SX1212 API code
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SX1212 API code

1 Overview- f&j4}
A API code 324t T —ANFH T SX1212 faj R s AR it F P 22

This API provides transmitting and receiving demo cdoe using SX1212.

API code BLIEMANSCAE: SX1212.¢ F1 SX1212.he BN main.c 42 FH k4
H b APT VEDINA ) 32 7 S0
API includes 2 files: SX1212.c and SX1212.h. The additional main.c is a test file to
show how to call API.

RIS HIARME CTE S S, T EEARAT s, Hak 2 E
XCMIRF Be & #d, win] 1R MCU P65 .
Code is written with stand C. Basically user doesn’t need to change too much code.
By define some marco/funtion and RF configurations, API can be used on any MCU
platform.

A% APT code FUE ) 5L (1 VA WP PR TIA RE AR, JEAZ A 2L
Mg 535 AL o 9] an HELL A5 A AT B BILTE . Bt B R T A i iy 3 o
773 Al LAFE RE JEE 8 A
The API is using a simple way to help user establish a RF communication quickly. It

may not be the best way. For example, no time out when waiting for a signal, uses
polling to receive RF packet. User can optimize it later.

SX1212 SCHF 3 P AR
SX1212 supports 3 operation modes
o continuous mode

o buffer mode

o packet mode

X BRI | packet A buffer PP ZREACH . FEA L, buffer mode

A& 1] LLZAX continuous mode [ .
API only has packet and buffer mode reference code. Basically, continuous mode can
be replaced by buffer mode.

% API code 7t Microcip PIC16F677 ¥ i WL F % AlE TAF I .
This API code is proved working on Microchip PIC16F677 MCU.
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2 Hardware connection - %

IRQ1
L
R, AIROK  yec )
SCK  —1ack
MOST > >
4 o d Jm N SX1211/5X1212
cd o o i —
- 9 4 kE X 5
I I = = (]
o o O
¢ ¢ a 2 @ =
- MISO
& MISO 16 ~=MISO
SS D
’q NSS_DATA 12 NSS DAL—nss_DAT
SS CFG
ey NSS_CONFIG 14 NSS CFG NSS_CFG

SX1212 it 7 HF-5 LA MCU E .
SX1212 has 7 signals to connect with MCU.

Name Direction Description
NSS_CFG | Out SPI it B A7 A7 A 1L F¢
configure SPI select
NSS_DAT | Out SPT $icHf 2 [ 16 P
data SPI select
MISO In SPI Master In Slave Out
MOSI Out SPI Master Out Slave In
SCK Out SPI clock
IRQO In Fi =5 0
Interrupt 0
IRQI In PO 1
Interrupt 1
Note 1: J7 i) 52 %} MCU 1 5

Direction stands on MCU side.

Note 2:

IRQ REZER] MCU F H A Th Wi iR RE A5 [, JEIE IRQO,

RIUAE 5 AR AT IR D e 5 1 L%, MCU R gg Ay
AEE
IRQ are recommended connection to MUC pins with IRQ wake up function.
For example, if IRQO used as PayloadReady and connected to a non-irq pin,

then MCU only can receive RF packet by polling.
A S R AR B SRR (B4 InitMCU)D - 58

Note 3:

B CELEEJT W), WIAGMESS) o A API code HEANRLFRIXLLALRY, H 7
HOHS .
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Above pins initiate code including direction, power on default value must be
done by user(i.e. in InitMCU). This API code doesn’t have this kind of code.

3 API source code

R 3 AN 30 (main.e. SX1212.c. SX1212.h)& v —MEF A E
MCU FA TR, FMi b, Nk RANEADR. G <02
WAHE RN )

User only need to use 3 files(main.c, SX1212.c, SX1212.h) to build a project iwht
some simply change based on his own MCU, then the basic function of SX1212 is
ready to go.

MRLAEBCPERA S </ T AR R A T SN, IR fd
X B T . R P KT AT B L.
Search *“// 11!”” in source file to locate the contents which user may need to change.
Below is the detail about it. Others which are not mentioned in this document do not
need to change.

BEWH P TGN AE SRR REER AR (TR BABEHIAR,
RE3LL) , RFEFRIEHBEEHESH.

Recommend user only change the contents which must be changed(contents with
* must be changed. only 3 groups). The other changes can be done step by step
after RF communication is established.

3.1 SX1212.h

3.1.1 Sync word - [E23F
4 bytes sync word

#define SYNC WORDI1 Ox63
#define SYNC WORDZ Ox&4
#define SYNC WORD3 0x=65
#define SYNC WORD4 Ox66

3.1.2 RF Tx power - R ITh&
#define RF_TX_ POWER RF_TX_ POWER_PLUS10

3.1.3 Operation mode —TAEA

nJ % packet mode BY, buffer mode. WA RF packet [ K EEAELL 64 bytes,

% H packet mode.
There are 2 options: packet mode or buffer mode. If RF packet length less than 64
bytes, recommend to use packet mode

#define DATA MODE  PACKET MODE

#define PACKET_MODE 1
#define BUFFER MODE 2
4 0f 12
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3.1.4 RF packet len type - $3E K EEHK R

#define LEN_TYEE FIXED LEMN
#define FIXED LEN 3 // fined length
#define VARIABLE LEN 4 /4 variable length

Al DLEPE [ E K (FIXED_LEN) 8(n] 24K (VARIABLE LEN)
There are 2 options: fixed length(FIXED LEN) and variable
length(VARIABLE LEN)

3.1.5 CRC - &7 {#H CRC
fi#define CRC 1

VE: buffer mode & AN FF CRC [
Note: buffer mode doesn’t support CRC

3.1.6 For test - JIiAH

#define TEST ID Ox=EE

#define FILLS 40

SR RIE B, 55 vl DUMER o FILLS 2K /NAE I b e 7 ik
packet [P L.

This is for test. It can be deleted finally. FILLS is to change to length of test
RFpacket.

3.1.7 RF packet definition - 3582 X

#1f LEN TYPE == FIXED LEN
tvpedef struct |
unsigned char fil1l1[FILLS];
unsigned char test id;
unzigned char counter;
unsigned char key;
} RF_PACKET;
#1f DATA MODE == PACKET MODE
#if FILLE > &1
#error "packet too big”
#endif
#endif
Hendif
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#1f LEN _TYPE == VARTIAELE LEN
typedef struct /|
unzigned char len;
unsigned char fi11[FILLZ]:
unsigned char test id;
unsigned char counter:
unzigned char key:
\ RF_PACEET;
#1f DATA MODE == PACKET MODE
#if FILLES > &0
#error "packet too big”
#endif
#endif
#endif

FERF OARME T — Nl (RF packet) 52 SRR, F 09 75 ZAR 4
H R SERR s EHEE o Flan, R 3T — e HL 64 bytes 24
API has defined a demo RF packet structure. User usually needs to re-define it. For
example, below define a simplest 64 bytes RF packet:

unsigned char my test pldl[e4]:;

3.1.8 IRQO0 and IRQ1 pin *

F P 0450 X SX1212 (¥ TRQO AT IRQ1 51 IFI MCU [MI#EH: X R
User MUST define the pin assignment between SX1212 IRQO/IRQ1 and MCU.

#define RF_IRQO () RAZ
#define RF_IRQIL () RA4

B, i SX1212 ¥ IRQO 5| JiE: %] 8051 [ P11, M.
For example, if IRQO is connected to 8051 P11, then:

#define RF_IRQO () Bll

3.2 SX1212.c

3.2.1 SPI pins - SPI B}y *

H e X SX1212 (¥ SPL S k5 AT MCU HIERC R .
User MUST define the pin assignment between SX1212 SPI bus and MCU.

#define SPI_MISO() RAS

#define SPI mosi (i) RCE = 1
#define SPI sckii) RCd4 = 1
#define SPI nss cfg(i) RC7 = 1
#define SPI nss dat (i) RCA = 1

fldn, i SX1212 (1 MISO 5| JHI#: 5] 8051 ¥ P12,
For example, if SX1212 MISO is connected to 8051 P12, then:
#define SPI_MISO () P12

60f12
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R SX1212 1) MOSI 5| JHIE: 2] 8051 11 P13, -

For examile, if SX1212 MOSI is connected to 8051 P13, then:

3.2.2 SPI NOP - SPI &#:4E

_nop_spi(): spi I EREZEIE IS B, T AT,
SPI bus NOP, usually doesn’t need.

IR MCU S EARER, T ZEINALT T NOP LIMEAHI o445 5 255K . 4l
If MCU runs very fast, some NOP are needed.

3.2.3 SPlinit

WA MCU KR SPT 5 |, 5 AN T ZE 3 4
Initiate MCU pins of SPI. Usually it doesn’t need to change.

fltn, %1 8051 Wy AL, WAl H 2 n—47404 .
For 8051 MCU, it may define as bleow:

BETI MISO ()

AT LU O MISO 5 AL T4 AR
This may sure MISO is input mode.

3.2.4 Delay — SERFRFF *
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J P i 55 I LI B MCU [RSE IR FE S, 20 S0 SE I Sms. 800us Al
500us.
User MUST provide a delay routine based on current MCU platform. They are to
delay 5ms, 800us and 500us.

B, e H P —A K%L void My8051Delay us (unsigned int us), Z4{
WL SEI 1] us {E, W
For example, if user has defined a function void My8051Delay us (unsigned int us),
the parameter ‘us’ is the delay time in unit of us(microsecond), then

#define DelayTs 08 () My8051Delay us (5000} /4 EBms

#define DelayTs F2 () MyB051Delay us (800) ;4 B00us

#define DelayTs RE () My8051Delay us (500) S/ S00us

#define DelayTs TR () MyB051Delay us (500) ;4 500us
3.2.5 RF configuration - RF 2. &

#define DEF MCEARAMI (RE_MC1 SLEEP|RF_MC1 BAND 400 440|RF_MC1 SUE EAND lst)

|static censt SX1212 REG RegistersCigl[] = { // lll user can reconfigure regist

/4 {addr, wval },
{ REG_MCPARAI\‘I]., DEF_MCPARAM]. 1

#i1f DATA MODE == BUFFER_MODE

{REG MCPARAMZ, RF_MCZ EUFFER MODE |RF_MC2 FEEK},
#endif

#if DATA MODE == PACKET MODE

{REC MCEPARAMZ, RF_MCZ DACKET MODE|RF MC2 FSK},
#endif

IRED FTOIRY. RF RFNEYW OGN

band, Fdev, Bit Rate, Center Frequency etc...

3.2.6 BuildPacket

vold BuildPacket (unsigned char test wval) {
unsigned char 1, *p;

unsigned char j = 0z00;

gtatic unsigned char counter = 0;
#1f LEN _TYPE == FIXED LEN

= {furmedlarad ~hor F#Y CLRR D+ F1 170 -

FEFP Mt T — o8] 1) packet builder, F /5 252 X H 2. packet
builder. -4 packet builder J& AL HH3H S —SeA7 MU Bl , s 3 A
bytes Il /& TEST ID, counter ! key (see also 3.1.7RF packet definition - Z{#7 €
EXD
API provides a demo packet builder. User need to define his own packet builder.
Demo packet builder is to fill some incremental data pattern in packet. Last 3 bytes
are test_id, coutner and key for debug.

o TEST ID: ERiAJE 0xBB, Rx 1] LIREEF I B 1IX A byte A& 75 & % 1H
TEST ID: default is 0xBB, Rx can check if this byte received match

o counter: FFRRAIEHGIN 1, 7E RF sniffer 1 (41 SX1212 SKA) B4
ZEN
counter: increased by 1 for each transmit. Easy to debug in RF sniffer(such as
SX1212 SKA)
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o key: A TAET RGP, AT RARIE —AMEBAE A il
(test_val)
for debug: user can send an arbitrary value to Rx(test val)

3.3 The simplest project - & fi 2 f7 it T 72

F main.c. SX1212.c. SX1212.h 3 3 AN e R A] 7 37— S fidf B g ik T

FELABAIE SX1212 1) RF A
User main.c, SX1212.c and SX1212.h total 3 files can build a simplest project to
verify SX1212 RF communication.

3.3.1 main.c

P AR B B MCU Y6, 58 InitMCU R
User need to implement InitMCU based on his own MCUplatform.

static vold InitMCU {wvoid) |
A/
%
Initiate MCU here
including clock, IO, .....
*/

}

n3.2.4 prik, HPade it —A 3T B MCU I SER F2)7 .

As described at 3.2.4, use must provide a delay function.

FEFAEAIEG M MCU I SX1212 5855, 230f SX121 SPT AT —AM 5 Ml :

After initiate MCU and SX1212, code will do a SX1212 SPI write/read test:

#1f 1 S/ to test ZPT
SpiWritecfg (REG SYNCBYTE4, 0=55);
if (EpiReadCfg (REG SYNCBYTE4) |= 0x55) |

while (1) ; /4 something wrong with SPT
}

Spil’-ﬂritecfg I:REG_SYNCBYTE4; O=zom) ;
if (SpiReadCfg (REG SYNCEYTE4) l= 0OxAA) |
while (13 ; /¢ something wrong with SPI

}

SpiWriteCfg I:REG_SYNCBYTE-’-IF SYNC_WDRD4:I ;
if (§piReadCfg (REG SYNCEYTE4) |= SYNC WORD4) {
while (17 ; // something wrong with SPI

}
#endif
AR BEN while(D)FIZEAEH, WAEW] SPL S ¥EA 8. RN T
SEAEIA, AT BEFY ] 2 -
If code doesn’t fall into dead loop while(1), it means SPI write/ read is OK.

9of12

Jan 2012



SX1212 API code

o AR
o SPI 5| HsE X%
o SPI 5|y M WIUGAL S R

WA SPLIEIR, RGEAH Nl
If everything is OK, a test packet will be sent out:
BuildPacket (0xzl2) ;

SendRfFrame { (unsigned char *) (&¢RF_Pkt), sizecf (RF_Pkt));

BN Rx B, dlad Ay ok B Tx i -
Finally, try to receive RF packet by polling:
while (1) {

ReceiveRfFrames ( (unsigned char *) (éRF_Pkt), sizecf (RF_Pkt],

ifirc == 0OE] |
figot packet
AL

FH el DUM 35 2 e S i by, A
BuildPacket. SendRfFrame. ReceiveRfFrame Rl i] &% Fl4U RF 4 .
User can call BuildPacket, SendRfFrame, Receive RfFrame to send and receive RF
packet.

4 API functions for user - F§ P A] UL R K%
API code L T R AR (8572 LA A

API provides below functions(marcos):

4.1 SpiReadCfg

read register
#define SpiReadcCfg(addr)

addr: unsigned char. address of register to read
JR[FI{E: unsigned char. current value of the register

Note: User mustn’t call —=PLCentig directely to read register.

4.2 SpiWriteCfg

write register
#define SpiWritecfg(addr, wal)

addr: unsigned char. address of register to write to
val: unsigned char. value to write to
JR[F{E: unsigned char . old value of the register

Note: User mustn’t call | —=PLEenF1g directely to write register.
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4.3 SendRFFrame
void SendREFrame (unsigned char *buffer, unsigned char len);

call this routine once will send a RFpacket out

buffer: buffer to send
len: length to send

Examile, if the RF ﬁacket is define as 3.1.7RF Facket definition - Z0# 4 X

then:

4.4 ReceiveRfFrame

FEFEA, AT RN i 1 12 s BORFEOR B Tx B RF packet, 41 A B4
i re = OK 1, FmU®| T Tx 9 packet, F+ A7 buffer 1.

User can call this routine continuously to receive RF packet. If return code rc =
OK, that means receive a RF packet from Tx, and packet has been stored into buffer.

buffer: buffer to receive packet
len: buffer length

rc: return code

Examile, if the RFiacket is defined as 3.1.7RF packet definition - Z{#5€1& X

then:

Note: for variable length(VARIABLE LEN), buffer[0] will return the actual
received packet length.
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4.5 SetRfMode

change SX1212 ] RF mode
unsigned char SetRfMode {unsigned char mode) ;

#define RF_SLEEP
#define RF_STANDEY
#define RF_SYNTHESIZER
#define RF_RECEIVER
#define RF_TRANSMITTER

4.6 clearFIFO

To clear SX1212 FIFO
#define clearFIFO() SpiWriteCfg (REG _IRQPARAM:Z, 0OxlF)

12 of 12

Jan 2012



	Index
	1  Overview- 简介
	2  Hardware connection - 硬件连接
	3  API source code
	3.1  SX1212.h
	3.1.1  Sync word - 同步字
	3.1.2  RF Tx power - 发射功率
	3.1.3  Operation mode –工作方式
	3.1.4  RF packet len type - 数据包长度格式
	3.1.5  CRC - 是否使用CRC
	3.1.6  For test - 测试用
	3.1.7  RF packet definition - 数据包定义
	3.1.8  IRQ0 and IRQ1 pin *

	3.2  SX1212.c
	3.2.1  SPI pins - SPI引脚 *
	3.2.2  SPI NOP - SPI 空操作
	3.2.3  SPIInit
	3.2.4  Delay – 延时程序 *
	3.2.5  RF configuration - RF参数配置
	3.2.6  BuildPacket

	3.3  The simplest project - 建立简单的测试工程
	3.3.1  main.c


	4  API functions for user - 用户可以调用的函数
	4.1  SpiReadCfg
	4.2  SpiWriteCfg
	4.3  SendRFFrame
	4.4  ReceiveRfFrame
	4.5  SetRfMode
	4.6  clearFIFO


