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Overview NWT4000-2

Sweep Features
35MHz-4400MHz

35MHz - 4400MHz range of fast and accurate measurement
Dynamic range: >70dB
Software calibration function to reduce the system error
Directly display 3dB, 6dB, 60dB bandwidth
Curves of maximum minimum value display with cursor
VFO output
Power meter function
SWR measurement
SWR measurement of Antenna with coax feed line simulation
NB not supported by NWT4000
Impedance measurement
Spectrum Analyzer 35MHz- 4.4GHz

Print of measurement data and curve



Overview

NWT series digital virtual frequency sweeper is a high intelligent RF
frequency analyzer. The equipment is composed of MCU, RF detection,
RF generator(s), and the circuit board contains the linear detection, log
detection, completely analyzing systems for amplitude versus frequency
characteristics. The amplitude frequency characteristics can be fast and
accurate measurement of RF devices in the 35MHz - 4400MHz range.

NWT series of digital virtual measurement scanner will by way of
man-machine dialogue, display of the numbers on the screen, and can
also print out the measurement data and the curves. The instrument has
the function of self checking, through the host computer and related devi
ces, perform self calibration, so that more accurate measurement can be
done, computing power, and perform signal generator function.

NWT series digital virtual frequency sweeper can be widely used
within radio, television, communication and other fields. The measured
object includes RF Devices like coaxial cables, amplifiers, combiners,
amplifier modules, filters, attenuators, splitters, loads, antennas, power-
dividers, and tuners.

NWT series of digital virtual frequency units are sweepers equipped
with microwave integrated circuits and digital integration technology,
controlled by the high performance CPU being a software instrument,
and has the advantages of simple operation, reliable and easy to use
by amateurs, RF developers, television equipment manufacturers, and

being the best choice for RF measurement research institute.



Instrumental composition and technical characteristics

Instrument:
NWT Series sweep instrument 1PCS
USB cable 1PCS
AC (100-240V) to DC 12V power supply 1PCS
DISC 1PCS
SWR BRIDGE (OPTION not included) 1PCS
40db ATT (OPTION not included) 1PCS
6db ATT (OPTION not included) 1PCS

The version with improved screening as shown above was
purchase from cart100

http://www.cart100.com/Product/40865867643/
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Technical characteristics (comparison chart to other products by WUTONG ELECTRONIC)

The basic parameters

type frequency | step log line power att ALC
NWT25-EX 2k-25M 1Hz >70dB no 12V/0.4A 0-50dB no
NWT25-USB 2k-25M 1Hz >70dB no USB(5V/0.4A) | 0-50dB no
NWT70-EX 50k-85M 1Hz >70dB 0-0.7VRM 12V/0.4A 0-50dB | yes
S
NWT70-USB 50k-85M 1Hz >70dB 0-0.7VRM | USB(5V/0.4A) | 0-50dB NO
S
NWT150-EX | 50k-300M | 1Hz >70dB 0-0.7VRM 12V/0.4A 0-50dB | yes
S
NWT150-USB | 50k-300M | 1Hz >70dB 0-0.7VRM | USB(5V/0.4A) | 0-50dB NO
S
NWT500-DDS | 50k-500M | 1Hz >60dB 0-0.7VRM 12V/0.5A 0-50dB no
S
NWT500-PLL | 50k-500M | 10Hz | >60dB 0-0.7VRM 12V/0.5A 0-50dB | yes
+DDS S
NWT3000 138-3000 | 1kHz | >50dB NO USB(5V/0.4A) NO no
M
NWT4000-1 | 138-4400 | 1kHz | >65dB NO 12V/0.5A NO NO
M
NWT4000-2 | 35-4400M | 1kHz | >65dB NO 12V/0.5A NO NO

Note: All the sweepers input port has maximum power: 10dBm

(not to exceed this power level, otherwise it may cause damage to the

detection device requiring return to factory for repair). If a need exist to

apply power level of more than 10dBm, use external attenuator.

The system accuracy

Frequency accuracy: can be calibrated to the smallest step accuracy 3ppm

Frequency stability: 3ppm/year

Power measurement error: + -2dB

The physical characteristics (a typical example amongst all types)

Dimensions: L*W*H=113.5*92.5*30 (a typical example)

Weight: 759 (a typical example)

Working temperature: O N to +40 N




Installation and storage
Conditions of use
NWT series digital virtual frequency sweepers are using USB or external DC
12V power supply, and need to be kept away from strong radiations (high power switching
power supply, high power RF emission).
Operation temperature: 0-40 degrees centigrade.

Preheating:

NWT series digital virtual frequency sweepers are most accurate after 30 minutes
preheating prior to measurement.
Storage

Clean up the NWT series digital virtual frequency sweeper container, filled with

desiccant, can be stored at ambient temperature -10 to +50 N .



The basic design

Hardware configuration
1.1
Theory:
A, AMP
st pour  THSE. AT BEZ, AT BES, ATT

-20DB |4 -20DB |— -10DB |-~ .
] (S SRR B

GND - BSEE

STH%i N, RFIN

=1z M RF DET . )
E=E, RIRECEI\-’E% BRH, MCU UsB

e 7

The block diagram only for reference, some sweepers does not have att. and
amplifier.

The NWT4000-2 contains addition circuitry such as two PLL signal generators but
does not contain any attenuators or Amplifier.

1.2

Hardware connect

With the DC-12V and RS232/USB connected, external devices are connected
to the SMA connectors. (If the power supply method is via USB, as for other type of
products, you only need to connectthe USB plug but the NWT4000-2 uses external
DC-12V supply)

NOTE: The supply must we a clean source and voltage can be reduced to 8V to
reduce temperature of the 5V regulators cooling fin, which else being quite hot.

The power connector shall be with positive center.
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Bottom view (with latest improved screening)
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The hardware connection reference map

The software guide
Software installation and configuration.
Dependent your operating system, the USB driver might be installed automatic. Let the
computer search on the Internet and it might take several minutes.
Otherwise find on the supplied disk relevant drivers:
If not installed automatic then:
Install USB driver by running ftdi_ft232_drive.exe for WIN7, WINS8 or use

. frdi_ft232_drive.exe

Double click install USB driver

inf file install driver.

1.1 WINNWT
Install WINNWT software

I winmwt_4_09 exe
I! = WinhNWT4 Setup
KT pLataL :

first

J&@ winmwt_4_09_07_update.exe
Ir WirNWT4 Setup
2T DLadaL
second
After installing the WINNWT, the attribute shortcuts on the desktop can be modified
to support a number of languages as described below.
Right click on the shortcut and select properties and perform the modification as
described.
However, you may experience problem installing the software supplied on the Disk due
error messages. Copy the two zip files to your hard disk and unzip those, and remove the
Chinese character in the folders/filenames. That worked for me to install the 4.09 version
and the 4.09.07 update. In any case it is recommended to use the latest published version

4.11.09 of WINNWT from below link, as several more and improved features available:

http://www.dl4jal.eu/hfm9.htm. That version used for this documents screendump.
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2|

w REFT | o

th..l' WinfWT4. en
AL}

EEacilE FEFRRRE
HiFvE: WindTHT4

EEAINE i1es AFIN TN T4 winmwtd, exe” app cr. am

IS 5 |“g: "FProgram Files'AFU'WinfWT4"

EREEER () |§E

Original Chinese startup settings (remark the app cn.gm extension to winnwt4.exe)

ol winnwt4_11_09.exe Properties

General | Shortcut | Compatibility | Securty | Details

winrwtd_11_09 exe
[ I':v. -7
Target type: Application
Target location: WinNWT4

Target: eBE)AF LI NW T4 winmwi 4 exe” app_en.gm

Start in: "C:A\Program Files fcB6NAFLNWIRNWTAY
Shortcut key:  |Mone

The line AG:\Program Files\AFU\WIinNWT\winnwt4.exe" app_cn.gm
Changed to:
fiG:\ProgramFiles\AFU\WinNW T\winnwt4.exedapp_en.gm available
close and restart the program and the English menu is available.
The use of English version recommended but Chinese cn), Spanish (es), Hungary (hu),
Netherland (nl), Polish (pl) and Russian (ru) language may be chosen. The native German
|l anguage requires no extension after winnwtd4. exe

path as shown)
1.3.

Setting COM port

Insert the USB into the computer.
Because USB driver is already installed, in the device manager you will find the
corresponding COM port and the allocated port number.
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[ E Metwork adapters
Fi _@g Other devices

_% Mass Storage Controller
[» BB Portable Devices
4 "% Ports (COM & LPT)

"' USB Serial Port (COM4)
» fen Print queues

The port number to remember in this case is COM4.
When installing the driver, on different computers the COM port number will be differ
ent

In WINNWT software "Settings", "Options", select the corresponding COM
port, and click "OK".

Basic_data/Sweep | SA(1) | SA@2) | General |

— Calibrationfrequency (Math -correction anly)—— — Attenuator

Startfrequency (Hz) |35[JUUUUU [ FA-Aften
Stopfrequency (Hz) IMUUUUUUUL’J — Channels

¥ One Chann

—DDS Clockfrequency
DDS Clock (HZ) IQQQQQQBUU — SWR fteration

Mot Active | ING PLLE v Math. Corr.

— Serial-Interface

Interface : ICDM4

— Default Filename

Chann. 1 Log Idefsonde‘l

Chann.1 Lin |defsunde1|in

Chann. 2 Log Idefsonde.?

— Frequencylimits
max. Sweep (Hz) IMUDUUUUUU

Frequency mulitiply |10 vI

Select COM port
Choose the correct com port and if successful, you will see the hardware firmware

version. Otherwise, check the connection and incorrect settings.

File Settings Graph Sweep WMeasurement| Help

Om=mmiE | FEEN ¢ BE P BR

Sweepmode | Graph-Manager | VFO | Wattmeter | Calculations | Impedanzanpassung'

Correct prompt after selection of the correct COM port
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When using NWT3000, NWT4000-1 or NWT4000-2, you must set frequency multiply to 10

rate in Settings/Options.

Basic_datalSweep | SA(1) | SA(@) | General |

—Calibrationfrequency (Math -correction only)—— —Attenuator

Startfrequency (Hz) Eﬁiiiiii [~ FA-Atten
Stopfrequency (Hz) |414uoonouoo RS

¥ One Chann

—DDS Clockfrequency

DD Clock (HZ) IQQQQQQBUU — SWR teration

Mot Active | INo PLL 'l W Math. Corr.
—Serial-Interface
Interface : ICDM4 'l

— Default Filename

Chann. 1 Log Idefsonde1
Chann. 1 Lin Idefsondeﬂin
Chann. 2 Log Idefsonde2

—Frequencylimits

max. Sweep (Hz) |4400000000
Frequency mulitiply |1o vl

Note the settings for start and stop frequembgre stop is negativeNote also the max sweep
setting. If One Chanrnickmark in Channels is removed then you have two channel opergon
quite handy to have two different calibrations iti@es. Also select Math. Corio tallow SWR
itteration.
1.1 Functions not supported for NWT1400 in the WinNWT software by DL4JAL
The WIinNWT software developed by DL4JAL was for another project and has a number of
function not supported by the NWT4000 family of products. These are:

- Inthe Settings Options a number of fields are not supported:

Only Basic_data/Sweep is supported. SA(1), SA(2), General has no functions

’TI Basic_data/Sweep | sa(1) | sa@) | General |

Attenuator has no function. Channel. 1 Lin not supported (only Log).

Remark file name for Channel 1 and Channel calibration files can be entered in

the text field so in use when program started. (here CH1-6dB.hfm)

— Default Filename

Chann. 1 Log |CH1-6dB.hfm

Chann. 1 Lin |defsondelin

Attenuator
(I‘ FA-Atten

Chann. 2 Log |defsonde2
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- Inthe mode selection box under sweepmode only sweepmode, SWR and

Impedance-|Z| is supported. The remaining selection cannot be used as they are.

Mode

|Sweepmode |
W Sweepmode
SWR
W swrR_ant
Impedance-|Z|

Spectrumanalyser
SpectrFreq.shift

Attenuation and Frequency Zoom cannot be used.
Display shift OK for the dB Y Axe. Interrupt (uS) = rest time for each sample

0dB/50dB  |0dB hd 2x Zoom +

. ' ) _ Displ-shift [g]

- For the Graph-Manager all functions supported

] Frequency Zoom
Attenuation LBy _ Interrupt (US) |0 -
. ;

- For VFO: Attenuator 0-50dB , Set IF for Sweeping and IF setting has no function.

0dB ~| Attenuator 0-50 dB [~ Set IFfor Sweeping IF |0 Hz

- For Wattmeter the VFO on/off does not stop the output but allows to type remarks
and save these. Do not save in the application path but under a folder of your
choice as else hidden for later retrieval.

- The calculations and Impedanzanpassung (impedance matching) are with no

comment.
2
Logarithmic Y scale sweep frequency settings
2.1

Select the sweep frequency mode

Mode
M
Math. Corr. Channeld [+
Math. Corr. Channel2 [

Select the sweep frequency mode
2.2 Set the frequency parameter
Enter the start frequency, the end frequency, scanning numbers / number of
samples for a scan. There are two kinds of scanning modes, a continuous scanning
where the number of samples (max 9999) are being scanned, until final sample to

stop scanning is measured.
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Another is the single scanning where only one scanning performed for the number
of samples. For changing frequency settings, scanning numbers/number of samples
and other parameters, you must click on Stop before change settings.

The scan delay for each point/sample of the output frequency, are long latency
for power measurement.
Enable the Math. Corr. Channell (and Channel2 if enabled)
Y scale and Shift can only be set, provided the scan is stopped.

Attenuation is not applicable for the NWT4000 models

File Seftings Graph Sweep NMeasurement Help

O=mwE | FEEN ¢ BE B R

Sweepmode | Graph-Manager | VFO | Wattmeter | Calculations | Impedanzanpassung

Sweepmode Setup ——————— —Bandwidth ———— ]
— Contlnuousl «
j Start Freq.(Hz) | 35000000 3dBi I

Stop Freq. (Hz) [4400026820 GdB/60dBIShape I | gngie |<—

Stepsize (Hz) [225500 Markerlines [
el  Samples [0909 Inverse [~ Stop |<—
* Interrupt (us) |0 Ll —Frequency Zoom————
Displ-shit o 2xZoom+-  * | = >

Profie |default | ~ Channel
Frequenzvervielfachung x 10 defsonde1.hfm W

Aftenuation defsonde2.hfm [
( 0dB/50d8  [0dB =l ~ Y-axis Scale and Shift

flode Ymax(dE [10 +] chi-dB[g -]
[Sweepmode i e

min R ~| chz-dB[g =

Math. Corr. Channeld v I I

Math. Corr. Channel2 [~ Cursor# |1 :lv
Online Progress

Other possible settings to be explained in later sections of this document
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2.3 Before starting measurement the Instrument should be calibrated.

It is recommend to initially using the software on the supplied disc called COM assiter.exe.
It performers an excellent flat calibration of you particular hardware and the result is saved
into the hardware. However the levels from -10dB to 0dB is nonlinear due to about 4dB
compression in the internal reception mixer and/or logarithmic detector. The -40dB level is
calibrated and consequently the -10, -20 and 30dB level are not fully accurate. It applies
also for all levels below -40dB. This problem can be eliminated by inserting a 6dB
attenuator in the Output path (mounted on the SMA TX output at all times) but this
however reduces the dynamic range by 6dB. As the WinNWT software also have
calibration routines, which is allowing the top level calibration, to be performed at a user
selected lower level this 6dB attenuator is only used during calibration within the WinNWT
software and removed after calibration. Then the full dynamic range is available with the
only limitation that 0dB level is compressed to about -3dB but from -10dB and downwards
everything is perfect. If the device tested has an insertion loss above 3-4dB then the
compression has no effect. If not so then use a 6dB att. permanently and accept the 6dB
loss of dynamic range and create a different calibration.

The WIinNWT software can save as many calibration files as you wish so just find you own
way.

The initial calibration being the platform the WinNWT calibrations is described in the
document fi @libration step_UK.pdfopublished same public places as this document. The
documentation also added as Appendix to this document. It also contains a frequency
calibration method, which works nicely and allows 1KHz setting at 4.4GHz (but that
stability not maintained over time or temperature changes).

The frequency calibration is performed at 1GHz and the measured output frequency just
entered in the WinNWT DDS (PLL) clock field, as seen previously above on page 12 as
999999800Hz. Tricks a possible to use a 100MHz counter as described in said document

and the Appendix.
A WIinNWT calibration performed as follows

Select Channel 1 Calibration and subsequently Logarithmic Channel (Lin does not apply
for NWT4000 hardware):
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File Settings Graph @ Sweep Measurement Help

| OmmE
Single
Sweepmode | Grapl
Stop

Channel 1 Calibration
Channel 2 Calibration

f1{ Select Channel 1

Select Channel 2
Store Channel 1 calibration

Insert a 40dB attenuator in the Transmit path (at the SMA Output) and click OK

Subsequent you are promptedd to insert a 0dB attenuator or select differently a user

defined att. here stepped down to -6dB. The sweep is performed automatic with 9999

samples.

i Setting the -40dB line :

Insert 40dB Attenuator.

Only when autematic Attenuator is not present .

Setting “second dB line Channel 1 :

Connect Output of the NWT to the Input, or Insert a small
attenuaton.

Enter Attenuation, or set to Default :
|-

Then you are asked to save the calibration or not.

(if not then only in force as long the NWT4000 switched on)

A file name selected here CH1-6dB.hfm

| calcur:

ode Setu|

eq.(Hz) |2 @ Select Channel :

pa- (H2) ﬁ Linear or Logarithmic-Channel 7
Eepsize (Hz

errupt (U=

t . v Kut » hfm9 v & Search hfm9 o
Organize = Mew folder =B = @
S Favorites ~ Name B Date modified Type Size
& Autodesk 360 | || CH1-6dB.hfm 21-05-2015 01:23 HFM File
B Deskiop | ] CH2-6dB.hfm 19-05-2015 00:25 HFM File
|8 Downloads | ] Coax coupler 1-4GHz hfm 20-05-201517:28 HFM File
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When accepted by a click on OK the trace is jumping to it correct position -6dB. If Y

scaling change to 0 and -10dB we see it bang on -6dB (small image below)

Graphical Display - olEN|
GHZ 1.000 2.000 3.000 4.000
1500 2500 2500
Gl:] L]
o i i -
10 10
s S00.0 M

If we enter the 40dB att. and run a single scan, we will see it is flat on -40dB from 35MHz
to 4.4GHz

If we connect the Output and Input directly and run a sweep we see the degree af
compression in the mixer. Below 2GHz it is about max. 2.5dB and above 2GHz it is

reduced to less than 1 dB. By clicking on Graph Manager we can maintain the sweep by

clikcing on Get and enable tickmark Active Channel 1 and Active as shown. Thus we can

have up to 6 traces for chl on the screen in addtion to the current run sweep.

GHz
dB

-10

-20

-30

-40

-50

Graphical Display

1.000 2.000 3.000

0.500

1.500 2.500

4.000

[

_M%W

WinNWT4 - V.4.11.09 - FW:1.19V10 - hfm9.hfc - COM4

Load Graph
Save Graph

Get Graph
Graph Color
Activate Channel
Show Graph

As can be seen below the linearity is quite excellent and the noise floor pretty low

File Settings Graph Sweep Measurement Help
@ = 52|

THE~x & EE v BER

Sweepmode  Graph-Manager ] VFO | wattmeter | Calculations | Impedanzanpassung

Graph1 Graph2 Graph3 Graph4 Kuve5 Kurve6

Load Load Load Load Load Load

Save Save Save Save Save Save

Get Get Get Get Get Get

CW‘CZ c2
MAalC 2 a2 aF 20 1F 2121 2

¥ Active I aActive [T Active [T Active [T Active [T Active

c2| c1

Cc2

c2| c1

c2

20

dB

-10

-20

-30

40

-50



¥-axis: 500.0 MHz

2.4 Blending cursor data into the trace image and saving it

It is possible to blend cursor data into the trace image. First of all press the numeric

key from 1 to 5 on the keybord and click on the frequency position where you want the
particulator cursor number to be placed. When so done select in the main menu File /

Speichern als Bild (store as image). When next screen promt apears enable tickmark

Al nfo einbl endend anpthcevhe infarmation avmek yod wantats i t i o n
You may also change letter size with Schriftgroesse. When you click on the Bild

speichernoyou can save the image to harddisk incl. the data information as shown

below.

¥ Info einblenden

File Seftings Graph Sweep [

Info platzieren

= Print
% Save as PDF
Speichern als Bild

Schriftgroesse

I3

X-Position

ar

— ‘Y-Position

O Eit Ctrl+Q |
W W | B v Bild speichern

35.000000 MHz
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| Graphical Display = =
‘GHz 1.000 2.000 3.000 4.000
0 0.500 3.300 0
e i St U i s N

dB no_label dB

1g  Cursor Lt -10
35.000000 MHz
Channel 1: -82.11dE

-20 Cursor 2: 20
97934170 MHz
Channel 1: -82,30dB

230 Cursor 3 =30
1477.493360 MHz
Channel 1: -81.52dB

40  Cursor 4 40
1982,627990 MHz
Channel 1: -80,75dB

-50 Cursor 5: =50
2973.489780 MHz
Channel 1: -77.64dB

B0 Channel 1 -B60

max :-75.89dB 3871,316330MHz
min :-84.63dB 1372.711760MHz

¥-axis: 500.0 MHz

You may edit first Iline ;no_label pri

I Graphical Display =
2.000 3.0500 4,000

4 2.500 3.500
e i ]
.
dB

-10 -10
Calibration test direct TX to RX

-20 Cursor 1! -20
35000000 MHz
Channel 1: -1.92dB

S0 curser 2 =30
979.344170 MHz
Channel 1: -2.51dB

=0 Cursor 3: -0
1477.493380 MHz
Channel 1: -2.12dB

30 Cirsor & -0
1982.627990 MHz
Channel 1: -2.12dB

60 Cirsar 5 -60
2978.489780 MHz
Channel 1: -0, 15dE

70 ohannel 1 70
max :0.02dB 3290.651630MHz
min :-3.28dE: 1439,9466 20MHz

-80 -80
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Above measurement done with two 5cm long male SMA SMA cables connected from
the PCB SMA connector to a front panel with female female SMA adaptors used as
the TX and RX connections. As previous described the NWT4000-2 has best
dynamic range if mounted in a plastic case. Below plot shows a calibration performed
without these two 5cm MSA SMA cables and the female female adaptors, thus directly
at the PCB SMA adaptors and the dynamic range even better manintaning 80dB to
4.4 GHz.

To utilized the NMT4000-2 to the extreme two male female SMA adaptor might be a
possiblity to get the Input and Output to penetrate the case on the top and let the
cooling fin be exposed to the ambient.

The black trace for Input and Output directly connected shows below 3GHz up to 2dB
loss off signal amplitude due to mentined compression in the internal mixer and/or

logarithmic detector. If the DUT has insertion loss more than 2 dB it has no effect.

, Graphical Display S
GHz 1.000 2.000 3.000 4.000
1.500 2.5 3.500 4
0 e e s i i

1] O S - crrerewe OB

10 Direct PCE output SMA to input SMA calibration A0
Cursor 1:

30 56.868850 MHz 20
Channel 1: -0.93dE

-30 Cursor 2 -30
992.855630 MHz
Channel 1: -1.59dE

40 b, i i A, AP i -40
Cursor 3:
2506, 180050 MHz

0 Chanrel 1: -0, 18d8 -50
Cursor 4

-60 4076, 363480 MHz -60
Channel 1: 0.22dB

e L e B -70

Channel 1
max :0.82dE 3603, 996320MHz

s MWMWWW -80

-an -an
M¥-axis: 500.0 MHz
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2.5 Typical display of sweep measurements

¥-axis: 500.0 MHz

WiFi Filter single Channel

GHz 2.3750 2.4250 2.4750 2.5250
2.3500 2.4000 2.4500 2.5000 0
dB ! i dB
-10 . | -10
WIFi Filter single Channel i |
-20 Cursor 1: i i i -20
2436.7959200 MHz I i
Channel 1: -2,70d8 b |
-30 Channel 1 i i i -30
mas :-2,51dB 2431, 789200MHz o '
mir :-80,55dB 2363,052000MHz Vo i
B3dB : 25.852 MHz Pl i
-0 0 94.23 P i -40
f1::2424, 374400 MHz ! i !
fi: 2437300200 MHz oo !
=0 f2:2450, 226000 MHz E i 50
B&dE @ 27,254 MHz i i
f1: 2423, 572800 MHz T ;
f2; 2450,827200 MHz I :
B&0dE : 49,900 MHz i !
-60 f1: 2415, 556800 MHz i ! -60
f2: 2465, 456400 MHz i ;
Shape-Faktor: 1,330832 i i
F0 L T o | 70
-80 ot i -80
o0 b : : a0

X-axis: 25.0 MHz
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Ml Graphical Display =[O %]
MHz

21,40 21,60 21.80 2200
21.30 21.50 21.70 Z21.490

20 20

JB dB
10 10
S S - SOt SO SRR SOUNU UL i

1

-10 -10
-20 —20
=30 =30
=40 =40
50 50
-0 -0
=70 =70
a0 -0

f-axi=: 100.0 kHz
A single scan curve, the curve is a curve of a 21.6M filter
2.6 Saving of Graphical screen

The Grapical Screen can be saved and re-loaded by clicking on Graph.

The format is *.hfd and saving can happen to a folder at your choice.

File Settings | Graph Sweep Mea

JJ @ h * i’ Load Graph

[ Save Graph

Sweepmode )
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2.7

The below mentioned function about frequency zoom is not
supported by the NWT4000 series and only mentioned for reference.

2 times zoom settings

For a measurement, the available frequency scaling functions are magnified 2 times,
reduced 2 times, fast frequency response measurement device. The + button 2 times

magnification operation, bond was reduced 2 times operation.

—Sweepmode Setup —Bandwidth Continuous
Start Freq.(Hz) 21191419 3dBia I~
Stap Freg. (Hz) [22011587 BoBME0dRShape [ | gipge
Stepsize (Hz) 4119 Markerlines [~

Samples |2|:||:| Inverse [ Stap
Interrupt (uSh |III 'I —Freguency Zoom

Displ -shift |I:| MZoom+H-  + | - | * |
¢ ]

Prafie |defau|t |

|—Channel

2.8 The frequency tag set of cursors
Select with Curcor #, in the drop down list, either 1,2,3,4 or 5, and on the
Graphical Display, with a click of the left mouse button, where the marker is
desired to be positioned. On the Graphics Display area will be displayed an inverted
triangle, and in the text area, the marker frequency and corresponding amplitude will
be shown. By a right click on the Graphical display you may delete a single or all
markers. The Cursor # can also be selected by tapping the corresponding number

on the PC keyboard, as a shortcut to the frequency tag setting.

— r-axis Scale and Shift

Ymax (dE |2|:| vI Sh“l-dElln v'I
Ymin (dB |-a|:| vI 3h2-dEl||;| vI
Cursor# |1_E

Cnline Frogress  [m i

3
2

Select the 1-5 Icon in the drop down list
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Cursor setting.
Right mouse button:.....Menue (only after the left mouse butten)

Operation with the keyboard:

Cursor setting.
SingleSweep with cursor being set, the active cursor
is the middle of theSweepWindow.

Cursor in the middle and Magnifiying Glass + 5ingle Sweep
Cursor in the middle and Magnifying Glass - Single Sweep

Cursor 3 Pixel left

Cursor 5 Pixel right

Switch to Cursor 1, with Return Set the Cursor

Switch to Cursor 2, with Return Set the Cursor

Switch to Cursor 3, with Return Set the cursor

Switch to Cursor 4, with Return Set the cursor

Switch to Cursor 3, with Return Set the Cursor
0..... Delete all Cursors

E..... Single-Sweep (Like Button)
W.....Continuous Sweep (like Button)
5 ....5top (Like Button)

X-axis: 10.0 MHz

Inverted triangle marker displayed

File Settings Graph Sweep Measurement Help

O=mEE | HEEN ¢ BE e B R

Sweepmode | Graph-Manager | VFO | Wattmeter | Calculations I Impedanza

o label —Sweepmode Setup ———

h Start Freq.(Hz) 2400000000
Cursor 1: Stop Freq. (Hz) [2475049600
2436.697600 MHz prreq.
Channel 1: -2.89dB Stepsize (Hz) I;r52mj
————
Cursor 2: Samples |ggg
2412, 107200 MHz Iﬁ
Channel 1: -60. 36dB )0
o Displ.-shift IU
Cursor 3:
2458.505600 MHz Profie |default =
Channel 1: -54.34dB Frequenzvervelfachung x 10
Sa0a,515200 M - Atenuation

' r4

Channel 1: -5.81dB LiESLl >
————
Cursor 5; — Mode
2450, 158400 MHz |Sweepmode |
Channel 1: -5.81dB
— Math. Corr. Channel1 W
Channel 1
max :-2.51dB 2432.56 1600MHz Math. Corr. Channel2 [
min :-74, 15d8 2474, 748800MHz

Frequency of the 5 screen markers displayed, and the signal level in dBm
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2.9. The Y settings in the Graphical Display

The Y axis scaling function:

The Ymax signal level on the Graphical display is selected in the drop down list.
Standard level is 20dB but 0dB more relevant for the NWT4000 family

Ymin signal level on the Graphical display is also selected in a drop down

list, generally choose -90dB. Fine adjustment in 1dB step is also selectable.

— Y-axis Scale and Shift

Ymax (dE IU vl 3h1—dEl| 0 :

— Y-axis Scale and Shift

Ymax (dE |0 Zh1-dB - -

el = o~ Ymin (@8 [90 <] ch2-ag 5 -l
ymin(@d 30 2 chodB[p -] 4
20 Cursor# 3
10 rsor# |4 vl 2
- r Online Progress = 4
Online -0 ress (memm=s :
-1

-2 ==

-3
_iﬂ

Y axis scaling function

To magnify the top area of a trace you may change the settings to Ymax=0dB

and Ymin= -20dB. Note that, because of the limited resolution of the MCU AD conver

~

sion the curve may appear i st e p pjagged as/seen below.

K-axis: 10.0 MHz

Select back to Ymax=0dB and Ymin=-90dB
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I Graphical Display -
‘MHz 49.550 49,570 49.590 49,610

0 49.540 1 49,560 49,580 49.600 49.620 0
dB 48,55MHz quartz crystad®999 sample 10Hz steps dB
-10 Cursor 13 -10
P 45,549940 MHz

20 Channe] 1: -2.8308 20

49,56 22.:"'0 MHz
-30 Channel 1: -39.93d8 -30
Cursar 3:

=40 49.5995840 MHz “0
Channel 1: -5.42dB

-50 e e -30
o Cursor 4
I 49,804070 MHz

-60 P Channel 1: -40.56dB -60
. Channel 1

-70 P max :-2,89dB 49, 550270MHz -70
Do min :-48.32dB 49. 568540MHz
P B3dB : 3,280 kHz

-80 Q: 15106.63 80
I f1: 49,543100 MHz
P fm: 49, 549740 MHz .

-0 T ) f2: 49,551350 MHz 50

Kawis: 100 kHz

Measurement of a 49.55MHz Quartz Crystal

2.10 Bandwidth display settings
The measured curve, can directly have in the Graphical Display the 3dB, 6 and 60dB

bandwidth shown as lines and the data shown in the text field with additional Q value and

rectangular coefficient. Tick mark the required function in the Bandwidth selection box. A

t i ¢ Warkerinesbtoggles all the marker line presentations in the Graphical display on

and off.

Bandwidth -

GdBIG0dBIShape [
Markerlines [
Inverse [

Bandwidth selection

6dB/60dB and 3dB/Q tick, the software will display the measured curves

3dB bandwidth and Q value. On above image the Q value calculated for a 49.55MHz
quartz crystal and below for the WiFi filter remark the 60dB on the high side of the curve is
way off because the notch is not 60dB deep enough some 56dB relative top level at
marker 1.
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K-axis: 10.0 MHz

The measured curve

Display of 3dB bandwidth, Q value and related

parameters

6dB bandwidth and 60dB bandwidth, is similarly
rectangular coefficient.

Markerlines are used to display the dotted line
bandwidth in the Graphical Display area, for better

recognition of bandwidth parameters.

B3dB Inverse is used for trap measurement.
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