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1 Description

The RF Exploréfpconverter is digh-performanceRF frequency mixer. éxtendsinput frequency
ranges from 100KHz to 250MHz in RF Explorer Spectrum Analyzer and other devices such as SDR and
wideband radios.

RF Explorer Upconverter is a mydtirpose device:

1 Includes an Upconverter Mixer to enable frequencies 100RBOMHz in pur RF Explorer
Spectrum Analyzer or other devices such as$IR and converts into 536/80MHz

1 Internal selectable Low Noise Amplifigith 25dB nominagain; the LNAncrease sensitivity of
receivers, Spectrum Analyzers, Oscilloscopes and Near Rielthas inwidebandfrequencies
100KHz 4GHz

1 Internal selectable Attenuator 30dB nomirsdds support fotarge signahttenuation.
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2 Features

Internal LNA amplifier and selectable attenuator

In Mixer mode convert frequencies from inpLl@OKH250MHz up to 530-F80MHz output

In Bypass mode it can work in frequencies from 50KHz to 4GHz including LNA and Attenuator
Compact size and light weight

Solid aluminum metal case

=A =/ =4 =4 -4 =

Mini USB port is used for powering the unit DC 5V, easy connect®@ wall wart or even
portable power bank battery.
9 Easy connection to RF Explorer with included RF adapter SNAVidize

1 Ideal device to amplify weak signals using RF Explorer Near Field antennas

RF Upconverter Mixer
Attenuator and LNA

INPUT
OUTPUT
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3 Specification

=

Input Frequency bandvixer Mode 0.1-250MHz

Input Frequency band: Bypass Mode 8GHz

LNA Frequency band-AGHz

Attenuator Frequency band:-04GHz

Internal selectable LNA 25dB gain

Internal selectable Attenuator 30dB

Standard SMA 50 ohms RF connectors

Absolute Max input power Bypass antielhuator mode: +30dBm
Absolute Max input power LNA modetGdBm

=2 =4 =2 =4 4 4 4 - I

Mixer stability and accuracy (typical}1®ppm

=

DC decoupled RF input and output connectors can support +16VDC.

4 Package contents

1 RF Explorer Upconverter device

1 SMA MaleMale adapter
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5 Basic operation with Spectrum Analyzer

The Upconverter can be connected to any receiver device, such as RF Explorer or other brands Spectrum
Analyzers.

The RF Output of the Upconverter must be connected to the RF
Input of the Analyzer.

RF Upconverter Mixer
Attenuator and LNA

The included S MaleMale adapter is the ideal choice to connect

E to RF Explorer Spectrum Analyzer. Other options can be used to
connect to the Analyzer, such as a RF cable if longer distance is

i z required.

& -

RF 50Q ON € OFF

The RF Input of the Upconverter in this way becomes the actual
input of the connected RF system, delivering mixed or direct RF
signal based on simple push button selection.

RgHZ:ILl:ﬂm’L The Upconverter requires a standard 5V USB power source. It can
Sl e be connected to a computer USB port, a wall wart charger or even a
usmnu‘ A MENU portable USB bmry paCk'
4 \ ENTER >
¥ Note: The USB port is not capable of amntrol ordata transfer,

only DC power.

Future firmware upgrade in RF Explorer for Windowsimgllide a simple selection of external
Upconverter for visual frequency and amplitude adjustment. Inenirfirmware version, or if using
other brand Spectrum Analyzer, please note these operational details:

1 Frequencies will be offset by exactly 530MHz. Detecting a signal of 5SMHz as an example, will be
displayed at 535MHz.

1 Amplitude offset is aboutsdB for Bypass mode35dB for Attenuator mode and +25dB for LNA
mode. This can be adjusted in OffsetDB parameter in ATTENUATOR MENU of your RF Explorer.
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5.1 Selecting operational mode

TheRF Explorer Upconverter is easily opedatdth 2 pushbuttonson the front cover:

1 Button A(BUTN Agan switch three possible states: Bypass, LNA and Attenuator. These three
states ardotally independent of the Mixestate.

1 Button B(BUTN Bgan switch two possible states: Mixemabled, or Direct signal pass.

Three different LEDsonvenientlylabeledreports current state:

1 MIXERThe LED lights when Mixer is enabled, being off if Mixer is disabled.
1 LNA The LED lights when LNA is enabled.
1 ATTENThe LED lights when the Attenuatsrenabled.

If both LNA and ATTEN are off, the bypass mode is active. LNA and ATTEN can never be enabled at the
same time.

5.2 Signal amplitude levels

The LNA is highperformanceamplifier, useful to increase Riput signal amplitude. lvorks best
when irput signal is below30dBm avoidingdistortion and potential overload.

The attenuator can support sustained input power of up to +30dBmsaodld be used to reduce

amplitude of RF signaltypically for RF Explorer Spectrum Analyzer the Attenuator @od ghoice for
signals larger thar20dBm.

For best resultaind safe operatioffiollow below indications:

Mixer LNA Attenuator Rel\;(;?lrgsﬂtded l\?gjcl):\ugﬁt
OFF OFF OFF < +20dBm +30dBm
OFF OFF ON < +20dBm +30dBm
OFF ON OFF <-30dBm +10dBm
ON OFF OFF <-10dBm +10dBm
ON OFF ON < +20dBm +30dBm
ON ON OFF <-40dBm -20dBm
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The Recommended Input is the maximum signal prodpg linear outputwith minimal or no distortion
Signals higher than this level can be safe for the devicenlaytproduce distortion and
intermodulation.

The Absolute Max Input is the limit level, beydhdt, the device may get permanent damage. It is not
recommended to work at levels near the Absolute Max.

Note the safe input signal levels are Itav the LNA ad, therefore, it is not suggesteattivatingthe
LNA when the input signal level is unknown. In such case, it is best practice to first enable Attenuator
and, after signal level is known to be safe, use Bypass or LNA mode.

5.3 Basic Internal functionality
For simplicityjust basic functional RF modulase depicted. Other details such as RF filters or Local
Oscillator are not included in this sectid@heck sectio8 Advanced operatiofor more details.

LNA RF MIXER

BYPASS

RF SWITCH . RF SWITCH RF SWITCH

ATTENUATOR

INPUT
OUTPUT

The internal RF blocks are connected by high performance RF switches. These are operated indirectly by
push buttons toselectthe RFsignal @th.

Frst stage LNA Attenuator a Bypas<an be selected to adjust the input signal level.

Scond stage RF Mixerlfenabled frequency translatiorwill be in placeif disabled therDirect signal
low loss path is used

The Mixer is tunedvith a Local Oscillator &xactly530.000MHz with a 10ppm crystéhput

frequencies aresupported in range 100KHz to 240MHz with translated output in 530.100MHZ to
770MHz. If some attenuation is acceptable, the mixer can be used 2f00dHz input and beyond, with
corresponding output at 780MHz and beyond.
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6 Characterizetfrequency Response
6.1 S21 Gain in Direct Mode
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6.2 S21 Gain in Mixer Mode

Gain dB
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6.3 S11 in Direct Mode
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6.4 S22 in Direct Mode
S22 in Direct ModeFull band
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7 Usingthe Upconvertemwith RF Explorer for Windows
One important advantage of usirgcharacterized mixéas the automatic adjustment available in RF
Explorer for Windows application.

Using this feature and calibration files provided, the application will autormstidesplay the real signal
power leveland frequency

7.1 Spectrum Analyzer mode

For configurations where the Mixer is enabledstandard spectrum analyzer screehe visual
frequency offset correction is defined in the menu Dewicaffsetwith value as530MHz the Checkbox
for Tracking should bencheckedSpectrum analyzer can seg in a range of 0.£ 250MHz max

If the Mixer is not enabled, frequency sétt should be set to zero.

Configure Offset

AMPLITUDE OFFSET dB
FREQUENCY OFFSET nnnn MHz

o

Corcs

7.2 Signal Generatdracking

For orrect trackingSNA configuration when using the Upwgerter, selectfrequency offset correctiom
the menu Device-Offsetwith value ast530MHz the Checkbox for Tracking shoulddiecked
Spectrum analyzer can sein a range of 0.2 250MHz max

If the Mixer is not enabled, frequency sétt should be set to zero.

7.3 Calbration profilecorrection files
Calibration files are available for download and are very easy to use:

1 Download files fromwww.rf-explorer.com/downloads

1 Decompress file contents and store all *.Ritgs in a folder of your choice. The recommended
path is the folder directly pointed by %appdatd®Explorer this is the same folder used by
other calibration files.
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e
Home Share View

W
| e BF
Copy path

Copy Paste _ Move Copy Delete Rename M
2| Paste shortcut to- to- - fo

Clipboard Crganize

(© = 1 | || %appdata3\RFExplore
Sappdata®\RFExplorer

-0 Favorites

4. Downloads

1 To enable calibration of a specifipconverter configuratioin RF Explorer for \Wilows, open
menuFile-5 [ 2 R | Y LI A ( dendseleceitThelableibeléw/incladestalbstiggested
configurations for the different options available in the RF Explorer Upconverter.

Attenuator O':ﬁrsegtu(ﬁ/lnﬁz) Recommended Correction file
OFF OFF OFF 0 Upconverter_Bypass_Direct.RFA
OFF OFF ON 0 Upconverter_Attenuator_Direct.RFA
OFF ON OFF 0 Upconverter_LNA_Direct.RFA
ON OFF OFF -530 Upconverter_Bypass_Mixer.RFA
ON OFF ON -530 Upconverter_Attenuator_Mixer.RFA
ON ON OFF -530 Upconverter LNA Mixer.RFA
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1 Make sure theAutoload model amplitude correction daoption isunchecked andUse

Fle itude correction datis checked

Load RFE data file...

Open recent data files

Save RFE data As...

Continuous log to RFE data file
Save RFE data on Close

Export Single Signal C5V As...
Export Curmulative CSV As...

Save RFS Screen file As...
Load RFS Screen file As...

Save Remote Image As...

Save SNA Mormalization As...
Load SMA Normalization,..
Save SNA 51P data As...

Save SMA CSV data As...

Autcload model amplitude correction data
Load amplitude correction file..,

Use amplitude correction data

Save Bitmap screenshot image...

Page Setup...
Print Preview...

Print...
Reinitialize Data Buffer...

Exit

Pagel4of 18



R Explonen’

RF Explorer Upconvert&dvanced Mixer datasheet

8 Advanced operation

This section igseful ifextra detailsare required; It may hel get all possible juice from the RF
Explorer Upconvertein non-conventional scenarios

8.1 Internal Mixer details
In certain scenarios it may be useful to understand how the internal mixer wer&gious knowledge of
basic heterodyne topology is required.

Local Oscillator
530MHz

FILTERS
™

550MHz

FILTER1

240MHz

FILTERZ2

530-780MHz

RF MIXER
X LT5560 /\

| P |

RF SWITCH RF SWITCH

The high performance double balanced active Mixer LT5560 is at the core of the design. This component
offers excellent response for low level signals.

Input low pass FILTER1 with 240MHz cduoe unwanted signals, whiteand pass FILTER2 at the
output removes unwanted suproducts and image frequency efficiently from the output

The Local Oscillator is driven by a 10ppm crystal, and can be adjusted manually for fine tune
530.000Mhz outputA low pass FILTER3 removes harmonics and high frequency noise.

The 530MHz LO signal is fairly attenuated but still available at the output with atisdBm power

level; LO cannot be completely eliminated in a heterodyne system. Fortunately, this signal uwsedb

to tune the output system to easily reference the
as an SDR.
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8.2 Fine tuning the L@equency
The LO frequency is calibrated at factory, for a relative error of only Ippicalat 25C temperature.

If working at completely different temperature or some aging effirift LO frequency to a value that is
not good enough, it can be manually calibrated by following this procedure:

1.

2.

Connect a 500hm dummy load at the RF input of the RF Explorer Upconverter

Connect a Spectrum Analyzer or a sensitive RF frequency counter at the RF output of the RF
Explorer Upconverter.

Configure the Upconverter to have LNA and Attenuator disabled, and Mixer enabled.

Connect USB DC power while pressing buttons A and B simaltsly for 5 seconds. This will
enable the special Frequency Calibration mode.

Press button A or B to increase/decrease LO frequaboyt 500Hzach time
When correct frequency is adjusted, unplug the USB DC power.

RF Explorer will remember and use théwv configuration from this point on.
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9 Revision History

Version Date ‘ Comments
1.0 2017-11-12 | FirstVersionassuming Spectrum Analyzer firmware v1.23
1.1 201906-05 | Added details to cover differences betwespectrum analyzer and

tracking S modes
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