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« GPSDO (u-blox NEO-7M) 10 MHz for local/shop usage

— 1 PPS accuracy

— On-board pre-amp voltage

— Sensitivity better than -147 dBm
— Output power 13 dBm

 RF generator (SiLabs Si5351A) ~2kHa to ~300 MHz + harmonics

— Harmonics usable beyond 1 GHz

— Output balanced, split or combined
More power,
Better spectrum,
I/Q signals or
* Two-tone generator

— Frequency resolution 1 Hz
— Output power 13 dBm (>1 Mhz), Attenuator control
— Separate power supply
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« MCU (Cortex ARM MO Microchip ATSAMD21G (Atmel)

__________[Rizero | ArduinoZero | UnoNamo ___

Clock

Clock type
Architecture
Program mem
EEPROM
SRAM

ADC

DAC

I/Os free

48 MHz

crystal, 10 PPM
32 bits ARM
256 kB

16 kB

32 kB

12 bits

10 bits

28

48 MHz

crystal, 20 PPM
32 bits ARM
256 kB

None

32 kB

12 bits

10 bits

13

16 MHz
Ceramic, ¥2%
8 bits RISC
32 kB

1 kB

2 kB

10 bits

None
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Functional diagram for one channel of the ULN2803A. Picture courtesy Texas Instruments.
cOom

Output C

When the COM pin is tied to the coil supply voltage the ULN2803A is able to drive inductive loads and suppress the Kick-
back voltage through the internal free wheeling diodes.

Diagram for connecting inductive loads, e.g. relays. Picture courtesy Texas Instruments and own work.
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RFzero™ is really easy to use

Immersion gold
surface Power control
12 test point IC in socket
GPS
optional

Individual
output filter

back-up : ‘ RF can be

Optional shielded

GPS USB Prnien. | - !
interface \ ‘::’ a . i TWO()tSPpeu?; e
On-board BO0O00| Jemaks .'-'!'.li‘ ¢ ' 7

- decouplmg\lm’ ov‘o"

PCB shield
ready

~_ EEPROM IC
[+opt. socket]

&———__ Ground loop for

ero alligator clip

USB is ESD v Pafage
protected ' \
: PCB is half

Test LED Eurocard
fits into

: %
: g umper
Three signal LEDs On-board LCD jump Pratal chvaat Bog (RF\

contrast and backlight
\ /
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Frequencies from 2289 Hz to ~ 300 MHz (or harmonic)
CW + carrier

FT4 + CW + carrier

FT8 + CW + carrier

JS8 + CW + carrier

JT4 + CW + carrier

JT65 + CW + carrier

Q65 + CW + carrier

RTTY x5 + CW + carrier

WSPR

Frequency compensation for multipliers up to 72 GHz

WWW.NTMS.ORG
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« Use Arduino development environment
— Access pre-written Arduino sketches and install them. Modify them.

« Use the RFzero Manager

— Allows configuration of existing Arduino sketches and downloading them to the
board.

e Use both!

— Customize whatever you want.
— Roll your own Arduino code.

— For the beacon, use a mixed mode beacon sketch (pre-written), configure the
sketch for our use and then modify this sketch to add the other stuff we need
related to polling the Hologram card, setting DC control relays, etc. This
eliminates the need for a separate Arduino!
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The RFzero Modes library

Constants and enums +

calculateTones () +

calculateTonesMulti () —
Usage

bool val = Modes.calculateTonesMulti (double fnom, CalcTones t tones, uintB_t

multiplier);

Functionality

Calculates the register values for the tones for entire sequence relative to the nomi-
nal frequency and taking the multiplier walue into account. The tones can be for the CW
part only, the MGM part only, carrier with 800 Hz CW modulation tone offset and MGM

tones or all of them.

Parameters

double fnom: the nominal frequency
CalcTones_t tones: the tones to calculate (TONES_ALL, TONES CMM, TONES CW or TONES_ MGM)
uint8 t multiplier: the multiplier value from 1 teo 255

calculateTonesReversed() +
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222 MHz beacon — To prove some things

222 MHz Beacon vl

Y

Qs Signal 222 Mhz
30W amp

13.8v@7A
10-13 dBm
222 drive
22 MHz
keyed
Y GPS antenna
— RFzero

Sw
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Implementation

24 GHz Beacon vl

)

Wavelab XN 1.5
watts 24.192 GHz

Tv@3a

10-13 dBm
144 MHz drive

144 MHz
keyed

Y

GPS antenna

— RFzero
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beacon design

24/47 GHz Beacon vl 24/47 GHz Beacon v2

¥ Y

Wavelab Bodnar GPSDO Wavelab
Charge
P
switched switched
12v UPO
10 MHz distro
144 Mhz sig gen WAIMBA WAIMBA
A+ amp Tov Quadrupler Quadrupler
144 MHz
Kuhne LO with oz Kuhne LO with
beacon string beacon string
12w 12v
switched switched
Arduino RFzero
Polling for commands Polling far cammands
Power switching L
Fuse & Relay bank Fuse & Relay bank
5walways on | 5 vahways on
12vDCto 5vDC 12vDCto5vDC
Always on oy Hologram SIM Always on o Hologram SIM
12vDCto 5 vDC 12vDCto 5vDC
- — 3y
switched switched
12vDCto 7.5vDC

12 vDC to 7.5 vDC
switched switched
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will be simplified

|
OO0000 MOSFETS =
EODDOG 12v V mon Alwal,'sun
|| Analog|Sensor Inp
|--r""' SvR Cur mon
o 8 _..-r""fv—n II 6vR Cur mon
E30
= o
g § o e o Var J| Cur mon
G L LK1317
Arduino Uno " s 12v II Cur man
HOLOGRAM a1 I_I_|7
I Board Lo 12w I Cur mon
Spare voltage monitors L <
|".l'mun| |'u'm|:|n| 2PDT relay can be

' | wired as needed
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e Shield

Many other PCBs available

 Filters

RF zero musi-n

L
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50 watt 6 meter amp designed for RFzero
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https://rfzero.net/documentation/third-party-solutions/pa-50-mhz-aft05ms031n/
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AB5N/B

Bob, ABSN, operates a 2 m beacon transmitting FT8 + CW + dashes on 144,257 MHz from EM34LM running 3,5 W. This is
probably the first FT8 beacon globally on any band.

Inside view of the compact ABSN/B 2 m beacon. Picture courtesy Bob, ABSN.

RFzero Board 5W PA Board 7805 5V for RFzero

AB5N/B 144.275 Buck Boost Reg. - 6.5V for PA
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GIOGDP

Geoff, GIOGDP, is using an RFzero as beacon driver for his 10 GHz personal beacon. The RFzero generates 216 MHz that
is multiplied 48 times to reach 10 GHz.

The 10 GHz personal beacon with x6, x2 and x4 multipliers. Picture courtesy Geoff, GIOGDP.
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KH6HME/B

Chip, N6CA, has built a new 2 m WSPR beacon to operate from Hawaii using the call KHGHME/B. The power is 40 W
(max) WSPR which is split between Southern Japan and the West coast of the US with seven element yagis.

The KH6HME/B RFzero inside a heavy duty box. Picture courtesy Chip, N6CA.
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Rfzero home page



https://rfzero.net/
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