How to Debug power consumption
1.1. check which power off function should use
  If used 32k XTAL, use  HAL_PMU_EnterShutdown()  to power off, it will switch to rc10k in this function
  If a 32K crystal is not used, use HAL_PMU_EnterHibernate() to power off， always use rc10k

after enter Hibernate, all GPIO pin no electric leakage except WKUP pin


DEEPSLEEP、LIGHTSLEEP、STANDBYSLEEP can also be used as a shutdown(standby shutdown). Before the CPU goes to sleep, turn off all storage such as PSRAM and flash, as well as sensor power.
In these three modes, all regular GPIOs do not lose power. Be aware of potential leakage. Floating pins are recommended to be configured as Analog. Pins controlling power are recommended to be configured with PIN_PULLDOWN.
After the power is turned off, the corresponding sensor communication ports also need to be configured, otherwise backflow current may occur.

1.1.1.1. The wake-up pin must have a stable voltage level。Software internal pull-down or Hardware external pull-down

PB54	#WKUP_PIN0
PB55	#WKUP_PIN1
PB56	#WKUP_PIN2
PB57	#WKUP_PIN3
PB58	#WKUP_PIN4
PB59	#WKUP_PIN5

PA64	#WKUP_PIN6
PA65	#WKUP_PIN7
PA66	#WKUP_PIN8
PA67	#WKUP_PIN9
PA68	#WKUP_PIN10
PA69	#WKUP_PIN11


3. PBR00~PBR05 
The default design may use pbr0 to control the power of psram。
[image: descript]
[image: descript]

[image: descript]

should disalbe VDD_SIP_ON, power off this PIN。

VDDIOSC is internal nor flash，It is designed to maintain long-term power supply. There is no problem with the design.
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4.  check hardware test point on the board
To confirm whether the HCPU and LCPU are in normal sleep mode, you can check following hardware test point on the board: 
HPSYS_LDO_COUT
BUCK2_COUT
VDD_RET
VDD_RTC
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5. Potential issues in your code
why reconfig gpio？
changed the default wkup pin?

compare main-fixed_v01.c with your main.c
we fixed self_config_set_wkup_pin_pulldown()。
config all wkup pin to software internal pull down
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int shutdown(int argc, char *argy[])
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{

#if

FIRMWARE_VARIANT

if (wakeup_time > 8) {

while (1) {
1

} else {

rt_kprintf("Shutdown, press keyl to wake up system.
7% delay 16ms to wait print complete */
rt_thread_mdelay(10);

1/ PB5a, high level wakeup
HAL_PHU_SelectwakeupPin(e, 8); // PB54 for 58x, PB32 for 56x
HAL_PHU_EnablePintakeup(e, )

OX6O3FOO3F; //set PAGAPAGS , PBS~PNSO WKUP rtc pulldown
OXBO3FOO3F; //set PAGAPAGS , PBS4~PNSO WKUP rtc pulldown

hup_pmuc->HKUP_CNT = 0x0@@FoeeF;

6
/* ALl PSRAM1 functions called here, while PSRAML still alive. */

self_config set_all pin hiz(); < qmmm— why?

/1854 ,PBS6 set nopull ?
/1PAGA~PAGS set Analog?
self_config_disable optional_sf321bs8_peripherals();

Selflcontig SeElkUpLPIAIpULIAONA(); //set PAGA~PAGO , PBSA~PNSO WKUP rtc pulldown

/* switch LP clock to RC10, then kill XTAL32 — same as HAL_PMU_EnterShutdoun.

| * Must be done before DPD: both functions are in PSRAMI (8x1006f2e0/0x1000F298). */

HAL_PMU_LpCLockSelect (PMU_LPCLK_RC16|
HAL_Delay_us(160);
HAL_PMU_DisableXTAL32();
/* Stop scheduler tick - no PendsV context switches after DPD */
SysTick->CTRL &= ~SysTick_CTRL_TICKINT_Msk;
SCB->ICSR = SCB_ICSR_PENDSVCLR Msk;
_DSB(); __IsB();
/* switch to MsP: thread stack in PSRAM must not be used after DPD */
__asm volatile(

“mrs re, control\n\t™
bic re, re, #2\n\t"
‘msr control, re\n\t"

is must

>

self config set wku Aa at
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the chip enters low-power mode; therefore, it i recommended that the chip irst places the embedded memory
into a low-power state (leakage approximately 1~10uA order of magnitude ) before entering deepsleep or standby.
mode. After the chip wakes up, the embedded memory should then exit the low-power state. The embedded
PSRAM can enter half sleep mode via commands, and the embedded NOR flash can enter deep power down mode
via commands, These modes signifcantly reduce memory leakage current.

2. Uncontrollable package 10 causes leakage in the package memory. When the chip enters hibernate mode, the

package 10 (SA) and 10 (58) present high-impedance floating levels. If the power supply to the package IO (54) and
10 (58) remains active at this time, the package memory may enter a high leakage state  for ex ample, if the CS pin
is floating at a low or intermediate level, leakage currents ranging from hundreds of uA to several mA may occur
). Therefore, before the chip enters hibernate mode, the power supply to the package 10 (sA) and 10 (s8) must
be tumed off to prevent leakage in the package memory. The power of I0(PBR) can be used to control the power
supply of [OfSA) and 0(S8) to maintain output capabilty in hibernate mode. Software should turn off the power
toI0(SA) and 10(58) via I0(PBR) before entering hibernate mode, and turn it back on via IO(PBR) after wake-up to
prevent leakage current during hibernate mode. If the power supply for bonded IO(§A) and 10(S8) can only remain
always on and cannot be controlled, the chip's hibernate mode should be avoided; instead, standby mode can be
used as an alternative.
After the chip enters hibernate mode, the bonded I0(SC) can maintain s level, thereby preventing leakage current
in the bonded NOR Flash. During hibernate mode, power to 10(SC) must be continuously maintained to ensure that
the sealed NOR Flash is accessible upon wake-up. To further reduce power consumption, the NOR Flash can be
placed into deep power down mode before entering hibernate mode.
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4.2.9 Determining the Current Low-power Mode

By measuring the voltage at the chip's power pins, the current low-power mode can be identifed. When HPSYS is
in active, sleep, or deepsleep mode, the LDO1_VOUT voltage remains at 1.1V, When HPSYS is in standby mode, the
HPSYS_LDO_VOUT voltage cannot be maintained and graduall decreases to OV. When LPSYS is in active, sleep, or
deepsleep mode, the BUCK2_VOUT voltage remains at 0.9V (basic mode) or 1.1V (enhanced mode). When LPSYS is
in standby mode, the BUCK2_VOUT voltage cannot be maintained and wil gradually decrease to V. When the chip.
enters hibernate mode, HPSYS_LDO_VOUT, BUCK2_VOUT, and UBBIRER all decrease to OV.

Table 4-3: Power Pin Voltages in Low-Power Modes

Hesys tpsvs HPSYS_1DO_VOUT | BUCK2 VOUT | VDD_RET | VOD_RTC
et sece/deepieey | SCeISeepldecrsieey 1y osvinv | om | 1w
standoy 1 ov o | 1w
andy active/siep/deepsleep o osvinv | ow | 1w
standoy o ov o | 1w
hibernate o ov o 1

power off ov o o o
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