
ZETA20 

DS-ZETA20-1 

Description  

The ZETA20 modules are extremely cost effective and high performance radio module based on the Sili-

con Labs Si4463. Supplied in a miniature surface mount or DIL package this transceiver module can 

transmit/receive at up to 1Mbps over a range up to 4,000m. 

This module including crystal, RF Changeover switch, impedance matching network and track layout     

provide a simple digital interface and direct antenna connection. This enables a plug in RF solution with 

maximum efficiency. Programming of the module is via SPI interface. 

The module contains a highly efficient Impedance matching network with RF Switch delivering a full 

+20dBm at the pin of the module (unlike many other modules where the power is lost from the IC to the 

module output. These modules will suit one-to-one or multi-node wireless links in applications including 

car and building security, POS and inventory tracking, remote process monitoring. 

+20dBm RF Transceiver 

Features 

• TINY form factor:  16mm x 16mm 

• 4Km range, optimised RF matching 

• Low cost and high performance  

• Frequency - 868MHz 

• +20dBm TX power 

• 1.8V  – 3.6V power supply 

• Low power consumption  

   - 50nA Standby 

   - 13mA Rx 

   - 85mA Tx @ 20dBm 

• EZRadio
TM

 from Silicon Laboratories 

• High sensitivity -129Bm (@ 2.4kbps) 

• Max data rate 1Mbps 

• TX and RX 64 byte FIFO 

• Integrated battery voltage sensor 

• Integrated Temperature  sensor 

• Packet handling: 

   Preamble 

   Sync word detection 

   CRC 

• Based on Silicon Labs’ Si4463 chipset 

• 2.54mm pitch for easy prototyping 

 

Intended Use 

• Home automation 

• Sensor networks 

• Telemetry 

• IOT 

• Mesh networking 

Ordering information 

Part Number Description 

ZETA20-8S FM Transceiver module, optimised for 868MHz  

ZETA20-8D DIP FM Transceiver module, optimised for 868MHz  
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PIN Definition Type Function 

1 
Antenna  

connection 
In/Out 

Antenna pin connection.  Keep short and match to 

50ohms for best performance 

2 GND In Ground connection 

3 Shutdown In 

The shutdown state is the lowest  

current consumption state of the device and is en-

tered by driving SDN high. In this state, all register 

contents are lost and there is no SPI access. Drive 

low to exit for normal operation 

4 Vcc In Power Supply connection 

5 Interrupt Output 

Active Low 

Interrupt Status Output – Read interrupt 

status for event details 

E.g. The FIFO on the ZETA module contains data  

6, 7 GPIO 0, 1 In / Out 

General Purpose I/O can be configured by Si4463 to 

provide additional functions e.g MCU Clock output, 

FIFO Status, POR, Wake timer, Low Batt Detect, etc 

8 GPIO 2 Out 

Used with Si4463 GPIO 3 to control the RF Switch to  

Transmit or Receive. 

GPIO 2 controls TX 

GPIO 3 controls RX 

9 Serial clock  In 

Serial Clock Input (0 – VDD V): Provides serial data 

clock for 4-line serial data bus 

Data is clocked on the Positive edge transition 

10 Serial data In In 
Serial Data Input (0 – VDD V): Serial data stream in-

put for 4-line serial data bus 

11 Serial data Out Out Serial Data Output  (0 – VDD V) 

12 
Serial interface 

select  
In 

Serial Interface Select Input (0 – VDD V): Provides 

select/enable function for 4-line 

serial data bus. 

ANT

GND
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Vcc

SDI

nSEL

SDO

nIRQ

SCLK
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8

7GPIO 0 GPIO1

GPIO2 TX_Sw

Pin Description 
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SO mechanical dimensions 

Electrical parameters 

Absolute maximums 

Symbol Parameter Minimum Maximum Unit 

Vdd Positive power supply -0.3 +3.6 V 

Vin Voltage on digital inputs -0.3 Vdd+0.3 V 

Vin Voltage on analogue inputs -0.3 Vdd+0.3 V 

RX Max RX input power   +10 dBm 

Top Operating temperature -40 +85 ˚C 

Tst Storage temperature -55 125 ˚C 

Recommended working range 

Symbol Parameter Minimum Maximum Unit 

Vdd Positive power supply 1.8 3.6 V 

Top Working temperature -40 +85 ˚C 
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RFIC

LNA

PA

SPI

Battery vo ltage 

de tector

XTAL

RF 

Matching
ANT

SDI

SDO

SCLK

nIRQ

Vcc

GND

LB

RF 

Switch

RX TX

RF Switch Control 

GPI/O

2     3

Block diagram 

Description 

The ZETA20 incorporates a high performance RFIC (Si4463) allowing high data rates and great receive 

sensitivity. With this powerful RFIC combined with the expert knowledge in RF matching from RF Solu-

tions, ZETA20 is a module with industry leading specifications, such as size and price versus  

performance.  

Additional module features, such as 64-byte TX/RX FIFOs, preamble detection, sync word detector, and 

CRC,  reduce overall current consumption and allow for the use of lower-cost system MCUs.   

The ZETA20 comes enabled with Manchester Coding. This method provides a state transition at each bit 

and so allows for more reliable clock recovery. Manchester Code is used in conjunction with the packet 

handler option and will be applied to the entire packet (the preamble pattern is set to continuous “1” if 

therefore, the chip rate of the resulting preamble pattern is the same as for the rest of the packet). 

         1        0        1          0         0        1          1         1 

Clock 

 

 

Data 

 

 

Manchester 

RF Switch Control 

The ZETA20 module contains an RF switch to automatically connect the antenna to the TX circuit or the 

RX Circuit. The RF Switch is controlled by GPIO 2 (TX )and GPIO 3 (RX)  

Directly from the Si4463. 

 

Operation of the RF switch is autonomous after configuration of the GPI/O control Register. 

The control Register should be set to XXXXXXXXXXXXXXXXXXXXXXX 
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Recommended operating conditions 
 

 

DC characteristics 

 

Synthesiser AC electrical characteristics 

 

Parameter Symbol Test condition Min Typ. Max Unit 

Ambient Temperature    –40    

Supply Voltage         

I/O Drive Voltage VGPIO        

Parameter Symbol Test  Min Typ. Max Unit 

Supply voltage range VDD 
  1.8 3.3 3.6  

 

Power saving modes 

  

IShutdown 
RC oscillator, main digital regulator, and 

low power digital regulator OFF. 

  

— 

  

30 

  

— 

  

nA 

  

IStandby 

  

Register values maintained. 

  

— 

  

50 

  

— 

  

nA 

  

IReady 
Crystal oscillator and main digital regulator 

ON, all other blocks OFF. 

  

— 

  

0.9 

  

— 

  

mA 

TUNE mode current ITune_RX RX  — 7.2 — mA 

ITune_TX TX  — 8.0 — mA 

RX mode current    — 10 — mA 

TX mode current  +10 dBm output power, 868 MHz — 13 — mA 

+20 dBm output power, 868 MHz — 85 — mA 

Parameter Symbol Test condition Min Typ Max Unit 

Synthesizer frequency 

Range 

FSYN   
  

860 

  

 

  

869 

  

MHz 

Synthesizer frequency 

Resolution 

F RES-868 850–870 

M  

— 114.4 — Hz 

Parameter  Unit 

VDD to GND –0.3, +3.6  

Voltage on digital control inputs –0.3, VDD + 0.3  

Voltage on analog inputs –0.3, VDD + 0.3  

RX input power  dBm 

Operating ambient temperature range TA –0 to +55  

Storage temperature range TSTG –40 to +125  

Absolute maximum ratings  
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Receiver AC electrical characteristics 

Parameter Symbol Test condition Min Typ. Max. Unit 

RX frequency range    850  870 MHz 

RX sensitivity PRX-_.5 (BER <0

(500bps, GFSK, BT=  

DF = ±250Hz 

 –126  dBm 

PRX-_40 (BER <0

(40Kbps, GFSK, BT=  

DF = ±20KHz 

 –110  dBm 

PRX-_100 (BER <0

(100Kbps, GFSK, BT=  

DF = ±50KHz 

 –106  dBm 

PRX-_OOK (BER < 0.1%, 4.8 kbps, 350kHz 

Rx BW, OOK, PN15 data) 

 –113  dBm 

(BER < 0.1%, 40 kbps, 350kHz Rx 

BW, OOK, PN15 data) 

 –104  dBm 

RX channel bandwidth    1.1  850 kHz 

BER variation vs power 

Level 

PRX_RES Up to +5 dBm Input Level   0.1 ppm 

RSSI resolution RESRSSI    ±0.5  dB 

±1-Ch offset selectivity C/I1-CH Desired Ref Signal 3 dB above 

ity, BER < 0.1%. Interferer is 

CW desired modulated with 1.2 

 

DF = 5.2 kHz, GFSK with BT= 

 

RX BW = 58 kHz 

 –60  dB 

±2-Ch offset selectivity C/I2-CH  –58  dB 

Blocking 1 MHz offset 1MBLOCK Desired ref signal 3 dB above 

ity, BER < 0.1%. Interferer is 

CW desired modulated with 1.2 

 

DF = 5.2 kHz GFSK with BT = 

RX channel BW = 4.8K  

 –75  dB 

Blocking 8 MHz offset 8MBLOCK  –84  dB 

Image rejection ImREJ Rejection at the image 

 

IF = 468  

 –35  dB 
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Parameter Symbol Test condition Min Typ Max Unit 

TX frequency range    

  

850 

  

 

  

870 

  

MHz 

(G)FSK data rate DRFSK   0.1  500 kbps 

OOK data rate DROOK   0.2  120 kbps 

Modulation deviation 

range 

Df960 
850–870 MHz 

  1500 kHz 

Modulation deviation 

resolution 

FRES-960 

  850-870 MHz 
 

28.6 

 Hz 

Output power range 

  

   

  

–20 

  

 

  

+20 

  

dBm 

TX RF output steps 
DP Using switched current match 

6 dB of max power 

  

 

  

0.1 

  

 

  

dB 

TX RF output level 

variation vs. temperature 

  

DPRF_TEMP 

  

–40 to +85 °C 

  

 

  

 

  

 

  

dB 

TX RF output level 

Variation vs. frequency 

  

DPRF_FREQ 
  

Measured across 850-870 MHz 

  

 

  

0.5 

  

 

  

dB 

Transmit modulation 

filtering 

  

 
Gaussian filtering bandwidth 

 

  

 

  

0.5 

  

 

  

Temperature Sensor  

Sensitivity 
TSs   4.5  

ADC 

Codes 

DegC 

Low Battery Resolution LBDres   50  mV 

Transmitter and General electrical characteristics  

Parameter Symbol Test Condition Min Typ Max Unit 

POR Reset Time       ms 

Crystal frequency tuning Hex   52   

Tolerance PPM   +/-

10 

  

Auxiliary block specifications  
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We have created some base level code to show the basic settings and register values required to 

get the ZETA module working: This code is created for a Microchip
TM 

PIC 16F886 (as configured in 

the application schematic below) but the values should be extractable for other devices.  

 

http://www.rfsolutions.co.uk/downloads/zeta.php 

 

 

Generic application schematic - PIC16F886 micro controller 

http://www.rfsolutions.co.uk/downloads/zeta.php
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Antenna Control Via RF Switch  

The ZETA20 module contains an RF switch to automatically connect the antenna to the TX / RX Cir-

cuit. The RF Switch is controlled by GPI/O2 and GPI/O3 of the Si4463. 

The RF Switch configuration can be set using the WDS program located in the example folder, 

which also includes a preset configuration file used in the example code. 

This gives a bit more detail on how the RF GPIO Pins are configured: 

 

 

This configuration creates the following string of bytes which can be seen by clicking generate source: 

 

 

Once configured, when placed into transmit mode or receive mode the switch will automatically be 

changed without the need for further commands to be sent, or require external control of the switch. 
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ZETA20 module Version Identification 

ZETA20 Revision Change History  

Part 
New  

Revision 

Change / Fix Date 

ZETA20-8S  1 Product Launch 1/5/22 

    

    



ZETA20 RF Transceiver 

DS-ZETA20-1 Page 11 

ZETA20 module re-flow guide 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ZETA20 is a 2 layer PCB, re-flow is based on IPC/JEDEC JSTD020C July 2004 

Important European compliance information 

This RF Solutions radio module meets the essential requirements of the European Radio  Equip-

ment Directive 2014/53/EU and has been tested to European Harmonised Standards and CE 

marked where space allows. A copy of the EU Declaration of Conformity can be located on the 

RF Solutions Website,  

www.rfsolutions.co.uk/certification-i59. 

 

When using the module in an end product, continued compliance can only be assured by incorpo-

rating the module in accordance with RF Solutions specific installation instructions and in ac-

cordance with the published information on the RF Solutions product data sheet.  

Article 3.1a and 3.1b of the EU Radio Equipment Directive 2014/53/EU should be assessed in 

the final product. 

Failure to follow this guidance may result in a non-compliant product being placed on the Europe-

an Market, for which RF Solutions cannot accept any responsibility. 

Further guidance may be obtained from RF Solutions Technical Support.   

Profile feature Value (lead free) 

Ramp up rate 3
o
C /s 

Pre-heat temperature 

 - Temperature Min (TSmin) 

 - Temperature Max  (Tsmax) 

 - Pre-heat time  

 

150
0
C 

200
0
C 

60-100s 

Peak temperature (TP) 240
0
C 

Time at TP 10-20sec  

Ramp down rate 6
0
C/s 

Time from 25
0
C to peak  8 mins max. 

http://www.rfsolutions.co.uk/certification-i59
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Disclaimer: 

Whilst the information in this document is believed to be correct at the time of issue, RF Solutions Ltd does not accept any liability whatsoev-

er for its accuracy, adequacy or completeness. No express or implied warranty or representation is given relating to the information contained 

in this document. RF Solutions Ltd reserves the right to make changes and improvements to the product(s) described herein without notice.  

Buyers and other users should determine for themselves the suitability of any such information or products for their own particular require-

ments or specification(s).  RF Solutions Ltd shall not be liable for any loss or damage caused as a result of user’s own determination of how to 

deploy or use RF Solutions Ltd’s products.  Use of RF Solutions Ltd products or components in life support and/or safety appl ications is not 

authorised except with express written approval. No licences are created, implicitly or otherwise, under any of RF Solutions Ltd’s intellectual 

property rights. Liability for loss or damage resulting or caused by reliance on the information contained herein or from the use of the product 

(including liability resulting from negligence or where RF Solutions Ltd was aware of the possibility of such loss or damage arising) is excluded. 

This will not operate to limit or restrict RF Solutions Ltd’s liability for death or personal injury resulting from its negligence. 

RF Solutions Ltd. Recycling Notice 

Meets the following EC Directives: 

DO NOT 

Discard with normal waste, please recycle. 

ROHS Directive 2011/65/EU as amended by 2015/863/EU 

Specifies certain limits for hazardous substances.  

WEEE Directive 2012/19/EU  

Waste electrical & electronic equipment. This product must be disposed of through a licensed WEEE collection point. RF Solutions Ltd., fulfils 

its WEEE obligations by membership of an approved compliance scheme.  

Environment Agency producer registration number: WEE/JB0104WV.  

Simplified Declaration of Conformity (RED) 

BG - С настоящото RF Solutions Limited декларира, че този тип радиосъоръжение дефинирани в този документ е в съответствие с Директива 2014/53/ЕС. Цялостният текст на 

ЕС декларацията за съответствие може да се намери на следния интернет адрес: www.rfsolutions.co.uk 

CS -Tímto RF Solutions Limited prohlašuje, že typ rádiového zařízení definované v tomto dokumentu je v souladu se směrnicí 2014/53/EU. Úplné znění EU 

prohlášení o shodě je k dispozici na této internetové adrese: www.rfsolutions.co.uk 

DA - Hermed erklærer RF Solutions Limited , at radioudstyrstypen defineret i dette dokument er i overensstemmelse med direktiv 2014/53/EU. EU-

overensstemmelseserklæringens fulde tekst kan findes på følgende internetadresse: www.rfsolutions.co.uk 

DE - Hiermit erklärt RF Solutions Limited , dass der Funkanlagentyp in diesem Dokument definiert der Richtlinie 2014/53/EU entspricht. Der vollständige Text 

der EU-Konformitätserklärung ist unter der folgenden Internetadresse verfügbar: www.rfsolutions.co.uk 

EL - Με την παρούσα ο/η RF Solutions Limited , δηλώνει ότι ο ραδιοεξοπλισμός ορίζεται σε αυτό το έγγραφο πληροί την οδηγία 2014/53/ΕΕ. Το πλήρες κείμενο της δήλωσης 
συμμόρφωσης ΕΕ διατίθεται στην ακόλουθη ιστοσελίδα στο διαδίκτυο: www.rfsolutions.co.uk 

EN - Hereby, RF Solutions Limited declares that the radio equipment type defined within this document is in compliance with Directive 2014/53/EU. The full 

text of the EU declaration of conformity is available at the following internet address: www.rfsolutions.co.uk 

ES - Por la presente, RF Solutions Limited declara que el tipo de equipo radioeléctrico definido dentro de este documento es conforme con la Directiva 

2014/53/UE. El texto completo de la declaración UE de conformidad está disponible en la dirección Internet siguiente: www.rfsolutions.co.uk 

ET -Käesolevaga deklareerib RF Solutions Limited , et käesolev raadioseadme tüüp määratletud selles dokumendis vastab direktiivi 2014/53/EL nõuetele. ELi 

vastavusdeklaratsiooni täielik tekst on kättesaadav järgmisel internetiaadressil: www.rfsolutions.co.uk 

FI -RF Solutions Limited vakuuttaa, että radiolaitetyyppi määratletud selles dokumendis on direktiivin 2014/53/EU mukainen. EU-

vaatimustenmukaisuusvakuutuksen täysimittainen teksti on saatavilla seuraavassa internetosoitteessa: www.rfsolutions.co.uk 

FR - Le soussigné, RF Solutions Limited , déclare que l'équipement radioélectrique du type défini dans ce document est conforme à la directive 2014/53/UE. 

Le texte complet de la déclaration UE de conformité est disponible à l'adresse internet suivante: www.rfsolutions.co.uk 

HR - RF Solutions Limited ovime izjavljuje da je radijska oprema tipa definirani u ovom dokumentu u skladu s Direktivom 2014/53/EU. Cjeloviti tekst EU izjave o 

sukladnosti dostupan je na sljedećoj internetskoj adresi: www.rfsolutions.co.uk 

HU - RF Solutions Limited igazolja, hogy a dokumentumban meghatározottak szerint típusú rádióberendezés megfelel a 2014/53/EU irányelvnek. Az EU-

megfelelőségi nyilatkozat teljes szövege elérhető a következő internetes címen: www.rfsolutions.co.uk 

IT - Il fabbricante, RF Solutions Limited , dichiara che il tipo di apparecchiatura radio definito all'interno di questo documento è conforme alla direttiva 

2014/53/UE. Il testo completo della dichiarazione di conformità UE è disponibile al seguente indirizzo Internet: www.rfsolutions.co.uk 

LT - Aš, RF Solutions Limited , patvirtinu, kad radijo įrenginių tipas apibrėžta šiame dokumente atitinka Direktyvą 2014/53/ES. Visas ES atitikties deklaracijos 

tekstas prieinamas šiuo interneto adresu: www.rfsolutions.co.uk 

LV - Ar šo RF Solutions Limited deklarē, ka radioiekārta kas definēts šajā dokumentā atbilst Direktīvai 2014/53/ES. Pilns ES atbilstības deklarācijas teksts ir 

pieejams šādā interneta vietnē: www.rfsolutions.co.uk 

MT - B'dan, RF Solutions Limited , niddikjara li dan it-tip ta' tagħmir tar-radju definit f'dan id-dokument huwa konformi mad-Direttiva 2014/53/UE. It-test kollu 

tad-dikjarazzjoni ta' konformità tal-UE huwa disponibbli f'dan l-indirizz tal-Internet li ġej: www.rfsolutions.co.uk 

NL - Hierbij verklaar ik, RF Solutions Limited , dat het type radioapparatuur gedefinieerd in dit document conform is met Richtlijn 2014/53/EU. De volledige 

tekst van de EU-conformiteitsverklaring kan worden geraadpleegd op het volgende internetadres: www.rfsolutions.co.uk 

PL - RF Solutions Limited niniejszym oświadcza, że typ urządzenia radiowego zdefiniowane w tym dokumencie jest zgodny z dyrektywą 2014/53/UE. Pełny tekst 

deklaracji zgodności UE jest dostępny pod następującym adresem internetowym: www.rfsolutions.co.uk 

PT - O(a) abaixo assinado(a) RF Solutions Limited declara que o presente tipo de equipamento de rádio definido neste documento está em conformidade com a 

Diretiva 2014/53/UE. O texto integral da declaração de conformidade está disponível no seguinte endereço de Internet: www.rfsolutions.co.uk 

RO - Prin prezenta, RF Solutions Limited declară că tipul de echipamente radio definit în acest document este în conformitate cu Directiva 2014/53/UE. 

Textul integral al declarației UE de conformitate este disponibil la următoarea adresă internet: www.rfsolutions.co.uk 

SK - RF Solutions Limited týmto vyhlasuje, že rádiové zariadenie typu definované v tomto dokumente je v súlade so smernicou 2014/53/EÚ. Úplné EÚ 

vyhlásenie o zhode je k dispozícii na tejto internetovej adrese: www.rfsolutions.co.uk 

SL - RF Solutions Limited potrjuje, da je tip radijske opreme opredeljeno v tem dokumentu skladen z Direktivo 2014/53/EU. Celotno besedilo izjave EU o sklad-

nosti je na voljo na naslednjem spletnem naslovu: www.rfsolutions.co.uk 

SV - Härmed försäkrar RF Solutions Limited att denna typ av radioutrustning definieras i detta dokument överensstämmer med direktiv 2014/53/EU. Den 

fullständiga texten till EU-försäkran om överensstämmelse finns på följande webbadress: www.rfsolutions.co.uk 
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