34 REALTEK

Ameba-Z Power Modes

This document introduces power modes of Ameba-Z.
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1.  Summary

Ameba supports three low power modes which are deep sleep mode, deep standby mode, and sleep mode.
Deep sleep mode turn off more power domain than deep standby mode, and deep standby mode turn off
more power domain than sleep mode. Various power modes can only switch back to run mode before
change to other mode.

Run Mode
Sleep Mode Deep Standby Mode Deep Sleep Mode
Figure 1 Ameba Power Mode

2. Power Mode

Table 1 Power domain comparison
CM4 System Low SRAM | Register Regulat Main Periphe

core clock Power digital rals
Clock supply

Deep X X O X X X O A X
Sleep

Deep X X O X X X O A O

Standby

Sleep A A O O O O O A O
Active O O O O O O O O O
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2.1. Deep Sleep

2.1.1. Power Domain

functions Power State comment
cortex-M3-M4 core OFF

system clock OFF

SRAM OFF

Regulator OFF

Peripherals OFF

Backup register OFF

RTC OFF

low precision timer(1KHz) ON Max. 140min
Dsleep wake pin ON 4

2.1.2.  Wakeup Source

Wakeup source Can wakeup  comment

low precision timer YES

Dsleep Wake pin YES GPIOA_5
GPIOA 18
GPIOA 22
GPIOA 23

2.2. Deep Standby

2.2.1. Power Domain

functions Power State comment
cortex-M3-M4 core OFF

system clock OFF

SRAM OFF

Regulator OFF

Peripherals OFF

Backup register ON 16B

RTC ON

System timer(250KHz) ON Max. 8s
low precision timer(1KHz) ON Max. 140min
wake pin ON 4
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2.2.2. Wakeup Source

Wakeup source Canwakeup  comment

Wake pin YES GPIOA_5
GPIOA_18
GPIOA_22
GPIOA_23

RTC YES

System timer(250KHz) YES Max. 8s

low precision timer(1KHz) YES Max. 140min

2.3. Sleep

2.3.1. Power Domain

Sleep mode turn off power domain including cortex-M3 core, and system clock. System is not required to
restart after wakeup.

2.3.2.  Wakeup Source

Wakeup source Can wakeup  comment

GPIO interrupt YES High/Low active

general purpose timer YES

wlan YES

ADC YES

UART YES

12C YES

SDIO/GSPI YES

usB YES

Wake pin YES GPIOA 5
GPIOA_18
GPIOA_22
GPIOA_23

RTC YES

System timer(250KHz) YES Max. 8s

low precision timer(1KHz) YES Max. 140min

3. Pull Control

It needs doing 1/0 pull control when enter deep sleep, deep standby, and sleep mode. Otherwise it result
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power leakage. For example, UART voltage level is high. If we pull down uart pin or not pull, then power
leakage happens. So we need make sure each pin has proper pull control.

In SDK you should set GPIO function pull control and sleep pull control in pmap_func (Ref:
UMO0120)based on you PCB board, and SDK will set pull control based on your setting between suspend
and resume .

const PMAP_TypeDef pmap_func[]=

{

J// Pin Name unc Select "y fFunc PU/FD Slp PU/PD N DrvStrenth
1_PA_14, pinmux_FuncTIon_swD, | BePio_PuPd_NOPULL,  GPIO_PuPd_UF, JPAD_DRV_STRENGTH_O}, //SWD_CLK
i pA 15, rinmUx_FUNCTION_swD, ] fGP10_PuPd_NOPULL, GPIO_PuPd_uP, WNPAD_DRV_STRENGTH_ 0T, //SWO_DATA
I PA_13, Finmux_FuncTION_PwM, | §GPI0_PuPd_NOPULL, GPIO_PuPd_UP, QPAD_DRV_STRENGTH_O%, //PwMd
i PA_D, Finmux_FuncTIoN_PwM, | fGPI0_PuPd_NOPULL, GPIO_PuPd_DOWMPAD_DRV_STRENGTH_O}, //PWMZ
i PA_16, Finmux_FuncTIoN_PwM, | f5PI0_PuPd_NOPULL, GPIO_PuPd_UP, WPAD_DRV_STRENGTH_O}, //PwMI
i Pa_17, Finmux_FuncTIon_PwM, | fSPI0_PuPd_NOPULL, GPIO_PuPd_UP, WPAD_DRV_STRENGTH_O}, //PwMz
{_PA_25, FINMUX_FUNCTION_UART) NGPIO_PuPd_NOPULL, GPIO_PuPd_UP, PAD_DRV_STRENGTH_O0D}, //UARTL_RXD
{_PA_26, FINMUX_FUNCTION_UART) NGPIO_PuPd_MNOPULL, GPIO_PuPd_UP, PAD_DRW_STRENGTH_O}, // UARTI_TXD
1 Pa_28, pinMux_FuncTION_12¢, f| BeP1o_Pupd_up, GPIO_PuPd_UP, JPAD_DRV_STRENGTH_DY, //I2C1_ScCL
1 Pa_27, pinmux_FuncTIon_12¢, | BePio_Pupd_up, GPIO_PuPd_UP, JPAD_DRV_STRENGTH_D}, //I2C1_SDA
1 Pa_12, pinmux_FuncTIon_Pwi, | BP0 PuPd_NOPULL, GPIO_PuPd_UP, [ PAD_DRV_STRENGTH_OT, //PWM3
i pa_4, FinmUx_FUNCTION_UARTN fGP10_PuPd_NOPULL, GPIO_PuPd_UP, WNPAD_DRV_STRENGTH_OY, //UARTO TXD
I PA_1, FinmuUx_FUNCTION_UARTN §GPIO_PuPd_NOPULL, GPIO_PuPd_UP, [ FAD_DRV_STRENGTH_O}, //UARTO_RXD
i PA_3, FinmMUx_FUNCTION_UARTN fGPIO_PuPd_NOPULL, GPIO_PuPd_UP, WPAD_DRV_STRENGTH_OF, //UARTO_RTS
i Pa_z, FInNMUX_FUNCTION_UARTN fGPIO_PuPd_NOPULL, GPIO_PuPd_UP, WPAD_DRV_STRENGTH_OY}, //UARTO CTS
i PA_E, FINMUX_FUNCTION_SPIF, | fGPI0_PuPd_NOPULL, GPIO_PuPd_UP, WNPAD_DRV_STRENGTH_0Y, //SPIC_CS
i Pa_7, FINMUX_FUNCTION_SPIF, | f5P10_PuPd_NOPULL, GPIO_PuPd_uP, WPAD_DRV_STRENGTH_OY, //SPIC_DATAI
{_PA_8, FINMUX_FUNCTION_SPIF, | #GPIO_PuPd_NOPULL, GPIO_PuPd_UP, PAD_DRV_STRENGTH_O0Y}, //SPIC_DATAZ
{_PA_9, PINMUX_FUNCTION_SPIF, || #GPIO_PuPd_MOPULL, GPIO_PuPd_UP, PAD_DRV_STRENGTH_OY}, //SPIC_DATAD
1 Pa_10, PINMUX_FUNCTION_SPIF, | BGPI0_PuPd_NOPULL, GPIO_PuPd_UP, JPAD_DRV_STRENGTH_O}, //SPIC LK
1 Pa_11, pInmMUx_FUNCTION_SPIF, | BGPI0_PuPd_NOPULL, GPIO_PuPd_UP, [JPAD_DRV_STRENGTH_OD, //SPIC_DATA3
i pa_s, pinmux_runcTIion_pwi,j Berio_pupd_ur, GPIO_PuPd_UP, JPAD_DRV_STRENGTH_0}, //PWME
i pa 18, FinmUx_FunCTION_sDIORpMGPI0_PuPd_NOPULL, GPIO_PuPd_UP, QPAD_DRV_STRENGTH O, //SD Dz
I PA_19, Finmux_FunCTION_sSDIORMGPIO_PuPd_NOPULL, GPIO_Pupd_UP, JPAD_DRV_STRENGTH_OY, //SD D3
i PA_20, FinmUx_FUNCTION_SDIORMGPIO_PuPd_NOPULL, GPIO_PuPd_UP, NPAD_DRV_STRENGTH_DY, //S0_CMD
i Pa_21, FINMUX_FUNCTION_SDIORMGPIO_PuPd_NOPULL, GPIO_PuPd_UP, QPAD_DRV_STRENGTH_O}, //SD_CLK
i Pa_22, FINMUX_FUNCTION_SDIORMSPIO_PuPd_NOPULL, GPIO_PuPd_uP, WPAD_DRV_STRENGTH_ 0%, /S0 Do
{_PA_23, FINMUX_FUNCTION_SDIOR AGPIO_PuPd_NOPULL, GPIO_PuPd_UP, PAD_DRW_STRENGTH_0}, //s50 D1
{_PB_0O, FINMUX_FUNCTION_SPIM GPIO_PuPd_NOPULL, GPIO_PuPd_UP, PAD_DRW_STRENGTH_O}, //sPI1_cs
1 PB_1, pInMUx_FUNCTION_sPIM BGPIC_PuPd_NOPULL, GPIO_PuPd_UP, [JPAD_DRV_STRENGTH_ 03, //SPI1 CLK
1 PB 2, pinmux_FuncTION_sPIMf BGPI0_PuPd_NOPULL, GPIO_PuPd_UP, [PAD_DRV_STRENGTH_OT, //SPIi_MISO
1 PB_3, pinmux_FuncTION_sPIMf BGPIo_PuPd_NOPULL, GPIO_PuPd_UP, [NPAD_DRV_STRENGTH_O}, //SPIi_MOST
i PB4, FINMUX_FUNCTION_125, N fGPI0_PuPd_NOPULL, GPIO_PuPd_UP, WPAD_DRV_STRENGTH_ O, //I25 MCK
i PB_S, FInmMUX_FUNCTION_125, | fGPI0_PuPd_NOPULL, GPIO_PuPd_UP, WPAD_DRV_STRENGTH_OF, //I25 SD TX
I PA_24, FinmMUx_FUNCTION_125, N fGPI0_PuPd_NOPULL, GPIO_Pupd_UP, W PAD_DRV_STRENGTH_O}, //125 S0 RX
i PA_31, FINMUX_FUNCTION_125, | fGPIO_PuPd_NOPULL, GPIO_PuPd_UP, WNPAD_DRV_STRENGTH_0Y, //I125 CLK
i PB_S, FINMUX_FUNCTION_125, | fGPI0_PuPd_NOPULL, GPIO_PuPd_UP, W PAD_DRV_STRENGTH_OY, //I25 WS
{Pa_30, FInNMUX_FUNCTION_UARTN §SPI0_PuPd_UF, GPIO_PuPd_UP, JPAD_DRV_STRENGTH_0Y}, // UARTZ leg_TXD
{_PA_29, FINMUX_FUNCTION_UART §GPIO_PuPd_UFR, GPIO_PuPd_UP, PAD_DRV_STRENGTH_O0D}, //UARTZ leg_RXD
i

_PNC, INMUX_FUNCTION_GPIC) §GPIO_PuPd_NOPULL, _ GPIO_PuPd_NOPUJL, "PAD_DRV_STRENGTH_0}, //table end
i
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