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®  Antenna Diversity #define ANTENNA_DIVERSITY
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1= *
* INCLUDE *
* */

#include "C8051F930_defs.h"

#include "compiler defs.h"

I *
* C8051F930 Pin definitions for Software Development Board *

* (using compiler def.h macros) *
% */

PLUR 2 045 2 1) 10 St 388 T MR%E, XFEAEARAD v DUR 28 2 M 5 | X 2 11, il 55—
174 Portl.3 $5E “NSS”Hr%5, 1% nSEL 5| #4211 %0 1 «

SBIT(NSS, SFR_PI, 3);
SBIT(NIRQ, SFR_P0, 6);
SBIT(PBI1, SFR_P0, 0);
SBIT(PB2, SFR_PO, 1);
SBIT(PB3, SFR_P2, 0);
SBIT(PB4, SFR_P2, 1);
SBIT(LEDI, SFR_P1, 4);
SBIT(LED2, SFR_P1, 5);
SBIT(LED3, SFR_P1, 6);
SBIT(LED4, SFR_P1, 7);

PLUR & TS & G e84 T & (Software Development) Hi L [R5 71 .

‘ //One out of these definitions has to be uncommented which tells to the compiler what kind




//of Testcard is plugged into the Software Development board
#define SEPARATE RX TX

//#define ANTENNA DIVERSITY

//#define ONE_SMA WITH RF SWITCH

HILARERE BT MCU #1454k SPI R %K.

/*

* Function PROTOTYPES *

*

//IMCU initialization

void MCU _Init(void);

//SPI functions

void SpiWriteRegister (U8, US);
U8 SpiReadRegister (US);

*/

void MCU_Init(void) ek 206 I & (Software Development) it F- IR T A7 0 21K A1 Fi B 4 EAT W) 4R 4K -

void MCU_ Init(void)
{
//Disable the Watch Dog timer of the MCU
PCAOMD &= ~0x40;
// Set the clock source of the MCU: 10MHz, using the internal RC osc.
CLKSEL = 0x14;
// Initialize the IO ports and the cross bar
POSKIP |= 0xCF; // skip P0.0-3 & 0.6-7
XBR1 |= 0x40; // Enable SPI1 (3 wire mode)
PIMDOUT |= 0x01; // Enable SCK push pull
PIMDOUT |= 0x04; // Enable MOSI push pull
P1SKIP |= 0x08; // skip NSS
PIMDOUT |= 0x08; // Enable NSS push pull
P1SKIP |= 0xFO; // skip LEDs
PIMDOUT |= 0xFO0; // Enable LEDS push pull
P2SKIP |= 0x03; // skip PB3 & 4
SFRPAGE = CONFIG_PAGE;
P1DRYV = 0xFD; // MOSI, SCK, NSS, LEDs high current mode
SFRPAGE = LEGACY_PAGE;
XBR2 |= 0x40; // enable Crossbar

// For the SPI communication the hardware peripheral of the MCU is used

//in 3 wires Single Master Mode. The select pin of the radio is controlled
//from software

SPI1CFG = 0x40; //Master SPI, CKPHA=0, CKPOL=0
SPI1CN = 0x00; //3-wire Single Master, SPI enabled
SPI1CKR = 0x00;

SPI1EN = 1; // Enable SPI interrupt

NSS=1;

// Turn off the LEDs

LEDI1 =0;

LED2 = 0;

LED3 = 0;




LED4 =0;

void SpiWriteRegister(U8 reg, U8 value) ik £ — M IE 5 A S A7 . iR S — AN A7Ees,
MRAZR G N —A 16 DL — A FFAEH00 8 frdtuhl, IR —A 8 AR AFael. B AF/ras, Hihk
(it 2N 1, DRSO S,

void SpiWriteRegister (U8 reg, U8 value)
{
// Send SPI data using double buffered write
//Select the radio by pulling the nSEL pin to low
NSS =0;
//write the address of the register into the SPI buffer of the MCU
//(important to set the MSB bit)
SPI1DAT = (reg|0x80); //write data into the SPI register
//wait until the MCU finishes sending the byte
while( SPIF1 == 0);
SPIF1 = 0;
//write the new value of the radio register into the SPI buffer of the MCU
SPI1DAT = value; //write data into the SPI register
//wait until the MCU finishes sending the byte
while( SPIF1 == 0); //wait for sending the data
SPIF1 = 0;
//Deselect the radio by pulling high the nSEL pin
NSS=1;

The U8 SpiReadRegister(U8 reg) B&I%L A LI — AN A7 728 o AEBEHURAS ZF A7 I, AAURIE—AN 16
PERMES O s — AN TFAEAR I 8 fr ik, JETiER—> 8 AL A7 fE A i 75 SPI ALBR SR — /N5 Hi [,
O KPR PE AL o T R IR T AE A ik 1Y) MSB I & LAFR7R b 5 i 4.

U8 SpiReadRegister (U8 reg)
{
//Select the radio by pulling the nSEL pin to low
NSS =0;
//Write the address of the register into the SPI buffer of the MCU
//(important to clear the MSB bit)
SPI1DAT = reg; //write data into the SPI register
//Wait until the MCU finishes sending the byte
while( SPIF1 == 0);
SPIF1 = 0;
//Write a dummy data byte into the SPI buffer of the MCU. During sending
//this byte the MCU will read the value of the radio register and save it
//in its SPI buffer.
SPI1DAT = 0xFF; //write dummy data into the SPI register
//Wait until the MCU finishes sending the byte
while( SPIF1 == 0);
SPIF1 = 0;
//Deselect the radio by pulling high the nSEL pin
NSS=1;




//Read the received radio register value and return with it
return SPI1DAT;

}

2.2.2. EZLink “F-& KI¥I8H4L

EZLink V& FIRIGALS 84T & (Software Development) AR FIHIaa AL A3 AL, A — S X
EZRadioPRO PWRDN 5|l K5 P s, SRR 200, WInis 2 E NIFE, H 25474 E
APARE o Bz IR A RegetE, IR T NS4 15ms 1 EH A A . P ZE iRt (power
down mode) LUK b HUSEAL FIA S EBUTAT SPI fr 4. XAt 2 £ R MCU #1464k 2 PWRDN 4 HiAI%
PG A — AN EI (1) JR Ao

//Initialize the MCU:

// - set 10 ports for the Software Development board
// - set MCU clock source

// - initialize the SPI port

// - turn off LEDs

MCU _ Init();

I *
* Initialize the Si4432 ISM chip *

* % /

//Turn on the radio by pulling down the PWRDN pin
SDN = 0;
//Wait at least 15ms before any initialization SPI commands are sent to the radio
// (wait for the power on reset sequence)
for (temp8=0;temp8<15;temp8++)
{

for(delay=0;delay<10000;delay++);
}
//read interrupt status registers to clear the interrupt flags and release NIRQ pin
ItStatus1 = SpiReadRegister(0x03); //read the Interrupt Status1 register
ItStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register

3. RS EIRRALIER (packet handler) HIEEEE LS
KA 7R AL AT & B sk R — kR ek S . T8 BRSNS, BAERIRE MCU A
EZRadioPRO i3 i o 5 # B EHEA D AL (IDLE mode), %A F A ARG 28 T8, ARG 1
SEAFIEERET o W R BT R M (Software Development board) b TR —ANMEEEIE T, BRFETH KIE
— MR, R IRPIGRSR R . T RS R e R
x 1 WEAREEEEREE

Preamble Synchron Payload Payload: “Bution1+CR” CRC
pattern length

AA | AA | AA | AA| AA | 2D | D4 08 42 | 75|74 | 74 | 6F | 6E | 31 | OD | 7TA | B1

5 bytes 2 bytes 1 byte 8 bytes 2 bytes
(10 bytes if Ant. Diversity is
used)

Bt 0 F AT R A 2 AR A% AR 5 R B

AR M TAE EZLink & B — M8, Frble B0 Kk “Button ™4 242 .

AEH5A 0, T O — B0 0 N A SR AR — e S A% T R e, 17 S o X s 6 1 LA B
IR E AR o X LB N i B L B 5138 (preamble)  [F] 425 (sync word) 3 2424 K & (payload




length) 71 CRC.

TERVIREWNES G, KT a R, R 1R 54, b T se ool 21 n] - & A7 7, K
S A s B A% DA S | S AT R 8 - FF AR

® |3 (preamble) & —HIEL 0101, H T RSB . 51283 HA1ESH
WA — B SN A, BT AR 1 st ()8 R 8 RIS i 53 P B RE A8 B IE A M AR B o 5 A dR /MK E
H5NHA K. N2 W4 A8 BRI B AL BEES  (packet handler) [ GLE .

® (RIS AWER RN G, B 2 Tk t O A T A R s (payload data) M4
TG o R ERELE T — A O Bk 7 B RN 38 2k (payload data): [A]22 (synchron word).

PR AR T BN ROk B A 2K LRI REME R DL 4R s 2 A i K B

o {EEHR IS, AR AR I

® LU R KR )

o {ERNHHEATUSKERR.

e A AT K B e S R .

7t RF WBEE S, RO HEER 2 T s LA RF ARS8 A8 [7] — I 8] 02 Fefs A s an, B B
SRZLER U — Se R Y, DA A B B A T P B S R R

WERIEAEZ 2, Kol — RV N, XeJBUH CRC R &S s 56 v LU TR0 A~
PrES R, K2 HEE P W 5 SR a3, X TR B CRC A A I .
3.1. /BRI

EZRadioPRO #5fF-A — MW EEE WAL EEES (packet handler) K H 23T 50da (L & o ESEA %L
PEESEWHIMEN G, AR B (payload data) HFFZXS| FIFO, HRG AN HS BTG, ¥
AR AL ST AN AGRHR AR AT 5E G AR . A8 AN 5 G, SRR A s il g = A —
AR, IR B DAFT RO IR A .

AR AN L E EZRadioPRO A s BISUR #8 oK &% 4 1 Bz I 28k £ . tx_SDBC_DK3 &% tx_EZlink
I TR s B . AT A ARG B DA main_sdbe_dk3.c 5 main_ezlink 3CA.

PRI IR ARTE 3 3 A Z5AE R HIG L 40T :

o —NEfHEMfRE,

®  ZEM power down 5B RIAE CESAF ALV

ER: EZRadioPRO #3{F1) L L A7 FIHEFSE 15ms. EIXANE AL AN, 2$EEASGEFRWATAT SPI fir 4.
A WAV AT LU E A8 A FA 50 i e 1 A i SPT A2 .

® IR AR AL — AN AR A AT 15ms.
® VR HIA AN, ek B I — AW, 7E MCU ISR 27 A 2 ipor KRk

AL, IRSHIAE POR FAFIEA R G S E 1.
3.1.1. B[R MENL

L SR ) g EE AL BN N I 1) B AT, IR AR R IR s AT — R B A N A R
PE— A A .

PLUR AR &R 70 25 1 T A AT A S AL, I AL AT A 5 o, BLARVFERIOCR Az il 4%

[t SPI fiy 4>

/ISW reset

SpiWriteRegister(0x07, 0x80); //write 0x80 to the Operating & Function Controll register
//wait for chip ready interrupt from the radio (while the nIRQ pin is high)

while ( NIRQ == 1);

//read interrupt status registers to clear the interrupt flags and release NIRQ pin

ItStatus1 = SpiReadRegister(0x03); //read the Interrupt Status1 register

ItStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register

3.1.2. %E RF &%
DU 5870 e B 77 223847 OOK.. FSK 5% GFSK Wil 2 fn L A I A RF 40, IXEES B H5: i




# (center frequency ) AKUIEHEH A (transmit data rate) FA i Z= (transmit deviation) .

/*set the physical parameters®/

//set the center frequency to 915 MHz

SpiWriteRegister(0x75, 0x75); //write 0x75 to the Frequency Band Select register
SpiWriteRegister(0x76, 0xBB); //write 0xBB to the Nominal Carrier Frequencyl register
SpiWriteRegister(0x77, 0x80); //write 0x80 to the Nominal Carrier Frequency0 register
//set the desired TX data rate (9.6kbps)

SpiWriteRegister(0x6E, 0x4E); //write 0x4E to the TXDataRate 1 register
SpiWriteRegister(0x6F, 0xAS); //write 0xAS to the TXDataRate 0 register
SpiWriteRegister(0x70, 0x2C); //write 0x2C to the Modulation Mode Control 1 register
//set the desired TX deviation (+-45 kHz)

SpiWriteRegister(0x72, 0x48); //write 0x48 to the Frequency Deviation register

ER: T OOK W, AN ZHC B AT i %5 (transmit deviation).
Fx T TX Data Rate 0 Fl TX Data Rate 1 ZiffdsLA4h, A AL H T LB H % “txdtrtscale”
(Modulation Mode Controll Zf {745 1] bit5) . 41 5 Ay FEE R H (K T 30kbps, “txdtrtscale™ 7 2N E N 1.
fwZE (deviation) [Fi {7 (MSB) 15 E 7E Modulation Mode Control register 2 (fd[8] — bit2).
3.1.3. HEHWIMAAE (Packet Configuration)
EZRadioPRO #fFHRAL 7 —ANEH RGO AL B A8 R SCRF Ve B B il B, G DU 2
® HYFETIFHS (RE 512 5
® W gfEFEIL T REMT B (K% 4 571
® ik (header) K‘EAI qualification (% 4 F77)
® X o4 FIIMAAREATESE (payload data) CffiJH] & FIFO)
® [1%)) CRC iMHAKL (3HF 3 PRI CRC 2120
W R P i N A A A LR ST Bl e &, il M#EH EZRadioPRO ##is AL FE2S (packet
handler). A EESS (packet handler) FCiF MCU 7ENC & 3 (8] %) & O B b s XA g A AT IC & -
TERIHEAR AL, MCU 5 LR 0 B R S 2 ik A 333 84l (payload data) Ji(#| TX FIFO
B AL PSS (packet handler) ¥ H 2438 AR SR %5040 2
EZRadioPRO #F 75 — A5 KM D e A2 H 8 K 2653 5 ( Automatic Antenna Diversity) . K2k 4534 (Antenna
diversity) FuVFREICASAE AT I BISEIG R 2, DAHS il i 22 BR AR LI slR ZE A I 5« 2281 1 8 o
AN REIAE TR, JFEPFEDIRE R R . R R 25045 (Antenna diversity), A5t
A7 A R E DU R G SRR (diversity)o RPRZE704E (Antenna diversity) 7 2275 & LLT 25
® LUK G| A DME RS PR AN R GRS T R A, AT s A FH R — AN R de kBt
P,
® NE KL HEFIS (antenna diversity algorithm) ] GPIO 51k RF FFoe (T &£ EH
IR . A GPIO WAL B 1 RF FF R HIE 5 .
®  RF JFOCE I T B 1 0 20 5 B 1A
g H R BB ER T Wer gER 1 Bros B 1R SRR L S S A B (packet handler)
o n] DL g T R4 048 (Antenna diversity) B{dE R4 704 (Antenna diversity) £/, XTI LA
W DL R E T L2 AR I ) KR IE$E: SEPARATE RX TX. ANTENNA_DIVERSITY .
ONE_SMA WITH RF SWITCH.
51545 (preamble) KK EMHE LT RVFRE /5% (antenna diversity algorithm) K% i :
® L RZr4E (Antenna diversity) #AEIEN, T2 k% 5 NMFEHIG 30 (preamble). /D15 F
AT AR A RE B AR 4L (AFC), 5| S84 &{ (preamble detection threshold) 4y 2 A~
o
® L R4 (Antenna diversity) #f VR, UK — MK 2. B 5] T 0T ik
B T P TR VPAS PN R 5 5 0 . IEAAC BRI 2k & (clock recovery) HL#%% .




/*set the packet structure and the modulation type*/
//set the preamble length to 10bytes if the antenna diversity is used and set to Sbytes if not
#ifdef ANTENNA DIVERSITY
SpiWriteRegister(0x34, 0x14); //write 0x14 to the Preamble Length register
#else
SpiWriteRegister(0x34, 0x09); //write 0x09 to the Preamble Length register
#endif

AR IENWEL T ARG AR, W RS KA AT .
HE: 51 (preamble) K RE M AL (MSB) AL TIX /% f7- 4 (“prealen8”— Header Control2
A7 A ) bit0).

//Disable header bytes; set variable packet length (the length of the payload is defined by the
//received packet length field of the packet); set the synch word to two bytes long
SpiWriteRegister(0x33, 0x02); //write 0x02 to the Header Control2 register

WE D TR (pattern) S 0x2DD4 . #5715 18 [R5 7 DA I A5 (1 etk o [R5
FRE (pattern) 4 T RER T E N T EZRadio 28438 I H% 1E, [F25 72K & 0x2DD4.
T I FEAN [ (0 B FH BT A A AN R, [R5t ml AR AR i 0 o B 2% o [R5 S I 1t Be e el
ATk g A AT =R Y O

//Set the sync word pattern to 0x2DD4
SpiWriteRegister(0x36, 0x2D); //write 0x2D to the Sync Word 3 register
SpiWriteRegister(0x37, 0xD4); //write 0xD4 to the Sync Word 2 register

A i A B (0 AL PR 28 A CRC6 5775

//lenable the TX packet handler and CRC-16 (IBM) check
SpiWriteRegister(0x30, 0x0D); //write 0x0D to the Data Access Control register

AR B H48 1] EZRadioPRO 64 75 TX  FIFO Ky TX #i Wi ft8dl . dlafH] FIFO, MCU H
L] PR AR I AR B FIFO, &5 Wt AEAH N A I e, F RSl 45 5« FIFO W] LLFI TX %
P AL PEZS (packet handler) — i IR MG £l (0 o, BN EE/E MCU it 8, SREHON TX
FIFO.

MR TX Bl AL #E4s (packet handler) B, SR ASIRME M EHE K. XN MCU 75%
PR (s

513089 (preamble). [F20F (sync word). kBt (header fields). & AfT (payload) %5), HH
W4T B 25 A S AR 3 A FIFO e

EZRadioPRO 374 J LA AR S AR by B 47 i (0 a4 085

IR —A GPIO KR EHZ S fEXFMEDL T, MCU 5250 e E s A0 LA IE A (1) 467 1 e 4 i A3 42
P45 T i) GPIO.

{1 SDI 5Bk B Sl AEIXMIEHLT, MCU 208 S, IF LA IER A7 I ek 2o 7 4 it
25 FTIEI SDI 51 .

5 F 6 PNO BEALE AR s o 1% — AN, w300 o AR (R TR o

72247, FIFO &SI, TX Hdlit b Hi4 (packet handler) F TR A S Bdi 0, AR N Hb
Modulation Mode Control2 5 £7-#% 15 & 4 :

//lenable FIFO mode and GFSK modulation
SpiWriteRegister(0x71, 0x63);//write 0x63 to the Modulation Mode Control 2 register

WRAEH T R25r4 (Antenna diversity), WAZERRCE GPIO. XT- Si4432-DKDBx ik, RF JF
FAFFH LA IR E -

#ifdef ANTENNA_ DIVERSITY
SpiWriteRegister(0x0C, 0x17); //write 0x17 to the GPIO1 Configuration(set the Antenna 1 Switch used for
antenna diversity )




SpiWriteRegister(0x0D, 0x18); //write 0x18 to the GPIO2 Configuration(set the Antenna 2 Switch used for
antenna diversity )
#endif
#ifdef ANTENNA DIVERSITY
//enable the antenna diversity mode
SpiWriteRegister(0x08, 0x80); //write 0x80 to the Operating Function Control 2 register
#endif

X FHORZIA R (Single Antenna Testcard), X} GPIO1 Al GPI02 K LA T I & k4 1il RF oK%

#ifdef ONE_ SMA WITH RF SWITCH
SpiWriteRegister(0x0C, 0x12);//write 0x12 to the GPIO1 Configuration(set the TX state)
SpiWriteRegister(0x0D, 0x15);//write 0x15 to the GPIO2 Configuration(set the RX state)
#endif

3.1.4. GEFEFH
EZRadioPRO 3(#F 3 Fliff i 28 .
® JiHE (FSK)
o iR EYE (GFSK)
® JREE (O0K)
AN GFSK W], AH LR #5055 25 FhAS R R s 2R R T — /M
1 7 : EZRadioPRO #34 1] DL e B R A A — AN AU ) K 280 45 5 DU, 3 n] PR B “modityp[1:0]”
£7.24 0 (Modulation mode Control2 & {725 1) bit[1:0]),
3.1.4.1. FiRsyE (Frequency Shift Keying)
FSK i il A5 5 A0 (1) AR Ak S e it
RIS, e SRS —NMESERAE S (BRI CW 5 5).

TR 0 i, CW 35 MBI R BT 5 % (deviation) HIZEIME, BURHI%EY f, — Afrg,
Hrp f, bR, Afog ASEm 2% (deviation) .,

TRE A 1B, CW A5 SRR B 5B % (deviation) AIZSROME, BLFMAN T, + Af g o

1 POLI'. [d B m]

deviation deviation

y

 ECECEEEEEE

frequency [Mhz]

Ty - ey fa Ty + Afeey
&l 3. FSK %l
P{fHE FSK, Modulation Mode Control2 %7 7% f]“modtyp[ 1:0]”f7 . % B 4 0x2.
FSK Wil n] LA AP T4: 1, YRR AR S R R, & B T DA ) A el iUl
F 10~20ppm & 11 fi A4
A DM R LA R R S ) AR, (HR S TX MR w2 (deviation) LA AR AT o8, LABIIR(S
SRR A M BE I 28 0 LA o S 5 S T S R G R U (1 AT




3.1.4.2. HIHIBEIE (Gaussian Frequency Shift Keying)
GFSK 15 FSK AL,  JUAN I Hidf A7 B8 F iy Sr i i 2 8 o IR B FRAR T TX A7 (ARG, M
I B T AR O, DA Y BE A 1) 0

TX Modulation Time Domain Waveforms -- FSK vs. GFSK TX Modulation Spectrum -- FSK vs GFSK (Continuous PRBS)
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Bl 4. FSK FIl GFSK AR 7 (RHEAIHGE

GFSK #3811t # & Modulation Mode Control2 Z747-%% ]“modtyp[1:0]”4 0x3 SKA¥ HE

GFSK i fill g ok & fit de 4% o F s 56 7 1 P e e vk e R B A1 T S s R ) sk B . % FSK —#F, g
FER S HON LS iR s TCXO.
3.1.4.3. JFkEEE (On-Off Keying)

OOK ] il 38 Ik 388 11 5 A Dy 28 T80 2 AR s BEA T G )

®  ERAEARN, ThFPORAS KM

® TIRIRO0, DJEJURASAEA A

® TIRIR 1, DEJFURASAEAT A T .

OOK i i % & Modulation Mode Control2 % 47-#% 1“modtyp[1:0]”4 0x1 SKAH &

AHEEL T FSK AT GFSK i, OOK il #E 1) HL 1 BEAIK, R4 Dh AR SR AR RS 0 N4 ¢ . OOK 1
R L P BE R B E L FSK B0 GFSK IS, I H TG Ay se S v . A1k, OOK il # K AT e
it S S AT P SR AT
3.1.5. Si4432 Revision V2 K& AL E

Si4432 revision V2 5 EX — S AR AF AR AT G AR, T AN ] X 4L 7 A7 2 HOER A E :

PLL 1 VCO WA Z5 2 A5 Ay LA N B -

ar

/*set the non-default Si4432 registers*/

//set VCO and PLL

SpiWriteRegister(0x5A, 0x7F); //write 0x7F to the VCO Current Trimming register
SpiWriteRegister(0x59, 0x40); //write 0x40 to the Divider Current Trimming register

R XU TR DLS IR TR AT EE
3.1.6. Si4431 Revision A0 [ S EREE

The Si4431 revision AQ 77 £ — S ZFAE AT O AE, T AME X LL 7 A2 28 B IAE . PLL F11 VCO
IR T A R E, A Ak FLAE I E -

//set VCO and PLL

SpiWriteRegister(0x57, 0x01);//write 0x01 to the Chargepump Test register
SpiWriteRegister(0x59, 0x00);//write 0x40 to the Divider Current Trimming register
SpiWriteRegister(0x5A, 0x01); //write 0x01 to the VCO Current Trimming register

TR X AR UG IIRAS AN T 211 6
3.1.7. IR &2 (Crystal Oscillator Tuning Capacitor)




oL AR (RORS BE I T L AR I LA 28 (e SR s . BIRRSFE A5, BLACS i ik L B A ORI
PCB 75 4 7%

EZRadioPRO $&4it T JUANER P A Bl D3 46 it (A S 00 56

© A BE A A O 2 AT T RIS 08 R R AT AT A A B8 1) R BBURE A, (E B T
PP, AHXT EL it 2 AR . (By using a wide transmit deviation and wide receiver bandwidth, the link will
be less sensitive to any frequency offset, but the link budget will be reduced compared to an ideal case.)

® HIEE T AE R H AR (AFC), TR AR DL & A A5 B TR IR o XM A
FHACT | B

® EIt A ARG R 013 A (Crystal Oscillator Load Capacitance) 254 % I AME2 b A4 I AN HE R
JE o S R A A, AN LG C T RS AR AR AN AR S T LA B A o BORAE ™
B A i FYIAE P AR DK PCB NI AL A A4, i e i s S 80 A T LI — O g e

1t Silicon Labs Y < #4861 17 WAL f A4, 0008 1 1 A4 97 3 R 2

//set Crystal Oscillator Load Capacitance register
SpiWriteRegister(0x09, 0xD7); //write 0xD7 to the CrystalOscillatorLoadCapacitance register

TER: T LU AN B R PR D7 V2R o LA P it A 57 23 L 21

A5 FHARE 73 B G & oA e, IR RS S A 7 25 £ 2 H S (Crystal Oscillator Load Capacitance) 77
fEa%, HLEIH O AIL B 7 B I

EREE 28 5 b 21 GPIO2, I HATCR V-l & i a3 AR 35 4% 7148 %% (Crystal Oscillator
Load Capacitance) &7 £7 s EL 31 Jrill 5 (1 I ik 1) 75 82 I 40
3.2. KIEFIRA (Packet)

7 MCU FUS o B R WIaa A G, AN — N RFE IR I S B e e T G 1%
BN, AT UREA N A 84 (payload) JE78E| TX  FIFO, )i S35k 6 R 8 3554 “enpksent” 1 1T
e B R SR, 43 sis—> LED.

AR S 3 4 T AT e e e N, AT Rk e

WA I AT -

/*MAIN Loop*/
while(1)
{
//Poll the port pins of the MCU to figure out whether the push button is pressed or not
if(PB1 == 0)
{
//Wait for releasing the push button
while(PB1 == 0);
//turn on the LED to show the packet transmission
LED1 =1;
/*SET THE CONTENT OF THE PACKET*/
//set the length of the payload to 8bytes
SpiWriteRegister(0x3E, 8); //write 8 to the Transmit Packet Length register
//ill the payload into the transmit FIFO
SpiWriteRegister(0x7F, 0x42); //write 0x42 ('B') to the FIFO Access register
SpiWriteRegister(0x7F, 0x55); //write 0x55 ('U") to the FIFO Access register
SpiWriteRegister(0x7F, 0x54); //write 0x54 ('T") to the FIFO Access register
SpiWriteRegister(0x7F, 0x54); //write 0x54 ('T") to the FIFO Access register
SpiWriteRegister(0x7F, 0x4F); //write 0x4F ('O") to the FIFO Access register
SpiWriteRegister(0x7F, 0x4E); //write 0x4E ('N') to the FIFO Access register
SpiWriteRegister(0x7F, 0x31); //write 0x31 ('1') to the FIFO Access register




SpiWriteRegister(0x7F, 0x0D); //write 0x0D (CR) to the FIFO Access register
//Disable all other interrupts and enable the packet sent interrupt only.
//This will be used for indicating the successful packet transmission for the MCU
SpiWriteRegister(0x05, 0x04); //write 0x04 to the Interrupt Enable 1 register
SpiWriteRegister(0x06, 0x00); //write 0x03 to the Interrupt Enable 2 register
//Read interrupt status registers. It clear all pending interrupts and the nIRQ pin goes back to high.
[tStatus1 = SpiReadRegister(0x03); //read the Interrupt Status1 register
[tStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register
/*enable transmitter*/
//The radio forms the packet and send it automatically.
SpiWriteRegister(0x07, 0x09); //write 0x09 to the Operating Function Control 1 register
/*wait for the packet sent interrupt*/
//The MCU just needs to wait for the 'ipksent' interrupt.
while(NIRQ == 1);
//read interrupt status registers to release the interrupt flags
[tStatus1 = SpiReadRegister(0x03); //read the Interrupt Status1 register
[tStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register
//wait a bit for showing the LED a bit longer
for(delay = 0; delay < 10000;delay++);
//turn off the LED
LEDI1 =0;
}

4. g FIERCEIR AL T2 (packet handler) FIEHR M
BAFRBIE Ry — AESI T A T AE. #E MCU Fl EZRadioPRO #: % UK 2w AFBC & T, [
BCE SNBSS, ISR L. RS R | P s Gl A (R s (il 2], AN LED
L N BR . an SR 21 i B B 1A 20akiAr (payload) Jy“Buttonl”, WIAKAEFF KM (Software Development
board) Lf¥] LED1 mhas Wtk (LRI BRI EdE B 5, A4 B8 E sl o 554
AN
AR T U3, A R S S (A PE 28 (packet handler) (%3 A0 A S vh A7 91 ) — AN i
A
WA EZLink T4 HA%CE A “Button]” ARG (payload) 4.
4.1 R WIsEi
EZRadioPRO LWL #s FIUR 28 2 A0 — A B B I A 4%, v AR IC BN AR IR . e S
OOK. FSK M1 GFSK i ill, IR A7 HA7 g s iy v LS A 2ty Bl 27 I FH o 50 U il A2t ) 2 o R e 81 1
BARALHAT AR, JFERHEL N o A LRI 52T AR SR AGES Fr 3R B IAC 38 AR) BHis 47
® F{HB (Direct Mode): EZRadioPRO #f i LAZEIH i —A GPIO F3RfE Al . AL IXFl
LT, A il 2 2008 A7 b A BREE OB R B ek G B RO I —Ff . XA R 2k MCU
THFERTRFT L RIS AT qualifying B . HHA T DUR P B ) A0 B (s . 78 [0 4k
PR, R A JRUGE R ST B LU IR MCU [FRFE
® LA (FIFO Mode): 7E EZRadioPRO #3f:H47 64 ANAl FH K45 FIFO. ERINIK 515
WAFREFUONE, O e B BRI e 2] RX FIFO. B il g nT LA ik 3 FH btk
SPI fi54 (32 FIFO  Access 2717 #%) K1) FIFO.
® LA YIAMON EINRERT H T EA S FIFO &b, RX  FIFO JLT-# (almost full) R 57T LA
PRI I A AT 2 I A FIFO B2EU 0 - H i {8 (threshold ) W] i@ i RF FIFO Almost Full Threshold
AT A RIRFEN 1~64 T5,
® i RX AUl abBESS (packet handler) [f] FIFO #£2{ (FIFO Mode with RX Packet Handler): i




SN HAd e B g URF 53013, BB B L E R A KR T, O T LA E ) H B)
P o SRR B IRAIR,  PR A AR R B BRSO T AN 25 S FE MCU B8R R4 (4 1
g, SRR T — AN gy MCU, DUMEME MCU AT A IR T A8 1 2K B U5 R i £
Al

M ETA R, AT RX Hds B AbEEE: (packet handler) SKRERCEHE L. LU B4 H T Wifaf
PC B IR
4.1.1. 5125 (Preamble) il

M—A515409 (preamble, “1010”ALFED) THRRE N E (&9 B TE R . 1SR AR s
TERAE AR AT (payload) 332 A EA LB EBUE T o 51 P50/ 21K BE I e T Bl s A e I 1)

(settling time) 15| S ATl (K AR S0

{EAE ] FSK 8% GFSK I #eli i fee (settling) HXoT HANIAR ML (AFC) RVFHE. Szl
PRRRGERSTE] Csettling time) &y 1 ANFAY; HUE AFC 4% foiF, IBABWESFEE R A (settling time) A 2
ANFET . 1Ak, AR OOK HBIHIMENL T, W ARE M) Csettling time) 24 2 M1,

EZRadioPRO Y2845 — N E 5| SH90101 2% (Preamble Detector). fEARERNAS G, U 220k
BRI 51 DA AR AT LU o i 2R 5 | A it 255 7 R A 28] A el mh #6381 T e SCRRIE 2L 5 | AR
RGN S B, JF 7 AR A “ipreavalid”tH KT 45 TR il o

I ERE (5P AR . FHER G AR TR, afE: SRR
i [A] (the duration of the radio on-time) . K2k 44 (antenna diversity ) fll AFC . W15 420245 71 3 5 18] Con time)
A T HAR AR B, B2 S| Y RAE ] e S BRI 5 200 . XA KA REs KA,
AR S AR E B R BN TR] R BEALIE 75, AT n] RERE S (BENLEEE ) wRES RIS — NN 5| 7
MAIFEA . AEIXPIIG UL, EUCR B R, 1 20 7. W R AR B 00 R S 2 i )
A SOVE, AT DM PRI 5 | AT U I, 8 £«

TERVFREZ S 4E (antenna diversity) B, AR AL S| SRS Bt AT RO I 1, X FF 5t 26 2004
BRI S 05 o GRS R 2R 4 #E (antenna diversity ) I 132 & 5 | S5 450 % {5 ( preamble detection threshold)
20 £ . [RIFELERCEE AT AFC I, 055 22455 | SIS B S b AT RSN I, S5 R R K IS |5
.

2 AN T ASEIG BN EECR KA 5 1 S A R | i ol e {1 -

R 2WHNTI SHEKE

Approximate Recommended Preamble | Recommended Preamble
Mode Receiver Settling Length with 8-Bit Length with 20-Bit
Time Detection Threshold Detection Threshold
(G)FSK AFC Disabled 1 byte 20 bits 32 bits
(G)FSK AFC Enabled 2 byte 28 bits 40 bits
(G)FSK AFC Disabled + .
] ] 1 byte — 64 bits
Antenna Diversity Enabled
(G)FSK AFC Enabled +
. 2 byte — 8 byte
Antenna Diversity Enabled
OOK 2 byte 3 byte 4 byte
OOK + Antenna Diversity
8 byte — 8 byte
Enabled

e W AR E (AFC) #% fUVF, Frequency Offset 1 Al Frequency Offset 2 25 A7 K AR 5 ATl £

(10 5 S5 5 MM 2 R PR O 22

M ZE (T AR O R AT, LU T I S R el A A S 45 2 ) 10 ER A e

RGN ZE . I, 5K B G FHE N b, 51 S B nT LUE A Offset 75 77 4%
Kedidd, MAH AFC SR TX A RX Y 2 6] [l #2484k

S —PNHNERTLRG] S5 (Invalid Preamble) {iiill#%, FH T 76 5 50 1 TR 9 56 5 1

H B

Weas g SEVE, RGP E N Sl 8. WER G AL | S N T B #cR) 5 S, St




P AR A A AR, DUERR B S R
RIS B P T EZRadioPRO 45 F IR RRAS «
® R Si4431-A0, FBIEALE & E K

Timeout = Invalid _Preamble_Threshold[5:2]e4 T,

® A Si4432-V2, TR E K
Timeout=4eT, +16e(Preath[4:0]+1)eT,

AR RS LR 1 DUARA H -

® BT MBAIMN LA UE RS € R e A B RS, B AR ] R — AN

® XU IR RIS WML FEMRR T, T AT USRI PR E AT AR S B [P AR AR
4.1.2. R (Synchron Word Detection)

EESZIJJH’J%@H{I‘T{D' IS EARERIE T (synchron word) o RSO (1 i 1 5 [0 74 2Rk AT
. HERRD PR BB i Bl A2 DU S, st T s A Al #dls (payload data) IE 7S FIFO.
EZRadioPRO s 7£ [F] 20 7 Bl il LA — > “iswdet” 1 i 45 MCU.,

[l A FERIRE AU G AR Ny 1~4 N7 E B AT T AN 7 5 R 1] 22 7 DA S Bt Aot
4.1.3. IEFEHIER

AL A A LA E,  LANCE T AR M 2 R E o IX U5 A7 s 20 NC BN ZEAE I ) RF 24
W (modulation) . #h{A& %% (crystal tolerance) ZHEi# % (data rate) KA 7 (transmit deviation) .
HIAFC IRF . A7 EHNERX LT AF 8 A RF ZHUW A OC R, I Excel w545 TRt nl LU A MY
& ST RF BB TR 35 2450, /£ OOK 5t FSK/GFSK il 24 ] 1) i il fig i 5 2 HUE A o
4.1.3.1. OOK i il ) 1l Tl 11 2 ic &

X OOK i, AZNE & LL T 25 7 ds -

IF Filter Bandwidth

Clock Recovery Oversampling Ratio
Clock Recovery Offset 2

Clock Recovery Offset 1

Clock Recovery Offset 0

Clock Recovery Timing Loop Gain 1

Clock Recovery Timing Loop Gain 0

A [ B c [ ) I E F [ [ H [ 1 I J [ K L I M | N I

LNO‘GS: This spread sheet calculates the register values for SI4432-Rev-

The input parameter s can be set inthe blue boxes‘aray cells

There are five separate Calculators for GFSKFSK RX Mo Carrier F TX Frequency Deviation, TX DR and 00K RX Modem
1) First, select RF Cartier Frequency

2)5elect the crystal tolerance,modulation type and Emable Disable Manchester at Grey boxes helow.

|3} According to the modulation type, configure the Modem calculators below.

.4) Go to either FIFD MODE or PH+FIFO MODE sheet and make your selectiong by configuring the boxes.

I 'peal at the last sheet (REGISTERS Settings SUMMARY)

color box below) Select Enable/Disable Manchaate e

= [

Important: to use this calculator,
youl Imust enable some of the Excel

Adi-Ins {Inside “Tools™ tab, select
Analysis ToolPak and Analysis
ToolPak —VBA)

0 0N d 0L LN

plersnce ppm] ial Teq =)

30 000

Y " ..
R EMEEETT6 Medsmizsings RX DK Modem WDS COMMANDS
Rb RXEW | Ghannal wost Recommended reg. 1t BA S20CBA
bips] Fi filter dec . reg 20 ac 52 ADAC
#r ke Modem Settings reg 21 o0 52 A100
1950 reg 22 D1 52 AZD1
reg 23 By S2 A3BT
3 reg 24 g 5£ AU
TR S Q \L ,QE 25 ba 52 M504
0] filset[3:0] Hwn3_bypas] mos(10:0] | neofi19:0] | crgain[10:0]) Manch ester
HEX HEX HEX HEX anable
70h [1
) 1 oac 0187 0D4

& 5. OOK ilf# A S H &
VER: Sid431-A0 Fl Sid4432-V2 GBS EUEAFT; Frel 424t T Excel 1585,



Excel THEEGHMASE T
® fZEM (Modulation type) 4 OOK
® 7R E (data rate)
® AL T % (receiver baseband bandwidth)
o SR ISAEH (Manchester coding)
W 5 Fron, Excel THA-&s LA NRE RS P24t 1477 1 e 1 s 250 CERE (O 0 S ook BL 7R st
B, [ IESRAE T A B A U A% K WDS #2444 (“RX OOK Modem WDS COMMANDS”
i
4.1.3.2. FSK/GFSK ] i HI## 4 23 &
Xt¥- FSK/GFSK Ui, AZRMHCE LL %5 47 4 -
IF Filter Bandwidth
Clock Recovery Oversampling Ratio
Clock Recovery Offset 2
Clock Recovery Offset 1
Clock Recovery Offset 0
Clock Recovery Timing Loop Gain 1
Clock Recovery Timing Loop Gain 0
AFC Loop Gearshift Override
Excel TGS E T
WHIZRA A (Modulation type) A FSK 8¢ GFSK
SRR (Manchester coding)  fUVF/25 11
iR ZE (Crystal tolerance)
T I ERIE % (data rate)
RS A 2= (Transmit deviation)
TEAIANSEIFERG L, Excel T8 2 ST S DR WA S8 AL T AR R BV o Excel V154
B LA 7S gEfilag AR 4L T B P A 28 S8 (ER O B os h WoRIX SR E D, DR B B E AT
VA HIAE R 21 WDS £l 4 (“RX GFSK/FSK Modem WDS COMMANDS” #5143 ).

A | B c o | E 3 e | H [ | ] J I K L | M | N |
1 Notes: This spread sheet calculates the register values for S14432-Rev.\/ important: to use this calculator
a . " o . JdICiiator,
z The input parameters can he set in the blue boxes/gray cells i e e Ee ]
3 There are five separate Calculators for GFSK/FSK RX Modem, Carrier Freq TX Freq iation, TX DR and 00K RX Modem :" e |I||si‘le ‘-'T e e
4 1) First, select RF Carrier Freq y S ! " a8, St
4 |2)Select the crystal tolerance,modulation nes below., ?"‘1:?': TE‘;ETK and Analysis
8_|3) Aceording to the modulation type. confioDranased Channel Filter ooiPak —
7 4) Go to either FIFO MODE or PH+FIFO MODE P L. ng the boxes.
4 |5) Registers setti  will appear a & the Eliminated )
9 |Select ; ' SenSItWIty ster Mode: Input Crystal Tolerance [ppm]: sl fraq [oH2)
| = [ 20 | 30000
nput Parameters — WDS Control Commands
7 | ance it is recommended to set the s to
e Gy maoderm settings obtained with the calculated settings aljki . — ——
ication Parameters M"ﬁ::";“” "“'d;::ﬁ"" ﬁ'l‘x-g E %ﬁwswrsx Modem WDS © DMMAN;
= & reaic 05 52 0C05
Fd AFC enable H Bilimod TR teg.20 Al 52 ADAT
Hz 10h [6] [Hz] Wz reg.21 20 52 A120
g 996 50,44 1108 12022 4E 52 AZ4E
neg.23 A5 52 AZAS
3 reg.24 0o 52 A400
Register walues (HEX) ‘—gmg T = YT
dec exponent] ch filter data rate | olk recoveny | ManchesterfaF C B Limiter g 10 0o Sz 9pog
deo_mip[20] filsei[3:0] Hwn3_bypas] rcosf10:0] | nooff[19:0] | crgain[10:0] anable fdfg0] [ e 1F i
ACh [G:4] A1Ch [3:0] 1Ch [7] 20h, 21h Z3h 249h, Z6h TOh [1] T1h,72h
[ ] 0 141 D4EAS 013 (1] v -
42 |To accommodate ST e D oot bt o - U0 10 TP L i
43 |when the device is also used as transmitter, fd[8:0] needs to be set back to the required frequency devistion after RX is done Recom mend ed
an

Modem Settings

Figure 6. FSK/GFSK R4lf#R% S5+ 5E
R Sid431-A0 M Sid432-V2 [HAGIAE A SEORARI: Frilsr A48 4 T Excel 585
4.1.4. 7BIEACHG HH BIRIEAAL
PLUF AL 434 H rx_SDBC_CK3 8k rx_EZLink i H ] main.c X o % MCU [I#JZa AR =



TEPE W2 PR IE T

Zon IR AE A GFSK Wil 9.6kbps Fidin %, LLA+45 kHz Hl, LU NAIS N Sid432 5 F 1IRL
o
4.1.4.1. BMHEAL (Software Reset)

HS R A . G BB <3 L1 S BRGEA &ttt

/* &
* Initialize the Si4432 ISM chip *

% */
/ISW reset

SpiWriteRegister(0x07, 0x80); //write 0x80 to the Operating & Function Controll register
//wait for chip ready interrupt from the radio (while the nIRQ pin is high)

while ( NIRQ == 1);

//read interrupt status registers to clear the interrupt flags and release NIRQ pin

ItStatus1 = SpiReadRegister(0x03); //read the Interrupt Status1 register

ItStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register

4.1.42. %H RF 23
DL AU P 75 22 1 RE BRI E DN TR B2 28, PO R AC S ) 915MHz.

/*set the physical signal parameters™®/

//set the center frequency to 915 MHz

SpiWriteRegister(0x75, 0x75); //write 0x73 to the Frequency Band Select register
SpiWriteRegister(0x76, 0xBB); //write 0x67 to the Nominal Carrier Frequency1 register
SpiWriteRegister(0x77, 0x80); //write 0xCO to the Nominal Carrier Frequency0 register

s W AT H 2K S, Jf HIX A58, EZRadioPRO #3240 7 —ANE S0 7%
KPEE PO . B —AMEE AR B Frequency Band Select « Nominal Frequencyl F1 Nominal
Frequency?2 Ziffas K Yo 1518 M 420 2EH i Frequency Hopping Step Size 751745 LA 10kHz [ &
K Lo MoE XSV E G, SLhR5EE ] LU Frequency Hopping Channel Select 75 7 4 K % B . 7EIXFf
LT, HETHES A SPI F A7 s Rl nf s o .

RS EE ) GFSK 1A il 504 10 B 0 i o 28 22K

/*set the modem parameters according to the excel calculator (parameters: 9.6 kbps, deviation: 45 kHz, channel
filter BW: 112.1 kHz*/

SpiWriteRegister(0x1C, 0x05); //write 0x05 to the IF Filter Bandwidth register
SpiWriteRegister(0x20, 0xA1); //write 0xA1 to the Clock Recovery Oversampling Ratio register
SpiWriteRegister(0x21, 0x20); //write 0x20 to the Clock Recovery Offset 2 register
SpiWriteRegister(0x22, 0x4E); //write 0x4E to the Clock Recovery Offset 1 register
SpiWriteRegister(0x23, 0xAS5); //write 0xAS to the Clock Recovery Offset 0 register
SpiWriteRegister(0x24, 0x00); //write 0x00 to the Clock Recovery Timing Loop Gain 1 register
SpiWriteRegister(0x25, 0x13);/ /write 0x13 to the Clock Recovery Timing Loop Gain 0 register
SpiWriteRegister(0x1D, 0x40); //write 0x40 to the AFC Loop Gearshift Override register
SpiWriteRegister(0x72, 0x1F); //write 0x1F to the Frequency Deviation register
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/*set the modem parameters according to the exel calculator(parameters: 9.6 kbps, deviation: 45 kHz, channel
filter BW: 102.2 kHz*/
SpiWriteRegister(0x1C, 0x1E); //write OX1E to the IF Filter Bandwidth register




SpiWriteRegister(0x20, 0xDO0); //write 0xDO to the Clock Recovery Oversampling Ratio register
SpiWriteRegister(0x21, 0x00); //write 0x00 to the Clock Recovery Offset 2 register
SpiWriteRegister(0x22, 0x9D); //write 0x9D to the Clock Recovery Offset 1 register
SpiWriteRegister(0x23, 0x49); //write 0x49 to the Clock Recovery Offset 0 register
SpiWriteRegister(0x24, 0x00); //write 0x00 to the Clock Recovery Timing Loop Gain 1 register
SpiWriteRegister(0x25, 0x24); //write 0x24 to the Clock Recovery Timing Loop Gain 0 register
SpiWriteRegister(0x 1D, 0x40); /write 0x40 to the AFC Loop Gearshift Override register

1F Sid431-A0 P — AN LT T 2784 E AFC Limite X765 BAMS AP s AFE2E4% Sid432 IFE
1514 Frequency Deviation 75 7 % :

SpiWriteRegister(0x2A, 0x20); //write 0x20 to the AFC Limiter register ‘
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//set the Modem test register -- IMPORTANT for Si4431 revA0!
SpiWriteRegister(0x56, 0xC1); //write 0xC1 to the Modem test register
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B e ab#4s (packet handler):

/*Configure the receive packet handler®/
//Disable header bytes; set variable packet length (the length of the payload is defined by the
//received packet length field of the packet); set the synch word to two bytes long
SpiWriteRegister(0x33, 0x02 ); //write 0x02 to the Header Control2 register
//Disable the receive header filters
SpiWriteRegister(0x32, 0x00 ); //write 0x00 to the Header Controll register
//Set the sync word pattern to 0x2DD4
SpiWriteRegister(0x36, 0x2D); //write 0x2D to the Sync Word 3 register
SpiWriteRegister(0x37, 0xD4); //write 0xD4 to the Sync Word 2 register
//Enable the receive packet handler and CRC-16 (IBM) check
SpiWriteRegister(0x30, 0x85); //write 0x0D to the Data Access Control register
//Enable FIFO mode and GFSK modulation
SpiWriteRegister(0x71, 0x63); //write 0x63 to the Modulation Mode Control 2 register
//set preamble detection threshold to 20bits
SpiWriteRegister(0x35, 0x28); //write 0x30 to the Preamble Detection Control register
#ifdef ANTENNA DIVERSITY
//Enable antenna diversity mode
SpiWriteRegister(0x08, 0x80); //write 0x80 to the Operating Function Control 2 register
#endif
/*set the GPIO's according the testcard type*/
#ifdef ANTENNA DIVERSITY
SpiWriteRegister(0x0C, 0x17); //write 0x17 to the GPIO1 Configuration(set the Antenna 1 Switch used for antenna
diversity )
SpiWriteRegister(0x0D, 0x18); //write 0x18 to the GPIO2 Configuration(set the Antenna 2 Switch used for antenna
diversity )
#endif
#ifdef ONE_SMA WITH RF SWITCH
SpiWriteRegister(0x0C, 0x12); //write 0x12 to the GPIO1 Configuration(set the TX state)
SpiWriteRegister(0x0D, 0x15); //write 0x15 to the GPIO2 Configuration(set the RX state)
#endif
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/*set the non-default Si4432 registers*/

//set the VCO and PLL

SpiWriteRegister(0x5A, 0x7F); //write 0x7F to the VCO Current Trimming register
SpiWriteRegister(0x58, 0x80); //write 0xD7 to the ChargepumpCurrentTrimmingOverride register
SpiWriteRegister(0x59, 0x40); //write 0x40 to the Divider Current Trimming register

NG U PR PERE, ol XU UGS T i ) A AR BEE AGC Al ADC S 4




//set the AGC

SpiWriteRegister(0x6A, 0x0B); //write 0x0B to the AGC Override 2 register

/Iset ADC reference voltage to 0.9V

SpiWriteRegister(0x68, 0x04); //write 0x04 to the Deltasigma ADC Tuning 2 register
SpiWriteRegister(0x1F, 0x03); //write 0x03 to the Clock Recovery Gearshift Override register

VER: IXEERCEN BT S A RCA (I Si4431-A0) JE A E .
W AR A 27 4% (Crystal Load Capacitance):

//set Crystal Oscillator Load Capacitance register
SpiWriteRegister(0x09, 0xD7); //write 0xD7 to the Crystal Oscillator Load Capacitance register

4.1.4.5. Si4431-A0 [k B
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//set VCO and PLL

SpiWriteRegister(0x57, 0x01); //write 0x01 to the Chargepump Test register
SpiWriteRegister(0x59, 0x00); //write 0x40 to the Divider Current Trimming register
SpiWriteRegister(0x5A, 0x01); //write 0x01 to the VCO Current Trimming register

EE: RERBEERMNEA AP AFE.
WE iR HL Y (Crystal Load Capacitance) 77 f7#i (PR N 2 IL“3.1.6  dib /AR 5 #45 PHHE FLZS (Crystal
Oscillator Tuning Capacitor) ”):

//set Crystal Oscillator Load Capacitance register
SpiWriteRegister(0x09, 0xD7); //write 0xD7 to the Crystal Oscillator Load Capacitance register

4.2. BHEHEE
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/*enable receiver chain*/
SpiWriteRegister(0x07, 0x05);//write 0x05 to the Operating Function Control 1 register
//Enable two interrupts:
// a) one which shows that a valid packet received: 'ipkval'
// b) second shows if the packet received with incorrect CRC: "icrcerror’
SpiWriteRegister(0x05, 0x03); //write 0x03 to the Interrupt Enable 1 register
SpiWriteRegister(0x06, 0x00); //write 0x00 to the Interrupt Enable 2 register
//read interrupt status registers to release all pending interrupts
ItStatus1 = SpiReadRegister(0x03);//read the Interrupt Status1 register
ItStatus2 = SpiReadRegister(0x04);//read the Interrupt Status2 register
/*MAIN Loop*/
while(1)
{

/Iwait for the interrupt event

if( NIRQ==0)

{

e Pl S, MCU 268 B RS Cinterrupt status) A7 A7 LAR € IR B R 2o SR
W) Bl A R IR CRC, SRRE Pt (e b3, JFINARITA 1) LED (B I R A 1), AR5
A A

//read interrupt status registers
ItStatus1 = SpiReadRegister(0x03);//read the Interrupt Status]1 register
ItStatus2 = SpiReadRegister(0x04);//read the Interrupt Status2 register




/*CRC Error interrupt occured*/
if( (ItStatus1 & 0x01) == 0x01 )
{
//disable the receiver chain
SpiWriteRegister(0x07, 0x01);//write 0x01 to the Operating Function Control 1 register
//reset the RX FIFO
SpiWriteRegister(0x08, 0x02);//write 0x02 to the Operating Function Control 2 register
SpiWriteRegister(0x08, 0x00);//write 0x00 to the Operating Function Control 2 register
//blink all LEDs to show the error
LEDI =1,
LED2 =1,
LED3 =1,
LED4 =1,
for(delay = 0; delay < 10000;delay++);
LEDI1 =0;
LED2 = 0;
LED3 = 0;
LED4 = 0;
//enable the receiver chain again

SpiWriteRegister(0x07, 0x05);//write 0x05 to the Operating Function Control 1 register

WA BRCEIR CRC IEHIH R L, MCU A5 B BR BT RAT (payload) UK,
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/*packet received interrupt occurred*/
if( (ItStatus1 & 0x02) == 0x02 )
{
//disable the receiver chain
SpiWriteRegister(0x07, 0x01);//write 0x01 to the Operating Function Control 1 register
//Read the length of the received payload
length = SpiReadRegister(0x4B);//read the Received Packet Length register
//check whether the received payload is not longer than the allocated buffer in the MCU
if(length < 11)
{
//Get the received payload from the RX FIFO
for(temp8=0;temp8 < length;temp8++)
{
payload[temp8] = SpiReadRegister(0x7F);//read the FIFO Access register
}
//check whether the content of the packet is what the demo expects
if( length ==8)
{
if( memcmp(&payload[0], "BUTTON1", 7) ==0)
{




//blink LED1 to show that the packet received
LEDI = 1;
for(delay = 0; delay < 10000;delay++);
LEDI =0;
H
if( mememp(&payload[0], "BUTTON2", 7)==0)
{
//blink LED2 to show that the packet received
LED2 = 1;
for(delay = 0; delay < 10000;delay++);
LED2 = 0;
H
if( mememp(&payload[0], "BUTTON3", 7)==0)
{
//blink LED3 to show that the packet received
LED3 = 1;
for(delay = 0; delay < 10000;delay++);
LED3 = 0;
H
if( mememp(&payload[0], "BUTTON4", 7) ==0)
{
//blink LED4 to show that the packet received
LED4 =1;
for(delay = 0; delay < 10000;delay++);
LED4 = 0;

}
//reset the RX FIFO

SpiWriteRegister(0x08, 0x02);//write 0x02 to the Operating Function Control 2 register
SpiWriteRegister(0x08, 0x00);//write 0x00 to the Operating Function Control 2 register
//enable the receiver chain again

SpiWriteRegister(0x07, 0x05);//write 0x05 to the Operating Function Control 1 register
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/*enable receiver chain®/
SpiWriteRegister(0x07, 0x05);//write 0x05 to the Operating Function Control 1 register
//Enable two interrupts:
// a) one wich shows that a valid preamble received:'ipreaval’
// b) second shows if a sync word received:'iswdet'
SpiWriteRegister(0x05, 0x00); //write 0x00 to the Interrupt Enable 1 register
SpiWriteRegister(0x06, 0xCO0); //write 0xCO to the Interrupt Enable 2 register
//read interrupt status registers to release all pending interrupts
ItStatus1 = SpiReadRegister(0x03);//read the Interrupt Status1 register
ItStatus2 = SpiReadRegister(0x04);//read the Interrupt Status2 register
/*MAIN Loop*/
while(1)
{
//wait for the interrupt event
if( NIRQ==0)
{
//read interrupt status registers
ItStatus1 = SpiReadRegister(0x03);//read the Interrupt Status] register
ItStatus2 = SpiReadRegister(0x04);//read the Interrupt Status2 register
//check whether preamble is detected
if( (ItStatus2 & 0x40) == 0x40 )
{//preamble detected
//wait for the synch word interrupt with timeout -- THIS is the proposed SW workaround
//start a timer in the MCU and during timeout check whether synch word interrupt
happened or not
delay = 0;
do {
delay++;
} while((delay < 20000) && (NIRQ == 1));
//check whether the synch word interrupt is detected
if( NIRQ == 0)
{//synch word detected correctly
//read interrupt status registers
ItStatus1 = SpiReadRegister(0x03); //read the Interrupt Status1 register
ItStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register
//Enable two interrupts:
// a) one which shows that a valid packet received: 'ipkval'
// b) second shows if the packet received with incorrect CRC: "icrcerror’
SpiWriteRegister(0x05, 0x03); //write 0x03 to the Interrupt Enable 1 register
SpiWriteRegister(0x06, 0x00); //write 0x00 to the Interrupt Enable 2 register
//read interrupt status registers to release all pending interrupts
ItStatus1 = SpiReadRegister(0x03); //read the Interrupt Status1 register
ItStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register




/Iwait for the interrupt event
while(NIRQ == 1);
//read interrupt status registers
ItStatus1 = SpiReadRegister(0x03); //read the Interrupt Status1 register
ItStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register
/*CRC Error interrupt occured*/
if( (ItStatus1 & 0x01) == 0x01 )
{
//disable the receiver chain
SpiWriteRegister(0x07, 0x01); //write 0x01 to the Operating Function
Control 1 register
//blink all LEDs to show the error
RX LED=1;
TX LED =1,
for(delay = 0; delay < 10000;delay++);
RX LED = 0;
TX LED =0;
§
/*packet received interrupt occured*/
if( (ItStatus1 & 0x02) == 0x02 )
{
//disable the receiver chain
SpiWriteRegister(0x07, 0x01); //write 0x01 to the Operating Function
Control 1 register
//Read the length of the received payload
length = SpiReadRegister(0x4B); //read the Received Packet Length
register
//check whether the received payload is not longer than the allocated
buffer in the MCU
if(length < 11)
{
//Get the reeived payload from the RX FIFO
for(temp8=0;temp8 < length;temp8-++)

{
payload[temp8] = SpiReadRegister(0x7F);
H
//check whether the content of the packet is what the demo
expects
if( length == 8 )
{

if(mememp(&payload[0], "BUTTON1", 7) =0 )
{//blink LED1 to show that the packet received
RX LED=1;
for(delay = 0; delay < 10000;delay++);
RX LED = 0;




}

//Enable two interrupts agin:

// a) one wich shows that a valid preamble received:'ipreaval'

// b) second shows if a sync word received:'iswdet'

SpiWriteRegister(0x05, 0x00); //write 0x00 to the Interrupt Enable 1 register
SpiWriteRegister(0x06, 0xC0); //write 0xCO to the Interrupt Enable 2 register

//read interrupt status registers to release all pending interrupts

ItStatus1 = SpiReadRegister(0x03); //read the Interrupt Status1 register

ItStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register

//enable the receiver chain again

SpiWriteRegister(0x07, 0x05); //write 0x05 to the Operating Function Control 1 register

}

else

{//synch word is not detected within timeout --> reset RX chain to workaround the Si4431-A0 errata

//disable receiver chain

SpiWriteRegister(0x07, 0x01); //write 0x01 to the Operating Function Control 1 register
//read interrupt status

ItStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register //enable RX chain
SpiWriteRegister(0x07, 0x05); //write 0x05 to the Operating Function Control 1 register

}
}
}

!
}
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/* *
* Initialize the Si4432 ISM chip *

* */
/ISW reset

SpiWriteRegister(0x07, 0x80);//write 0x80 to the Operating & Function Controll register
//wait for chip ready interrupt from the radio (while the nIRQ pin is high)

while ( NIRQ == 1);

//read interrupt status registers to clear the interrupt flags and release NIRQ pin

ItStatus1 = SpiReadRegister(0x03); //read the Interrupt Status1 register

ItStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register

/*set the physical parameters*/

//set the center frequency to 915 MHz

SpiWriteRegister(0x75, 0x75); //write 0x75 to the Frequency Band Select register
SpiWriteRegister(0x76, 0xBB); //write 0xBB to the Nominal Carrier Frequency1 register
SpiWriteRegister(0x77, 0x80); //write 0x80 to the Nominal Carrier FrequencyO register
//set the desired TX data rate (9.6kbps)

SpiWriteRegister(0x6E, 0x4E); //write 0x4E to the TXDataRate 1 register
SpiWriteRegister(0x6F, 0xAS5); //write 0xAS to the TXDataRate 0 register
SpiWriteRegister(0x70, 0x2C); //write 0x2C to the Modulation Mode Control 1 register
/*set the modem parameters according to the excel calculator(parameters: 9.6 kbps, deviation: 45 kHz, channel filter
BW:




112.1 kHz*/
SpiWriteRegister(0x1C, 0x05); //write 0x05 to the IF Filter Bandwidth register
SpiWriteRegister(0x20, 0xA1); //write 0xA1 to the Clock Recovery Oversampling Ratio register
SpiWriteRegister(0x21, 0x20); //write 0x20 to the Clock Recovery Offset 2 register
SpiWriteRegister(0x22, 0x4E); //write 0x4E to the Clock Recovery Offset 1 register
SpiWriteRegister(0x23, 0xAS); //write 0xAS to the Clock Recovery Offset 0 register
SpiWriteRegister(0x24, 0x00); //write 0x00 to the Clock Recovery Timing Loop Gain 1 register
SpiWriteRegister(0x25, 0x13); //write 0x13 to the Clock Recovery Timing Loop Gain 0 register
SpiWriteRegister(0x1D, 0x40); //write 0x40 to the AFC Loop Gearshift Override register
SpiWriteRegister(0x72, 0x1F); //write Ox1F to the Frequency Deviation register
/*set the packet structure and the modulation type*/
//set the preamble length to 10bytes if the antenna diversity is used and set to Sbytes if not
#ifdef ANTENNA DIVERSITY
SpiWriteRegister(0x34, 0x18); //write 0x18 to the Preamble Length register
#else
SpiWriteRegister(0x34, 0x0C); //write 0x0C to the Preamble Length register
#endif
//set preamble detection threshold to 20bits
SpiWriteRegister(0x35, 0x28); //write 0x28 to the Preamble Detection Control register
//Disable header bytes; set variable packet length (the length of the payload is defined by the
//received packet length field of the packet); set the synch word to two bytes long
SpiWriteRegister(0x33, 0x02); //write 0x02 to the Header Control2 register
//Set the sync word pattern to 0x2DD4
SpiWriteRegister(0x36, 0x2D); //write 0x2D to the Sync Word 3 register
SpiWriteRegister(0x37, 0xD4); //write 0xD4 to the Sync Word 2 register
/lenable the TX & RX packet handler and CRC-16 (IBM) check
SpiWriteRegister(0x30, 0x8D); //write 0x8D to the Data Access Control register
//Disable the receive header filters
SpiWriteRegister(0x32, 0x00 ); //write 0x00 to the Header Controll register
//lenable FIFO mode and GFSK modulation
SpiWriteRegister(0x71, 0x63); //write 0x63 to the Modulation Mode Control 2 register
#ifdef ANTENNA DIVERSITY
//enable the antenna diversity mode
SpiWriteRegister(0x08, 0x80);//write 0x80 to the Operating Function Control 2 register
#endif
/*set the GPIO's according the testcard type*/
#ifdef ANTENNA DIVERSITY
SpiWriteRegister(0x0C, 0x17); //write 0x17 to the GPIO1 Configuration(set the Antenna 1 Switch used for antenna
diversity )
SpiWriteRegister(0x0D, 0x18); //write 0x18 to the GPIO2 Configuration(set the Antenna 2 Switch used for antenna
diversity )
#endif
#ifdef ONE_SMA WITH RF SWITCH
SpiWriteRegister(0x0C, 0x12); //write 0x12 to the GPIO1 Configuration(set the TX state)
SpiWriteRegister(0x0D, 0x15); //write 0x15 to the GPIO2 Configuration(set the RX state)
#endif




/*set the non-default Si4432 registers*/

//set the VCO and PLL

SpiWriteRegister(0x5A, 0x7F); //write 0x7F to the VCO Current Trimming register
SpiWriteRegister(0x58, 0x80); //write 0x80 to the ChargepumpCurrentTrimmingOverride register
SpiWriteRegister(0x59, 0x40); //write 0x40 to the Divider Current Trimming register

//set the AGC

SpiWriteRegister(0x6A, 0x0B); //write 0x0B to the AGC Override 2 register

/Iset ADC reference voltage to 0.9V

SpiWriteRegister(0x68, 0x04); //write 0x04 to the Deltasigma ADC Tuning 2 register
SpiWriteRegister(0x1F, 0x03); //write 0x03 to the Clock Recovery Gearshift Override register
//set Crystal Oscillator Load Capacitance register

SpiWriteRegister(0x09, 0xD7); //write 0xD7 to the Crystal Oscillator Load Capacitance register
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/*enable receiver chain®/

SpiWriteRegister(0x07, 0x05); //write 0x05 to the Operating Function Control 1 register
//Enable two interrupts:

// a) one which shows that a valid packet received: 'ipkval'

// b) second shows if the packet received with incorrect CRC: 'icrcerror’
SpiWriteRegister(0x05, 0x03); //write 0x03 to the Interrupt Enable 1 register
SpiWriteRegister(0x06, 0x00); //write 0x00 to the Interrupt Enable 2 register

//read interrupt status registers to release all pending interrupts

[tStatus1 = SpiReadRegister(0x03); //read the Interrupt Status1 register

[tStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register
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/*MAIN Loop*/
while(1)
{
//Poll the port pins of the MCU to figure out whether the push button is pressed or not
if(PB1 == 0)
{
//Wait for releasing the push button
while( PB1 ==0);
//disable the receiver chain (but keep the XTAL running to have shorter TX on time!)
SpiWriteRegister(0x07, 0x01); //write 0x01 to the Operating Function Control 1 register
//turn on the LED to show the packet transmission
LEDI =1;
//The Tx deviation register has to set according to the deviation before every transmission (+-45kHz)
SpiWriteRegister(0x72, 0x48); //write 0x48 to the Frequency Deviation register
/*SET THE CONTENT OF THE PACKET*/
//set the length of the payload to 8bytes
SpiWriteRegister(0x3E, 8); //write 8 to the Transmit Packet Length register
//fill the payload into the transmit FIFO




SpiWriteRegister(0x7F, 0x42); //write 0x42 ('B') to the FIFO Access register
SpiWriteRegister(0x7F, 0x55); //write 0x55 ("U') to the FIFO Access register
SpiWriteRegister(0x7F, 0x54); //write 0x54 ('T') to the FIFO Access register
SpiWriteRegister(0x7F, 0x54); //write 0x54 ('T') to the FIFO Access register
SpiWriteRegister(0x7F, 0x4F); //write 0x4F ('O') to the FIFO Access register
SpiWriteRegister(0x7F, 0x4E); //write 0x4E ('N') to the FIFO Access register
SpiWriteRegister(0x7F, 0x31); //write 0x31 ('1') to the FIFO Access register
SpiWriteRegister(0x7F, 0x0D); //write 0x0OD (CR) to the FIFO Access register
//Disable all other interrupts and enable the packet sent interrupt only.

//This will be used for indicating the successfull packet transmission for the MCU
SpiWriteRegister(0x05, 0x04); //write 0x04 to the Interrupt Enable 1 register
SpiWriteRegister(0x06, 0x00); //write 0x03 to the Interrupt Enable 2 register
//Read interrupt status regsiters. It clear all pending interrupts and the nIRQ pin goes back to high.
ItStatus1 = SpiReadRegister(0x03);//read the Interrupt Status] register

ItStatus2 = SpiReadRegister(0x04);//read the Interrupt Status2 register

/*enable transmitter®/

//The radio forms the packet and send it automatically.

SpiWriteRegister(0x07, 0x09);//write 0x09 to the Operating Function Control 1 register
/*wait for the packet sent interrupt*/

//The MCU just needs to wait for the 'ipksent' interrupt.

while(NIRQ == 1);

//read interrupt status registers to release the interrupt flags

ItStatus1 = SpiReadRegister(0x03); //read the Interrupt Status1 register
ItStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register

//wait a bit for showing the LED a bit longer

for(delay = 0; delay < 10000;delay++);

//turn off the LED

LEDI1 =0;

//after packet transmission set the interrupt enable bits according receiving mode
//Enable two interrupts:

// a) one which shows that a valid packet received: 'ipkval'

// b) second shows if the packet received with incorrect CRC: "icrcerror'
SpiWriteRegister(0x05, 0x03); //write 0x03 to the Interrupt Enable 1 register
SpiWriteRegister(0x06, 0x00); //write 0x00 to the Interrupt Enable 2 register
//read interrupt status registers to release all pending interrupts

ItStatus1 = SpiReadRegister(0x03); //read the Interrupt Status1 register
ItStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register

//set the Frequency Deviation register according to the AFC limiter
SpiWriteRegister(0x72, 0x1F); //write Ox1F to the Frequency Deviation register
/*enable receiver chain again*/

SpiWriteRegister(0x07, 0x05); //write 0x05 to the Operating Function Control 1 register
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/Iwait for the interrupt event
//If it occurs, then it means a packet received or CRC error happened
if(NIRQ==0)
{
//disable the receiver chain
SpiWriteRegister(0x07, 0x01); //write 0x01 to the Operating Function Control 1 register
//read interrupt status registers
ItStatus1 = SpiReadRegister(0x03); //read the Interrupt Status] register
[tStatus2 = SpiReadRegister(0x04);//read the Interrupt Status2 register
/*CRC Error interrupt occured*/
if( (ItStatus1 & 0x01) == 0x01 )
{ //reset the RX FIFO
SpiWriteRegister(0x08, 0x02);//write 0x02 to the Operating Function Control 2 register
SpiWriteRegister(0x08, 0x00);//write 0x00 to the Operating Function Control 2 register
//blink all LEDs to show the error
LEDI =1,
LED2 =1,
LED3 =1,
LED4 =1,
for(delay = 0; delay < 10000;delay++);
LEDI1 =0;
LED2 = 0;
LED3 =0;
LED4 = 0;
H
/*packet received interrupt occured*/
if( (ItStatus1 & 0x02) == 0x02 )
{
//Read the length of the received payload
length = SpiReadRegister(0x4B); //read the Received Packet Length register
//check whether the received payload is not longer than the allocated buffer in the MCU
if(length < 11)
{
//Get the reeived payload from the RX FIFO
for(temp8=0;temp8 < length;temp8-+-+)
{
payload[temp8] = SpiReadRegister(0x7F);//read the FIFO Access register
§
//check whether the acknowledgement packet received
if( length ==4)
{
if( mememp(&payload[0], "ACK", 3) ==0)
{




}

//blink LED2 to show that ACK received
LED2 = [;

for(delay = 0; delay < 10000;delay++);
LED2 = 0;

//check whether an expected packet received, this should be acknowledged
if( length == 8 )

{

if( mememp(&payload[0], "BUTTON1", 7) ==0)

{

//blink LED2 to show that the packet received

LED2 =1,

for(delay = 0; delay < 10000;delay++);

LED2 = 0;

/*send back an acknowledgement*/

//turn on LED1 to show packet transmission

LEDI =1,

//The Tx deviation register has to set according to the deviation before
/levery transmission (+-45kHz)

/Iwrite 0x48 to the Frequency Deviation register
SpiWriteRegister(0x72, 0x48);

/*set packet content*/

//set the length of the payload to 4bytes

/Iwrite 4 to the Transmit Packet Length register
SpiWriteRegister(0x3E, 4);

//fill the payload into the transmit FIFO

/Iwrite 0x42 ('A") to the FIFO Access register
SpiWriteRegister(0x7F, 0x41);

/Iwrite 0x55 ('C') to the FIFO Access register
SpiWriteRegister(0x7F, 0x43);

/Iwrite 0x54 ('K") to the FIFO Access register
SpiWriteRegister(0x7F, 0x4B);

/Iwrite 0xOD (CR) to the FIFO Access register
SpiWriteRegister(0x7F, 0x0D);

//Disable all other interrupts and enable the packet sent interrupt only.
//This will be used for indicating the successfull packet transmission for
//the MCU

/Iwrite 0x04 to the Interrupt Enable 1 register
SpiWriteRegister(0x05, 0x04);

/Iwrite 0x03 to the Interrupt Enable 2 register
SpiWriteRegister(0x06, 0x00);

//Read interrupt status regsiters. It clear all pending interrupts and the
//mIRQ pin goes back to high.

//read the Interrupt Status1 register

ItStatus1 = SpiReadRegister(0x03);




h

//read the Interrupt Status2 register

ItStatus2 = SpiReadRegister(0x04);

/*enable transmitter*/

//The radio forms the packet and send it automatically.

/Iwrite 0x09 to the Operating Function Control 1 register
SpiWriteRegister(0x07, 0x09);

/*wait for the packet sent interrupt*/

//The MCU just needs to wait for the 'ipksent' interrupt.
while(NIRQ == 1);

//read interrupt status registers to release the interrupt flags
//read the Interrupt Status1 register

ItStatus1 = SpiReadRegister(0x03);

//read the Interrupt Status2 register

ItStatus2 = SpiReadRegister(0x04);

//wait a bit for showing the LED a bit longer

for(delay = 0; delay < 10000;delay++);

//turn off the LED

LEDI = 0;

//after packet transmission set the interrupt enable bits according
//receiving mode

//Enable two interrupts:

// a) one which shows that a valid packet received: 'ipkval'

// b) second shows if the packet received with incorrect CRC: "icrcerror’
/Iwrite 0x03 to the Interrupt Enable 1 register
SpiWriteRegister(0x05, 0x03);

/Iwrite 0x00 to the Interrupt Enable 2 register
SpiWriteRegister(0x06, 0x00);

//read interrupt status registers to release all pending interrupts
//read the Interrupt Status1 register

ItStatus1 = SpiReadRegister(0x03);

//read the Interrupt Status2 register

ItStatus2 = SpiReadRegister(0x04);

//set the Frequency Deviation register according to the AFC limiter
/Iwrite Ox1F to the Frequency Deviation register
SpiWriteRegister(0x72, 0x1F);

/*enable receiver chain again*/
SpiWriteRegister(0x07, 0x05);//write 0x05 to the Operating Function Control 1 register

VER: Sidd31 FIHRIChRERTCARTR; PRGN N A IL<4.2.1 M Si4431-A0 IR L,




6. ¥ FIFO B MBI KEHEE

EZRadioPRO #5/F4 64 T35 KA FIFO; (HA A e & S R Bs A5 295 255 T K
(45 %30 (payload)o AR <5 A QL 38 ik & AN 2dscfs 128 75 33k (payload) (K% 0 528X
If) 155 -

AR A A FH P B e s AR A K s s X

®3 HEARE
Preamble Synchron Payload Payload CRC
pattern length
I AA | AA AA | AA | AA | 2D | D4 80 00 | 01 7F 16 | 1B
5 bytes 2 bytes 1 byte 128 bytes 2 bytes

(10 bytes if Ant. Diversity is used)

6.1. W RIXEL T 64 FHIHREA (Payload)

P B RS RS AL BEES (packet handler) $&41E T = ANANE 1) FIFO RS 5. K4 FIFO JLT-il

(Transmit FIFO Almost FulD). & 4 FIFO JL°F- %% (Transmit FIFO Almost Empty ) F14ZU FIFO JLT-i# (Receive

FIFO Almost Full). iX26{5 5 A Ll MCU FH >R A I FIHI0CK SR Y FIFO 1R854 £

Kbt FIFO A A AT gmfR (S, 45 FIFO i i ik B Se A I, 85 R = Al e S — AN I
JE R FIFO JUFi#i (Transmit FIFO Almost Full) (f1 TX FIFO Control 1 #4788 W H ). #1478 ] FIFO
(A HOE BIXAMER, S SRS MCU JTHAEER RS . 5 —ANRE R R S FIFO JLF
7% (Transmit FIFO Almost Empty) ([l TX FIFO Control 2 Zif7#s B E) W KH FIFO 17 EUA R)iX A
B, B AN T MCU. MCU 4508 H & S 2C sl H 78 T £ (1 55k 31 & 4 FIFO.

TX FIFO RX FIFO

--------------- - RXFIFO Almost Full
TXFIFQ Almast Full =f===========-= Rt Threshold
Threshold

TX FIFO Almost Empty ==
Threshold

Bl 9. ki FIFO R&BES B 10. #Ik FIFO
P FIFO A —NRAE: #2050 FIFO JL P (Receive FIFO Almost Full). U1 FAEIE 2420 FIFO 4%
BT BOR BIXA A, O AR A T2 MCU SR A FIFO 12U «
6.2. AR
BAE R A8 ] & 5 FIFO JL7-%F (Transmit FIFO Almost Empty) FH13205 FIFO JL Vi (Receive FIFO
Almost Full) IR FR &G R 1 1) 5 30K & ST 128 73547 3038 (payload) FRIHH € -
REEHHEQ: R R E RS FIFO JLF-% (Transmit FIFO Almost Empty) f®{E 4 10 71, 274
F— 64 TR (payload) HHFEEIA S FIFO B sh B A S . RIGEFFRS FIFO JLF=
(Transmit FIFO Almost Empty) ", bk )m, FIES 32 7198 FIFO I K% FIFO JLT-4%
(Transmit FIFO Almost Empty) W, i Wik 242 iF, IEARER G 1) 32 705 2] FIFO FFA547 £l A iz b o



BUREIRA: BRI TR E R FIFO JLT# (Receive FIFO Almost Full) [R1E K 54 745, fEf0 3]
— A BEHE WS, MCU 25 £545 0 FIFO JLFi (Receive FIFO Almost Full) Flr, 4R 5 MW FIFO
B 32 Y. SHEE DR REH B4 128 7 4T (payload) #HzI. 7F CRC HIRMTELLT,
MCU ¥ & 780 FIFO I E 5 $dE 10,

BT 4 TR A

MCU
Initialization

¥

RF chip
Initialization

v

Start
continuous
Receive mode

|
MAIN Loop |

Button
pressed?

Fill 64bytes into the FIFO

Start transmisison

Wait for the TX FIFO A. Empty interrupt
Fill 32bytes into the FIFO —
Wait for the TX FIFO A. Empty interrupt
Fill 32bytes into the FIFO

Wait for the packet sent interrupt

e pac

Noohwn=

1. Blink error LEDs
2. Reset receive FIFO

1. Read 32bytes from the receive FIFO

NO
RX FIFO
A. Full?
NO

1. Blink RXLED }

B 11, WA EF R REE
6.3. TSI
6.3.1. MCU Fits i B4 a6 4k
“5.2.3. EZRadioPRO K4 % IAIGa A A4 T 005 L
6.3.2. HIWB R
DLUFARIS B4 7 o] SEIR A B R 5 o A AR, RS B A AT 288 (payload) DL 1944
JEAFAE FLASH "o AZEUA 7 AT C ARSI 3k -

e *
* GLOBAL VARIABLE *
* */

code U8 tx_packet[128]= {0, 1,2,3,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15,

16,17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,

32,33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,

48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63,

64, 65, 66, 67, 68, 69, 70, 71, 72,73, 74,75, 76, 77, 78, 719,

80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95,

96, 97, 98, 99, 100,101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111,

112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122,123, 124, 125, 126, 127};
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//Poll the port pins of the MCU to figure out whether the push button is pressed or not
if(PB1 == 0)
{
//Wait for releasing the push button
while( PB1 ==0);
//disable the receiver chain (but keep the XTAL running to have shorter TX on time!)
SpiWriteRegister(0x07, 0x01);//write 0x01 to the Operating Function Control 1 register
//turn on the LED to show the packet transmission
LED1 =1;
//The Tx deviation register has to set according to the deviation before every transmission (+-45kHz)
SpiWriteRegister(0x72, 0x48);//write 0x48 to the Frequency Deviation register
/*SET THE CONTENT OF THE PACKET*/
//set the length of the payload to 8bytes
SpiWriteRegister(0x3E, 128);//write 8 to the Transmit Packet Length register
//fill the payload into the transmit FIFO
/Iwrite 64bytes into the FIFO
for(temp8=0;temp8<64;temp8++)
{
SpiWriteRegister(0x7F,tx_packet[temp8]);
H
//Disable all other interrupts and enable the FIFO almost empty interrupt only.
SpiWriteRegister(0x05, 0x20); //write 0x20 to the Interrupt Enable 1 register
SpiWriteRegister(0x06, 0x00); //write 0x00 to the Interrupt Enable 2 register
//Read interrupt status regsiters. It clear all pending interrupts and the nIRQ pin goes back to high.
ItStatus1 = SpiReadRegister(0x03);//read the Interrupt Status]1 register
[tStatus2 = SpiReadRegister(0x04);//read the Interrupt Status2 register
/*enable transmitter*/
//The radio forms the packet and send it automatically.
SpiWriteRegister(0x07, 0x09); //write 0x09 to the Operating Function Control 1 register
/*wait for TX FIFO almost empty interrupt®/
while(NIRQ == 1);
/ITX FIFO almost empty interrupt occured -->
/Iwrite the next 32bytes into the FIFO
for(temp8=0;temp8<32;temp8++)
{
SpiWriteRegister(0x7F,tx_packet[64+temp8]);
H
//Read interrupt status regsiters. It clear all pending interrupts and the nIRQ pin goes back to high.
ItStatus1 = SpiReadRegister(0x03); //read the Interrupt Status] register
[tStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register
/*Wait for TX FIFO almost empty interrupt*/
while(NIRQ == 1);
/ITX FIFO almost empty interrupt occured -->




/Iwrite the last 32bytes into the FIFO

for(temp8=0;temp8<32;temp8-++) //copy the remain 32 byte to the FIFO

{

SpiWriteRegister(0x7F,tx_packet[96+temp8]);

H

//Disable all other interrupts and enable the packet sent interrupt only.

//This will be used for indicating the successfull packet transmission for the MCU
SpiWriteRegister(0x05, 0x04);//write 0x04 to the Interrupt Enable 1 register
//Read interrupt status regsiters. It clear all pending interrupts and the nIRQ pin goes back to high.
ItStatus1 = SpiReadRegister(0x03); //read the Interrupt Status] register

ItStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register

/*wait for the packet sent interrupt*/

//The MCU just needs to wait for the 'ipksent' interrupt.

while(NIRQ == 1);

//Read interrupt status registers. It clear all pending interrupts and the nIRQ pin goes back to high.
ItStatus1 = SpiReadRegister(0x03); //read the Interrupt Status] register

ItStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register

//wait a bit for showing the LED a bit longer

for(delay = 0; delay < 10000;delay-++);

//turn off the LED

LEDI1 =0;

//after packet transmission set the interrupt enable bits according receiving mode
//Enable two interrupts:

// a) one which shows that a valid packet received: 'ipkval'

// b) second shows if the packet received with incorrect CRC: "icrcerror’

// ¢) third shows if the RX fifo almost full: "irxffafull

SpiWriteRegister(0x05, 0x13); //write 0x03 to the Interrupt Enable 1 register
SpiWriteRegister(0x06, 0x00); //write 0x00 to the Interrupt Enable 2 register
//Read interrupt status registers. It clear all pending interrupts and the nIRQ pin goes back to high.
ItStatus1 = SpiReadRegister(0x03); //read the Interrupt Status] register

ItStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register

//set the Frequency Deviation register according to the AFC limiter
SpiWriteRegister(0x72, 0x1F); //write Ox1F to the Frequency Deviation register
/*enable receiver chain again*/

SpiWriteRegister(0x07, 0x05); //write 0x05 to the Operating Function Control 1 register}
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//wait for the interrupt event
//If it occurs, then it means a packet received or CRC error happened
if( NIRQ==0)




//read interrupt status registers

ItStatus1 = SpiReadRegister(0x03); //read the Interrupt Status] register
ItStatus2 = SpiReadRegister(0x04); //read the Interrupt Status2 register

/*CRC Error interrupt occurred*/
if( (ItStatus1 & 0x01) == 0x01 )

{

h

//reset the RX FIFO
SpiWriteRegister(0x08, 0x02);

//write 0x02 to the Operating Function Control 2 register
SpiWriteRegister(0x08, 0x00);//write 0x00 to the Operating Function Control 2 register

//blink all LEDs to show the error

LED1 =1;
LED2 = 1;
LED3 = 1;
LED4 = 1;

for(delay = 0; delay < 10000;delay++);
LEDI = 0;
LED2 = 0;
LED3 = 0;
LED4 = 0;

/*RX FIFO almost full interrupt occurred*/
if( (ItStatus1 & 0x10) == 0x10 )

{

h

//read 32bytes from the FIFO
for(temp8=pointer;temp8<pointer+32;temp8+-+)
{

rx_packet[temp8] = SpiReadRegister(0x7F);

H

/lupdate receive buffer pointer

pointer = pointer + 32;

/*packet received interrupt occurred*/
if( (ItStatus1 & 0x02) == 0x02 )

{

//disable the receiver chain

SpiWriteRegister(0x07, 0x01);//write 0x01 to the Operating Function Control 1 register

//Read the length of the received payload

length = SpiReadRegister(0x4B); //read the Received Packet Length register

//get the remaining 32bytes from the RX FIFO
for(temp8=pointer;temp8<pointer+32;temp8+-+)

{
rx_packet[temp8] = SpiReadRegister(0x7F);
H

//clear receive buffer pointer
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