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1. ZM4xx API EOEHE
1.1 IEEhltafciEO

radio_handle t radio_xxxx_init (radio _xxxx dev_t *p xxxx, xxxx_spi_funcs t *p spi,
xxxx_gpio_funcs t *p gpio, radio xxxx_timer t
*p_delay, radio_xxxx_info_t *p_info)

bR R IR EN VAR R AL, xxxx FRBHGE 85, ZM4xxSX-L 4 sx1212 ZM4xxSX-

M 2y sx1278. ZM4xxS-M Jy si4438 F1 ZM7139 Jy a7139. BREUF AL 5155 1.1 frows o iR

FAEHOE R IR S SCAF R B AL, 40 ZM4xxSX-L 7E sx1212.hy ZM4xxSX-M 7E sx1278.h.

ZM4xxS-M T si4438.h Al ZM7139 7E a7139.h. i%BRE A 1E 2 L P o B ok sh B4 i 75

() SPL 5 pRAL, SHHRIERE, SE BREBCRIZSE B 55, SR H 7 i TC B RO Hey)

g, WIERAL T8 UG IR (8] — NI R

H2 1.1: ZMaxx FHAIEHAL R 5L

/**

* \brief IRK&)An4sH 5

*

* \param[in] p_xxxx L& S

* \param[in] p_spi : SPI #AFRH

* \param[in] p_gpio : GPIO #AFFH#K

* \param[in] p_delay : & HH

* \param[in] p_info : REFE S

*

* \retval NULL T AR K

* \retval H¢ih 1 SR

*/

radio_handle_t radio_xxxx_init (radio_xxxx_dev_t FP_XXXX,
Xxxx_spi_funcs_t *p_spi,
xxxx_gpio_funcs_t *p_gpio,
radio_xxxx_timer_t *p_delay,
radio_xxxx_info_t *p_info);

B3¢ 1.2: SX1278 WA b3z 15 H 7~

radio_handle_t radio_zm4xxsx_m_inst_init (void)

{

/* R PR SPI 5 FF Gy REH K */

__g spi_dev.pfn_spi_read_byte = spi_recv_byte;

__g spi_dev.pfn_spi write byte = spi_send_byte;

/% B PR Ak R A */

__g gpio_dev.pfn_reset_pin_set = zmd4xx_rst_pin_set; /* A{zg|Epe-fFikE L
k)

g gpio_dev.pfn_sel pin_set = zm4xx_sel pin_set; /* SPI K éL3|ipd-Fi%d .
k)

g gpio_dev.pfn_dio® pin_read = zmdxx_dio® pin_read; /* #: DIOQ 5|Bpe-F .
o %/

/* A PR R */

__g delay.pfn_delay ms = timer@_16_delay ms;

__g delay.pfn_delay us = timer@_16_delay us;

/* B pRAe IR B R R (FTie)  */

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;

=P ©2018Guangzhou ZHIYUAN Electronics Co., Ltd.
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__g sx127x_events.pfn_rx_error_cb
__g sx127x_events.pfn_fhss_change_channel_cb
—func;

__rx_crc_err_call_func;
__fhss_change_channel_call

/* FeE|__g sx127x_cfg ZMBHEG—1EN */
__ 8 sx127x_cfg.p_events = & g sx127x_events;
_ 8 sx127x_cfg.p_lora_param = & g lora_param;

[* ARAE R P A9 HE N AR B B S AR E — AR E ) An */
return radio_sx127x_init(& g sx127x,

& g spi_dev,
& g gpio_dev,
& g delay,
& g sx127x_cfg);
)
1.2 {REEO

int radio_reset (radio handle t handle)
BEpR BUR R S ALk H, BALJE T EE AR . RBUR BN D15 13 FR.
BI13% 1.3: ZMdxx BEHE A7 R %K

/**

* \brief R &ALk E(z

*

* \param[in] handle : R&EHRIEETMH

*

* \retval RADIO_RET_OK : BRI
* \retval RADIO_RET_PARAM_INVALID : A# L

*/
int radio_reset (radio_handle_t handle);

int radio_sync_id_set (radio handle t handle, uint§ t *p_id, uint8 tid len)
IE PR R W BB G AT R 2D 1D A1 ID KJZ R f . 8RB Gn 4155 1.4 Fos.

HF 1.4: ZMAxx IRECIRZAS B %k

/**
\brief X & L&A EF ID

\param[in] handle : L Z&AEkIEAE 049
\param[in] p_id : ID #AEAG 454
\param[in] id_len : ID k&

\retval RADIO RET_OK : RERS
\retval RADIO RET_PARAM INVALID 1 BRI
\retval RADIO RET_CFG_OUT_OF RANGE : ID KEAHEH
\retval RADIO RET_MODULE_NOT_SUPPORT : A3k~ ¥ iz 3k

¥ ¥ ¥ X X ¥ ¥ X ¥ ¥

*/
int radio_sync_id_set (radio_handle_t handle, uint8_t *p_id, uint8_t id_len);
int radio_sync_id_get (radio_handle t handle, uint8 t *p id, uint8 t *p_len)
I R SR BRI S 1 525 1D e 8. eRBUE AL N 4136 1.5 P

B3 1.5: ZMdxx SREUIRZS pR

/**
* \brief JREALAEHLRF ID
*

oA RPFE ©2018Guangzhou ZHIYUAN Electronics Co., Ltd.
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* X X ¥ X ¥ ¥

*/

\param[in] handle : L&MERIEE54m
\param[in] p_id : ID #AEAY 454t
\param[in] p_len : ID K&

\retval RADIO_RET_OK
\retval RADIO_RET_PARAM_INVALID

\retval RADIO_RET_MODULE_NOT_SUPPORT :

EHTF ZM4axx

D RBRI
T AR
AR X iz Ek

int radio_sync_id get (radio_handle_t handle, uint8_t *p_id, uint8_t *p_len);

int radio_preamble_length_set (radio handle t handle, uintl6 t size)
Ve HOE BB AT R R . s BUR AL 51172 1.6 o
FIFR 1.6: BE HT 3K R

/**
*
*
*
*
*
*
*
*

*/

\brief % & T &3 AT 545K &
\param[in] handle : L Z&AEkIEAE 4%
\param[in] size : ID #AEAYAG4T

\retval RADIO_RET_OK
\retval RADIO_RET_PARAM_INVALID
\retval RADIO_RET_CFG_OUT_OF_RANGE :

: RERS

AT A K E AR 7L

int radio_preamble_length_set (radio_handle_t handle, uintl6_t size);

int radio_preamble_length_get (radio handle t handle, uintl6 _t *p len)
U bR R SRIBCHT S A BE R B iR AR D 512 1.7 i
FIER 1.7: SRAUHT S0 KR B 2

/**
*
*
*
*
*
*
*

*/

\brief FRIA &ML IRATF4K K

\param[in] handle : L &IEREEHH
\param[out] p_len D OATAL KR

\retval RADIO RET_OK : O RBURI

\retval RADIO_RET_PARAM_INVALID :

int radio_preamble_length_get (radio_handle_t handle, uintl6_t *p_len);

int radio_pa_set (radio handle -t handle, uint8_t level)
U R U B BRI DA R . BRI S35 1.8 P
F3% 1.8 BEEBLHURS Th 2 ek 4

/**
*
*
*
*
*
*
*
*
*

*/

\brief X¥E LA&BH K470 F A4z (0~7 #%)
\param[in] handle : R &K RBEEGH
\param[in] level R A

\param[out] p_power : SRIR69i%E &

\retval RADIO RET_OK : RER
\retval RADIO RET_ERR D RE XK
\retval RADIO RET_PARAM_INVALID : A# Lk

int radio_pa_set (radio_handle_t handle, uint8_t level, float *p_power);

= P FiE
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int radio_frq_set (radio_handle t handle, uint32 t freq)
IR B BB IS SRR, A7 Hzo BRBURALN 4136 1.9 s
FZZ 1.9: BB R EL

ZM4axx API F#f
EHTF ZM4axx

/**

* \brief % ¥ T &AZMIME

E3

* \param[in] handle : R&ABERBE G

* \param[in] freq : ME

E3

* \retval RADIO RET_OK : RERA

* \retval RADIO RET_PARAM_INVALID D AR

* \retval RADIO RET_CFG_OUT_OF RANGE : 31&A2 %L
* \retval RADIO RET_FREQ NOT_SUPPORT : ¥ #Hizsm%
¥

int radio_freq_set (radio_handle_t handle, uint32_t freq);

int radio_rssi_read(radio handle t handle, int16_t *p rssi)
LB HOE AR DU RS 5 92 B s 2, B2 dBme BREURE Y AN 5155 110 Bk
FIF 1.10: B15 5 98 5% R 2L

J**
* \brief A &AL AT RSSI 1A

*

* \param[in] handle : R Z&AE3kIEAE 549

* \param[out] p_rssi : RSSI

*

* \retval RADIO RET_OK D RBURTA
*

\retval RADIO_RET_PARAM_INVALID D BB

*/
int radio_rssi_read (radio_handle_t handle, int16_t *p rssi);

int radio_mode_set (radio_handle t handle, vint8 t mode)
IR U W B R . R R A B1)5E 1,11 s
FIF L1 AR E R

/**

* \brief % ¥ T &A% X

*

* \param[in] handle : A&EHRIEETM

* \param[in] mode : X

*

* \retval RADIO_RET_OK : RER

* \retval RADIO RET_PARAM_INVALID T AR

* \retval RADIO_RET_MODULE_NOT_SUPPORT : izt X Hizie X

*/
int radio_mode_set (radio_handle_t handle, uint8_t mode);

int radio_state_get (radio handle t handle, radio_state t *p state)

BLRR EOE R E S R S . BRBURAL N 51158 1.12 Fion. BREUR [BIE 28R 1E L
2.2 FIsAT RS B .
H|2 1.12: SREUSITIRES R
/**
* \brief FRIRA&ABH:LATIKE

*

= P FiE
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* \param[in] handle : RA&BREFEG 49
* \param[out] p_state : B3RS
*
* \retval RADIO_RET_OK : RBURI
* \retval RADIO_RET_PARAM_INVALID 2 BERAK
* \retval RADIO_RET_MODULE_NOT_SUPPORT : %Ak & #Hizit X
&

int radio_state_get (radio_handle_t handle, radio_state_t *p_state);

int radio_buf_send (radio handle t handle, uint8 t *buf, uint8 t size)
U R BORARHR IEHE s . BRBUR AL N 15 1,13 FTR
FIFR 1.13: JORHE %

/**

* \brief & %Ak &iEH %

*

* \param[in] handle : A&AEkBEDH

* \param[in] p_buf : REXREE K

* \param[in] size D HAERE

*

* \retval RADIO RET_OK : RIEFERIA

* \retval RADIO_RET_PARAM_INVALID D ARAK

* \retval RADIO RET_CFG_OUT_OF RANGE : & K ZAZdieH

*/
int radio_buf_send (radio_handle_t handle, uint8_t *p_buf, uint8_t size);

int radio_buf_recv (radio handle t handle, uint8 t *p buf, uint8 t *p_size)
I BRSO R R S R B BRI ESUR AL AN 41 5% 1014 BT

BIF 1.14: HUEHE R 2

/**
\brief & %A%kl IE

handle
p_buf
size

1 RARAERBAE AR
D BMIRS A K
s J &R & e

\param[in]
\param[in]
\param[in]

\retval RADIO RET_OK s AR
\retval RADIO_RET_PARAM_INVALID : A# 7Lz
\retval RADIO RET_NOT_RECV_PKT : XA I|HIEE

* X X X X X ¥ X ¥

*/
int radio_buf_recv (radio_handle_t handle, uint8_t *p_buf, uint8_t *p_size);

int radio_ioctl (radio handle t handle, int cmd, void *p_arg)

SRR HOR ATz Bl e B, TR A S SRAT R R . BB I 17 115 FoR.
Hin S SEL, IS5 2.4 Pea 42l dr 2 U

HF% 1.15: | R

/**

* \brief L &AEIdsH] 3

*

* \param[in] handle : R&BERBEEGH

* \param[in] cmd S o8

* \param[in] p_arg B2 RS S PSR

*

* \retval RADIO_RET_OK D G ARATRY
* \retval RADIO RET_ERR 1 GARUTRK

= P FiE
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* \retval RADIO RET_PARAM INVALID : A# &3k
* \retval RADIO_RET_CMD_NOT_SUPPORT : A ¥ #izé4
*/

int radio_ioctl (radio_handle_t handle, int cmd, void *p_arg);

int radio_dioO_irq_func (radio handle t handle)
LB HUE ZM4xxSX-M fik DIOO H TR 55 e 3, 12 ZEALBERLL ) —serp i, 75 22
FEAHNLEY MCU 51 A ep W7 R 55 R A iz ek 8. LB s 8, ARERA .
5112% 1.16: DIOO 5| [l r Wi I 55 b5 %4

/**
\brief T ZAEik DIOO 7|Mp iR % & 3%

\param[in] handle : L &HEREEGH

\retval RADIO RET_OK DR SR HARAT R
\retval RADIO RET_MODULE_NOT SUPPORT : %A% & iR 48 #

*
*
*
*
*
*

*/
int radio_dio®_irq_func (radio_handle_t handle);

FIFR 1.17: $= FE A7 B

void PIOINTO_IRQHandler (void)

{
if (LPC_GPIOB->MIS & (1ul << 7)) {
key3_int_handle();
} else if (LPC_GPIO@->MIS & DIO@ PIN) {
radio_dio@_irq_func(__gp _handle);
radio_recv_int_handle();
}
LPC_GPIO®@->IC |= (1ul << 7) | DIO®_PIN; /* EREEARE */
}

int radio_diol_irq_func(radio handle_ t handle)

BEPRHUE ZMaxxSX-M #ik DIOT WSS R 8, 2 ZAR BRI — s rh i g4, 5 22
FERI R MCU 5] I Wik 55 eR 8RR A i e K. e TG IZ R 8, AR EA .

5122 1.18: DIO1 5 i+ W7 il 45 bR £

/**
* \brief L Z&AME3k DIO1 3|y P Wik 4 oh 3%

\param[in] handle : L Z&AEkIElE 049

* ¥ ¥ X% ¥

\retval RADIO RET_OK D BR S oR BRAT R
\retval RADIO RET_MODULE_NOT_SUPPORT : iZAE#:F v WiiR 4% %
*/

int radio_diol_irq_func (radio_handle_t handle);

int radio_dio2_irq_func(radio handle t handle)

PR ZM4xxSX-M 1t DIO2 HH T AR 55 BR 2, B AL R ) — e rb il i, 7R 2L
TEFIREE MCU 5| 7 AR 55 pR B0 A i Z e . e RIS Z R B, AR ERA

5112 1.19: DIO2 5| it A 7 AR 5% o6 %L

/**
* \brief L Z&ALH DIO2 7|Mp P BIIR 455 %%

oA RPFE ©2018Guangzhou ZHIYUAN Electronics Co., Ltd.
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\param[in] handle : L &#REEGHH

\retval RADIO_RET_OK DO BTAR GoR) H AT AR
\retval RADIO_RET_MODULE_NOT_SUPPORT : %A%k B IR 4% 4k

* X X ¥ ¥

*/
int radio_dio2_irq_func (radio_handle_t handle);

int radio_dio3_irq_func (radio handle t handle)
PERRHUE ZM4xxSX-M fitk DIO3 H AR 55 e, 12 ZEALBERL R —derp i, 752
FEAHNLEY MCU 51 A b W7 e 55 R A o iz ek 8. LB s 8, AHRERA .
5112% 1.20: DIO3 5| [ e Wi I 55 b5 4

J**
\brief T ZAEik DIO3 7| iR 4 & 3%

\param[in] handle : L &HEREEGHH

\retval RADIO RET_OK DO BTIR S R RAT R

*
*
*
*
*
* \retval RADIO RET_MODULE_NOT_SUPPORT : iZ#e & 7R 45 #

*/
int radio_dio3_irq_func (radio_handle_t handle);
int radio_dio5_irq_func(radio handle t handle)
BERR U2 ZM4xxSX-M KLk DIOS 1 ik 55 eR & B ANBRBBETR f) — Lo rh i S, 75 22
FERRLI) MCU 5] B W iR 55 o0 BRI iZ e . e Bitizm s, AHRZEFA.

H13% 1.21: DIOS 5 - W7 AR 55 % £

/**
* \brief L Z&AE3k DIOS 3|8y P Bk 4% 3%

\param[in] handle : L&k IEtE 4%

* ¥ ¥ % ¥

\retval RADIO_RET_OK 2 P BR S o R AT R
\retval RADIO_RET_MODULE_NOT_SUPPORT : %Ak &b Bk 4 & 4
W

int radio_dio5_irq_func (radio_handle_t handle);

2. ZMAaxx EiR3EE45AE

ZMAxx HUHE B8 SCVE W radio.h” Sk 30 BIAH AN [, AN R (9358 2 #B AL T ra-
dio_differ.h H1. "R 2HIX Lo EHE AL

2.1 &EIFERIRIREA

typedef radio_dev. t *radio_handle_t

radio_handle_t 7& — /N ATEEH SRR, RARHER D RIRIE AN 2 MRt 5 0kE)
PROEI A B AR R R AR R . Q22 1 A0 3R 2 R,

oA RPFE ©2018Guangzhou ZHIYUAN Electronics Co., Ltd.
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% 1: radio_handle t &

EHTF ZM4axx

R #E
const struct radio_drv_funcs *p_funcs | ¥ % IREh KR4
void *p_drv W TREr

R 2: struct radio_drv_funcs &

7

pi

#&iE

pfn_radio_reset

zmdxx SRR EEE

pfn_radio id set

zmédxx B[ bR KR

pfn_radio_id_get

zmdxx R [F) 00 o Hra £t

pfn_radio_preamble_length_set

zméxx BB BT SRS ok B4

pfn_radio_preamble length get

zméxx SRIXAT SRS L o g4t

pfn_radio_pa_set zmdxx B E D R HRE
pfn_radio_frq_set zmdxx W B AR R AR 4T
pfn_radio_mode_set zméxx BB AR AR
pfn_radio_state_get zméxx RO BEHREN

pfn_radio_rssi_read

zmdxx EH RSSI B T4

pfn_radio_buf send zmédxx RIEEHE R R E
pfn_radio_buf recv zméxx I iR EdREE
pfn_radio_ioctl zmdxx P R e

2.2 GESTIREIRA

enum radio_state

radio_state MR R,

% 3: radio_state t &

%R #ix
IDLE_ST TRARAS
SLEEP_ST ERRIR S
RX_RUNING ST YIRS
TX_RUNING_ST RIEARAS
AUTO WAKE SLEEP ST | HZIMERIRE
CAD_ST CAD K&

AL ST BB THPIRE . W % 3 B

EE: ZM4xxSX-L 1 ZM4xxSX-M & AUTO_WAKE_SLEEP_ ST IRZS;

ZM4xxSX-L. ZM4xxS-M fil ZM7139 J& CAD_ST ARZS;

2.3 REFIRIEE

R AT i B AT Ie AT W S5 2.1 Fs

= P FiE
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HIE 2.1 WAIBITHEA

/* mode */

#define SLEEP_MODE 0x00
#define STANDBY_MODE ox01
#define TX_MODE 0x02
#define RX_MODE 0x03

2.4 gEEFHSIRA
WA oA N PR AS [ AR e [A) 2= Ak 3, @ S 1E Nradio_ioctl O ) emd 5
o y3% 2.2 Fiow
P 2.2: WAL

/% REBESRIZH 4L */

#define NODE_ADDR_SET Ox01 /* X FHIEELHLAE, ZMAXXSX-M X H */
#define NODE_ADDR_GET Ox02 /* FRILICALHLIE, ZMAXXSX-M R~ % #H */
#define NODE_ADDR_FILT SET 0x03 /* MihbidJEAE RitdF, X ZMAxxSX-L %
Hox/

#define AUTO_WAKE_SLEEP_SET Ox04 /* A FNHEELAE KNI K, X ZMAXXS-M F=
IM7139 X # */

#define AUTO_WAKE_SLEEP_TIME_SET Ox05 /* B FBLAET AL E, X ZM4xXXS-M F=
IM7139 X # */

#define CAD_START Ox06 /* JFJ/& CAD, X ZMAXXSX-M %4 */
#define SYMB_TIMEOUT_SET ox07

#define BATTERY_VOLTAGE_GET Ox08 /* RMWEFWE */

H13% 2.3: A% s

radio_ioctl(handle, CAD_START, NULL); /* &4 A4, Arvh p_arg # NULL */
radio_ioctl(handle, NODE_ADDR_FILT_ SET, NODE_ADDR_FILT 01);

2.4.1 NODE_ADDR_FILT_SET #<$&%058

BB A HBEVCE 7R, Y ZM4AxxSX-L 8. 1 5114 2.4 iR

53 2.4: NODE ADDR FILT SET fin4Z%
/% AR R */

#define NODE_ADDR_FILT 00 Ox00 /* RitiE */

#define NODE_ADDR_FILT 01 @x01 /* R ITHE. NODE_ADDR */

#define NODE_ADDR_FILT 10 @x02 /* R ILHL Ox00 A= NODE_ADDR */
#define NODE_ADDR_FILT 11 @x03 /* R ITAL 0x00. NODE_ADDR #» OXFF.
o/

H2% 2.5 {8 7=

radio_ioctl(handle, NODE_ADDR_FILT_SET, NODE_ADDR_FILT_00);

2.4.2’AUTO_WAKE_SLEEP_SET #pS$&#ikB

WERA AMREEDIRE SIS, 1 ZM4xxS-M Fl ZM7139 324, 0 51154 2.6 Fizs.

5|3 2.6: AUTO WAKE _SLEEP SET 424
/* BHREBEARLTA */

#define AUTO_WAKE_SLEEP_OFF (void *)@x0e
#define AUTO_WAKE_SLEEP_ON (void *)exe1
F’-E.';FEFIQEHH ©2018Guangzhou ZHIYUAN Electronics Co., Ltd.
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H2% 2.7 A 71

radio_ioctl(handle, AUTO WAKE_SLEEP_SET, AUTO_WAKE_SLEEP_ON);

oA RPFE ©2018Guangzhou ZHIYUAN Electronics Co., Ltd.
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5l

radio_buf recv (C 8%)), 5
radio_buf send (C FR%0), 5
radio_dio0_irq_func (C Bi%%), 6
radio_diol irq_func (C %)), 6
radio_dio2 irq_func (C E8%)), 6
radio_dio3_irq_func (C 8%)), 7
radio_dio5_irq_func (C A%Y), 7
radio_frq_set (C K%Y, 3
radio_handle t (C Z&7Y), 7
radio_ioctl (C F&%)), 5
radio_mode_set (C Ei%Y), 4
radio_pa_set (C %)), 3
radio_preamble length get (C P %0), 3
radio_preamble length set (C &%), 3
radio_reset (C FR%)), 2
radio_rssi_read (C %)), 4
radio_state (C Z54Y), 8
radio_state get (C PR %)), 4
radio_sync_id_get (C BA%Y), 2
radio_sync_id_set (C FF %), 2
radio_xxxx_init (C %)), 1

B PFi

EHTF ZM4axx

©2018Guangzhou ZHIYUAN Electronics Co., Ltd.

=5l

11/12



2+

N7 ©2018 [T FEIRAE

ZM4xx API Fif

HTF ZM4axx

tHE 5k 55 M4

Bz RFRRAA

Hidik: FNT R X ZERE RS EMN TV X 7 #R 2 8%
HB%R: 510660

Pk : www.zlg.cn

LE4EE SRS HIE: 400-888-4005

HESREMLE:

I ESYNE]

I R X ZER EE M Tl X 7 #5 2 #%
HiE: 020-28267893

Bl /N

ItRAEEXEESHEE 3 S (REAUKE) 8
2 0802 =
HiE: 010-62536178

2936 /N
RN HREXKIZK 282 SBHFKE 07 E
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