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1. General description

The GD32W515xx is a highly integrated 2.4GHz Wi-Fi System-on-Chip (SoC) that
includes an ARM Cortex®-M33 processor with Trustzone, a single stream IEEE
802.11b/g/n MAC/baseband/radio, a power amplifier (PA), and a receive low-noise
amplifier (LNA). It is an optimized SoC designed for a broad array of smart devices for
Internet of Things (IoT) applications. The Cortex®-M33 processor is a 32-bit processor
that possesses low interrupt latency and low-cost debug. The Cortex®-M33 processor is
a 32-bit processor that possesses low interrupt latency and low-cost debug. The
characteristics of integrated and advanced make the Cortex®-M33 processor suitable for
market products that require microcontrollers with high performance and low power
consumption. The Cortex®-M33 processor is based on the ARMv8 architecture and
supports a powerful and scalable instruction set including general data processing I/O
control tasks, advanced data processing bit field manipulations and DSP.

The GD32W515xx device incorporates the Arm® Cortex®-M33 32-bit processor core
operating at up to 180 MHz frequency to obtain maximum efficiency. It provides up to
2048 KB on-chip Flash memory or support up to 32MB of EXT Flash memory and up to
448 KB SRAM memory. An extensive range of enhanced 1/0Os and peripherals connected
to two APB buses. The devices offer a 12-bit ADC, up to four general 16-bit timers, two
general 32-bit timers, one basic timer, one PWM advanced timer, as well as standard
and advanced communication interfaces: up to two SPIs, a SQPI, a SDIO, two I12Cs,
three USARTSs, one 12S, an USBFS and a Wi-Fi. Additional peripherals as TrustZone
protection controller union (TZPCU), digital camera interface (DCI), touch sensing
interface (TSI), high-performance digital filter (HPDF), quad-SPI interface (QSPI) are
included.

The device operates from a 1.62 to 3.63 V power supply and available in 1 40 to +85 T
temperature range. Several power saving modes provide the flexibility for maximum
optimization between wakeup latency and power consumption, an especially important
consideration in low power applications.

The above features make the GD32W515xx devices suitable for a wide range of
applications, especially in areas such as industrial control, motor drives, user interface,
power monitor and alarm systems, consumer and handheld equipment, gaming and GPS,
E-bike, optical module and so on.

"ARMCORTEX

Processor Technology

o
L
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2. Device overview
2.1. Device i nformati on

Table 2-1. GD32W515xx devices features and peripheral list

GD32W515xx
Part Number
Pl TI TG

FLASH (KB) 2048 2048 1024
SRAM (KB) 448 448 384

General 4 3 3

timer (16'b i t) (3-4,15-16) (4,15-16) (4,15-16)

General 2 2 2

timer(32-bit) a2 ) a2
» | Advanced 1 1 1
£ | timer(16-bit) o o o
F1  SsysTick 1 1 1

Basic 1 1 1
timer(16-bit) ®) ®) ®)

Watchdog 2 2 2

RTC 1 1 1
3 3 3
USART
©2) ©2 02
2 2 2
12C
©1) © ©1)
2
S 2/1 2/1 2/1
Z| SPu2s
[} (0-)/(1) 0-1)/(1) (0-1)/(1)
c
S SDIO 1 1 1
O
QSPI 1 1 1
SQPI 1 1 1
USBFS 1 1 1
Wi-Fi 1 1 1

GPIO 43 25 25

HPDF 1 0 0

DCI 1

TSI

12 7 7

(Channels)

TZPCU 1 1 1
O Units 1 1 1
a
<| Channels 9 5 5

Package QFN56 QFN36
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2.2. Block diagram

Figure 2-1. GD32W515xx block diagram
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2.3. Pinouts and pin assignment

Figure 2-2. GD32W515Px QFN56 pinouts
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Figure 2-3. GD32W515Tx QFN36 pinouts
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2.4.

Memory map

Table 2-2. GD32W515xx memory map

Pre-defined Secure Non-Secure
Bus Peripherals
Regions boundary address | boundary address
- - 0XE000 1000 - OXEOOF FFFF | Cortex M33 internal peripherals
- 0x9800 0000 - OXDFFF FFFF Reserved
External N 0x9000 0000 - 0x97FF FFFF QSPI_FLASH(MEM)
AHB3
device - 0x7000 0000 - Ox8FFF FFFF Reserved
- 0x6000 0000 - 0X6FFF FFFF SQPI_PSRAM(MEM)
0x5C06 3000 - OX5FFF FFFF | 0x4C06 3000 - OX4FFF FFFF Reserved
0x5C06 1000 - 0x5C06 2FFF | 0x4C06 1000 - 0x4C06 2FFF PKCAU
0x5C06 0C00 - 0X5C06 OFFF | 0x4C06 0COO - 0x4C06 OFFF Reserved
0x5C06 0800 - 0X5C06 OBFF | 0x4C06 0800 - 0x4C06 OBFF TRNG
0x5C06 0400 - 0X5C06 07FF | 0x4C06 0400 - 0x4C06 07FF HAU
AHB2
0x5C06 0000 - 0X5C06 03FF | 0x4C06 0000 - 0x4C06 03FF CAU
0x5C05 0400 - 0X5C05 FFFF | 0x4C05 0400 - 0x4C05 FFFF Reserved
0x5C05 0000 - 0X5C05 03FF | 0x4C05 0000 - 0x4C05 03FF DCI
0x5C04 0000 - 0x5C04 FFFF | 0x4C04 0000 - 0x4C04 FFFF Reserved
0x5C00 0000 - 0x5C03 FFFF | 0x4C00 0000 - 0x4C03 FFFF Reserved
0x5904 0000 - 0X5BFF FFFF | 0 x 4 9 0 4 - X0 DBF F Reserved
0x5900 0000 - 0x5903 FFFF | 0x 4 9 0 0 - M04H D0 3 USBFS
Ox500B 1000 - 0x58FF FFFF | 0x 400 B -A 0O ®F F Reserved
0x500B 0800 - 0X500B OFFF | 0x 4 00 B -®840®O0 B Reserved
0x500B 0400 - 0X500B07FF | 0x 400 B -©@% 9 ®0 B TZBMPC3
0x500B 0000 - 0X500B03FF | 0x 400 B -©@049®0 B TZBMPC2
Peripheral 0x500A 1000 - OX500AFFFF | 0x 4 00 A -0 X4 @0 A Reserved
0x500A 0CO0 - 0X500A0FFF | 0 x 40 0 A -0 £ 8 O0FAF TZBMPC1
0X500A 0800 - 0X500A0BFF | 0 X 400 A -@84O @0 A TZBMPCO
Ox500A 0400 - 0X500A07FF | 0x 400 A -©@X¥H®O0 A TZIAC
Ox500A 0000 - 0X500A03FF | 0x 400 A -©@00M0 A TZSPC
AHBZ1| 0x5008 0400 - 0x5009 FFFF | 0 x 400 8 - @44 ®0 9 Reserved
0x5008 0000 - 05008 03FF | 0 x 4 0 0 8 - MO D®O 8 ICACHE
0x5003 3000 - 0x5007 FFFF | 0x 4 0 0 3 - BX0H®0 7 Reserved
0x5003 0000 - 0x5003 2FFF | 0 x 4 0 0 3 - M0H®O 3 Wi-Fi
0x5002 BCOO - 0x5002 FFFF [ 0x 4002 -B£800 2 Reserved
0x5002 BOOO - 0x5002 BBFF [ 0x 4002 -B049®O0 2 Reserved
0x5002 A00O - 0X5002 AFFF | 0x 4002 -0 40 @O0 2 Reserved
0x5002 8000 - 0x5002 9FFF | 0 x 4 0 0 2 - BX0D®O 2 Reserved
0x5002 6800 - 0x5002 7FFF | 0 x 4 0 0 2 - (584 QYOR2F Reserved
0x5002 6400 - 0x5002 67FF | 0x 4 0 0 2 - B4 D®O 2 DMA1
0x5002 6000 - 0x5002 63FF | 0 x 4 0 0 2 - BX0D®O 2 DMAO
0x5002 5C00 - 0x50025FFF | 0x 4002 -BX900 2 Reserved

12
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Pre-defined Secure Non-Secure
Bus Peripherals
Regions boundary address | boundary address

0x5002 5800 - 0x5002 5BFF 0x4002-GX8HDMO 2 QSPI_FLASH(REG)
0x5002 5400 - 0x5002 57FF 0x4002-6¥44H®O 2 SQPI_PSRAM(REG)
0x5002 5000 - 0x5002 53FF 0x4002-GX4H®O 2 Reserved
0x5002 4000 - 0x5002 4FFF 0x4002-00HD®MO 2 TSI
0x5002 3C00 - 0x5002 3FFF 0x4002 -BC9002 Reserved
0x5002 3800 - 0x5002 3BFF 0x4002-B8HMO 2 RCU
0x5002 3400 - 0x5002 37FF 0x4002-B4H®O 2 Reserved
0x5002 3000 - 0x5002 33FF 0x4002-BX0H®O 2 CRC
0x5002 2C00 - 0x5002 2FFF 0x4002 -@QCH0O0 2 Reserved
0x5002 2800 - 0x5002 2BFF 0x4002-@84HMO 2 EFUSE
0x5002 2400 - 0x5002 27FF 0x4002-@44H®O 2 Reserved
0x5002 2000 - 0x5002 23FF 0x4002-@X04H®O 2 FMC
0x5002 1C00 - 0x5002 1FFF 0x4002 -aC9002 Reserved
0x5002 1800 - 0x5002 1BFF 0x4002-Aa8H®O 2 Reserved
0x5002 1400 - 0x5002 17FF 0x4002-44H®O 2 Reserved
0x5002 1000 - 05002 13FF | 0 x 4 0 0 2 - AX0D®O 2 Reserved
0x5002 0CO0 - 0x5002 OFFF | 0 x 4 000C20-® x 4 0 0 2 Reserved
0x5002 0800 - 0x5002 0BFF | 0x 4 0 0 2 - ®BH®O 2 GPIOC
0x5002 0400 - 0x5002 07FF | 0 x 4 0 0 2 - @¥4DH®O 2 GPIOB
0x5002 0000 - 0x5002 03FF | 0 x 4 0 0 2 - MODHMO 2 GPIOA
0x5001 8800 - 0x5001 FFFF | 0 x 4 080810-0 x 4 0 0 1 Reserved
0x5001 8400 - 0x5001 87FF 0x4001-B449®M0 1 TIMER16
0x5001 8000 - 0x5001 83FF 0x4001-BX4H®O 1 TIMER15
0x5001 7C00 - 0x5001 7FFF 0x4001 -0X9001 Reserved
0x5001 7800 - 0x5001 7BFF 0x4001-04840mM01 Wi—Fi_RF
0x5001 6800 - 0x5001 77FF 0x4001-6B84H®O 1 Reserved
0x5001 6000 - 0x5001 67FF 0x4001-06xX049®m01 HPDF
0x5001 5800 - 0x50015FFF | 0x 40 0 1 - Gx8H®O 1 Reserved
0x5001 5400 - 0X5001 57FF | 0 x 40 0 1 - G¥H®O 1 Reserved
0x5001 4C00 - OX500153FF | 0x 4001 -@C4900 1 Reserved

APB2 0x5001 4800 - 0x5001 4BFF 0x4001-0849mMO0 1 Reserved
0x5001 4400 - 0x5001 47FF 0x4001-0449®0 1 Reserved
0x5001 4000 - 0x5001 43FF 0x4001-04049®0 1 Reserved
0x5001 3C00 - 0x5001 3FFF 0x4001 -BC9001 EXTI
0x5001 3800 - 0x5001 3BFF 0x4001-B8HM0 1 SYSCFG
0x5001 3400 - 0x5001 37FF 0x4001-B449®M0 1 Reserved
0x5001 3000 - 0x5001 33FF 0x4001-BX0H®MO 1 SPIO
0x5001 2C00 - 0x5001 2FFF 0x4001 -2X9001 SDIO
0x5001 2400 - 0x5001 2BFF 0x4001-@4H®MO 1 Reserved
0x5001 2000 - 0x5001 23FF 0x4001-@X4H®O 1 ADC
0x5001 1400 - 0x5001 1FFF 0x4001-A¥4H®O 1 Reserved
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Pre-defined Secure Non-Secure
Bus Peripherals
Regions boundary address | boundary address
0x5001 1000 - 0X5001 13FF | 0 x 4 0 0 1 - AX0H®O 1 USART2
0x5001 0800 - 0x5001 OFFF | 0 x 40 0 1 - ®8H®O 1 Reserved
0x5001 0400 - 0X5001 07FF | 0 x 40 0 1 - @¥4AH®O 1 Reserved
0x5001 0000 - 0x5001 03FF | 0 x 4 0 0 1 - ®X0DH®O 1 TIMERO
0x5000 7400 - 0X5000 FFFF [ 0x 4000 -0 900 0 Reserved
0x5000 CCO00 - 0x5000 CFFF [0 x 4000 -C£@8000 Reserved
0x5000 7400 - 0x5000 CBFF | 0 x 40 0 0 - XD ®O 0 Reserved
0x5000 7000 - 0X5000 73FF | 0 x 4 0 0 0 - X0D®O 0 PMU
0x5000 6C00 - 0X5000 6FFF | 0 x 4000 -G Q0 0 Reserved
0x5000 5C00 - 0X5000 6BFF | 0 x 4000 -G X400 0 Reserved
0x5000 5800 - 0X5000 5BFF | 0 x 40 0 0 - GX8H®O 0 12C1
0x5000 5400 - 0X5000 57FF | 0 x 4 0 0 0 - GX¥4H®O 0 12C0
0x5000 4C00 - 0X5000 53FF | 0x 4000 -@X9 00 0 Reserved
0x5000 4800 - 05000 4BFF | 0 x 40 0 0 - GH8H®O 0 USARTO
0x5000 4400 - 0X5000 47FF | 0 x 4 0 0 0 - GH4DH®O 0 USART1
0x5000 4000 - 0x5000 43FF | 0 x 4 0 0 0 - GhHOD®O 0 Reserved
0x5000 3C00 - 0X5000 3FFF | 0x 4000 -BXCO 00 0 Reserved
0x5000 3800 - 05000 3BFF | 0 x 40 0 0 - B8O ®O 0 SPI1/12S1
APB1
0x5000 3400 - 0x5000 37FF | 0 x 4 0 0 0 - B¥AH®O 0 12S1_add
0x5000 3000 - 0X5000 33FF | 0 x 4 0 0 0 - BX0H®O 0 FWDGT
0x5000 2C00 - 0X5000 2FFF [ 0x 4000 -@ 00 0 WWDGT
0x5000 2800 - 0x5000 2BFF | 0 x 40 0 0 - @8O ®O 0 RTC
0x5000 2400 - 0X5000 27FF | 0 x 4 0 0 0 - @4 H®O 0 Reserved
0x5000 2000 - 0X5000 23FF | 0 x 4 0 0 0 - @X0DH®O 0 Reserved
0x5000 1C00 - 0X5000 IFFF [ 0x 4000 -A X400 0 Reserved
0x5000 1800 - 05000 1BFF | 0 x 40 0 0 - AW8H®O 0 Reserved
0x5000 1400 - 0X5000 17FF | 0 x 4 0 0 0 - AW H®O 0 Reserved
0x5000 1000 - 0x5000 13FF | 0 x 4 0 0 0 - @X0H®O 0 TIMER5
0x5000 0CO0 - 0X5000 OFFF | 0x 4000 -0 00 0 TIMER4
0x5000 0800 - 05000 0BFF | 0 x 4 0 0 0 - ®@4H®O 0 TIMER3
0x5000 0400 - 0X5000 07FF | 0 x 4 0 0 0 - @¥4AH®O 0 TIMER2
0x5000 0000 - 0X5000 03FF | 0 x 4 0 0 0 - ®X0D®O 0 TIMER1
0x3007 0000 - OX3FFF FFFF | 0x2007 0000 - Ox2FFF FFFF Reserved
0x3004 0000 - 0x3006 FFFF | 0x2004 0000 - 0x2006 FFFF SRAM3 (192KB)
SRAM AHB | 0x3002 0000 - 0x3003 FFFF | 0x2002 0000 - 0x2003 FFFF SRAM2 (128KB)
0x3001 0000 - 0x3001 FFFF | 0x2001 0000 - 0x2001 FFFF SRAM1 (64KB)
0x3000 0000 - 0x3000 FFFF | 0x2000 0000 - 0x2000 FFFF SRAMO (64KB)
- 0x1000 0000 - OX1FFF FFFF External memories remap
- OXOBFF 8000 - 0XOBFF FFFF Reserved
Code AHB
OxOFF8 8000 - OXOFFF FFFF OxOBF8 0000 i OxOBFF 7FFF Reserved
OXOFF8 4000 i OXOFF8 7FFF - ROM(16KB)
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Pre-defined Secure Non-Secure .
. Bus Peripherals
Regions boundary address | boundary address
O0xOFF8 0000 i OxOFF8 3FFF - GSSA(16KB)
O0xOFF4 E000 i OXOFF7 FFFF | OXOBF4 E000 i OXOBF7 FFFF ROM(200KB)
- 0x0BF4 6000 i OxOBF4 CFFF Reserved
- 0xOBF4 0000 - 0xOBF4 5FFF ROM(24KB)
0x0EQ7 0000 - 0XOFF4 DFFF 0x0AO07 0000 - OxOBF3 FFFF Reserved

0x0E04 0000 - 0xOE06 FFFF

0x0A04 0000 - 0x0A06 FFFF

SRAMS3 (192KB)

0x0E02 0000 - 0XxOEO3 FFFF

0x0A02 0000 - 0X0A03 FFFF

SRAM2 (128KB)

0x0E01 0000 - OxOEQ1 FFFF

0x0A01 0000 - 0X0A01 FFFF

SRAM1 (64KB)

0x0E00 0000 - 0xOEQO0 FFFF

0x0A00 0000 - 0X0A00 FFFF

SRAMO (64KB)

0x0C20 0000 - OxODFF FFFF

0x0820 0000 - 0X09FF FFFF

Reserved

0x0C00 0000 - 0OXOC1F FFFF

0x0800 0000 - 0x081F FFFF

Flash memory

0x0000 0000 - 0x07FF FFFF

External memories remap

15
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2.5. Clock tree

Figure 2-4. GD32W515xx clock tree

CK_HXTAL—{ 7210 /32 he
32.768 KHz CK_RTC o
LXTAL OSC ©RTO
RTCSRCIL:0]
2 KHz CK_FWDGT
IRC32K (to FWDGT)
00 ————ck_svs
CK_ouT1 CKOUT1DIV 01 f—————CK_PLLI2S
Xl‘_ 12345 10 f—————CK_HXTAL
1 K_PLLDIG

CKOUTISEL[1:0]

HCLK o
AHB enable (to AHB bus, Cortex-

M33,SRAM,DMA, peripherals)

00— CK_IRC16M

M CKOUTODIV 01 ————— CK_LXTAL . cK_csT

12345 10 ————— CK_HXTAL (to Cortex-M33 SysTick)
11 [————CK_PLLP FCLK
(free running clock)
p FMC APBL CK_APBL
CKOUTOSELILO) > $——  Prescaler — PCLK1
+4,8,16 45 MHz max o APBL perphefals
SCS[L:0]

Peripheral enable

16 MHz IRC16 | CK_IRC16M
MDIV TIMER1,2,3,4,5

IRC16M 00
I_, CK_HXTAL —1 CK_APB1 x1 180 MHz max CK_TIMERX
CK_SYS AHB CK_AHB x2 or x4 TIMERx enable to TIMER1,2,3.4,
10 5

CK PLLP Prescaler
180 MHz ma;
CK_PLLDIG X | s12.512 |180MHz ma:
11

APB2 CK_APB2
4 Prescaler
+2,4.8,16 s
2052 MHz Peripheral enable
HXTAL
PLLSEL TIMER0,15,16
CK_APB2 x1 180 MHz max CK_TIMERxX
X2 or x4
/Psc] TIMERX enable to TIMERO,15,16
ADCCK(2]
\vco L/PLLP | 0
CK_ADC to ADC
IDIGFS
YSDIV 35 MHz max
PLL USBESSEL
[ py——
I { IUSBFSDIV |
Peripheral enabl —i ) »
vco erpheral enabie 1o USBFS/TRNG

0

SDIOSEL
o
PLLIDIG g |
CK_SDIo
CK_IRCI6M 10 [" 1soiooiv g
s CK_HXTAL 5 Peripheral enable
25DV - to SDIO
[ rrov |
LRV ] CK160_WIFI
Peripheral enable
to WIFILIN
| /PLLI2 |
n 2 CK80_WIFI
.
Peripheral enable © WIFILLN
CK40_WIFI
Peripheral enable

to WIFILIN

<4
| S
+3.6 CK44DSM_WIFI
LT . =
Peripheral enable
to WIFILIN

HPDFAUDIOS
EL[\tO]
vCo IPLLI2SDIV 00
CK_HPDFAU
X 10 Peripheral enable
PLLI2S CKRC: 1 HPDFSEL to HPDFAUDIO
I}g CKAPB2 CK_HPDF
12SSEL{L:0] CK_SYS Peripheral enable
\L to HPDF
00
cK_I2s
o
Peripheral enable
10 o128
USARTOSEL[1:0] USART2SEL[1:0] 12COSEL[1:0]
CK_APBL o CK_APB2
- CK_USARTO = CK_USART2 CRAPBL o CK_I12C0
CK_SYS > CK_SYS 1 > oK svs o
CK_LXTAL————(10 10 USARTO CK_LXTAL: 10 {0 USART2 -
CK_IRC16M 1 CK_IRC16M 11 CK_IRC16M 14

Legend:

HXTAL: High speed crystal oscillator
LXTAL: Low speed crystal oscillator

IRC16M: Internal 16M RC oscillator
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IRC32K: Internal 32K RC oscillator
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2.6. Pin definitions
2.6.1. GD3WS5 1 5xXPMN5@in definitions

Table 2-3. GD32W515Px QFN56 pin definitions
GD32W515Px QFN56

. ; Pin 1/0 : o
Pin Name Pins Functions description
Type® | Level®

Default: PB7

PB7 1 I/0 5VT |Alternate: 12S1_WS, SPI1_NSS, EVENTOUT,
TIMER3_CH1, 12C0_SDA, USARTO_RX, DCI_VSYNC
Default: PB8

PB8 2 I/0 5VT |Alternate: SPI1_SCK, I12S1_CK, EVENTOUT,
TIMER3_CH2, SDIO_D4, DCI_D6

Default: PB9

PB9 3 I/0 5VT |Alternate: 12S1_SD, SPI1_MOSI, EVENTOUT,
TIMER1_CH1, TIMER3_CH3, SDIO_D5, DCI_D7
Default: BOOTO

Alternate: 12C0_SDA, USARTO_TX, 12C1_SDA,

PC8-BOOTO 4 /0 5VT
EVENTOUT, TIMER2_CH2, SDIO_DO0, DCI_D2
Additional: PC8
Default: JTDI, PA15
PA15- Alternate: 12C0_SCL, USART0O RX, I2C1_SCL,
5 /0 5VT - - -
WKUP1 EVENTOUT, SPIO_NSS

Additional: WKUP1

Default: JTMS, SWDIO, PA13

PA13 6 I/0 5VT |Alternate: USARTO_CTS, USART1_CTS,
12C0_SMBA, EVENTOUT, TSITG

Default: JTCK, SWCLK, PA14

Alternate: USARTO_RTS / USARTO_DE,
PA14-BOOT1 7 I/0 5VT |USART1_RTS/USART1_DE, I2C1_SMBA,
EVENTOUT

Additional: BOOT1

Default: PC14

PC14-
8 110 5VT |Alternate: USARTO_CK, USART1_CK, EVENTOUT
OSC32IN .
Additional: OSC32IN
Default: PC15
PC15- g o 5T Alternate: IFRP_OUT, EVENTOUT
OSC320UT Additional: RTC_TAMPO, RTC_OUT, RTC_TS,
OSC320UT
VBAT 10 P Default: VBAT
AVDD33 AN
A - 11 P Default: AVDD33_ANA
RF 12 Al/AO Default: RF
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GD32W515Px QFN56
Pin I/O
Pin Name Pins Functions description
Type® | Level®
NC 13 -
NC 14 -
PU 15 I Default: PU
NRST 16 I/0 Default: NRST
AVDD33_PA 17 P Default: AVYDD33_PA
AVDD33_CL
K - 18 P Default: AVDD33_CLK
XTAL1 19 Al Default: XTAL1
XTAL2 20 AO Default: XTAL2
VDDA 21 P Default: VDDA
Default: PAO
Alternate: USARTO_TX, TSI_GO0_lO0, USART1_CTS,
PAO 22 I/0 5VT |EVENTOUT, TIMER1_CHO, TIMER1_ETI,
TIMER4_CHO
Additional: ADC_INO
Default: PA1
Alternate: USARTO_RX, TSI_GO0_IO1, USART1_RTS/
PAl 23 I/0 5VT |USART1_DE, EVENTOUT, TIMER1_CHZ1,
TIMER4_CH1
Additional: ADC_IN1
Default: PA2
Alternate: USARTO_CK, TSI_GO0_l102, TIMERO_CHO,
PA2-WKUPO 24 I/0 5VT |EVENTOUT, TIMER1_CH2, TIMER4_CH2,
12S1_CKIN, USART1_TX, HPDF_AUDIO
Additional: ADC_IN2, WKUPO, RTC_TAMP1
Default: PA3
Alternate: USART1_CK, TSI_GO_IO3,
PA3 25 110 5VT TIMERO_CHO_ON,
HPDF_DATAIN1, EVENTOUT, TIMER1_CH3,
TIMER4_CH3, 12S1_MCK, USART1_RX, RTC_OUT
Additional: ADC_IN3
Default: PCO
Alternate: USART1_TX, TIMERO_CHS3, I12C0_SMBA,
PCO 26 I/0 5VT i - -
HPDF_CKINO, EVENTOUT, DCI_D4
Additional: ADC_IN4
Default: PC1
Alternate: 12S1_SD, USART1_RX, DCI_HSYNC,
PC1 27 /0 5VT |TIMERO_BRKIN, 12C1_SMBA, HPDF_CKIN1,
EVENTOUT, SPI1_MOSI, DCI_D8
Additional: ADC_IN5
Default: PC2
PC2 28 I/0 5VT
Alternate: HPDF_CKOUT, 12C1_SDA, 12C0_SCL,
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GD32W515Px QFN56
. ; Pin 1/0 : _
Pin Name Pins Functions description
Type® | Level®
TIMER4_CHO, TIMERO_CHO, DCI_VSYNC,
TIMERO_ETI, EVENTOUT, SPI1_MISO,
12S1_ADD_SD, DCI_D9
Additional: ADC_IN6
Default: PC3
Alternate: 12S1_SD, HPDF_DATAINO, I12C1_SCL,
12C0_SDA, TIMER4_CH1, TIMERO_CHO_ON,
PC3 29 I/O 5VT - N N -
DCI_PIXCLK, TIMER1_CHO, TIMER1_ETI,
EVENTOUT, SPI1_MOSI, DCI_D11
Additional: ADC_IN7
Default: PA4
Alternate: 12S1_ADD_SD, SPI1_MOSI, 12S1_SD,
SPI0_MOSI, QSPI_SCK, TIMER4_CH2, DCI_HSYNC,
PA4 30 I/O 5VT - - N -
USART1_TX, TIMERO_CH1, EVENTOUT, SPI0_NSS,
USART1_CK
Additional: ADC_IN8
Default: PA5
Alternate: 12S1_MCK, SPI0_MISO, QSPI_CSN,
PA5 31 I/O 5VT
TIMER4_CHS3, DCI_VSYNC, USART1_RX,
TIMERO_CH1_ON, EVENTOUT, SPI0O_SCK
Default: PA6
Alternate: 12S1_CKIN, SPI0O_SCK, QSPI_IO0,
TIMER2_CHO, DCI_PIXCLK, USART2_TX,
PA6 32 I/0 5VT
TIMERO_CH1, TIMER1_CH1,
EVENTOUT, SPIO_MISO, 12S1_MCK, SDIO_CMD,
HPDF_AUDIO
Default: PA7
Alternate: SPI1_NSS, 12S1_WS, SPI0O_NSS,
QSPI_IO1, TIMER2_CH1, DCI_D7, USART2_RX,
PA7 33 I/O 5VT
TIMERO_CH1_ON,
TIMER1_CH2, EVENTOUT, TIMERO_CHO_ON,
SPIO_MOSI
Default: PC4
Alternate: 12S1_ADD_SD, SPIO_102, QSPI_IO2,
PC4 34 I/0 5VT
TIMER2_CH2, DCI_D6, EVENTOUT, SQPI_CLK,
DCI_D12
Default: PC5
Alternate: CK_OUT1, SPIO_I03, QSPI_IO3,
PC5 35 le] 5VT
TIMER2_CH3, TIMER2_CHO, DCI_D5, DCI_D?7,
EVENTOUT, USART2_RX, SQPI_CSN, DCI_D13
Default: PBO
PBO 36 /0 5VT |Alternate: TSI_G1_100, TIMER3_CHO, TIMER2_CH1,
DCI_D4, DCI_D6, EVENTOUT, TIMERO_CH1_ON,
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GD32W515Px QFN56

. ; Pin 110 : _
Pin Name Pins Functions description
Type® | Level®
SDIO_D1
Default: PB1
Alternate: TSI_G1_I01, TIMER3_CH1, TIMER2_CH?2,
PB1 37 /0 5VT
DCI_D3, DCI_D5, EVENTOUT, TIMERO_CH2_ON,
SDIO_D2
Default: PB2
Alternate: TSI_G1_102, TIMER3_CH2, TIMER2_CH3,
PB2-WKUP2 38 /0 5VT |DCI_D2, DCI_D4, EVENTOUT, TIMER1 CHS3,
SDIO_CK
Additional: WKUP2
Default: PB10
Alternate: TSI_G1_ 103, TIMER3_CH3, TIMERO_CH1,
PB10 39 /0 5VT
DCI_D1, DCI_D3, IFRP_OUT, EVENTOUT,
TIMER1_CH2, TIMER3_ETI, USART2_TX, SDIO_D7
Default: PB11
Alternate;: USBFS_ID, TSI_G2_100,
PB11 40 /0 5VT - -
TIMERO_CH1_ON, DCI_DO0, DCI_D2, EVENTOUT,
12S1_CKIN, USART2_RX, SDIO_D6
Default: PB12
Alternate: 12S1_WS, USBFS_DP, TSI_G2 101,
PB12 41 /0 5VT
DCI_D1, TIMERO_CHS3, EVENTOUT,
TIMERO_BRKIN, SPI1_NSS, USART2_CK
Default: PB13
Alternate;: USBFS DM, TSI_G2 102, DCI_DO,
PB13 42 I/0 5VT - - - -
EVENTOUT, TIMER15_ CHO, TIMERO_CHO_ON,
SPI1_SCK, 12S1 _CK, USART2_CTS
Default: PB14
Alternate: TSI_G2_103, EVENTOUT,
PB14 43 /0 5vT |TIMER15 BRKIN, TIMERO_CH1 ON, SPI1_MISO,
12S1_ADD_SD, USART2_RTS/USART2_DE
Additional: USBFS_VBUS
VDD 44 P Default: VDD
Default: PB15
Alternate: 12S1_SD, USART1 TX, USARTO_TX,
PB15 45 110 5VT
I2C0_SCL, 12C1_SCL, IFRP_OUT, EVENTOUT,
RTC_REFIN, TIMERO_CH2_ON, SPI1_MOSI
Default: PA8
Alternate: CK_OUTO, USART1_RX, USARTO_RX,
PA8 46 /0 5VT |12C0_SDA, I2C1_SDA, EVENTOUT, TIMER15_CHO,
TIMERO_CHO, USARTO_CK, USBFS_SOF, SDIO_D1,
RTC_OUT
Default: PA9
PA9 47 110 5VT

Alternate: SPI0_MOSI, SDIO_CMD, SQPI_CLK,
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GD32W515Px QFN56

Pin Name

Pins

Pin
Type(l)

110
Level®

Functions description

QSPI_SCK, EVENTOUT, TIMER15_CHO_ON,
TIMERO_CH1, SPI1_SCK, 12S1_CK, USARTO_TX,
SDIO_D2, DCI_DO

PA10

48

110

5VT

Default: PA10

Alternate: SPI0_MISO, SDIO_DO, SQPI_CSN,
QSPI_CSN, EVENTOUT, TIMER16_CHO,
TIMERO_CH2, DCI_D1

PAl1l

49

110

5vVT

Default: PA11

Alternate: SPI0_SCK, SDIO_CK, SQPI_DO,
QSPI_IO0, EVENTOUT, TIMER16_BRKIN,
TIMERO_CH3, DCI_D2

PA12-
WKUP3

50

110

5VT

Default: PA12

Alternate: SPI0O_NSS, SDIO_D1, SQPI_D1, QSPI_IO1,
EVENTOUT, TIMER16_CHO_ON, TIMERO_ETI,
USARTO_RTS /USARTO_DE, DCI_D3

Additional: WKUP3

PB3

51

110

5VT

Default: JTDO, TRACESWO, PB3

Alternate: USART2_CTS, SPI0_lO2, SDIO_D2,
SQPI_D2, QSPI_I02, EVENTOUT, TIMER15_BRKIN,
TIMER1_CH1, SPI0_SCK, USARTO_RX

PB4

52

I/10

5VT

Default: NJTRST, PB4

Alternate: USART2_RTS / USART2_DE, SPI0_IO3,
SDIO_D3, SQPI_D3, QSPI_I03, TIMERL_CHO,
TIMER1_ETI, EVENTOUT, SPI0_MISO

PC6

53

11O

5vVT

Default: PC6

Alternate: USART2_TX, TIMER1_CH1, TIMERO_CH1,
TIMERO_BRKIN, TRACECK, TIMER16_BRKIN,
TIMER2_CHO, 12S1_MCK, SDIO_D6, DCI_DO0

PC7

54

I/0

5VT

Default: PC7

Alternate: USART2_RX, TIMER1_CH2,
TIMERO_CH1_ON, TIMERO_ETI, TIMER16_CHO,
TIMER2_CH1, SPI1_SCK, I12S1_CK, SDIO_D7,
DCI_D1

PBS

55

110

5VT

Default: PB5
Alternate: USART2_CK, TIMER1_CH3, IFRP_OUT,
EVENTOUT, TSITG, SPI0_MOSI, DCI_D10

PB6

56

110

5VT

Default: PB6
Alternate: SPI1_MISO, EVENTOUT,
DCI_D5

Note:

(1) Type: | =input, O = output, A = analog, P = power.
(2) 10 Level: 5VT =5 V tolerant.
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2.6.2. GD32WIX 5QBpi n definitions

Table 2-4. GD32W515Tx QFN36 pin definitions
GD32W515Tx QFN36

. ; Pin 110 : o
Pin Name | Pins Functions description
Type® | Level®@

Default: BOOTO
Alternate: 12C0_SDA, USARTO_TX, 12C1_SDA,

PC8-BOOTO 1 110 5VT
EVENTOUT, TIMER2_CH2, SDIO_DO
Additional: PC8
Default: JTDI, PA15
PA15- Alternate:  12C0_SCL, USARTO_RX, [2C1_SCL,
2 110 5VT
WKUP1 EVENTOUT, SPIO_NSS

Additional: WKUP1

Default: JTMS, SWDIO, PA13

PA13 3 /0 5VT |Alternate: USARTO_CTS, USART1_CTS, 12C0_SMBA,
EVENTOUT, TSITG

Default: JTCK, SWCLK, PA14

PA14- Alternate: USARTO_RTS / USARTO_DE, USART1_RTS
BOOT1 4 o VT | USART1_DE, 12C1_SMBA, EVENTOUT
Additional: BOOT1

Default: PC14

OZE:‘;IN 5 I/0 5VT Alte.rr.1ate: USARTO_CK, USART1_CK, EVENTOUT
Additional: OSC32IN
Default: PC15
PC15- 5 Vo ST Alternate: IFRP_OUT, EVENTOUT
OSC320UT Additional: RTC_TAMPO, RTC_OUT, RTC_TS,
0OSC320UT
AVDD33_AN
A - 7 P Default: AVDD33_ANA
RF 8 Al/AO Default: RF
NC 9 -
PU 10 | Default: PU
NRST 11 I/0 Default: NRST
AVDD33_PA 12 P Default: AVDD33_PA
AVDD33_CL
K - 13 P Default: AVDD33_CLK
XTAL1 14 Al Default: XTAL1
XTAL2 15 AO Default: XTAL2
VDDA 16 P Default: VDDA
Default: PAO
Alternate: USARTO_TX, TSI_GO0_lO0, USART1_CTS,
PAO 17 le] 5VT |EVENTOUT, TIMER1_CHO, TIMER1_ETI,
TIMER4_CHO

Additional: ADC_INO

23



&

GigaDevice

GD3W5 15Rat asheet

GD32W515Tx QFN36

Pin 110
Pin Name Pins Functions description
Type® | Level®@
Default: PA1
Alternate: USARTO_RX, TSI_GO0_IO1, USART1_RTS/
PA1 18 I/0 5VT |USART1_DE, EVENTOUT, TIMER1_CH1,
TIMER4_CH1
Additional: ADC_IN1
Default: PA2
Alternate: USARTO_CK, TSI_GO0_l02, TIMERO_CHO,
PA2-WKUPO 19 I/0 5VT |EVENTOUT, TIMER1_CH2, TIMER4_CHZ2, 12S1_CKIN,
USART1_TX
Additional: ADC_IN2, WKUPO, RTC_TAMP1
Default: PA3
Alternate: USART1_CK, TSI_GO0_IO3,
PA3 20 I/0 5VT |TIMERO_CHO_ON, EVENTOUT, TIMER1_CHS3,
TIMER4_CH3, 12S1_MCK, USART1_RX, RTC_OUT
Additional: ADC_IN3
Default: PA4
Alternate: 12S1_ADD_SD, SPI1_MOSI, 12S1_SD,
PA4 21 I/0 5VT [SPI0O_MOSI, QSPI_SCK, TIMER4_CH2, USART1_TX,
TIMERO_CH1, EVENTOUT, SPI0_NSS, USART1_CK
Additional: ADC_IN8
Default: PA5
Alternate: 12S1_MCK, SPI0_MISO, QSPI_CSN,
PA5 22 I/0 5VT - - -
TIMER4_CH3, USART1_RX, TIMERO_CH1_ON,
EVENTOUT, SPI0_SCK
Default: PA6
Alternate: 12S1_CKIN, SPI0O_SCK, QSPI_IO0,
PAG6 23 I/0 5VT |TIMER2_CHO, USART2_TX, TIMERO_CH1,
TIMER1_CH1, EVENTOUT, SPI0O_MISO, 12S1_MCK,
SDIO_CMD
Default: PA7
Alternate: SPI1_NSS, 12S1_WS, SPI0_NSS, QSPI_IO1,
PA7 24 I/0 5VT |TIMER2_CH1, USART2_RX, TIMERO_CH1_ON,
TIMER1_CH2, EVENTOUT, TIMERO_CHO_ON,
SPI0O_MOSI
Default: PB11
PB11 25 /0 5VT |Alternate: USBFS_ID, TSI_G2_100, TIMERO_CH1_ON,
EVENTOUT, 12S1_CKIN, USART2_RX, SDIO_D6
Default: PB12
Alternate: 12S1_WS, USBFS_DP, TSI_G2_l01,
PB12 26 I/0 5VT - _ - -
TIMERO_CH3, EVENTOUT, TIMERO_BRKIN,
SPI1_NSS, USART2_CK
Default: PB13
PB13 27 I/0 5VT

Alternate: USBFS_DM, TSI_G2_I02, EVENTOUT,
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GD32W515Tx QFN36

Pin 110
Pin Name Pins Functions description
Type® | Level®@
TIMER15_CHO, TIMERO_CHO_ON, SPI1_SCK,
12S1_CK, USART2_CTS
VDD 28 P Default: VDD
Default: PB15
Alternate: 12S1_SD, USART1_TX, USARTO_TX,
PB15 29 I/0 5VT
I2C0O_SCL, I12C1_SCL, IFRP_OUT, EVENTOUT,
RTC_REFIN, TIMERO_CH2_ON, SPI1_MOSI
Default: PA8
Alternate: CK_OUTO, USART1_RX, USARTO_RX,
PA8 30 I/0 5VT |I12CO_SDA, I12C1_SDA, EVENTOUT, TIMER15_CHO,
TIMERO_CHO, USARTO_CK, USBFS_SOF, SDIO_D1,
RTC_OUT
Default: PA9
Alternate: SPI0_MOSI, SDIO_CMD, SQPI_CLK,
PA9 31 le} 5VT |QSPI_SCK, EVENTOUT, TIMER15_CHO_ON,
TIMERO_CH1, SPI1_SCK, I2S1_CK, USARTO_TX,
SDIO_D2
Default: PA10
Alternate: SPI0_MISO, SDIO_DO0, SQPI_CSN,
PA10 32 I/0 5VT
QSPI_CSN, EVENTOUT, TIMER16_CHO,
TIMERO_CH?2
Default: PA11
PAll 33 I/0 5VT |Alternate: SPI0_SCK, SDIO_CK, SQPI_DO0, QSPI_IOO0,
EVENTOUT, TIMER16_BRKIN, TIMERO_CH3
Default: PA12
PAL2. Alternate: SPI0O_NSS, SDIO_D1, SQPI_D1, QSPI_IO1,
34 I/0 5VT |EVENTOUT, TIMER16_CHO_ON, TIMERO_ETI,
WKUPS USARTO_RTS /USARTO_DE
Additional: WKUP3
Default: JTDO, TRACESWO, PB3
Alternate: USART2_CTS, SPI0_l02, SDIO_D2,
PB3 35 I/0 5VT
SQPI_D2, QSPI_IO2, EVENTOUT, TIMER15_BRKIN,
TIMER1_CH1, SPI0_SCK, USARTO_RX
Default: NJTRST, PB4
Alternate: USART2_RTS / USART2_DE, SPI0O_IO3,
PB4 36 I/0 5VT N - N
SDIO_D3, SQPI_D3, QSPI_I0O3, TIMER1_CHO,
TIMER1_ETI, EVENTOUT, SPI0_MISO
Note:

() Type: | =input, O = output, A = analog, P = power.
(2) I/O Level: 5VT =5V tolerant.
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2.6.3. GD3W51%x pi n aaglet drumcti ons
Table 2-5. Port A alternate functions summary
Nzlrﬂe AFO | AF1 | AF2 | AF3 | AF4 | AF5 | AF6 | AF7 | AF8 | AF9 |[AF10|AF11|AF12|AF13|AF14|AF15
TIME
usar| RLC | TIME TSI_G USAR EVEN
PAO | oy | HOTI | R4_C 0 100 T1CT TOUT
— 7|MERL| HO - S
_ETI
USAR
T1RT
e M P T g
Y 0_lo1 USAR TOUT
T1D
E
USAR | TIME | TIME s 6lizst | TME | Usar HPDF | _
PA2 |TO_C|R1.C|R4.C 0 102 | cran | RO=C |11 Tx _AUDI| =S5t
K | H2 | H2 - HO | *- ow
USAR | TIME | TIME usar| [ME HPDF
TSI_G| 1251 RO_C | RTC EVEN
PA3 |T1_C|R1.C|R4C 0 103 MoK TIR 00| our _DAT | -0t
K | H3 | H3 - X N AIN1®)
1251 TIME SPIL| ysar| TIME DCI_H
pag |USAR| (S| SPIO_IQSPI_| o "~ | SPIO_|MOSI/| " | o T SYNG( EVEN
T1 TX —|MoOsI| scK | =T NSS [12s1_| - = TOUT
SD H2 K | HL Y
SD
TIME
PAS Lﬁ‘As 12S1_|QSPI_|SPIO_| SPIO_ ;LME RO_C ggl'\l—g/( EVEN
~ MCK | CSN | MISO | SCK —~ |H1_O TOUT
X H3 N H
PAG ;'ZME QSPI_|12S1_|SPIO_|12S1_|SPIO_ ;:)M(E: ;;ME USAR SDIO_ B(((::'[E H:L?; EVEN
ho | 100 [ CKIN | MISO | MCK | SCK | " /=% | 7 =7 T2 TX eMD |7 = g | TOUT
SPIL_| TIME TIME
pas |NSSH|RO_C ;'ZME QSPI_|SPIO_| SPIO_| RO_C |DCI_D LgAs ;;Mi EVEN
251_|HO_O| " =7 | 101 | NSS |MOSI|H1 O| 70 | " | " o TOUT
ws | N N
pag | CKO rTeloME %As LﬁAF? 12C0_ | 12C1_ %Ag ;'EE RTC_ szssg SDIO_ EVEN
uto |57 % < SDA | SDA | | J | OUT | P2 D1 TOUT
TIME SPI1_ TIME
pag |SPIO_| ro G |SDIO_|SQPI_|QSPI_| SCKI USAR | R15_ SDIO_|DCI_D EVEN
MOSI| = | CMD | CLK | SCK [2S1_C TO_TX| CHO D2 | oW TOUT
H1 — - -
K ON
palo |SPIO_ rTeloMcE: SDIO_|SQPI_|QSPI_ ;'&E DCI_D EVEN
— — @
MISO | " °7| DO | CSN | CSN CHO 1 TOUT
o1 | SPIO FTQ'OME SDIO_|SQPI_|QSPI_ RTl”ZlEB DCI_D EVEN
X _ ®
SCK | " 27| CK | DO | 100 RKIN 2 TOUT
USAR
TIME TO_RT TIME
bAL RO E QSPI_ SPIO_| S/ |SQPI_ R16_ SDIO_|DCI_D EVEN
o 101 NSS |USAR| D1 CHO_ D1 | 3® TOUT
To_D ON
E
JTMS/ USAR [USAR
12C0_ EVEN
PA13 |SWDI TSITG| /o TO_CT|T1_CT TOUT
o S S
USAR [USAR
TO_RT|T1_RT
PAL4 g\%ﬁ 12C1_ s/ | s/ EVEN
K SMBA USAR | USAR TOUT
TO_D|T1D
E E
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Nzlrlnqe AFO | AF1 | AF2 | AF3 | AF4 | AF5 | AF6 | AF7 | AF8 | AF9 |[AF10|AF11|AF12|AF13|AF14|AF15
USAR

12C0_| SPIO_|12C1_ EVEN
PAL5 | JTDI SCL | NSS | sCL TO)ZR TOUT
Table 2-6. Port B alternate functions summary
Pin
AFO | AF1 | AF2 | AF3 | AF4 | AF5 | AF6 | AF7 | AF8 | AF9 |AF10|AF11|AF12|AF13|AF14|AF15
Name
TIME
TIME | TIME |TSI_G EVEN
PBO Ei—g R2_C | R3_C [1_100( Sgl'(?)— Di('l—)D Dg('l—)D TOUT!
— H1® | HOW 1) 1
N®
TIME
TIME | TIME |TSI_G EVEN
PB1 Eg—g R3_C|R2_C |1_lOA ng'(?)— Dg’('l—)D Dg('l—)D TOUT!
— H1® | H2® 1) 1
N@
TIME | TIME | TIME |TSI_G EVEN
PB2 R1_C|R3_C |R2_C |1_l02 SDIO_| DCLDIDCLD\ 65 ¢
CKO® | 20 40
H3W | H2W | H3® | 1)
JTDO/| TIME QSPI_ SPIO_[SPIO_| USAR SQPI_ USAR| TIME SDIO_ EVEN
PB3 |TRAC|R1_C 102 sk | o2 |TORITH, T2_CT|R15 B|” TOUT
ESWO| H1 X S | RKIN
TIME USAR
RI C T2_RT
pa | VTR| Lom QSPI_ SPIO_[SPIO_I| S/ |SQPI_ SDIO_ EVEN
ST 103 MISO| O3 |USAR| D3 D3 TOUT
MER1
Tl T2.D
- E
TIME SPIO_ USAR EVEN
ps |TRP-IR1 ¢ TSITG Vosi T2.C DCLD TOUT!
ouT®| "= o — 100
H3®W 1 K@ 1
SPI1_ EVEN
PB6 MISO! DCLD TOUT!
5(2)
1) 1)
TIME 120 322(5 USAR DCI_V EVEN
PB7 R3_C = TO_R SYNC!( TOUT!
SDAM| /1251
H1® — X@ 1) 1)
ws®
SPI1_
RS ;;ME SCK® SDIO_|DCI_D TE(\)/LEJ$<
- N12s1_ D4® | 6@
H2® g
CK®
SPI1_
TIME | TIME MOSI spio_|pel b EVEN
PB9 R1_C|R3_C D o | @ TOUT!
HI® | Ha® /12S1 D5 7 D
_SDW
TIME | TIME | TIME |TSI_G USAR | TIME EVEN
PB10 R1_C | R3_E |R3_C |1_l03( T2_TX|RO_C 55125 557'8)— Di('l—)D Dg('l—)D TOUT!
H2® TIO H3®W 1) (€] H1® 1)
TIME USAR
PB1L RO_C TSI_G|1281_ T R USBF SDIO_|DCI_D|DCI_D| EVEN
H1_O 2_100| CKIN < S_ID D6 | 0W | 20 |TOUT
N
SPI1_
bB12 ;'OME FI:)ME TSI_G| NSS! LSA('? USBF DCI_D EVEN
~ - 2_101| 251 ~ S_DP 10 TouT
RKIN | H3 - - K -
ws
TIME SPI1_
PB13 RO_C TSI_G| SCKII ?;’gi ;'EE USBF DCI_D EVEN
HO_O 2_102(251_C - — S_DM oW TOUT
s | cHo
N K
;'OME TSI_G|SPI1_|12S1_ :f’;i RTllglEB EVEN
PB14 - 2_103( MISO{| ADD_| 5 — TOUT!
H1_O D by | spw | S/ [RKINC D
N@ USAR| )
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Pin
AFO | AF1 | AF2 | AF3 | AF4 | AF5 | AF6 | AF7 | AF8 | AF9 |[AF10|AF11|AF12|AF13|AF14|AF15
Name
T2.D
E®
TIME SPI1_
pg1s |RTC_|RO_C 12CO_|MOSI/ 12C1_ | USAR | USAR | IFRP_ EVEN
REFIN| H2_O SCL [12S1_|SCL |T1_TX|To_TX| OuT TOUT
N SD
Table 2-7. Port C alternate functions summary
Pin
- AFO | AF1 | AF2 | AF3 | AF4 | AF5 | AF6 | AF7 | AF8 | AF9 |[AF10|AF11|AF12|AF13|AF14|AF15
ame
USAR TIME 12C0_ el p| HPDF| EVEN
PCO |TL1_TX RO_C SMBA( a0 |-CKIN|TOUT!
o H3® 1) ow 1)
USAR ;'OME 12C1_ ;’;’éﬁ DCI_H| | p|HPDF|EVEN
PCl |TLR|_ — SMBA( . SYNC(|~ 2= | _CKIN|TOUT!
RKINC 251 8®
X® 1 1 10 1
) _SDW
TIME | TIME | TIME SPI1_|12S1_ DCI_V HPDF | EVEN
PC2 |RO_E|RO_C|R4_C 12€0_ | \isot | ADD_ l2c1 syne|PCEP| ko | TouT
SCL® SDA® oM
TI® | HO® | HOW 1) SpW 1 utow | o
TIME
SPI1_ TIME
Rch TIME 12c0_ | mosK| 12c1_ RO.C DCIP| | p|HPDF | EVEN
PC3 HOW/T| R4_C SpA® | D251 | soL® Ho O IXCLK | ") | _DAT | TOUT!
IMER1| H1® = o AINO®| D
SDW N@
_ETI® -
pCa st;_ ;'ZM(E: QSPI_ SPIO_| SQPI_ DCI_D|DCI_D %’5?(
— — 1 1 1 1 1
sp® | pow | 102 02 CLK® 60 | 120 D
pcs | CKO ;'ZME ;'ZME QSPI_ SPIO_| LgA; SQPI_ DCI_D|DCI_D|DCI_D '%’52'(
1 — — 1 1 — 1 1 1 1
uTi® | | o | 103 03" | U5 [CSN® 70 | 130 | 50 D
TIME TIME
pcs | TRAC|ROB ;'ZME 12S1_ R16_B ;:)ME ;'1'\’% ?25/?'; SDIO_|DCI_D
1 1 — 1 1 — — — 1 1
ECK()RK)IN( HOW MCK® RK)IN( h1o | o | ® D6W | oW
TIME SPI1_
TIME TIME | oo ¢ SCK® TIME |USAR | TIME SDIO_|DCID
PC7 |RO_E R2.C| =0 /1251 R16_|T2_R|R1_C 57w | 1@
1 1 — — 1 1 1
TIO H1® NO CK® CHOW| X® | H2W
pC8 ;;ME 12C0_[12C1_| USAR SDIO_|DCI_D EVEN
s SDA | SDA |TO_TX DO | 2w TOUT
USAR | USAR
PC14 | TO_C|T1.C %E?
K K
IFRP_ EVEN
PCI5 | T TOUT
Note:

(1) Functions are available on GD32W515Px devices only.
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3. Functional description
3.1. Arm® Cortex®-M33 core

The Cortex®-M33 processor is a 32-bit processor that possesses low interrupt latency
and low-cost debug. The characteristics of integrated and advanced make the Cortex®-
M33 processor suitable for market products that require microcontrollers with high
performance and low power consumption.

32-bit Arm® Cortex®-M33 processor core

A Up to 180 MHz operation frequency

A Ultra-low power, energy-efficient operation

A Integrated Nested Vectored Interrupt Controller (NVIC)
A 24-bit SysTick timer

The Cortex®-M33 processor is based on the ARMv8 architecture and supports both

Thumb and Thumb-2 instruction sets. Some system peripherals listed below are also

provided by Cortex®-M33:

A Internal Bus Matrix connected with Code bus, System bus, and Private Peripheral
Bus (PPB) and debug accesses

A Nested Vectored Interrupt Controller (NVIC)

A Breakpoint Unit (BPU)

A Data Watchpoint and Trace (DWT)

A Instrumentation Trace Macrocell (ITM)

A Serial Wire JTAG Debug Port (SWJ-DP)

A Trace Port Interface Unit (TPIU)

A Arm® TrustZone® technology, using the ARMv8-M main extension supporting
secure and non-secure states

A Memory Protection Unit (MPU), supporting 8 regions for secure and 8 regions for
non-secure.

A Configurable secure attribute unit (SAU) supporting up to 8 memory regions

A Floating Point Unit (FPU)

A DSP Extension (DSP)

3.2. On-chip memory

A Up 2m4k8byt eSsl Pdfash memory

A Up 32MyteBXBfash memory

A Up 4® Kbytes of SRAMawith bhedwhng

2 0 4Kdytes of inner Flashor3 2 My e sSEXTF | as h mancsi8 Kbytes of inner
SRAM at most is available for storing programs and data. Table 2-2. GD32W515xx

memory map shows the memory map of the GD32W515xx series of devices, including
code, SRAM, peripheral, and other pre-defined regions.
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3.3. Clock, reset and supply management
A Il nteraMdlk f atcrtiommed RC B2rd&2e xMigkezrynsat al osci | | at
A IlntexyXdk RC calibrated oscillator and externe
A lntegrated system clock PLL
A 1.62 3Wwap3pl6i cation supply and 1/ Os
A Supply Supervisom: REPORt (,PoWwBR ©OPower Down Re
vol tage detector (LVD)
The Clock Cofdtr plr oWriidtes( @Crange of oscill ator
include speed internal RC oscillator and exter
speed tsvSBeveraypoescalers allow the frequency configuration of the AHB and
twoAPBdomains. The maxi mum frequency of 1t8e AHB,
MHZRO0OMHZA/MHz . BieewidecD3VW5158gkockforedetails on thi
tree.
The Reset Control Uni t ( RCU) controls three Kk
processor core and peripioar alesleP ¢ PO@EPwamtds .p o
reset ( PDR) are always active, amd lévbsanés pro
down ©OW. 1T he device remai n® $ nbeleewta moplec whiead '
The embewdwedl|l t @ge detector (LVD)c omopnairteosr si tt teo p
voltage threshold and generates an interrupt as
into security.
Power supply schemes:
A Voprange: 1.62 to 3.63 V, external power supply for I/Os and the internal regulator.
Provided externally through Vop pins.
A VssaisOV.
A Vopa range: 2.7 to 3.63 V, external analog power supplies for ADC, reset blocks,
RCs and PLL.
A Veakrange:1.62t03.63V,power supply for RTC unit, LXTAL
t wo pads, incl udwhenyooiBGatptesanto PC15
3.4. Boot modes

At startup, a BOOTO pin, a BOOT1 pin are used to select the boot memory address.

The BOOTO value may come from the BOOTO pin or from the value of SWBOOTO bit in
the EFUSE_CTL register to free the GPIO pad if needed.

The BOOT1 value may come from the PA14 pin or from the value of SWBOOT1 bit in
the EFUSE_CTL register to free the GPIO pad if needed.

Table 3-1. BOOTO modes
SWBOOTO EFBOOTO|BOOTO PC BOOTO
0 - 0 0
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SWBOOTO EFBOOTO|BOOTO PC BOOTO
0 - 1 1
1 0 - 0
1 1 - 1
Table 3-2. BOOT1 modes
SWBOOT 1 EFBOOT1 Boitt P BOOT1
0 - 0 0
0 - 1 1
1 0 - 0
1 - 1

Refer to Table 3-3. Boot address modes when TrustZone is disabled (TZEN=0) and

Table 3-4. Boot modes when TrustZone is enabled (TZEN=1) for boot address when

TrustZone is disabled and enabled respectively. When the EFBOOTLK bit in the
EFUSE_CTL register is set, the boot memory address selected according to bootl and

boot0.

Table 3-3. Boot address modes when TrustZone is disabled (TZEN=0)

EFBOOTLH BOOTO BOOT1 Boot addr Boot ar g
0 0 - 0x080000 SIP FIl ag
0 1 0 OxO0OBF400| Bootl oade
0 1 OxO0AO0O0O0O SRAMO
1 0 - 0x080000 SI'P FI af
1 1 - OXO0OBF400| Bootl oade

When TrustZone is enabled by setting the TZEN option bit, the boot space must be in

Secure area.

Table 3-4. Boot modes when TrustZone is enabled (TZEN=1)

GSSAC
MD =74 EFBOOTL BOOT|BOOT|EFSHEH Boot Boot are
8 5 hig addr es
0 0 0 - 0 0x0CO0OC SIPFIl ash
0 0 0 - 1 0XO0FFB8/4 secure b
0 0 1 0 - 0xO0FFB8( GSSA
0 0 1 1 - 0x0EO00O( SRAMO
- 1 0 - 0 0x0CO0O0C SIP Fl ash
- 1 0 - 0OXOFF84 secure b
- 1 1 - - O0xO0FF8( GSSA
1 0 - - - O0xO0FF8( GSSA

Note: (1) When the GSSACMD bit field is 0x0C, it means 1, otherwise it means 0.

The BOOTx (x=0/1) value (either coming from the pin or the EFBOOTX bit) is latched
upon reset release. It is up to the user to set BOOTx values to select the required boot
mode. The BOOTXx pin or EFBOOTX bit (depending on the EFBOOTLK and SWBOOTXx
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bit value in the EFUSE_CTL register) is also re-sampled when exiting from Standby mode.
Consequently, they must be kept in the required Boot mode configuration in Standby
mode. After startup delay, the selection of the boot area is done before releasing the
processor reset.
The embedded boot | oader is |l ocated in the Syst
t hel ash memory. The boot | oader can be activat e
interf akAsRPABB15) , USARPA3 YSPAZTT PB10, aPnBdl1l)
USBFBBLPB13
NotwWhen booting from system memory, the USART [
input | evel detection mode. Therefore, unused
t o kbeept at a stable logic level to prevent fals
3.5. Power saving modes
The MCU supwends of power saving modes to ach

consumpt iaormel eTfelpeys Degpandby,s |ISReAyd/l Fk | en® . e
These operating modes reduce the power

achieve t he best bal ance bet ween t he

consumption.

A

>

>

>

Sleep mode

In sleep mode, only the clock of CPU core is off. All peripherals continue to operate
and any interrupt/event can wake up the system.

Deep-sleep mode

I n Delepep mode, al2v dbmaekasa anet bEM]l. AXTALlI

and PLLs arTeecdniestaobdRAMO.and registers are preserved. In non-
secure mode, any interrupt or wakeup event from EXTI lines can wake up the system
from the deep-sleep mode including the 16 external lines, the RTC alarm non-secure,
LVD output, VLVDF interrupt, WIFI11N wakeup, USBFS wakeup, RTC Tamper and
Timestamp non-secure, RTC Wakeup event non-secure, 12C0 wakeup and
USARTO/USART2 wakeup. In secure mode, any interrupt or wakeup event from
EXTI lines can wake up the system from the deep-sleep mode including the 16
external lines, the RTC Alarm secure, LVD output, VLVDF interrupt, WIFI11N
wakeup, USBFS wakeup, RTC Tamper and Timestamp secure, RTC Wakeup event
secure, 12C0 wakeup and USARTO/USART2 wakeup. When exiting the deep-sleep
mode, the IRC16M is selected as the system clock.

Standby mode

I n Standby mode. dotmaeé nwhael o olwe2V off, t

al l ROX6 M, HXTAL and PUOhererarcei §@ahlredvakeup

consum

CPU

he

the Standby mode, i ncl uddNRSTgin the RTCalarin/gémen a |

stamp/tamper/auto wakeup events, the FWDGT reset, and the rising edge on WKUP
pins.

SRAM_sleep mode

| S RAM_ s Ime & mt,least one of SRAM1/SRAM2/SRAM3 is power off. When
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the SRAM enters SRAM sleep mode, the content of SRAM will lost.
SRAM1/SRAM2/SRAM3 can be configured power on or power off when in
run/sleep/deep_sleep mode. SRAM1/SRAM2/SRAM3 are power off when in
standby mode/BKP_ONLY mode.
A WIFI_sleep mode
I Wl F | ereopd aNIFI_OFF domain power off. When exit from WIFI_sleep
mode, Wi-Fi is active mode, all Wi-Fi power on.
3.6. Electronic fuse (EFUSE)
A One¢ime programmable nonvolatile EFUSE storag
A Al bits in the efuse cannot be roll back fr ol
A Can only be accessesipomdionghregi ster s.
The Efuse controller has ef ue®teermsa.c rMsotidadniolret or
unit of storage, the bit of efuse macro cannot
1 According te atth e ns odtehnetanEdflulsger can program al
system parameters.
3.7. Instruction cache (ICACHE)
A Support 32KB cache with 2 awaysn,d L1®GB4 peac kta clhi
A Support fetch address without any wait state
A Support two petkodmdaBRéetcomoni t-brtcmuss emoant:d
counter.
A Support TrustZone security and configure reg
The instruction cache (ICACHE) is based on C-AHB code bus of Cortex-M33 processor.
It is necessary to improve performance in fetching instruction and data from both internal
and external memories.
3.8. General-purpose inputs / outputs (GPIOs)

>

Up 43 fast GPIa&tsl, e adxterndhifdepypt lines
Anal og input/output configurahble

>

A Alternate function input/output configurable

There arde3gepet @l purpose IGDGWPI Hxxn(a@rRIdO) i n
PA15, PBO ~ PB15, PCO ~ PC8, and PC14 ~PC15t o i mpl ement pludagi c i n
functBaomks .GPI O port has rel ated coontsraotli safnyd tchoe
requirements of specific applications. The ext
device have related control and configuration
Uni t (TEXeT | GP1 O posharadewipiim otf uemrct abher if dtFisy €
obtain mheximboml fty on the package pins.
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Each of the GPI O pins can be co-pbi buededoipm)n,soft
i nput, peripheral al t er nveotseg fou n ctthieo nGPolrO apni anlso g
with digahalog alternate functions.

3.9. Trust Zone protectidq@ZPCriUt)r ol |
A TzspPC, TZBMPC and TZlI ACbhavAHBnidaepentiane. 32
A For TZSPC, wsheect uhregp/r incorinl ege access i s support

by secur edopnfiivjureagtei on regi sters.
A For TZBMPC and TZIAC, only secure access is
A For securable slave/ master peripherals, secu
registers.

A For-chfifp memories,seberesiaeeafi sodefined in T
A For-chhip RAM, the secure states of all bl ocks
This section descErpirboetse cttieonTrcwsnttZoord er- uni on.
blocks, HGsesuZong privilege contEmbdlolcaks ed( TZSPC
memory protection controléietegRAEZBMPERsandofit uot
are used to configure system securi tsyeaour iptry vi l
and priattireigedt es. TZSPC is used to defines
securable slave/ master mpeki preamoalys . p rTortuescttZ conne
(TZMMPC) do t he sectwrhiitpy mehmealk iersg bafsedf fon t he
secure area whiiomh TiZSPLCet itriog RAM, othhe security
done based on block | evel which is configured b
TZI AC i s used to enable alll ill egal access evel
I f an intkredptaide@din@aated interrupt signal 1is
interrupt towards NVIC whenever a security viol
by writing to the appropriate register of TZI At

3.10. CRC calculation unit (CRC)

A 32-bit data input and 32-bit data output. Calculation period is 4 AHB clock cycles for
32-bit input data size from data entered to the calculation result available.

A Free 8-bit register is unrelated to calculation and can be used for any other goals by
any other peripheral devices.

A Fixed polynomial: 0x4C11DB7

X32+X26+X23+X22+X16+X12+X11+X10+X8+X7+X5+X4+X2+X+1

A cyclic redundancy edheetcekct (i @RC)c oidse am menromadry U
net works and storage devices to detect accide
calculation unit can be used to calculate 32 bi
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3.11.

3.12.

3.13.

True Random number generator (TRNG)

b

About 40 periods of TRNG_CLK are needed between two consecutive random
numbers

b~

Disable TRNG module will significantly reduce the chip power consumption
32-bit random value seed is generated from analog noise, so the random number is
a true random number.

b~

The true random number generator (TRNG) module can generate a 32-bit random value
by using continuous analog noise.

Direct memaersys coDvAY ol | er

b

8 channels for DMAO controll er and 8 channel ¢
Peripherals supported: Ti mer s, ADC, SPI s, I 2
HAU, SDI O and HPDF.

b

The flexidblueposeseeDMA controll er sodprodvitde nas fhearr
data between peripherals and/ or me mthergby wi t hout
increasing system performance by off-loading the MCU from copying large amounts of
data and avoiding frequent interrupts to serve peripherals needing more data or having
available data. Three types of access method are supp
memory to peripheral, memory t o memory.

Each channel i s connected to fixed hardwar e D
channel requests arwardeet®eomfi inguwr abtyi os10 fatn d har
number. Transfer size of source and destinati ol

Analog to digital converter (ADC)

A 12bit SAR ADC's conwer2si5o0mMSPP&Ste is up
A Hardware oversamplingxtrat2®6xdijmprt abé=e ife ool U
bit

A Ilnput vol Dagm¥range:

A Temperature sensor

Al2dbit MBPS noudanneli smMOGgrated in the device. I
multiplexed cBarbhefFrsal uphawnel s, 1 channel fo
sens ecengflV channel for interwreainanefenencbanokt a
external battery power supply (Veat) channel. The i nput voltalgendr ange i
Vooba Anc hoinp hardware oversampling scheme i mpro
|l oading the related compuTheiamalopuwateahdogmatl
application to detect wbetbhéesi dBbet hppadskevoheéng
| ower thAesbaofdgurable channel management bl oc
conversions in single, continuous, scan or disc
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use.
The ADC can be triggeredtédoimythbdeegentesalehe
(TI MER1x =2 ,)aBtdthd advansgeld MEWRMOBh internal connec
temperature sensor can be wused to generate a
temperatur e. 't is i ADEr hidNBp yt comarercd le dwhioc it hie
convert the sensor output voltage in a digital
To ensure a hightaecimaepeanemADdGpowempsemphyed
to achieve better perf osmnamclee odx tamrah @lgbyicaecune
through the external filterbong aocsdescMoiutl dt hbaet a
connectstdhntnoug/h the specific circuit independer
3.14. Real time clock (RTC)
A Independenbdedndegi mal (BCDunt er maviBtelghii tme r
backup registers.
A Cal endar -sweictohndsubsecond, wmierkutdea,jnomdllary and yea
automatical.ly correction
A Alarm function wietshl ewapk earudd sftreomdbdye mode capse
A Ont hfely correction for sync.hrbDindiztadali oma Iwii ti rha ti
0. 9Pm resolution for compensation of quart?z
The real time clock is an independent timer which provides a set of continuously running
counters in backup registers to provide a real calendar function, and provides an alarm
interrupt or an expected interrupt. It is not reset by a system or power reset, or when the
device wakes up from standby mode. In the RTC unit, there are two prescalers used for
implementing the calendar and other functions. One prescaler is a 7-bit asynchronous
prescaler and the other is a 15-bit synchronous prescaler.
3.15. Timers and PWM generation

A Ondeit advanced ttiwdebigilefileMBRO) , me M| HYERMERI1
up ftootBbi t general 3tTiIméE R4 VHBEMER MER1 ame
l1ebit basic 5imer (Tl MER

A Up to 4 independent channels of P WM, out put
general timer andtexternal trigger inpu

A 1eéit, motor control PWM advanceidmeéei gnenewat hol
for output match

A Encoder interface controller with two inputs

A Two -Ri4t SysTick timerssaowme cO9wunTieak tai Mem an

SyscTki ti mer
A 2 watchdog timers (free watchdog timer and wi

The advanced timer (Tl MERPhasanPWh mskedi milse xaed

channels. It has complementary PWMmeugenéesatwi of
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It can also be used as a complete general t i me
used fuotr cianppt ur e, out put comparoag, cRWiiegeradr at i
counting modes) and single pulse medda autnput, . il
has the same funcx.i dns casn tbhee sTyInMEhR oni zed wi th
to i nteagtcomi th ot her general timers together wh
features.
The gener al timer can be used for a variety o
signal pul se width measurement or output wavef
generation or PWM output, up to 4 independent
cmpare. TInMERDRMERased omita-rétamwad up/ down count
a b6t presc&@laerd.l| MEIRMER s baddd -mealtaadl 6up/ down
counter 6-and prédscdadaberT| VBEBRMIERS e d oMmi ta -rdaft ooa d
up countethiangpraesk@mal er. The general timer also
with two inputs using quadrature decoder.
The basiT¢ MERSeari nly used absittiameibmpde. 16
Th&D3W515kave two watchdog peritpphreemral swvi ndoee v
wat c htdionge They offer a combination of high safet
accuracy.
The free watchdog i merdoiwmdIli mdje sc oa &dtaBe and a
prescaler. It i s ¢l ocdkKHznftream ad n RICnh daenpde nadse nit t
independently of theemahnnsdeeeeppc ka, n d ts tcaannd boyp emoadt e
be dseither as a watchdog to reset the-device
rummi ti mer for application timeout management.
The window watchdeg ti sdobvans ececbunt e #-habnicag. be
I't can be used as adswatcéddwlhenoarpsebl ¢meoccur
from the main cl ock. I't has an early wakeup in
frozen in debug mode.
The SysTick timer is dedicated for OS, but coul
The featueeshown bel ow:
A A 24t down counter
A Auto reload capability
A Maskable system interrupt generation when th
A Programmable clock source

3.16. Universal synchronous asynchronous receiver transmitter

(USART)

A Maxi mum wp &t62d5 MBs/rs USARTO0 and USART1

A Maxi mum wpdtéad 25 tMBrs USART?2

A Supports both asynchronous and clocked synchr
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A 1rDA SIR encoder and decoder support
A LI'N break generation and detecti on
A 1 SO 738 1comp!l i anti nstnearrfta ccear d
A Dual c¢clock domain
A Wake up frsdmePeenpde
The USART (USARTO,USUsRAeR )Jused to transl ate data
and serial interfaces, prewdhaussgien gf |seyxnicbhlreo nfouul sl
asynchronous transfer. I t -2i3s2 &sltsan daocmdmaoamimmuwns &
The USART includes a programmabl e baud rate ge
the system clock to produce a daéacirc atnedd rocelcoed kv €
The USART also supports DMA function for high
3.17. Inter-integrated circuit (12C)
A Support both master and slave mode with a fre
A Provide arbitration funcoliooheohingnabe®&Cat(
checking
A Supposhti ¢ &Bbitdd@i®essing mode and general calll
A SMBus 3.0 and PMBus 1.3 compatible
A Wakeup from Deep-sleep mode on 12 C @ddress match
The 12C interface is an i ntteromalwictihr caun t e xatl d rol
interface which is an industry standard two |
external hardwar e. These two serial lines are
seri al clock |Iine (SCL). emhedh2@ modukéeproat e
KHz in standard mode, up to 400 KHz in the fast
plus. The 1 2C module also has an arbitration de
more than one smastemnami ¢ mptata to the [-2C bus
8 calculator is also provided in 12C interface
3.18. Serial peripheral interface (SPI)

A Support both master and slave mode

A Hardware CRC calculation and transmit automatic CRC error checking

A Quad-SPI configuration available in master mode (only in SPI0)

The SPI interface uses 4 pins, among which are
(MI SO & MOSI ), the clock line (SACBPI @andanhlkee sl
served by the DMA controller. The SPI interfac

including simplex synchronous transfers on two
l'ine or reliable communicat-$PIn mradmmad eCRC cahlesca
supportedd in SPI
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3.19. Inter-IC sound (12S)
A Sampling frequency from 8 KHz to 192 KHz
A Support either master or slave mode
The HMCt esround (1 28) bus provides a standard <co
audi o appldwiartei osnesrGbegMi5 i beant ai nbwus il 2tSer f ace t
can be operated with 16/32 bit resoluwibh in m
SPI. The audio sampling frequency from 8 KHz to
3.20. Serial / Quad Parallel Interface (SQPI)
A SQPI coeuppbltéerconfiguring output clock freq
A SQPI controller support ne agerassophaséecand
speci al bgmmaedcontroll er
A SQPI controller support 256MB external me mo r
Logic memory aOdxdér0e0sOs - OrRabnbgFeF. . F F F F
A SQPI controller support 6 types mode for d
address, waitcycl e, and data phase.
Serial/ QudaadtRaF@illee (i s aorc oenxttreoriniaelr sferi al / dual
interface memory peri pSRAIM ahdfF LSAEEWIntpH et: hiSsQP I
controller, users caneumemekxyennaBSRB8®PEI mptgrf
3.21. Quad-SPl interface (QSPI)
A Four functional modes: indirect(address extend), status-polling and memory-
mapped.
A Fully programmable command format for both indirect and memory mapped mode
A Integrated FIFO for transmission/reception
A 8, 16, or 32-bit data accesses
A DMA channel for indirect mode
A Support TrustZone architecture to isolate the secure area and non-secure area
The QSPI is a specialized interface that communicate with Flash memories. This
interface support single, dual or quad SPI FLASH.
3.22. Secure digital input and output card interface (SDIO)

A S u p p$D2.0/SDIO2.0/MMC4.2 host interface

The Secure Digital Input and Output Card Interface (SDIO) provides access to external
SD memory cards specifications version 2.0, SDIO card specification version 2.0 and
multi-media card system specification version 4.2 with DMA supported. In addition, this
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interface is also compliant with CE-ATA digital protocol rev1.1.

3.23. Universal serial bus full-speed interface (USBFS)
A One USB devicespestd/ DiGefluhte with frequency
A lnternal main PLL for USBCLK compliantly
A lnternal USBFS PHY support
The Universal Serial Bus (USB) is a 4-wire bus with 4 bidirectional endpoints. The device
controller enables 12 Mbit/s data exchange with integrated transceivers. Transaction
formatting is performed by the hardware, including CRC generation and checking. It
supports both host and device modes, as well as OTG mode with Host Negotiation
Protocol (HNP) and Session Request Protocol (SRP). The controller contains a full-speed
USB PHY internal. For full-speed or low-speed operation, no more external PHY chip is
needed. It supports all the four types of transfer (control, bulk, Interrupt and isochronous)
defined in USB 2.0 protocol. The required precise 48 MHz clock which can be generated
from the internal main PLL (the clock source must use an HXTAL crystal oscillator).

3.24. Digital camera interface (DCI)
A Digital video/ picture capture
A 8/ 10/12/14 data width supported
A High transfer efficiency with DMA interface
A Video/picture crop supported
A Various pixel formats supp®rted includi
A Har d/ e mbseydndcehndr onous signals supported
DCI is an 8-bit to 14-bit parallel interface that able to capture video or picture from a
camera via Digital Camera Interface. It supports 8/10/12/14 bits data width through DMA
operation.

3.25. Touch sensing interface (TSI)

A 31ully parallel groups implemented.
A 910s configurable for capacitive sensing Channel Pins and 3 for Sample Pins.
A Configurable transfer sequence frequency.

Touch Sensing Interface (TSI) provides a convenient solution for touch keys, sliders and
capacitive proximity sensing applications. The controller builds on charge transfer
method. Placing a finger near fringing electric fields adds capacitance to the system and
TSl is able to measure this capacitance change using charge transfer method.
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3.26.

3.27.

3.28.

Cryptographic acceleration Unit (CAU)

b

Supports DES, TDES or AES (128, 192, or 256) algorithms.
DESDESsupports Electronic codebook (ECB) or
mo d e
AES suppor-keyl28dywisdrs -R&¥% bits
AES supports EIl ectr oniipchea o dbelboocokk c(hEadBn)i,ngC ( C
Counter mo d e ,( @loiR/¢ounten ombede (GCM), Galois message
authentication code mode (GMAC), Counter with CBC-MAC (CCM), cipher message
authentication code mode (CMAC), Cipher Feedback mode (CFB) and Output
Feedback mode (OFB).
A DMA transfer for incoming and outgoing data i

b~

> >

The Cryptographic Acceleration Unit supports acceleration of DES, TDES or AES (128,

192, or 256) algorithms. The DES/TDES supports Electronic codebook (ECB) or Cipher

block chaining (CBC) mode. The AES supportse|l ect roni ¢ codebook (ECB),
chaining (CBC) mode, Co Galots/eountemmodes(GQMJ Gatojs mo d e,
message authentication code mode (GMAC), Counter with CBC-MAC (CCM), Cipher

Feedback mode (CFB) and Output Feedback mode (OFB).

Hash acceleration unit (HAU)

>

Suppor tl, SEELM and&5%HAI gor it hms, compl-i ant wi
2 (Feder al I nformati on Proce2s)sing Standards |
Supports MD5 compliant with | ETF RF€el321 (
Request For Comments number 1321)

Supports HMA&LsIKi kmgesage aut hentication code)
Aut omatic swapping teon dci cammpdeoyrd wi ttht fl eh-&8 MBPbg SH

SHAR 24 an&5%HAMAl gor it hms
A Automatic padding to fit module 512

A Suppo DMA mode for input data fl ow

>

> >

The HAU supports acceleration of SHA-1, SHA-224, SHA-256, MD5 algorithm and the
HMAC (keyed-hash message authentication code) algorithm, which calling the SHA-1,
SHA-224, SHA-256 or MD5 hash function to calculate key, message, digest two times.

Public Key Cryptographic Acceleration Unit (PKCAU)

>

Support RSA/DH algorithms with up to 3136 bits of operands
Support ECC algorithm with up to 640 bits of operands

Embedded RAM of 3584 hytes

Conversion between the Montgomery domain and the natural domain

> > > >

only 32-bit access is supported
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Publ ic key encryption i s also called asymmetr
al gorithms use di fferent keys for encryptior
Cryptographic Accel er agdd oal eUnaitte (RSKACA(URI vceasn ,
Adl eman)HelDinfafnine ( DH key exchange) and ECC (el
GF(p) (Gal ois domain). These operations are pe
i mprove computational efficiency.
3.29. High-Performance Digital Filter (HPDF)
A Two multiplex digital serial input channels
A Two internal digital parallel input channels
A Up to 24 bit output data resolution
A Flexible conversion configuration function
A Configurable Sinc filter and integrator
A highopenance digital filter mod&mpmo(dHIP@RR)orf or
i's inted@GbWeloxx. HFDF supports SPI inteoddade and
singlee interface. The external sigma delta moc
the serial interface, and the serial data stre
filtered. I n &ddiutpipont sHRDFE alag al l el data stre
the data in the internal memory of the MCU.
3.30. Infrared ray port (IFRP)
A The IFRP output signal is decided by TIMER15_CHO and TIMER16_CHO.
A To get correct infrared ray signal, TIMER15 should generate low frequency
modulation envelope signal, and TIMER16 should generate high frequency carrier
signal.
nfrared ray port (I FRP) is used to control i nf
to i mplement infrared ray remote control
There is no tbhgssmedul e, which is controlled b
I FRP_OUT pin can be configured by te&GP.l O al ter na:
3.31.  Wi-Fi
3.31.1. Standards Supported

A 802.1X®/. g/6mpatible

A 802.11e QoS Enhancement ( WMM)

A 802.11i ( WR¥p,enWPAs2ha.r e d-wk esye, kaernyd apuaihrent i cat i o
A WiFi WP S

A WiFi Direct

A Integrated TCP/ I P protocol
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3.31.2. Wi-F i MAC
A Transmission and recept i eMP DdS) & gogr ehgiagthe dt hM PoD
(HT) .
A Support for i mmediALKe pACKcamrd .Bl ock
A Sumppt for power management schaeme,s  pawerd udin
mu kptoil | (PSMP), and multiphase PSMP operation
A Interframe space timing support, including
A Support for RTSt€&BSf ahdanel Ssequences for
exchanges.
A Bazkff counters in hardware for supporting
WMM specification.
A Timing synchronizati on function (TSF), ne
mai ntenance, and target beacon transmission
A Hadware engi RGCMPor | ABEScy WPA TKI P, |l egacy
support for key management.
A Programmable independent basic service set
set or Access Point functionality.
3.31.3. Wi-F i PHY
A Single antenna 1xlastdré@MHEZzncBaAMphel s
A Supports | EEE -BGOR.mddulD&SISon: 1, 2, 5.5, 11Mk
A Supports | EEE 802.11g OFDM modul ation: 6, 9,
A Supports | EEE 802.11n-7HT2MdMtHlal, aBDONns NGCSOd
13.0, 19.5, 358, 539,655D.Mbps
A Supports | EEE 802.11n-7HT20Mt¢Hlul atdDOns NGCSOd
14.4, 21.7, 28.9, 43.3, 57.8, 65, 72.2Mbps
A Supports | EEE 802.11n -7THT 4nDoMHizl ,at8 ®hrss MLWBOr d
13,527,540.%1, 108, 121.5, 135Mbps
A Supports | EEE 802. 11n-7THT 4@MdHuzl, a4i0oOmsl HCE0 d
304560, 90, 120, 135, 150Mbps
A I EEE 802.11n mi xed mode operation
A Per packet TX power control
A Advanced channel estimation/ equalizati on,
carrier/ symbol recovery, and frame detection
A Digital calibration algorithms to handle CN
temperature (PVT) wvariations
A Pepacket channel gtakihnhgyhameasugeament s
A Compliance with FCC antdooyheeqwbdbrbkdcdwnts regu
3.31.4. Wi-Fi Radi o
A FractNofnad multiple reference clock support
A Ilntegrated PA with power control
A Optimized Tx gain distribution for linearity
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A Direct conversion architecture
A Onchip gain selectabl eskeENAigutk optimized no
A High dynamic range AGC
A Frequency Rany@ 2. 4G
3.32. Debug mode
A Serial wire JTAGDR)ebug port ( SWJ
The ®IWIDP I nterface is embedded and is a combin
port that enables either a serial wire debug or
3.33. Package and operation temperature

b

QF N5(GD32W515Px)a n d  Q HGCBBWS515TX) .
Operation treampgcd:AC 8% &C +( i nldeuvset!r)i al

b
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4. Electrical characteristics
4.1. Absolute maximum ratings
The maximum ratings are the | imits to which f
permanently damaging the device. Note that t he
propérlyyonkde maxi mum ratings. Exposure to the
conditixnmended mmeri ods may affect device reliat
Table 4-1. Absolute maximum ratings ®
Symbol Parameter Min Max Unit
Vop External voltage range® -0.3 3.63 \Y
Vbba External anal o® s -0. 3 3.63 \Y
VBAT External battery supply voltage -0. 3 3.63 \Y,
AVDD33 _ Wi-Fi Anal o volt -0.3 3.63 \Y
AVDD33 | Wi-F i PA @Woltage -0. 3 3.63 \%
AVDD33_ WiFi Clock vol't -0. 3 3.63 \Y
Vi Input voltage on 5V tolerant pin® -0.3 Vbp + 3.63 \Y
Input voltage on other I/O -0.3 3.63 \Y
Variations between different VDD power 50
| ooby| i 0 mvV
pins
lio Maximum current for GPIO pin o} 25 mA
Ta Operating temperature range -40 +85 C
Py Power dissipation at Ta = 85C of QFN56 o} 1044 .y
Power dissipation at Ta = 85C of QFN36 o} 939
Tstc Storage temperature range -65 +150 C
Ts Maximum junction temperature o} 125 C
(1) Guaranteed by design, not tested in production.
(2)  All main power and ground pins should be connected to an external power source within the allowable
range.
(3) Viymaximum value cannot exceed 5.5 V.
4.2. Operating conditions characteristics

Table 4-2. DC operating conditions

Symbol Parameter Conditions Min® | Typ [Max®| Unit
Vo Supply vol 2 1. 62813 8 \%
o) 2.7 3. 3]3. 6
Vbpa Anal og suppl o} 2.713.13.6 V
VeaT Battery supg 8 1.2/ 3.13.46 V
AVDD33_ /4 Wi-Fi  Anal og o} 3.13.6 V
AVDD33 _ Wi-F i PA vol o) 3.13.6 V
AVDD33 _( Wi-F i Cl ock 4 3.0(3.13.6 V
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(1) Based on characterization, not tested in production.
(2) Only for GD32W515P0Q6.

(3) Inthe application which Vgar supply the backup domains, if the Vgar voltage drops below the minimum
value, when Vpp is powered on again, it is necessary to refresh the registers of backup domains and

enable LXTAL again.

Figure 4-1. Recommended power supply decoupling capacitors®®e)

VDD/VBAT
GND
10uF+N*100 nF
VDDA
GND
1uF+10 nF
R S AVDD33_PA
GND
10 eF+N*1 ¢F
a2 AVDD33_CLK
GND
10 eF+N*1 ¢F
I SR AVDD33_ANA
GND
10 eF+N*1 ¢F |

(1) When using precision

in parallel, which is recommended) to ground is required.

internal

reference voltage, and

(2) When the RF function dose not used, the power supply of AVDD33 PA can be disconnected.
AVDD33_ANA and AVDD33_CLK must be powered, and attaches 1uF decoupling capacitor, the supply
voltage can be reduced to a minimum of 2.7V. It is recommended that AVDD33_PA supply power without

decoupling capacitor to save BOM.

(3) All decoupling capacitors need to be as close as possible to the pins on the PCB board.

Table 4-3. Clock frequency @

Symbol Parameter Conditions Min | Max | Unit
fucLk A H Rlock frequency o] o] 180 MHz
farp1 A P Bdlock frequency o] 45| MHz
fapp2 A P B dock frequency o] 90| MHz

(1) Guaranteed by design, not tested in production.
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Table 4-4. Operating conditions at Power up / Power down @

Symbol Parameter Conditions Min | Max | Unit
Vopr i se ti me 1 o} b
tvoo - 0 €S
Vopof al | ti me 20| 0

(1) Guaranteed by design, not tested in production.

Table 4-5. Start-up timings of Operating conditions M@

Symbol Parameter Conditions Typ Unit
) Clock source 1415

ts t anpt St aurpt ti me €S
Clock source 246

(1) Based on characterization, not tested in production.

(2) After power-up, the start-up time is the time between the rising edge of NRST high and the first 1/0O
instruction.

(3) PLLis off.

Table 4-6. Power saving mode wakeup timings characteristics M@

Symbol Parameter Typ Unit
tsieep Wakeup from Sleep mod 7.2
Wakeup fr-esme®p gmbd eOn 1.7
Wakeup frasme®pegpbdei n | ow )po 1.7

tbeepl eel Wakeup fr-esme®peglpD@eOn addi Lew 6 2 €S
Wakeup fr-eme®peglpbDdei n | ow powe 62

mo d)e

tstandb Wakeup from Standby m 261

(1) Based on characterization, not tested in production.
(2) The wakeup time is measured from the wakeup event to the point at which the application code reads
the first instruction under the below conditions: Vpp = Vppa = 3.3 V, IRC16M = System clock = 16 MHz.

4.3. Power consumption

GD32W515xx is designed with advanced power management technologies and suitable
for Internet of Things applications.

Table 4-7. Wi-Fi Power consumption characteristics
Power Mode MCU State Wi-Fi State

Active Active Active

o ) Power save mode: Wi-Fi wake up periodically to
Wi-Fi Sleep Active

listen beacon frame to stay connected to the AP.

) Power save mode: Wi-Fi wake up periodically to
Mild Sleep Power on, PLL off, Clock gated

listen beacon frame to stay connected to the AP.

) . Mostly power off, only the wake
Hibernation ] Power off
up source is power on

Shutdown 6] Power off
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Table 4-8. Wi-Fi Power consumption characteristics W)

Power WM Description Consump uni t
Wi-F i Tx 802.11b, CCK 1(¥ 338 mA
Wi-Fi 8T0x2. 11 b, CCK llep(§1 323 mA
Wi-F i Tx 802.11¢, OFDM
327 mA
+18dBmMm
Wi-F i Tx 802.11g, OFDM
289 mA
+15dBm
Wi-F i Tx 802.11n, HT 2
297 mA
+16dBm
Wi-F i Tx 802.11n, HT 2
272 mA
+13dBmMm
i ‘ Wi-F i Tx 802.11n, HT 4
Acti v 280 mA
+14dBmMm
Wi-F i Tx 802.11n, HT 4
267 mA
+12dBmMm
Wi-F i Rx 802.11b-906868% | 101 mA
Wi-F i Rx 802. 11b -8 00BOW 102 mA
Wi-F i Rx 802. aMbp-8O&FBM 120 mA
Wi-F i R x 802.1lg,-7GDFdI:BP€IIﬁ 126 mA
Wi-F i Rx 802.11n, -75™ B2 120 mA
Wi-F i Rx 802.11n, -615H B&0O 126 mA
Wi-F i Rx 802.11n, -72™ B&w 124 mA
Wi-F i Rx 802. 1IMQS 7612 ™ B4 129 mA
Wi-Fi Sl MCU in RU® mode 56.5 mA
DTI M=1 1.5 mA
Mi |l d S
DTI M=3 0.75 mA
Hi ber na MCU in Stah™by mo 5.4 eA
Shutdo o) o) mA

(1) Below data are measured at antenna port of GD Wi-Fi Demo board.

(2) Unless otherwise specified, all values given for TA condition and test result is mean value.

(3) DC Power = 3.3V, HXTAL = 40 MHz, System clock = 180 MHz.

(4) Continuous Tx, Duty cycle = 100%.

(5) RxPacket Length = 1024 Bytes.

(6) Vobo = Vopa=3.3V, HXTAL =40 MHz, System clock = 180 MHz, all peripherals enabled, except Wi-Fi.
(7)  Vop = Vppa=3.3V, LXTAL off, IRC32K on, RTC on.

Table 4-9. Power consumption characteristics @@®E)NE)7)

Symbol Parameter Conditions Min | Typ® | Max | Unit
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 180 MHz, All peripherals | & 56.| 0 mA

Supply current enabled
(Run mode) Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 180 MHz, All peripherals | & 29.| 0 mA
disabled

loo+Ippa
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Symbol Parameter Conditions Min | Typ® | Max | Unit
Vobp = Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 168 MHz, All peripherals | 0 52.] 0 mA
enabled
Vobp = Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 168 MHz, All peripherals | o 27.] 0 mA
disabled
Vobp = Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 120 MHz, All peripherals | o 38.|] 0 mA
enabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 120 MHz, All peripherals | 9 20.| o mA
disabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 108 MHz, All peripherals | 9 34.] 0 mA
enabled
Vop = Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 108 MHz, All peripherals | & 18.| 0 mA
disabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 96 MHz, All peripherals o} 31.| o mA
enabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 96 MHz, All peripherals 0 16.| 0 mA
disabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 72 MHz, All peripherals 0 24| 0 mA
enabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 72 MHz, All peripherals 0 13.| 0 mA
disabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 48 MHz, All peripherals 0 16.| o mA
enabled
Vop = Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 48 MHz, All peripherals o) 9.5 o mA
disabled
Vop = Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 36 MHz, All peripherals o) 13 o) mA

enabled
Vop = Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 36 MHz, All peripherals o) 7.7 0 mA
disabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz, o} 9.5 0o mA
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Symbol Parameter Conditions Min | Typ® | Max | Unit
System clock = 25 MHz, PLL off, All
peripherals enabled
Vobp = Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 25 MHz, PLL off, All o] 5.8 0 mA
peripherals disabled
Vop = Vopa = 3.3 V, use IRC16M, System
clock = 16 MHz, PLL off, All peripherals o] 7.8 0 mA
enabled
Vob = Vopa = 3.3 V, use IRC16M, System
clock = 16 MHz, PLL off, All peripherals o) 4.8 9 mA
disabled
Vop = Vopa = 3.3 V, use IRC16M, System
clock = 8 MHz, PLL off, All peripherals 4 5.85 o mA

enabled
Vop = Vopa = 3.3 V, use IRC16M, System
clock =8 MHz, PLL off, All peripherals 4 3.6 0 mA
disabled
Vop = Vopa = 3.3 V, use IRC16M, System
clock =4 MHz, PLL off, All peripherals o} 4.4 9 mA

enabled
Vob = Vopa = 3.3 V, use IRC16M, System
clock =4 MHz, PLL off, All peripherals o} 3.1 9 mA
disabled
Vop = Vopa = 3.3 V, use IRC16M, System
clock = 2 MHz, PLL off, All peripherals o} 3.8 09 mA

enabled
Vob = Vopa = 3.3 V, use IRC16M, System
clock = 2 MHz, PLL off, All peripherals 0 2.8 8 mA
disabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System Clock = 180 MHz, CPU clock off, | & 43.] 0 mA
All peripherals enabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System Clock = 180 MHz, CPU clock off, | & 16.| & mA
All peripherals disabled
Supply current Vobp = Vopa = 3.3 V, HXTAL = 25 MHz,
(Sleep mode) | System Clock = 168 MHz, CPU clock off, | o 40.| @ mA
All peripherals enabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System Clock = 168 MHz, CPU clock off, | & 15.| & mA
All peripherals disabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System Clock = 120 MHz, CPU clock off,
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Symbol Parameter Conditions Min | Typ® | Max | Unit

All peripherals enabled
Vobp = Vopa = 3.3 V, HXTAL = 25 MHz,
System Clock = 120 MHz, CPU clock off, | o 11 o] mA
All peripherals disabled
Vobp = Vopa = 3.3 V, HXTAL = 25 MHz,
System Clock = 108 MHz, CPU clock off, | o 26.| 0 mA
All peripherals enabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System Clock = 108 MHz, CPU clock off, | & 9.9 0o mA
All peripherals disabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System Clock = 96 MHz, CPU clock off, All| & 23.] 0 mA
peripherals enabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System Clock = 96 MHz, CPU clock off, All| & 8.9 o mA
peripherals disabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System Clock = 72 MHz, CPU clock off, All| & 17.| 0 mA
peripherals enabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System Clock = 72 MHz, CPU clock off, All| & 6.9 0 mA
peripherals disabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System Clock = 48 MHz, CPU clock off, All| & 12.| 0 mA
peripherals enabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System Clock = 48 MHz, CPU clock off, All| & 4.9 0 mA
peripherals disabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System Clock = 36 MHz, CPU clock off, All| & 9.3 & mA
peripherals enabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System Clock = 36 MHz, CPU clock off, All| & 3.8 8 mA
peripherals disabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System Clock = 25 MHz, PLL off, CPU 0 6.4 & mA
clock off, All peripherals enabled
Vob = Vopa = 3.3 V, HXTAL = 25 MHz,
System Clock = 25 MHz, PLL off, CPU 0 2.7 8 mA
clock off, All peripherals disabled
Vob = Vopa = 3.3 V, use IRC16M, System
Clock = 16 MHz, PLL off, CPU clock off, All| & 5.3 8 mA

peripherals enabled
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Symbol Parameter Conditions Min | Typ® | Max | Unit
Vop = Vopa = 3.3 V, use IRC16M, System
Clock = 16 MHz, PLL off, CPU clock off, All| & 2.4 0o mA
peripherals disabled
Vop = Vopa = 3.3 V, use IRC16M, System
Clock = 8 MHz, PLL off, CPU clock off, All | o 3.4 0 mA
peripherals enabled
Vop = Vopa = 3.3 V, use IRC16M, System
Clock = 8 MHz, PLL off, CPU clock off, All | o 1.7 0 mA
peripherals disabled
Vop = Vopa = 3.3 V, use IRC16M, System
Clock = 4 MHz, PLL off, CPU clock off, All | & 2.7 0 mA
peripherals enabled
Vop = Vopa = 3.3 V, use IRC16M, System
Clock = 4 MHz, PLL off, CPU clock off, All | & 1.4 9 mA
peripherals disabled
Vop = Vopa = 3.3 V, use IRC16M, System
Clock = 2 MHz, PLL off, CPU clock off, All | & 2.3 0 mA
peripherals enabled
Vop = Vopa = 3.3 V, use IRC16M, System
Clock = 2 MHz, PLL off, CPU clock off, All | & 1.3 0 mA

peripherals disabled

Vop = Vopa = 3.3 V, LDO in normal power
and normal driver mode, IRC32K off, RTC| 8 |3 79| o €A
off
Vop = Vopa = 3.3 V, LDO in low power and
normal driver mode, IRC32K off, RTC off

o} 325 0 A

Supply current -
Vop = Vopba = 3.3V, LDO in normal power
(Deep-Sleep ) o] 229 o eA
and low driver mode, IRC32K off, RTC off
Vob = Vopa = 3.3 V, LDO in low power and

low driver mode, IRC32K off, RTC off

Vob = Vopa = 3.3 V, LDO in low power and
low driver mode, IRC32K off, RTC off, Wi- | & 129 o eA

Fia SRAM1a SRAM2a SRAMS sleep

mode)
0 (200]| 0 €A

Vop = Vopa = 3.3 V, LXTAL off, IRC32K on,
RTC on

Supply current |Vop = Vopa = 3.3 V, LXTAL off, IRC32K on,
(Standby mode) RTC off

Vop = Vopa = 3.3 V, LXTAL off, IRC32K off,
RTC off

Battery supply | Voo off, Vopa off, Vear = 3.63V, LXTAL on
lBaT current (Backup with external crystal, RTC on, LXTAL o} 1.9 0 eA

mode) Highest driving
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Symbol Parameter Conditions Min | Typ® | Max | Unit
Voo off, Vopa 0ff, Vear = 3.3V, LXTAL on
with external crystal, RTC on, LXTAL o] 1.8/ o eA
Highest driving
Voo off, Vopa 0ff, Vear = 2.7V, LXTAL on
with external crystal, RTC on, LXTAL o] 1.7/ o eA
Highest driving
Voo 0ff, Vopa off, Vear = 1.62V, LXTAL on
with external crystal, RTC on, LXTAL o] 1. 4 o eA
Highest driving
Vop off, Vopa off, Veat = 3.63V, LXTAL on
with external crystal, RTC on, LXTAL 4 1.5 o eA
Higher driving
Vop off, Vopa off, Veat = 3.3V, LXTAL on
with external crystal, RTC on, LXTAL 4 1.4 o eA
Higher driving
Voo off, Vopa 0ff, Vear = 2.7V, LXTAL on
with external crystal, RTC on, LXTAL 4 1.3/ o eA
Higher driving
Vop 0ff, Vopa 0ff, Vear = 1.62V, LXTAL on
with external crystal, RTC on, LXTAL o} 1.1 9 eA
Higher driving
Voo off, Vopa off, Veat = 3.63V, LXTAL on
with external crystal, RTC on, LXTAL High | o 1.1 9o eA
driving
Vop off, Vopa off, Veatr = 3.3V, LXTAL on
with external crystal, RTC on, LXTAL High | o 1.0 0o eA
driving
Voo 0ff, Vopa off, Vear = 2.7V, LXTAL on
with external crystal, RTC on, LXTAL High | o 0.9 & eA
driving
Voo off, Vopa off, Veat = 1.62V, LXTAL on
with external crystal, RTC on, LXTAL High | o 0. 8 & eA
driving
Voo off, Vopa off, Veat = 3.63V, LXTAL on
with external crystal, RTC on, LXTAL 0 1.0 & cA
Lower driving
Voo off, Vopa off, Vear = 3.3V, LXTAL on
with external crystal, RTC on, LXTAL 0 0.9 & cA
Lower driving
Voo off, Vopa off, Vear = 2.7V, LXTAL on
with external crystal, RTC on, LXTAL 0 0. 8 & cA

Lower driving
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Symbol Parameter Conditions Min | Typ® | Max | Unit
Vob 0off, Vbpa Off, Vear = 1.62V, LXTAL on
with external crystal, RTC on, LXTAL o] 0. 6| 0 eA
Lower driving
(1) Based on characterization, not tested in production.
(2) Unless otherwise specified, all values given for T, condition and test result is mean value.
(3) When System Clock is greater than 16 MHz, a crystal 25 MHz is used, and the HXTAL bypass function
is closed, using PLL.
(4) When analog peripheral blocks such as ADCs, HXTAL, LXTAL, IRC16M, or IRC32K are ON, an additional
power consumption should be considered.
(5) With large margin, it will be adjusted according to the mass production data.
(6) When Wi-Fi power off.
(7)  All GPIOs are configured as analog mode except standby mode.
4.4. EMC characteristics
EMS (el ectromagnetic susceptibility) includes
negative) and FTB (Burst of Fast Transient vol
i s gi Vable 4-10n EMS characteristics, based on the EMS |l evel
compliant with I EC 61000 series standard.
Table 4-10. EMS characteristics @
Symbol Parameter Conditions Level/Class
Vop= p¥a~ AV DDPIA3
) AVDD3CGL KA¥DD3ANA3 =3
Vol tage applied ) ]
VEesD . Ta= 25 AG, oWi, QE& 2A
to induce a fun
180 MHz
conf orlnksC t6ed-2 00
) Vop= bp¥a= AVDDPRA3
Fast transient
) ) AVDD3CGL KA¥DD3ANA =3
applied to ind ) ]
VEtB . Ta= 25 AG, oWi, kEa 4A
di sturbance thr
180 MHz
VDDand GND
conf or ms6 1t0cd-@l EC
(1) Based on characterization, not tested in production.
4.5. Power supply supervisor characteristics
Table 4-11. Power supply supervisor characteristics
Symbol Parameter Conditions Min Typ Max | Unit
LVDT[2:0] = 000, rising edge o} 221 o} \%
LVDT[2:0] = 000, falling edge 0 2.11 o] \%
Low Voltage Detector .
Vivbt) LVDT[2:0] = 001, rising edge 3 2.37 d \%
Threshold
LVDT[2:0] = 001, falling edge o} 2.25 o} \Y,
LVDT[2:0] = 010, rising edge o} 251 o] \%
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Symbol Parameter Conditions Min Typ Max | Unit
LVDT[2:0] = 010, falling edge o} 2.39 o} \%
LVDT[2:0] = 011, rising edge o] 2.65 o) \
LVDT[2:0] = 011, falling edge o] 2.54 o) \
LVDT[2:0] = 100, rising edge o} 2.80 o} \%
LVDT[2:0] = 100, falling edge o] 2.68 o) \
LVDT[2:0] = 101, rising edge o] 2.94 o) \
LVDT[2:0] = 101, falling edge o} 2.83 o} \%
LVDT[2:0] = 110, rising edge o} 3.08 o} \Y,
LVDT[2:0] = 110, falling edge o} 2.98 o} \%
LVDT[2:0] = 111, rising edge o} 3.23 o} \%
LVDT[2:0] = 111, falling edge o} 3.13 o} \Y,
Vopa Low Voltage
Vv vipt) I o] 4 2.36 o] \%
Detector Threshold
Vivbh§3 LVD hysteresis 3 8 100 3 mV
Power on reset
Veor( 1) 8 1.55 G} v
threshold
Power down reset
Vppr( 1) 5 6} 1.5 o} \%
threshold
VppRhystl 2 PDR hysteresis ) 40 3 mV
trstrEMPO! 4 Reset temporization 6} 2.4 0o ms

(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.

4.6. Electrical sensitivity

The device is strained in order to determine its performance in terms of electrical
sensitivity. Electrostatic discharges (ESD) are applied directly to the pins of the sample.
Static latch-up (LU) test is based on the two measurement methods.

Table 4-12. ESD characteristics @
Symbol Parameter Conditions Min | Typ | Max | Unit

o Ta=25¢C,
Electrostatic discharge
VESD(HBM) ESDA/JEDEC JS-001-| o o) 200| V
voltage (human body model) 2017

o Ta=25C;
Electrostatic discharge
VESD(cDM) . ESDA/JEDEC JS-002-| & o) 500 V
voltage (charge device model) 2018

(1) Based on characterization, not tested in production.
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(2) Therei s space for adjustment, it owi || be tested soon.

Table 4-13. Static latch-up characteristics @

Symbol Parameter Conditions Min | Typ | Max | Unit
I-test o] d 00 mA
LU Ta=25C; JESD78E
Vsupply OVer voltage o] o] 5.4 V

(1) Based on characterization, not tested in production.
(2) Theisepace for adjbatsstedrseant , itowi

4.7. External clock characteristics

Table 4-14. High speed external clock (HXTAL) generated from a crystal / ceramic
characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
fuxTAd) Frequency R ) 19.] 40| 52| MHz
CHuxTAZ) Crystal 1l oad ) 9 10| 12| pF
ESR?) |[Equi valent Ser o) 0 0 70 q
I ni tial a
f_t201 Frequency to 20| 8 20 | ppm
temperatu
Vop= 3. 3=V25T
ts uHx lal) Crystal star d 1.1 98 ms
faxtsw 40 MH

(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.

Table 4-15. High speed external user clock characteristics (HXTAL in bypass

mode)

Symbol Parameter Conditions Min [Typ| Max | Unit
fuxtaL (ke Frequency ) d |40| o MHz

VuxTh2) OSCIN Input Voltage o} 07 | o 3.3 \%

Duag yxtht) Duty cyd ) 45 | 50 | 55 %
@LKkHzaxtaf 40 | 0 | -125 | dBc/Hz
PN?2) Phase No| @LO0k Hiztaf 40 0 | -138 | dBc/Hz
@1 00K Hxzrmaf 40 0 | -143 | dBc/Hz

f_t201 Frequency |(Initial and q -20|38 20 ppm

(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.

Table 4-16. Low speed external clock (LXTAL) generated from a crystal / ceramic
characteristics

Parameter Conditions Min Typ | Max | Unit

fuxtht) [Crystal or ce Vop= 3.3 V| & [32.7 38 |kHz
Recommended

Cuxtht) (| capacitance ) d 15 | 8 p F
and OSC320

gnt2) |Oscillator tr| Lower drivin 8 4.5 8 |eA
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