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CPU / BUS / ADC / CMP / CRC / CTC / DAC / DMA / 12C0 / 12C1 /
SLCD / TRNG / SPI0 / SPI1 / TIMER1 / TIMER2 / TIMERS5 / TIMER6
/ TIMER8 / TIMER11 / USARTO / USART1 / UART3 / UART4 / USBD.
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3. RIEEE

3.1. FEERER 2 i B

RAG Al IE s X% CPU_REGISTER_LOSE Z:7F 8 sk iR FEMEAR A 2 N CPU %7 4%
fREThEE, @it E % SRAM1_POWER_OFF #7183 5l oe A B MEIR A 20 2 N SRAM1 i
.

RGN R PEREIRAR X 2 B G B A T

void system_enter_deepsleep2(void)

{

rcu_periph_clock_enable(RCU_PMU);

#if defined CPU_REGISTER_LOSE
/* no retention cpu register in Deep-sleep 2 */
pmu_deepsleep2_retention_disable();

#else
/* retention cpu register in Deep-sleep 2 */
pmu_deepsleep2_retention_enable();

#endif

#if defined SRAM1_POWER_OFF
/* SRAML1 power-off */
pmu_deepsleep2_sram_power_config(PMU_SRAM1_POWER_OFF);

#else
/* SRAM1 power same as Run/Runl/Run2 mode */
pmu_deepsleep2_sram_power_config(PMU_SRAM1_POWER_REMAIN);

#endif
/* PMU work in Deep-sleep2 mode */
pmu_to_deepsleepmode(PMU_LDNPDSP_LOWDRIVE, WFI_CMD, PMU_DEEPSLEEP?2);

3.2. SEIOAH ARG EC B

3.2.1. FEERERK 1 B8

Al L% ENTER_DEEPSLEEP_MODE1 & #fE4% & Tamper {245, RE2HE N IREHEAR
1 IR AR AR S 2,

RGN R BRI 2 1 AAH R C EACRD

‘ void system_enter_deepsleepl(void)
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{
rcu_periph_clock_enable(RCU_PMU);
/* PMU work in Deep-sleepl mode */
pmu_to_deepsleepmode(PMU_LDNPDSP_LOWDRIVE, WFI_CMD, PMU_DEEPSLEEP1);
}
3.2.2. R R E

ff P, Hop— AN TR R NI REIRAE S, B — ME8H 7K 28 MNIERE
MEARAR AR, R4 LS, LEDL NHk. 241% K Tamper #8)5, REHENE IR,
LED1 {Z1E N % T Wakeup #4885, REMIREHEIRE X EE, LEDL 448 N4k, LED2 &
B,

EXTI e Ao & W F -
1. EnE

static void wakeup_key _init(void)

{

rcu_periph_clock_enable(RCU_GPIOA);

rcu_periph_clock_enable(RCU_SYSCFG);

/* wakeup key init */

gpio_mode_set(GPIOA, GPIO_MODE_INPUT, GPIO_PUPD_NONE, GPIO_PIN_0);

I* EXTI line O configuration */

nvic_irg_enable(EXTIO_IRQn, 2);
syscfg_exti_line_config(EXTI_SOURCE_GPIOA, EXTI_SOURCE_PINO);
exti_init(EXTI_0, EXTI_INTERRUPT, EXTI_TRIG_FALLING);
exti_interrupt_flag_clear(EXTI_0);

static void tamper_key_init(void)
{
rcu_periph_clock_enable(RCU_GPIOC);
rcu_periph_clock_enable(RCU_SYSCFG);
[* tamper key init */
gpio_mode_set(GPIOC, GPIO_MODE_INPUT, GPIO_PUPD_NONE, GPIO_PIN_13);

[* EXTI line 13 configuration */

nvic_irq_enable(EXTI10_15_IRQn, 2);
syscfg_exti_line_config(EXTI_SOURCE_GPIOC, EXTI_SOURCE_PIN13);
exti_init(EXTI_13, EXTI_INTERRUPT, EXTI_TRIG_FALLING);
exti_interrupt_flag_clear(EXTI_13);

2. g b e
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void EXTIO_IRQHandler(void)
{
if(SET == exti_interrupt_flag_get(EXTI_0)) {
/* clear EXTI line 0 pending flag */
exti_interrupt_flag_clear(EXTI_0);
}
}
void EXTI10_15_IRQHandler(void)
{
if(SET == exti_interrupt_flag_get(EXTI_13)) {
[* clear EXTI line 13 pending flag */
exti_interrupt_flag_clear(EXTI_13);
enter_deepsleep_flag = 1;
}
}
3.2.3. SRAM X #4573 BUIn#EE B

NEGAE SRAMO / SRAM [X VR BEHEAR AR =0 T EUHE (R EThaEE, o Bl NS i 3 SRAMO

X f1 SRAM1 [X .
SRAM [X 43 #Um#k i & F -
1. BEEY

uint8_t array_in_sramOQ[] __attribute__((section("SRAMO0")))="GD32L233RC";
uint8_t array_in_sram1[] __attribute__ ((section("SRAM1")))= "GIGADEVICE";

2.  KEIL 355943 8om & e

LR_IROM1 0x08000000 0x00040000 { ; load region size_region
ER_IROM1 0x08000000 0x00040000 { ;load address = execution address
*.0 (RESET, +First)
*(InRoot$$Sections)
ANY (+RO)
ANY (+XO)
}
RW_IRAM1 0x20000000 0x00004000 { ;RW data
ANY (+RW +Z1)
* 0(SRAMO)
}
RW_IRAM2 0x20004000 0x00008000 { ;RW data
* 0(SRAML1)
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SCEGAE FH 1 AR AR R, FH P AT DU 48 5 1R 25 oK e s A8 FH OB Ao 7 vk ik N U FEE M RRABE X
int main(void)

{

systick_config();
/* init LED1 and LED2*/
gd_eval_led_init(LED1);
gd_eval_led_init(LED2);
/* configure wakeup key */
wakeup_key_init();
[* configure tamper key */
tamper_key_init();
[* init usartl */
usartl_init();
printf("MCU reset!\r\n");
while(1) {
if(LU == enter_deepsleep_flag) {
enter_deepsleep_flag = 0;
system_staus = RUN_DEEPSLEEP1,
I* enter deep-sleep mode */
#if defined ENTER_DEEPSLEEP_MODE1
printf("enter deepsleep mode 1\r\n");
* wait untill the data transmit finished */
delay_1ms(10);
system_enter_deepsleepl();
#else
#if defined CPU_REGISTER_LOSE
printf("enter deepsleep mode 2:cpu register lose\r\n");
#else
printf("enter deepsleep mode 2:cpu register retention\r\n");
#endif
printf("enter deepsleep mode 2\r\n");
* wait untill the data transmit finished */
delay_1ms(10);
system_enter_deepsleep2();
#endif
exti_interrupt_disable(EXTI_13);
/* toggle LED?2 status */
gd_eval_led_toggle(LED2);

if((OU == enter_deepsleep_flag) && (RUN_DEEPSLEEP1 == system_staus)) {

10



GigaDevice

AN167

GD32L233 4 & MR AR X 2 1945 FH i B

#if defined ENTER_DEEPSLEEP_MODEL1
printf("sram0:%s\r\n", array_in_sramo);
printf("sram1:%s\r\n", array_in_sraml);

#else
/* reconfig usart due to usartl peripheral power off in deepsleep2 */
usartl_init();

#if defined SRAM1_POWER_OFF
printf("sram1 power off in deepsleepmode 2:\r\n");
printf("sram0:%s\r\n", array_in_sramo);

printf("sram1:%s\r\n", array_in_sram1);

#else
printf("sram1 power on in deepsleepmode 2:\r\n");
printf("sram0:%s\r\n", array_in_sramO);
printf("sram1:%s\r\n", array_in_sram1);

#endif
system_staus = RUN_NORMAL,;
exti_interrupt_enable(EXTI_13);

}
}
}

HR: USART1 J& T COREOFFO MK, 7Edk NiREIEIRMA S 2 G, FIL7ERHIRE

MEIRI . 2 [ FEH B USART1.
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4. Sk

S A X EAE PP AR A0, P AT LA P 418 5 (10 225 DR 1R g A P BB o A5 3 25 o N R P2 B A
Ko FWIMG AT .

MCERAGWT:

1. ARG HEN)G, LEDT SRENKR, LED2 XK. 24 Tamper $#4# 1% N, RE0EN IR T MR A
31, LED1 {51k NKR. 4% N Wakeup &5 )5, REGMNRERTIE 1 e, LED1 8%
INKE, LED2 f5%%. SRAMO 5 SRAM1 HH¥EAEL. ZEHECEWR:

#define ENTER_DEEPSLEEP_MODE1
#ifndef ENTER_DEEPSLEEP_MODEL1
#define ENTER_DEEPSLEEP_MODE?2
1l #define CPU_REGISTER_LOSE
1l #define SRAM1_POWER_OFF
#endif

2. R EANIE, LEDT PL# AR, LED2 #8 K. 24 Tamper %8 % NI, RE0EN R HEIRAE
X 2, LED1 fF 1L AHR. 4% T Wakeup %485, REMNIREERTIEA 2 wafig, LED1 12H
N4k, LED2 fizt. SRAMO 5 SRAM1 i ¥iili A E%k., EREWMT:

/l#define ENTER_DEEPSLEEP_MODEL1
#ifndef ENTER_DEEPSLEEP_MODE1
#define ENTER_DEEPSLEEP_MODE2
1l #define CPU_REGISTER_LOSE
1l #define SRAM1_POWER_OFF
#endif

3. RYiEANI)G, LED1 PuikiNkg, LED2 M K. 24 Tamper 1%84% NI, ZR G0 HE N IR B IEHR AR
3 2, LED1 5 1EINKR. 244% T Wakeup %8 5, RGMNIRERIA 2 Mefig, LED1 18i%
INKE, LED2 sist. SRAMO ¥ ALk, SRAMA ¥ Lk, REEMW .

/l#define ENTER_DEEPSLEEP_MODEL1

#ifndef ENTER_DEEPSLEEP_MODE1

#define ENTER_DEEPSLEEP_MODE2

Il #define CPU_REGISTER_LOSE

#define SRAM1_POWER_OFF

#endif

4. G801, LED1 PLigNkR, LED2 f8K. 4 Tamper &8 4% NIy, REGuHE N IR B REARAR 2
2, LED1 {Z1EN%R. 24% T Wakeup %85, RGMNFREHREBN 2 MBI~ 4B AL,
LED1 $if A4k, LED2 K. FEEEIT:

/l#define ENTER_DEEPSLEEP_MODE1

#ifndef ENTER_DEEPSLEEP_MODEL1

#define ENTER_DEEPSLEEP_MODE?2

#define CPU_REGISTER_LOSE

/I #define SRAM1_POWER_OFF

12
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| #endif \

LAl 4 FHRCE, s & 0 EH SRAM B (R1FIRE & CPU IB1TIRE, 2% & 4-1.4 17
TSR IR C T 79 2 50 1 185 o

RGN IR BRI, 1 el S5, SRAMO / SRAMA Rl BRI AE . 1E18 S CPU 2 /2 fefi
Frohe H SRAMT IRFEEIRBL 2 FAT EHURESEI T, URGMNIREZHEIRE K 2 Ml )5,
SRAMO / SRAM1 H#E¥ R 47 . {EffE CPU FA7 88 (R EF 66 H SRAMT PR REARB 2 N4k
T RHEIREEN T, MARGMNRFHEIRE N 2 25, SRAMO %4 f£77, SRAM1 F¥iEE
K CROfFHELRD) o 7E25RE CPU ZFfE A IRIFINRERT, 1 R G0 IR BE BB 20 2 ne i 4 7=
ERGEN

& 4-1. 4 B ERE EREIR AL R R A0 &8 O3 BB o

MCU reset!

enter deepsleep mode 1
sraml GIEEL2S3ERC

sraml | GIGADEVICE

MCU reset!

enter deepsleep mode 2:cpu register retention

sraml power om in deepsleep mode 2:

sraml GIEEL2S3ERC

sraml | GIGADEVICE

MCU reset!

enter deepsleep mode 2:cpu register retention
sraml power off in deepsleep mode Z:

sraml GIEEL2S3ERC

sraml JERER HEAT

MCU reset!

enter deepsleep mode 2:cpu register lose

MCU reset!
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any
product of the Company described in this document (the “Product”), is owned by the Company under the intellectual property laws and
treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and
treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. The names and

brands of third party referred thereto (if any) are the property of their respective owner and referred to for identification purposes only.

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product, including, but not
limited to, the implied warranties of merchantability and fitness for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document is provided
only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. Except for customized products which has been
expressly identified in the applicable agreement, the Products are designed, developed, and/or manufactured for ordinary business,
industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized for use as components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, atomic energy control
instruments, combustion control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution
control or hazardous substances management, or other uses where the failure of the device or Product could cause personal injury,
death, property or environmental damage ("Unintended Uses"). Customers shall take any and all actions to ensure using and selling
the Products in accordance with the applicable laws and regulations. The Company is not liable, in whole or in part, and customers
shall and hereby do release the Company as well as it's suppliers and/or distributors from any claim, damage, or other liability arising
from or related to all Unintended Uses of the Products. Customers shall indemnify and hold the Company as well as it's suppliers
and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or

death, arising from or related to any Unintended Uses of the Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes,

corrections, modifications or improvements to this document and Products and services described herein at any time, without notice.

© 2023 GigaDevice — All rights reserved
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