Attenuation:]
- -~ hHz ---dB
- -~ hHz
- -~ hHz
- -~ hHz
- -~ hHz

| Monitoring probe calibration

[Frecuency:] [Attenuation:]
520.100000 MHz -19.59 dB
540.100000 MHz -19.45 dB
360.100000 MHz -20.26 dB
550.100000 MHz -19.91d6
+00.000000 HHz -21.01 dB

| What do you want to store?

-||| MDd070

Passive

Cal.

Info

[Frecuency:] [Attenuation:]
520.100000 MHz -19.59 dB
540.100000 MHz -19.45 dB
360.100000 MHz -20.26 dB
550.100000 MHz -19.91d6
+00.000000 HHz -21.01 dB

Config

RN TR
10.000000 100000000

Save File

Results

... 1050 090204 1431

comment: |ﬂD_4D?DJaassive 1 to 400M, 150 step

filename: Free: 168552 KB

85-253100 EO02

Change
comment

Change
flename

Remove
file

31.

32.
33.

Select “MD4070 PASSIVE” if using
MD 4070 passive with remote connec-
tion. Select “MD4070 ACTIVE” if using
MD 4070 active with remote connec-
tion.

Press “START CAL" and wait.

Turn the knob to check the calibration
results. (optional)

34.

35.
36.

37.

38.

39.

40.

41.
42.
43.

Press “STO” to store the calibration
file.

Press “PROBE CAL.”

Turn the knob to select a similar file
comment or name. (optional)

Press “CHANGE COMMENT"

Type the comment on the connected
keyboard.

Press “CHANGE FILENAME"

Type the name of the file on the con-
nected keyboard.

Press “SAVE FILE”

Press “BACK”

Press “BACK" (to reach the main
menu)

| Tuning

TASEO
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142 11.3. Example 3: IEC/EN 61000-4-6 testing with EM-clamp and monitoring probe
The following example is based on examples 1 and 2 from Chapter 11.1 and 11.2 - only the differences are
shown. This example requires a NSG 4070 with a built-in power amplifier, like the NSG 4070-20, NSG 4070-30
or NSG 4070-75. The EM-clamp and monitoring probe must be supplied with calibration adapters. Further are
required. A 6 dB attenuator and some RF cables are also required.

Compact generator NSG 4070
with built-in power amplifier

nooooo

6dB attenuator Power meter ch. 1

ﬁﬂIIHIIIIJ

EUT-side
KEMZ 801 ey

Termination

Ground plane CAL 801 adapter set

Connect the EM-Clamp as shown in the figure above.

Follow example 1 steps #1 to #72 with the exception of step #17. Select “EM-CLAMP” and “WITH PROBE”
Follow example 2 steps #29 to #43.

Connect the EM-Clamp and monitoring probe as shown in the figure below.

Start the test as shown in example 1 steps #73 to #84. (Please note any test with a coupling device and
monitoring probe needs must have calibration files loaded for each unit.)

agsrLd =

Compact generator NSG 4070
with built-in power amplifier

to EIIII =
[o||ooomE | | =
o220 & E e
OoooE
Ha
o| &
=
\ |
6 dB attenuator Power meter ch. 1
Auxiliary ’ Equipment
equipment r-l % under test
— /M /M /M
AE-side ] ] EUT-side EUT
.ol 1 EMclamp =N .
\ \. ) |
Insulating Ground plane Monitoring probe Insulating

NSG 4070



11.4. Example 4: BCI testing

The following example shows the menu-controlled operation of the NSG 4070 for performing tests according
ISO 11452-4. This example requires a NSG 4070, external directional coupler, external power amplifier, BCI
probe and calibration jig. A termination for the calibration jig and an attenuator to protect the power meter
are also required.

1. Connect the NSG 4070 with a suitable mains
socket.

2. Switch the unit on.

3. Connect “RF out” to the power amplifier input.

4. Connect the output of the power amplifier to the
BCI probe via the directional coupler.

5. Set up the calibration jig and termination as
shown in the figure below.

6. Connect one side of the calibration jig to the
power meter channel 1.

7. Connect the directional coupler out to the
power meter channel 2 to measure the forward
power,

8. Connect the directional coupler out to the
power meter channel 3 to measure the reverse
power,

9. Press “SETUP”.

NSG 4070 )
RF output  [T==, Ta

@ — le[[EgEa)iaga 1| power meter
o (=]
lo saa |aml|| ch. 1stresslevel
| =l =
<@ ==

ch. 2 forward power
ch. 3 reverse power

Attenuator-

20dB
. N ~
50 O Termination Power amplifier input output
4§ >
| e /@J = s
—t = s Directional coupler
= T
[ \ ]
Calibration jig BCI prob¢ Ground plane

® @ 6 ©® @

-] Main Menu 3 ] r
Setup i
NSG 4070-0 Bower

9 kHz - 1000 MHz

TISEQ |=

- ©
: |
s |
2
(50

TASEO
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| Device Setup

[

NSG 4070-0

9 kHz - 1000 MHz

TISEQ

i — |
General ]-.I
i

Settings

Hardware

Service

| BCl settings

Fower factor k:

Factor ]
k

TTITIRCIIL

| Extemal hardvare setup

rexternal directional coupler:

100000
30000000
100000000

nnnnnnnnnn

39.80 39.70
39.80 39.80
4030 4020

200N AnAn

max forw. power:

I 500 dBm

(

additional Att.:

rm e

= crmteg ]i

Forvard
Power

poe
additional || _ (NN
Alt,

2

-
€9
@)

NSG 4070

10.

1.
12.
13.
14.
15.

Press “BCI SETTINGS" (only needed for
Closed Loop method)

Press “FACTOR K"

Press “4"

Press “ENTER”

Press “BACK"

Press "HARDWARE"

o000
oeac

e I3 kHz
bl = dBm

16.

17.

18.
19.
20.

21.

22.
23.

Insert the USB stick with the correction
factors of the directional coupler and
wait few seconds.

Press “COUPLING ATT.”

Turn the knob to select the file.

Press “ENTER”

Press “FORWARD POWER" and change
this limit as required by the hardware.
Press "ADDITIONAL ATT.” and change this
value in case an attenuator is used to
protect power meter channel 1 (recom-
mended for tests with 100 mA).

Press “BACK”

Press “BACK”




] Main Menu

Stop: [400.000000  MHz Dwell: 500 ms

—Modulation: A

e

WEE|

¥ ] (o
Setup i
NSG 4070-0 eoer ||
meter
9 kHz - 1000 MHz i
Generat, !
Mode
Immunity 7@
Taseq =
-—
« |-
i i ) [—
] Main Immunity Menu 2l rest -I_-__%@
—Test Level ————————————————— —Coupling Setw
[iooo to [ioog m, ECl —
’V Monitor, _-
Setup
—Sweep: percentage increase ——————————
Start: | kHz Perec: * =
|ro00.000 5 Calib _-
Stop: [400.000000  MHz Dwell: [S00 s
— Modulation: Ak Results —-
AM Freg: IIDDD.D Hz &M Depth: |50 *
Fulse Freq: |2.D Hz Duty Cycle: 500 % _-
. o ——
| Cond. Immunity Test Setup 2l rest I_‘-
Test Level ——————————————— —Coupling Level
[iooo to [ioog m, ECl =
’V Coupling _-.__@
Device
—Sweep: percentage increase ——————————
Start: [ioonoon kHz Fere: 5 % _-

AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: 500 %

E
88

| Select Coupling Device ¥ ] (o
- CDN |
—Test Level ————————————— —Coupling
|100.0| ta |100.0 i ’V BLI e —
o (R
—Sweep: percentage increase ————————
Start: | kHz Perec: k3 =
|ro00.000 5 P _-
Stop: |4DD.DDDDDD MHz Dowell: ISDD 3
—Modulation: A Direct —.

AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: |50 %

B

1
s
®

85-253100 EO2

24.
25.
26.
27.

Press “IMMUNITY MODE"
Press “TEST SETUP”
Press “COUPLING DEVICE"
Press “BCl”

TASEO
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] Select BCI Method Subst, ]
~Test Level ————————————— ~Coupling ||| W Mon
|100.0| ta |100.0 i BLI
Subst.
w/o. Mon
—Sweep: percentage increase
Start: [1000.000  kHz Perc: |5 % ||| closed
Loop

Stop: [400.000000  MHz Dwell: [s00 ms

—Modulation: A
AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: |50 %

B o

| Cond, Immunity Test Setup ¥
—Test Level ————————————— —Coupling
|100.0 ta |100.0 mé, ’V BCI
—Sweep: percentage increase
Start: [1000000  kHz Perc: [ %

Stop: [400.000000 MMz Dwell: 500 ms

—Modulation: A
AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: |50 %

Swee|

=
=

] Select a Test Level 2
—Test Level ————————————— —Coupling
|m to |100.0 i, ’V BCI
—Sweep: percentage increase
Start: [1000000  kHz Perc: [ %

Stop: [400.000000 MMz Dwell: 500 ms

—Modulation: A
AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: |50 %

Stop

Unit

| Cond. Immunity Sweep Setup L2 Start ]
—Test Level ————————————————— —Coupling Frey.
|100.0 ta |100.0 mé, ’V BCI st
op
Freq,
—Sweep: percentage increase ————————
tart: | {TERENE kHz Perc: IS % Swee
Mode
Stop: |4DD.DDDDDD MHz Dowell: ISDD 3
L Dwell
Modulation: Akd Tiine
AM Freq:  [1000.0  Hz AM Depth: a0 *
Fulse Freq: |2.D Hz Duty Cycle: |50 %

NSG 4070

28. Press “SUBST. W/O MON.” to test without

monitoring probe.
29. Press "BACK”
30. Press “BACK”
31. Press “Test level”

32. Press "UNIT” to change from [dBUA] to

[MA].
33. Press “START”
34. Press “1”
35. Press "0”
36. Press "0”
37. Press "ENTER”
38. Press "STOP”
39. Press “1”
40. Press "0"
41. Press "0”
42. Press "ENTER”
43. Press "BACK”

44. Press "AMPLIFIER” and select "EXTER-
NAL" only for NSG 4070 with internal

power amplifier and u
amplifier.
45. Press "SWEEP”

se of the external

Gooa
oooa
CSaSCG
Oaaec

46. Press “START FREQ.”
47. Press “1”

48. Press "MHZ"

49. Press "STOP FREQ."

50. Press ‘4"

51. Press “0”

52. Press “0”

53. Press “MHZ"

54. Press “SWEEP MODE"

*@@‘

T T-1=3
coaoa
oc@ac




55. Press “ISO 11452"
56. Press “1”

57. Press “ENTER”

58. Press “BACK”

59. Press “DWELL TIME”
60. Press “1”

61. Press "0"

Press "0"

63. Press "0"

64. Press "ENTER”

65. Press "BACK”

aooa
ooOo6
88
O8eeca

616263

66. Press “MOD."

AM PC" selected.
68. Press "MOD. FREQ”
69. Press "1”
70. Press "kHzZ"
71. Press "MOD. DEPTH"
72. Press 8"
73. Press "0”
74. Press "ENTER”
75. Press "BACK”
76. Press "BACK”

] Select Sweep Mode ¥ ([
- Linear i
—Test Level ———————————— —Coupling
000 to [ioog M ECl —_—
’V Ho. per .
Decade
—Sweep: 150 11452 steps ———

Stat: [ooooon | khe 150: [ Percent. _-

Stop: [400.000000 MMz Dwell: soo0  ms
r—hodulation: Ak 130

11452
AM Freo: IIDDD.D Hz &M Depth: |50 *
Pulse Freg: |2.D Hz Duty Cycle: |50 % _-
L
i ) f—
| Cond. Immunity Sweep Setup 2l stant 'z
—Test Level ———————————————— —Coupling Freq.
000 to [ioog M ’V ECl st —
op i
Freq. .
—Sweep: 150 11452 steps
Start: [i MHz 150: i Sweep =
Mode
Stap: |4DD MHz Drwell: Im ms
L Dwell

todulation: AM PC Time —-—

AM Freo: IIDDD.D Hz &M Depth: |50 *

Pulse Freg: |2.D Hz Duty Cycle: |50 % _-
] Cond. Immunity Test Setup ¥ Test ';
Test Level —————————————— —~Coupling Level

000 to [ioog M EEl m—

’V Coupling _-
Device
—Sweep: 150 11452 steps

start: [i MHz 150: i _-

Stop: |4DD MHz Drwell: IIDDD s
—todulation: &k PC Swee —-

AM Freo: IIDDD.D Hz &M Depth: |50 *

Pulse Freg: |2.D Hz Duty Cycle: |50 % Mod _-_
] Cond. Immunity Mod. Setup Mod: '
—Test Level ———————————— —Coupling AMPC

000 to [ioog M ’V ECl Mod me=

od. T
Freg. _._
—Sweep: 150 11452 steps
Start: [i MHz 150: i Mod. =
Depth

Stop: |4DD MHz Drwell: IIDDD s
rModulation: AM FC———————————————————— ';l:‘l:: —-

AM Freg: Im Hz &M Depth: fso %

. . Duty
Pulse Freg: |2.D Hz Duty Cycle: |50 % Cycle _-

67. Pressseveral times to have finally “MOD:

L« B o B IR
ooOo68e
CESESa8

@ © O

@
L
]

Ooaec

259

85-253100 EO2
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] Main Immunity Menu 2

I]DD.D to I]DU_U iy BCI

rTest Level —————— "CDUpIing

—Sweep: 150 11452 steps
start: [i MHz 150: i

Stop: |4DD MHz Drwell: IIDDD TS

—hodulation: &k PC
AM Freo: IIDDD.D Hz &M Depth: |50 *

Pulse Freg: |2.D Hz Duty Cycle: |50 %

| Monitoring Setup

Results

Low

r— Digitel input:
Hifla Ask stop Register
Userinputo:  High ® ® ®
Userinput1:  High ® ® ®
Userinputz:  High ® ®
Userinput 3 High ® ®
Digital 1: High ® ®
Digital 2: High ® ®
optical Input: Low ® ®
— Analog input-
Trigger < IW of > W UK X X

| Main Immunity Menu L2

I]DD.D to I]DU_U iy BCI

—Sweep: 150 11452 steps
start: i MHz 150: i

—Test Level ————————— "CDUpIing

Stop: |4DD MHz Drwell: IIDDD TS

—Modulation: AM FC
AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: |50 %

| Immunity Test calibration L2

BCI

I]DD.D to I]DD.D i,

—Sweep: 150 11452 steps
start: i MHz 150: i

—Test Level ————————— "CDUpIing

Stan: 400 MHz Dwell: [1000  ms

—Modulation: AM FC
AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: |50 %

Monitor,
Setup

Results

NSG 4070

77. Press “MONITOR. SETUP”

78. Switch off all EUT monitoring ports for
this example. Turn the knob to change
the port and press the required softkey
to select "X",

79. Press "BACK”

80. Press "CALIB."
81. Press “"SYSTEM CAL.”



| Immunity test calibration

2

[Frecuency:]
- -~ hHz
- -~ hHz
- -~ hHz
- -~ hHz
- -~ hHz

[Forw. Power:]
---dEm
---dEm
---dEm
---dEm

[Fiese. Power:]
---dEm
---dEm
---dEm

200

400 £00

S00 1000

| Immunity test calibration

2

[Frecuency:]
520.100000 MHz
340.100000 MHz
360.100000 MHz
550.100000 MHz
400.000000 WHz

[Forw. Power:]
36.43 dBm
36.25 dBm
36.06 dBm
3595 dBm
36,11 dBm

[Fiese. Power:]
3234 dBm
31.59 dBm
31.23dBm
30.16 dBm
25.16 dEm

R
10.000000

1.000000

100.000000

| What do you want to store?

2

[Frecuency:]
520.100000 MHz
340.100000 MHz
360.100000 MHz
550.100000 MHz
400.000000 WHz

[Forw. Power:]
36.43 dBm
36.25 dBm
36.06 dBm
3595 dBm
36,11 dBm

[Fiese. Power:]
3234 dBm
31.59 dBm
31.23dBm
30.16 dBm
25.16 dEm

|
1.000000

g
10.000000

100.000000

Config

Results

] Save File A
file
|ﬂ|ename ||3ize ||date |
Change

85-253100 EO02

cormment: IBCI 1 to 400M, 150 step, 100m&

filename: IBCI_] 00ma, Free: 16612 KB

comment

Change
flename

Remove

file

82. Press "START CAL." and wait.

149

83. Turn the knob to check the calibration

84.

85.
86.

87.
88.

89.
90.

91.

results. (optional)

Press “STO" to store the calibration file
or jump to step 93.

Press “CALIB. DATA"

Turn the knob to select a similar file
comment or name. (optional)

Press “CHANGE COMMENT”

Type in the comment with the con-
nected keyboard.

Press “CHANGE FILENAME"

Type in the name of the file with the
connected keyboard.

Press “SAVE FILE”

TASEO
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NSG 4070

RF output
B —

P s

= T

oooE
oooE
oooo
oo

Ea
[BR=g]

Power meter
ch.1n.c.

ch. 2 forward
ch. 3reverse |

N

2 TISEQ Y

=

Power amplifier input

é Output
ELL L

Auxiliary ]
equipment e
q p HEI THSEQ IE:
celesl EUT Directional coupler
\

Insulating BCI probe Equipment

Ground plane under test
—

g Main Immunity Menu ¥ Test ] Run @
Setup Stop

3.100000 MHz (100.0 mA

o w

[ YT O A 7Y I
1.000001 10.000000 100.000000

[ Main Immunity Menu ¥

Set
SRR iz (1000 ma

[
[t
==

Monitor.
opt. || Digz || Dig1||Users||user2| |User1| | Usero Setup
(| (.

i

NSG 4070

92.

93.
94.

95.

96.

97.

Remove the calibration jigand connect
the EUT.

Press “RUN" to start the test.

Press “HOLD" to interrupt the sweep.
(Caution! RF level is still present.)
Press "FRE” or “LEV" to select the test
frequency or level.

Turn the knob to manually change the
selected parameter.

Press “HOLD" to continue the test.




] What do you want to store? 2

[Frecuency:] [Forw. Power]  [Rew. Power:]
520.100000 MHz 36.43 dBm 3234 dBm
340.100000 MHz 36.25 dBm 31.59 dBm
360.100000 MHz 36.06 dBm 31.23dBm
550.100000 MHz 3595 dBm 30.16 dBm
400.000000 WHz 36,11 dBm 25.16 dEm

o 1
1.000000 10.000000 100.000000

Config

Results

] Save File 2

|ﬂ|ename ||3ize ||date

flename

comment: |BCI1 to 4008, 150 step, 100mA

filename: Free: 168576 KB

est BC| 1 00m:

85-253100 EO02

UsB
Stick

Remove
file

98. Press “STO" to store the result file.

99. Press "RESULTS"

100.Turn the knob to select a similar file
comment or name. (optional)

101. Press “CHANGE COMMENT”

102. Type in the comment with the con-
nected keyboard.

103. Press “CHANGE FILENAME”

104.Type in the name of the file with the
connected keyboard.

105. Press “SAVE FILE”

TASEO
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152 11.5.

Example 5: Monitoring probe calibration for BCI

The following example shows the menu-controlled operation of the NSG 4070 for performing the monitoring
probe calibration. This example requires a NSG 4070, external directional coupler, external power amplifier,
monitoring probe and calibration jig. A termination for the calibration jig is also required. The probe must be

inserted in a 50 Q calibration jig.

50 Q Termination

Power amplifier input

RF outpu

N

9.

Connect the NSG 4070 with a suitable mains
socket.

Switch the unit on.

Connect “RF out” to the power amplifier input.
Connect the output of the power amplifier via
the directional coupler to the calibration jig.
Terminate the calibration jig as shown in the
figure below.

Connect the RF output of the probe to the power
meter channel 1.

Connect the directional coupler out to the
power meter channel 2 to measure the forward
power,

Follow example 4 steps #9 to #58 and press 2 x
“BACK" (to reach the “MAIN IMMUNITY MENU").
Press “CALIB.”

Compact generator NSG 4070
with external power amplifier

Tasea |

Power meter

ch. 1 response power
ch. 2 forward power
ch.3n.c.

Tasea

o

Output

hh

Directional coupler

Calibration jig

® ® @
. . ] ——
] Main Immunity Menu - Test 'I
—Test Level —————————————— —Coupling Setw
|100.0 to |100.0 mé, BCI —
’V Monitor, _.
Setup
—Sweep: 150 11452 steps ————
Start: |1 MHz 150: i § =
Calib.

Stop: Js00 MHz Dwell: |1000

ms

—Modulation: &k PC

AM Freo: IIDDD.D Hz &M Depth: |50 *

Pulse Freg: |2.D Hz Duty Cycle: |50 %

NSG 4070

Ground plane

@



| Immunity Test calibration

2

I]DD.D to I]DD.D i,

—Test Level ————————— "CDUpIing

BCI

—Sweep: 150 11452 steps

start: i MHz 150: i

Stop: [400 MHz Duwel: [1000

ms

—Modulation: AM FC

Fulse Freq: |2.D Hz Duty Cycle: |S0

k3

k3

AM Freg: IIDDD.D Hz &M Depth: |50

-] Monitoring probe calibration

[Frecuency:]
- -~ hHz ---dB
- -~ hHz ---dB
- -~ hHz ---dB
- -~ hHz ---dB
- -~ hHz ---dB

[Attenuation:]

[V e e
a 200 400 00 00

-] Monitoring probe calibration

(I
1000

Cal.

[Frecuency:] [Attenuation:]

320100000 MHz -19.59dE
340100000 MHz -19.45 dB
360100000 MHz -20.26 dB
380100000 MHz -19.91dE
400.000000 WMHz -21.01dE

i Lo o
1.000000 10.000000 100.000000

| What do you want to store?

[Frecuency:] [Attenuation:]

320100000 MHz -19.59dE
340100000 MHz -19.45 dB
360100000 MHz -20.26 dB
380100000 MHz -19.91dE
400.000000 WMHz -21.01dE

-||| MDd070

Passive

Config

Vi
10.000000 100000000

85-253100 EO02

Results

10. Press “PROBE CAL."

11. Select "MD4070 PASSIVE" if using MD
4070 passive with remote connection.
Select “MD4070 ACTIVE" if using MD
4070 active with remote connection.

12. Press “START CAL." and wait.

13. Turn the knob to check the calibration

results. (optional)

14. Press "STO” to store the calibration

file.
15. Press “PROBE CAL."

16. Turn the knob to select a similar file

TASEO
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| Save File ¥ — —
e [
/e 1050 090208 1431 ange —
ccn|r:1mgnl _._
e |-G
USBE
\ o e T RO ik ' comment or name. (optional)
[ iii———l R 17. Press "CHANGE COMMENT”
fleneme: file '- 18. Type the comment on the connected
- 2223 keyboard.
{ Back
19. Press “CHANGE FILENAME”

20. Type the name of the file on the con-
nected keyboard.

21. Press “SAVE FILE”

22. Press “BACK”

23. Press “BACK" (to reach the main
menu)

11.6. Example 6: BCI testing with monitoring probe
The following example is based on examples 4 and 5 (chapter 11.4 and 11.5). This example requiresa NSG 4070,
external directional coupler, external power amplifier, BCl probe and monitoring probe.

NSG 4070
RF output -
— | ==l Power meter
o o
oooo ch. 1 level monitoring
OOoO0E
= ch. 2 forward power

ch. 3 reverse power

= 1\ 9

=

o N
Power amplifier input ELL Ig Output
T = L

Auxiliary
equipment

TaSEQ

Directional coupler

Insulating  BCI probe  Monitoring probe Equipment
Ground plane under test

1. Connect the BCI probe and monitoring probe as shown in the figure above.
2. Follow example 4 steps #1 to #91 and press 2 x "“BACK” (to reach the "MAIN IMMUNITY MENU")
3. Follow example 5 steps #1 to #23 and press “BACK” (to reach the “MAIN MENU" for this example)

NSG 4070



Press “IMMUNITY MODE" 155
Press “TEST SETUP”

Press “COUPLING DEVICE”

Press “BCI"

Main Menu

N o ok

NSG 4070-0

9 kHz - 1000 MHz

TISEQ

] Main Immunity Menu 2

I]DD.D to I]DU_U s BCI

—Sweep: 150 11452 steps
start: i MHz 150: i

—Test Level ————————— "CDUpIing

Stop: |4DD MHz Duwell: IIDDD TS

rModulation: AM FC————————————————|| Besults
AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: 500 %

| ] Cond, Immunity Test Setup 2

I]DD.D to I]DU_U s BCI

—Sweep: 150 11452 steps
start: i MHz 150: i

—Test Level —————————— "CDUpIing

Stop: |4DD MHz Dwell: IIDDD TS

—Modulation: AM PC
AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: 500 %

| Select Coupling Device 2

BCI

I]DD.D to I]DD.D i,

—Sweep: 150 11452 steps
start: i MHz 150: i

—Test Level —————————— "CDUpIing

Ston: 400 MHz Dwel: 1000 ms

—Modulation: AM FC
AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: |50 %

TASEO
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—Modulation: AM FC
AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: |50 %

] Select BCI Method Subst, ]
—Test Level ————————————— —Caoupling | W. Mon
1000 to oo M EEl
Subst.
w/o. Mon
—Sweep: 150 11452 steps
start: i MHz 150: i Closed
Loop
Stop: |4DD MHz Drwell: IIDDD TS

-

AM Freg: IIDDD.D Hz &M Depth: |50 *

Fulse Freq: |2.D Hz Duty Cycle: 500 %

| What do you want to recall? ¥ ]
- Config
—Test Level ————————————— —Coupling
|100.0 ta |100.0 ma || BCIM
Calib.
Data
—Sweep: 150 11452 steps
Start: 1000000  kHz 150: i Probe
Cal,
Stop: [400.000000 | MHz Dwell: [1o00 s
—Modulation: AM PC Results

] Load File ¥ Load ]
file
filename size date
BCI_100ma.cal
UsB
Stick
comment: |BCI1 to 400K, 150 step, 100mA
Remove
filerame: Free: 16563 KB file

l. |RF OFff] What do you want to recall? ¥ ]
Config
[Frecuency:] [Forw. Power]  [Rew. Power:]
1000.000 kHz 5555 dBm 21.02 dEm
1.100000 hHz 3335 dBm 2040 dEm Calib.
2.100000 hiHz 3254 dBm 17.14 dBm Data
5100000 hHz 32.54 dBm 15.54 dBm
+.100000 hiHz 3243 dBm 14.79 dBm
Probe
W o cal
6 25
Results
34 0
2
: i . : 15
R | i
1.000000 10.000000 100.000000

nisAed CREeAE OeREAd oRBREd

NSG 4070

Press “SUBST. WMON." or “CLOSED LOOP”
to test with monitoring probe.

Press “BACK"

Press “BACK"

8 o

1.

Press “RCL" to recall the system cali-
bration file (optional if calibrated just
before, jump to step #15).

Press “CALIB. DATA"

Turn the knob to select the file.

Press “LOAD FILE"

8 o

Press “RCL” to recall the probe cali-
bration file (optional if calibrated just
before, jump to step #19).

Press “PROBE CAL.”



] Load File 2
|ﬂ|ename ||3ize ||date |
MD_4070_active_4.... 1055 0902109 16:05
MD_4070_active_5S.... 1055 0902109 16:05
MWD _4070_passive_... 1050 090208 1431

g c

MO _4070_passive_... 1054
test.mon 1055

04 5
090204 14:38
0902109 1753

comment: |ﬂD_4D?DJaassive 1 to 400M, 150 step

filename:

g Free: 168560 KB

UsB
Stick

Remove
file

= Main Immunity Menu 2

3.100000 NMHz

1000 mA

|
1.000001 10.000000 100.000000

Main Immunity Menu ¥

SRR iz (1000 ma

User 3 | | User 2
L]

[
[t
==

85-253100 EO2

17. Turn the knob to select the file.
18. Press “LOAD FILE"

—

@

19. Press “RUN" to start the test.

20. Press "HOLD" to interrupt the sweep.
(Caution! RF level is still present.)

21. Press “FRE” or “LEV" to select the test
frequency or level.

22. Turn the knob to manually change the
selected parameter.

23. Press "HOLD" to continue the test.

il
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] What do you want to store? 2

[Frecuency:] [Forw. Power:]  [Rew. Power]
20100000 hiHz 36.43 dBm 3234 dBm
540100000 hiHz 36.25 dBm 31.59 dBm
60.100000 hiHz 36.06 dBm 31.23dBm
50100000 hiHz 3595 dBm 30.16 dBm
400000000 HHz 36,11 dBm 25.16 dEm

Config

Results

] Save File 2

|ﬂ|ename ||3ize ||date

flename

comment: |BCI1 to 4008, 150 step, 100ma

LR Test ECI 100 Free: 168576 KB

NSG 4070

UsB
Stick

Remove
file

24.
25.
26.

27.
28.

29.
30.

31.

Press “STO" to store the result file.
Press “RESULTS"

Turn the knob to select a similar file
comment or name. (optional)

Press “CHANGE COMMENT”

Type the comment on the connected
keyboard.

Press “CHANGE FILENAME”

Type the name of the file on the con-
nected keyboard.

Press “SAVE FILE”




11.7. Example 7: Initiating the NSG 4070 control program
The following example shows how to set up the NSG 4070 for use with the Windows-based remote control
program. Further examples are based on the steps shown in this example.

1. Connect the NSG 4070 with a suitable
mains socket.

2. Switch the unit on.

3. Connect "LAN" to the PC with installed
“NSG 4070 CONTROL PROGRAM”

4.  Press “SETUP”.

5. Press “REMOTE".

Power

NSG 4070

mooooo

i

M |RF OFf| Main Menu

NSG 4070-75

Amnplifier: 75 W 150 kHz - 230 MHz

TISEQ

B |RF OFF| Main Menu 2

NSG 4070-75 nenote |- |-®

Amnplifier: 75 W 150 kHz - 230 MHz

Settings

.
Taseo [
=

TASEO
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160 M [RF OFf|  Remote Control Setup %[ pemote ]i—*@ ? E::gzz :_FEE’F\)/LOTE INTERFACE".

—General Interface . .
Aative Interfage: TCP I 8. Press "BACK”
Serinl Settings ‘ 9. Press "NETWORK SETTINGS”

(Bmme; e — ‘ - - 10. Change the settings as required.
——— M _-_‘7@ 11. Press "APPLY CHANGES".

— ettings .
IP-address: 192 168.0_3_ Sorw _. 12. Change the network settings on the
Subret-htask: [255 255 255.0_ — connected PC.
Part: |12345 _-

———
B |RF OFF| Remote Interface Setup j )
Local i I

General
’V.Active Interface: Lacal

R§232

Serial Settings
’VBaudrate: QE00 H' Handshake: Off ‘

TCP Settings
IP-tddress:  [192.168.0_3_ usE

Subnet-Mask: [255 255 255.0__

Port: J1z34s _-

1]
Il [RF Off| TCPAP Hetwork Interface Setup ¥ ™ ]

= 1 aoaa
—General
Artive Interface: TCP — nl n n m
Subnet ! @ -

Serial Settings
’VBaudrate: QE00 H' Handshake: Off ‘

— oenon

Listener
Port

—TCP Settings

IP-acciress: | TEENTENONNON

Subnet-Mask: [255 255 255.0__

Fart: 12345 Apply
I Changes (|~ [

% Network Connections

File Edit ‘ew Favorites Tools Advanced Help

() Back ) ? 7 Search Folders -

pey  ~ LANor High-Speed Internet
Network Tasks &

[E] create anew
cannection

| % Setup ahome or small
| office netwark

Local Area Connection

NSG 4070



13. Start the “NSG 4070 CONTROL 161

NSG 4070 Control Program PR_OGRAM” )
14. Click several times to select
“NETWORK".
GENERATOR [T AR FILES 15 C“Ck HCONNECTH

i 25l
E Configure 0l
— 2000000 | English [ German|
]

11.8. Example 8: NSG 4070 Control Program - IEC/EN 61000-4-6 testing with CDN

The following example shows the remote operation of the NSG 4070 for testing according IEC/EN 61000-4-6
with CDNSs. This example requires a NSG 4070 with a built-in power amplifier, like the NSG 4070-20, NSG 4070-30
or NSG 4070-75. The CDN must be supplied with calibration adapters for level setting. A 6 dB attenuator and
some RF cables are also required.

6 dB attenuator

OOEOE
OOoEE
CDN Doom

=)
AE-side EUT-side =] 0

| |
150 Q termination 150/50 () adapter Power meter ch. 1
Ground plane
@ @ ®

=" Project Path - /
FEroject  Setup

1. Connect "AMP out” to the 6 dB attenu-
ator and the CDN.

2. Set up the CDN calibration adapters as
shown in the CDN operating instruc-
tions.

3. Connect the 150/50 Q adapter to the
power meter channel 1.

4.  Click "IMMUNITY".

TASEO
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162 5. Click “"GLOBAL SETUP".
6. Select “4-6 CDN / EM CLAMP / CIP”.
7. Click "MONITOR. SETUP".
8. Switch off all EUT monitoring ports
[eicbalErn Tener Seten] fpet for this example. Click to change and
000 _230.0000 ‘] -1.0 select "X".

9. Click “"MODULATION ...".

10. Change to 1000 Hz, 80% and AM.
11. Click "OK".

12. Click “COUP: CDN ...".

13. Select "CDN".

14. Select amplifier “INTERNAL".

15. Click "OK".

16. Change the “START FREQ.” to “0.150".

[ monitoring Setup |
High/Low  Ask  Stop  Register
User Port 1 High E3 X x
User Port 2 High X X X
User Port 3 High X X X
User Port 4 High X X X
Digital 1 High X X X
Digital 2: High X X X
Optical Input High X X x
Operator(space key) X X X
Analog Input
’iﬁg <[3 or>|7 vV X x X ‘
Power Meter ,
(PWML x PN X FHE
[UserPort OUT—— 0 i w03 D2 D1 DO
Monit.Event Low X X X X
Every Step lowimp X X X X
at Fr:[100.000000 Low X p.4 X X
at Test Start: Lowlmp X X X X
oK

Al Depth [%]

NSG 4070



17. Change the “STOP FREQ.” to “230". 163
18. Select “THRESHOLD SEARCH OFF”.

19. Click "3V EMF".

— 20. Click "STEP:...".

SETEE ﬁg : 21. Select "PERCENTAGE".

o 22. Change the “STEP SIZE” t0 “1.0"
— 23. Change the “DWELL TIME” to “1.0".

24. Click "CALIBRATION".
S 25. Click "BACKUP TO NSG” “ON".
= 26. Change "ADDITIONAL ATT.” to “0.0".

27. Click "SYSTEM CALIBRATION" and wait.

28. Click “STO CAL" to store the calibration
result on the PC and NSG 4070.

29. Click "EXIT".

30. Remove the calibration adapters and
connect the EUT.

31. Click "START” and wait until test is fin-

Linear

aration

CDN _M316_3%_13.cal

6 dB attenuator

S

/)

Auxiliary %) Equipment
equipment under test
| oo e
AE-side EUT-side
\ |
Insulating Ground plane Insulating
89

TASEO
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NSG 4070 Imm

164 Global Setup || Monitor. Setup N Calibration:
[z ] Dwel Tine (s \
0230.000000 §§001.0 1.000 \

IEC 61000-4-5 (2008)

] V.TIT!TV?!?!T!T

100
230.00 MHz
dBm [ ARg:ON
—

L ‘ 2 Exit

Emsocrm = 500 | [REIEDI H =4

1000 Hz 80 rp:int Calibration

!

L1 2]3aTs 6 z]e

Set your file comments or i

“Connected Line: . .
“Notes to EUT: .....
“Test Conditions: . . . [NSGA070-75 Nr. 028891 /122
“Ambient Condition:

Qperator:

Comment

CommentLine 1: .. |Step: 1 % # DwellT.: 1 s ¢ Coupl.: CDN / Modulation: AM 1000 Hz 50 % /

Comment Line 2: .. |The fixed comment 2

» .. This e can cortain a single
The cortespanding reportng

NSG 4070

32.
33.
34.

ished.

Click “STO".

Fill out the test comments.

Click “EXIT & STORE" to store the results
on the PC. A second window allows
the user to change the path and file
name.



11.9. Example 9: NSG 4070 Control Program - Manual test level and frequency change
The following example shows the remote operation of the NSG 4070 for manually changing test frequency
and level. This example can be performed direct following examples 7 and 8.

Click “"MONITOR ON”.

Click “NSG ON”.

Click “"MODULATION ON”.

Move the slider to change the "TEST

LEVEL".

5. Click inside the diagram to change the
“TEST FREQUENCY".

6. Click “NSG OFF”.

7. Use the "SET” and “STO COM" keys to

insert a comment at the actual cursor

frequency. Please note: After changing

Pobd -

' | TeExit frequency comments it is necessary to
- p— store test results in a *.res file with the
“STO" button.

11.10. Example 10: NSG 4070 Control Program - Threshold search
The following example shows the remote operation of the NSG 4070 for setting the threshold search. This
example can be performed directly following examples 7 and 8.

Select “THRESHOLD SEARCH UP”.
Click “SETUP”.

Change the parameter as required.
Click "EXIT".

Click “START".

akrwnN =

e

[ monror on (i [ [5[af5 (b7 [6

0
230.00 MHz

TASEO

85‘253100 E02 Advanced Test Solutions for EMC

165



166

11.11. Example 11: NSG 4070 Control Program - Monitoring probe calibration for IEC/

EN 61000-4-6

The following example shows the remote operation of the NSG 4070 for calibrating the monitoring probe. This
example requires a NSG 4070 with a built-in power amplifier, like the NSG 4070-20, NSG 4070-30 or NSG 4070-75.
The probe must be inserted in a 50 Q calibration jig. A termination and some RF cables are also required.

Compact generator NSG 4070
with built-in power amplifier

uuuuu

Eoo0oo0

=
ooom
ooom
Oooo| 555
[E]a]=]=|

=y}
Elem

)

_/

L Power meter ch. 1

Termination
500

Calibration jig

Configure Disconnect

NSG 4070

onitoring probe
@ ®

Ground plane

Connect “AMP out” to the calibration
jig.

Terminate one side of the calibration
jig with 50 Q.

Connect the monitoring probe output
to the power meter channel 1.

4. Click “IMMUNITY",



5. Click "GLOBAL SETUP”. 167
6. Select "4-6 CDN/ EM CLAMP / CIP".
7. Click “COUP: CDN ...".

I 8. Select “EM-CLAMP (M)” or “CIP (M)".

o S5om [ Meritor et JIEes | G 9. Select amplifier “INTERNAL".

: 10. Click "OK".

It sog0) ——————— T

11. Change the “START FREQ.” to “0.150".
12. Change the “STOP FREQ.” to “230".
13. Click “STEP:...".

14. Select "PERCENTAGE".

15. Change the “STEP SIZE" to "1.0".

16. Click “CALIBRATION".

FFNSG 4070 Immunity Mode:
Global Setup || Moniter. Setup.

2] Stop Fre. [WHz]

= D T
0000150000 [0230.000000 001.0
Bt

FF

L 1T2]3aTse[z]s

100

230,00 MHz

SET [ST0)Com: ks

TASEO
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Sfa i 1:1.0 L 0..3.00Y

KEMZ 801
5 i 00

11.12.
and monitoring probe

17.
18.
19.

20.

Click “BACKUP TO NSG” “ON".

Click “PROBE CALIBRATION” and wait.
Click “STO CAL" to store the calibration
result on the PC and NSG 4070.

Click “EXIT".

Example 12: NSG 4070 Control Program - IEC/EN 61000-4-6 testing with EM-clamp

The following example is based on examples 7, 8 and 11 (Chapters 11.7, 11.8 and 11.11)- only the differences are
shown. This example requires a NSG 4070 with a built-in power amplifier, like the NSG 4070-20, NSG 4070-30
or NSG 4070-75. An EM-clamp, monitoring probe, 6 dB attenuator and some RF cables are also required.

Compact generator NSG 4070
with built-in power amplifier

mooooo

6 dB attenuator

J Power meter ch. 1

YRR

Termination

1

1

1

AE-side i1

UT-side

o ]

KEMZ 801

El
TESEe.
o

CAL 801 adapter set

dtart: 0.15000
KEMZ 801

Start: 0.150000

NSG 4070

Connect the EM-Clamp as shown in the
figure above.

Follow example 8 steps #4 to #30 with
exception step #13. Select "EM-CLAMP
M)

Recall the probe calibration file of
example 11

Click “EXIT".



Compact generator NSG 4070 169
with built-in power amplifier

s6 a0m0

O
8 =
O
- O
|
=
\ |
6 dB attenuator Power meter ch. 1
Auxiliary ' Equipment
equipment N[l S under test
— /M /M /M
AE-side EUT-side EUT
oo L] EMclamp o
\ \. - |
Insulating Ground plane Monjitoring probe Insulating

FTNSG 4070 Immunity Mode

Global Setup | Monitor. Setup

*Sart Fre Mzl [hiz]

0230.000000

20 o5
e : _ ; w
Reset 0.15 MHz i 0% 230.00 MHz
n

StartF |

Joooo 150000 o230 cooooo oot o [t 000

IEC 61000-4-6 (2008)
Start

wonitoron | [112[3[4]5[6[7[8

20

Lo 100
Reset 0.15 MHz 230,00 MHz

“Connected Line
“Notes to EUT: ...
“Test Conditions: . . . |NSG4070-75 Nr. 026391 /1,22

“Ambient Condition:

Comment: ..

Comment Ling 1: .. |Step: 1 % / DwellT.: 1 = / Coupl.: EV-Clamp(V) / Madulation: AM 1000 Hz 80 %/
Comment Line 2: .. [The fixed comment 2

File Comment: .

# .. Thi ine can cortain & single st
The correspanding reporting Ta

85-253100 EO02

®

5. Connect the EM-Clamp and monitoring
probe as shown in the figure above.

6. Click "START” and wait until test is
finished. (Please note any test with a
coupling device and monitoring probe
must have calibration files loaded for
each unit.)

7. Click "STO".

8. Fill out the test comments.

9. Click "EXIT & STORE" to store the results
on the PC. A second window allows the
user to change the path and file name.

TASEO
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11.13. Example 13: NSG 4070 Control Program - BCI testing

The following example shows the remote operation of the NSG 4070 for testing according ISO 11452-4. This
example requires a NSG 4070, external directional coupler, external power amplifier, BCI probe and calibration
jig. Attenuators to terminate the calibration jig and to protect the power meter are also required.

NSG 4070

RF output  [T==
— 1]

50 Q Termination

Power amplifier input

Power meter
ch. 1 stress level

= ch. 2 forward power
- ch. 3 reverse power

TISEQ

NSG 4070

Al
\ i - \
Calibration jig BCI probe Ground plane
| Main M $ I r %)
ain Menu setw _._
NSG 4070-0 Poer -
9 kHz - 1000 MHz el
|-
Immunity
Taseq =
-
Info —-
| Device Set $ ] —
evice Setup Coneral -E
NSG 4070-0 Remote
9 kHz - 1000 MHz
BCI
Settings
-®

Pl

output

Directional coupler

Connect “RF out” to the power ampli-
fier input.

Connect the output of the power ampli-
fier via the directional coupler to the
BCI probe.

Set up the calibration jig and termina-
tion as shown in the figure below.
Connect one side of the calibration jig
to the power meter channel 1.
Connect the directional coupler out to
the power meter channel 2 to measure
the forward power.

Connect the directional coupler out to
the power meter channel 3 to measure
the reverse power.

Press “SETUP”.

Press "HARDWARE"



] i Extemal hardware setup ﬁ—@ 171
kg || esternal directional coupler:
i Forw. att[dB] | Rewv. att[dB] I Tuning
10000
100000 39.90 39.70
30000000 39.90 39.80 M
100000000 40.30 40.20
max forw. power: additional Att.: -
[ =00 dBm ’V| o] dB
T 9. Insertthe USB stick with the correction
n factors of the directional coupler and
R wait few seconds.
10. Press "COUPLING ATT.”

11. Turn the knob to select the file.

12. Press "ENTER"

13. Press "FORWARD POWER" and change
this limit as required by the hardware.

14. Follow example 7 and establish the

i remote operation.

ConfgtreNesk - - 2t 15. Click “IMMUNITY”.

16. Click “GLOBAL SETUP".

17. Select "BCI MEASUREMENTS”.

(AN A

Global Setup || Monitor. Setup.

StartFre [MHz) Stop Fre. [uHz]

|
Jooo.000000 Joaco cooooo Joro [l ono

SETL [STOICom:) k2
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NSG 4070

400.00 MHz

[ Wonitoring Setup |
High/Low  Ask  Step  Register

User Port 1 High X X X

User Port 2 High X X X

User Port 3 High x X X

User Port 4: High X x x

Digital 1 High X X x

Digital 2 High X X X

Optical Input High F'3 x x
Operator(space key) X X X

-Analog Input
’;rg B vx  x  x —‘—
Power Meter
"pww x PR X% PWHE X ‘
[User Port OUT ™ 05 2 o1 m
Monit. Event. Low X X x X
Every Step Lowlmp X% X X X

at Fr.[I00000000  Low X X x X

at Test Start Lowimp X X X X

oK

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.

Click “"MONITOR. SETUP”.

Switch off all EUT monitoring ports for
this example. Click to select “X".
Click “"MODULATION ...".

Change to 1000 Hz, 80% and AM PC.
Click "OK".

Click “METH: SUB. ...".

Select “SUBSTIT.”.

Select amplifier “EXTERNAL".

Click "OK".

Change the “START FREQ.” to “1".
Change the “STOP FREQ.” to “400".



Dwel Tme 3]

SED) [ST0\C0m)

Calibration
Unsaved_Cal_File.cal

F

85-253100 EO02

400.00 MHz

29.
30.
31

32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.

Select “THRESHOLD SEARCH OFF". 173
Change to “100".

Double click to change the unit to
"mA”.

Click “STEP:..."

Select “ISO STEP”.

Change the “STEP SIZE" to "1.0".
Change the “DWELL TIME" to “1.0".
Click “CALIBRATION".

Click “BACKUP TO NSG" “ON".

Change "ADDITIONAL ATT.” to “20.0".
Click “SYSTEM CALIBRATION" and wait.
Click “STO CAL" to store the calibration
result on the PC and NSG 4070.

Click "EXIT".

Remove the calibration adapters and
connect the EUT.

TASEO
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NSG 4070
R O%< coos Power meter
ooo@E
Done ch.1n.c.
o' ch. 2 forward power
Hea ch. 3 reverse power

s Taseo T |

1\ 9

N N
Power amplifier input l% Output
Auxiliary T==1
equipment e | S
oofeo EUT Directional coupler
esloo \
\
Insulating BCI probe Equipment
Ground plane under test

43. Click “START” and wait until test is fin-
ished.

44. Click "STO".

45. Fill out the test comments.

46. Click "EXIT & STORE" to store the results
onthe PC. A second window allows the
user to change the path and file name.

Monitor on | [1[2[3[4]6[6[7[8

BCl measurements / / NSG 4070-0 Nr. 026393 / V1.22#

*Test Conditions: . . . |NSGA070-0 Nr: 026993 /Y122

“Ambient Condition:

* . This line can cartain a single stri
The correspanding reporting Tas

NSG 4070



11.14.

Example 14: NSG 4070 Control Program - Monitoring probe calibration for BCI

175

The following example shows the remote operation of the NSG 4070 for calibrating the monitoring probe for
BCI applications. This example requires a NSG 4070, external directional coupler, external power amplifier,
monitoring probe and calibration jig. A termination for the calibration jig is also required.

Compact generator NSG 4070
with external power amplifier

RF outpui

oooooo

Power meter
ch. 1 response power
ch. 2 forward power
ch.3n.c.

b

50 Q Termination

Calibration jig

Start Fre [Hz]

oo 000000 losodoooooo foro " Wrooo |

= =] P

LOG
esel 00 MHz 400.00 MHz

85-253100 EO02

=i

Output

Directional coupler

Connect “RF out” to the power ampli-
fier input.

Connect the output of the power ampli-
fier via the directional coupler to the
calibration jig.

Terminate the calibration jig as shown
in the figure below.

Connect the RF output of the probe to
the power meter channel 1.

Connect the directional coupler out to
the power meter channel 2 to measure
the forward power.

Follow example 13 steps #7 to #17.
Change the “START FREQ.” to “1".
Change the “STOP FREQ.” to "400".
Click “STEP:..."

. Select "ISO STEP”,

Change the “STEP SIZE" to "1.0".
Click “METH: SUB. ...".

. Select "SUBSTITUTION (M) or “CLOSED

LOOP (M)".

. Select amplifier “EXTERNAL".
. Click "OK".
. Click "CALIBRATION".

TASEO
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1.000000 S0 Le:
Substit. /100.0..100.0 mA/J1.0..400.0 MHz 1.0 150

17.
18.
19.

20.

Click “BACKUP TO NSG” “ON".

Click “PROBE CALIBRATION” and wait.
Click “STO CAL" to store the calibration
result on the PC and NSG 4070.

Click “EXIT".

11.15. Example 15: NSG 4070 Control Program - BCI testing with monitoring probe
The following example is based on examples 7, 13 and 14 (chapter 11.7, 11.13 and 11.14) - only the differences
are shown. This example requires a NSG 4070, external directional coupler, external power amplifier, BCl probe,

monitoring probe and some RF cables.

NSG 4070

RF output
|

® Taseo Y| |

mooooo

Power meter

ch. 1 level monitoring
ch. 2 forward power
ch. 3 reverse power

=

=

Power amplifier input

Auxiliary
equipment

=
é output
L

Insulating ~ BCI probe  Monitoring probe

Ground plane

NSG 4070

Directional coupler

Equipment
under test

Connect the BCI probe and monitoring
probe as shown in the figure above.
Follow example 13 steps #1 to #40.
The system calibration file should be
loaded.

Select “SUBSTITUTION (M)” or “CLOSED
LOOP (M)”

Recall the probe calibration file of
example 14.

Click “EXIT”



SNSG 4070 Immunity Mode

Global Setup. || Monitor. Setup.

Start Fre [MHz] Mz

Jooot oooooo Mosooooooo oo Miooo |

400.00 MHz

.. | BClmeasurements / / NSG 4070-0 N 26993 /1,224

“Test Conditions: .. . [NSGAIT00 N 26985 /1 22
“Ambient Condition:

Qperator: ..

Comment: .

CommentLine 1: .. [Step: 150 1% / DwellT.: 1 5/ Weth - Substit. (W] / Modulation: AMPC 1000 Hz 80 % /
Comment Line 2: .. [The fixed comment 2

File Comment: .. .

* .. This ine can cortain & single st
The correspanding reporting Ta

%

Click “START" and wait until test is fin-
ished. (Please note any test with BCI
and monitoring probe must have a
calibration file loaded for each unit)
Click “STO".

Fill out the test comments.

Click "EXIT & STORE" to store the results
on the PC. A second window allows the
user to change the path and file name.

11.16. Example 16: NSG 4070 Control Program - BCI testing with level curve
The following example is based on example 13 (chapter 11.13) - only the differences are shown.

NSG 4070 Immunity Mode

SET [STOCo 4

85-253100 EO02

aswnN =

Follow example 13 steps #1 to #26.
Change the “DWELL TIME” to “1.0".
Select a "BCI LEVEL CURVE".

Press “CALIBRATION”.

Follow example 13 steps #37 to #46.
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INDEX
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“?" 59,62,70

“+1" 59,62,70

2nd 16,122

10 MHz reference 20, 124
*bcl 73,79, 80, 83

*blv 73,79

*brs 73

*.cal 54,57 58,73,80
*cfg 57

*jpg 51,59, 62, 70

*mon 54,57 73,80
*res 53,54, 55,57, 58,73, 90, 92, 93
*rtf 92,93

*wav 53

A

“Abort” 41

“Add.)"" 65

“Additional attenuator” 27
“Add.Tabs” 65
“Alternative color” 54

AM 20, 21, 33, 36, 47, 61, 62, 64, 78, 84, 97, 103, 113,

122,123, 124
AM PC 33,78, 84, 113, 122, 123
ampin 18
“Amplifier on” 68, 71
amplitude modulation 33, 47,78, 87,97
“Amp ON" 29
amp out 18, 29, 68, 71
amp output 11
analog input 20, 34, 98
ASCII-file 58, 65
“Ask” 56
“Ask Memo Comment (SET)" 56
“Ask user” 41,56
Ask user 34
asynchronous sweep 63, 66, 72
“at Fregency xxx" 77
“at Test Start” 77
"Auto” 70
automotive 113
B
back 18,19, 22, 40, 99, 124
“BACK" 21
“Backup to NSG” 80
baudrate 26

BCI 13,14, 27,30, 31, 32, 41, 51, 73, 75, 79, 80, 82, 83,

84, 86, 87, 113, 114, 116, 117,122, 123
"BCl Level Curve” 79,83
"Browse” 53, 65, 67, 69
(o

NSG 4070

Calib data 38

“Calib. Data” 22,38

“Calibration” 40, 73, 74, 80

“Calibration files on NSG 4070" 80

calibration result 35, 80

calibration setup 40, 87, 106, 114

“Cal. Info" 36, 37

CDN 14, 30, 31, 61, 78, 82, 85, 87, 103, 105, 106, 107,
122

“Change color” 70

“Change comment” 44, 45

CIP 30, 31,41, 61, 62,78, 82,84, 85, 87,103, 117, 118

“Closed loop” 41

“Closed Loop (M)" 79

Closed loop method 32, 79, 82, 83, 86, 87, 116, 117,
122

“CLR" 63

“color setup” 24

“Comment” 57,58, 90, 91

“Comment 1" 55

“Comment 2" 55

“Comment line 1" 59, 61, 90, 91

“Comment line 2" 59, 61, 90, 91

“Comment=Monit. Event” 54

condensation 10, 12, 125

“Conducted immunity sweep setup” 32

“Conducted immunity test setup” 30

“Config” 22,45

“Configure” 52

“Connect” 52

“Constant” 70

“Continue” 41

“Continuous” 67, 68, 69, 70, 71

“Continuous free” 66, 67,72

“Copy” 57,58

“Coupling attenuation” 27

“Coupling device” 30, 80

“Coupling setup” 80

current injection clamp 109, 110

D

“Data to reference” 67,69,71,72

“dBm” 63, 64

dBUA 75,79, 122

“Delay [s]" 65

“Delete” 58

“Demo mode” 51

“Device info” 49

“Device setup” 23

digital in 19

digital input 1 34

digital out 19



digital outputs 98, 99, 101

“Direct” 78

duty cycle 21,33, 47, 64,98

dwell time 32, 35, 37, 48, 80, 82, 85, 86, 87, 95, 97,
101

E

earth terminal 9-182

"Edit" 79

electric shock 9-182

EM-clamp 30, 31, 78, 82, 85, 87, 103, 108, 109

“"EM-clamp(M)” 78, 80

e.m.f. 102, 105

enter 17,29, 41,46

Ethernet 20, 52

EUT monitoring 40, 41,42, 43,44, 45,59, 63,74,77, 81,
82, 83, 85, 86, 87,101, 123

"Bvery step” 77

"Exit” 63,74

"External” 66,72

external amplifier 18, 27, 35, 37, 127

external directional coupler 27

external modulation 20, 21, 33, 47,78, 121, 124

external power amplifier 32,78, 79, 111, 112, 123

F

fans 20

Faraday cage 10

file comment 38, 39, 44, 45, 57, 58, 80, 100

“File Comment” 38, 39, 44, 45, 57,91

“File Comment line"” 54

“Files” 51,5792

firmware 14, 49

“Fixed Comment 1" 55

“Fixed Comment 2" 55, 56

“Fixed Title” 55,56

forward power 11, 27, 29, 35, 36, 56, 79, 98, 114, 117,
118, 127

“Forward power” 27

“Freqg. comment” 56

“Frequency” 74

“Frequency sweep” 63,71

“Fr.in [Hz]" 65

front panel 14

FRQ 16,21, 29, 43,46

fuse 19

G

“General setup” 23

“Generator” 21, 51, 63

generator menu 46

generator mode 11, 45, 94, 98, 122, 123

“Generator ON" 68, 71

“Global Report” 92

“Global Setup” 55, 74, 75, 82, 83, 85, 86, 87

“Glob.Rep.” 58

85-253100 EO2

“Graphical param.” 69

“Graphic Colors” 54

“Graphic ON" 71

“Graphic Param.” 69, 71

“Grid relative” 70

ground plane 9

H

handshake 26

“Help” 21,52

Help 16, 21,52

"High" 77

"High impulse” 77

“High/low” 34

“Hold” 17,43, 74,84

"Hz/V" 29, 46

|

IEC/EN 61000-4-6 14, 30, 31, 51, 104, 108, 109, 110,
113

“Immunity” 51, 53, 55, 73, 74, 75, 90

immunity mode 11, 122, 123

“Info” 23

“Info menu” 51

injection method 104

installation 50

“Internal” 66,72

internal amplifier 48, 63, 98, 100

internal power amplifier 29, 125

“Invert level” 65

ISO 11452-1 33,78,79,113

ISO 11452-4 14, 27,113, 117

ISO-steps 74, 81

K

keyboard 13,19

“kHz/dBm" 29, 46

L

LAN 13, 20, 52, 123

language 23,24

“Level” 74

level definition file 73,79

“Level step size [%]” 81

“Level sweep” 63,72, 85,86

“Level sweep absolute values” 86

“Level sweep spot values” 86

licensing 50

“Linear” 66, 67

Local 25

“LOG" 60

LOG- file 63, 65, 67, 68

“Low” 77

“Low Impulse” 77

LVL 16,21, 29,43, 46

M

“Main” 23
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“Main immunity menu” 30

“Main menu” 51

manually 43,73, 74, 85, 90

“Max" 63

“MD 4070 passive”/ “MD 4070 active” 37
“Meas. Val.” 69,70, 71

“Memo comment (SET)” 56, 59, 60
“Memo field” 56

“MHz/dbuv" 29, 46

“Min” 63

MOD 16, 21

modulation depth 33, 47,97, 103
modulation frequency 21, 33, 47, 64, 97, 98
“Monit. Event” 77

monitoring probe 22, 35, 37, 41, 44, 45, 56, 59, 73,
78,79, 80, 84, 100, 109, 110, 111, 115, 116, 122,

123,127
“Monitoring setup” 40
“Monitor on” 82
“More” 48
“Multi channel” 67, 69
N
network 26, 52, 67,73
“Network” 80
“No. per decade” 66, 67
NSG 4070 Control Program 27, 50, 52
null modem 19
numeric keyboard 17
(0]
“Open” 92
optical input 20, 34
output level 11, 94, 102, 123
P
"Percentage” 66, 67
PM (pulse modulation) 33, 47, 123
“Power” 76
Power limitation factor 27, 32,79, 82, 83, 86, 87, 117
Power meter 11, 18, 29, 63, 121, 124, 126
power meter input 11, 48, 64, 68, 71
“Power meter menu” 29
Power on key 16
Pre-conditions 40, 41, 43, 82, 83, 85, 86, 87
“Probe Cal." 22,39

probe calibration 31, 32, 35, 37, 38, 39, 41, 43, 44, 45,

51,73, 74,80, 82, 83, 85, 86, 87, 100, 123, 127
“Probe calibration” 37,80
Probe calibration file 84
“Project” 51
“Pulse mod.” 64
pulse modulation 33, 47, 64,78, 97,98, 122, 123
“PWM 1" 71
R
RCL 16,22, 38,39, 44,45,73,74

NSG 4070

“Reference” 69, 71

“Refer. OFF" 68, 69, 71

“Refer. ON" 67, 68, 69, 71

"REF-LOG" 69

“Refr.” 70

“Refresh” 69,70,72

“Register” 42

“Reminder” 53

remote control commands 94

“Remote control setup” 25

“Remote interface setup” 25

rem_temp.cal 61,62,73

rem_temp.mon 73

“Repeat” 41

“Report colors” 54

“Reset” 60

“Results” 22,40, 44

reverse power 35

RF ON/OFF 16, 29, 46

RF out 18, 68,71

rm.s 102

rotary knob 16, 17, 21, 29, 35, 38, 39, 40, 43, 44, 45,
46

RS232 13,19, 25, 52, 123, 124

Run 17,40, 43, 95, 96

S

safety 9,11

“Saturation check” 35, 36

“Second” 21

Select a test level 31

Select BCI method 32

Select coupling device 31

serial interface 26

serial number 23,94

“Service menu” 28, 51

"SET" 56, 59, 60

“Setup” 53, 90, 93

“Setup menu” 51

“Show" 57,58, 59, 91

“Show test setup pictures” 75,76

"Single” 66, 67,68, 69, 71

“Single channel” 67, 69

“Single free” 66, 67,72

slider 74,85

sound 53

“Standard” 75

“Standard Nr." 75

“Start” 35,36, 37,68,71,74,82, 86,89

step 16, 33, 45, 54, 55, 61, 62, 64, 66, 67,68, 71,72, 77,
81,92, 93, 96, 105

“Step1” 21

“Step width" 74, 81

STO 16, 22, 38, 39, 44, 45, 53, 59, 60, 61, 74, 80, 90



stop 17,35, 36, 37,40, 42, 43, 65, 66, 67,72, 77,84, 95

“Stop” 67

Stop test 34

“Store” 62

“Substit. (M)" 79

“Substitution” 79

substitution method 32, 84, 113

“Substitution with monitoring device” 41

sweep mode 32,48

“Sweep mode” 33

synchronous sweep 67

“Synchronous sweep” 67

system calibration 35, 36, 40, 41, 43,73,79, 80, 82, 85,
86, 87,100, 127

“System calibration” 80

system calibration file 84

T

TCP 25,26

Template Assistant 92, 93

“Test conditions” 90

test configuration 45

“Test setup” 35,40

Test setup 37

threshold search 51, 81, 87, 88, 89, 123

“Threshold search” 74, 81, 87

“Threshold search DOWN" 81, 89

“Threshold search MIL461E" 81

threshold search “setup” 81

“Threshold search UP” 81, 88

time 24, 55, 101

timing 101

“Title" 55,59, 61,90

“Title/Comment” 54

“Title->First Entry” 55

“Title standard” 90

trigger event 34, 41,76

“Trigger Events” 59, 60, 85

trigger input 20, 124

troubleshooting 126

tuning 17, 21

U

“Unchanged” 70

Uninstall 50

“Unit” 31

update 49,57

“Update firmware” 49

USB 13, 14, 17, 20, 22, 25, 27, 38, 39, 44, 45, 49, 50, 52,
57,123,124

USB device connector 20, 124

USB host connector 20, 124

USB stick 13, 14, 17, 22, 27, 38, 39, 44, 45, 49, 50, 57,
123,124

user port 19, 34, 101, 124

85-253100 EO2

Vv

viewer 53,93

w

Win XP 53

“With probe” 31, 32
V4

zoom 51, 59, 60, 69
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