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XRAD @ TECH Declaration

Declaration

THIS DOCUMENTATION IS THE ORIGINAL WORK AND COPYRIGHTED PROPERTY OF XRADIO TECHNOLOGY
(“XRADIO”). REPRODUCTION IN WHOLE OR IN PART MUST OBTAIN THE WRITTEN APPROVAL OF XRADIO AND GIVE
CLEAR ACKNOWLEDGEMENT TO THE COPYRIGHT OWNER.

THE INFORMATION FURNISHED BY XRADIO IS BELIEVED TO BE ACCURATE AND RELIABLE. XRADIO RESERVES THE
RIGHT TO MAKE CHANGES IN CIRCUIT DESIGN AND/OR SPECIFICATIONS AT ANY TIME WITHOUT NOTICE. XRADIO
DOES NOT ASSUME ANY RESPONSIBILITY AND LIABILITY FOR ITS USE. NOR FOR ANY INFRINGEMENTS OF PATENTS
OR OTHER RIGHTS OF THE THIRD PARTIES WHICH MAY RESULT FROM ITS USE. NO LICENSE IS GRANTED BY
IMPLICATION OR OTHERWISE UNDER ANY PATENT OR PATENT RIGHTS OF XRADIO. THIS DATASHEET NEITHER
STATES NOR IMPLIES WARRANTY OF ANY KIND, INCLUDING FITNESS FOR ANY PARTICULAR APPLICATION.

THIRD PARTY LICENCES MAY BE REQUIRED TO IMPLEMENT THE SOLUTION/PRODUCT. CUSTOMERS SHALL BE
SOLELY RESPONSIBLE TO OBTAIN ALL APPROPRIATELY REQUIRED THIRD PARTY LICENCES. XRADIO SHALL NOT BE
LIABLE FOR ANY LICENCE FEE OR ROYALTY DUE IN RESPECT OF ANY REQUIRED THIRD PARTY LICENCE. XRADIO
SHALL HAVE NO WARRANTY, INDEMNITY OR OTHER OBLIGATIONS WITH RESPECT TO MATTERS COVERED UNDER
ANY REQUIRED THIRD PARTY LICENCE.
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1 B

1.1 ERI N A

XR871 PM(power manager) BRI AR H 2 1] T FRAR R G DI4E -

RGBT EARHFEEZAEH WFI R tickless, BRAAFRIFE, A7 EH P HUTMRLE .
WFI & cpu BEALEITHEN WFI(wait for interrupt) JIRZS, WFI IRZS E IE S TAERSIHFARA D .
Tickless RFEARFERNT, HKHAARLER tick HWTLIE cou BHEZRFAIE WFIOIRE.

IRERIRAS ELHE sleep M1 standby, H AW UICEM ARG FFS .

PRIRARAE RGN R TCAT 55 10 SR BRI, RPA 2 Hoh e, R MZGEERET), IR EdRR, RER R
W R G HEAT A

KHLE ARG JAREE prem/RTC 41 HEYR, HAEHRFER wakeup gpio A1 wakeup timer BEEN RS, RGE
frfE, BEHHIGEL.

1.2 B

RGUENCIFER I TRE, WIRZHEN sleep BU standby X, RGrIPEMelE, Mali)5 5 KHR < BT AT
B8 R
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user code
pm subsystem Y
pm.c
suspend_ops->enter & power src/| pm
suspend devices Y \
hal_uart.c oo e hal_flash.c
src/driver/chip
save cpu contex & power off power on & restore cpu contex .
——w project/common/../gcc/

\

WIC wait wakeup source

f

wakeup events

B 1-1 REARXRIEE

1.3 AARRE
1. AR AR, B HARAGER 2L:  pm_enter_mode().

2. PRAR BRI B2k Vi P &% 2 TE M suspend AT suspend_noirg EREL, 8 R I oy W A A SO, R40F
TR RA IR -

B R IIRIR e B R R e, Bea —IRAIWTR A W kA, wmSRA W, MR KM EE 4, B HKR
MR Rk Az, WA cpu_suspend BREL, fR1F cpu EF3C, WHE deepsleep mode, A WFI IR

==

BN o

3. AR wiC A3 cpu HE deepsleep mode HALT WFI IRZSES, S HLEIE
4. WIC SEFMaBE s R . AMEEE AR, RAEEB LW, cpu MEARETFHIAT .

5. EALRRER I 2] EUCHIRIRAT A, WISk N IRE I R, A EJS, N suspend_ops->enter() $AT I
T—2%i8R]), BIFRIAT MR AR

6. MRIXHH %N resume_noirg F1 resume BREL, 1A FHIAE SIRBRIUT FH S, BP 55 fa R I A A St e i
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2 B0

2.1 e

PM HAL_Wakeup
_GetEvent

HAL_Wakeup
_SetlO

HAL_Wakeup
_CIrlo

HAL_Wakeup
_SetTimer

HAL_Wakeup
_SetTimer_m
S

pm_register_
ops

uint32_t HAL_Wakeup_GetEvent(void)
Purpose : FRHX M 2 1
Param : dev: None
Returns : F45€ X W, hal_wakeup.h A PM_WAKEUP_SRC_xx & X
void HAL_Wakeup_SetlO(uint32_t pn, uint32_t mode)
Purpose : W E wakeup gpio
Param : dev:
Pn: port num, 0~9, %5 55LFR gpio XfMN AR MW hal_gpio.h
Mode: 0: T FEIEMeEE, 1. ETHRMRE
Returns : None
void HAL_Wakeup_ClrlO(uint32_t pn)
Purpose : JE k% wakeup gpio
Param : dev:
Pn: portnum, 0~9, %5 535Lfr gpio X% ZR W, hal_gpio.h
Returns : None
int32_t HAL_Wakeup_SetTimer(uint32_t count_32k)
Purpose : W& wakeup timer
Param : count_32k: PMRRERS[E], T 32k i3
Returns : & [EPRE (0: ok)
int32_t HAL_Wakeup_SetTimer_mS(ms)
Purpose : W& wakeup timer
Param : ms: FMREERS[E], FET ms
Returns : & [EPRZE (0: ok)
int pm_register_ops(struct soc_device *dev)
Purpose : {152 4% 1) PR FIR Mo BEE R 0 SR B0
Param : dev: WA {5 ST ORARAGE [ Bk 25 1) S
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pm_unregiste
r_ops

pm_enter_m
ode

pm_mode_pl
atform_select

pm_set_test_
level

pm_set_debu
g_delay_ms

pm_stats_sho
w

HAL_Wakeup
_SetlOHold

WESZH dev->driver-> suspend/ resume,

8% dev->driver-> suspend_noirq / resume_noirg.

Returns : & [FDRZA (0: ok)

int pm_unregister_ops(struct soc_device *dev)
Purpose : JE44 15 % I PR HIR 1 Fi5 pR 4

dev: &R

Returns : R [FPIRZS (0: ok)

Param :

int pm_enter_mode(enum suspend_state_t state)
Purpose : Bt state {RINFEREZL

Param : state APKEELIIE N AR

Returns : None

void pm_mode_platform_select(unsigned int select)
Purpose : 1EFE I & BrAd FH 5

Param : select %2

Returns : None

void pm_set_test_level(enum suspend_test_level_t level)
Purpose : M % B AR AR 29— JZ 5t i 7]

Param : level AR KE4L

Returns : None

void pm_set_debug_delay_ms(unsigned int ms)

Purpose : MR B &M1& &R Z (B H IR, B 1154 EA T4

Param : ms Jy[a]fR 4D

Returns : None

void pm_stats_show(void)

Purpose : FTEIRIR —46(5 5, WkEss

Param : None

Returns : None

int32_t HAL_Wakeup_SetlOHold(uint32_t hold_io)
Purpose : W& iohold, FJ/" /A2

Param : dev: hold_io, io hold mask

Returns : R[EPIRZS (0: ok)
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HAL Wakeup  int32_t HAL_Wakeup_SetSrc(void)

—Senre Purpose : 1 BRI, 1A E A
Param : None
Returns : IR [FEPRFE (0: ok)

HAL Wakeup  void HAL_Wakeup_ClrSrc(void)

~Clrdre Purpose : A FRMLEEYR, FH P AT E A
Param : None
Returns : None

HAL Wakeup void HAL_Wakeup_Init(void)

it Purpose : ¥JE1k wakeup, FI AT 2 H
Param : None
Returns : None

HAL Wakeup void HAL_Wakeup_Delnit(void)

Delnit . .

- Purpose : V¥ 44 wakeup, /AT ZEIHH
Param : None
Returns : None

pm_register_  int pm_register_wlan_power_onoff(pm_wlan_power_onoff wlan_power_cb,

wlan_power_  unsigned int select)

onoff . . .
Purpose : JEFEARHRES, &5 IE FH wlan_power_cb KK M, H AT
A
Param :

wlan_power_cb T2 X 4% (1) [3] 1 oF £
select 5 FH [H1 A R B L AR &
Returns : & [EPRE (0: ok)
pm_unregiste void pm_unregister_wlan_power_onoff(void)

|
i Purpose : VR4 RKIFRM L ThaE, AT ZHH

r_onoff
Param : None
Returns : None
pm_init int pm_init(void)

Purpose : #J4ffk pm Hidk, AP ATREHH
Param: None

Returns : R [EPIRZS (0: ok)
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pm_set_sync  void pm_set_sync_magic(void)
magic . _ o S
e Purpose : WEBHRE, A AHE WA

Param: None

Returns : None

3 ¥ 7~

3.1 FTIN A B PR AR B £

Wi s, WORRIRI A B, 10 ELAEARIRIS AN e fe el R 558, AL 7R BN 1 46 (A PR MR U R 4
PAEARIRAR S FREIR R ST RE. a2 m], AT EUIRAIATAG AL R 2, vart JRBIACAS BT -

#include “pm/pm.h”
#ifdef CONFIG_PM
static int8_t g_uart_suspending = 0;

static UART _InitParam g_uart_param[UART_NUM];

static int uart_suspend(struct soc_device *dev, enum suspend_state_t state)

{
UART_ID uartID = (UART_ID)dev->platform_data;

g_uart_suspending |= (1 << uartID);

switch (state) {

case PM_MODE_SLEEP:

case PM_MODE_STANDBY:

case PM_MODE_HIBERNATION:

case PM_MODE_POWEROFF:
HAL_DBG("%s id:%d okay\n", _ func__, uartID);
HAL_UART_Delnit(uartID);

break;
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default:
break;

}

return O;

static int uart_resume(struct soc_device *dev, enum suspend_state_t state)

{
UART_ID uartID = (UART_ID)dev->platform_data;

switch (state) {

case PM_MODE_SLEEP:

case PM_MODE_STANDBY:

case PM_MODE_HIBERNATION:
HAL_UART _Init(uartID, &g_uart_param[uartID]);
HAL_DBG("%s id:%d okay\n", _ func__, uartID);
break;

default:

break;

g_uart_suspending &= ~(1 << uartlD);

return O;

static struct soc_device_driver uart_drv = {

.name = "uart",

.suspend_noirq = uart_suspend,

.resume_noirq = uart_resume,
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static struct soc_device uart_dev[UART_NUM] = {
{.name = "uart0", .driver = &uart_drv, .platform_data = (void *)UARTO_ID,},

{.name = "uart1", .driver = &uart_drv, .platform_data = (void *)UART1_ID,},

#define UART_DEV(id) (&uart_devl[id])

#endif /* CONFIG_PM */

#ifdef CONFIG_PM
if (!(g_uart_suspending & (1 << uartID))) {
memcpy(&g_uart_param[uartlD], param, sizeof(UART _InitParam));
pm_register_ops(UART_DEV(uartID));
}
#endif

#ifdef CONFIG_PM
if (!(g_uart_suspending & (1 << uartID))) {
pm_unregister_ops(UART_DEV(uartID));
memset(&g_uart_param[uartID], 0, sizeof(UART _InitParam));

}
#tendif

LA PR IR i PR K g 5 v R L
1. 8% suspend BRELTh REA NG B BONIRTIARREEC,  WSRAEIRIRINIBIANAEAE T, IIREAL TSR APIRAS, iR
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i EAE e YR, SR B R A RE AR A BEUR (powers clk. gating), % PHANAR A BRI .

2. W% resume BREERE g I E N IE R TR, G0 RORIR I 28 58 4250 AT, T bk o AR 1% BT T 4R 4 o
AR ARARIRIN 508 TARRAS, I BE PR AN 2B AR ], AR P 2K

3.2 B MEEYR
N PR B T B Sk S0 "driver/chip/hal_wakeup.h"
W E wakeup gpio:

HAL_ Wakeup_SetlO(io_num, mode);

Wakeup gpio R AEMRIRIYIE A, 1EH TR ATl BN HABRE, e AN S 0 L gpio (IZhRE, ML
Ja, gpio AWIUEIRES, HEEFVIIE. FIHMAERCE K, DU EHRIRIREA 2. 20 4% DR .
WRA ARSI gpio fEAMBRIR, 7525 FR:

HAL_Wakeup_ClrlO(io_num);

W HE wakeup timer:

HAL_Wakeup_SetTimer_mS(ms);

1 bR 5T Y i AR T I, R PRI S R RC B, 7E 32k I BIORS A A% L, I IA]YE E D : 10ms ~ 18h,
TIAMREIERE 32k IFBREEM, ANSREH N AR ER, IR N EROY 37.5k, TEIRFEARMLHLECRES, FRERTER
260k, f I A2 E A

3.3 #A sleep RS

Sleep IRZAS, AN e DABERTLEE 245, R sleep HAMA], AMNEAUIAET TAERIRAS, MANE =4, RS
RIEH sleep FHEZ

pm_enter_mode(PM_MODE_SLEEP)

3.4 #t A\ standby RE

Standby ARZE, A LAMLEE RGH WA =F, F—J2 wakeup gpio, 7N E NMEEIRRS A RN
s wakeup timer, 77 EERARATHC B BT R]; 55 =M, Wik standby HAMRMGER 75 ZHLRY, I
PR 28350 73 22 DR FFIE RS TR MR DAERE S, TEARAR ARG W8 B St MR R, H4h sta IRET, A
HR AP ORIEM B EIE S RS, L group key BUBIEE, WIRAEFTFEMMEEEIE, HOH
B NRHR .
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pm_enter_mode(PM_MODE_STANDBY)

3.5 # A\ poweroff K%

Poweroff JRZ, TTLAVE =M NEM RS, B R EHIE reset Bl E BB L, 2 & wakeup gpio,
L O MR RIS AR RUR ;. BB =2 wakeup timer, 75 ZEEAERAR AT G B 0 FE (]

pm_enter_mode(PM_MODE_POWEROFF)

4 F W8 RO

4.1 HNRIIFARR G TIFER

R B B AT A BRES,  RIRIYIE A E T A% 7 ZE i B AL TRD AR A PR . ARIRIYI TR
i 2 AR IR R ST BE e, 7R EBCE T AR AR

ERR AT, URETAARRERESEERN, &EMKSD 'O, KRR GE K2 &,

4.2 REAREANE

62 e YR IC B 2 75 IEAf,  wake gpio w5 FDIRZES 2 5 IEHf, wakeup timer HIRSEZ S SHE, WHR wakeup
timer A, REGEKTEEIENRIR, W wakeup timer £ HERIF=A b -G #E, AREE MR R 4L
FIfER .

4.3 RGHENAN T IRIIFEHEN

ARG W= AL, WARARIRIERE T, RG R T T, RGRIRITRE ST W R .
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