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1. ZMaxx RFIF=mERFEREORR

1.1 #EAR

ZMaxx Al FH 42 H A DUE ZMaxx R 5 AS [R5 e il i 48— 1) — B84 D
EW %, FPEE = i R e o &AM DLE A, KKK TH BRI R
AR RCA . F P A8 1208 A 422 1] AEAN R 8 0 SR At 5 s Rl i s 1 2k
ATHhRE, KRFEC T H 05 S AR AR, ZMaxx F00R0 F s D H 4t T R R 5
i, WREE, KD BRI R B S — e AR, R O AS R P A
ANFEHRAL T — o2 RACRIEEAE, 11 ZM4xxS-M Al ZM7139 g (1) E ) i HR A s B 1N Ja] 15
B, 1 ZM4xxSX-L Fl ZM4xxSX-M &% A ]

1.2 £3tER

1 ZMAxx AT S5 HIHE R

ZMdxx J8 3Rz gt an 151 Brs. P AT DLE BAE N H JZ A Radio /Z#: LRI AT
PRAE ZMdaxx i,
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1.3 Demo 4B

Project n B
=24 Project zmdmsi-m o
Flga zrmdmsx-m
F-5 startup
| startup_lpcllas
| system_lpcllc
=& core
] core_cmi.c
E-i5 radio
j radio.c
_1 radio.h
_] radio_differ.h
=5 user_code
int.c
int.h
main.c
s:127x_radio_lora_cfg.c

zmidoe_demo.c

m
N

LLELDEHLE & BB E LD E

VEr
timer.c
tirner.h
uart.c
uart.h
zmdwx_gpio.c
zmdx_gpio.h
spi.h
| spi.c

BT =d27x
] =427 lora.c
_] =d27x_lorah
j s:127x%_regs_lora.h b
_] sd27x_radio_differ.h

4| | ahd
i=] Project | @FBooks | {} Functio...| (1, Templat...
K] 2: ZM4xx Demo #f44 H 3% Kl

ZMé4xx Demo #AFALH sgahan 5 2 B,
o startup Ml core LI E 5 MCU 11 Ja Bl SO R A% A
« radio SCPFRAL S G #AF ZMAxx BIFRHERE 3. radio_differh S TH& A
Il B H A 1R T BE -
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S, WIERA 5E R #EN Demo.
o KRS PR A int.c,  TI AT BT IR 55 BRI Gt — T B Z USRI A
* sx127x_radio_cfg.c & H 7 7 Z [ RSN IR ML BCE S50, SPI #5:4F s BOF GPIO #:1E B

o driver H 5 7 MCU BIA MRS
o sx127x H RS THEHRINE) U . sx127x_radio differ.h 7E X T sx127x A KIThEE

EE: AR sx127x_radio cfg.c 55 sx127x HFEL M A4 SRR . XL
ZM4xxSX-M FEHUA I ,

2. ZMixx i3iziE

HPWmRMEHBCK MCU V&, T2 xxxx_radio_cfg.c X, radio H AL IKZ)
H Bt £ IHE 0 xxxx_radio_cfg.c BIAT{HH .

1. #E£ SPI 4Kz

ZMé4xx 257 fh# A SPI 42 11, SPI SR Bh 1 1E % 18 17 4 ZM4xx W IE ¥ iz
TR FEE, ZMaxx (LT EH P R4 SPL 7T M5 515 & B AT, B Bk =
spi_driver_func_def Fi~, F P AT EAE AN EERAE CS Rk 5|, ik 51 e T i i)
GPIO #AF s it

3% 2.1: SPLiL'S %
void spi_send_byte (uint8_t byte);

uint8_t spi_recv_byte (void);

2. % GPIO #:EIKEN
ZM4xx B 7 SPI ff) SCK. MISO FI MOSI 5l Ji14t, 720 Hoe i) 51 4 A4 1 ok 4,
MEALG TR E, ks PR E S, KEE AU gpio_ctrl_func_def Jivk.
T A IO e 7 IR 2 10 5] R AR R 2, VEAIIE & B AH OGS R 3 1 Sk S
xxxx_gpio_funcs_t £5 AR R I
H% 2.2: GPIO #{F a3
/* BAzZR| iR E */

void zm4xx_rst_pin_set (uint8_t val)

if (val == 1) {
/75 0 L v L
} else if (val == @) {
/ /5 0 AR L
}
}

/* R BE-FRE */
void zm4xx_sel_pin_set (uint8_t val)

if (val == 1) {
/75| i H R R
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} else if (val == 9) {
/75 I LA 5
}
}

/* % DIOO jlRre-F */
uint8_t zm4xx_dio@_pin_read (void)

{
}

return ((LPC_GPIO@->DATA & DIOQ_PIN) != 0);

3. AL IE I R E
ZMAxx WS &7 e — € N P 2R, B R P et inf sl B0 3 Aph A
A Z AP AN PR R L. R U delay_func_def Jiiw.
HIFR 2.3: JERT K%L

void timer@_16_delay ms(uintl6_t ms);

void timer@_16_delay us(uintl6_t us);

4. R EUE M
B IR i pR B0E o 3 S W IR PR B radio_xxxx_init () VM F B A% N SR AL K B fd
. T2 ZM4xxSX-M BREEM 751, W radio_init_func_def Fiin.
FE 2.4: FER R AL

static sx127x_spi_funcs_t _ g spi_dev;
static sx127x_gpio_funcs_t _ g gpio_dev;
static sx127x_timer_funcs_t _ g delay;
static radio_sx127x_dev_t _ g sx127x;
static lora_radio_events_t _ g event;

radio_handle_t radio_zmdxxsx_m_inst_init (void)

{
/* A PR SPI R E R */
_ g spi_dev.pfn_spi_read_byte = spi_recv_byte;
_ g spi_dev.pfn_spi_write_byte = spi_send_byte;
/¥ R PR GPIO HRAEHH */
_ g gpio_dev.pfn_reset_pin_set = zmdxx_rst_pin_set;
_ g gpio_dev.pfn_sel_pin_set = zmdxx_sel_pin_set;
/% R PR E R R H */
_ g delay.pfn_delay ms = timer@_16_delay_ms;
__ g delay.pfn_delay us = timer@_16_delay_us;
/¥ R PR R H */
__ g sx127x_events.pfn_rx_done_cb = __rx_done_call func;
__ g sx127x_events.pfn_cad_done_cb = _ cad_done_call_func;
__ g sx127x_events.pfn_rx_timeout_cb = _ rx_timeout_call func;
__g sx127x_events.pfn_rx_error_cb = _ rx_crc_err_call func;
__ g sx127x_events.pfn_fhss_change_channel_cb = _ fhss_change_channel_call_
—func;
__ 8 sx127x_cfg.p_events = & g sx127x_events;
_ 8 sx127x_cfg.p_lora_param = & g lora_param;
[* B LR e Fe E A AR S IR A 4k Ak A */
return radio_sx127x_init(&__g_sx127x,
=P ©2018Guangzhou ZHIYUAN Electronics Co., Ltd.
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spi_dev,
gpio_dev,
delay,
sx127x_cfg);

&_g_
&_ g
&_ g
&_g_
5. Wk A
I E X ZMAxxSX-M fiibh, Hp bk 2% . ZM4xxSX-M £ DIO0. DIO1. DIO2.
DIO3 F1 DIOS HAN5] I W7 R 55 e 48, Ul radio_io_int_serve_func_def , X8 iR 5%
@iﬁ%%&ﬁﬁ@%lﬂﬂ*%ﬁ%ﬁ#ﬁf, u radio_io_int_exec_func_def , ﬁiﬁ%{#jﬂiﬂ/ﬁf
FRbT . R AL ST S TS P W RR

5|3 2.5: DIO 7 W R 5% bR

int radio_dio@_irq_func (radio_handle_t handle);
int radio_diol_irq_func (radio_handle_t handle);
int radio_dio2_irq_func (radio_handle_t handle);
int radio_dio3_irq_func (radio_handle_t handle);
int radio_dio5_irq_func (radio_handle_t handle);

IR 2.6: 5| B A T Ak 2R

void PIOINT2_IRQHandler(void)

{
if (LPC_GPIO2->MIS & DIO1_PIN) {
radio_diol_irq_func (__gp_handle);
} else if (LPC_GPIO2->MIS & DIO2_PIN) {
radio_dio2_irq_func (__gp_handle);
} else if (LPC_GPIO3->MIS & DIO3_PIN) {
radio_dio3_irq_func (__gp_handle);
}
LPC_GPIO2->IC |= DIO1_PIN | DIO2_PIN | DIO3_PIN; /* FEHRPEHARE %/
}
IE%:%FE&&@%%%%E%@%%&&(wmﬁiﬁﬁo I

3. RMERE

] ZMaxx 8 I DHRAE R % 7 N BA R LB
1. SRELEIX 5
B A IR S B U 19 radio_handle_t radio_xxxx_inst_init (void) HI4A L IR 2] —/M]
WX, xxxx AN [E] AR
2. B N
P B s 1 — 7 75 24 FH radio_mode_set (handle, RX_MODE) #f N\ Ui =
3. Rk KIKHHE o
4 H radio_buf send (radio handle t handle, uint8 t *p buf, uint8_t size) B&HUKIEEH .
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4. B Ab ERECH o

UM B W, B AL R k2% L1, P WTIRS RECE A ra-
dio_buf recv (radio_handle t handle, uint8 t *p buf, uint8 t *p_size) F I EH .

R 1 FRC T i e 5
G

s ARt

ZM4xxSX-L T

ZM4xxSX-M | TR

ZM4xxS-M TR R

ZM7139 TR R

5. ELFTE AR K

T AN B E S AR RS BE AU ([ ZM4xxSX-M X H5), 75 BAERN 3] — 0 BuE
2 J5 B HT H BRI %L radio_mode_set (handle, RX_MODE) b H0dt N2 ISci =R, 75 W ek

4. ZMaxx tREECOEREA
ARICKE ZMAxxSX-M B[ SCILE A e s, e B MK DEMO. At
SEPLT ZM4xxSX-M B IWIIR L, SR E, ThREE, B0 B AR BE S A TR .

1. 5E SCIRBH I A1 1T 5 ZE AR B et | & 2G4 SPT A 4, GPIO #:1F
PRAL, SERTRREIBCESE R . W S5k 4.1 FoR.

YR 4.1: IRENWIGGAL

static sx127x_spi_funcs_t __g spi_dev;
static sx127x_gpio_funcs_t __g gpio_dev;
static sx127x_timer_funcs_t __g delay;
static radio_sx127x_dev_t g sx127x;
static sx127x_config_t __ g sx127x_cfg;
static sx127x_lora_events_t g sx127x_events;
/*
* Lora S%(BLE
*/
static sx127x_lora_param_set_t _ g lora_param =
{

473000000, /* mE x/

20, /* KAt */

8, /* #5% [0: 7.8 kHz, 1: 10.4 kHz, 2: 15.6 kHz, 3: 20.8 kHz,

< 4: 31.2 kHz,
5: 41.6 kHz, 6: 62.5 kHz, 7: 125 kHz, 8: 250 kHz,.
— 9: 500 kHz, other: Reserved] */

7, /* AT [6: 64, 7: 128, 8: 256, 9: 512, 10: 1024, 11:.
<2048, 12: 4096 chips] */

1, /* YmAy%E [1: 4/5, 2: 4/6, 3: 4/7, 4: 4/8] */

true, /* CRC %% [0: XMW, 1: FR] */

false, /¥ MEEK [0 BRRKBEX, 1: BXIREKHEKX] E: SF A 6 IR
At A A fa X ARk */

0, /* AL KX [0: Continuous, 1 Single] */

0, /% SR [0: %M, 1: F2] */

4, /* BIMEAH (symbols) */

100, /* RIZEARE */

= an B P ©2018Guangzhou ZHIYUAN Electronics Co., Ltd.
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100, /¥ AR */
128, /* RERKE */
8 /* MEBRE */

1

radio_handle_t radio_zm4xxsx_m_inst_init (void)

{
__g spi_dev.pfn_spi_read_byte = spi_recv_byte;
__g spi_dev.pfn_spi_write byte = spi_send_byte;
_ g gpio_dev.pfn_reset_pin_set = zmdxx_rst_pin_set;
_ g gpio_dev.pfn_sel_pin_set = zmdxx_sel_pin_set;
_ g gpio_dev.pfn_dio@_pin_read = zmdxx_dio@_pin_read;
__g delay.pfn_delay _ms = timer@_16_delay ms;
__g delay.pfn_delay _us = timer@_16_delay us;
g sx127x_events.pfn_rx_done_cb = _ rx_done_call_func;
g sx127x_events.pfn_cad_done_cb = _ cad_done_call_func;
g sx127x_events.pfn_rx_timeout_cb = _ rx_timeout_call func;
g sx127x_events.pfn_rx_error_cb = _ rx_crc_err_call func;
__g sx127x_events.pfn_fhss_change_channel_cb = _ fhss_change_channel_call_
—func;
_ 8 sx127x_cfg.p_events = & g sx127x_events;
_ 8 sx127x_cfg.p_lora_param = & g lora_param;
return radio_sx127x_init(&_ g sx127x,
& g spi_dev,
& g gpio_dev,
& g delay,
& g sx127x_cfg);
}

2. MR A A IR AR IR AR R B, R AR B I AR AR N demo  H AL
dev_init_and_func_def /N,

H % 4.2: WIUARLHIFRIGER 18] 5 49
int main (void)

{
radio_handle_t _ gp_handle;

/* R, ahfk 11.0592MHz =/
SystemInit();
LPC_SYSCON->SYSAHBCLKCTRL |= (1 << 6);

zmdxx_pin_init(); /* B33\ Beandste (SPI AlEerksk)  */
spi_init(); /¥ B3 SPI s */
uart_init(115200, 256, NULL);

timere_16_init();

__gp_handle = radio_sx1212_inst_init();
if (__gp_handle == NULL) { /* #ndsfbk i */

return -1;

}

demo_std_radio_entry(__gp handle);

return 0;
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3. PRE B

HF 4.3 WIRBHIE IR 8] 69

/**
* \brief &AM T IR 55 3
*/
void radio_recv_int_handle (void)
{

int ret = 9;

uint8_t len;

ret = radio_buf recv(__gp_handle, g_data_buf, &len); /* ZfcidE */
if (ret == 0) {
_ g rcv_len += len;
}
)

void PIOINTO_IRQHandler (void)

{
if (LPC_GPIO@->MIS & (1ul << 7)) {
key3 _int_handle();
} else if (LPC_GPIO®->MIS & DIO® PIN) {
__sx127x_on_dio®@_irq(__gp_handle->p_drv);
radio_recv_int_handle();

}

LPC_GPIOB->IC |= (dul << 7) | DIO@_PIN; /X RERREARE %/
)

void demo_std_radio_entry (radio_handle_t handle)
{

uint8_t pkt_size = 0;

uintle_t i = 0;

uint32_t j;

__gp_handle = handle;

/* 454 LED */
LED_INIT();

/* s UART  */
uart_init(115200, 256, NULL);

/* AdbEAL S3 WHT; AMmhE x/
__key3_int();

/* ndbdesn S2 P %/
__key2 int();

//radio_frq_set(handle, FREQ);

/* REABMKS */
radio_mode_set(handle, RX_MODE);

/% FHERR BRSSP */
radio_int_init();

__led_show(0x18);
while (1) {

VATNE: 2 S/
if (__g recv_byte > 9) {

oA RPFE ©2018Guangzhou ZHIYUAN Electronics Co., Ltd.
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/* REFEAE O REER KL */

for (i = 0; 1 < _ g recv_byte; i++) {
uart_byte_send(g_data_buf[i]);

}

__g recv_byte_all += __ g recv_byte;
/* Ak E|#%IE LED RoRitdcam 10 */
__g recv_pkt_cnt++;

_ led_show(__g_recv_pkt_cnt % 128);

__g recv_byte = 0;
radio_mode_set(handle, RX MODE); /* =it A4EJidt X */

¥

/¥ RE*/

if (__g send_byte > 9) {
NVIC_DisableIRQ(UART_IRQn); /* UART b Bf 5
//__disable key irq(); /* RFFZEET b */
__led_show(0x80);
radio_buf_send(handle, g_data_buf, _ g send_byte); /¥ REH

% */

radio_mode_set(handle, RX_MODE);
__g send_pkts++;
__led_show(__g recv_pkt_cnt % 128);
__g send_byte = 0;
NVIC_EnableIRQ(UART_IRQn); /* 1£A UART whif */
//__enable key irq(); /% TEIE s */

¥

[* B ORI E R FE IR */

if (uart_recv_pkt(g_data_buf, &pkt_size) == 0) {
__g send_byte = pkt_size;
__g uart_byte += pkt_size;

¥

}
)
=P ©2018Guangzhou ZHIYUAN Electronics Co., Ltd.
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