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1.

General description

The GD32L233xx device belongs to the value line of GD32 MCU family. It is a new 32-
bit general-purpose microcontroller based on the ARM® Cortex®-M23 core. The Cortex-
M23 processor is an energy-efficient processor with a very low gate count. It is intended
to be used for microcontroller and deeply embedded applications that require an area-
optimized processor. The processor delivers high energy efficiency through a small but
powerful instruction set and extensively optimized design, providing high-end processing
hardware including a single-cycle multiplier and a 17-cycle divider.

The GD32L233xx device incorporates the ARM® Cortex®-M23 32-bit processor core
operating at up to 64 MHz frequency with Flash accesses 0~3 wait states to obtain
maximum efficiency. It provides up to 256 KB embedded Flash memory and up to 32 KB
SRAM memory. An extensive range of enhanced I/Os and peripherals connected to two
APB buses. The devices offer one 12-bit ADC and two comparators, up to four general
16-bit timers, two basic timers, and a 32-bit low power timer, as well as standard and
advanced communication interfaces: up to two SPIs, three 12Cs, two USARTS, two
UARTS, an I2S, and an LPUART.

The device operates from a 1.71 to 3.63 V power supply and available in -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 GD32L233xx 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 and so on.

"ARMCORTEX

Processor Technology

a
i
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2. Device overview
2.1. Device i nformati on
Table 2-1. GD32L233xx devices features and peripheral list
GD32L.233xx
Part Number
K8Q6 | KBQ6 | K8T6 | KBT6 | C8T6 | CBT6 | CCT6 | R8T6 | RBT6 | RCT6
FLASH (KB) 64 | 128 | 64 | 128 | 64 | 128 | 256 | 64 | 128 | 256
SRAM (KB) 16 24 16 24 16 24 32 16 24 32
General 3 3 3 3 3 4 4 3 4 4
tim er(lG-b”) 28 28 28 128 128 (12,811 (12,811 28 (2,811 (2,811
Low power
_ _ 1 1 1 1 1 1 1 1 1 1
o timer(32-bit)
£| SysTick 1 1 1 1 1 1 1 1 1 1
= Basic 2 2 2 2 2 2 2 2 2 2
ti mer(16-b|t) .6 .6 .6 .6 .6 .6 .6 .6 .6 .6
Watchdog 2 2 2 2 2 2 2 2 2 2
RTC 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 2 2 1 2 2
UART
3 3 3 €] ®) 3.4 (3.4 [©)] 3.4 3.4
2 2 2 2 2 2 2 2 2 2
USART
? ©1 0.1) 0.1) ©.1) ©.1) ©.1) ©.1) ©.1 ©.1 0.1
% LPUART 1 1 1 1 1 1 1 1 1 1
()
< 2 2 2 2 2 2 2 3 3 3
o 12C
(@) ©1) (0-1) (0-1) (0-1) (0-1) (0-1) (0-1) 0-2) 0-2) 0-2)
2/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1
SPI/I2S
©-1)/(1) ©-1)/(1) ©-1)/(1) ©-1)/(1) ©-1)(1) ©-1)(1) ©-1)(1) ©-1)(1) ©-1)(1) ©-1)(1)
USBD 1 1 1 1 1 1 1 1 1 1
GPIO 29 29 27 27 43 43 43 59 59 59
Units 1 1 1 1 1 1 1 1 1 1
Channels
@) 10 10 10 10 10 10 10 16 16 16
Q| (External)
<
Channels
4 4 4 4 4 4 4 4 4 4
(Internal)
DAC 1 1 1 1 1 1 1 1 1 1
CMP 2 2 2 2 2 2 2 2 2 2
SLCD 0 0 0 0 0 0 0 1 1 1
Package QFN32 LQFP32 LQFP48 LQFP64
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2.2. Block diagram

Figure 2-1. GD32L233xx block diagram
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2.3. Pinouts and pin assignment

Figure 2-2. GD32L233Rx LQFP64 pinouts
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Figure 2-3. GD32L233Cx LQFP48 pinouts
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Figure 2-4. GD32L233Kx LQFP32 pinouts
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Figure 2-5. GD32L233Kx QFN32 pinouts
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2.4. Memory map

Table 2-2. GD32L233xx memory map

Pre-defined
Regions Bus ADDRESS Peripherals
O0xE000 0000 - OXEOOF FFFF Cortex®-M23 internal peripherals
External Device 0xA000 0000 - OXDFFF FFFF Reserved
External RAM 0x60000000 - OX9FFFFFFF Reserved
0x5006 1000 - OX5FFF FFFF Reserved
0x5006 0COO0 - 0x5006 OFFF Reserved
0x5006 0800 - 0x5006 OBFF TRNG
0x5006 0400 - 0x5006 07FF Reserved
AHB1 | 0x5006 0000 - 0x5006 03FF CAU
0x5005 0400 - 0x5005 FFFF Reserved
0x5005 0000 - 0x5005 03FF Reserved
0x5004 0000 - 0x5004 FFFF Reserved
0x5000 0000 - 0x5003 FFFF Reserved
0x4800 1800 - 0x4FFF FFFF Reserved
0x4800 1400 - 0x4800 17FF GPIOF
0x4800 1000 - 0x4800 13FF Reserved
AHB2 | 0x4800 0C00 - 0x4800 OFFF GPIOD
0x4800 0800 - 0x4800 OBFF GPIOC
0x4800 0400 - 0x4800 07FF GPIOB
0x4800 0000 - 0x4800 03FF GPIOA
Peripherals 0x4002 4400 - 0x47FF FFFF Reserved
0x4002 4000 - 0x4002 43FF Reserved
0x4002 3400 - 0x4002 3FFF Reserved
0x4002 3000 - 0x4002 33FF CRC
0x4002 2400 - 0x4002 2FFF Reserved
0x4002 2000 - 0x4002 23FF FMC
ARBL 0x4002 1400 - 0x4002 1FFF Reserved
0x4002 1000 - 0x4002 13FF RCU
0x4002 0C00 - 0x4002 OFFF Reserved
0x4002 0800 - 0x4002 OBFF DMAMUX
0x4002 0400 - 0x4002 O7FF Reserved
0x4002 0000 - 0x4002 03FF DMA
0x4001 8000 - 0x4001 FFFF Reserved
0x4001 7CO00 - 0x4001 7FFF CMP
0x4001 5C00 - 0x4001 7BFF Reserved
APB2 0x4001 5800 - 0x4001 5BFF DBG
0x4001 5000 - 0x4001 57FF Reserved
0x4001 4C00 - 0x4001 4FFF TIMERS
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GD32L233xX
Pre-defined .
Regions Bus ADDRESS Peripherals
0x4001 3C00 - 0x4001 4BFF Reserved
0x4001 3800 - 0x4001 3BFF USARTO
0x4001 3400 - 0x4001 37FF Reserved
0x4001 3000 - 0x4001 33FF SPIO
0x4001 2C00 - 0x4001 2FFF Reserved
0x4001 2800 - 0x4001 2BFF Reserved
0x4001 2400 - 0x4001 27FF ADC
0x4001 0800 - 0x4001 23FF Reserved
0x4001 0400 - 0x4001 O7FF EXTI
0x4001 0000 - 0x4001 03FF SYSCFG + VREF
0x4000 CCO0O0 - 0x4000 FFFF Reserved
0x4000 C800 - 0x4000 CBFF CTC
0x4000 C400 - 0x4000 C7FF Reserved
0x4000 C000 - 0x4000 C3FF 12C2
0x4000 9800 - 0x4000 BFFF Reserved
0x4000 9400 - 0x4000 97FF LPTIMER
0x4000 8400 - 0x4000 93FF Reserved
0x4000 8000 - 0x4000 83FF LPUART
0x4000 7C00 - 0x4000 7FFF Reserved
0x4000 7800 - 0x4000 7BFF Reserved
0x4000 7400 - 0x4000 77FF DACO
0x4000 7000 - 0x4000 73FF PMU
0x4000 6400 - 0x4000 6FFF Reserved
0x4000 6000 - 0x4000 63FF USBD RAM (512 bytes)
0x4000 5C00 - 0x4000 5FFF USBD
APB1
0x4000 5800 - 0x4000 5BFF 12C1
0x4000 5400 - 0x4000 57FF 12C0
0x4000 5000 - 0x4000 53FF UART4
0x4000 4C00 - 0x4000 4FFF UART3
0x4000 4800 - 0x4000 4BFF Reserved
0x4000 4400 - 0x4000 47FF USART1
0x4000 4000 - 0x4000 43FF Reserved
0x4000 3C00 - 0x4000 3FFF Reserved
0x4000 3800 - 0x4000 3BFF SPI1/12S1
0x4000 3400 - 0x4000 37FF Reserved
0x4000 3000 - 0x4000 33FF FWDGT
0x4000 2C00 - 0x4000 2FFF WWDGT
0x4000 2800 - 0x4000 2BFF RTC
0x4000 2400 - 0x4000 27FF SLCD
0x4000 2000 - 0x4000 23FF Reserved
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GD32L233xX
Pre-defined
Regions Bus ADDRESS Peripherals
0x4000 1CO00 - 0x4000 1FFF Reserved
0x4000 1800 - 0x4000 1BFF TIMER11
0x4000 1400 - 0x4000 17FF TIMERG6
0x4000 1000 - 0x4000 13FF TIMERS
0x4000 0800 - 0x4000 OFFF Reserved
0x4000 0400 - 0x4000 O7FF TIMER2
0x4000 0000 - 0x4000 03FF TIMER1
0x4000 0000 - 0x4000 O3FF Reserved
0x2000 8000 - 0x3FFF FFFF Reserved
0x2000 5000 - 0x2000 7FFF
0x2000 4000 - 0x2000 4FFF SRAML(LOKE)
SRAM 0x2000 2000 - 0x2000 3FFF
0x2000 1000 - 0x2000 1FFF SRAMO(16KB)
0x2000 0000 - 0x2000 OFFF
Ox1FFF F810 - Ox1FFF FFFF Reserved
Ox1FFF F800 - Ox1FFF F80F Option bytes(16B)
OX1FFF-OODPBFF System memory(10KB)
Ox1FFF 7200 - OX1FFF CFFF Reserved
Ox1FFF 7000 - Ox1FFF 71FF OTP(512B)
0x1000 0000 - Ox1FFF 6FFF Reserved
Code 0x0804 0000 - OXOFFF FFFF Reserved

0x0802 0000 - 0x0803 FFFF

0x0801 0000 - 0x0801 FFFF

0x0800 0000 - 0x0800 FFFF

Main Flash memory(256KB)

0x0001 0000 - 0x07FF FFFF

Reserved

0x0000 0000 - 0x0000 FFFF

Aliased to Flash or

system memory
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2.5.

Clock tree

Figure 2-6. GD32L233xx clock tree

Dat as
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2.6. Pin definitions
2.6.1. GD32LRABL3IQFPHAAN definitions

Table 2-3. GD32L233Rx LQFP64 pin definitions

Pin Typ|[l/O Lev

Pin Name Pins Functions description
e el®@
Default: PD6
Alternate: USART1_RX, EVENTOUT, SPIO_MOSI, L
PD6 1 I/0 5VT
PTIMER_IN1
Additional: VSLCD
VBAT 2 P Default: VBAT

Default: PC13
Alternate: EVENTOUT

PC13 3 /0 .

Additional: RTC_TAMPO, RTC_OUT, RTC_TS, WK
UP1
Default: PC14

PC14-0OSC32

N 4 /0 Alternate: EVENTOUT

Additional: OSC32IN
Default: PC15

PC15-0SC32

5 I/0 Alternate: EVENTOUT

Additional: OSC320UT

Default: OSCIN

PFO-OSCIN 6 I/0 Alternate: EVENTOUT, SPI1_NSS, 12S1_WS
Additional: PFO

Default: OSCOUT

7 I/0 Alternate: EVENTOUT, SPI1_SCK, 12S1_CK
Additional: PF1

NRST 8 I/O Default: NRST

Default: PCO

Alternate: SEG18, 12C2_SCL, LPUART_RX, LPTIM
ER_INO, EVENTOUT

Additional: ADC_IN10

Default: PC1

Alternate: SEG19, 12C2_SDA, LPUART_TX, LPTIM
ER_OUT, EVENTOUT

Additional: ADC_IN11

Default: PC2

Alternate: SPI1_MISO, 12S1_MCK, SEG20, EVENT
OUT, LPTIMER_IN1

Additional: ADC_IN12

Default: PC3

Alternate: SPI1_MOSI, 12S1_SD, SEG21, LPTIMER

ouT

PF1-OSCOU
T

PCO 9 I/0

PC1 10 I/0

PC2 11 I/0

PC3 12 110

17



Z

GigaDevice GD32L233xX Dat as

. : Pin Typ|l/O Lev : o
Pin Name Pins Functions description
e el®@

_ETIO, EVENTOUT

Additional: ADC_IN13

VSS 13 P Default: VSS

VREF 14 P Default: VREF

VDD 15 P Default: VDD

Default: PAO

Alternate: USART1_CTS, TIMER1_CHO_ETI, CMPO
PAO 16 I/O _OUT, EVENTOUT, UART3_TX

Additional: WK U B, ADC_INO, RTC_TAMP1, CMPO
_IM4

Default: PA1

Alternate: USART1_RTS, TIMER1_CH1, 12C0_SMB
A, SPI0_SCK, SEGO0, EVENTOUT, UART3_RX
Additional: ADC_IN1, CMPO_IP

Default: PA2

Alternate: USART1_TX, TIMER8_CHO, TIMER1_CH
2, SPI0_IO2, CMP1_OUT, LPUART_TX, SEG1, EV
ENTOUT

Additional: ADC_IN2, CMP1_IM4, RTC_TAMP2, WK
upP2

Default: PA3

Alternate: USART1_RX, TIMER8_CH1, TIMER1_CH
3, SPI0_IO3, LPUART_RX, SEG2, EVENTOUT
Additional: ADC_IN3, CMP1_IPO

Default: PD8

PD8 20 I/0 5VT |Alternate: LPTIMER_ETIO, LPUART_TX, EVENTOU
T, SEG30

Default: PD9

PD9 21 I/0 5VT |Alternate: LPTIMER_INO, LPUART_RX, EVENTOU
T, SEG31

Default: PA4

Alternate: SPIO_NSS, USART1_CK, SPI1_NSS, 12S
1 WS, LPTIMER_OUT, EVENTOUT

Additional: ADC_IN4, DAC_OUT

Default: PA5

Alternate: SPI0_SCK, TIMER1_CHO_ETI, LPTIMER_
ETIO, EVENTOUT

Additional: ADC_IN5

Default: PA6

Alternate: SPIO_MISO, TIMER2_CHO, LPTIMER_IN
0, CMPO_OUT, LPUART_CTS, SEG3, EVENTOUT
Additional: ADC_ING6

PA7 25 I/0 Default: PA7

PAl 17 l[e}

PA2 18 I/10

PA3 19 IO

PA4 22 I/0

PA5 23 I/0

PAG 24 I/0
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Pin Typ|[l/O Lev

Pin Name Pins Functions description
e el®@

Alternate: SPI0O_MOSI, TIMER2_CH1, LPTIMER_ETI
0, 12C2_SCL, CMP1_OUT, SEG4, EVENTOUT
Additional: ADC_IN7

Default: PC4

Alternate: LPUART_TX, USARTO_TX, TIMER1_CHO
_ETI, SEG22, EVENTOUT

Additional: ADC_IN14

Default: PC5

Alternate: LPUART_RX, USARTO_RX, TIMER1_CH
1, SEG23, EVENTOUT

Additional: ADC_IN15

Default: PBO

Alternate: TIMER2_CH2, LPTIMER_OUT, SPIO_NS
S, CMPO_OUT, SEG5, EVENTOUT

Additional: ADC_IN8, VREF_OUT

Default: PB1

Alternate: TIMER2_CH3, LPUART_RTS, LPTIMER_I
NO, SEG6, EVENTOUT

Additional: ADC_IN9, VREF_OUT

Default: BOOT1

BOOT1-PB2 30 I/0 5VT |Alternate: LPTIMER_OUT, EVENTOUT, RTC_OUT
Additional: PB2, WKUP3

Default: PB10

Alternate: SPI1_SCK, 12S1_CK, LPUART_TX, 12C1_
SCL, LPUART_RX, TIMER1_CH2, CMPO_OUT, SE
G10, EVENTOUT

Default: PB11

PB11 32 I/0 5VT |Alternate: LPUART_RX, 12C1_SDA, LPUART_TX, T
IMER1_CH3, CMP1_OUT, SEG11, EVENTOUT
Default: PB12

PB12 33 I/0 5VT |Alternate: SPI1_NSS, 12S1_WS, 12C1_SMBA, LPUA
RT_RTS, SEG12, EVENTOUT

Default: PB13

PB13 34 I/0 5VT |Alternate: CK_OUT, SPI1_SCK, 12S1_CK, LPUART
_CTS, 12C1_SCL, SEG13, EVENTOUT

Default: PB14

PB14 35 I/0 5VT |Alternate: SPI1_MISO, LPUART_RTS, 12C1_SDA, T
IMER11 CHO0®), SEG14, EVENTOUT, RTC_OUT
Default: PB15

Alternate: SPI1_MOSI, 12S1_SD, TIMER11 CH1®),

PC4 26 11O

PC5 27 I/0

PBO 28 110

PB1 29 IO

PB10 31 I/10 5VT

PB15 36 110 5VT
SEG15, EVENTOUT
Additional: RTC_REFIN
PC6 37 /0 5VT |Default: PC6
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Pin Typ|[l/O Lev

Pin Name Pins Functions description
e el®@

Alternate: 12S1_MCK, TIMER2_CHO, SEG24, EVEN
TOUT

Additional: WKUP4

Default: PC7

Alternate: TIMER2_CH1, SEG25, EVENTOUT
Default: PC8

PC8 39 I/0 5VT |Alternate: TIMER2_CH2, 12C2_SDA, SEG26, EVEN
TOUT

Default: PC9

PC9 40 I/O 5VT |Alternate: TIMER2_CH3, 12C2_SCL, SEG27, EVEN
TOUT

Default: PA8

Alternate: USARTO_CK, CK_OUT, LPTIMER_OUT, I
2C2_SMBA, COMO, EVENTOUT, CTC_SYNC
Additional: VCORE

Default: PA9

PA9 42 I/0 5VT |Alternate: CK_OUT, USARTO_TX, 12C0_SCL, COM
1, EVENTOUT, LPTIMER_IN1

Default: PA10

PA10 43 I/0 5VT |Alternate: USARTO_RX, 12C0_SDA, COM2, EVENT
ouT

Default: PA11

Alternate: CMP0O_OUT, USARTO_CTS, SPI0O_MISO,
EVENTOUT

Additional: USBDM

Default: PA12

Alternate: CMP1_OUT, USARTO_RTS, SPI0O_MOSI,
EVENTOUT

Additional: USBDP

Default: SWDIO

Alternate: LPUART_RX, [2C0_SCL, USARTO_TX, S
PIO_102, SPIO_NSS, EVENTOUT

Additional: PA13

Default: PDO

PDO a7 I/0 5VT |Alternate: SPI1_NSS, 12S1_WS, LPTIMER_OUT, U
SART1_CK, EVENTOUT, CTC_SYNC

Default: PD1

PD1 48 /0 5VT |Alternate: SPI1_SCK, 12S1_CK, SPI1_MISO, USAR
T1_CTS, EVENTOUT

Default: SWCLK

Alternate: LPUART_TX, USART1_TX, 12C0_SDA, U
SARTO_RX, SPIO_IO3, SPI1_NSS, 12S1_WS, EVEN
TOUT

PC7 38 I/0 5VT

PA8 41 l[e} 5VT

PAl1l 44 IO 5vVT

PA12 45 I/10 5VT

PA13 46 I/0 5VT

PAl4 49 I/0 5VT
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Pin Typ|[l/O Lev

Pin Name Pins Functions description
e el®@

Additional: PA14

Default: PA15

PA15 50 I/0 5VT |Alternate: SPI1_NSS, 12S1_WS, TIMER1_CHO_ETI,
SPIO_NSS, USART1_RX, SEG17, EVENTOUT
Default: PC10

PC10 51 I/0 5VT |Alternate: UART3_TX, LPUART_TX, SPI1_SCK, I2S
1 CK, SEG28, COM4, EVENTOUT

Default: PC11

PC11 52 I/0 5VT |Alternate: UART3_RX, LPUART_RX, SPI1_MISO, S
EG29, COM5, EVENTOUT

Default: PC12

PC12 53 I/O 5VT |Alternate: UART4_TX®, SPI1_MOSI, 12S1_SD, SE
G30, COM6, EVENTOUT
Default: PD2
PD2 54 I/O 5VT |Alternate: LPUART_RTS, TIMER2_ETI, UART4_RX
®), SEG31, COM7, EVENTOUT
Default: PB3
Alternate:UART4_TX®), SPI1_SCK, 12S1_CK, TIME
PB3 55 /0 5VT |R1_CH1, SPIO_SCK, USARTO_RTS, SEG7, EVENT

OUT, LPTIMER_IN1

Additional: CMP1_IM6

Default: PB4

Alternate: UART4_RX®), SPI1_MISO, TIMER2_CHO,
SPIO_MISO, USARTO_CTS, SEG8, EVENTOUT
Additional: CMP1_IP1

Default: PB5

Alternate: LPTIMER_INO, 12C0_SMBA, SPI1_MOSI,
PB5 57 I/0 12S1_SD, TIMER2_CH1, SPI0_MOSI, USARTO_CK,
CMP1_OUT, SEGY9, EVENTOUT

Additional: CMP1_IP2

Default: PB6

Alternate: LPTIMER_ETIO, 12C1_SCL, 12C0_SCL, U
SARTO_TX, SPIO_I02, EVENTOUT

Additional: CMP1_IP3

Default: PB7

Alternate: 12C1_SDA, 12C0_SDA, USARTO_RX, SPI
0_103, EVENTOUT

Additional: CMP1_IP4

Default: BOOTO

BOOTO-PD3 60 I/0 Alternate: USART1_CTS, SPI1_MISO, 12S1_MCK
Additional: PD3

PB8 61 I/0 5VT |Default: PB8

PB4 56 IO 5vVT

PB6 58 I/0 5VT

PB7 59 I/0 5VT
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Pin Typ|[l/O Lev

Pin Name Pins Functions description
e el®@

Alternate: 12C1_SCL, 12C0_SCL, CMP0O_OUT, SEG
16, EVENTOUT

Default: PB9

PB9 62 /0 5VT |Alternate: 12C1_SDA, SPI1_NSS, 12S1 WS, 12C0_S
DA, CMP1_OUT, COM3, EVENTOUT

Default: PD4

PD4 63 I/O 5VT |Alternate: SPI1_MOSI, 12S1_SD, USART1_RTS, EV
ENTOUT, SEG28

Default: PD5

PD5 64 I/O 5VT |Alternate: USART1_TX, EVENTOUT, SPIO_MISO, S
EG29

Note:

(1) Type: | =input, O = output, A = analog, P = power.

(2) I/O Level: 5VT =5 V tolerant.

(3) Functions are available on GD32L233RB/C devices only.
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2.6.2. GD32LeX3L3QFPHB8N definitions

Table 2-4. GD32L233Cx LQFP48 pin definitions

Pin Typ|l/O Lev

Pin Name Pins Functions description
e el®@

VBAT 1 P Default: VBAT
Default: PC13
Alternate: EVENTOUT

PC13 2 /10

Additional: RTC_TAMPO, RTC_OUT, RTC_TS, WK
UP1
Default: PC14

PC14-0SC32

N 3 /0 Alternate: EVENTOUT

Additional: OSC32IN
Default: PC15

PC15-0SC32

4 I/0 Alternate: EVENTOUT

Additional: OSC320UT

Default: OSCIN

PFO-OSCIN 5 I/0 Alternate: EVENTOUT, SPI1_NSS, 12S1_WS
Additional: PFO

Default: OSCOUT

ouT

PF1-OSCOU
6 I/0 Alternate: EVENTOUT, SPI1_SCK, 12S1_CK
T Additional: PF1
NRST 7 I/0 Default: NRST
VSS 8 P Default: VSS
VREF 9 P Default: VREF
VDD 10 P Default: VDD
Default: PAO
Alternate: USART1_CTS, TIMER1_CHO_ETI, CMPO
PAO 11 I/0 _OUT, EVENTOUT, UART3_TX
Additional: WKUPO, ADC_INO, RTC_TAMP1, CMPO
_IM4
Default: PA1
Alternate: USART1_RTS, TIMER1_CH1, 12C0_SMB
PAl 12 I/O _ — -
A, SPI0_SCK, EVENTOUT, UART3_RX
Additional: ADC_IN1, CMPO_IP
Default: PA2
Alternate: USART1_TX, TIMER8_CHO, TIMER1_CH
2, SPI0_102, CMP1_OUT, LPUART_TX, EVENTOU
PA2 13 I/0 - - -
T
Additional: ADC_IN2, CMP1_IM4, RTC_TAMP2, WK
upP2
Default: PA3
PA3 14 I/0 Alternate: USART1_RX, TIMER8_CH1, TIMER1_CH

3, SPIO_IO3, LPUART_RX, EVENTOUT
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Pin Typ|[l/O Lev

Pin Name Pins Functions description
e el®@

Additional: ADC_IN3, CMP1_IPO

Default: PA4

Alternate: SPI0_NSS, USART1_CK, SPI1_NSS, I2S
1 WS, LPTIMER_OUT, EVENTOUT

Additional: ADC_IN4, DAC_OUT

Default: PA5

Alternate: SPI0_SCK, TIMER1_CHO_ETI, LPTIMER_
ETIO, EVENTOUT

Additional: ADC_IN5

Default: PA6

Alternate: SPIO_MISO, TIMER2_CHO, LPTIMER_IN
0, CMPO_OUT, LPUART_CTS, EVENTOUT
Additional: ADC_IN6

Default: PA7

Alternate: SPI0_MOSI, TIMER2_CH1, LPTIMER_ETI
0, CMP1_OUT, EVENTOUT

Additional: ADC | N7

Default: PBO

Alternate: TIMER2_CH2, LPTIMER_OUT, SPIO_NS
S, CMP0O_OUT, EVENTOUT

Additional: ADC_IN8, VREF_OUT

Default: PB1

Alternate: TIMER2_CH3, LPUART_RTS, LPTIMER_I
NO, EVENTOUT

Additional: ADC_IN9, VREF_OUT

Default: BOOT1

BOOT1-PB2 21 I/O 5VT |Alternate: LPTIMER_OUT, EVENTOUT, RTC_OUT
Additional: PB2, WKUP3

Default: PB10

Alternate: SPI1_SCK, 12S1_CK, LPUART_TX, 12C1_

PA4 15 I/0

PAS5 16 l[e}

PA6 17 l[e}

PA7 18 IO

PBO 19 I/10

PB1 20 IO

PB10 22 /0 5VT
SCL, LPUART_RX, TIMER1_CH2, CMPO_OUT, EV
ENTOUT
Default: PB11

PB11 23 /0 5VT |Alternate: LPUART_RX, 12C1_SDA, LPUART TX, T

IMER1_CH3, CMP1_OUT, EVENTOUT

Default: PB12

PB12 24 I/0 5VT |Alternate: SPI1_NSS, 12S1_WS, 12C1_SMBA, LPUA
RT_RTS, EVENTOUT

Default: PB13

PB13 25 I/0 5VT |Alternate: CK_OUT, SPI1_SCK, 12S1_CK, LPUART
_CTS, 12C1_SCL, EVENTOUT

Default: PB14

Alternate: SPI1_MISO, LPUART_RTS, 12C1_SDA, T

PB14 26 IO 5VT
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. : Pin Typ|l/O Lev : o
Pin Name Pins Functions description
e el®@

IMER11_CHO0®), EVENTOUT, RTC_OUT

Default: PB15

Alternate: SPI1_MOSI, 12S1_SD, TIMER11 _CH1®),
EVENTOUT

Additional: RTC_REFIN

Default: PC6

PC6 28 I/0 5VT |Alternate: 12S1_MCK, TIMER2_CHO, EVENTOUT
Additional: WKUP4

Default: PC7

Alternate: TIMER2_CH1, EVENTOUT

Default: PA8

Alternate: USARTO_CK, CK_OUT, LPTIMER_OUT,
EVENTOUT, CTC_SYNC

Additional: VCORE

Default: PA9

PA9 31 I/0 5VT |Alternate: CK_OUT, USARTO_TX, 12C0_SCL, EVEN
TOUT, LPTIMER_IN1

Default: PA10

Alternate: USARTO_RX, [2C0_SDA, EVENTOUT
Default: PA11

Alternate: CMPO_OUT, USARTO_CTS, SPI0_MISO,
EVENTOUT

Additional: USBDM

Default: PA12

Alternate: CMP1_OUT, USARTO_RTS, SPI0_MOSI,
EVENTOUT

Additional: USBDP

Default: SWDIO

Alternate: LPUART_RX, [2C0_SCL, USARTO_TX, S
P10_102, SPI0O_NSS, EVENTOUT

Additional: PA13

Default: SWCLK

Alternate: LPUART_TX, USART1_TX, 12C0_SDA, U
PA14 36 I/0 5VT |[SARTO_RX, SPIO_IO3, SPI1_NSS, 12S1_WS, EVEN
TOUT

Additional: PA14

Default: PA15

PA15 37 /0 5VT |Alternate: SPI1_NSS, 12S1_WS, TIMER1_CHO_ETI,
SPIO_NSS, USART1_RX, EVENTOUT

Default: PC10

PC10 38 I/0 5VT |Alternate: UART3_TX, LPUART_TX, SPI1_SCK, I2S
1 CK, EVENTOUT

PC11 39 I/0 5VT |Default: PC11

PB15 27 I/0 5VT

PC7 29 IO 5VT

PA8 30 IO 5VT

PA10 32 I/10 5VT

PAl1l 33 I/10 5VT

PA12 34 IO 5vVT

PA13 35 I/0 5VT
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Pin Typ|[l/O Lev

Pin Name Pins Functions description
e el®@

Alternate: UART3_RX, LPUART_RX, SPI1_MISO, E
VENTOUT

Default: PC12

PC12 40 I/0 5VT |Alternate: UART4_TX®), SPI1_MOSI, 12S1_SD, EVE
NTOUT

Default: PB3

Alternate:UART4_TX®), SPI1_SCK, 12S1_CK, TIME
PB3 41 I/0 5VT |R1_CH1, SPIO_SCK, USARTO_RTS, EVENTOUT, L
PTIMER_IN1

Additional: CMP1_IM6

Default: PB4

Alternate: UART4_RX®), SPI1_MISO, TIMER2_CHO,
SPIO_MISO, USARTO_CTS, EVENTOUT
Additional: CMP1_IP1

Default: PB5

Alternate: LPTIMER_INO, 12C0_SMBA, SPI1_MOSI,
PB5 43 I/0 12S1_SD, TIMER2_CH1, SPI0O_MOSI, USARTO_CK,
CMP1_OUT, EVENTOUT

Additional: CMP1_IP2

Default: PB6

Alternate: LPTIMER_ETIO, 12C1_SCL, 12C0_SCL, U
SARTO_TX, SPI0_IO2, EVENTOUT

Additional: CMP1_IP3

Default: PB7

Alternate: 12C1_SDA, 12C0_SDA, USARTO_RX, SPI
0_103, EVENTOUT

Additional: CMP1_IP4

Default: BOOTO

BOOTO-PD3 46 I/0 Alternate: USART1_CTS, SPI1_MISO, 12S1_MCK
Additional: PD3

Default: PB8

PB8 47 I/0 5VT |Alternate: 12C1_SCL, 12C0_SCL, CMPO_OUT, EVE
NTOUT

Default: PB9

PB9 48 I/0 5VT |Alternate: 12C1_SDA, SPI1_NSS, 12S1 WS, 12C0_S
DA, CMP1_OUT, EVENTOUT

PB4 42 IO 5VT

PB6 44 IO 5vVT

PB7 45 I/10 5VT

Note:

(1) Type: | =input, O = output, A = analog, P = power.

(2) I/O Level: 5VT =5 V tolerant.

(3) Functions are available on GD32L233CB/C devices only.
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2.6.3. GD32LRB3LQFP32 pin definitions
Table 2-5. GD32L233Kx LQFP32 pin definitions
Pin Typ|l/O Lev
Pin Name Pins Functions description
e® el®@
VDD 1 P Default: VDD
Default: OSCIN
PFO-OSCIN 2 /0 Alternate: EVENTOUT, SPI1_NSS, 12S1_WS
Additional: PFO
PE1-0SCOU Default: OSCOUT
3 I/O Alternate: EVENTOUT, SPI1_SCK, 12S1_CK
T Additional: PF1
NRST 4 I/0 Default: NRST
VDDA 5 P Default: VDDA
Default: PAO
Alternate: USART1_CTS, TIMER1_CHO_ETI, CMPO
PAO 6 I/0 _OUT, EVENTOUT, UART3_TX
Additional: WK U P GADC_INO, RTC_TAMP1, CMPO
_IM4
Default: PA1
Alternate;: USART1_RTS, TIMER1_CH1, 12C0_SMB
PAL ! o A, SPIO_SCK, EVENTOUT, UART3_RX
Additional: ADC_IN1, CMPO_IP
Default: PA2
Alternate: USART1_TX, TIMER8_CHO, TIMER1_CH
2, SPI0O_I02, CMP1_OUT, LPUART_TX, EVENTOU
PA2 8 I/O - - -
T
Additional: ADC_IN2, CMP1_IM4, RTC_TAMP2, WK
uP2
Default: PA3
Alternate: USART1_RX, TIMER8_CH1, TIMER1_CH
PA3 o Vo 3, SPI0_I03, LPUART_RX, EVENTOUT
Additional: ADC_IN3, CMP1_IP0O
Default: PA4
PA4 10 /o Alternate: SPI0O_NSS, USART1 CK, SPI1_NSS, I12S
1 WS, LPTIMER_OUT, EVENTOUT
Additional: ADC_IN4, DAC_OUT
Default: PA5
Alternate: SPI0_SCK, TIMER1 CHO _ETI, LPTIMER
PA5 11 /0 - - - -
ETIO, EVENTOUT
Additional: ADC_IN5
Default: PA6
PAG6 12 /0 Alternate: SPI0_MISO, TIMER2_CHO, LPTIMER_IN
0, CMPO_OUT, LPUART_CTS, EVENTOUT
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. : Pin Typ|l/O Lev : o
Pin Name Pins Functions description
e el®@

Additional: ADC_ING6

Default: PA7

Alternate: SPI0_MOSI, TIMER2_CH1, LPTIMER_ETI
0, CMP1_OUT, EVENTOUT

Additional: ADC _ | N7

Default: PBO

Alternate: TIMER2_CH2, LPTIMER_OUT, SPI0O_NS
S, CMPO_OUT, EVENTOUT

Additional: ADC_IN8, VREF_OUT

Default: PB1

Alternate: TIMER2_CH3, LPUART_RTS, LPTIMER_I
NO, EVENTOUT

Additional: ADC_IN9, VREF_OUT

Default: BOOT1

BOOT1-PB2 16 I/0 5VT |Alternate: LPTIMER_OUT, EVENTOUT, RTC_OUT
Additional: PB2, WKUP3

VDD 17 P Default: VDD

Default: PA8

Alternate: USARTO_CK, CK_OUT, LPTIMER_OUT,
EVENTOUT, CTC_SYNC

Additional: VCORE

Default: PA9

PA9 19 I/0 5VT |Alternate: CK_OUT, USARTO_TX, 12C0_SCL, EVEN
TOUT, LPTIMER_IN1

Default: PA10

Alternate: USARTO_RX, 12C0_SDA, EVENTOUT
Default: PA11

Alternate: CMPO_OUT, USARTO_CTS, SPI0_MISO,
EVENTOUT

Additional: USBDM

Default: PA12

Alternate: CMP1_OUT, USARTO_RTS, SPI0_MOSI,
EVENTOUT

Additional: USBDP

Default: SWDIO

Alternate: LPUART_RX, [2C0_SCL, USARTO_TX, S
PIO_102, SPIO_NSS, EVENTOUT

Additional: PA13

Default: SWCLK

Alternate: LPUART_TX, USART1_TX, [12C0_SDA, U
PA14 24 I/0 5VT |[SARTO_RX, SPIO_IO3, SPI1_NSS, 12S1_WS, EVEN
TOUT

Additional: PA14

PA7 13 I/0

PBO 14 l[e}

PB1 15 l[e}

PA8 18 IO 5vVT

PA10 20 IO 5vVT

PAl1l 21 IO 5vVT

PA12 22 I/0 5VT

PA13 23 I/0 5VT
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Pin Typ|[l/O Lev

Pin Name Pins Functions description
e el®@

Default: PA15

PA15 25 110 5VT |Alternate: SPI1_NSS, 12S1_WS, TIMER1_CHO_ETI,
SPIO_NSS, USART1_RX, EVENTOUT
Default: PB3
Alternate: SPI1_SCK, 1251 CK, TIMER1 CH1, SPIO
PB3 26 110 5VT N - -

_SCK, USARTO_RTS, EVENTOUT, LPTIMER_IN1
Additional: CMP1_IM6
Default: PB4
Alternate: SPI1_MISO, TIMER2_CHO, SPIO_MISO,
USARTO_CTS, EVENTOUT
Additional: CMP1_IP1
Default: PB5
Alternate: LPTIMER_INO, 12C0_SMBA, SPI1_MOSI,
PB5 28 I/0 I12S1_SD, TIMER2_CH1, SPIO_MOSI, USARTO_CK,
CMP1_OUT, EVENTOUT
Additional: CMP1_IP2
Default: PB6
Alternate: LPTIMER_ETIO, 12C1_SCL, 12C0_SCL, U
SARTO_TX, SPIO_IO2, EVENTOUT
Additional: CMP1_IP3
Default: PB7
Alternate: 12C1_SDA, 12C0_SDA, USARTO_RX, SPI
0_103, EVENTOUT
Additional: CMP1_IP4
Default: BOOTO
BOOTO0-PD3 31 I/0 Alternate: USART1_CTS, SPI1_MISO, 12S1_MCK
Additional: PD3
VSS 32 P Default: VSS
Note:
(1) Type: | =input, O = output, A = analog, P = power.
(2) I/O Level: 5VT =5 V tolerant.

PB4 27 I/0 5vVT

PB6 29 IO 5vVT

PB7 30 I/10 5VT
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2.6.4. GD32LRXB@BFN3p2in definitions
Table 2-6. GD32L233Kx QFN32 pin definitions
. : Pin Typ|l/O Lev : o
Pin Name Pins Functions description
e el®@
Default: PC14
PC14-0SC32
N 1 /10 Alternate: EVENTOUT
Additional: OSC32IN
Default: PC15
PC15-0SC32
ouT 2 /0 Alternate: EVENTOUT
Additional: OSC320UT
Default: OSCIN
PFO-OSCIN 3 /0 Alternate: EVENTOUT, SPI1_NSS, 12S1_ WS
Additional: PFO
Default: OSCOUT
PF1-OSCOU
- 4 110 Alternate: EVENTOUT, SPI1_SCK, 12S1_CK
Additional: PF1
NRST 5 110 Default: NRST
VDD 6 P Default: VDD
Default: PAO
Alternate;: USART1_CTS, TIMER1_CHO_ETI, CMPO
PAO 7 110 _OUT, EVENTOUT, UART3_TX
Additional: WK U B, ADC_INO, RTC_TAMP1, CMPO
_IM4
Default: PA1
PAL 8 /o Alternate: USART1_RTS, TIMER1_CH1, 12C0_SMB
A, SPIO_SCK, EVENTOUT, UART3_RX
Additional: ADC_IN1, CMPO_IP
Default: PA2
Alternate;: USART1_TX, TIMER8_CHO, TIMER1 CH
2, SPIO_102, CMP1_OUT, LPUART_TX, EVENTOU
PA2 9 /10 - - -
T
Additional: ADC_IN2, CMP1_IM4, RTC_TAMP2, WK
UpP2
Default: PA3
Alternate;: USART1_RX, TIMER8 CH1, TIMER1 CH
PA3 10 110
3, SPI0_I03, LPUART_RX, EVENTOUT
Additional: ADC_IN3, CMP1_IPO
Default: PA4
Alternate: SPI0_NSS, USART1 _CK, SPI1_NSS, I2S
PA4 11 /10 - - -
1 WS, LPTIMER_OUT, EVENTOUT
Additional: ADC_IN4, DAC_OUT
Default: PA5
PAS5 12 /10
Alternate: SPIO_SCK, TIMER1_CHO_ETI, LPTIMER_
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Pin Typ|[l/O Lev

Pin Name Pins Functions description
e el®@

ETIO, EVENTOUT

Additional: ADC_IN5

Default: PA6

Alternate: SPI0_MISO, TIMER2_CHO, LPTIMER_IN
0, CMPO_OUT, LPUART_CTS, EVENTOUT
Additional: ADC_ING6

Default: PA7

Alternate: SPIO_MOSI, TIMER2_CH1, LPTIMER_ETI
0, CMP1_OUT, EVENTOUT

Additional: ADC | N7

Default: PBO

Alternate: TIMER2_CH2, LPTIMER_OUT, SPI0O_NS
S, CMPO_OUT, EVENTOUT

Additional: ADC_IN8, VREF_OUT

Default: PB1

Alternate: TIMER2_CH3, LPUART_RTS, LPTIMER_I
NO, EVENTOUT

Additional: ADC_IN9, VREF_OUT

Default: BOOT1

BOOT1-PB2 17 I/0 5VT |Alternate: LPTIMER_OUT, EVENTOUT, RTC_OUT
Additional: PB2, WKUP3

Default: PA8

Alternate: USARTO_CK, CK_OUT, LPTIMER_OUT,
EVENTOUT, CTC_SYNC

Additional: VCORE

Default: PA9

PA9 19 I/O 5VT |Alternate: CK_OUT, USARTO_TX, 12C0_SCL, EVEN
TOUT, LPTIMER_IN1

Default: PA10

Alternate: USARTO_RX, [2C0_SDA, EVENTOUT
Default: PA11

Alternate: CMPO_OUT, USARTO_CTS, SPI0_MISO,
EVENTOUT

Additional: USBDM

Default: PA12

Alternate: CMP1_OUT, USARTO_RTS, SPI0_MOSI,
EVENTOUT

Additional: USBDP

Default: SWDIO

Alternate: LPUART_RX, 12C0_SCL, USARTO_TX, S
PIO_IO2, SPIO_NSS, EVENTOUT

Additional: PA13

PA14 24 I/0 5VT |Default: SWCLK

PAG 13 IO

PA7 14 l[e}

PBO 15 IO

PB1 16 l[e}

PA8 18 IO 5vVT

PA10 20 I/0 5VT

PA11l 21 I/0 5VT

PA12 22 I/0 5VT

PA13 23 I/0 5VT
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Pin Typ|[l/O Lev

Pin Name Pins Functions description
e el®@

Alternate: LPUART_TX, USART1_TX, 12C0_SDA, U
SARTO_RX, SPIO_IO3, SPI1_NSS, 12S1_WS, EVEN
TOUT
Additional: PA14
Default: PA15
PA15 25 I/0 5VT |Alternate: SPI1_NSS, 12S1_WS, TIMER1_CHO_ETI,
SPIO_NSS, USART1_RX, EVENTOUT
Default: PB3
Alternate: SPI1_SCK, 12S1_CK, TIMER1_CH1, SPIO
_SCK, USARTO_RTS, EVENTOUT, LPTIMER_IN1
Additional: CMP1_IM6
Default: PB4
Alternate: SPI1_MISO, TIMER2_CHO, SPIO_MISO,
USARTO_CTS, EVENTOUT
Additional: CMP1_IP1
Default: PB5
Alternate: LPTIMER_INO, 12C0_SMBA, SPI1_MOSI,
PB5 28 I/0 12S1_SD, TIMER2_CH1, SPI0O_MOSI, USARTO_CK,
CMP1_OUT, EVENTOUT
Additional: CMP1_IP2
Default: PB6
Alternate: LPTIMER_ETIO, 12C1_SCL, 12C0_SCL, U
SARTO_TX, SPIO_IO2, EVENTOUT
Additional: CMP1_IP3
Default: PB7
Alternate: 12C1_SDA, 12C0_SDA, USARTO_RX, SPI
0_103, EVENTOUT
Additional: CMP1_IP4
Default: BOOTO
BOOTO-PD3 31 le] Alternate: USART1_CTS, SPI1_MISO, 12S1_MCK
Additional: PD3

VBAT 32 P Default: VBAT
Note:

PB3 26 I/0 5vVT

PB4 27 l[e} 5VT

PB6 29 I/10 5VT

PB7 30 IO 5vVT

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

32



Z

GigaDevice GD32L233xX
2.6.5. GD32L2%3 n alternate functions
Table 2-7. Port A alternate functions summary
Pin Name| AFO | AFl1 | AF2 | AF3 | AF4 | AF5 | AF6 | AF7 | AF8 | AF9
PAO TIMERZ_ CMPO_O | USART1 | UART3_ | EVENTO
CHO_ETI uT _CTs X ut
TIMER1 12C0_SM|SPI0_SC USART1 | UART3_ | EVENTO
— 2) _ _ _
PAL CH1 SEGO BA K _RTS RX ut
TIMER1_| TIMERS CMP1_O | USARTL | LPUART | EVENTO
— _ 2 -
PAZ CH2 cHo | SECT SPl0_loz) - yr 1_TX _TX ut
TIMER1_| TIMERS USART1 | LPUART | EVENTO
- _ @
PA3 o cry | SEG2 SPI0_lO3 " RX “RX Ot
bA4 LPTIMER SPIO_NS Ss'jl'zlgils USART1 EVENTO
_ouT s ws | -CK uT
PAS TIMERL_|LPTIMER SPI0_SC EVENTO
CHO_ETI| _ETIO K utT
TIMER2_|LPTIMER SPIO_MI |CMPO_O LPUART | EVENTO
— (2) _ )
PAG CHO o | SEG3 so uT _CTs ut
TIMER2_|LPTIMER 12C2_SC [SPI0_MO|CMP1_O EVENTO
— 2 _ _ -
PAT cH1 | Emo | SEC4 L@ sl ut ut
LPTIMER | 2C2 USARTO | CTC_SY | EVENTO
2 4 _
PA8 |CK_OUT “out | COMO 5 & ek NG ot
LPTIMER 12C0_SC USARTO EVENTO
@ .
PA9  |[CK_OUT N1 | COML N T Ut
12C0_SD USARTO EVENTO
@ _
PA10 com2 A "X Ot
bALL SPIO_MI | CMPO_O | USARTO EVENTO
so uT _CTs ut
ALY SPI0_MO|CMP1_O | USARTO EVENTO
Sl uT _RTS uT
LPUART 12C0_SC SPI0_NS | USARTO EVENTO
PA13 | SWDIO “Rx |sPio_ioz| 7TS I ot
SPI1_NS
PA14 SWCLK LPUART 12C0_SD spPIo 103| sn2s1 USARTO | USART1 | EVENTO
X A - - RX X uT
_ WS _ _
SPI1_NS
TIMER1 SPIO_NS y USART1 EVENTO
— 2 _
PA15 CHO ETI SEG17 S S/12S1_ RX uT
_ WS _
Table 2-8. Port B alternate functions summary
Pin Name| AFO | AF1 | AF2 | AF3 | AF4 | AF5 | AF6 | AF7 | AF8 | AF9
TIMER2_|LPTIMER SPIO_NS |CMPO_O EVENTO
_ (2) | )
PBO cHz | _our | SEC® s uT ut
TIMER2_|LPTIMER LPUART | EVENTO
- @
PBL CH3 _ino | SECE _RTS ut
pgy  |RTC_OU LPTIMER EVENTO
T _out utT
TIMER1_|LPTIMER spio_sc | SP1-SC1 ysarTo | uART4_ | EVENTO
_ (2) _ _
PB3 CH1 T Rt K K"Zil—c _RTS | TX® ut
TIMER2 SPIO_MI | SPI1_MI | USARTO | UART4_ | EVENTO
— (2) _ _ —
PB4 CHO SEGS8 ) ) _CTS | RX® ut
SPI1_MO
PB5 TIMER2_|LPTIMER SEGO® 12C0_SM |SPI0_MO SI12s1 USARTO | CMP1_O | EVENTO
CH1 _INO BA Sl sD - _CK uT uT
LPTIMER 12C0_SC USARTO | 12C1_SC | EVENTO
PB6 _ETIO L SPI0_lO2 _TX L uT
12C0_SD USARTO | I2C1_SD | EVENTO
PB7 A |SPlo_io3 "X i ot
12C0_SC CMP0_O 12C1_SC | EVENTO
) _ _ =
PB8 SEG16 N T N ot
12C0_SD | SPI1_NS |CMP1_O 12C1_SD | EVENTO
@ _ — = —
PBo coms A sf2s1i_| uT A ut
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Pin Name| AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9
ws
TIMER1 i2c1_sc | SP1L-SC  cvpo o | LPUART | LPUART | EVENTO
_ ) _ _
PB10 CHo SEG10 3 K/IZil_C UT TX “RX Ut
TIMER1 12C1_SD CMP1_O | LPUART | LPUART | EVENTO
— %) _ -
PB11 CH3 SEG11 A uT _RX _TX uT
SPI1_NS
bB12 SEG1o®|12C1_SM Si251 LPUART | EVENTO
BA _RTS uT
WS
SPI1_SC
PB13 |CK_OUT sec13@| 2€1-SC K/I2S1_C LPUART | EVENTO
L K _CTS uT
RTC_OU TIMER11 12C1_SD SPI1_MI LPUART | EVENTO
! ) _ !
PB14 T _CHO® SEG14 A SO _RTS uT
SPI1_MO
PB15 TIMERLL| o 515 SIN2S1_ EVENTO
CH1® uT
- SD
Table 2-9. Port C alternate functions summary
Pin Name| AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9
LPTIMER 12C2_SC LPUART | EVENTO
@ —
PCo _INO SEG18 L@ _RX uT
LPTIMER 12C2_SD LPUART | EVENTO
@ —
Pc1 _out SEG19 A@ _TX uT
LPTIMER SPI1_MI [12S1_MC EVENTO
) _ _
PC2 NG SEG20 6 K Ot
SPI1_MO
PC3 LPTIVER | SeG21 SIN2s1_ EVENTO
ETIO uT
- )
TIMER1 USARTO | LPUART | EVENTO
— @
pC4 CHO_ETI SEG22 _TX _TX uT
TIMER1 USARTO | LPUART | EVENTO
- @
PCS CH1 SEG23 _RX _RX uT
TIMER2 1251_MC EVENTO
_ ) _
PC6 CHo SEG24 " Ot
TIMER2 EVENTO
- @
PC7 CcHL SEG25 Ot
TIMER2 12C2_SD EVENTO
— ) _
PC8 Cho SEG26 D OT
TIMER2 12C2_SC EVENTO
_ ) _
PC9 CcH3 SEG27 o Ot
PC10 SEG28@) E/ﬁ’zlls_lsg UART3_T| LPUART | EVENTO
/com4@ K X _TX uT
pC11 SEG29® SPI1_MI UART3_ | LPUART | EVENTO
/coms® SO RX _RX uT
pC12 SEG30 SsT/I|1z75’\:O UART4 T EVENTO
/come@ - X® uT
)
EVENTO
PC13 uT
EVENTO
PC14 Ot
EVENTO
PC15 uT
Table 2-10. Port D alternate functions summary
Pin Name| AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9
PI1_N
DO LPTIMER S:’sn2§1s USARTL1 | CTC_SY | EVENTO
_out ws | —CcK NC uT
DL SPI1_MI | SPI1_SC| USART1 EVENTO
SO |K/M2s1 c| _CTS uT
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Pin Name| AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9
K
D2 TIMER2_ SEG31@ UART4_ | LPUART | EVENTO
ETI /com7@ RX® _RTS uT
D3 SPI1_MI [12S1_MC | USART1
SO K _CTS
SPI1_MO
PD4 SEG28 SI/12S1_ USARTL EVENTO
_RTS uT
)
SPIO_MI USART1 EVENTO
@ _
PD5 SEG29 o I Ot
PD6 LPTIMER SPI0_MO USART1 EVENTO
_IN1 S| _RX uT
LPTIMER LPUART | EVENTO
@
PD8 ETI0 SEG30 “1x ot
LPTIMER LPUART | EVENTO
@
PD9 1N SEG31 “RX OT
Table 2-11. Port F alternate functions summary
Pin Name| AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9
SPI1_NS
PFO S/2S1_ EVETO
ws
SPI1_SC
PF1 K/N2S1 _C EVENTO
K uT

Note:

(1) Functions are available on GD32L233RC/RB/CC/CB devices only.

(2) Functions are available on GD32L233Rx devices only.
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3. Functional description
3.1. Arm® Cortex®-M23 core

The Cortex-M23 processor is an energy-efficient processor with a very low gate count. It
is intended to be used for microcontroller and deeply embedded applications that require
an area-optimized processor. The processor is highly configurable enabling a wide range
of implementations from those requiring memory protection and powerful trace
technology to cost sensitive devices requiring minimal area, while delivering outstanding
computational performance and an advanced system response to interrupts.

32-bit ARM® Cortex®-M23 processor core

A Up to 64 MHz operation frequency.

A Single-cycle multiplication and hardware divider.

A Ultra-low power, energy-efficient operation.

A Excellent code density.

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

The Cortex®-M23 processor is based on the ARMv8-M architecture and supports both
Thumb and Thumb-2 instruction sets. Some system peripherals listed below are also
provided by Cortex®-M23:

A Internal Bus Matrix connected with AHB master, Serial Wire Debug Port and Single-
cycle 10 port.

A Nested Vectored Interrupt Controller (NVIC).
A Breakpoint Unit(BPU).
A Data Watchpoint and Trace (DWT).
A Serial Wire Debug Port.
3.2. Embedded memory

A Up 25@Kbytes of Flash memory
A Up 3Zbytes of SRAM with hardware parity chech

25 &Kbytes of inner Flash me mo, ang 32 Kbytes of inner SRAM at most is available for
storing programs and data. Table 2-2. GD32L 233xx memory map shows the memory

map of the GD32L233xx series of devices, including code, SRAM, peripheral, and other
pre-defined regions.
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3.3. Clock, reset and supply management
A I nterrevdlk f atcrtiommed RC a4nd 2dbiz ecmyadt al oscill a
A lnternal 48t MHmumdhacROTr y
A Ilntex¥XHk RC calibrated oscillator and externe
A Ilntegrated system clock PLL
A 171 0o 3V. mapplication.supply and 1/ Os
A Supply Supervisor: POR (Power On Reset), PDF
voltage detector (LVD)
The Clock Codt)r lr oWrnidtes( @C range of oscillator
include speed int dar reaxlt eRG ad s cirlylsatadr oasmci | | at or
speed t wS8everalpoescalers allow the frequency configuration of the AHB and
twoAPBdomai ns. The maxi mum frequency of @&he AHB,
MHB/MMHB/2MHz . Bieew#6eD3 2L 283 ockforedetail s on thi
tree.
The Reset Control Uni t ( RCU) controls three Kk
processorpeonirphandl I P comporartts .( POdEpewrand pow
reset (PDR) are always active, and 6dvsaneés pro
down ®6W. 1Thhe device remai n® $ nbeleswta mopglec whiead"
The embeddedgkodevekt or (LVD) monitors the powe
voltage threshold and generates an interrupt a:t
into security.
Power supply schemes:
A Voprange: 1.71 to 3.63 V, external power supply for 1/0Os and the internal regulator.
Provided externally through Vop pins.
A VssisOV.
A Vopa range: 1.71 to 3.63 V, external analog power supplies for ADC, reset blocks,
RCs and PLL.
A Veakrange:1.71t03.63V,power sup@lyniby RXTAL oscillator
t wo pads, i 3itcd uRiEherkyop B Gat present.
3.4. Boot modes

At startup, boot pins are used to select one of three boot options:

A Boot from main Flash memory (default).
A Boot from system memory.
A Boot from on-chip SRAM.

I n default condition, boot from main FIl ash memc
in the internal boot ROM memory (system memory
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memory by wusing USARTWUSARTR A2 aachPA3) BrAJSBD)(PA1l
and PA12).

3.5. Power saving modes

The MCU sueliomds of power saving modes to ach
consumpti onRumheRumkX,e Run2, Sleeps| sepepheeis| e
sl eep Isl| eDeepep2 and SThesdd yopnordaet.i ng modes redu
consumption and allow the application to achi e
operating ti me, speed and power consumpti on.
A Run mode

Af ter system reset/ power reset or wakeup frc

mode. And the NPLDO (nor mal power LDO) worKks

A Runlmode
When in Run mode, the NPLDO should be selec
LDOVS bits in PMU_CTLO. I'n this mode, t he s
exceed .16MHz

A Run2 mode
When in oRen om Runl mode, the NPLDO can be
configuring the LDOVS bits in PMU_CTLO. The 1
be configured t-i rsveelrecmodieh.e Ilnowt hi s mod e, 1
frequency should not exceed 2MHz.

A Sleep mode
Th&l eep mode is corresponding Ctoad td&k8 BhEEPI N
Sl eep mode, onl ¥MZ23 oick fff .CoTad exnter the Sl e
necessary to clear tiCer SHMEERPBPEERmM Kontirml|lt Regi
and execute a WFI or WFE instruction. I'f the
WEF | instruction, any interrupt can wake up t
a WFE instruction, any wakeup SEWEMNP EANDn i wak e
1, any interrupt can wake -M33 t Theec hsnyisctaelm, R erfeef r
Manual ). The mode offers the | owest wakeup t
entry or exit.

A  Sleepl mode
The Sleepl mode i s corr esnpoodned i mfg ttEde2 BAieer tSelxE
When in Runl mode. The NPLDO should be sel ec
LDOVS bits in PMU_CTLO

A  Sleep2 mode
The Sleep2 mode is corresponding tE&M28he SLE
When in Run2 mode. The NRaLsD @ .s9hVvo ublyd cboen fsiegluerc
LDOVS bits in PMU_CTLO. The LDNP in PMU_CTLO
t he -diorw er. mode

A Deep-sleep mode

The Delepep mode is based on the SIM2BPDHEP mo
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b

>

Deepl eep mode, all mlaookarienoffie andvadod of |
HXTAL and PLLs are disabled. The contents of
The NPLDO can operate normally orLONPD®Rv dri v
bit in the PMU_CTLO regiss$slkeep. mdbafegr é tentse mier (
to set the SLEEPDEEWM2®i Bys$memh@orCiordlexRegi st
LPMOD bi®0o8atohe PMU_CTLO register. Then, t he
sl eep mode after a WFI or WFE isd ®terpaaiosdon i s

entered by executing a WFI instruction, any
the system. I f it is entered by executing a
EXTI lines can walkSe&E VIOINPEINDaawsileame(t pt from

l i nens wask e up t he Goytex¥-M2B Treecfhenri ctad Ref erence
When exiti nggl eeehpe nboedeep, t he | RC16M is selecte
Notice that an additional wakeup delay wil!/l
driver. mode

Deep-sleep 1 mode

The Dsleggep 1 mode is based on theEB2EEPDEEP n
Deepl eep 1 mode, al | clocks in the 1.1V dom
| RC48M, HXTAL and PLLs are disabled. The LPLI
nor malslityaid of NPLDO. Bef-oreepnitemodcdg, tihte De el
to set the SLEEPDEBR3biStysitem IConCaormtleRegi st e
bitdsiotltewm the PMU_CTLO register. Theheepg he de
mode after a nBRIruan i WREis exsteepd.l Inmfodehe :

entered by executing a WFI instruction, any
the system. I f it is entered by executing a
EXTI lines can walkiEVONPENPameysiegme(t tpt from

lines can wake up Cote®-M2@sfTeamhniredler Réfoerence
When exiti nsgl etehpe 1Deneopde, the | RC16M is select
Waking up tempDéemode needy awm addietuipo N®IL DO
Deep-sleep 2 mode

The Dslegpep 2 mode is based on theEB2EEPDEEP n

Deepl eep 2 mode, al | clocks in the 1.1V dom
| RC48 M, HXTAL and PLLSs ar e di sabl ed.
COREOFFO0/ SPRRMDFE 1 domain i s cut of f . Th
COREOFFO0O/ SRAM1/ COREOFF1 domai n ar e |l ost. T

normally instead of NPLD®O!| eBef @r emoemret eitngst |
to set the SLEEPDEBMR 3biStysitrent hCeo nQertotle BRMQD st e
bitgsiloem the PMU_CTLO register. Theheepg h2a de)

mode after a WFI or WFE 1instuUcecteipon2 inso dex € cs
entered by executing a WFI instruction, any
t hestsegm. | f it is entered by executing a WFE
EXTI lines can walkSe& VIONPEINDasa ysileme(t tpt from

l ines can wake up Cotex®-M@@siTemhniredaler Réfoerence

When exiti nsgl etehpe 2Deneopde, the | RC16M is select

Waking up tempDemode needs an additional d
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A Standby mode
The Standby mode is based on t hteM23LEERDEEP m
Standby mode, the whole 1.1V domain is power
and all of Il RC16 M, Il RC48M, HXTAL and PLLs al
Standby mode, it is necessary t®BM33®tSyshteeBLEE
Control ,Reqidstseert t heAlPHMODhbi PMUtEGTLO regis
clear WUF bit in the PMU_CS register. Then,
after a WFI or WFE insheuSTBénsitaPbide€Ctagdj ns
register indicabesbelkeat i Nnh&tBMG6dby modefour w
sources for the Standby mode, incluBT@Gg the
alarm/time stamp/tampertthet BWWG@Keupsetvenand
edge on WKUP pins. The Stlamdebsyt npoodwee ra cchoinesvuers|
but spends |l ongest time to wake wup. Besides,
in 1.wewr pdbbomain are | ost in Standby mode. Wt
mode, a-opoweset occurBM2anhdwitlhle eoent wixedeé nstr
from the 0x00Q00000 address
3.6. Clock trim controller (CTC)
A Threee x t e meferante signal source: GPIO, LXTAL clock, USBD_SOF.
A Provide software reference sync pul se.
A Automatically trimmed by hardware without an:
A 16 bits twiitmhcoemérence signal source captur e
A 8 bits clock trim base value to frequency eV,
The Clock Trim Controller (CTC) is wused to tri
automatically by hartHwaeketol USBBj nghe RCBR8ME8 M mu
with 500ppm. The internal oscillator without s
trimmed. The CTC wunit trim the frequency of thi
reference signal solycadjustcaheattromatiad ale t o
|l RC48M cl ock.
3.7. General-purpose inputs/outputs (GPIOs)

A Up to6a59% GPI Os, al lextermal ptereuptlines. on 16
Anal og input/output configurable
A Alternate function input/output configurable.

>

Therepab@emnmer al purpose GD3X LpZd&a>In a(rE@I 6) PAAd S5,

PBO ~ PB15, PCO ~ PC1l15, PDO~RD6,i npD&nehha, | PK
i nput/ outpkEtchu®G®t Oope®rt has related control a
satisfy the requirements of specific applicatic
of the device have related control and config
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Contronlilter( BXTI ). The GsPH&r epdorwist harcat hpeirn al t er n:
(AFs) to obtlae> i bnalxiitmwmmord t he package pins.

Each of the GPI O pins can be co-pbi b uede doipg)n,s of t

i nput, peripheradr adnalroMotsego daf.n ctthieo nGPI O pi ns ¢
with digital or analog alternate functions.
3.8. CRC calculation unit (CRC)
A Supports 7/8/16/32 bit data input.
A For 7(8)/16/32 bit input data length, the calculation cycles are 1/2/4 AHB clock cycles.
A Free 8-bit register is unrelated to calculation and can be used for any other goals by
any other peripheral devices.
A User configurable polynomial value and size.
A cyclic redundancy edheetcekct (i @RC)c oidse &am memrormnadry U ¢

networks and storage devices to deltheacst CRLCci de
calculation unit can be used to calculate 7/ 8/
pbynomi al

3.9. True Random number generator (TRNG)

>

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

>

Disable TRNG module will reduce the chip power consumption.

>

32-bit random value seed is generated from analog noise, so the random number is
a true random number.

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

3.10. Direct memory ac©OwA3s control |
A 7 channelsohorobDMAT .
A DMA r equebMAMA Yeripherals (Ti mer s, ADC, DAC, SPIl s,
USARTs, CAU a)madd rdgledl geRefator.
The flexidbueposeeDMA controllers provide a har

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
memor petopheral, memory to memory.
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3.11.

3.12.

Each channel i fsl ecxvimnldewtae @ tOMA request s. The pi
channel requests are determined by software ¢
number. Transfer size of souraeedandné@ieguiranat ior

DMA request multiplexer (DMAM

b~

7 channels for DMAMUXr equest mul tiplexer
4 channbMAMUXfreerquest generator.
Support 21 trigger inputs and 21 synchronizat

> >

DMAMUX is a transmission scheduler for DMA requests. The DMAMUX request
multiplexer is used for routing a DMA request line between the peripherals / generated
DMA request (from the DMAMUX request generator) and the DMA controller. Each
DMAMUX request multiplexer channel selects a unique DMA request line,
unconditionally or synchronously with events from its DMAMUX synchronization inputs.
The DMA request is pending until it is served by the DMA controller which generates a
DMA acknowledge signal (the DMA request signal is de-asserted).

Analog to digital converter (ADC)

A 120it SAR ADC's convierddBRP$ rate is up to

A Hardware oversamplingxtrat2®6xdijmprt abeés® ife ool U
bit

A 1lnput voltadg¥sd WadVgoe : V

A Temperature sensor

Al2Zbit -ecnudnnmeli sAD@grated in the ®dwmiulkctei plldax s

channel $§6& xuprtnemal channels, 1 channel sefnger i nter

1 channel for interpexintrlefeheerters battery powey e  ( V

supply (Vear),a n tichannelforLCD v oNdLageTlie i nput voltage r anc

Vsd ¥saandVod Moa A n-c hoinp har dwar e oversampling S c

performancd owhliihg ohfe related comput &thieonal b

anal og wat c hdaopgp lail cl eotwison hteo detect whet her the
the -detirned higher oA domwfeirgurhalkelsen oddasnnel ma n i
can be used to perform conversions in single,
to support mose. advanced

The ADC can be triggered from the events gene
(TI MER1x F¥and hgener alltlieneels (TI MERXM thxF&tedbhnl
connection. The temperature sensor can be wuse
Il i nenairtlhy t emperatur e. 't iADCniteémmat | yhzmomaele cwle
is used to convert the sensor output voltage i

To ensure a high accuracy on ADGs st henpil edneme red
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3.13.

3.14.

3.15.

to achi epeer fhbeertmaence of pamwahodpeciexte eirnaloby conne
through the external filtebhdng circuit that avi

Digital to analog converter (DAC)

b~

Onel2-bit DAC with one output channel.
8-bit or 12-bit mode in conjunction with the D M Acontroller.
A Support references from internalgredi®m V preci s

b~

The 12-bit buffered DAC is used to generate variable analog outputs. The DAC channels
can be triggered by the timer or EXTI with DMA support. The maximum output value of
the DAC is VRer.

Real time clock (RTC)

>

I ndependewtodbédnareyxi mal (BCD) fof maebitti mer / c
backup registers.

Cal endar -swictohndsubsecond, mi nut e, hour, week
automatically correction.

Ahrm function withslwakp armpd fgtoan dleyepmode capsea
Ont hfel y correction for synchronization with

>

> >

0.95 ppm resolution for compensation of quar

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.

Timers and PWM generation

A Up foasbit general LTIMGER| VBER MBMEIRL wbebi t
basic tinber T({ WERBRSB 2on®w power timer (LPTI MEF
A Up to 4 independent channels of PWM, output
gener al timer and.external trigger input
A Encoder interface controller with two inputs
A Two -RRi4t SysTick timers down counter

A 2 watchdog timers (free watchdog timer and wi

The LPTI MERi tstam8f2 and it is abledé¢éw &eeept un
for Standby mode with i tThelLdATvieMER tpy roavfi Bladigo c k s
out and also supports an encoder interface wit
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The gener al timer can be used for ae,vairnputy o]
signal pul se width measurement or output wavef
generation or PWM output, up to 4 independent
compare. andMERRMEBased bébi 8 -raaultooad AU@édbemn
al i gecnoeudnt er -aind @ar d$c8bedl MERMEM as e dbioth-autld
reload up coumitterpraensdc aal elr6 The gener al ti mer
interface with two inputs using quadrature dec
The basiT¢ MERmMdr TI,MER& nly used abia simpl baté.
Th&aD32L2haAve two watchdog peripheral s, free w
watchdog timer. They offer a combination of hic¢
accuracy.
The free watchdog i merdoiwmdIli mdje sc oa &dtaBe and a
prescaler. It is cloBkKHz fromeramali nE@pandenmt
independently of the mai nslceeopc ka nd ts tcaannd boyp em cact e
be used either as a watchdog to reset the devi
running timer for appltcation timeout manageme.
The window watchdeg ti sdobwans edbunt erx 2-habnicag. be
It can be used as a watchdog to reset the devi
from the main cl ock. I't has an ear | ycawmakbeeup i n
frozen in debug mode.
The SysTick timer is dedicated for OS, but cou
The features are shown bel ow:
A A 24t down counter
A Auto reload capability
A Maskable system interrupt gesebBation when th
A Programmable .clock source

3.16. Universal synchronous/asynchronous receiver transmitter

(USART/UART)

A Up to two USARTs and two UARPsS8tMBitths /osper at i ng
A Supports both asynchronous and clocked synchr
A 1TADSI R encoder and decoder support

A LI'N break generation and detecti on

A 1 SO 738i1ompliant smart card interface

A Dual clock domain

A Wake up fsomePeenpde

The USART (USARafAd UBRRT(YARIBe wWaRT4)o transl a

bet ween parallel and serial interfaces, provide
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synchronous or asynchronous transZ3®2 .stlandesr dal
communi cation/.UARRBc USAKRT a pbraougdr arnamtaeb Igee ner at or
is capable of dividing the system cl ddUUkKARTo prod
transmitter and r/elclreRTves . sThgo USARDMA functi on
data communication.

3.17. Universal asynchronous receiver transmitter (LPUART)
A Maximum speed up to 21 MBits/s
A Supparstys ¢ h rsoenroi uasl commun. cation modes
A Supports hardware modem operations (CTS/RTS)
A Dual clock domain
A Wake up fsomePeenpde
The JdPpower uni ver sal Asynocéedmonbes REPUARE)Y/ Pra
f | e xseriblldaa exchange interfacewi t h a | i mi t ed pLoPWeAR Tc ocnhasnu mp t
perform asynchronous seri al communi céataon even
frames can be transferred in full duplex or half duplex mode, asynchronously through this
interface. A programmable baud rate generator divides the clock to produces a dedicated
wide range baudrate clock for the LPUART transmitter and receiver.

3.18. Inter-integrated circuit (12C)

A Support both master and slave mode with a fre

A Provide arbitration function, optional PEC (
checking

A Supposhti ¢ &Bbitdd@i®essing mode and general calll

A Multiple 7-bit slave addresses (2 address, 1 with configurable mask).

A SMBus 3.0 and PMBus 1.3 compatible.

A Wakeup from Deepl eep -51 Pepp -!| eDeapede on | 2 &dress match

(onlyinlt 2 &2
A Wakeup from De epl eep 1l -1 eDeapede on | 2 @ldress match (in1 2C0 and
I 2@¢1

The 12C interface is an internal circuit all o
interface which is an industry standard two |
external har dwar e. These two serial l'ines are
seri al clock Iline (SCL). The 12C module provid
KHz in standard mode, up to 400 KHz sitn mohdee f as't
plus. The 1 2C module also has an arbitration de

more than one master attempts to transmit dat a
8 calculator is also provided dmedRIChgnfter flaze@
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3.19. Serial peripheral interface (SPI)
A Up ttw8Pl interfaces witheMdzfrequency of up to
A Support both mast.er and sl ave mode
A Hardware CRC calculation and transmit automatic CRC error checking.
A Separate transmit and receive 32-bit FIFO with DMA capability (only in SPI0).
A Data frame size can be 4 to 16 bits (only in SPI0).
A Quad-SPI configuration available in master mode (only in SPI0).
The SPI interface uses 4 pins, among which are
( MI 0O MOSI ) , the c¢clock | ine (SCK) and the sl ave
served by the DMA controll er. The SPI interfac
including simplex synchronous transfers on two
Inie or reliable communicati &Pluamarsghe€&Ci shatkhtmc
supported in SPIO
3.20. Inter-IC sound (I12S)
A sampling frequency from 8 KHz to 192 KHz.
A Support either master or slave mode
The HMCtesround (1 28S) bus proviidoens ian tsetraf nadcaer df ocro
audi o appl i-wiartd omerdidagl 2 4IRi@nRerst. ai nbasn il RtSer f ace t
can be operated with 16/32 bit resolution in m
SPI'l. The audio sampling frequency from 8 KHz
3.21. Cryptographic acceleration Unit (CAU)

A Supports DES, TDES or AES (128, 192, or 256) algorithms.

A DESDESsupports Electronic codebook (ECB) or
mo d.e

A AES supporkeyl28@eWwisdrs -R&% bits

A AES supports EIl ectr oniipchea o dbelboocokk c(hEadBn)i,ngC ( C
Counter (1®@dde ,nmIaldis/counter mode (GCM), Galois message
authentication code mode (GMAC), Counter with CBC-MAC (CCM), Cipher
Feedback mode (CFB) and Output Feedback mode (OFB).

A DMA transfer for incoming .and outgoing data i

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 c codebook (ECB),
chaing (CBC) mode, Coun tGalois/countdrenode (GCR)) Galnig d e ,
message authentication code mode (GMAC), Counter with CBC-MAC (CCM), Cipher
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Feedback mode (CFB) and Output Feedback mode (OFB).

3.22. Segment LCD controller (SLCD)
A Configurabluenfccyame freq
A Blinking of individual segments or all segmer
A Supports Static, 1/2, 1/3, 1/ 4, 1/6 and 1/ 8 ¢
A Supports 1/2, .1/3 and 1/ 4 bias
A Double buffer up to 8x32 bits registers to st
A The contrast can also be aaljusted by configur
A Optional voltage output driver for enhance Sl
The SLCD controller directly drives LCD displays by creating the AC segment and
common voltage signals automatically. It can drive the monochrome passive liquid crystal
display (LCD) which composed of a plurality of segments (pixels or complete symbols)
that can be converted to visible or invisible. The SLCD controller can support up to 32
segments and 8 commons.

3.23. Comparators (CMP)
A Twéd astt-aoraiiHpolwoew comparators wit.h software co
A Programmable reference vibl.®age (internal or e
Tw&€omparsgtCoiPs) iimpl ement ed wi tlhti nc atnh ewadkeev iucpe f r ¢
sleep mode to generate interrupts and breaks f
as a window comparator. The internal voltage r «
input channel of the ADC.

3.24. Universal serial bus full-speed device interface (USBD)

A USB 2 .-9pded Ildevice controller.

A Support USB 2.0 Link Power Management.

A Dedi caiByite SRAM used for data packet buffer.
A Support embwemderd tptud IDP | ine.

A lntegrated USB PHY.

The Universal -sPerecidalderisef ulnlterface (USBD) mo

speed internal USB PHY and no more external PH
the four types of transfer (coretfrionle,d bul kUSBi n2t
protocol . USBD shiippiordesn d®d o disBs that can be

confi.gured
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GigaDevice
3.25. Debug mode
A Serial wire JTAGDR)ebug port ( SWJ
The AIWIDP I nterface is embedded and is a combin
port thets enalber a serial wire debug or a JTAG
3.26. Package and operation temperature

A L QF P @3D32L233RxT6), L QF GRBBL2IBCxT6) , L Q FSDRI233KXT6)
an @F N3 GD32L233KxQ6).
Operation temp4e0 AC 8% &Citnadhugset:r i al | evel)

>
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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
proper | maxaitmumer ati ngs. Exposure to the absolu
for extended periods may affect device reliabil

T a b 4-& Absolute maximum ratings ®

Symbol Parameter Min Max Unit
Vbp External voltage range® Vss - 0.3 Vss + 3.63 \Y
Vbpa External anal og su|l Vssa0O. 3| Vssar 3. \%
Vin Input voltage on 5V tolerant pin® Vss - 0.3 Vbp + 3.63 \Y
Input voltage on other I/O Vss - 0.3 3.63 \Y,
| oWy Variations between different Vop power pins 0 50 mvV
|[VssxT Vss| Variations between different ground pins o} 50 mV
lio Maximum current for GPIO pins o} 25 mA
Ta Operating temperature range -40 +85 C
Power dissipation at Ta = 85€C of LQFP64 o} o}
Py Power dissipation at Ta = 85€ of LQFP48 o] o] iy
Power dissipation at Ta = 85€ of LQFP32 o] o]
Power dissipation at Ta = 85€ of QFN32 o] o]
Tste Storage temperature range -65 +150 C
Ts Maximum junction temperature o} +125 &

(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) Itis recommended that Vpp and Vppa are powered by the same source. The maximum difference between
Vo and Vppa does not exceed 300 mV during power-up and operation.

4.2 Operating conditions characteristics

Table 4-2. DC operating conditions

Symbol Parameter Conditions Min®| Typ [Max®| Unit
Vbb Supply voltag o] 1.7 3.13.6 V
Vbpa Anal og supply o] 1.7 3.13.6 V
VBAT Battery supply o} 1.7 3.13.6 V

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

Figure 4-1. Recommended power supply decoupling capacitors®
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DZ| Vear

100nF

] Voo

— 47eF+100nF

B e KRS

leF [ 10nF

VREFP

T T

leF 10 nF

Vss

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

T a b 4-2 Clock frequency®

Symbol Parameter Conditions Min | Max | Unit
fucLka A H B dlock frequency o} 0 64| MHz
facLk2 A H B @ock frequency o] 0 64| MHz
farp1 A P Bdlock frequency o] 0 32| MHz
fapp2 A P B dock frequency o] 0 64| MHz

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

T a b 4-& Operating conditions at Power up/ Power down®

Symbol Parameter Conditions Min | Max | Unit
Vopor i se ti me 1 0 b

tvoop - o} usy
Vopof al | ti me 50 b

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

T a b 4-= Start-up timings of Operating conditions®

Symbol Parameter Conditions Typ Unit
. Clock source 1.24| ms

ts t ampt St aurpt t i me
Clock source 16. 6 us

(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 conversion in Systemlnit function.

(3) PLL s off.

T a b #4-& Power saving mode wakeup timings characteristics® @

Symbol Parameter Typ Unit
Wakeup from Sleep mod 1.29

tsi eep us
Wakeup from Sl eep01lv9Ymode 1.30
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Symbol Parameter Typ Unit
Wakeup from S| eep02V9 naondde ( 1 392
NPLDO in Low-driver mode)
Wakeup fr-eme®pemode n( NnPoLrDa | )d 9. 95
Wakeup fr-eme®pemodei n( NPoL\D Ol 1) i 9.93
feeslee Wakeup fr-eme®pep mode 13.714
Wakeup fr-eme®pep mode 15.5¢
tstandb Wakeup from Standby m 20. 972
(1) Based on characterization, not tested in production.
2 The wakeup time is measured from the wakeup event to t|
the first instruction pgmnd¥sr 3 .h2 VelloRCloOMdI tSyosmntsem Vel oc |
4.3 Power consumption

The power measurements specified in the tables represent that code with data executing

from on-chip Flash with the following specifications.

T a b 4-& Power consumption characteristics®?®

Symbol Parameter Conditions Min | Typ® | Max | Unit
Vop = 3.3 V, HXTAL = 8 MHz, System clock 5 9 ol s
= 64 MHz, All peripherals enabled
Vop = 3.3 V, HXTAL = 8 MHz, System clock 5 4 2 5
= 64 MHz, All peripherals disabled
Vop = 3.3 V, HXTAL = 8 MHz, System clock 5 6 ol -5
= 48 MHz, All peripherals enabled
Vop = 3.3 V, HXTAL = 8 MHz, System clock 5 3 3 s
= 48 MHz, All peripherals disabled
Vop = 3.3 V, HXTAL = 8 MHz, System clock 5 4 8 &
= 36 MHz, All peripherals enabled
Vop = 3.3 V, HXTAL = 8 MHz, System clock 5 > 1| -5
oot ooa Supply current =36 MHz, All peripherals disabled mA
(Run mode) |Vop= 3.3V, HXTAL =8 MHz, System clock 5 4 3 5
= 24 MHz, All peripherals enabled
Vop = 3.3 V, HXTAL = 8 MHz, System clock 5 5 4l 5
= 24 MHz, All peripherals disabled
Vop = 3.3 V, HXTAL = 8 MHz, System clock 5 3 1| -5
=16 MHz, All peripherals enabled
Vop = 3.3 V, HXTAL = 8 MHz, System clock 5 1 sl 5
=16 MHz, All peripherals disabled
Vop = 3.3 V, HXTAL = 8 MHz, System clock 5 1 o 3
= 8 MHz, All peripherals enabled
Vop = 3.3 V, HXTAL = 8 MHz, System clock 5 1 2| -5
= 8 MHz, All peripherals disabled
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Symbol Parameter Conditions Min | Typ® | Max | Unit
Vop = 3.3 V, HXTAL = 8 MHz, System clock 5 1 3l s
=4 MHz, All peripherals enabled
Vop = 3.3 V, HXTAL = 8 MHz, System clock 5 0. 9 5
=4 MHz, All peripherals disabled
Vop = 3.3 V, HXTAL = 8 MHz, System clock 5 1 ol 5
= 2 MHz, All peripherals enabled
Vop = Vopa= 3.3V, HXTAL = 8 MHz,
System clock = 2 MHz, All peripherals ) 0.7 9o
disabled
Vop = 3.3 V, HXTAL = 4 MHz, System clock 5 o sl s
=1 MHz, All peripherals enabled
Vop = 3.3 V, HXTAL = 4 MHz, System clock 5 o 7l s
=1 MHz, All peripherals disabled
Vop= 3.3V, IRC16M = 16 MHz, HCLK = 16 5 1 8 &
MHz, All peripherals enabled
Voo = 3.3V, IRC16M = 16 MHz, HCLK = 16 5 o 7l s
MHz, All peripherals disabled
Vop=3.3V, IRC16M = 16 MHz, HCLK = 8 5 1 9 5
MHz, All peripherals enabled
Vop=3.3V, IRC16M = 16 MHz, HCLK = 8 5 o 6l s
MHz, All peripherals disabled
Vop=3.3V, IRC16M = 16 MHz, HCLK =4 5 o 7l s
Supply current MHz, All peripherals enabled
(Run 1 mode) |Vop=3.3V,IRC16M =16 MHz, HCLK =4 5 0. 4l -5
MHz, All peripherals disabled
Vop=3.3V, IRC16M = 16 MHz, HCLK =2 5 o sl s
MHz, All peripherals enabled mA
Vop=3.3V, IRC16M = 16 MHz, HCLK = 2 5 o 13l s
MHz, All peripherals disabled
Vop=3.3V, IRC16M = 16 MHz, HCLK = 1 5 o 4l 5
MHz, All peripherals enabled
Vop=3.3V, IRC16M = 16 MHz, HCLK = 1 5 0 4.3
MHz, All peripherals disabled
Vop = 3.3V, HXTAL = 16 MHz, HCLK =2 5 o 4l 5
MHz, All peripherals enabled
Vop = 3.3V, HXTAL = 16 MHz, HCLK =2 5 o 2l s
Supply current MHz, All peripherals disabled
(Run 2 mode) | Vopo= 3.3V, HXTAL =16 MHz, HCLK =1 5 0. 3| -5
MHz, All peripherals enabled
Voo= 3.3V, HXTAL = 16 MHz, HCLK = 1 5 o 2 5
MHz, All peripherals disabled
Supply current Vob = 3.3V, HXTAL = 8 MHz, CPl.J clock
off, System clock = 64 MHz, All peripherals| 8 7.4 8 | mA
(Sleep mode)
enabled

52



Z

GigaDevice

GD32L233xX

Dat as

Symbol

Parameter

Conditions

Min

Typ®

Max

Unit

Vop = 3.3 V, HXTAL = 8 MHz, CPU clock
off, System clock = 64 MHz, All peripherals
disabled

Vop = 3.3V, HXTAL = 8 MHz, CPU clock
off, System clock = 48 MHz, All peripherals
enabled

-0

-0

Vpp = 3.3 V, HXTAL = 8 MHz, CPU clock
off, System clock = 48 MHz, All peripherals
disabled

Vop = 3.3 V, HXTAL = 8 MHz, CPU clock
off, System clock = 36 MHz, All peripherals
enabled

Vop = 3.3 V, HXTAL = 8 MHz, CPU clock
off, System clock = 36 MHz, All peripherals
disabled

Vop = 3.3 V, HXTAL = 8 MHz, CPU clock
off, System clock = 24 MHz, All peripherals
enabled

Vop = 3.3 V, HXTAL = 8 MHz, CPU clock
off, System clock = 24 MHz, All peripherals
disabled

Vop = 3.3 V, HXTAL = 8 MHz, CPU clock
off, System clock = 16 MHz, All peripherals
enabled

Vop = 3.3 V, HXTAL = 8 MHz, CPU clock
off, System clock = 16 MHz, All peripherals
disabled

Vop = 3.3 V, HXTAL = 8 MHz, CPU clock
off, System clock = 8 MHz, All peripherals
enabled

Vop = 3.3 V, HXTAL = 8 MHz, CPU clock
off, System clock = 8 MHz, All peripherals
disabled

Vop = 3.3 V, HXTAL = 8 MHz, CPU clock
off, System clock = 4 MHz, All peripherals
enabled

Vop = 3.3 V, HXTAL = 8 MHz, CPU clock
off, System clock = 4 MHz, All peripherals
disabled

Vop = 3.3 V, HXTAL = 8 MHz, CPU clock
off, System clock = 2 MHz, All peripherals
enabled
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Symbol Parameter Conditions Min | Typ® | Max | Unit
Vop = 3.3 V, HXTAL = 8 MHz, CPU clock
off, System clock = 2 MHz, All peripherals | 0 0.6/ 0
disabled
Vop = 3.3 V, HXTAL = 4 MHz, CPU clock
off, System clock = 1 MHz, All peripherals | 8 | 0. 8| -8
enabled
Vop = 3.3 V, HXTAL = 4 MHz, CPU clock
off, System clock = 1 MHz, All peripherals | 0 0.6/ 0
disabled
Vop= 3.3V, IRC16M = 16 MHz, CPU clock
off, HCLK = 16 MHz, All peripherals o 1.6/ 90
enabled
Voo = 3.3V, IRC16M = 16 MHz, CPU clock
off, HCLK = 16 MHz, All peripherals -0 0.9-9
disabled
Voo = 3.3V, IRC16M = 16 MHz, CPU clock 5 o ol 5
off, HCLK = 8 MHz, All peripherals enabled
Voo = 3.3V, IRC16M = 16 MHz, CPU clock 5 o 3l s
off, HCLK = 8 MHz, All peripherals disabled
Supply current |Vop= 3.3V, IRC16M = 16 MHz, CPU clock 5 o 6l &
(Sleep 1 mode) |off, HCLK = 4 MHz, All peripherals enabled
Voo = 3.3V, IRC16M = 16 MHz, CPU clock 5 0. 3| -5
off, HCLK = 4 MHz, All peripherals disabled
Voo = 3.3V, IRC16M = 16 MHz, CPU clock 5 o 4l s
off, HCLK = 2 MHz, All peripherals enabled
Voo = 3.3V, IRC16M = 16 MHz, CPU clock 5 o 2l s
off, HCLK = 2 MHz, All peripherals disabled
Voo = 3.3V, IRC16M = 16 MHz, CPU clock 5 0. 3| -5
off, HCLK = 1 MHz, All peripherals enabled
Voo = 3.3V, IRC16M = 16 MHz, CPU clock 5 o 2l s
off, HCLK = 1 MHz, All peripherals disabled
Voo = 3.3V, IRC16M = 16 MHz, CPU clock 5 o 4l 5
off, HCLK = 2 MHz, All peripherals enabled
Voo = 3.3V, IRC16M = 16 MHz, CPU clock 5 o 2l s
Supply current |off, HCLK = 2 MHz, All peripherals disabled mA
(Sleep 2 mode) |Vop= 3.3V, IRC16M = 16 MHz, CPU clock 5 0. 3l 5
off, HCLK =1 MHz, All peripherals enabled
Voo = 3.3V, IRC16M = 16 MHz, CPU clock 5 0o 45
off, HCLK = 1 MHz, All peripherals disabled
Supply current | Voo = 3.3V, NPLDO in Low driver mode,
(Deep-sleep IRC40K off, RTC off, All GPIOs analog 4 93| o eA
mode) mode
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Symbol

Parameter

Conditions

Min

Typ @)

Max

Unit

Supply current
(Deep-sleep 1
mode)

Vop = 3.3V, NPLDO off, LPLDO on,
IRC40K off, RTC off, All GPIOs analog
mode

Supply current
(Deep-sleep 2
mode)

Vop = 3.3 V, NPLDO off, LPLDO on,
COREOFF0/SRAM1/COREOFF1 off,
IRC40K off, RTC off, All GPIOs analog

mode

Supply current
(Standby mode)

Vob = 3.3 V, LXTAL off, IRC32K off, RTC off

eA

ILxTAL+RTC

LXTAL+RTC

current

Voo off, Vear = 3.6V, LXTAL on with
external crystal, RTC on, Higher driving

eA

Voo off, Vear = 3.3V, LXTAL on with
external crystal, RTC on, Higher driving

eA

Voo off, Vear = 2.6V, LXTAL on with
external crystal, RTC on, Higher driving

eA

Voo off, Vear = 1.71V, LXTAL on with
external crystal, RTC on, Higher driving

eA

Voo off, Veat = 3.6V, LXTAL on with
external crystal, RTC on, Medium High
driving

eA

Voo off, Vear = 3.3V, LXTAL on with
external crystal, RTC on, Medium High

driving

eA

Voo off, Veat = 2.6V, LXTAL on with
external crystal, RTC on, Medium High
driving

eA

Voo off, Vear = 1.71V, LXTAL on with
external crystal, RTC on, Medium High

driving

eA

Voo off, Veat = 3.6V, LXTAL on with
external crystal, RTC on, Medium Low
driving

eA

Voo off, Veat = 3.3V, LXTAL on with
external crystal, RTC on, Medium Low

driving

eA

Voo off, Vear = 2.6V, LXTAL on with
external crystal, RTC on, Medium Low

driving

eA

Voo off, Vear = 1.71V, LXTAL on with
external crystal, RTC on, Medium Low
driving

eA

Voo off, Veat = 3.6V, LXTAL on with
external crystal, RTC on, Low driving

eA

Vop off, Vear = 3.3V, LXTAL on with

eA
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Symbol Parameter Conditions Min | Typ® | Max | Unit
external crystal, RTC on, Low driving
Voo off, Vear = 2.6V, LXTAL on with
DD BAT Wi 5 0.5l 5 eA
external crystal, RTC on, Low driving
Vop off, Vear = 1.71V, LXTAL on with 5 o 4l 5 A
external crystal, RTC on, Low driving

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

(2) When analog peripheral blocks such as ADCs, HXTAL, LXTAL, IRC8M, or IRC40K are ON, an additional

power consumption should be considered.

(3) The system clock 36MHZ (inclusive) to 64MHZ (inclusive) adopts FMC_WAIT_STATE_1, the system

clock 24MHZ (inclusive) to 1IMHZ (inclusive) adopts FMC_WAIT_STATE_O.

Figure 4-2. Typical supply current consumption in Run mode

—— All peripherals enabled
4.31
—— All peripherals disabled

Ipp*+lppa(MA)

0.94

1 2 4 8 16 24
System clock(MHz)

'- - - - - >

9.02

4.24
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Figure 4-3. Typical supply current consumption in Sleep mode
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[$)]

—0— All peripherals enabled
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w

—o— All peripherals disabled
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4.4 EMC characteristics

EMS (electromagnetic susceptibility) includes |
negat)i wmnd FTB (Burst of Fast Transient voltage
i s gi Vabe 4-8. iEMS characteristics, based on the EMS | evels
compliant with I EC 61000 series standard.

Table 4-8. EMS characteristics®
Symbol Parameter Conditions Level/Class

) Vop= 3. 3=V25TA
Vol tage applied t

VEsD . ) LQFPG4Lre 64 M 3A
induce a functi of

confor ms t 042

Fast transient vol Vop= 3. 3A=V25T4
VFTB induce a functiona LQFP6G#4Le 64 M 4A
10pF opma Wdssp/i ns confor ms t o444l

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

4.5 Power supply supervisor characteristics

Table 4-9. Power supply supervisor characteristics®
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Symbol Parameter Conditions Min Typ Max | Unit
LVDT[2:0] = 000, rising edge 8 2.15 0 \
LVDT[2:0] = 000, falling edge | O 205 | O v
LVDT[2:0] = 001, rising edge | O 230 | 9 v
LVDT[2:0] = 001, falling edge | O 220 | O v
LVDT[2:0] = 010, rising edge | 9 245 | O v
LVDT[2:0] = 010, falling edge | 9 235 | O Vv
Low Voltage Detector | LVDTI2:0]= 011, risingedge | © | 260 | © | v
Vivb?)
Threshold LVDT[2:0] = 011, falling edge | © 250 | O v
LVDT[2:0] = 100, rising edge | 9 275 | O Vv
LVDT[2:0] = 100, falling edge | © 265 | O v
LVDT[2:0] = 101, rising edge | O 200 | 8 Vv
LVDT[2:0] = 101, falling edge | © 280 | 9 Vv
LVDT[2:0] = 110, rising edge | O 300 | O v
LVDT[2:0] = 110, falling edge | © 290 | O Vv
Vivoh§ 2 LVD hysteresis ) d 100 d mvV
Browmt re rising edge o] 1.6 o]
VBoRoO . v
threshol falling edge o} 1.5 0
Browmt re rising edge o] 2.1 o]
VBoR1 . v
threshol falling edge o} 2.0| o
Browmt re rising edge o] 2.3 o]
VBoOR2 . v
threshol falling edge o} 2.2 0o
Browmt re rising edge o} 2.6| 0
VBOR3 . v
threshol falling edge o} 2.5 0o
Browmt re rising edge o} 2.9 o]
VBoOR4 X \%
threshol falling edge o} 2.8| 0o
Power on reset
Vpor( 1) 1. 1.6 1. V
threshold
Power down reset
Veor( ) 5 1. 1.5 1. v
threshold
VppRhyst( 2 PDR hysteresis d 40 d mV
trstrempol 4 Reset temporization o} 550 o us

(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
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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 4-10. ESD characteristics @

Symbol Parameter Conditions Min | Typ | Max | Unit
Electrostatic discharge Ta=25¢C;
VEsD(HBM) o} o} 200| V
voltage (human body model) JS-001-2017
Electrostatic discharge Ta=25C;
VEsD(cDM) ) o} o} 500| V
voltage (charge device model) JS-002-2018

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

Table 4-11. Static latch-up characteristics®

Symbol Parameter Conditions Min | Typ | Max | Unit
|-test 8 8 N20| mA
LU Ta=25T; JESD78
Vsupply OVer voltage o} o] 5.4 V

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

4.7 External clock characteristics

Tab#bh-t2 High speed external cloclkriyBXBAL) eg@ame IC
characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
frx T AR Crystal or cer Vo= 3. 3 4 8 48 | MHz
Re( 2) Feedback r es; Vop= 3. 3 3 400 o k q
Recommended m
CuxTh2® capacitance o ) d 20 | 30 | pF
OSCOUT
Dugyxtht) Crystal or cer d 30 | 50 | 70 %
gm( 2) Oscillator tr4g Startup| @ 20 | & |mA/
Ibo( HXxTRL) Crystal or cer Vpop= 3. 3 o} 032 0o mA
current
tsunx®al) |[Crystal or cer Vbp=3.3 V| & 1.27 | & ms

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

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

3) Cuxtaun= H&TAE2 2 *obdXs) , FiQia@ € duxarz it is recommended matching
OSCI N OsSCourT. Foesap Gist crystal/ ceramic | oad capacitance,
ceramic manufs@actures. PEBr a@d MCU pin stray capacitance.
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T a b 4-2 3High speed external user clock characteristics (HXTAL in bypass mode)

Symbol Parameter Conditions | Min |Typ| Max | Unit
Ext ernal clock s
fuxTtaL (&)t Vpp= 3. 1 8 50 MHz
frequency
VhxTatb &) OSCIN input pin high level voltage v 3 0.7 Vop| 8 Vb v
D D= .
VhxTaL?) OSCIN input pin low level voltage Vss | & |0.3Vop
tr L HxTalL) OSCIN high or low time d 5 d )
ns
trR/ F( HXTAL) OSCIN rise or fall time d d 10
C @ OSCI N ctapapitarice 3 5 3 pF
Dug yxTA2Yy Duty cycl e 3 30 |50 70 %
(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
TabWe4 Low speed external clock (LXTAL) gener a
characteristics
Symbol Parameter Conditions Min Typ Max | Unit
fuxtht) [Crystal or ce Vop= 3. 3 () 32.7 & k H
Recommended
Cuxtht) (| capacitance ) d 10 ) p F
and 0OSC320
DugiyxthilCrystal or ce 3 30 3 70 | %
Lower dri
| o 3.6 0
capabili
Medi um | o
.| o 4.8 6}
) capabili
gn(2) |Oscillator tr - - e A
Medi um hig
.| o 8.4 s}
capabili
Hi gher dr
N ' 10.8 s}
capabili
Lower dri
.| o 332 o
capabili
Me di und rliow
.| o 392 o
Crystal or ce capabili
IpoL xThl) - - nA
current Medi um hig
.. | o 562 o
capabili
Hi gher dr
.| o 692 o
capabili
Crystal or cg
tsuL x A ¢ Y . Vop= 3. 3 o} 0.3 o) s
ti me

()
@
(©)

4)

Based on characterization, not tested in production.
Guaranteed by design, not tested in production.

Cixtau1 = Cixtaz = 2%(Croap - Cs), For Cixrair and Cixrarz, it is recommended matching capacitance on
OSC32IN and OSC320UT. For Cioap, it is crystal/ceramic load capacitance, provided by the crystal or
ceramic manufacturer. For Csg, it is PCB and MCU pin stray capacitance.
ts uL x Tistthe startup time measured from the moment it is enabled (by software) to the 32.768 kHz
oscillator stabilization flags is SET. This value varies significantly with the crystal manufacturer.
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T a b 4-E5Low speed external user clock characteristics (LXTAL in bypass mode)
Symbol Parameter Conditions Min Typ Max [Unit
External clo
fuxtaL(E)e ) Vop= 3. 3 S} 32.768 | 1000 |kHz
oscillator {
OSC32IN input pin high level
VL xTal® 0.7 Vop o) Vob
voltage
Vop= 3. 3 \Y
OSC32IN input pin low level
VL xTALR) Vss o) 0.3 Vbp
voltage
th/ L(LX¥L] OSC32IN high or low time d 250 d
ns
tr/ F(LxX1%L] OSC32IN rise or fall time d ) 50
Ci (2) 0OSC3 21 N capatifance ) d 5 d pF
Du g yxTht) Duty cycl ) 30 50 70 %
(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
4.8 Internal clock characteristics
T a b 4-k 6High speed internal clock (IRC16M) characteristics
Symbol Parameter Conditions Min Typ Max | Unit
Hi gh Speed
firc1s Oscill ator Vop= p¥a= 3. 3 o] 16 d MHz
frequency
Vop= p¥a=3. 3 \ -1 .t50
. o} 0 %
TaA=-40 AC ~ + 1.05
Il RC16M osci
Vop= p¥a=3. 3 \| -1 .t50
Frequeaenocwuyr a . o} 6} %
) TaA= 0 AC -~ 1.00
F a c t-torriymme g
ACCRC18 Vop= p¥a 3. 3
) -1.0 o] +1.0| %
Ta= 25AC
Il RC16M osci
Frequency Uasce ) 3 0 .13 8 %
tri mmit @g
DirciMl RC16M osci ll Vopo= p¥a= 3. 3 | 45 50 55 | %
|l RC16M oscill Vopo= p¥a~ 3. 3
Iooi rRci o] 110 o) eA
current fircem 16 MH
|l RC16M osci l Vopo= p¥a~ 3. 3
tsui rcith ) ) 0.75| 8 £s
ti me fircem 16 MH

(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
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T a b 4-k7Low speed internal clock (IRC32K) characteristics
Symbol Parameter Conditions Min | Typ [Max| Unit
Vop= p¥a—= 3. 3 3117
Low Speed I nt TA=-40~8% AC 32.
fi rc3z2k k Hz
(I RC32K) fr Vbp= p¥a 3. 3
) 30 35
Ta=25 AC
Il RC32K oscill Vop= p¥a~ 3. 3
lobbal R 2 | 0 160| 0 nA
current Ta= 25 AC
Il RC32K oscill Vop= p¥a~ 3. 3
tsui Rc¥e ) ; 4 40 | o €s
ti me Ta= 25 AC
(1) Guaranteed by design, not tested in production.
(2) Based on characterization, not tested in production.
Table 4-18. High speed internal clock (IRC48M) characteristics
Symbol Parameter Conditions Min Typ Max | Unit
Hi gh Speed
fi Rcas\ Oscill ator Vbp= p¥a= 3. 3 |0 48 4 MHz
frequency
Vopb= p¥a=3. 3
i d [3.1t3e0. &) & %
Ta=-40 AC ~ 4
|l RC48M osci
Vopb= p¥a=3. 3
Frequanocwyr a i d |-3.t3e0 .8 & %
) Ta= 0 AC -~
F a c t-torriymme g
A CCrcas Vop= p¥a 3. 3
i -1.0 0 +1.0| %
Ta= 25AC
Il RC48M osci
Frequency Uusce o} o} 0.12]|09 %
tri mei eg@
Di rca®vl RC48M oscill Vop= p¥a= 3. 3 |45 50 55 | %
Il RC48M oscill Vop= p¥a 3. 3
Iobatl RCW)s o] 327 d eA
current fircoem 48 MH
|l RC48M osci l Vbp= p¥a 3. 3
tsui Rk . ) 1.8 ) £€s
ti me firc2oem 48 MH

()
@

Based on characterization, not tested in production.
Guaranteed by design, not tested in production.
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4.9 PLL characteristics

T a b 42 9PLL characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit

PLL input
foLL®n ) 2 ) 16 | MHz

frequenc
PLL out puj
frLLo@r ) 16 | & 64 | MHz
frequenc

PLL VCO out

fvc & 3 8 8 64 | MHz
frequenc
tLoc® PLL | ock ) ) ) 20( es
Current <co
Iod 1) VCO f réelq MHz o} 400 | © €A
on ooV
Cycle to c
~ . o} 120 | o
) rms
Ji pifer System cl of ps
Cycle to c
o} 900 | o
peak to peak™
(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
(3) Value given with main PLL running.
4.10 Memory characteristics
T a b 4-2 OFlash memory characteristics
Symbol Parameter Conditions Min | Typ | Max Unit
Number of gl
PEvEY)] program /er Ta=-40 AC ~ +| 10 d 3 kcycles
before failu
tref ) Data retent] 10k cycAd=e$85al 10 3 8 years
trro&2)| Word progran Ta=-40 AC ~ +| & 37. 8 £s
teradé) Page erase Ta=-40 AC ~ +| @ 11| 8 ms
tMERA $ B Mass erase Ta=-40 AC ~ + 8 12| 8 ms

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

411 NRST pin characteristics

T a b 4-2 1NRST pin characteristics
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Symbol Parameter Conditions Min [Typ| Max |Unit
ViL(nd8{ NRST Input | ow . -0.5 8 |0.35Vop
) 1. 7 DVob= bpYA Vv
Viv(nrR®] NRST I nput high R 0. 6/6p| & |Voo+0.5
O 3V63
Vhy6t) |Schmidt trigger 400 ] mv
Rp @ Pull-up equivalent resistor 3 40 3 k q
(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
Figure 4-4. Recommended external NRST pin circuit
i VDD i VDD
External reset circuit :
' 10 kq i Reu
: i ] NRST
§ K 100 nF
4.12 VREF buffer characteristics
Table 4-22. VREF buffer characteristics
Symbo Par amet er Conditions Min Ty p Max| Unit
Vo AV Anal og Supp ) 2.7 3.3 3.6 \Y
Out[RLetferenVDDA: 3.3=V25| 2.4, 2.5 2.5
VREF \
Vol tage | A poNl | Ten 2.4/ 2.5 2.5
Power Sup DC oEl 0) 0 57 o)
PSRR _ _ dB
Rejectiol pgoer20m0) | 8 57 | &
Ts P Setup Tin Ci= ¢F +nRO 0 d 200| es
ILoap®k LoaRlegul at| lLoabrom 0¢e¢Ad & 5 3 eV EA
CLoa® Load Capa( o) o) 1 ) sF
TRIIM Trim Ste 3 3 3 8 mV

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

(2). Based on characterization, not tested in production.
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T a b 4-2 31/0 port DC characteristics® @)
Symbol Parameter Conditions Min [Typ| Max |Unit
Standard 10 Low level|1 . 7 DVob= %0
. o} 8 |0.3Vop
v input voltage \%
IL N N
5V-tolerant 10 Low . 7 DVob= p¥aO
. o} 8 |0.3Vop
level input voltage \% v
Standard 10 High . 7 DVDb= p¥A0
) 0. Vbpo| 6 o}
v level input voltage \Y
IH N N
5 V-tolerant 10 High . 7 DVob= p¥aO
) 0. Vbo| 6 o}
level input voltage \Y
Low level output Vop= 1. 71 o} 0.26| 0o
voltage for an 10 Pin Vop= 3. 3 o} 0.13| o
(1l +8 mA4 Vop= 3. 6 o} 0.13| o
VoL
(1l +10 m Vop= 1. 71 o} 0.20| o
(1 O_speed
Low level output Vop= 3. 3 o} 033 o v
voltage for an 10 Pin
Vbp= 3. 6 o} 032 o
(1l +20
High level output Vop= 1. 71 o} 1.46| o
voltage for an 10 Pin Vop= 3. 3 o} 3.15| o
(1l +8 mA4 Vop= 3. 6 o} 3.45| &
VoH
(il +10 m Vop= 1. 71 o} 1.38| 0o
(I O_speed .
High level output Vopo= 3. 3 5 201 & v
voltage for an 10 Pin
(IlO: +20 m Vb b= 3.6 0 3.22 0
(1l +4 m/ Vbp= 1. 71 d 0. 0
Low level output Vob= 3. 3 5 0. 5
voltage for an IO Pin
Vo (il +8 mA Vbp= 3. 6 o} 0. o} Vv
(I O_speed
Low level output Vop= 1. 71 o} 0 o}
voltage for an IO Pin Vop= 3. 3 o} o}
(1l +15 m Vop= 3. 6 d 0
(Il +4 mA Vop= 1. 71 3 1. 3
High level output Vop= 3. 3 ) 287 o
voltage for an 10 Pin
V -
OH (e +8 mA Vop= 3. 6 o) 3.19| o Vv
(I O_speed
High level output Vop= 1. 71 o} o} o}
voltage for an 10 Pin Vop= 3. 3 o} 242 o
(1l +15 m Vop= 3. 6 0 278 0o
VoL (1l +1 mA Vop= 1. 71 4 0. o] \%
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Symbol Parameter Conditions Min [Typ| Max |Unit
(I O_speed Low level output Voo= 3.3 V| & 0. 5
voltage for an IO Pin
(il +4 mA Vbop= 3.6 V| 0 0. o}
(il +1 m Vop= 1. 71 o 1. 5]
VoH High level output Voo= 3.3 V| & 265 &
(1 O_s peed|voltage for an 10 Pin
(Il +4 mA Vbp= 3.6 V| 0 299 o
Internal pull-up
Rpu® , d d 40 d k q
resistor
Internal pull-down
Rpp@ ) o} o} 40 o} k q
resistor

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

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

(3) All pins except PC13/PC14/ PC15. Since PC13 to PC15 are supplied through the Power Switch, which
can only be obtained by a small current, the speed of GPIOs PC13 to PC15 should not exceed 2 MHz
when they are in output mode(maximum load: 30 pF).

Ta b 4-241/0 port AC characteristics®

GPIOx_OSPD[1:0] bit value® Parameter Conditions Max | Unit
1. 7 YopO® 3V,63 6
CL=10pF
GPIOx_OSPD->0SPDy([1:0] = X0 Maximum .
1.7 YO 3V,63 MHz
" 10_Speed = 2 MHz"” frequency 5
CL=30pF
1. 760 3 V,&8=50pF| 4
1. 7 Yop©® 3V,63
17
CL=10pF
GPIOx_OSPD->0OSPDy[1:0] = 01 Maximum 1.7 YooO® 3V,63 14 | MH
z
" 10_Speed = 10 MHZ" frequency CL=30pF
1. 7 Yop©® 3V63
12
CL=50pF
1. 7 Yop©® 3V,63
81
CL=10pF
GPIOx_OSPD->0SPDy[1:0] = 11 Maximum 1.7 Yoo® 3V,63 2 | uH
z
" 10_Speed = 50 MHz" frequency CL=30pF
1.7 YooO 3V,63
60
CL=50pF

(1) Bas erdc har act enotitestedtinipmduction.

20 The 1/ 0O
manual

speed
vedlactedt oi ss et

i s

t he

out put

speed.

configur@8PDhyind: @QlhebiGtPd OXROSED t o t h
GPI O port
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Figure 4-5. /0O port AC characteristics definition
90 90
EXTERNAL 10 9 10
OUTPUT i
ON 50pF ; ; ,
tr(lot)ou —p ‘a—p'  f(IO)out
If (tr + t) O 2/3 T, then maximum frequency is achieved .
The duty cycle is™ 45%-55%" when loaded by 50 pF
4.14 ADC characteristics
T a b 4#-25ADC characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
Voo &) Operating ) 1.8 | 33 | 36 | V
Vi@ ADC i nputrawng d 0 8 |Voba| V
fap & ADC cl ock 8 0.125| 8 16 | MHz
12bit 0.0l 8 |1.067
lebit 0.0 & 1.23 | MSP
fs@ Sampling
8bit 0.0/ & 145 | S
6-bi t 0.0 & 1.78
Var R Anal og inpu 16 external; 0 8 Vopa | V
Rai ® Externplut im S e &quation 1 8 d [513| kq
Il nput sampl
Rap & ) d d o) 05 | kq
resistanc
) No pin/pad ca
Cap® |Input samplir i ) ) 3 pF
included
tca® Calibratio fabe 16 MHz ) 13.| 8 £s
ts@ Sampling t fabe 16 MHz |0. 1] 8 [14.]| ¢s
12bit 0 15| 0
Tot al conyv -
lebit 0 13| o 1/
tcon® | time(includi .
) 8bit d 11| 8 fapc
ti me)
6-bi t d 9 )
fs= 1M o) 133 &
ADC consumpt
IbbAa( AD fs= 0. 5M o) 77| O uA
Vbbpa
fs= 10Kk o) 17. 9
fs= 1M o) 14. o
ADC consumpt
Ibbv(aD fs= 0. 5M 6] 7.¢ 0 uA
VREF P
fs= 10k o) 0.4 0
ts ¢ Startup t ) 3 5 3 us
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(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.

Equatli aRmax fol2mula—r7T—— 2

The for muEguatohd)vei § used to determine the maxi mum ex
for an error below 1/ 4 witL®8EBsoHetéoN)= 12 (from 12

T a b 4-26ADC Ran max for fapc = 16 MHz®

Ts(cycles) ts( € s) Rammax ( k q )
2.5 0.16 4. 8
7.5 0.47 15. 6
13.5 0.85 28. 4
28. 5 1.79 60. 6
41.5 2.60 88.5
55.5 3.47 118. 6
71.5 4 . 47 153.0
239.5 14.97 513.6

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

T a b 4-2 7ADC dynamic accuracy at fapc = 16 MHz®

Symbol Parameter Test conditions Min | Typ | Max | Unit
ENOB Effective number of bits fabc = 16 MHz 108 | 112 | o bits
SNDR |Signal-to-noise and distortion ratio| Vooa =Vrer+ =3.3V | 66.7 | 69.1

SNR Signal-to-noise ratio Input Frequency =20 | 66.9 | 69.3 dB
kHz
THD Total harmonic distortion o} -82 | -78
Temperature = 25N

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

T a b 4-2 8ADC static accuracy at fapc = 16 MHz®

Symbol Parameter Test conditions Typ | Max | Unit
Offset Offset error o} o}
faoc = 16 MHz -
DNL Differential linearity error #06 | N1|LSB
Voba = Vrer+ = 3.3V —
INL Integral linearity error #0.8 | N1.

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

T a b 4-29ADC dynamic accuracy at fapc = 16 MHz®

Symbol Parameter Test conditions Min | Typ | Max | Unit
ENOB Effective number of bits fapc = 16 MHz 10.7 | 112 | o bits
SNDR |Signal-to-noise and distortion ratio| Vooa = 3.3V Vrer+ = 2.5 | 66.2 | 69.1

SNR Signal-to-noise ratio \ 66.4 | 69.3
Input Frequency = 20 dB
THD Total harmonic distortion kHz o} -82 | -78
Temperature = 25N

(1) Based on characterization, not tested in production.
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T a b 4-2 0ADC static accuracy at fapc = 16 MHz®
Symbol Parameter Test conditions Typ | Max | Unit
Offset Offset error o} o}
: o ) fapc = 16 MHz, —
DNL Differential linearity error #06 | N1|LSB
Voba = 3.3V Vrer+ = 2.5V —
INL Integral linearity error #0.8 | N1
(1) Based on characterization, not tested in production.
T a b 4-2 1ADC dynamic accuracy at fapc = 16 MHz®
Symbol Parameter Test conditions Min | Typ | Max | Unit
ENOB Effective number of bits fapc = 16 MHz, 10.5 | 10.8 bits
SNDR |Signal-to-noise and distortion ratio| Vopa = Vrer+=1.8V | 64.9 | 66.7
SNR Signal-to-noise ratio Input Frequency =20 | 65.1 | 66.9 dB
kHz
THD Total harmonic distortion o} -71 | -68
Temperature = 25N
(1) Based on characterization, not tested in production.
T a b 4- 2ADC static accuracy at fapc = 16 MHz®
Symbol Parameter Test conditions Typ | Max | Unit
Offset Offset error o} o}
- — - fanc = 16 MHz, ~
DNL Differential linearity error #0.8 | N1|LSB
- - Vopa = Vrer+ = 1.8 V —~
INL Integral linearity error 1 | N1
(1) Based on characterization, not tested in production.
4.15 DAC characteristics
Table 4-33. DAC characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
Voph!) Operating ) 1.7 3.17363]| V
VrRee?)|Positive Ref ¢ 3 1.7 &8 |Vopal V
Negative Re
VREF 2) o] o] Vssa | O Vv
Vol tage
RL 0aD?) Resistive |Resistive load 5 3 3 k q
Impedance output with buffer
Rd2) | mpedance ) 3 15 | kq
OFF
CL 0ab?) CapacitivelCapacitive | oal & 3 50 | pF
Lower DAC_OUT
0.2 o] o] \%
DAC_ Ol buffer ON
) Lower DAC_OU
mi (#) Lower DAC_OUT
0.5 o] o] mV
buffer OFH
Higher DAC_OUT voltage with 3 5 Vbpa
- Hi gher DAC_O
ma k2) Hi gher DAC_OUT Vbpa
o} o} \Y
buffer OFH 1LS
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Symbol Parameter Conditions Min | Typ | Max | Unit
With no | oad
DAC current
lbpAl) ) , code(0x800) of 8 40(Q4 o gA
in gquiescenr
VrRepr 3.3 V
With no | oad
DAC current consumption
1)
IbpvRrREFS in quiescent mode code(0x800) o| 8 114 o eA
VRerre 3.3 V
) ] ] ] 1it configl| & ) N0
DN L) | Differential non linearity — LSB
12bit config| © o) N 2
] ] 1it configl| & 0 N1
| N Integral non linearity - LSB
12bit config| 0O o} N 4
Of f(dy Of fset er DAC i-bi t2mod & d Ni2 | LSB
GH1) Gain erro DAC i-bhi t2mod & No.| & %
Tsetfth Settling CLoa® PEFE,Lol K | 8 8 €s
Twakd?)| Wakeup from o} o} o} €S
Max frequency
Updat R .
(t2h DAC_OUT <chanl CLoa® DPF,.LofD Ky o} o} 4 |MS/
ra
code i to
Powsupply r
PSRR) ) NO LBadL&D50 plh 0o -80 o} dB
rati edit o
(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
4.16 Temperature sensor characteristics
T a b 4-2 4Temperature sensor characteristics
Sy mbo Parametern Conditi| Min Ty p Ma x Uni t
VoFrF Uncalibrated Offset Ta=30C o} 1022 0 mV
Eorr® | Uncalibrated Offset Error Ta=30C ) 8 mvV
M Slope o} o} 3.3 0 mV/C
Em® Slope Error ) ) 30 3 eV/ A
o Ta=-40Cto
LINC 3) Linearity o) 0. 4 o) C
85¢C
ton Turn-on Time o} o} o} o} €S
Temp Sensor Error Using
_ Ta=-40Cto
ETOT®G) Typical Slope and g5 © 3.5 8 4.7 C
Factory-Calibrated Offset

@
@
®

Represents one standard deviation from the mean.
The factory-calibrated offset value is stored in the read-only area of flash in locations OxX1FFFF7F8.
Based on characterization, not tested in production.
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4.17 Comparators characteristics

T a b 4-2 5CMP characteristics( 1)

Symbol Parameter ConditiongMiirnTyp MaxUni
Vbbpa Operating o} 1.7 3.33.6 V
Vi N Il nput volt 4 o 0 o) Vopa| V
Ve G Scaler inpu o} o] 0.4 o0 \%
Vsc Scaler offs ) ) N5| & | mV
Scalercoensaaumy BEN=0 (bridg| o 200 o n A
Ibpf SCAL
fromaV BEN=1 (bridg| & 0.4 9 €A
tsTART_scal Scal er star o) 4 100 o €S
Propagation Ultra | ow po 0 3.6/ o €S
to mV step wit Medi um power| & 0.1 o €s
overdrive Hi gh speed pgq o 55| 9 ns
Ultra | ow po| o 0.9 0
Ibp Current con Medi um power|l & 1 0 €A
Hi gh speed pq o 47| 0
Voftset Of fset er ) d N5| & |mV
No Hystere| d 0 o}
Vhyst Hysteresis LowWysteres} o 8 8 mV
Medi um Hyst| & 16| 0
Hi gh Hysten o 32| 0

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

Figure4-6.CMP hysteresi s

cMP_IP A

CMP_IM

CMP_IM-Viyet

CMP_OUT T
-
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418 TIMER characteristics
T a b 4-2 6 TIMER characteristics @
Sy mbo Par ameter Condi ti o| Min Ma x Uni t
_ 0 1 0 tTIMERXCLK
tres Ti mer resol u
friverxcLk = 64 MHz 15. 0 ns
‘ Timer external clock o) 0 friMERXCLK/2 MHz
EXT
frequency friMErxcLk = 64 MHz 0 32 MHz
RES Timer resolution o) o] 16 bit
16-bit counter clock period 4 1 65536 tTIMERXCLK
tcounter  |When internal clock is
frimerxcLk = 64 MHz  |0.0156 10214 €S
selected
] ) 0 65536 x 65536 | triMERXCLK
tMAX_COUNT Maximum possible count
friMERxCLK = 64 MHZ 67.11 S

(1) Guaranteed by design, not tested in production.
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4.19

SLCD controller characteristics

T a b 4-2 7SLCD controller characteristics @

Sy mb ¢ Paramete‘ Condition|Min Typ|MaxUni
VsLco SLCD external vol o} o} 3. 6
VsiLcoo SLCD internal referel 0 2.6 0
VsLcb1 SLCD internal refere 0 2.8| 0
VsLcp2 SLCD internal refere o 2.9 0
VsLcp3s SLCD internal refere o 3.0| 0 \%
VsLcp4 SLCDnternal referenc| o 3.2 0
VsLcps SLCD internal referel 0 3.3] 90
VsiLcps SLCD internal referel 0 3.5 90
VsLcop7 SLCD internal referel 0 3.6| 0
Buffer OFF (
0. o} 2
VsLce xt ern SLCD_CTL re
Cext ) uF
capacitan Buffer ON (V
1 o} 2
SLCD_CTL re
Su | curregBuffer OFF
PRLY ( o} 3.2 o
atpp¥ 2. 2 SLCD_CTL re
Ist clp?) uA
Supply currentfromvDD| Buf f er OFF (
t Voo = 3.0 V ] 0 2.4 o
at Voo = 3. SLCD_GTlgi st
Buf fer OFF (
o} 0.5 o
PULSE = 0
Buf fer ON (V(
Bi o} 0.6| 0
i as
lvsLep Supply currein from ) uA
Vsiep (Vsieco=3.0V) |guffer ON (vd
] o} 0.8 0o
Bi as)
Buf fer ON (V(
] o} 0.9 o
Bi as)
Tot al Hi gh Resistor val
Run o) o] 0 Mq
net wor k
Tot al Low Resistor valu
Rin 0 o} o} kq
net wor k
Vaa Segment/ Common highes| & VsiLco 0
V3a Segment/ Common 3/ 4 | 0 B/ 4\ 0
Va3 Segment/ Common 2/ 3 | 0 2/ 38\ o
V12 Segment/ Common 1/ 2 | o [1/ 2\ o Y,
Vi3 Segment/ Common 1/ 3 | 0 [1/ 38\ 0
V14 Segment/ Common 1/ 4 || 3 [1/ 4\ 0
Vo Segment/ Common | owest| & 0 o}

@
@

SLCD connected.

Guaranteed by design, not tested in production.
SLCD enabled with 3V internal step-up active,1/8 duty,1/4 bias, division ratio= 64, all pixels active, no
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4.20 I2C characteristics
T a b 4-2 812C characteristics M@0
St anda Fast m
Conditi Fast m ;
Symba Par amet e mo d e plus |Uni
ons
Mi n| Max| Mi 1 Max| Mi 11 Ma x
tscL(H) SCL cl ock 4.0/ 0o 0. o] o] €S
tscL(L) SCL cl ock 4.7 0O 1. o] o) €s
tsu(spa) SDA setup time 250| o o] 50 4 ns
o) 10 (
th(sba) SDA data hold time 5 0(3)]| 345| 0 900 O 450 ns
SDA and SCL rise
tr(spasscL) ] o) o] 100| o 300/ o 120 ns
time
SDA and SCL fall 304)
tispasscL) ] o) d 300 300(3(4)| 120/ ns
time 5)
Start condition hold
th(sTA) ] o} 4.0/ 0o 0. o} 0.2 o €s
time
Repeated
ts(sTA) conditidq 0O 4.7 98 0. o 0.2 & €S
setup ti
Stop condi
ts(sTO) ) o} 4.0/ 0o 0. o} 0.2 8 €s
ti me
Stop to
touft condition o) 4.7 0O 1. o] 0. o] €S
free)
(1) Guaranteed by design, not tested in production.
(2) To ensutamdardmmoede | 2C facexmquehche At | east 2 MHz, To ensur e
frequedceryuystf kast4atMHz. To ensure the fasdcikimodé peustl 2C
| eaastmul ti ple of 10 MHz.

(©)

the falling edge of SCL.

4 Base
B In t
®) I n t

d on characterization,
he condition of
he condition of

I 2C
I 2C

not

tested

frequency-up=

in

The device should provide a data hold time of 300 ns at least in order to bridge the undefined region of

production.
r4e0s0i skt Hozr,

4 OL_Skpeed =

frequencyp =r dsiMitizor | ©_Bpleed = 5
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Figure 4-7. 12C bus timing diagram
/)
tsu(sTA) o
SDA \_
thuﬂ‘
thisTay i LI }l‘SEA’
SCL 70%5;
= = Ao o
4.21 SPI characteristics
T a b 4-2 9Standard SPI characteristics®
Symbol Parameter Conditions Min | Typ | Max | Unit
fsck SCK clock f o} o} o} 16| MHz
tsck(H SCK cl ock hMaster Fooid e b 4T o) 20| o ns
presc = 4
tsck (1 SCK clock IMaster foode p Al o} 20| o ns
presc =4
SPI master mode
tv( mo) Data output o] o] o] 10| ns
tsu(mi)) Data input o] ns
tH( M) Data input o] 0 o) 6] ns
SPI sl ave mode
tsu(nss| NSS enabl e s o} 0 o) o] ns
th(nss)l NSS enabl e o] 1 o) o) ns
ta(so)| Dat a output o} o] 8 o] ns
tbis(sgd Data output o] o) 9 o) ns
tv( so) Data output o] o) 9 o) ns
tsu(siy) Data input o] 0 o] o) ns
tH(st) Data input o] 1 o] o) ns

(1) Based on characterization, not tested in production.
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Figure 4-8. SPI timing diagram - master mode

SCK (CKPH=0 CKPL=0)

SCK (CKPH=0 CKPL=1)

SCK (CKPH=1 CKPL=0)

tsck

—

tSCK(H) ba—p!
SCK (CKPH=1 CKPL=1) —| | tsckah | | | | | |
LsuI) b e
MISO D[0] >< >< >< X D[7]
LF=1,FF16=0 < tHMI
MOsI >< D[0] >< >< >< x D[7]
<
tv(vo)
Figure 4-9. SPI timing diagram - slave mode
NSS
< tsck > » [H(NSS)
SCK (CKPH=0 CKPL=0) tsck(rje—lESY | | |
tsunss >
SCK (CKPH=0 CKPL=1) | | |
tDIS(s0) 4
tA(SO) <+
" ty(so)
MISO D[] >< >< >< >< D[7] >—
MOSI D[O] >< >< >< >< D[7]
>ty

tsuny ™

1
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4.22 I2S characteristics
T a b #4-4012S characteristics®
Symbol Parameter Conditions Min | Typ | Max | Unit
Master mode (data: 16 bits,
. o} 6.25| o
fck Cl ock fr eqg|l Audiofrequency=96kHz) MHz
Slave mode o} o} 12.5
tH Clock high time 5 o] 80 o] ns
L Clock low time o} 80 o} ns
tv( ws) WS valid time Master mode 0 3 o] ns
tH( ws) WS hold time Master mode o] 3 4 ns
tsu( ws) WS setup time Slave mode 0 o) 4 ns
tH( ws) WS hold time Slave mode 3 o] 4 ns
12S slave input clock duty
Du g ¥yck Slave mode o} 50 o} %
cycle
tsu(so_n Data input setup time Master mode 1 o] 4 ns
tsu(sb_sR) Data input setup time Slave mode 0 o) 4 ns
tH(SD_MR) ) ] Master receiver 0 o] o] ns
Data input hold time -
tH(sD_sR) Slave receiver 1 0 0 ns
o Slave transmitter
tusp_sT) Data output valid time o] o] 10 ns
(after enable edge)
) Slave transmitter
th(sp_sT) Data output hold time 3 o] 0 ns
(after enable edge)
o Master transmitter
tuso_mm) Data output valid time o] o] 10 ns
(after enable edge)
) Master transmitter
th(sp_wmm) Data output hold time 0 o] o] ns
(after enable edge)

(1) Based on characterization, not tested in production.
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Figure 4-10. I12S timing diagram - master mode

CPOL=0

CPOL=1

SD transmit

SD receive

WS output —\

. fck
[\ [\ /
< L >
[\ /
tv(ws)—» -4— PRTR oSy —» e

— fv(sD_MT)

N ’ th(sp_mT)

X -

A X
A X

X

tsu(sb_MR—»i &

A

Y

tH(SD_MR)

Figure 4-11. 12S timing diagram - slave mode

CPOL=0

CPOL=1

WS input

SD transmit

SD receive

. tck
_ [\ [ \__J /
PN
\ [/ /
PRI — i
tHws)
tsuws) > R }i(SDisT) '—" th(sp_sT)

X A

A\
A\

X

tsusb_sr) —* %+

tH(SD_SR)
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4.23 USART/LPUART characteristics
T a b 4-£ 1USART/LPUART characteristics ®
Sy mb o Par ameter Condi tions| Mi nf TypgMaxUni

fsck SCK clock f frckx 64 MHz| 0 o} 32| MHz

tsck( H) SCK c¢clock h frcLkx 64 MHz|[15. 6 0 d ns

tsck(L) SCK c¢clock | frcLkx 64 MHz|15. 6 0 0 ns

(1) Guaranteed by design, not tested in production.
4.24 USBD characteristics
Table 4-42. USBD startup time
Sy mb o Par ameter Ma x Uni
tsTarTUP USBD startup tim 1 £s
(1) Guaranteed by design, not tested in production.
Table 4-43. USBD DC electrical characteristics
Symbol Parameter Conditio Min TypMajUni
Vb USBD operati ng( o} 3. o |3.
I npt{ Vbl Differential i o} 0.7 0o o} v
| evi®|Vem| Di fferential col I ncl udressng 0. § o 2.
Vse| Single ended re o} 0.9 o 2.
Out p| VoL Static output/Rof Kag® 3. 0 o} 0. v
| e v@| Vou Static output| Rof klgbossV| 2. § 3. 33.
Red 2) USBDP Vi s¥ 1.7 1.91.| Kq
(1) Guaranteed by design, not tested in production.
(2) Based on characterization, not tested in production.
Table 4-44. USBD full speed-electrical characteristics @

Symbo Par ameter Condi tio MinTyp Max|{Uni
tr Rise time CL=50pF 4 5 20 ns
tr Fall time CL =50 pF 5 20 ns
trRFM Rise/ fall time matching tr/ tr 90| o 111 %
VCRs Output signal crossover voltage o} 1.0 0 2.0 V

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

Figure 4-12. USBD timings: definition of data signal rise and fall time

Differential

Crossover
points

data lines
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4.25 WDGT characteristics

T a b 44 5FWDGT min/max timeout period at 32 kHz (IRC32K)®

Prescal er PR[2: 0] Min timeout RLD[11:0]= [Max timeout RLD[11:0]=Un
0x000 OXFFF
1/ 4 000 0.125 512
1/ 8 001 0.25 1024
1/ 16 010 0.5 2048
1/ 32 011 1 4096 ms
1/ 64 100 2 8192
1/ 128 101 4 16384
1/ 256 110 or 8 32768

(1) Guaranteed by design, not tested in production.
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Ta b 44 6WWDGT min-max timeout value at 64 MHz (fpcLk1)®
Presca Min timeout value | Max timeout value
di vi dePSC[ 3 CNT[6:0] = 0x40 uni CNT[6:0] = OX7F uni
1/ 1 0000 6 4 4. 096
1/ 2 0001 128 8.192
1/ 4 0010 256 &S 16. 384
1/ 8 0011 512 32.768
1/ 16 0100 1.024 65. 536
1/ 32 0101 2.048 131.072
1/ 64 0110 4. 096 262. 144
1/ 128 0111 8.192 524.288 ms
1/ 256 1000 16. 384 1048. 57 ¢
1/512 1001 32.768 ms 2097. 1571
1/1024 1010 65. 536 4194. 304
1/204¢§ 1011 131.072 8388. 60¢
1/409¢ 1100 262.144 16777. 21
1/8193 1101 524. 288 33554. 43
(1) Guaranteed by design, not tested in production.
4.26 Parameter conditions

Unless otherwise specified, all values given for Voo = Voba=3.3V, Ta=25 N.

Dat as
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5 Package information
5.1 LQFP64 package outline dimensions
Figure 5-1. LQFP64 package outline
3 A
Q%?m %Jmmmmmmmmmm@hj
D
D1
EHAAHHHEAAAAAAAA
% % DETAIL: F
= el E
[min| mim] PR ,
= = b1l
54% %17 BASE METAL %‘L (:‘71%
EE j T;HHHHJH&HHHH | SEWO@T“”’“WG
Table 5-1. LQFP64 package dimensions
Symbol Mi n Ty p Ma x
A 3 3 1.60
A1l 0.05 3 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 3 0.26
b1 0.17 0.20 0.23
c 0.13 3 0.17
c1 0.12 0.13 0.14
D 11.80 12.00 12.20
D1 9.90 10.00 10.10
11.80 12.00 12.20
El 9.90 10.00 10.10
e o} 0.50 o}
L 0.45 3 0.75
L1 K} 1.00 d
d 0A 8 7 A
(Original di mensions are in millimeters)
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Figure 5-2. LQFP64 recommended footprint
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LQFP48 package outline dimensions

Figure 5-3. LQFP48 package outline
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Table 5-2. LQFP48 package dimensions

Sy mbol Mi n Ty p Ma x
A o] 0 1.60
Al 0.05 4 0.15
A2 1.35 1.40 1.45
A3 0.59 0.614 0.69
b 0.18 0 0.26
b1 0.17 0.20 0.23
c 0.13 o) 0.17
cl 0.12 0.13 0.14
D 8. 80 9.00 9. 20
D1 6. 90 7.00 7.10
E 8. 80 9.00 9. 20
E1l 6. 90 7.00 7.10

e o} 0.50 o}
0.45 o) 0.75

L1 o] 1.00 o}

d 0A ) 7A

(Original dimensions are in millimeters)
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Figure 5-4. LQFP48 recommended footprint
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5.3

LQFP32 package outline dimensions

Figure 5-5. LQFP32 package outline
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Tabb-2 LQFpPa&83c2k age di mensi ons
Symbol Min Typ Max
A o) 0 1.60
Al 0.05 0 0.15
A2 1.35 1.40 1.45
A3 0.59 0.614 0.69
b 0.33 4 0.41
b1l 0.32 0. 35 0.38
c 0.13 o) 0.17
cl 0.12 0.13 0.14
D 8. 80 9.00 9.20
D1 6. 90 7.00 7.10
8. 80 9.00 9. 20
E1l 6. 90 7.00 7.10
o) 0.80 o}
L 0.45 o) 0.75
L1 1.00 o}
d 0A 8 7 A
(Original dimensions are in millimeters)
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Figure 5-6. LQFP32 recommended footprint
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54 QFN32 package outline dimensions

Fi gwbife QFN32 package outline

D
¢ bl
32 ~ 32
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N 100000
S el
A Nd EXPOSED THERMAL
PAD ZONE
TOP VIEW SIDE VIEW BOTTOM VIEW

Tabb4 QFN32 package di mensi ons

Symbol Mi n Typ Ma x
A 0.70 0.75 0.80
Al 0 0.02 0.05
b 0.15 0.20 0.25
b1 0.114
c 0.20 o}

D 3.90 4.00 4. 10
D2 2.60 2.70 2.80
E 3.90 4.00 4.10
E 2 2.60 2.70 2.80
e o} 0.40 o}

h 0.25 0.30 0. 35
K o} 0.30 o}

L 0.30 0.35 0.40
N d 2.80

Ne 2.80

(Original di mensions are in millimeters)
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Figure 5-8. QFN32 recommended footprint
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6 Ordering information

Table 6-1. Part ordering code for GD32L233xx devices

Temper at

Ordering FI ash ( Packagg Package )
operating
I ndustr
GD32L233RCT6 256 LQFP64 Gr een 3
-40AC to
I ndustr
GD32L233RBT6 128 LQFP64 Gr een 3 3
-4 0 AC+ & A (
Il ndustr
GD32L233R8T6 64 LQFP64 Gr een 3
-40AC to
Il ndustr
GD32L233CCT6 256 LQFP48 Gr een 3
-40AC to
Il ndustr
GD32L233CBT6 128 LQFP48 Gr een 3
-40AC to
Il ndustr
GD32L233C8T6 64 LQFP48 Gr een 3
-40AC to
I ndustr
GD32L233KBT6 128 LQFP32 Gr een 3
-40AC to
I ndustr
GD32L233K8T6 64 LQFP32 Gr een 3
-40AC to
I ndustr
GD32L233KBQ6 128 QFN32 Gr een 3
-40AC to
I ndustr
GD32L233K8Q6 64 QFN32 Gr een 3
-40AC to
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v

Revision history

Table 7-1. Revision history

Revi si o

Description

Dat e

1. 0

I nitial

Rel ease

Oc28 20
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Important Notice

This document is the property of GigaDevice Semiconducntcdrudlimeg. anoc
any product of the Company iPe »dwjich eadwn eed tthy st le cQonmemany tihreder t he
|l aws and treat®&efRepuubt he BPEoghéeéna and other jurisdictuader worl dwi
such | aws and treaties and does not grant any I|license ummyer its
rights. The names and brands of third party referredrteidenet do(i f

identification purposes only.

The Company makes no warranty of any kind, express or implied, wit
l'imited to, the implied warranties of sneer cThheent@dmpdany ddands fridtheas
liability arising out of the application or use of anogcPmemdtuct des

is provided only for reference purposesment te pheperispodassibgm, tpyr

the functionality and safety of any application made ofluthiss infor
whi ch has been expressly identified rien dehsei ganpepd ,i cdaebv eel oapgerde, e meemnd/, o |
for ordinary business, industrial, personal , and/ or household ap]|
aut horized for use as components in systemponmesi waepdomnmns synsttamed
installations, atomic energy control instruments, combustion C
transportation instrumentsypponrf fdeviscganadr i npdcteesmant ctytsd e fmse dii ;mall
resuscitation equipment and surgical implants), pollution control
failure of the device or Product could cause péUsomalndeppduillpg,esde
Customers shall take any and all actions to ensure using and sell
regul ations. The Company is not |I|iable, in whole oanynagpawel |l aad
i@ suppliers and/or distributors from any c¢l ai m, damagether ot her
Products. Customers shall indemnd fyummlidi édod dandh/ecs€odipatmyiamst wg&i ma
al |l cl ai ms, costs, damages, and other liabilities, incdrnuding cl a

Unintended Uses of the Products.

Information in this document is ¢guotvs deldhes oCerhpany rcenarewd s otnh aevirt ihi
corrections, modi fications or improvements to this document and P
notice.

© 2021 GigaDevice 1 All rights reserved
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