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Description

Keyestudio FSK wireless shield is long range transceiver based
on Arduino open source platform . It can send data and reach
extremely long ranges at low data-rates, featuring high
interference immunity and low current consumption in
communication.

In addition, it can be applied to multiple wireless sensors and
network applications, such as irrigation systems, smart metering,
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smart cities, smart phone detection, building automation, and so on.
It also supports FSK mode like WMBus and IEEE802.15.4g system. Simultaneously, this board delivers exceptional phase noise, selectivity, receiver linearity
and IIP3 for significantly lower current consumption than competing devices.

Features

Compatible with 3.3v or 5v I/O Arduino Board.
Frequency Band: 868 MHZ

Low power consumption

Compatible with Arduino Leonardo, Uno, Mega, DUE
External Antenna via [-Pex connector

The communication distance is 200-500 meters in an outdoor barrier-free state, and the maximum distance after adjustment with a directional antenna is 5000
meters.

Specification

= 168 dB maximum link budget.

= +20 dBm - 100 mW constant RF output vs.

= +14 dBm high efficiency PA.

= Programmable bit rate up to 300 kbps.

= High sensitivity: down to -148 dBm.

= Bullet-proof front end: IIP3 =-12.5 dBm.

= Excellent blocking immunity.

= Low RX current of 10.3 mA, 200 nA register retention.
= Fully integrated synthesizer with a resolution of 61 Hz.
= Built-in bit synchronizer for clock recovery.

= Preamble detection.

= 127 dB Dynamic Range RSSI.

= Automatic RF Sense and CAD with ultra-fast AFC.

= Packet engine up to 256 bytes with CRC.

= Built-in temperature sensor and low battery indicator.
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Setting Description

Jumper caps are for setting SPI communication ports, as shown below:
CLK is connected to ICSP port CLK ;

DI is linked with ICSP port MOSI ;

DO is attached to MISO ICSP port MISO

If jumper caps are connected to 1, which means that CLK is attached to Arduino D13 ;
DI is connected to Arduino D11 ;
DO is linked with Arduino D12.

‘We default that R9 is soldered to 02 resistor , which means that CS is connected to Arduino D10 ; If R10 is soldered to 0Qresistor , which indicates that CS
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is connected to Arduino D5 ; If R11 is soldered to 0Q resistor , which implies that CS is attached to Arduino D4.

Wiring Diagram

Test Code

Note: Place the library file in the \Arduino\libraries under the installation directory before burning program, otherwise, the program can’t be compiled.

For example: C:\Program Files\Arduino\libraries

1
ifinclude <SPI.h>

#include <RH_RF69.h>

ifinclude <RHReliableDatagram.h>
1 N
I/************ Rale Setup ***************/

:// Change to 434.0 or other frequency, must match RX's freq!
tdefine RF69_FREQ 915.0
1

1

1// Where to send packets to!
l#define DEST_ADDRESS
1// change addresses for each client board, any number :

l#define MY_ADDRESS

1
#if defined (__AVR_ATmega32U4__) // Feather 32u4 w/Radio

#define RFM69_CS
#define RFM69_INT
#define RFM69_RST
#define LED

#endif

#if defined (ADAFRUIT_FEATHER_MO) // Feather MO w/Radio

#define RFM69_CS
#define RFM69_INT
#define RFM69_RST

8
7
4
13

8
3
4
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| #define LED 13
iendif
1
:#if defined (__AVR_ATmega328P__) // Feather 328P w/wing
#define RFM69_INT 2 //
#define RFM69_CS 10 //
#define RFM69_RST 3 // "A"
#define LED 13

#endif

1

1

1

1

1

1

1

:

:#if defined (ESP8266)
1 #define RFM69_CS
i #define RFM69_IRQ
1 #define RFM69_RST
| #define LED
Wendif

1

1

)

1

1

1

1

1

1

1

1

1

#1f defined(ESP32)
#define RFM69_RST
#define RFM69_CS
#define RFM69_INT
#define LED

#endif

/* Teensy 3.x w/wing
Wdefine RFM69_RST
itdefine RFM69_CS
Wdefine RFM69_IRQ
itdefine RFM69_IRON
"/

1

// ESP8266 feather w/wing

2 // "E"
15 // "B
16 // "D
0

// ESP32 feather w/wing
13 // same as LED
33 // "B"

27 // "A"
13

o // "a"
10 // "B"
4 // me
digitalPinToInterrupt (REFM69_IRQ )

1
\/* WICED Feather w/wing

idefine RFM69_RST
Wdefine RFM69_CS
idefine RFM69_IRQ
idefine RFM69_IRQN
s

PA4 // "A"
PB4 // "B"
PAl15 // "c"
RFM69_TRQ

1

:// Singleton instance of the radio driver
RH_RF69 rf69 (RFM69_CS, RFM69_INT);

1

1
i// Class to manage message delivery and receipt, using the driver declared above
:RHReliableDataqram rf69_manager (rf69, MY_ADDRESS) ;

:int16_t packetnum =
1

:void setup ()
1
{
1

0; // packet counter, we increment per xmission

Serial.begin(115200) ;

//while (!Serial)

{ delay(l); } // wait until serial console is open,

pinMode (LED, OUTPUT) ;

digitalWrite (REM69_]

OUTPUT) ;
RST, LOW);

Serial.println ("Feather Addressed RFM69 TX Test!");

1
1
1
1
1
i pinMode (RFM69_RST,
1
1
1
1
1
1

remove if not tethered to computer
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Serial.println();

// manual reset
digitalWrite (RFM69_RST, HIGH) ;

delay (10);

digitalWrite (REM69_RST, LOW) ;

delay (10);

if (!'rf69_manager.init()) {
Serial.println ("RFM69 radio init failed");
while (1);

}
Serial.println ("RFM69 radio init OK!");

// No encryption
if (!'rfé69.setFrequency (RF69_FREQ)) {
Serial.println("setFrequency failed");

}

// ishighpowermodule flag set like this:
rf69.setTxPower (20, true);

// The encryption key has to be the same as the one in the server
uint8_t key[] = { 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, 0x08,

0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, 0x08};
rf69.setEncryptionKey (key) ;

pinMode (LED, OUTPUT) ;

Serial.print ("RFM69 radio @"); Serial.print ((int)RF69_FREQ);

// Dont put this on the stack:
uint8_t buf [RH_RF69_MAX MESSAGE_LEN];
uint8_t datal[] = " OK";

void loop () {
delay (1000); // Wait 1 second between transmits, could also 'sleep' here!

char radiopacket[20] = "Hello World #";

itoa (packetnum++, radiopacket+13, 10);

Serial.print ("Sending "); Serial.println(radiopacket);

// Send a message to the DESTINATION!

// Now wait for a reply from the server

uint8_t len = sizeof (buf);

uint8_t from;

if (rf69_manager.recvfromAckTimeout (buf, &len, 2000, &from)) {
buf[len] = 0; // zero out remaining string

Serial.print ("Got reply from #"); Serial.print (from);
Serial.print (" [RSSI :");
Serial.print (rf69.lastRssi());
Serial.print ("] ")

6/10

// Defaults after init are 434.0MHz, modulation GFSK_Rb250Fd250, +13dbM (for low power module)

// If you are using a high power RF69 eg RFM69HW, you *must* set a Tx power with the

// range from 14-20 for power, 2nd arg must be true for 69HCW

Serial.println (" MHz");

if (rf69_manager.sendtoWait ((uint8_t *)radiopacket, strlen(radiopacket), DEST_ADDRESS)) {
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Serial.println((char*)buf);

Blink (LED, 40, 3); //blink LED 3 times, 40ms between blinks

} else {
Serial.println("No reply, is anyone listening?");
}
} else {
Serial.println("Sending failed (no ack)");
}
}

for (byte i=0; i<loops; i++) {
digitalWrite (PIN,HIGH) ;
delay (DELAY_MS) ;
digitalWrite (PIN, LOW) ;
delay (DELAY_MS) ;

}

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:void Blink (byte PIN, byte DELAY_MS, byte loops) {
1
1
1
1
1
1
1
1
1
1
1
1
IReceive Code:

1

1

Winclude <SPI.h>

#include <RH_RF69.h>

i#include <RHReliableDatagram.h>
1

:/************ Radlo Setup ***************/

1

1

i// Change to 434.0 or other frequency, must match RX's freq!
#define RF69_FREQ 915.0

1

:// who am i? (server address)

Wdefine MY_ADDRESS 1

1

I

:#if defined (__AVR_ATmega32U4__) // Feather 32u4 w/Radio
1 #define RFM69_CS 8

| #define RFM69_INT 7

1 #define RFM69_RST 4

| #define LED 13

iendif

1

1
#if defined (ADAFRUIT_FEATHER_MO) // Feather MO w/Radio
#define RFM69_CS 8

1

: #define RFM69_INT 3

| #define RFM69_RST 4

1 #define LED 13

#endif

1

:#if defined (__AVR_ATmega328P__) // Feather 328P w/wing
1 #define RFM69_INT 2 //

| #define RFM69_CS 10 //

1 #define RFM69_RST 3 // "A"

| #define LED 13

iendif

1

:#if defined (ESP8266) // ESP8266 feather w/wing
! #define RFM69_CS 2 // "E"

1
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#define RFM69_IRQ 15

#define RFM69_RST 16

#define LED 0
#endif

#1f defined(ESP32)

// "B"
// "D"

// ESP32 feather w/wing

#define RFM69_RST 13 // same as LED
#define RFM69_CS 33 // "B"
#define RFM69_INT 27 // "A"
#define LED 13
#endif
/* Teensy 3.x w/wing
#define RFM69_RST 9 // "A"
i#define RFM69_CS 10 // "B"
#define RFM69_TIRQ 4 // "c"
:#define RFM69_IRQN digitalPinToInterrupt (REM69_IRQ )
*
:/
:/* WICED Feather w/wing
#define RFM69_RST PA4 // "A"
#define RFM69_CS PB4 // "B"
i#define RFM69_IRQ PA15 // "c"
define RFM69_IRQN RFM69_TRQ
i

:// Singleton instance of the radio driver
RH_RF69 rf69 (RFM69_CS, RFM69_INT);

1
1i// Class to manage message delivery and receipt, using the driver declared above
:RHReliableDataqram rf69_manager (rf69, MY_ADDRESS) ;

1
1Iintl6_t packetnum = 0; // packet counter, we increment per xmission
1

:void setup ()

1

{

i Serial.begin (115200) ;

//while (!Serial) { delay(l); }

pinMode (LED, OUTPUT) ;

pinMode (REM69_RST, OUTPUT);
digitalWrite (REFM69_RST, LOW);

// wait until serial console is open,

Serial.println ("Feather Addressed RFM69 RX Test!");

Serial.println();

digitalWrite (REM69_RST, HIGH);

delay (10);

digitalWrite (REFM69_RST, LOW);
delay (10);

if (!'rf69_manager.init())

{

Serial.println("RFM69 radio init failed");

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

i // manual reset
1

1

1

1

1

1

1

1

1

1

1

1 while (1);
1
1
1

remove if not tethered to computer
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Serial.println ("RFM69 radio init OK!");

// No encryption
if (!'rfé69.setFrequency (RF69_FREQ)) {
Serial.println ("setFrequency failed");

}

// ishighpowermodule flag set like this:
rf69.setTxPower (20, true);

// The encryption key has to be the same as the one in the server
uint8_t key[] = { 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, 0x08,

0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, 0x08};
rf69.setEncryptionKey (key) ;

pinMode (LED, OUTPUT) ;

Serial.print ("RFM69 radio @"); Serial.print ((int)RF69_FREQ);

\// Dont put this on the stack:
mint8_t datal[] = "And hello back to you";
\// Dont put this on the stack:
wint8_t buf[RH_RF69_MAX_MESSAGE_LEN];
1
:void loop () |
if (rf69_manager.available())
{
// Wait for a message addressed to us from the client
uint8_t len = sizeof (buf);
uint8_t from;
if (rf69_manager.recvfromAck (buf, &len, &from)) {

buf[len] = 0; // zero out remaining string
Serial.print ("Got packet from #"); Serial.print (from);
Serial.print (" [RSSI :");

(

Serial.print (rf69.lastRssi());

Serial.print ("] : ");

Serial.println((char*)buf);

Blink (LED, 40, 3); //blink LED 3 times, 40ms between blinks

// Send a reply back to the originator client
if (!'rf69_manager.sendtoWait (data, sizeof (data), from))
Serial.println("Sending failed (no ack)");

void Blink (byte PIN, byte DELAY_MS, byte loops) {
for (byte i=0; i<loops; i++) {
digitalWrite (PIN, HIGH) ;
delay (DELAY_MS) ;
digitalWrite (PIN, LOW) ;

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
]
1
1
1
1
1
1
' delay (DELAY_MS) ;
1
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// Defaults after init are 434.0MHz, modulation GFSK_Rb250Fd250, +13dbM (for low power module)

// If you are using a high power RF69 eg RFM69HW, you *must* set a Tx power with the

// range from 14-20 for power, 2nd arg must be true for 69HCW

Serial.println (" MHz");

https://wiki.keyestudio.com/KS0515_Keyestudio_FSK_Wireless_Shield_RFM69HCW_868mhz(Bla...

2021.01.16. 12:25



KS0515 Keyestudio FSK Wireless Shield REFM69HCW 868mhz(Black and Eco-friendly) - Keyestud...

10/ 10

Test Result
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Stack two expansion boards on two control boards and respectively connect them to two computers. The two control boards are used to send and receive code

and shields start wireless communication. As shown below:

&2 COM7 (Arduino/Genuino Uno) - ] *®

| Semd

EFMGS radio @915 Miz
Feather Addressed RFMES TX Test!

EFMGS radio init DK

EFNES radio @515 MH=

Sending Helle Varld #0

Got reply from 31 [RSSI :=33] : And hells back ts you

Sending Hells World #1

Got reply from 51 [RSSI :-33] : And hello back to you

Sending Hello World #2

Got reply frem 1 [RSSI :-33] : And hello hack to you

Sending Hello World &3 ~

B hatezerell []Shor timestamp levline w | 115200 baud Clear output

RFMGS radio init OK I

Open serial monitor, set baud rate 115200, as shown below:

& COM18 [Arduino/Genuina Una) - o ®

Send

Fanthar Addrassed AFMES EX Test! ot

RFMES radis init O
RFMES radie @915 MH:

Got packet from 52 [RSST :-31] : Hello Vorld =83
Got packet from 52 [RSSI :=32] @ Helln Vorld 384
Got packet from #2 [BSST :-31] ! Hella Verld 835
(RSST :-33] : Hello Verld 286
(RsST ;=321 : Helle Verld =87
[RSST =321 : Mello Verld =38
Got packet from #2 [RSSI : =310 : Hello Vorld 285
Got packet from #2 [BSSI :-35] : Hello Vorld s90
Got packet from #2 [RSSI :-38] : Helle Vorld =91

Gox packst from &
Gon packer from &

Gt packet from

L E A SS

]

b hutoserell []Sher timestemp Hewline ~ | 115200 baud Clenr sutput
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