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10 MHz — 15 GHz RF Signal
Generator

Features

Calibrated RF output

Ultra-small, milled enclosure

Open source Labveiw GUI software control

Run hardware functions with or without a PC
USB or UART control via USBC connector
Trigger, Modulation via USBC connector
Reference Input or Output via USBC

Open source USB breakout board sold separately
0.01dB amplitude resolution

0.01Hz frequency resolution

100uS RF lock time standard

250uS per step typical sweep speed

Up to +20dBm output power

Over 30dB of power control

2.5ppm internal reference accuracy

-115dBc/Hz phase noise at 1GHz @ 10KHz offset
Internal and External FM, AM, Pulse Modulation
External sweep, step and modulation trigger

500 point frequency and amplitude hop table
32-bit ARM processor on board

Low Power 400mA typical

Designed, manufactured, and supported in the®USA
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SynthHD Mini

Applications

Wireless communications systems

RF and Microwave radios

Software Defined Radio (SDR)

Radar

Automated Test Equipment,(ATE)

EMC - radiated immunity prescompliance testing
Electronic Warfare (EW) and Law Enforcement
Quantum computing andi@évice research

Plasma physics

Medical researchiand'treatment

Overview Description

The'Windfreak Technologies SynthHD Mini is a 10 MHz
to 15 GHz®software tunable RF signal generator and
frequency sweeper controlled and powered by a device
running Windows, Linux or Android via its USB port.
The SynthHD Mini also has nonvolatile on-board flash
memory so it can be programmed to fire up by itself on any
frequency, power, sweep or modulation setting (and
combinations thereof) to run without a PC in the field. This
makes for a highly mobile, low power and light weight
solution for your RF signal generation needs.

© Windfreak Technologies, LLC. 2021. All rights reserved.
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http://www.windfreaktech.com/rf-signal-generator-and-power-detector.html

FHMEE - Windfreaksp B X IERIZ I IE

Contents
1  USB / UART WARNING ...coociiitiuicsmsmsnssmsssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssasssssssssssssssssasssssasssssasss 2
AN 04 1 1 o U 1) o o, 3
2.1 Electrical CharacteriStiCs ........ccevvveeeiiiiiiiiiiierieiiiiinnnirec s s s ass e s s s ass s e e s s s s s sanss e s s s sssssssnns 3
2.2 Thermal Operating CharacteriStiCs ........cceerrriiriiiiiiisisiisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnsbossssssssabbsssssssssssnns 3
3 Software and HardWare.......c.coummmmsmmmmssssssssssssssssssssssssssssssssssssssssssssssssssssssafins s essssssssssssssess 4
3.1 Open SOUrce SOFtWare GUlI.........eeeeeeeeeeeeeeeeeeeeeeeemmeeeessessssssssssssssssssssssssssssssssssssssssssssdatssssssssssdutssssssssssssssssssssssssssnsnnns 4
3.2 USBC CONNECLOr PINOUL....ccciiiiiiiiieriitiiiiiiiennteeeiiisinnsreeesissssnsseeesssssssssssse detsessssssngftesssessssssnsseeesssssssssnnseeessssssssnns 4
3.3 Recommended UART / Trigger Breakout CirCUIL.......ccceeerreeererrueeeeeseessiBuneeeeesssessassasesssssneesessassessssasssssssnssssssassssassane 5
4 Typical PerfOrmance ... abhsssssssdsesssssssssssssssssssssssssssssssssssssssasssssssssassnns 6
4.1 2L T o UL oo T =T I SN L g N 6
4.2 RF Output Harmonic CoNteNt ........ccoiviieeeeiiimneieeendbiteriniineeiotieseeiieeennnsssssssseesnnnssssssssssssnnssssssssssssnnssssssssssssnnnssssssssases 7
4.3 Integer BOUNAArY SPUIS....ciiiiiiiiiiiiiiiiiiiinerees@iesseestatieseeseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 8
4.4 Phase NOISE aNd JItter.....ueeeiiiiiee e e ettt ss s s e s s s s saa s s e e e s s s s nnns 9
5 Device Information ........., PO ... Y 12
5.1 Mechanical Dimensions (1.6’4X 1.6” X 0.48” milled aluminum Case).......cccccvrriiirrrnnreriiiiissssnneennniisssssnnseesssssssssnes 12

1 USB/UARI'WARNING

The SynthHD Miniywas designed to work with a USB 2 port, or a USB 2 cable which can be plugged into either a USB 2 or
USBC portigUseia USB 3 cable only when tapping into the Power, UART, Reference and Trigger signals for 3.3V — 5V
COM port controliof the SynthHD Mini with your own microcontroller circuit. Using a USB 3 cable attached to a USB 3
port on a PC may have unknown consequences as the PC is not designed to see the SynthHD Mini UART and other signals
and vv. See UART app note for UART usage instructions.

A USB 2 to USB 3 breakout adapter board is available for easier access to the UART and Trigger / Modulation connections.

UART and Trigger signals are isolated with series 500 ohm resistors to protect hardware.

10MHz — 15GHz RF Signal Generator
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2 Characteristics
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2.1 Electrical Characteristics

Characteristic Notes Min. Typ. Max. Unit
Supply Voltage Suggested 300mA minimum 4.7 5 5.5 \%
Supply Current 0dBm RF at 1GHz 400 mA
Standby Supply Current RF output OFF 20 mA
RF Output Frequency Range 10 - 150 MHz
Calibrated Frequency Range 10 5000 | MHz
RF Output Power Maximum See graph dBm
RF Output Power Minimum See graph -13 dBm
RF OFF Output Power 100% shutdown of RF section < -80 dBm
RF Output Frequency Default is 0.1Hz selectable by Cha .01 Hz
Resolution
RF Output Power Resolution 0.01 dB
Output Temperature Variation +/- 0.6 dB
RF Output Impedance 50 Q
Internal Reference Frequency 27 MHz
Internal Reference Tolerance 25 ppm
Trigger Internally pulled up 5V tolerant -0.3 3.3 5.0 \%
UART 3.3V native, 5V tolerant -0.3 33 5.0 v
RF Connector Normally Polarized Female SMA

40 9
2.2 Ther erating Characteristics
Description Notes Min Max Unit
Operating Temperature Without airflow or heatsinking -40 30 °C
Query internal temperature sensor with
Operating Temperature software and keep below 75C with airflow, -40 75 Internal °C
heat sinking or limited duty cycle.

10MHz — 15GHz RF Signal Generator
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3 Software and Hardware

3.1 Open Source Software GUI

The included GUI is written in LabVIEW™ and source code vi’s are supplied with purchase of
hardware. Also supplied is a Windows installer for users that do not own the LabVIEW™ development
environment. All functions of the hardware are accessible by the software. Custom software developers
see the windfreaktech.com website for a download of the easy to use API document.

3 synthHD Mini
Generator I Sweep I Mod I Trigger I Read I Extras
HD Mini 5150
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5000.0000000 18.00 Teve

3.2 USBC Connector Pinout

The USBC connector is used in
Modulation and Trigger Signals.
port on your PC. Use a USB

unc ional way to allow access to UART, Reference,
s mentioned above, avoid connecting this device directly to a USB 3
sion cable instead.

USBC Pin # Description
A4, B4, A9, B9 +5V Power
22: EZ USB 2.0 differential pair
A1, B1, A12, B12 Ground

All,B11 UART SynthHD Mini TX (hook to host RX)
UART Rx A10, B10 UART SynthHD Mini RX (hook to host TX)
Reference A2 Reference I/0 (Warning: Single Sided)

Trigger B2 Trigger Input (Warning: Single Sided)

10MHz — 15GHz RF Signal Generator
4 Windfreak Technologies, LLC.




FHMBIE - Windfreakdh E X EXFHULTH

3.3 Recommended UART / Trigger Breakout Circuit
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4 Typical Performance

4.1 RF Output Power

The typical maximum and minimum output power of the SynthHD Mini is shown below. This graph is
of unleveled operation at the maximum and minimum RF power settings.

SynthHD Mini Power Range
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Power levels are settable in 0.01
a look up table unique to each de
onboard flash memory.

Output Power (dBm)
o

m in ents via software. On board calibration is attained through
e. Pevice calibration is performed at the factory and stored in

10MHz — 15GHz RF Signal Generator
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SynthHD Mini Calibration Performance 10 MHz - 15 GHz

20
15

10

Output Power (dBm)

L 2
-15
0 2000 4000 6000 8 00 12000 14000
RF Frequen )
——20dBm ——15dBm ——10dBm 0dBm ——-5dBm ——-10dBm

L 4
’\\
4.2 RF Output Harmoni

The typical SynthHD Mini h
fundamental power of 10

on

dgtortion is shown below. This data is taken at a leveled

If lower harmonic le necded, Windfreak Technologies suggest the use of low cost SMA filters

from Crystek and
Example: Cryste ss Filter — many cutoff frequencies, 1GHz example: CLPFL-1000, $25

10MHz — 15GHz RF Signal Generator
Windfreak Technologies, LLC. 7
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SynthHD Mini Harmonics with 10dBm Fundamental Power
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4.3 Integer Boundary Spurs @
A mechanism for in band fractional spur cre%ion i % stional PLL’s is the interactions between the
RF VCO frequency and the internal 27MHz referenég frequency. When these frequencies are not integer
related, spur sidebands appear on the VCO ectrum at an offset frequency that corresponds to
Itiple of the reference and the VCO frequency. These
er which is roughly S0KHz wide.

ic

40
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band the spacing will be by the RF divider.

A typical case generati
37dBc. A typicalcas
around 58dBc.

06.04MHz would give integer boundary spurs at a 40KHz offset at around
ting 7506.40MHz would give integer boundary spurs at a 400KHz offset at
ere measured with the reference doubler off and PLL ICP set at 5).

10MHz — 15GHz RF Signal Generator
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4.4 Phase Noise and Jitter
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5 Device Information

5.1 Mechanical Dimensions (1.6” X 1.6” X 0.48” milled aluminum case)
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