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NWT-7-Ex

1. Purpose of the device.

NWT-7-Ex - an advanced NWT-7. Into NWT-7 was added expansion board with a two-line
display, the buttons and the encoder, which allows the device to work stand-alone without a
computer. The basic pcb NWT-7 device is not necessary to reconstruct.

2. Specifications and description of the device.
2.1 Description

The device works as a standalone:
* signal generator;
* power meter;
* SWR;
* impedance meter..
When connected to a computer, it operates as :
* Sweep Generator;
* Power Meter with logging measurement results;
* Heterodyne based IF shift.

Full customization of the device operating modes can be made via the serial interface command
in the absence of the expansion board.

2.2 Specifications

The following characteristics the board NWT-7 and the device as a whole, are generalized
characteristics collected from the publications on the Internet and used of the equipment datasheets
and are not intended to metrological precision. The instrument parameters are given for said
synthesizers and using other may not reflect the specified:

1. VFO generator characteristics of the first DDS channel (AD9851):
* The frequency range from 50 kHz to 70 MHz with the unevenness of not more than 3dB
and from 10kHz to 80MHz when the unevenness of not more than 6db;
* Step adjustment is 1 Hz;
* Built-in switchable attenuator from 0 to -50dB to 10dB step;
* The signal level at the output to 13 dBm;
* The spectrum up to 70 MHz according to various estimates from Spur value to 40 dB,
defined set of DDS and low-pass filter at the output of DDS;
* The output impedance is 50 ohms.
2. Paramerty oscillator VFO second channel ADF4350:
* The frequency range of 137.5 MHz to 4.4 GHz;
* Step adjustment is 1 kHz;
* The signal level at the output to -1 dBm;
* The spectrum with the magnitude of Spur to - 20dB;

Page 2


http://www.asobol.ru/moi-konstrukcii/nwt---remix-from-ub3taf

NWT-7-Ex

3.

8.

* The output impedance is 50 ohms.
SWEEP measurement mode frequency response using WinNWT program:
* The frequency range from 25 kHz to 90 MHz (70 MHz higher than the signal is bad, but
the harmonics up to 90 MHz and has a permit to measure the frequency response) with the
unevenness of not more than 4dB (when enabled mat. Correction).
* The dynamic range from 80 dB to 90 dB (depending on the instrument workmanship,
housing and electromagnetic environment around).
* measuring the unevenness in the range of 0 to -50 dB less than 1.0dB (if the mat.
adjustment)
* measuring the unevenness in the range of 0 to -80dB at most 4 dB (if the mat.
adjustment)
The POWER METER - logarithmic detector::
* The dynamic range of -75 dBm to + 16dBm;
* Frequency range up to 400MHz on the datasheet (not tested);
* Step display values in offline mode 0,1 dB, measuring step limited ADC resolution 0,25
dBm.
* Input impedance 500m.
The POWER METER - Linear detector::
* The dynamic range of -20 dBm to +10 dBm
* Frequency range up to 2000MHz on the datasheet (not tested)
* Input impedance 500m.
» Step display values in offline mode 0,1 dB, step limited ADC resolution of 0.06 dB.
The SWR mode (what happened with my bridge):
* Frequency range 200 kHz to 70 MHz
* accuracy +/- 0.2 VSWR up to 2
* accuracy +/- 0.3 VSWR more than 2
*  SWR meter calibration is performed on 350 points;
Measurement of impedance:
* Produced in the frequency range of 200 kHz VSWR bridge - 70 MHz
* Accuracy depends on the accuracy of measurement of VSWR, because this is purely a
mathematical operation on the measured SWR.
Characteristics of the external detector depends on the connected external detector.

2.3 Device components

Not was translated

3. Designations of the user manual.

1. If the input command is required several successive pressing device buttons, they are written

in the curly quotation marks in this manual. Each button is written by a space. For example «F
0 5» mean for consistent pressing «F» key, then «0» and then «5».

2. Starting with firmware version 3.2.00 introduced the concept CHANNEL (Channel DDS):

Channel 1 (system designation CH1), considered the pins of the MC, which is connected by
the scheme v1.3 synthesizer AD985x.

Channel 2 (system designation CH2), is considered to be additional channel, which is
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connected by ADF435x scheme.

4. Controls and Interface.

Not was translated

4.1 Appearance and controls.

Not was translated

4.2 Purpose of the device control buttons.

Button General mode Command mode
F Entry to command mode Command cancel
OK Command enter
+ Attenuator value up (generator level Value Up
up)
- Attenuator value down (generator level | Value Down
down)
GEN Generator On/Off
C Deleting the current symbol in Deleting the current symbol in frequency
frequency input mode. input mod
1 (FQ) Inputting the number 1 in mode direct |Mode direct frequency input
frequency input
2 (SWR) |Inputting the number 2 in mode direct |Mode SWR meter
frequency input
3 (IMP) |Inputting the number 3 in mode direct |Mode impedance meter
frequency input
4 (PWR) |Inputting the number 4 in mode direct |Mode power meter
frequency input
5 (BAND) |Inputting the number 5 in mode direct |Band PWR change (changing calibration
frequency input values)
6 (LOG) | Inputting the number 6 in mode direct |Internal LOG detector
frequency input
7 (LIN)  |Inputting the number 7 in mode direct |Internal LIN detector
frequency input
8 (EXT) |Inputting the number 8 in mode direct |External LOG detector
frequency input
9 (CH) Inputting the number 9 in mode direct |Changing channel of the synthesizer
frequency input
0 (SETUP) |Inputting the number 0 in mode direct |Enter to setup mode
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Button General mode Command mode
frequency input
> Moving the cursor to the right to Moving the cursor to the right to change
change the frequency step the frequency step
< Moving the cursor to the left to change | Moving the cursor to the left to change the
the frequency step frequency step
Table 1

4.3 Purpose of the device control buttons in SETUP mode.

Button
(command Screen message Operation description
number)

1 SAVE STATE Saylng device settings for use when the device will be
switched on.
Turn on / off the backlight display with a record of the

LIGHT ON/OFF state of the EEPROM

Calibration of the power meter. For the current detector

3 CALIBRATE POWER with data entry in the current cell BAND.
Calibration of the SWR measurement mode (this is

4 CALIBRATE SWR done for the integrated logarithmic detector).
Setting ATT or gain on the power meter input. Write to

5 SET ATT INPUT the EEPROM.

6 DDS TYPE Changing DDS type for the current channel.
Setting the reference oscillator frequency ADF435h or

/ ADF REFIN/CORE core clock speed for AD985x

8 Hardware version info |Hardware version info

Table 2

4.4 Basic device management rules.
1. Entry to the command mode by pressing the «F» button.

2. When you enter to the command mode by pressing the «F», you can choose a command one
of three ways:

¢ Press the command number, see Table 1;

* Select a command by encoder, consistently turning over command from the list on the
screen;
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* Select a command by pressing the "+" or "-" (to increase or decrease the number of
command).

It is necessary to press the button «OK» to activate selected command. If the command
does not require any additional parameters, it is activated immediately. If required, then
you get into the value input mode or select the next menu item.

3. All of the commands for DDS, applied for the current channel.
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4.5 Displaying information on the display

4.5.1 Basic display mode

Not was translated

1

13, 3dBm 1.84Y
1. 068, 69aRUL*01

\ \ J ]
bodos
Puc. 1. Nudopmanus Ha nucniiee B pexxnMe n3mepenus momuoctu (PWR).
1 — 3HaueHne U3MEPEHHON MOIIHOCTH JIsl TEKYIIero aeTekTopa B dBm Ha Harpyske
50 Om, 2 — 3HaueHHEe U3MEPEHHOIO CPEIHEKBAIPATUUHOTO HANIPSHKEHHUS ,
3 — Kypcop, 4 — 3HaueHHe 4acTOThI JJIsl TEKYILET0, aKTUBHOTO KaHana, S — Homep
TEKyIIero, akTUBHOTO KaHana, 6 — Ha3Banue sueiiku XpaHeHHs KaTuOpOBOUYHOTO

3HAYEHUS HU3MEPUTEIII MOIIHOCTH, 7 — CHMBOJ CUTHAIM3UPYIOIIHNI O BKIIFOYEHHOM
cuHTe3zarope, 8 — HasBaHue TeKyllero akTMBHOIO JIETEKTOpA.

4.5.2 Displaying information in different modes.

Not was translated

5. Getting started.

1. To get started, you must specify the type of DDS, which are connected to channels 1 and 2
or disable unused.

2. Specify a reference frequency for the synthesizer AF435x and core operating frequency
synthesizer for the AD985x.

3. Calibrate Power meter.
4. Calibrate SWR meter

Page 7



NWT-7-Ex

5.1 Selecting the type of DDS.

1. Selecting the type of synthesizer is always performed for the current channel

2. Selecting the type of synth made by command «F 0 6».

3. Channel 1 may specify one of the 5 types of synthesizers:

0 —"OFF"

1 -"AD9850"

2 - "AD9851x1" - multiplication Refln x 1
3 - "AD9851x6" - multiplication Refln x 6

4 —"ADF4350"
5—-"ADF4351"
1. For channel 2 may indicate one of 2 types of synthesizers:
0—-"OFF"
1 —"ADF4350"
2 —"ADF4351"

5.2 Adjustment the REFIN /| CORE CLOCK frequency.

1. To enter the command mode you have to press the «F 0 7".

2. For ADF435x is specified a reference frequency of synthesizer, for synth AD985x is
specified a core clock after multiplying the reference clock frequency of DDS, the
multiplication factor is determined by the type of DDS circuit and its connections.

3. After entering this value is automatically calculated by the constant value for the DDS,
which is based on the frequency setting. Note that when working with WinNWT, a
command that comes when you change the settings in WinNWT can change a constant and,
in general, they should be the same.

4. This frequency value is essentially determines the value of the output frequency synthesizer.

5.3 Calibrating the Power Meter.

1. Calibration Power Meter is performed for the currently selected storage cell of calibration
value. The cell (VL, LF and etc) is selected by the command BAND (see. Section 6.4) and is
switched for the current detector. 6 cells exist for each detector. For all detectors is 3 * 6 = 18

cells.

2. Procedure for calibration for internal Log detector:

1. Turn on DDS channel 1, if necessary, by command «F 9».

2. Select the storage cell, setting the BAND (see. Section 6.4), the command «F 5".

3. Select the internal LOG detector using command «F 6.
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. Connect the output of the internal DDS or external generator to the input of (Log detector)

through the triple splitter.

. To the triple splitter connect the reference power meter or oscilloscope;

. Set the frequency at which you want to calibrate and enable DDS by press button « GEN»

or external generator.

. Enter to the calibration mode, the command «F 0 3".

. In the top line you will see the measured value of the power that you need to adjust the

buttons "+" / "-" (roughly) and encoder (for sure). The value of the power measured by the
logarithmic detector can not be set to an accuracy of 0.1 dB, because this limitation bit
ADC. At the end should match the values on the reference instrument and calibratable
detector with reasonable accuracy. «OK» should press when finished.

. After clicking «OK» on the screen will be prompted to install an external attenuator to - 40

dB. A output DDS channel 1 will switch attenuators - 40 dB. Accordingly, if the detector is
calibrated by the built-in DDS, you need only to confirm that the attenuators incorporated
by pressing «OK» button.

10. At one second will display the inscription « COMPLETEy, a calibration value will be

stored in the EEPROM.

. Next, you can repeat the power meter calibration to other frequencies by selecting another cell
to store through BAND command or other detector.

5.4 Calibration Mode SWR.

1.

Calibrate SWR mode can only be performed after calibrating the built-in logarithmic
detector storage cell «LF», because from this storage cell is taken the slope of the transfer
characteristic of the current detector.

Procedure for calibration:

1. Connect between the integrated logarithmic detector and output channel synthesizer 1
bridge to measure the SWR. Input for measurement are not connected (open).

2. Turn on DDS channel 1, if necessary, by command «F 9».
Select the «F 6» built-logarithmic detector.

4. Select SWR calibration command by pressing «F 0 4». The display will read the
proposal to connect the bridge and leave the measurement port open, click «OK».

5. On the inscription « CALIBRATING» will be displayed, and after 1 second inscription
«COMPLETE» will be displayed.

5.5 Calibration mode IMP (measurement of impedance)..

3. Additional calibration this mode is not required, the calibration values are taken from the

SWR calibration mode.
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6. Operation with the device

6.1 Selecting the current channel DDS.

1.
2.
3.

Change the current channel to the connected synthesizer produced by the command
«F 9».

The number of the current, the active channel is displayed on the screen in the form of
inverse numbers 1 or 2 after the frequency value.

If for the current channel is not set type of DDS, the inscription «DDS OFF» will be
displayed instead of the frequency.

6.2 Setting the DDS frequency generation.

1.

There are two ways to specify the frequency:

1. Direct input frequency numbers in the basic device operation. At the same time checked
the correctness of the boundary frequency for the current channel;

2. Enter the frequency by the command «F 1». In this case the boundary conditions is
checked by pressing «OK» button. This allows you to directly enter the desired value of
frequency numbers starting from zero.

For all input modes frequency:
1. Digit buttons are using "0" - "9" buttons «>», «<», «+», «-», «C».
2. The encoder works to change the value at the current cursor decade.

3. Flashing cursor indicates the place of the beginning of the input value of frequency
numbers. Also, the cursor indicates the digit to be changed by the rotation of the encoder
or by pressing "+" button, "-".

4. You can change a digit decade, by buttons ">" or "<".

If the generator is turned on, when you enter the direct input, the new value immediately
applied to the current channel. Also, the frequency will be immediately changed by the
rotation of the encoder and use the "+" button, "-".

For synthesizers AD985x setting and displaying the frequency is in Hz. For synthesizers
ADF435x setting and displaying the frequency is in kHz in steps of 1 kHz.

6.3 Enable | Disable DDS.

Power on / off DDS produced by « GEN» button.
If the DDS is enabled, an asterisk displays after the active channel symbol.

The generator does not turn on if you do not set up a DDS on a current channel that you
want to activate.

In the case unless the DDS type on the current active channel, the screen when you try to
establish the frequency will be displayed inscription «DDS OFF».

If there is no REFIN frequency synthesizer for ADF435x or CORE CLOCK for AD985x,
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the DDS also turns on. No further warnings appear.

6.4 Command BAND.

Command «F 5».

This command is used to select the cell for a storage power meter calibration values. You
can save notes with storage cells (range), and frequencies on the case. Frequency ranges and
storage location are selected independently. The following frequency values for the cells are
for example. When calibration is important to realize that the detector has a measurement
range of more than DDS range and high frequencies, respectively, for the calibration can be
carried out only with an external oscillator and external attenuators.

Detector ranges (the name of the storage cells) as an example for the AD8310:
VL - very low (50 xI'm — 500 kI'1)

LF — low frequency (500 xI'u — 5 MI'1y)

MF — medium frequency (5 MI't — 30 MI 1)

HF- high frequency (30MI'u — 100 MI'1x)

VH — very high frequency (100 MI'nu — 300 MI'wr)

UH - ultra high frequency (300 MI'ty — 400 MI'r)

VL, LF and etc are used only for power meter mode as into WinNWT. Ranges are not used for swr
mode. You can write on paper(box) any ranges for storage cells (VL, LF...) of power meter.

VL, LF and etc is only name of storage cell !!!

6.5 Measurement of SWR (SWR).

Not was translated

6.6 Measuring the IMP (impedance).

Not was translated

7. Work in conjunction with WInNWT program

1.

After starting WinNWT program, you need to install the correct serial number in the
program settings (standard operation).

WinNWT program not produces switching NWT-7-Ex unit channels and is only connected
with the current channel. Channel ¢ connected synthesizer must be installed on the device
manually before start the program WinNWT by «F 9» command.

After starting the program and successfully connect to the device, in the top line of the
program should display the firmware version on DL4JAL classification device (HW: 119).
The LCD screen of the device at the same time will display "PC CONNECTED". That
means the device management WinNWT passed to the program and the device will not
execute commands from the keyboard.
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10.

11.

12.

After the end of the program WinNWT it must be closed and press any button on the
keypad. Control will pass to the device with the device initialization values saved at power.

If you enter the Setup program when connected to DDS Channel 1, then you must ensure
that you have the same frequency of the DDS core installed in the standalone mode of the
device and operation via the WinNWT program since when you save the settings in the
device WinNWT program writes the new value of the current channel DDS constants in the
device EEPROM.

WinNWT program does not change the frequency REFIN / DDS CORE, but it changes the
value of the constant DDS, which is calculated based on the frequency entered in the
settings window. Therefore, if the DDS frequency is set via the device interface and through
WinNWT do not match, then you will visually see the different frequencies in the respective
interfaces, but DDS constant will be calculated based on the last entered value of the
reference frequency. The current value of the constant and the other channel settings are
available for command «i» of section 8 (serial commands)

REFIN frequency for the DDS ADF435x introduced only via the device interface command
«F 0 7». Constant DDS is not used, so the core frequency set for ADF435x when working
through WinNWT does not matter.

For proper channel working with synthesizer on ADF435x, it is necessary to deliver the
program settings WinNWT frequency multiplier equal to «x10». The frequency of the
graphs will be displayed correctly to 9,9 GHz and input frequencies in the interface
WinNWT it can be entered in Hertz and up to 9,9GHz (Step ADF4350 synthesizer tuning 1
kHz, so set a value less than this value do nothing).

In WinNWT program can use an external detector for measuring SWR, which are not
implemented in a standalone device mode.

When working with the unit in two-channel mode (if you have two synthesizers) is
convenient to use the two configured device profiles for WinNWT program. Profiles are
stored under different names, and then used as a parameter when starting WinNWT
program.

Example WinNWT row start with a specific profile:

o Profile for AD9851 - "C: \ WinNWT5 \ winnwt5.exe" app_ru.qm ad9851.hfc
o Profile for ADF4350 - "C: \ WinNWT5 \ winnwt5.exe" app_ru.qm ad4350.hfc
Creating a profile:

©  Turn on the desired channel on device «F 9»

o Adjust if necessary synthesizer type and core speed or frequency reference for the
current, active synthesizer.

© Run WinNWT.

o Make the settings for the selected channel, and synthesizer. Make sure it is working
properly.

o Select the menu in the "Settings / Save Configuration", enter the name of the
configuration (profile), as described in the preceding paragraph and save. The name of
the configuration that would best match the name of your synthesizer, for a better
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understanding of what is happening. Do not forget to attribute extension ".hfc".
o Create a shortcut to start the program, start with a string as described above.

o Repeat this procedure to another instrument or synthesizer.

8. Serial commands of USART.

Described in a separate attached document «Commands SERIAL NWT-EX v2.3.00.pdf»

9. References and links

1.

9.

10.
11.
12.

13.
14.
15.
16.

17.
18.
19.

20.

JlononHuTenbHbIE MAaTEPUAIIBI IO TPUOOPY U €r0 KOHCTPYKIUH, a TaKKe HHPOpMAIUs 10
HaCTPOMKE, HAXOIATCS B PUJIAraéMOM apXuBe U Ha caiite B BeTke NWT-7-Ex.
DLI1ALT, aBTop nepBoHavyaibHOM Bepcur npomku NWT-7 u nmporpammsl st PC.
DLA4JAL, aBTop Tekymeit Bepcuu npomBkd NWT-7 u nmporpammbel WinNWT4. Ha caiite
ecTb Bce npomuBku U nporpamma PC s Becex Bepcuit NWT.
http://www.g-qrp-dl.de/Projekte/NWT_Text/nwt text.html

[Tpumepsr u3mepenuii or DL1ALT http:/www.g-qrp-

dl.de/Projekte/NWT_ Text/NWT_Fotos DK3WX/nwt9mhznwt_fotos dk3wx.html
Onucanne nporpammbl Ha HeMenkoM WinNWT.

[TepeBon Ha pycckuit yactu onmcanus nporpammbl WinNWT.

Henasno (06.08.2014) aBTop omyoOsmkoBan ceoe onucanne WinNWT Ha aHrmiickom
s3pike patupoannoe 2009 roxom. http://www.dl4jal.ew/LinNWT_doc_en.pdf
Matepuainbl )KypHaJIOB cO CTaTbsIMH Kcnionb3oBaHrusd NWT, ecTh cXeMbl COTJIaCOBaHUS
(GUIBTPOB.

Matepuansl )KypHaIIOB IPOJOIKEHUE.

W3mepenue IIuHbBL Ka0els U YKOPOUSHUSL.

CopTupoBKa KBapIIEB, MOCIEI0BATENIbHBIN U MapauieabHbli pe3oHanchl. Ho mydme
ucnoas3oBath M3mepurens KCB

HcTokoBblii OBTOpHUTENL ABTOp leokri

Buermnuii BBIHOCHO! BBICOKOOMHBIN IETEKTOP. ABTOp leokri
Bapuant nnater Ha DIP miata u cxema He MOETo BapHaHTa, MOAPOOHEE YUTAUTE 1O CChUIKE.

Komannwst nocnenosarensnoro untepbeca NWT, nepesog UB3TAF. Ha nanuslit MOMeHT
€CTb €Il¢ ONUCAHUE B OPUTHHAJIE, CM. I1.8.

®opymsl Ha CQHAM.RU no o6cyxaennto qaHHo# KoHCTpyKuuy Bertka 1, Betka 2

Mou BHEITHWE IETEKTOPBL.

IToxoxue ITnarert NWT-7 moxxkHO KynuTh BOoT TyT UR4QBP, cxemMa HEMHOTO Jpyras, HO
Oyznet paboTaTh.

ITporpamma WinNWTS5 http://www.asobol.ru/software/winnwt5

(c) 2015, UB3TAF

Nizhny Novgorod, Russia,
http://www.asobol.ru/moi-konstrukcii/nwt-7-ex
Andrey Sobol
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http://ur4qbp.ucoz.ua/shop/60/desc/pechatnaja-plata-dlja-universalnogo-izmeritelja-achkh-nwt-7-usb
http://www.asobol.ru/moi-konstrukcii/nwt-7-ex/3-detektory
http://www.cqham.ru/forum/showthread.php?t=13733
http://www.cqham.ru/forum/showthread.php?t=3153
http://www.cqham.ru/forum/showthread.php?t=3153&p=493841&viewfull=1#post493841
http://www.cqham.ru/forum/member.php?u=6371
http://www.asobol.ru/moi-konstrukcii/nwt---remix-from-ub3taf/cto-takoe-nwt-i-ego-parametry/akt_logarifm_128.rar?attredirects=0
http://www.cqham.ru/forum/member.php?u=6371
http://www.cqham.ru/forum/showthread.php?t=13733&p=430419&viewfull=1#post430419
http://www.cqham.ru/forum/showthread.php?t=13733&p=422521&viewfull=1#post422521
http://www.cqham.ru/forum/showthread.php?t=13733&p=422349&viewfull=1#post422349
http://www.cqham.ru/forum/showthread.php?t=13733&p=408202&viewfull=1#post408202
http://www.cqham.ru/forum/showthread.php?t=13733&p=408025&viewfull=1#post408025
http://www.cqham.ru/forum/showthread.php?t=13733&p=377283&viewfull=1#post377283
http://www.g-qrp-dl.de/Projekte/NWT_Text/NWT_Fotos_DK3WX/nwt9mhznwt_fotos_dk3wx.html
http://www.g-qrp-dl.de/Projekte/NWT_Text/NWT_Fotos_DK3WX/nwt9mhznwt_fotos_dk3wx.html
http://www.g-qrp-dl.de/Projekte/NWT_Text/nwt_text.html
http://www.dl4jal.eu/
http://www.dl1alt.de/
http://www.asobol.ru/moi-konstrukcii/nwt-7-ex
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