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1.

General description

The GD32H75Exx device belongs to the high performance line of GD32 MCU family. It is a
new 32-bit general-purpose microcontroller based on the Arm® Cortex®-M7 core with best
cost-performance ratio in terms of enhanced processing capacity, reduced power
consumption and peripheral set. The Arm® Cortex®-M7 processor is a highly efficient high-
performance, embedded processor that features low interrupt latency, low-cost debug, and
has backwards compatibility with existing Cortex-M profile processors. The processor has an
in-order super-scalar pipeline that means many instructions can be dual-issued, including
load/load and load/store instruction pairs because of multiple memory interfaces. The Cortex-
M7 is a high-performance processor, which features a 6-stage superscalar pipeline with
branch prediction and an optional FPU capable of single-precision and optionally double-
precision operations. The instruction and data buses have been enlarged to 64-bit wide over
the previous 32-bit buses. It also provides a Memory Protection Unit (MPU) and powerful
trace technology for enhanced application security and advanced debug support.

The GD32H75Exx device incorporates the Arm® Cortex®-M7 32-bit processor core operating
at 600 MHz frequency with Flash security protection to prevent illegal code/data access. It
provides up to 3840 KB on-chip Flash memory, 512KB AXlI SRAM and 512KB RAM shared
(ITCM/DTCM/AXI) memory. An extensive range of enhanced I/Os and peripherals connected
to four APB buses. The devices offer up to two 14-bit 4 MSPS ADCs, a 12-bit 5.3 MSPS ADC,
a 12-bit DAC, up to ten general 16-bit timers, two 16-bit PWM advanced timers, four 32-bit
general timers, two 32-bit basic timers, and two 64-bit basic timers, as well as standard and
advanced communication interfaces: up to six SPIs, one OSPI, four 12Cs, four USARTs and
four UARTS, four 12Ss, three CAN-FDs one USBFS and one USBHS. Additional peripherals
as EXMC interface, Filter arithmetic accelerator (FAC) and high performance digital filter
module (HPDF) are included. The GD32H75Exx device also integrates the EtherCAT
subdevice controller (ESC).

The device operates from a 1.71V to 3.6V power supply and available in —40 to +85 °C
temperature range for grade 6 devices, -40 to +105 °C temperature range for grade 7 devices.
Three power saving modes provide the flexibility for maximum optimization of power
consumption, an especially important consideration in low power applications.

The above features make GD32H75Exx devices suitable for a wide range of interconnection
and advanced applications, especially in areas such as inverters, stepper drives, 10 modules,
factory communication modules, servo drive control and so on.

a
w
o
w
=
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a
|
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ARM
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2. Device overview
2.1. Device information

Table 2-1. GD32H75Exx devices features and peripheral list

GD32H75Exx
Part Number
YMJ6 YMJ6B
FLASH (KB) 3840 3840
SRAM (KB) 1024 1024
General
] 10 10
timer
(2-3,14-16,40-44) (2-3,14-16,40-44)
(16-bit)
General
. 4 3
timer
(1,4,22,23) (1,4,22)
(32-bit)
Advance
d 2 2
timer(16- ©n ©n
2 bit)
G) .
£ | Basic
=i 2 2
timer
(5.6) (5.6)
(32-bit)
Basic
] 2 2
timer
(50,51) (50,51)
(64-bit)
SysTick 1 1
Watchdo
2 2
g
RTC 1 1
USART 4 4
UART 4 4
12C 4 4
2 6/4 6/4
S| SPII12S
b (0-5)/(0-2.5) (0-5)/(0-2,5)
(0]
S| osPI 1 1
@]
O
CAN 3xFD 3xFD
USBFS 1 1
USBHS 1 1
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GD32H75Exx
Part Number
YMJ6 YMJI6B
ESC 1 1
Ethernet
2 0
PHY
HPDF 1 1
EXMC 1 1
FAC 1 1
EDOUT 1 1
TMU 1 1
Units 2 2
14bit
Chann
ADC 22 20
els
Units 1 1
12bit
Chann
ADC 15 15
els
DAC | Units 1 1
CMP 2 2
GPIO 116 113
Package BGA240 BGA240 Bypass
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2.2. Block diagram

Figure 2-1. GD32H75Exx block diagram
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2.3.

Pinouts and pin assignment

Figure 2-2. GD32H75EYMJ6 BGA240 pinouts
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2.4.

1 2 3 4 5 6 7 8 9
=96 @) (DE @EOE ) E) @) ) (=9 )

Figure 2-3. GD32H75EYMJ6B BGA240 bypass pinouts
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Memory map

Table 2-2. Memory map of GD32H75Exx devices

Pre-defined

Regions

Bus

Address

Peripherals

External
RAM

0xD000 0000 -

OXDFFF FFFF

EXMC - SDRAM device 1

0xC000 0000

- OXCFFF FFFF

EXMC - SDRAM device 0

(EXMC Bank 0 Region 0-3)

0xA000 1000

- OXBFFF FFFF

Reserved

0xA000 0000 -

0xA000 OFFF

Reserved

0x9000 0000 -

OX9FFF FFFF

OSPIO

0x8000 0000 -

OX8FFF FFFF

EXMC - NAND

0x7000 0000 -

OX7FFF FFFF

OSPI1

0x6000 0000 -

OX6FFF FFFF

EXMC - NOR/PSRAM/SRAM
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Pre-defined .
Regions Bus Address Peripherals
0x5802 7000 - Ox5FFF FFFF Reserved
0x5802 6400 - 0x5802 67FF Reserved
0x5802 6000 - 0x5802 63FF Reserved
0x5802 5000 - 0x5802 5FFF Reserved
0x5802 4C00 - 0x5802 4FFF CRC
0x5802 4800 - 0x5802 4BFF Reserved
0x5802 4400 - 0x5802 47FF RCU
0x5802 2C00 - 0x5802 43FF Reserved
0x5802 2800 - 0x5802 2BFF Reserved
0x5802 2400 - 0x5802 27FF Reserved
ARBa 0x5802 2000 - 0x5802 23FF Reserved
0x5802 1C00 - 0x5802 1FFF GPIOH
0x5802 1800 - 0x5802 1BFF GPIOG
0x5802 1400 - 0x5802 17FF GPIOF
0x5802 1000 - 0x5802 13FF GPIOE
0x5802 0C00 - 0x5802 OFFF GPIOD
0x5802 0800 - 0x5802 OBFF GPIOC
0x5802 0400 - 0x5802 07FF GPIOB
0x5802 0000 - 0x5802 03FF GPIOA
Peripheral 0x5801 0000 - 0x5801 FFFF Reserved
0x5800 7400 - 0x5800 FFFF Reserved
0x5800 7000 - 0x5800 73FF Reserved
0x5800 6C00 - 0x5800 6FFF Reserved
0x5800 6800 - 0x5800 6BFF LPDTS
0x5800 5800 - 0x5800 67FF PMU
0x5800 5400 - 0x5800 57FF Reserved
0x5800 4CO00 - 0x5800 53FF Reserved
0x5800 4800 - 0x5800 4BFF FWDGT
0x5800 4000 - 0x5800 43FF RTC
0x5800 3CO00 - 0x5800 3FFF VREF
APBA 0x5800 3800 - 0x5800 3BFF CMPO - CMP1
0x5800 3400 - 0x5800 37FF Reserved
0x5800 3000 - 0x5800 33FF Reserved
0x5800 2C00 - 0x5800 2FFF Reserved
0x5800 2800 - 0x5800 2BFF Reserved
0x5800 2400 - 0x5800 27FF Reserved
0x5800 2000 - 0x5800 23FF Reserved
0x5800 1CO00 - 0x5800 1FFF Reserved
0x5800 1400 - 0x5800 17FF Reserved
0x5800 0800 - 0x5800 13FF Reserved
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Pre-defined .

Regions Bus Address Peripherals
0x5800 0400 - 0x5800 O7FF SYSCFG
0x5800 0000 - 0x5800 03FF EXTI
0x5200 C000 - 0X57FF FFFF Reserved
0x5200 BCOO - 0x5200 BFFF Reserved
0x5200 B80O0 - 0x5200 BBFF Reserved
0x5200 B400 - 0x5200 B7FF OSPIM
0x5200 BOOO - 0x5200 B3FF Reserved
0x5200 A00O - 0x5200 AFFF OSPI1
0x5200 9400 - 0x5200 9FFF Reserved
0x5200 9000 - 0x5200 93FF RAMECCMU Region 0
0x5200 8000 - 0x5200 8FFF Reserved
0x5200 7000 - 0x5200 7FFF Reserved

AHB3 0x5200 6000 - 0x5200 6FFF Reserved
0x5200 5000 - 0x5200 5FFF OSPI0
0x5200 4000 - 0x5200 4FFF EXMC
0x5200 3400 - 0x5200 3FFF Reserved
0x5200 3000 - 0x5200 33FF Reserved
0x5200 2000 - 0x5200 2FFF Flash memory interface
0x5200 1000 - 0x5200 1FFF Reserved
0x5200 0000 - 0x5200 OFFF MDMA
0x5110 0000 - Ox51FF FFFF Reserved
0x5100 0000 - 0x510F FFFF AXI interconnect matrix
0x5006 1000 - Ox50FF FFFF Reserved
0x5006 0COO0 - 0x5006 OFFF Reserved
0x5006 0800 - 0x5006 OBFF Reserved
0x5006 0400 - 0x5006 O7FF Reserved
0x5006 0000 - 0x5006 O3FF Reserved
0x5005 0400 - 0x5005 FFFF Reserved

APB3 0x5005 0000 - 0x5005 03FF Reserved
0x5004 0000 - 0x5004 FFFF Reserved
0x5000 0000 - 0x5003 FFFF Reserved
0x5000 3000 - 0x5000 3FFF WWDGT
0x5000 2000 - 0x5000 2FFF Reserved
0x5000 1000 - 0x5000 1FFF Reserved
0x5000 0000 - 0x5000 OFFF Reserved
0x4802 5000 - 0x4FFF FFFF Reserved(AHB2)
0x4802 4800 - 0x4802 4FFF FAC

AHB2 0x4802 4400 - 0x4802 47FF T™MU
0x4802 4000 - 0x4802 43FF Reserved

0x4802 3000 - 0x4802 3FFF

RAMECCMU Region 1
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Pre-defined .

Regions Bus Address Peripherals
0x4802 2C00 - 0x4802 2FFF Reserved(AHB?2)
0x4802 2800 - 0x4802 2BFF Reserved
0x4802 2400 - 0x4802 27FF Reserved
0x4802 1C00 - 0x4802 23FF Reserved(AHB2)
0x4802 1800 - 0x4802 1BFF TRNG
0x4802 1400 - 0x4802 17FF Reserved
0x4802 1000 - 0x4802 13FF Reserved
0x4802 0400 - 0x4802 OFFF Reserved(AHB2)
0x4802 0000 - 0x4802 03FF Reserved
0x4800 1800 - 0x4801 FFFF Reserved(AHB2)
0x4800 1400 - 0x4800 17FF Reserved
0x4800 1000 - 0x4800 13FF Reserved
0x4800 0COO0 - 0x4800 OFFF Reserved
0x4800 0800 - 0x4800 OBFF Reserved
0x4800 0400 - 0x4800 O7FF Reserved
0x4800 0000 - 0x4800 03FF Reserved
0x400C 0000 - 0x47FF FFFF Reserved(AHB1)
0x4008 0000 - 0x400B FFFF USBHS1
0x4004 0000 - 0x4007 FFFF USBHSO
0x4003 8CO00 - 0x4003 FFFF Reserved
0x4003 8400 - 0x4003 8BFF Reserved
0x4003 8000 - 0x4003 83FF Reserved
0x4003 3000 - 0x4003 7FFF Reserved
0x4003 0000 - 0x4003 2FFF Reserved
0x4002 C000 - 0x4002 FFFF Reserved
0x4002 BCOO - 0x4002 BFFF
0x4002 BOOO - 0x4002 BBFF Reserved
0x4002 AOOO - 0x4002 AFFF

AHB1

0x4002 8000 - 0x4002 9FFF Reserved
0x4002 6800 - 0x4002 7FFF Reserved
0x4002 6400 - 0x4002 67FF Reserved
0x4002 6000 - 0x4002 63FF Reserved
0x4002 5000 - 0x4002 5FFF Reserved
0x4002 4000 - 0x4002 4FFF Reserved
0x4002 3C00 - 0x4002 3FFF Reserved
0x4002 3800 - 0x4002 3BFF Reserved
0x4002 3400 - 0x4002 37FF Reserved
0x4002 3000 - 0x4002 33FF Reserved
0x4002 2C00 - 0x4002 2FFF Reserved
0x4002 2800 - 0x4002 2BFF EFUSE
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Pre-defined .

Regions Bus Address Peripherals
0x4002 2400 - 0x4002 27FF Reserved
0x4002 2000 - 0x4002 23FF Reserved
0x4002 1CO00 - 0x4002 1FFF Reserved
0x4002 1800 - 0x4002 1BFF Reserved
0x4002 1400 - 0x4002 17FF Reserved
0x4002 1000 - 0x4002 13FF Reserved
0x4002 0C00 - 0x4002 OFFF Reserved
0x4002 0800 - 0x4002 OBFF DMAMUX
0x4002 0400 - 0x4002 07FF DMA1
0x4002 0000 - 0x4002 03FF DMAO
0x4001 F400 - 0x4001 FFFF Reserved
0x4001 FOO0O - 0x4001 F3FF TIMER44
0x4001 DCOO - 0x4001 DFFF TIMER43
0x4001 D800 - 0x4001 DBFF TIMERA42
0x4001 D400 - 0x4001 D7FF TIMER41
0x4001 D000 - 0x4001 D3FF TIMER40
0x4001 C000 - 0x4001 CFFF CAN2(4KB)
0x4001 BOOO - 0x4001 BFFF CAN1(4KB)
0x4001 A0OO - 0x4001 AFFF CANO(4KB)
0x4001 8CO00 - 0x4001 9FFF Reserved
0x4001 8800 - 0x4001 8BFF EDOUT
0x4001 8400 - 0x4001 87FF TRIGSEL
0x4001 8000 - 0x4001 83FF Reserved(APB2)
0x4001 7C00 - 0x4001 7FFF Reserved
0x4001 7800 - 0x4001 7BFF Reserved

APB2 0x4001 7400 - 0x4001 77FF Reserved

0x4001 7000 - 0x4001 73FF HPDF
0x4001 6C00 - 0x4001 6FFF Reserved
0x4001 6800 - 0x4001 6BFF Reserved
0x4001 6400 - 0x4001 67FF Reserved
0x4001 6000 - 0x4001 63FF Reserved
0x4001 5C00 - 0x4001 5FFF Reserved
0x4001 5800 - 0x4001 5BFF Reserved
0x4001 5400 - 0x4001 57FF Reserved
0x4001 5000 - 0x4001 53FF SPl4
0x4001 4CO00 - 0x4001 4FFF Reserved
0x4001 4800 - 0x4001 4BFF TIMER16
0x4001 4400 - 0x4001 47FF TIMER15
0x4001 4000 - 0x4001 43FF TIMER14
0x4001 3C00 - 0x4001 3FFF Reserved
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Pre-defined .
Regions Bus Address Peripherals

0x4001 3800 - 0x4001 3BFF SPI5/12S5
0x4001 3400 - 0x4001 37FF SPI3
0x4001 3000 - 0x4001 33FF SPI10/12S0
0x4001 2C00 - 0x4001 2FFF ADC2
0x4001 2800 - 0x4001 2BFF ADC1
0x4001 2400 - 0x4001 27FF ADCO
0x4001 2000 - 0x4001 23FF Reserved
0x4001 1C00 - 0x4001 1FFF Reserved
0x4001 1800 - 0x4001 1BFF Reserved
0x4001 1400 - 0x4001 17FF USARTS5
0x4001 1000 - 0x4001 13FF USARTO
0x4001 0COO0 - 0x4001 OFFF Reserved
0x4001 0800 - 0x4001 OBFF Reserved
0x4001 0400 - 0x4001 O7FF TIMER7
0x4001 0000 - 0x4001 03FF TIMERO
0x4000 F800 - 0x4000 FFFF Reserved
0x4000 F400 - 0x4000 F7FF TIMERS1
0x4000 FO0O - 0x4000 F3FF TIMERS50
0x4000 ECO0 - 0x4000 EFFF Reserved
0x4000 E800 - 0x4000 EBFF Reserved
0x4000 E400 - 0x4000 E7FF TIMER23
0x4000 EOO0O - 0x4000 E3FF TIMER22
0x4000 DCOO - 0x4000 DFFF Reserved
0x4000 D800 - 0x4000 DBFF Reserved
0x4000 D400 - 0x4000 D7FF Reserved
0x4000 DOO0O - 0x4000 D3FF Reserved
0x4000 CCO0O0 - 0x4000 CFFF Reserved

APB1 0x4000 C800 - 0x4000 CBFF Reserved
0x4000 C400 - 0x4000 C7FF Reserved
0x4000 C000 - 0x4000 C3FF 12C2
0x4000 9800 - 0x4000 BFFF Reserved
0x4000 9400 - 0x4000 97FF Reserved
0x4000 8800 - 0x4000 93FF Reserved
0x4000 8400 - 0x4000 87FF CTC
0x4000 8000 - 0x4000 83FF Reserved
0x4000 7CO00 - 0x4000 7FFF UART7
0x4000 7800 - 0x4000 7BFF UART6
0x4000 7400 - 0x4000 77FF DAC
0x4000 7000 - 0x4000 73FF Reserved
0x4000 6CO00 - 0x4000 6FFF Reserved
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Pre-defined .

Regions Bus Address Peripherals
0x4000 6800 - 0x4000 6BFF Reserved
0x4000 6400 - 0x4000 67FF Reserved
0x4000 6000 - 0x4000 63FF Reserved
0x4000 5C00 - 0x4000 5FFF 12C3
0x4000 5800 - 0x4000 5BFF 12C1
0x4000 5400 - 0x4000 57FF 12C0
0x4000 5000 - 0x4000 53FF UART4
0x4000 4CO00 - 0x4000 4FFF UART3
0x4000 4800 - 0x4000 4BFF USART2
0x4000 4400 - 0x4000 47FF USART1
0x4000 4000 - 0x4000 43FF Reserved
0x4000 3C00 - 0x4000 3FFF SPI2/12S2
0x4000 3800 - 0x4000 3BFF SPI1/12S1
0x4000 3400 - 0x4000 37FF Reserved
0x4000 3000 - 0x4000 33FF Reserved
0x4000 2C00 - 0x4000 2FFF Reserved
0x4000 2800 - 0x4000 2BFF Reserved
0x4000 2400 - 0x4000 27FF Reserved
0x4000 2000 - 0x4000 23FF Reserved
0x4000 1C00 - 0x4000 1FFF Reserved
0x4000 1800 - 0x4000 1BFF Reserved
0x4000 1400 - 0x4000 17FF TIMERG6
0x4000 1000 - 0x4000 13FF TIMERS
0x4000 0C00 - 0x4000 OFFF TIMER4
0x4000 0800 - 0x4000 OBFF TIMER3
0x4000 0400 - 0x4000 07FF TIMER2
0x4000 0000 - 0x4000 03FF TIMER1
0x3880 1000 - 0x3FFF FFFF Reserved
0x3880 0000 - 0x3880 OFFF Backup SRAM
0x3000 8000 - 0x387F FFFF Reserved
0x3000 4000 - 0x3000 7FFF SRAM1(16KB)
0x3000 0000 - 0x3000 3FFF SRAMO(16KB)
0x2410 0000 - Ox2FFF FFFF Reserved

SRAM 0x2408 0000 - 0x240F FFFF RAM(512KE) shared
(ITCM/DTCM/AXI)
0x2400 0000 - 0x2407 FFFF AXI SRAM(512KB)
0x2008 0000 - 0x23FF FFFF Reserved
0x2007 0000 - 0x2007 FFFF
0x2006 0000 - 0x2006 FFFF DTCM RAM(from RAM shared)
0x2003 0000 - 0x2005 FFFF
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Pre-defined .
Regions Bus Address Peripherals

0x2002 0000 - 0x2002 FFFF
0x2001 C000 - 0x2001 FFFF
0x2001 8000 - 0x2001 BFFF
0x2001 0000 - 0x2001 7FFF
0x2000 D000 - 0x2000 FFFF
0x2000 C000 - 0x2000 CFFF
0x2000 8000 - 0x2000 BFFF
0x2000 5000 - 0x2000 7FFF
0x2000 2000 - 0x2000 4FFF
0x2000 1000 - 0x2000 1FFF
0x2000 0000 - 0x2000 OFFF
Ox1FFF FC10 - Ox1FFF FFFF Reserved
Ox1FFF FCOO - Ox1FFF FCOF Reserved
Ox1FFF F818 - Ox1FFF BFFF Reserved
Ox1FFF F800 - Ox1FFF F817 Reserved
Ox1FFF FOO0O - Ox1FFF F7FF Reserved
Ox1FFF ECOO - OX1FFF EFFF Reserved
Ox1FFF C010 - Ox1FFF EBFF Reserved
O0x1FFF CO000 - Ox1FFF COOF Reserved
Ox1FFF B00O - Ox1FFF BFFF Reserved
Ox1FFF 8000 - Ox1FFF AFFF Reserved
Ox1FFF 7A10 - OX1FFF 7FFF Reserved
Ox1FFF 7800 - Ox1FFF 7AOF Reserved
Ox1FFF 7400 - Ox1FFF 77FF Reserved
Ox1FFF 7000 - Ox1FFF 73FF Reserved

Code Ox1FFF 0000 - OX1FFF 6FFF Reserved
Ox1FFE C010 - OX1FFE FFFF Reserved
Ox1FFE C000 - Ox1FFE COOF Reserved
O0x1FF6 0000 - OXx1FFE BFFF Reserved
O0x1FF4 0000 - Ox1FF5 FFFF Reserved
Ox1FF1 0000 - Ox1FF3 FFFF Reserved
0x1FFO0 0000 - Ox1FFO FFFF System Memory
0x1002 0000 - OX1FEF FFFF Reserved
0x1001 0000 - 0x1001 FFFF Reserved
0x1000 0000 - 0x1000 FFFF Reserved
0x0A00 D000 - 0XOFFF FFFF Reserved
0x0A00 C000 - 0X0A00 CFFF Reserved
0x0A00 8000 - 0x0A00 BFFF Reserved
0x0A00 0000 - 0X0A00 7FFF Reserved
0x08CO0 1000 - OX09FF FFFF Reserved
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Pre-defined .
Regions Bus Address Peripherals
0x08CO0 0000 - 0x08C0 OFFF Reserved
0x0881 0000 - 0x08BF FFFF Reserved
0x0880 0000 - 0x0880 FFFF Reserved
0x0840 0000 - 0x087F FFFF Reserved
0x083C 0000 - 0x083F FFFF Reserved

0x0830 0000 - 0x083B FFFF

0x0810 0000 - 0x082F FFFF

0x0808 0000 - 0x080F FFFF

0x0806 0000 - 0x0807 FFFF

0x0802 0000 - 0x0805 FFFF

0x0801 0000 - 0x0801 FFFF

0x0800 0000 - 0x0800 FFFF

Flash memory

0x0030 0000 - 0x07FF FFFF Reserved
0x0010 0000 - 0x002F FFFF Reserved
0x0008 0000 - 0x000F FFFF Reserved

0x0002 6000 - 0x0007 FFFF

0x0002 0000 - 0x0002 5FFF

0x0001 0000 - 0x0001 FFFF

0x0000 0000 - 0x0000 FFFF

ITCM RAM(from RAM shared)
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2.5. Clock tree

Figure 2-4. GD32H75Exx clock tree

spsEwz0]

Legend:

HXTAL: High speed crystal oscillator
LXTAL: Low speed crystal oscillator
IRC32K: Internal 32K RC oscillator
IRC48M: Internal 48M RC oscillators
IRC64M: Internal 64M RC oscillators
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2.6. Pin definitions
2.6.1. GD32H75Exx BGA240 pin definitions

Table 2 3. GD32H75Exx BGA240 pin definitions

GD32H75Exx BGA240

Pin Name

Pins

Pin
Type(l)

110
Level®

Functions description

BOOT

E8

I/0

Default: BOOT

NRST

K1

Default: NRST

PAO

N5

I/0

Default: PAO

Alternate: TIMER1_CHO, TIMER1_ETI, TIMER4_CHO,
TIMER7_ETI, TIMER14_BRKINO, SPI5_NSS, 12S5_WS,
OSPIM_PO_106, USART1_CTS, UART3_TX, EXMC_A19,
TRIGSEL_INO, EVENTOUT

Additional: ADCO_IN16, WKUPO

PAO_C

T1

I/0

Default: PAO_C®
Additional: ADC01_INO

PAl

N4

I/0

Default: PA1

Alternate: TIMER1_CH1, TIMER4_CH1, TIMER14_MCHO,
USART1_RTS, USART1_DE, UART3_RX, OSPIM_PO0_IO3,
TRIGSEL_IN1, EVENTOUT

Additional: ADCO_IN17

PAl_C

T2

I/0

Default: PA1_C®
Additional: ADC01_IN1

PA2

N3

/0

Default: PA2

Alternate: TIMER1_CH2, TIMER4_CH2, TIMER14_CHO,
OSPIM_PO_l0O0, USART1_TX, TRIGSEL_IN7, EVENTOUT
Additional: ADCO1_IN14, WKUP1

PA3

u2

/0

Default: PA3

Alternate: TIMER1_CHS3, TIMER4_CH3, TIMER14_CH1,
12S5_MCK, OSPIM_PO0_IO2, USART1_RX,
USBHSO_ULPI_D0®, OSPIM_P0_SCK, TRIGSEL_IN4,
EVENTOUT

Additional: ADCO1_IN15

PA4

u3

I/0

Default: PA4

Alternate: TIMER4_ETI, SPIO_NSS, 12S0_WS, SPI2_NSS,
1252 WS, USART1_CK, SPI5_NSS, 1255 WS, EXMC_DS8,
EVENTOUT

Additional: ADC01_IN18, DACO_OUTO

PAS5

T3

I/0

Default: PA5

Alternate: TIMER1_CHO, TIMER1_ETI, TIMER7_MCHO,
SPIO_SCK, 12S0_CK, SPI5_SCK, 12S5_CK,
USBHSO0_ULPI_CK®, EXMC_D9, EVENTOUT
Additional: ADC01_IN19, DACO_OUT1
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GD32H75Exx BGA240

. . Pin I/O ; _
Pin Name | Pins Functions description
Type® |Level®
Default: PA6
Alternate: TIMERO_BRKINO, TIMER2_CHO,
PAG6 R3 1/0 TIMER7_BRKINO, SPI0_MISO, OSPIM_PO_l03,

SPI5_MISO, CMP_MUX_OUTO0, EVENTOUT
Additional: ADC01_IN3

Default: PA7

Alternate: TIMERO_MCHO, TIMER2_CH1, TIMER7_MCHO,
SPIO_MOSI, 12S50_SD, SPI5_MOSI, 12S5_SD,
OSPIM_PO_102, EXMC_SDNWE, TRIGSEL_IN5,
EVENTOUT

Additional: ADCO1_IN7

Default: PA8

Alternate: CK_OUTO, TIMERO_CHO, TIMER7_BRKINZ2,
[2C2_SCL, USARTO_CK, USBHSO_SOF®, UART6_RX,
CMP_MUX_OUT1, EVENTOUT

Default: PA9

Alternate: TIMERO_CH1, 12C2_SMBA, SPI1_SCK, 12S1_CK,
USARTO_TX, TRIGSEL _IN13, EVENTOUT

Additional: USBHS0_VBUS®

Default: PA10

PA10 L17 110 5VT |Alternate: TIMERO_CH2, USARTO_RX, TRIGSEL_IN12,
USBHSO0_ID®W, EVENTOUT

Default: USBHSO_DM®

PA7 R5 110

PA8 L16 I/0

PA9 J15 110 5VT

USBHSO
—| Ji4 110 Alternate: TIMERO_CH3, SPI1_NSS, 12S1_WS, UART3_RX,
DM-PALL USARTO_CTS, CANO_RX, TRIGSEL_IN13, EVENTOUT
Default: USBHSO_DP®
USBHSO Alternate: TIMERO_ETI, SPI1_SCK, 12S1_CK, UART3_TX,
DP-PA12 K16 Vo USARTO_RTS, USARTO_DE, CANO_TX, TIMERO_BRKINZ2,

TRIGSEL_IN12, EVENTOUT

Default: JTMS, SWDIO, PA13

Alternate: TIMERO_BRKIN1, TIMER7_BRKIN1, SPI1_NSS,
12S1_WS, UART3_RX, USARTO_CTS, CANO_RX,
EXMC_INT, TRIGSEL_IN10, EVENTOUT

Default: JTCK, SWCLK, PA14

Alternate: SPI1_SCK, 12S1_CK, UART3_TX, USARTO_RTS,
USARTO_DE, CANO_TX, TIMERO_BRKIN2, TRIGSEL_IN11,
EVENTOUT

Default: JTDI, PA15

Alternate: TIMER1_CHO, TIMER1_ETI, SPIO_NSS,

PA15 D15 1/0 12S0_WS, SPI2_NSS, 12S2_WS, SPI5_NSS, 12S5_WS,
UART3_RTS, UART3_DE, UART6_TX, TRIGSEL_OUTO,
EVENTOUT

PA13 H14 I/0

PA14 F15 I/0

27



2

GigaDevice GD32H75Exx Datasheet

GD32H75Exx BGA240

. . Pin I/O ; _
Pin Name | Pins Functions description
Type® |Level®
Default: PBO
Alternate: TIMERO_MCH1, TIMER2_CH2, TIMER7_MCH1,
PBO us 1/0 OSPIM_PO_l01, HPDF_CKOUT, UART3_CTS,

USBHSO0_ULPI_D1®, TRIGSEL_OUT3, EVENTOUT
Additional: ADCO1_IN9, CMPO_IPO

Default: PB1

Alternate: TIMERO_MCH2, TIMER2_CH3, TIMER7_MCH2,
PB1 T5 1/0 OSPIM_PO_100, HPDF_DATAIN1, USBHSO_ULPI_D2®,
TRIGSEL_OUT4, EVENTOUT

Additional: ADC01_IN5, CMPO_IM6

Default: PB2

Alternate: RTC_OUT, EXMC_D10, HPDF_CKIN1,
PB2 R6 I/O SPI2_MOSI, 12S2_SD, OSPIM_P0_SCK, EXMC_NCE,
TIMER22_ETI, EVENTOUT

Additional: CMPO_IP1

Default: JTDO, PB3
Alternate: TRACESWO, TIMER1_CH1, SPIO_SCK, 12S0_CK,

PB3 B6 I/O
SPI2_SCK, 12S2_CK, SPI5_SCK, 12S5_CK, CTC_SYNC,
UART6_RX, TRIGSEL_OUT7, TIMER23_ETI, EVENTOUT
Default: NJTRST, PB4
Alternate: TIMER15_BRKINO, TIMER2_CHO, SPIO_MISO,
PB4 s Vo SPI2_MISO, SPI1_NSS, 12S1_WS, SPI5_MISO, UART6_TX,
TRIGSEL_OUT6, EVENTOUT
Default: PB5
Alternate: TIMER16_BRKINO, TIMER2_CH1, 12C0_SMBA,
PB5 A3 1/0 SPI0O_MOSI, 12S0_SD, 12C3_SMBA, SPI2_MOSI, 12S2_SD,
SPI5_MOSI, 12S5_SD, CAN1_RX, USBHSO_ULPI_D7®,
EXMC_SDCKE1, UART4_RX, EVENTOUT
Default: PB6
Alternate: TIMER15_MCHO, TIMER3_CHO, EXMC_D11,
PB6 A2 1/0 I2C0_SCL, 12C3_SCL, USARTO_TX, CAN1_TX,
OSPIM_PO_CSN, HPDF_DATAIN5, EXMC_SDNE1,
UART4_TX, EVENTOUT
Default: PB7
Alternate: TIMER16_MCHO, TIMER3_CH1, 12C0_SDA,
PB7 B4 110 12C3_SDA, USARTO_RX, HPDF_CKIN5, EXMC_NL,
EXMC_NADV, EVENTOUT
Additional: PVD_IN
Default: PB8
PB8 D5 1/0 Alternate: TIMER15_CHO, TIMER3_CH2, HPDF_CKIN7,

12CO_SCL, 12C3_SCL, UART3_RX, CANO_RX, EVENTOUT
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. . Pin I/O ; _
Pin Name | Pins Functions description
Type® |Level®

Default: PB9

Alternate: TIMER16_CHO, TIMER3_CH3, HPDF_DATAIN7,
I2C0_SDA, SPI1_NSS, 12S1_WS, 12C3_SDA, UART3_TX,
CANO_TX, 12C3_SMBA, EVENTOUT

Default: PB10

Alternate: TIMER1_CH2, I12C1_SCL, SPI1_SCK, I12S1_CK,
HPDF_DATAIN7, USART2_TX, OSPIM_P0O_CSN,
USBHSO_ULPI_D3®, TRIGSEL_OUT2, EVENTOUT

Default: PB11

Alternate: TIMER1_CH3, 12C1_SDA, HPDF_CKIN7,
USART2_RX, USBHSO0_ULPI_D4®, USBHS1_SOF®),
EVENTOUT

Default: PB12

Alternate: TIMERO_BRKINO, 12C1_SMBA, SPI1_NSS,
12S1_WS, HPDF_DATAIN1, USART2_CK, CAN1_RX,
USBHSO0_ULPI_D5@®, OSPIM_P0_l00, CMP_MUX_OUT?2,
UART4_RX, EVENTOUT

Additional: USBHS1_VBUS®

Default: PB13

Alternate: RTC_REFIN, TIMERO_MCHO, OSPIM_PO0_102,
PB13 ul4 1/0 5VT |SPI1_SCK, 12S1_CK, HPDF_CKIN1, USART2_CTS,
USBHS1_ID®, CAN1_TX, USBHSO_ULPI_D6®,
UART4_TX, EVENTOUT

Default: USBHS1_DM®

Alternate: TIMERO_MCH1, TIMER7_MCH1, USARTO_TX,
T14 110 SPI1_MISO, HPDF_DATAIN2, USART2_RTS, USART2_DE,
UART3_RTS, UART3_DE, EXMC_D10, TRIGSEL_OUT]1,
EVENTOUT

Default: USBHS1_DP®

USBHS1_ Alternate: RTC_REFIN, TIMERO_MCH2, TIMER7_MCH2,
DP-PB15 T Vo USARTO_RX, SPI1_MOSI, 12S1_SD, HPDF_CKIN2,
UART3_CTS, EXMC_D11, TRIGSEL_OUT5, EVENTOUT

Default: PCO

Alternate: EXMC_D12, HPDF_CKINO, HPDF_DATAIN4,
PCO U6 110 TIMER40_CHO, EXMC_A25, USBHS0_ULPI_STP®,
EXMC_SDNWE, TRIGSEL_IN8, EVENTOUT
Additional: ADC012_IN10

Default: PC1

Alternate: TRACEDO, HPDF_DATAINO, HPDF_CKIN4,
PC1 M2 110 SPI1_MOSI, I12S1_SD, TIMER40_MCHO, OSPIM_PO0_104,
TRIGSEL_IN9, EVENTOUT

Additional: ADC012_IN11, RTC_TAMP2, WKUP5

PB9 D4 110

PB10 P11 I/0

PB11 P12 110

PB12 R14 110 5VT

USBHS1_
DM-PB14
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Pin Name | Pins Functions description
Type® |Level®
Default: PC2
Alternate: PMU_DEEPSLEEP, HPDF_CKINL1,
OSPIM_PO_105, SPI1_MISO, HPDF_CKOUT,
PC2 M3 110 -~ - -
OSPIM_PO_102, USBHSO0_ULPI_DIR®, EXMC_SDNEQ,
TRIGSEL_IN2, EVENTOUT
Additional: ADC012_IN12
Default: PC2_C®
PC2_C R1 1/0 . -
Additional: ADC2_INO
Default: PC3
Alternate: PMU_SLEEP, HPDF_DATAIN1, OSPIM_PO0_l06,
PC3 T8 110 SPI1_MOSI, 12S1_SD, OSPIM_PO0_10Q0,
USBHSO0_ULPI_NXT®, EXMC_SDCKEOQ, EVENTOUT
Additional: ADC01_IN13
pC3 C Ro /o Default: PC3_C®¥
- Additional: ADC2_IN1
Default: PC4
pCa T4 Vo Alternate: PMU_DEEPSLEEP, EXMC_A22, HPDF_CKIN2,
12S0_MCK, TIMER41_CHO, EXMC_SDNEO, EVENTOUT
Additional: ADC01_IN4, CMPO_IM7
Default: PC5
PpCS U4 Vo Alternate: PMU_SLEEP, HPDF_DATAINZ2, TIMER41_MCHO,
EXMC_SDCKEOQ, CMPO_OUT, EVENTOUT
Additional: ADCO1_IN8
Default: PC6
PCE L15 Vo Alternate: TIMERO_BRKIN1, TIMER2_CHO, TIMER7_CHO,
HPDF_CKIN3, 12S1_MCK, USART5_TX, EXMC_NWAIT,
EVENTOUT
Default: PC7
Alternate: TIMERO_CH3, TIMER2_CH1, TIMER7_CH1,
PC7 K15 110 - - -
HPDF_DATAIN3, 12S2_MCK, USART5_RX, EXMC_NEO,
EVENTOUT
Default: PC8
Alternate: TRACED1, TIMER2_CH2, TIMER7_CH2,
PC8 K14 110
USART5_CK, UART4_RTS, UART4_DE, EXMC_NE1,
EXMC_INT, EVENTOUT
Default: PC9
Alternate: CK_OUT1, TIMERO_MCH3, TIMER2_CH3,
PC9 M16 110
TIMER7_CH3, 12C2_SDA, 12S_CKIN, UART4_CTS,
OSPIM_P0_100, EVENTOUT
Default: PC10
Alternate: TIMERO _CH3, HPDF_CKIN5, SPI2_SCK,
PC10 E15 110 — - -
12S2_CK, USART2_TX, UART3_TX, OSPIM_PO0O 101,
EVENTOUT
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Pin Name | Pins Functions description
Type® |Level®

Default: PC11

Alternate: TIMERO_ETI, HPDF_DATAINS5, SPI2_MISO,
USART2_RX, UART3_RX, OSPIM_P0_CSN, EXMC_NBL2,
EVENTOUT

Default: PC12

Alternate: TRACED3, EXMC_D6, TIMER14_CHO,
SPI5_SCK, 12S5_CK, SPI2_MOSI, 12S2_SD, USART2_CK,
UART4_TX, EVENTOUT

Default: PC13
PC13 J5 110 Alternate: EVENTOUT
Additional: RTC_TAMPO, RTC_TS, WKUP3, RTC_OUT

PC11 D16 110

PC12 C15 I/0

Default: PC14
Cc2 110 Alternate: EVENTOUT
Additional: OSC32IN

PC14-
0SC32IN

PC15- Default: PC15
0OSC320U C1l 110 Alternate: EVENTOUT
T Additional: OSC320UT

Default: PDO
PDO El4 110 Alternate: TIMER7_CH2, HPDF_CKING6, UART3_RX,
CANO_RX, EXMC_D2, TRIGSEL_IN3, EVENTOUT

Default: PD1
PD1 E13 110 Alternate: HPDF_DATAING, UART3_TX, CANO_TX,
EXMC_D3, TRIGSEL_IN6, EVENTOUT

Default: PD2
PD2 B16 110 Alternate: TRACED2, EXMC_D7, TIMER2_ETI,
TIMER14_BRKINO, UART4_RX, EVENTOUT

Default: PD3
PD3 B15 110 Alternate: HPDF_CKOUT, SPI1_SCK, 12S1_CK,
USART1_CTS, EXMC_CLK, EVENTOUT

Default: PD4
PD4 D14 110 Alternate: TIMER7_MCH3, USART1_RTS, USART1_DE,
OSPIM_PO_104, EXMC_NOE, EVENTOUT

Default: PD5
PD5 Al5 110 Alternate: TIMER7_CH3, USART1_TX, OSPIM_PO_IO5,
EXMC_NWE, EVENTOUT

Default: PD6

Alternate: HPDF_CKIN4, HPDF_DATAIN1, SPI2_MOSI,
12S2_SD, USART1_RX, OSPIM_P0_I06, EXMC_NWAIT,
EVENTOUT

Default: PD7

Alternate: HPDF_DATAIN4, SPI0_MOSI, 12S0_SD,
HPDF_CKIN1, USART1_CK, OSPIM_PO_I07, EXMC_NEDQO,
EXMC_NCE, EVENTOUT

PD6 Cl4 110

PD7 D13 I/0
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Type® |Level®
Default: PD8
PD8 T17 1/0 Alternate: HPDF_CKIN3, USART2_TX, EXMC_D13,
EVENTOUT
Default: PD9
PD9 ui16 1/0 Alternate: HPDF_DATAIN3, USART2_RX, EXMC_D14,
EVENTOUT
Default: PD10
PD10 T16 1/0 Alternate: HPDF_CKOUT, USART2_CK, EXMC_D15,
EVENTOUT
Default: PD11
Alternate: TIMER40_CH1, TIMER7_MCHS3, I12C3_SMBA,
PD11 R15 I/O
USART2_CTS, OSPIM_PO_lO0, EXMC_A16/EXMC_CLE,
EVENTOUT
Default: PD12
Alternate: TIMER41_CH1, TIMER3_CHO, 12C3_SCL,
PD12 R16 I/O - _ -
CAN2_RX, EDOUT_A, USART2_RTS, USART2_DE,
OSPIM_PO_101, EXMC_A17/EXMC_ALE, EVENTOUT
Default: PD13
Alternate: TIMER42_CH1, TIMER3_CH1, I12C3_SDA,
PD13 R17 1/0 - - .
CAN2_TX, EDOUT_B, OSPIM_P0_l03, EXMC_A18,
EVENTOUT
Default: PD14
PD14 P16 I/O Alternate: TIMER43_CH1, TIMER3_CH2, SPI3_I02,
EDOUT_Z, UART7_CTS, EXMC_DO, EVENTOUT
Default: PD15
PD15 P15 1/0 Alternate: TIMER44_CH1, TIMER3_CH3, SPI3_I03,
UART7_RTS, UART7_DE, EXMC_D1, EVENTOUT
PDR_ON E7 P - Default: PDR_ON®
Default: PEO
PEO Cc4 I/0 Alternate: TIMER3_ETI, UART7_RX, EXMC_NBLDO,
EVENTOUT
PE1 B3 /o Default: PE1
Alternate: UART7_TX, EXMC_NBL1, EVENTOUT
Default: PE2
PE2 C3 I/0 Alternate: TRACECK, SPI3_SCK, OSPIM_P0_l02,
EXMC_A23, EVENTOUT
Default: PE3
PE3 D3 I/0 Alternate: TRACEDO, TIMER14_BRKINO, EXMC_A19,
EVENTOUT
Default: PE4
PE4 D2 110 Alternate: TRACED1 , TIMERO_BRKIN1, HPDF_DATAIN3,

TIMER14_MCHO, SPI3_NSS, EXMC_A20, EVENTOUT
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Pin I/O
Pin Name | Pins Functions description
Type® |Level®
Default: PE5
PE5S D1 1/0 Alternate: TRACED2 , HPDF_CKIN3, TIMER14_CHO ,
SPI3_MISO, EXMC_A21, EVENTOUT
Default: PE6
PE6 G3 I/0 Alternate: TRACED3 , TIMERO_BRKIN2, TIMER14_CH1 ,
SPI3_MOSI, CMP_MUX_OUT3, EXMC_A22, EVENTOUT
Default: PE7
PE7 Us /o Alternate: TIMERO_ETI, HPDF_DATAIN2, UART6_RX,
OSPIM_PO_l04, EXMC_D4, EVENTOUT
Additional: CMP1_IM7
Default: PE8
PES8 T9 I/0 Alternate: TIMERO_MCHO, HPDF_CKIN2, UART6_TX,
OSPIM_PO_IO5, EXMC_D5, CMP1_OUT, EVENTOUT
Default: PE9
Alternate: TIMERO_CHO, HPDF_CKOUT, SPI3_IO02,
PE9 P9 1/0 UART6_RTS, UART6_DE, OSPIM_PO0_lO6, EXMC_DS,
EVENTOUT
Additional: CMP1_IPO
Default: PE10
Alternate: TIMERO_MCH1, HPDF_DATAIN4, SPI3_103,
PE10 N9 I/0

UART6_CTS, OSPIM_PO_IO07, EXMC_D7, EVENTOUT
Additional: CMP1_IM6

Default: PE11

Alternate: TIMERO_CH1, HPDF_CKIN4, SPI3_NSS,
OSPIM_PO_CSN, EXMC_D8, EVENTOUT
Additional: CMP1_IP1

Default: PE12
PE12 R10 110 Alternate: TIMERO_MCH2, HPDF_DATAINS5, SPI3_SCK,
EXMC_D9, CMPO_OUT, EVENTOUT

Default: PE13
PE13 T10 110 Alternate: TIMERO_CH2, HPDF_CKIN5, SPI3_MISO,
EXMC_D10, CMP1_OUT, EVENTOUT

Default: PE14
PE14 u1o0 110 Alternate: TIMERO_CH3, SPI3_MOSI, EXMC_D11,
EVENTOUT

Default: PE15
PE15 u11 I/0 Alternate: TIMERO_BRKINO, EXMC_D12, CMP_MUX_OUT4,
EVENTOUT

Default: PF5

Alternate: TIMERO_MCH2, TIMER7_MCH2, USARTO_RX,
PF5 N6 110 HPDF_CKIN2, UART3_CTS, EXMC_A5, TRIGSEL_OUTS,
EVENTOUT

Additional: ADC2_IN4

PE11 P10 110
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Type® |Level®
Default: PF6
Alternate: TIMER15_CHO, CAN2_RX, SPI4_NSS,
PF6 T6 1/0 UART6_RX, OSPIM_PO0_I03, EXMC_D24, TIMER22_CHO,
EVENTOUT
Additional: ADC2_IN8
Default: PF7
Alternate: TIMER16_CHO, CAN2_TX, SPI4_SCK,
PF7 P5 1/0 UART6_TX, OSPIM_PO0_I02, EXMC_D25, TIMER22_CH1,
EVENTOUT
Additional: ADC2_IN3
Default: PF8
Alternate: TIMER15_MCHO, SPI14_MISO, UART6_RTS,
PF8 P6 1/0 UART6_DE, OSPIM_PO0_IO0, EXMC_D26, TIMER22_CH?2,
EVENTOUT
Additional: ADC2_IN7
Default: PF9
Alternate: TIMER16_MCHO, SPI4_MOSI, UART6_CTS,
PFo us o OSPIM_PO_IO1, EXMC_D27, TIMER22_CH3, EVENTOUT
Additional: ADC2_IN2
Default: PF10
PF10 u7 1/0 Alternate: TIMER15_BRKINO, OSPIM_PO_SCK, EVENTOUT
Additional: ADC2_IN6
Default: PF11
PE1L 7 Vo Alternate: SP14_MOSI, EXMC_SDNRAS, TIMER23_CHO,
EVENTOUT
Additional: ADCO_IN2
Default: PF12
PF12 R7 1/O Alternate: EXMC_A6, TIMER23_CH1, EVENTOUT
Additional: ADCO_IN6
Default: PF13
PE13 b7 /o Alternate: HPDF_DATAING, 12C3_SMBA, EXMC_A7,
TIMER23_CH2, EVENTOUT
Additional: ADC1_IN2
Default: PF14
Alternate: HPDF_CKING, 12C3_SCL, SPI4_102, EXMC_AS,
PF14 P8 1/0 - - - -
TIMER23_CH3, EVENTOUT
Additional: ADC1_IN6
PE15 R9 /o Default: PF15
Alternate: 12C3_SDA, SPI4_103, EXMC_A9, EVENTOUT
Default: PG6
PG6 L14 110 Alternate: TIMER16_BRKINO, OSPIM_P0O_CSN,

EXMC_NE2, EVENTOUT
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Pin Name

Pins

Pin
Type(l)

110
Level®

Functions description

PG7

N16

I/0

Default: PG7
Alternate: EXMC_D28, USART5_CK, EXMC_INT,
EVENTOUT

PG8

N17

I/0

Default: PG8
Alternate: TIMER7_ETI, SPI5_NSS, 12S5_WS,

USART5_RTS, USART5_DE, EXMC_SDCLK, EVENTOUT

PG9

E12

110

Default: PG9
Alternate: EXMC_D30, CAN2_TX, TIMER7_BRKIN1,

EVENTOUT

SPI0_MISO, USART5_RX, OSPIM_P0_|06, EXMC_NEL,

PG13

D9

I/0

Default: PG13

Alternate: TRACEDO, SPI5_SCK, 12S5_CK, USART5_CTS,
TIMER44_CHO, EXMC_A24, TIMER22_CH1, EVENTOUT

PG14

D8

I/0

Default: PG14

TIMER44_MCHO, OSPIM_PO0_l07, EXMC_A25,
TIMER22_CH2, EVENTOUT

Alternate: TRACED1, SPI5_MOSI, 12S5_SD, USARTS5_TX,

PG15

C6

I/0

Default: PG15
Alternate: USART5_CTS, TIMER44_ BRKINO,
EXMC_SDNCAS, EVENTOUT

PHO-
OSCIN

J2

I/0

Default: PHO
Alternate: EVENTOUT
Additional: OSCIN

PH1-
oscouT

J1

I/0

Default: PH1
Alternate: EVENTOUT
Additional: OSCOUT

PH2

N2

I/0

Default: PH2

Alternate: TIMER40_CHO, USBHS1_ULPI_STP®),
OSPIM_PO_I04, EXMC_SDCKENO, EVENTOUT
Additional: ADC2_IN13

PH3

P2

I/0

Default: PH3

Alternate: TIMER40_MCHO, USBHS1_ULPI_DIR®),
OSPIM_PO_lO5, EXMC_SDNEO, EVENTOUT
Additional: ADC2_IN14

PH4

P3

I/0

Default: PH4

Alternate: 12C1_SCL, TIMER40_BRKINO,
USBHS1 ULPI_NXT®, USBHSO ULPI_NXT®,
EXMC_NBL3, EVENTOUT

Additional: ADC2_IN15

PH5

P4

I/0

Default: PH5

Alternate: 12C1_SDA, SPI4_NSS, TIMER41_CHO,
USBHS1_ULPI_CK®, EXMC_SDNWE, EVENTOUT
Additional: ADC2_IN16
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Type® |Level®
Default: PH6
PH6 T12 1/0 Alternate: 12C1_SMBA, SPI4_SCK, TIMER41_MCHO,
USBHS1 ULPI_D0®, EXMC_SDNE1, EVENTOUT
Default: PH7
PH7 P13 Vo Alternate: EDOUT_A, 12C2_SCL, SPI4_MISO,
TIMER41_BRKINO, USBHS1 ULPI_D1®, EXMC_SDCKEI1,
EVENTOUT
Default: PH8
PH8 R13 /o Alternate: TIMER4_ETI, EDOUT_B, 12C2_SDA, SPI4_102,
TIMER42_CHO, USBHS1_ULPI_D2®, EXMC_D16,
EVENTOUT
Default: PH9
PHY UL2 /o Alternate: EDOUT_Z, I12C2_SMBA, SPI4_103,
TIMER42_MCHO, USBHS1_ULPI_D3®¥, EXMC_D17,
EVENTOUT
Default: PH10
PH10 T13 1/0 Alternate: TIMER4_CHO, 12C3_SMBA, TIMER42_BRKINO,
USBHS1_ULPI_D4®, EXMC_D18, EVENTOUT
Default: PH11
PH11 u13 1/0 Alternate: TIMER4_CH1, 12C3_SCL, TIMER43_CHO,
USBHS1 ULPI_D5®, EXMC_D19, EVENTOUT
Default: PH12
PH12 P14 I/O Alternate: TIMER4_CH2, 12C3_SDA, TIMER43_MCHO,
USBHS1_ULPI_D6®, EXMC_D20, EVENTOUT
Default: PH13
PH13 G15 1/0 Alternate: TIMER7_MCHO, TIMER43_BRKINO, UART3_TX,
CANO_TX, EXMC_D21, EVENTOUT
VBAT B1 P - Default: VBAT
VCAP E3 P - Default: VCAP
VCAP H15 P - Default: VCAP
VCAP T11 P - Default: VCAP
VDD F3 P - Default: VDD
VDD F4 P - Default: VDD
VDD G4 P - Default: VDD
VDD G13 P - Default: VDD
VDD H4 P - Default: VDD
VDD H5 P - Default: VDD
VDD H13 P - Default: VDD
VDD J3 P - Default: VDD
VDD J13 P - Default: VDD
VDD K5 P - Default: VDD
VDD K13 P - Default: VDD
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Type® [Level®
VDD L5 - Default: VDD
VDD L13 P - Default: VDD
VDD M5 P - Default: VDD
VDD M13 P - Default: VDD
VDD N7 P - Default: VDD
VDD N8 P - Default: VDD
VDD N10 P - Default: VDD
VDD N11 P - Default: VDD
VDD N12 P - Default: VDD
VDD N13 P - Default: VDD
VSS Al P - Default: VSS
VSS Al6 P - Default: VSS
VSS Al7 P - Default: VSS
VSS B2 P - Default: VSS
VSS C12 P - Default: VSS
VSS C16 P - Default: VSS
VSS E2 P - Default: VSS
VSS E16 P - Default: VSS
VSS G16 P - Default: VSS
VSS H1 P - Default: VSS
VSS J16 P - Default: VSS
VSS L2 P - Default: VSS
VSS L3 P - Default: VSS
VSS M4 P - Default: VSS
VSS P17 P - Default: VSS
VSS R4 P - Default: VSS
VSS R8 P - Default: VSS
VSS Ul P - Default: VSS
VSS U15 P - Default: VSS
VSS u17 P - Default: VSS
VDD33US
BO K17 P - Default: VDD33USB®)
VDD50US
5 M17 P - Default: VDD50USB
VDDLDO G5 P - Default: VDDLDO
VDDLDO R11 P - Default: VDDLDO
VDDLDO R12 P - Default: VDDLDO
VDDSMPS| F1 P - Default: VDDSMPS
VDDA L1 P - Default: VDDA
VFBSMPS G2 P - Default: VFBSMPS
VLXSMPS El P - Default: VLXSMPS

37



2

GigaDevice

GD32H75Exx Datasheet
GD32H75Exx BGA240
. . Pin 1/0
Pin Name | Pins Functions description
Type® |Level®
VREFN N1 - Default: VREFN
VREFP M1 P - Default: VREFP
VSSSMPS | G1 P - Default: VSSSMPS
VSSA P1 P - Default: VSSA
104 Ad 1/0 5VT Default: 104
Alternate: PDI_GPIO4, MIIO_TX_EN, MII2_TX_EN
Default: 106
106 AS Vo VT Alternate: PDI_GPIO6, MII0_TXD1, MII2_TXD1
VDDIO A6 P Default: VDDIO
VDDIO A7 Default: VDDIO
Default: 107
107 A8 Vo VT Alternate: PDI_GPIO7, MII0_TXD2, MII2_TXD2, TX_SHIFTO
RSTN A9 ) Defa.u.JIt: RSTN
Additional: RSTN
REG_EN | Al0 1/0 Defa.u.JIt: REG_EN
Additional: REG_EN
OSCl All 1/0 Defe.u.JIt: oscl
Additional: OSCI
OSCvDD1 Default: OSCVDD11
1 Al12 P
VDD1A2 A13 P Default: VDD1A2
VDD1A1 Al4 Default: VDD1A1
Default: 105
105 BS Vo VT Alternate: PDI_GPIO5, MII0_TXDO0, MII2_TXDO0
SYNC1_LA Default: SYNC1_LATCH1
TCH1 B7 Vo SvT Alternate: SYNC1, LATCH1
Default: 108
108 B8 Vo VT Alternate: PDI_GPIO8, MII0_TXD3, MII2_TXD3, TX_SHIFT1
Default: 1016
1016 B9 1/0 5VT |Alternate: MCU_PDI_TYPE
Additional: VBG11
VDD33 B10 P Default: VDD33
0SCO B11 /o Default: OSCO
Additional: OSCO
VDD3A2 B12 P Default: VDD3A2
RTXB B13 I/0 Default: RTXB
Default: 103
103 Bl4 Vo VT Alternate: PDI_GPIO3, MII2_LINK, MII0O_LINK
RXNB B17 I/0 Default: RXNB
VCORE Cc7 P Default: VCORE
VDDIO C8 P Default: VDDIO
1017 C9 1/0 5VT |Default: 1017
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. . Pin I/O ; _
Pin Name | Pins Functions description
Type® |Level®

Alternate: EFUSE_LDO_BYP

VCORE C10 P Default: VCORE

OSCVSS | Cl11 P Default: OSCVSS

Default: RTXA

Additional: RTX_P1

Default: RXPB

Additional: RTX_P2

Default: 1011

Alternate: PDI_GPIO11, MII2_RX_DV, MII0_RX_DV

Default: OE_EXT

RTXA C13 I/0

RXPB C17 110

1011 D6 110 5VT

OE_EXT D7 Vo VT Alternate: MIl_CLK25
1018 D10 1/0 5VT Default: 1018
Alternate: PHYRST_MODE
VCORE D11 P Default: VCORE
VDD3A1 D12 P Default: VDD3A1

Default: TXNB

TXNB D17 1/0
Additional: TXN_P2

Default: 1012
1012 E4 Vo VT Alternate: PDI_GPIO12, MII0_RXDO0, MII2_RXDO0O
Default: 1013
1013 ES Vo VT Alternate: PDI_GPIO13, MII0_RXD1, MII2_RXD1
Default: 1015
1015 E6 Vo VT Alternate: PDI_GPIO15, MII0O_RXD3, MII2_RXD3
VDDIO E9 P Default: VDDIO
VDDIO E10 P Default: VDDIO
LINKACTL Default: LINKACTLEDO
EDO Ell Vo SvT Alternate: LINKACTLEDO, CHIP_MODEO
TXPB E17 1/O Default: TXP_P2
Default: 1010
1010 F2 Vo VT Alternate: PDI_GPIO10, MIIO_LINKPOL, LINKACTLED2
Default: 1014
1014 FS Vo VT Alternate: PDI_GPIO14, MII0_RXD2, MII2_RXD2
LINKACTL Default: LINKACTLED1
ED1 F13 Vo VT Alternate: LINKACTLED1, CHIP_MODE1

Default: EESIZE

Alternate: EEPROM_SIZE, RUNLED
SOF F16 I/0 5VT |Default: SOF

Default: RXNA

Additional: RXN_P1

EESIZE F14 I/O 5VT

RXNA F17 110

TESTMOD Default: TESTMODE
E Gl4 Vo VT Alternate: TESTMODE
RXPA G17 110 Default: RXPA
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Pin I/O
Pin Name | Pins Functions description
Type® |Level®
Additional: RXP_P1
Default: 109
109 H2 Vo SVT | Alternate: PDI_GPIO9, MII0_RX_ER, MII2_RX_ER
SYNCO_LA Default: SYNCO_LATCHO
TCHO H3 Vo VT Alternate: SYNCO, LATCHO
EOF H16 1/0 5VT |Default: EOF
TXNA H17 1/0 Defe.u.JIt: TXNA
Additional: TXN_P1
Default: 101
101 4 Vo SVT Alternate: PDI_GPIO1, MIl_CLK
TXPA J1i7 1/0 Defe.utllt: TXPA
Additional: TXP_P1
Default: 100
100 K2 Vo SVT | Alternate: PDI_GPIOO0, MII0_RX_CLK, MII2_RX_CLK
Default: 102
102 K3 Vo VT Alternate: PDI_GPIO2, MII_DATA
Default: EESCL
EESCL K4 Vo SVT Alternate: EEPROM_CLK
Default: EESDA
EESDA L4 Vo VT Alternate: EEPROM_DATA
LATCH_IN| M14 1/0 5VT |Default: LATCH_IN
WD_STAT Default: WD_STATE
- M15 1/0 5VT
E
WD_TRIG | N14 1/0 5VT |Default: WD_TRIG
OUTVALID| N15 1/0 5VT |Default: OUTVALID
(1) Type: | =input, O = output, P = power.
(2) /O Level: 5VT =5 V tolerant.
(3) PDR_ON pin should be pulled up to Voo.
(4) The USBHS includes an embedded USB PHY internally, but only supports Full-Speed. If
users wish to utilize High-Speed mode, an external PHY is needed.
(5) The voltage difference between VDD and VDD33USB should not exceed 0.3V.
2.6.2. GD32H75Exx BGA240 bypass pin definitions

Table 2 3. GD32H75Exx BGA240 bypass pin definitions

GD32H75Exx BGA240 bypass

. . Pin 1/0 : -
Pin Name | Pins Functions description
Type® |Level®
BOOT E8 1/0 Default: BOOT
NRST K1 - - Default: NRST
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Pin Name

Pins

Pin
Type(l)

110
Level®

Functions description

PAO

N5

I/0

Default: PAO

Alternate: TIMER1_CHO, TIMER1_ETI, TIMER4_CHO,
TIMER7_ETI, TIMER14_BRKINO, SPI5_NSS, 12S5_WS,
OSPIM_PO_106, USART1_CTS, UART3_TX, EXMC_A19,
TRIGSEL_INO, EVENTOUT

Additional: ADCO_IN16, WKUPO

PAO_C

T1

I/0

Default: PAQ_C®
Additional: ADCO1_INO

PAl

N4

I/0

Default: PA1

Alternate: TIMER1_CH1, TIMER4_CH1, TIMER14_MCHO,
USART1_RTS, USART1_DE, UART3_RX, OSPIM_PO0_IO3,
TRIGSEL_IN1, EVENTOUT

Additional: ADCO_IN17

PAL C

T2

I/0

Default: PA1_C®
Additional: ADC01_IN1

PA2

N3

I/0

Default: PA2

Alternate: TIMER1 _CH2, TIMER4_CH2, TIMER14_CHO,
OSPIM_PO_100, USART1_TX, TRIGSEL_IN7, EVENTOUT
Additional: ADC01_IN14, WKUP1

PA3

u2

/0

Default: PA3

Alternate: TIMER1_CHS3, TIMER4_CH3, TIMER14_CH1,
12S5_MCK, OSPIM_PO0_IO2, USART1_RX,
USBHSO_ULPI_D0®™, OSPIM_P0_SCK, TRIGSEL_IN4,
EVENTOUT

Additional: ADCO1_IN15

PA4

u3

/0

Default: PA4

Alternate: TIMER4_ETI, SPI0_NSS, 12S0_WS, SPI2_NSS,
12S2_WS, USART1_CK, SPI5_NSS, 12S5 WS, EXMC_D8,
EVENTOUT

Additional: ADC01_IN18, DACO_OUTO

PA5

T3

I/0

Default: PAS

Alternate: TIMER1_CHO, TIMER1_ETI, TIMER7_MCHO,
SPIO_SCK, 12S0_CK, SPI5_SCK, 12S5_CK,
USBHSO0_ULPI_CK®, EXMC_D9, EVENTOUT
Additional: ADC01_IN19, DACO_OUT1

PAG6

R3

I/0

Default: PA6

Alternate: TIMERO_BRKINO, TIMER2_CHO,
TIMER7_BRKINO, SPI0_MISO, OSPIM_PO0_I03,
SPI5_MISO, CMP_MUX_OUTO0, EVENTOUT
Additional: ADCO1_IN3
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Pin Name

Pins

Pin
Type(l)

110
Level®

Functions description

PA7

R5

I/0

Default: PA7

Alternate: TIMERO_MCHO, TIMER2_CH1, TIMER7_MCHO,
SPI0O_MOSI, 12S0_SD, SPI5_MOSI, 12S5_SD,
OSPIM_PO_I02, EXMC_SDNWE, TRIGSEL_IN5,
EVENTOUT

Additional: ADCO1_IN7

PA8

L16

I/0

Default: PA8

Alternate: CK_OUTO, TIMERO_CHO, TIMER7_BRKIN2,
12C2_SCL, USARTO_CK, USBHSO_SOF®, UART6_RX,
CMP_MUX_OUT1, EVENTOUT

PA9

J15

I/0

5VT

Default: PA9

Alternate: TIMERO_CH1, 12C2_SMBA, SPI1_SCK, 12S1_CK,
USARTO_TX, TRIGSEL_IN13, EVENTOUT

Additional: USBHS0_VBUS®

PA10

L17

I/0

5vVT

Default: PA10
Alternate: TIMERO_CH2, USARTO_RX, TRIGSEL_IN12,
USBHSO0_ID®W, EVENTOUT

USBHSO_
DM-PA11

J14

I/0

Default: USBHS0_DM®
Alternate: TIMERO_CH3, SPI1_NSS, 12S1_WS, UART3_RX,
USARTO_CTS, CANO_RX, TRIGSEL_IN13, EVENTOUT

USBHSO_
DP-PA12

K16

/0

Default: USBHSO_DP®

Alternate: TIMERO_ETI, SPI1_SCK, 12S1_CK, UART3_TX,
USARTO_RTS, USARTO_DE, CANO_TX, TIMERO_BRKIN2,
TRIGSEL _IN12, EVENTOUT

PA13

H14

I/0

Default: JTMS, SWDIO, PA13

Alternate: TIMERO_BRKIN1, TIMER7_BRKIN1, SPI1_NSS,
12S1_WS, UART3_RX, USARTO_CTS, CANO_RX,
EXMC_INT, TRIGSEL_IN10, EVENTOUT

PAl4

F15

/0

Default: JTCK, SWCLK, PA14

Alternate: SPI1_SCK, 12S1_CK, UART3_TX, USARTO_RTS,
USARTO_DE, CANO_TX, TIMERO_BRKIN2, TRIGSEL_IN11,
EVENTOUT

PA15

D15

110

Default: JTDI, PA15

Alternate: TIMER1_CHO, TIMER1_ETI, SPIO_NSS,
12S0_WS, SPI2_NSS, 12S2_WS, SPI5_NSS, 12S5_WS,
UART3_RTS, UART3_DE, UART6_TX, TRIGSEL_OUTO,
EVENTOUT

PBO

us

110

Default: PBO

Alternate: TIMERO_MCH1, TIMER2_CH2, TIMER7_MCHL1,
OSPIM_PO_IO1, HPDF_CKOUT, UART3_CTS,
USBHSO_ULPI_D1®, TRIGSEL_OUT3, EVENTOUT
Additional: ADC01_IN9, CMPO_IPO
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. . Pin I/0 : .
Pin Name | Pins Functions description
Type® |Level®
Default: PB1
Alternate: TIMERO_MCH2, TIMER2_CH3, TIMER7_MCH?2,
PB1 T5 1/0 OSPIM_P0_lO0, HPDF_DATAIN1, USBHSO_ULPI_D2®,

TRIGSEL_OUT4, EVENTOUT
Additional: ADCO1_IN5, CMPO_IM6

Default: PB2

Alternate: RTC_OUT, EXMC_D10, HPDF_CKIN1,
PB2 R6 1/0 SPI2_MOSI, 1252_SD, OSPIM_P0_SCK, EXMC_NCE,
TIMER22_ETI, EVENTOUT

Additional: CMPO_IP1

Default: JTDO, PB3

Alternate: TRACESWO, TIMER1_CH1, SPIO_SCK, 12S0_CK,
SPI2_SCK, 12S2_CK, SPI5_SCK, 12S5_CK, CTC_SYNC,
UART6_RX, TRIGSEL_OUT7, EVENTOUT

Default: NJTRST, PB4

Alternate: TIMER15_BRKINO, TIMER2_CHO, SPIO_MISO,
SPI2_MISO, SPI1_NSS, 12S1_WS, SPI5_MISO, UART6_TX,
TRIGSEL_OUT6, EVENTOUT

Default: PB5

Alternate: TIMER16_BRKINO, TIMER2_CH1, 12C0_SMBA,
PB5 A3 1/0 SPI0_MOSI, 12S0_SD, 12C3_SMBA, SPI2_MOSI, 12S2_SD,
SPI5_MOSI, 12S5_SD, CAN1_RX, USBHSO_ULPI_D7®,
EXMC_SDCKE1, UART4_RX, EVENTOUT

Default: PB6

Alternate: TIMER15_MCHO, TIMER3_CHO, EXMC_D11,
PB6 A2 1/0 I2C0_SCL, 12C3_SCL, USARTO_TX, CAN1_TX,
OSPIM_PO_CSN, HPDF_DATAIN5, EXMC_SDNE1,
UART4_TX, EVENTOUT

Default: PB7

Alternate: TIMER16_MCHO, TIMER3_CH1, 12C0_SDA,
PB7 B4 I/O I2C3_SDA, USARTO_RX, HPDF_CKIN5, EXMC_NL,
EXMC_NADV, EVENTOUT

Additional: PVD_IN

Default: PB8
PB8 D5 110 Alternate: TIMER15 CHO, TIMER3_CH2, HPDF_CKIN7,
12C0_SCL, 12C3_SCL, UART3_RX, CANO_RX, EVENTOUT

Default: PB9

Alternate: TIMER16_CHO, TIMER3_CH3, HPDF_DATAIN?7,
I2CO_SDA, SPI1_NSS, 12S1_WS, 12C3_SDA, UART3_TX,
CANO_TX, 12C3_SMBA, EVENTOUT

Default: PB10

Alternate: TIMER1_CH2, I2C1_SCL, SPI1_SCK, 12S1_CK,
HPDF_DATAIN7, USART2_TX, OSPIM_PO_CSN,
USBHSO0_ULPI_D3®, TRIGSEL_OUT2, EVENTOUT

PB3 B6 110

PB4 C5 110

PB9 D4 110

PB10 P11 I/0
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Pin Name

Pins

Pin
Type(l)

110
Level®

Functions description

PB11

P12

110

Default: PB11

Alternate: TIMER1_CHS3, 12C1_SDA, HPDF_CKIN?7,
USART2_RX, USBHS0 ULPI_D4®, USBHS1 SOF®),
EVENTOUT

PB12

R14

I/0

5VT

Default: PB12

Alternate: TIMERO_BRKINO, I12C1_SMBA, SPI1_NSS,
12S1_WS, HPDF_DATAIN1, USART2_CK, CAN1_RX,
USBHSO_ULPI_D5®, OSPIM_P0_100, CMP_MUX_OUT2,
UART4_RX, EVENTOUT

Additional: USBHS1_VBUS®

PB13

ul4

I/0

5VT

Default: PB13

Alternate: RTC_REFIN, TIMERO_MCHO, OSPIM_P0_I02,
SPI1_SCK, 12S1_CK, HPDF_CKIN1, USART2_CTS,
USBHS1_ID®, CAN1_TX, USBHSO_ULPI_D6®,
UART4_TX, EVENTOUT

USBHS1_

DM-PB14

T14

I/0

Default: USBHS1_DM®

Alternate: TIMERO_MCH1, TIMER7_MCH1, USARTO_TX,
SPI1_MISO, HPDF_DATAIN2, USART2_RTS, USART2_DE,
UART3_RTS, UART3_DE, EXMC_D10, TRIGSEL_OUT1,
EVENTOUT

USBHS1_

DP-PB15

T15

I/0

Default: USBHS1_DP®

Alternate: RTC_REFIN, TIMERO_MCH2, TIMER7_MCH?2,
USARTO_RX, SPI1_MOQOSI, 12S1_SD, HPDF_CKINZ,
UART3_CTS, EXMC_D11, TRIGSEL_OUTS5, EVENTOUT

PCO

U6

/0

Default: PCO

Alternate: EXMC_D12, HPDF_CKINO, HPDF_DATAIN4,
TIMER40_CHO, EXMC_A25, USBHSO_ULPI_STP®,
EXMC_SDNWE, TRIGSEL_IN8, EVENTOUT
Additional: ADC012_IN10

PC1

M2

I/0

Default: PC1

Alternate: TRACEDO, HPDF_DATAINO, HPDF_CKINA4,
SPI1_MOSI, I12S1_SD, TIMER40_MCHO, OSPIM_PO0_I104,
TRIGSEL_IN9, EVENTOUT

Additional: ADC012_IN11, RTC_TAMP2, WKUP5

PC2

M3

I/0

Default: PC2

Alternate: PMU_DEEPSLEEP, HPDF_CKIN1,
OSPIM_PO_lO5, SPI1_MISO, HPDF_CKOUT,
OSPIM_P0_I02, USBHSO_ULPI_DIR®, EXMC_SDNEQO,
TRIGSEL_IN2, EVENTOUT

Additional: ADC012_IN12

PC2_C

R1

I/0

Default: PC2_C®
Additional: ADC2_INO
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. . Pin I/0 : .
Pin Name | Pins Functions description
Type® |Level®
Default: PC3
Alternate: PMU_SLEEP, HPDF_DATAIN1, OSPIM_PO_|OB6,
PC3 T8 I/0 SPI1_MOSI, 12S1_SD, OSPIM_PO0_I00,

USBHSO0_ULPI_NXT®, EXMC_SDCKEOQ, EVENTOUT
Additional: ADC01_IN13

Default: PC3_C®¥
Additional: ADC2_IN1

Default: PC4

Alternate: PMU_DEEPSLEEP, EXMC_A22, HPDF_CKINZ2,
12S0_MCK, TIMER41_CHO, EXMC_SDNEO, EVENTOUT
Additional: ADCO1_IN4, CMPO_IM7

Default: PC5

Alternate: PMU_SLEEP, HPDF_DATAIN2, TIMER41_MCHO,
EXMC_SDCKEO, CMPO_OUT, EVENTOUT

Additional: ADC01_IN8

Default: PC6

Alternate: TIMERO_BRKIN1, TIMER2_CHO, TIMER7_CHO,
HPDF_CKINS3, I2S1_MCK, USART5_TX, EXMC_NWAIT,
EVENTOUT

Default: PC7

Alternate: TIMERO_CH3, TIMER2_CH1, TIMER7_CH1,
HPDF_DATAINS, 12S2_MCK, USART5_RX, EXMC_NEQ,
EVENTOUT

Default: PC8

Alternate: TRACED1, TIMER2_CH2, TIMER7_CH2,
USART5_CK, UART4_RTS, UART4_DE, EXMC_NE1,
EXMC_INT, EVENTOUT

Default: PC9

Alternate: CK_OUT1, TIMERO MCH3, TIMER2_CHS,
TIMER7_CH3, 12C2_SDA, 12S_CKIN, UART4_CTS,
OSPIM_PO_100, EVENTOUT

Default: PC10

Alternate: TIMERO_CH3, HPDF_CKIN5, SPI2_SCK,
12S2_CK, USART2_TX, UART3_TX, OSPIM_P0_I01,
EVENTOUT

Default: PC11

Alternate: TIMERO_ETI, HPDF_DATAINS5, SPI2_MISO,
USART2_RX, UART3_RX, OSPIM_P0O_CSN, EXMC_NBL2,
EVENTOUT

Default: PC12

Alternate: TRACED3, EXMC_D6, TIMER14_CHO,
SPI5_SCK, 12S5_CK, SPI2_MOSI, 12S2_SD, USART2_CK,
UART4_TX, EVENTOUT

PC3_C R2 I/0

PC4 T4 110

PC5 u4 110

PC6 L15 110

PC7 K15 110

PC8 K14 /0

PC9 M16 I/0

PC10 E15 I/0

PC11 D16 110

PC12 C15 I/0

45



2

GigaDevice GD32H75Exx Datasheet
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) . Pin I/O ; _
Pin Name | Pins Functions description
Type® |Level®

Default: PC13
PC13 J5 110 Alternate: EVENTOUT
Additional: RTC_TAMPO, RTC_TS, WKUP3, RTC_OUT

Default: PC14
Cc2 110 Alternate: EVENTOUT
Additional; OSC32IN

PC14-
OSC32IN

PC15- Default: PC15
0OSC320uU C1 110 Alternate: EVENTOUT
T Additional: OSC320UT

Default: PDO
PDO E14 110 Alternate: TIMER7_CH2, HPDF_CKING6, UART3_RX,
CANO_RX, EXMC_D2, TRIGSEL_IN3, EVENTOUT

Default: PD1
PD1 E13 110 Alternate: HPDF_DATAING6, UART3_TX, CANO_TX,
EXMC_D3, TRIGSEL_IN6, EVENTOUT

Default: PD2
PD2 B16 110 Alternate: TRACED2, EXMC_D7, TIMER2_ETI,
TIMER14_BRKINO, UART4_RX, EVENTOUT

Default: PD3
PD3 B15 110 Alternate: HPDF_CKOUT, SPI1_SCK, 12S1_CK,
USART1_CTS, EXMC_CLK, EVENTOUT

Default: PD4
PD4 D14 110 Alternate: TIMER7_MCH3, USART1_RTS, USART1_DE,
OSPIM_PO_l04, EXMC_NOE, EVENTOUT

Default: PD5
PD5 Al5 110 Alternate: TIMER7_CH3, USART1_TX, OSPIM_PO_IO5,
EXMC_NWE, EVENTOUT

Default: PD6

Alternate: HPDF_CKIN4, HPDF_DATAIN1, SPI2_MOSI,
12S2_SD, USART1_RX, OSPIM_PO0O_I106, EXMC_NWAIT,
EVENTOUT

Default: PD7

Alternate: HPDF_DATAIN4, SPI0_MOSI, 12S0_SD,
HPDF_CKIN1, USART1_CK, OSPIM_PO0_l07, EXMC_NEQO,
EXMC_NCE, EVENTOUT

Default: PD8

PD8 T17 110 Alternate: HPDF_CKIN3, USART2_TX, EXMC_D13,
EVENTOUT

Default: PD9

PD9 Ul6 110 Alternate: HPDF_DATAINS3, USART2_RX, EXMC_D14,
EVENTOUT

PD6 Cl4 I/0

PD7 D13 I/0
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) . Pin I/O
Pin Name | Pins Functions description
Type® |Level®
Default: PD10
PD10 T16 1/0 Alternate: HPDF_CKOUT, USART2_CK, EXMC_D15,
EVENTOUT
Default: PD11
Alternate: TIMER40_CH1, TIMER7_MCH3, 12C3_SMBA,
PD11 R15 1/0 N - -
USART2_CTS, OSPIM_PO_l0O0, EXMC_A16/EXMC_CLE,
EVENTOUT
Default: PD12
PD12 R16 /o Alternate: TIMER41_CH1, TIMER3_CHO, 12C3_SCL,
CAN2_RX, EDOUT_A, USART2_RTS, USART2_DE,
OSPIM_PO_101, EXMC_A17/EXMC_ALE, EVENTOUT
Default: PD13
Alternate: TIMER42_CH1, TIMER3_CH1, I2C3_SDA,
PD13 R17 I/O - - .
CAN2_TX, EDOUT_B, OSPIM_PO0_I0O3, EXMC_A18,
EVENTOUT
Default: PD14
PD14 P16 1/0 Alternate: TIMER43_CH1, TIMER3_CH2, SPI3_I02,
EDOUT_Z, UART7_CTS, EXMC_DO0, EVENTOUT
Default: PD15
PD15 P15 1/0 Alternate: TIMER44_CH1, TIMER3_CH3, SPI3_I03,
UART7_RTS, UART7_DE, EXMC_D1, EVENTOUT
PDR_ON E7 P - Default: PDR_ON®)
Default: PEO
PEO C4 1/0 Alternate: TIMER3_ETI, UART7_RX, EXMC_NBLDO,
EVENTOUT
Default: PE1
PE1 B3 I/O
Alternate: UART7_TX, EXMC_NBL1, EVENTOUT
Default: PE2
PE2 C3 I/O Alternate: TRACECK, SPI3_SCK, OSPIM_PO0_102,
EXMC_A23, EVENTOUT
Default: PE3
PE3 D3 1/0 Alternate: TRACEDO, TIMER14_BRKINO, EXMC_A19,
EVENTOUT
Default: PE4
PE4 D2 1/0 Alternate: TRACED1 , TIMERO_BRKIN1, HPDF_DATAIN3,
TIMER14_MCHO, SPI3_NSS, EXMC_A20, EVENTOUT
Default: PE5
PES D1 1/0 Alternate: TRACED?2 , HPDF_CKIN3, TIMER14_CHO ,
SPI3_MISO, EXMC_A21, EVENTOUT
Default: PE6
PEG6 G3 110 Alternate: TRACED3 , TIMERO_BRKIN2, TIMER14_CH1 ,

SPI3_MOSI, CMP_MUX_OUT3, EXMC_A22, EVENTOUT
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) . Pin I/O ; _
Pin Name | Pins Functions description
Type® |Level®

Default: PE7

Alternate: TIMERO_ETI, HPDF_DATAIN2, UART6_RX,
OSPIM_PO0_IO4, EXMC_D4, EVENTOUT

Additional: CMP1_IM7

Default: PE8
PES8 T9 110 Alternate: TIMERO_MCHO, HPDF_CKIN2, UART6_TX,
OSPIM_PO_l0O5, EXMC_D5, CMP1_OUT, EVENTOUT

Default: PE9

Alternate: TIMERO_CHO, HPDF_CKOUT, SPI3_IO2,
PE9 P9 1/0 UART6_RTS, UART6_DE, OSPIM_PO0_IO6, EXMC_D6,
EVENTOUT

Additional: CMP1_IPO

Default: PE10

Alternate: TIMERO_MCH1, HPDF_DATAIN4, SPI3_103,
UART6_CTS, OSPIM_PO0_107, EXMC_D7, EVENTOUT
Additional: CMP1_IM6

Default: PE11

Alternate: TIMERO_CH1, HPDF_CKIN4, SPI3_NSS,
OSPIM_PO_CSN, EXMC_D8, EVENTOUT

Additional: CMP1_IP1

Default: PE12

PE12 R10 I/O Alternate: TIMERO_MCH2, HPDF_DATAINS5, SPI3_SCK,
EXMC_D9, CMPO_OUT, EVENTOUT

Default: PE13

PE13 T10 1/0 Alternate: TIMERO_CH2, HPDF_CKIN5, SPI3_MISO,
EXMC_D10, CMP1_OUT, EVENTOUT

Default: PE14

PE7 u9 I/0

PE10 N9 110

PE11 P10 110

PE14 ui10 1/0 Alternate: TIMERO_CHS3, SPI3_MOSI, EXMC_D11,
EVENTOUT
Default: PE15
PE15 U1l 1/0 Alternate: TIMERO_BRKINO, EXMC_D12, CMP_MUX_OUT4,
EVENTOUT
Default: PF5
Alternate: TIMERO_MCH2, TIMER7_MCH2, USARTO_RX,
PF5 N6 1/0 HPDF_CKIN2, UART3_CTS, EXMC_A5, TRIGSEL_OUTS5,
EVENTOUT
Additional: ADC2_IN4
Default: PF6
Alternate: TIMER15_CHO, CAN2_RX, SPI4_NSS,
PF6 T6 1/0 UART6_RX, OSPIM_PO0_I03, EXMC_D24, TIMER22_CHO,
EVENTOUT

Additional: ADC2_IN8
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Pin Name

Pins

Pin
Type(l)

110
Level®

Functions description

PF7

PS5

I/0

Default: PF7

Alternate: TIMER16_CHO, CAN2_TX, SPI4_SCK
UART6_TX, OSPIM_PO_102, EXMC_D25, TIMER22_CH1,
EVENTOUT

Additional: ADC2_IN3

PF8

P6

I/0

Default: PF8

Alternate: TIMER15_MCHO, SPI4_MISO, UART6_RTS,
UART6_DE, OSPIM_PO_l00, EXMC_D26, TIMER22_CH2,
EVENTOUT

Additional: ADC2_IN7

PF9

us

I/0

Default: PF9

Alternate: TIMER16_MCHO, SPI4_MOSI, UART6_CTS,
OSPIM_P0_101, EXMC_D27, TIMER22_CH3, EVENTOUT
Additional: ADC2_IN2

PF10

u7

I/0

Default: PF10
Alternate: TIMER15_BRKINO, OSPIM_PO_SCK, EVENTOUT
Additional: ADC2_IN6

PF11

T7

I/0

Default: PF11
Alternate: SP14_MOSI, EXMC_SDNRAS, EVENTOUT
Additional: ADCO_IN2

PF14

P8

I/0

Default: PF14

Alternate: HPDF_CKING, I12C3_SCL, SPI4_102, EXMC_AS,
EVENTOUT

Additional: ADC1_IN6

PF15

R9

/0

Default: PF15
Alternate: 12C3_SDA, SPI4_103, EXMC_A9, EVENTOUT

PG6

L14

I/0

Default: PG6
Alternate: TIMER16_BRKINO, OSPIM_P0O_CSN,
EXMC_NE2, EVENTOUT

PG7

N16

I/0

Default: PG7
Alternate: EXMC_D28, USART5_CK, EXMC_INT,
EVENTOUT

PG8

N17

I/0

Default: PG8
Alternate: TIMER7_ETI, SPI5_NSS, 12S5 WS,
USART5_RTS, USART5_DE, EXMC_SDCLK, EVENTOUT

PG9

E12

110

Default: PG9

Alternate: EXMC_D30, CAN2_TX, TIMER7_BRKINL1,
SPI0O_MISO, USART5_RX, OSPIM_PO_106, EXMC_NEL1,
EVENTOUT

PG13

D9

I/0

Default: PG13
Alternate: TRACEDO, SPI5_SCK, 12S5_CK, USART5_CTS,
TIMER44_CHO, EXMC_A24, TIMER22_CH1, EVENTOUT

49



2

GigaDevice GD32H75Exx Datasheet

GD32H75Exx BGA240 bypass

) . Pin I/O ; _
Pin Name | Pins Functions description
Type® |Level®

Default: PG14

Alternate: TRACED1, SPI5_MOSI, 12S5_SD, USART5_TX,
TIMER44_MCHO, OSPIM_PO_IO7, EXMC_A25,
TIMER22_CH2, EVENTOUT

Default: PG15

PG15 Cc6 I/0 Alternate: USARTS5_CTS, TIMER44_BRKINO,
EXMC_SDNCAS, EVENTOUT

Default: PHO
J2 110 Alternate: EVENTOUT
Additional: OSCIN

PG14 D8 110

PHO-
OSCIN

Default: PH1
Ji 110 Alternate: EVENTOUT
Additional: OSCOUT

PH1-
oscouT

Default: PH2

Alternate: TIMER40_CHO, USBHS1_ULPI_STP®),
OSPIM_PO_104, EXMC_SDCKENO, EVENTOUT
Additional: ADC2_IN13

Default: PH3

Alternate: TIMER40_MCHO, USBHS1_ULPI_DIR®™),
OSPIM_PO_IO5, EXMC_SDNEO, EVENTOUT
Additional: ADC2_IN14

Default: PH4

Alternate: 12C1_SCL, TIMER40_BRKINO,

PH4 P3 1/0 USBHS1_ULPI_NXT®, USBHSO_ULPI_NXT®),
EXMC_NBL3, EVENTOUT

Additional: ADC2_IN15

Default: PH5

Alternate: 12C1_SDA, SPI4_NSS, TIMER41_CHO,
USBHS1_ULPI_CK®, EXMC_SDNWE, EVENTOUT
Additional: ADC2_IN16

Default: PH6

PH6 T12 1/0 Alternate: 12C1_SMBA, SPI4_SCK, TIMER41_MCHO,
USBHS1_ULPI_DO0®¥, EXMC_SDNE1, EVENTOUT
Default: PH7

Alternate: EDOUT_A, 12C2_SCL, SPI4_MISO,
TIMER41_BRKINO, USBHS1_ULPI_D1®, EXMC_SDCKEI,
EVENTOUT

Default: PH8

Alternate: TIMER4_ETI, EDOUT_B, 12C2_SDA, SPI4_102,
TIMER42_CHO, USBHS1_ULPI_D2®, EXMC_D186,
EVENTOUT

PH2 N2 110

PH3 P2 110

PH5 P4 /0

PH7 P13 110

PH8 R13 I/0
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Pin Name | Pins Fin o Functions description
Type® |Level®
Default: PH9
PHO Ul2 /o Alternate: EDOUT_Z, I12C2_SMBA, SPI4_|03,
TIMER42_MCHO, USBHS1_ULPI_D3®, EXMC_D17,
EVENTOUT
Default: PH10
PH10 T13 1/0 Alternate: TIMER4_CHO, 12C3_SMBA, TIMER42_BRKINO,
USBHS1_ULPI_D4®, EXMC_D18, EVENTOUT
Default: PH11
PH11 u13 1/0 Alternate: TIMER4_CH1, 12C3_SCL, TIMER43_CHO,
USBHS1_ULPI_D5®W, EXMC_D19, EVENTOUT
Default: PH12
PH12 P14 1/0 Alternate: TIMER4_CH2, 12C3_SDA, TIMER43_MCHO,
USBHS1_ULPI_D6®, EXMC_D20, EVENTOUT
VBAT B1 P - Default: VBAT
VCORE E3 P - Default: VCORE
VCORE H15 P - Default: VCORE
VCORE T11 P - Default: VCORE
VDD F3 P - Default: VDD
VDD F4 P - Default: VDD
VDD G4 P - Default: VDD
VDD G13 P - Default: VDD
VDD H4 P - Default: VDD
VDD H5 P - Default: VDD
VDD H13 P - Default: VDD
VDD J3 P - Default: VDD
VDD J13 P - Default: VDD
VDD K5 P - Default: VDD
VDD K13 P - Default: VDD
VDD L5 P - Default: VDD
VDD L13 P - Default: VDD
VDD M5 P - Default: VDD
VDD M13 P - Default: VDD
VDD N7 P - Default: VDD
VDD N8 P - Default: VDD
VDD N10 P - Default: VDD
VDD N11 P - Default: VDD
VDD N12 P - Default: VDD
VDD N13 P - Default: VDD
VSS Al P - Default: VSS
VSS Al6 P - Default: VSS
VSS Al7 P - Default: VSS
VSS B2 P - Default: VSS
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Pin Name | Pins Fin o Functions description
Type® [Level®
VSS C12 - Default: VSS
VSS C16 P - Default: VSS
VSS E2 P - Default: VSS
VSS E16 P - Default: VSS
VSS G16 P - Default: VSS
VSS H1 P - Default: VSS
VSS J16 P - Default: VSS
VSS L2 P - Default: VSS
VSS L3 P - Default: VSS
VSS M4 P - Default: VSS
VSS P17 P - Default: VSS
VSS R4 P - Default: VSS
VSS R8 P - Default: VSS
VSS Ul P - Default: VSS
VSS Ul1s P - Default: VSS
VSS u17 P - Default: VSS
VDD33US
586 K17 P - Default: VDD33USB®)
VDD50US
B M17 P - Default: VDD50USB
VDDLDO G5 P - Default: VDDLDO
VDDLDO R11 P - Default: VDDLDO
VDDLDO R12 P - Default: VDDLDO
VDDSMPS F1 P - Default: VDDSMPS
VDDA L1 P - Default: VDDA
VFBSMPS G2 P - Default: VFBSMPS
VLXSMPS El P - Default: VLXSMPS
VREFN N1 P - Default: VREFN
VREFP M1 P - Default: VREFP
VSSSMPS Gl P - Default: VSSSMPS
VSSA P1 P - Default: VSSA
104 A4 110 5VT Default: 104
Alternate: PDI_GPI04, MII2_RX_D3
Default: 106
106 AS Vo VT | Alternate: PDI_GPIOS6, MII2_RX_D1
VDDIO A6 P Default: VDDIO
VDDIO A7 Default: VDDIO
Default: 107
107 A8 Vo VT Alternate: PDI_GPIO7, TX_SHIFTO, MII2_RX_DO0
RSTN A9 ] Defa.u.JIt: RSTN
Additional: RSTN
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Pin I/O
Pin Name | Pins Functions description

Type® |Level®

Default: REG_EN

REG_EN Al10 1/0 .
Additional: REG_EN

Default: OSCI

OSCI All 110 .
Additional: OSCI

OSCVDD1 Default: OSCVDD11
Al2 P
1

Default: 1022

1022 Al3 110 5VT
Alternate: MII0_TXD3
Default: 1021

1021 Al4 1/0 5VT
Alternate: MII1_LINK
Default: 105

105 BS Vo SVT Alternate: PDI_GPIO5, MII2_RXD2

SYNC1_LA Default: SYNC1_LATCH1

TCH1 B7 Vo VT Alternate: SYNC1, LATCH1
Default: 108

108 B8 Vo VT Alternate: PDI_GPIO8, TX_SHIFT1, MII2_RX_ER
Default: 1016

1016 B9 110 5VT |Alternate: MCU_PDI_TYPE, MIIO_TX_ENA
Additional: VBG11

VDD33 B10 P Default: VDD33

Default: OSCO

OSCO B11 110 .
Additional: OSCO

Default: 1031
1031 B12 110 5VT
Alternate: MII0_RXD2
Default: 1029
1029 B13 110 5VT
Alternate: MII1_TXD2
Default: 103
103 B14 110 5VT |Alternate: PDI_GPIO3, MII2_LINK
Additional: VCORE_REF
Default: 1019
1019 B17 110 5VT
Alternate: MII1_RX ER
VCORE Cc7 P Default: VCORE
VDDIO C8 P Default: VDDIO
Default: 1017
1017 €9 Vo VT Alternate: EFUSE_LDO_BYP, MII0_TXD1
VCORE Cc10 P Default: VCORE
OSCVSS Cl1 P Default: OSCVSS
Default: 1030
1030 C13 110 5VT |Alternate: MIIO_TXD2, MII2_TXD2
Additional: RTX_P1
Default: 1020
1020 Cc17 110 5VT |Alternate: MII1_RX CLK

Additional: RXP_P2
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) . Pin 1/0 ; _
Pin Name | Pins Functions description
Type® |Level®
Default: 1011
1011 Dé Vo SVT Alternate: PDI_GPIO11, MlI2_RX_CLK
Default: OE_EXT
OE_EXT b7 Vo VT Alternate: MIl_CLK25
Default: 1018
1018 D10 Vo VT Alternate: PHYRST_MODE, MII0O_TXDO
VCORE D11 P Default: VCORE
Default: 1034
1034 D12 1/0 5VT
Alternate: MII0_LINK
Default: 1023
1023 D17 1/0 5VT |Alternate: MIIO_RX_DV
Additional: TXN_P2
Default: 1012
1012 E4 Vo VT Alternate: PDI_GPIO12, MII2_TXDO0O
Default: 1013
1013 ES Vo SVT Alternate: PDI_GPIO13, MII2_TXD1
Default: 1015
1015 E6 Vo VT Alternate: PDI_GPIO15, MIIO_TXD2
VDDIO E9 Default: VDDIO
VDDIO E10 P Default: VDDIO
LINKACTL Default: LINKACTLEDO
EDO E1l Vo VT Alternate: LINKACTLEDO, CHIP_MODEO
Default: 1024
1024 E17 110 5VT
Alternate: MII0_RXDO
Default: 1010
1010 F2 Vo SvT Alternate: PDI_GPIO10, MIIO_LINKPOL, LINKACTLED2
Default: 1014
1014 s Vo VT Alternate: PDI_GPIO14, MII2_TXD3
LINKACTL Default: LINKACTLED1
ED1 F13 Vo VT Alternate: LINKACTLED1, CHIP_MODE1
Default: EESIZE
EESIZE Fl4 Vo VT Alternate: EEPROM_SIZE, RUNLED
Default: SOF
SOF F16 110 5VT
Alternate: MII1_RXDO
Default: 1025
1025 F17 1/0 5VT
Alternate: MII0O_RXD1
TESTMOD Default: TESTMODE
E Gl4 Vo VT Alternate: TESTMODE
Default: 1042
1042 G15 1/0 5VT
Alternate: MII2_RX_DV
Default: 1026
1026 G17 110 5VT
Alternate: MII1_RX_DV
109 H2 110 5vVT |Default: 109
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Pin I/O
Pin Name | Pins Functions description

Type® |Level®

Alternate: PDI_GPIO9, MII2_TX_ENA

SYNCO_LA Default: SYNCO_LATCHO
TCHO H3 Vo VT Alternate: SYNCO, LATCHO
Default: EOF
EOF H16 110 5VT

Alternate: MII1_RXD1
Default: TXNA
Alternate: MII1_TXDO

1027 H17 I/0 5VT

Default: 101
101 4 Vo VT Alternate: PDI_GPIO1, MIl_CLK
Default: 1028
1028 Ji7 I/O 5VT |Alternate: MII1_TXD1
Additional: TXP_P1
Default: 100
100 K2 Vo VT Alternate: PDI_GPIOO0, MII0_RX_CLK
Default: 102
102 K3 Vo VT Alternate: PDI_GPIO2, MIl_DATA
Default: EESCL
EESCL K4 Vo VT Alternate: EEPROM_CLK
Default: EESDA
EESDA L4 1/0 5VT

Alternate: EEPROM_DATA
Default: LATCH_IN
Alternate: MII1_RXD3
WD_STAT Default: WD_STATE

E M5 Vo VT Alternate: MII1_RXD2

Default: WD_TRIG
Alternate: MII1_TXD3
Default: OUTVALID
Alternate: MII1_TX_ENA

LATCH_IN| M14 /0 5VT

WD_TRIG | N14 /0 5VT

OUTVALID| N15 110 5vVT

Default: 1032

1032 pP7 1/0 5VT
Alternate: MII0_RXD3
Default: 1033

1033 R7 1/0 5VT

Alternate: MII0O_RX_ER

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

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

(3) PDR_ON pin should be pulled up to Vop.

(4) The USBHS includes an embedded USB PHY internally, but only supports Full-Speed. If
users wish to utilize High-Speed mode, an external PHY is needed.

The voltage difference between VDD and VDD33USB should not exceed 0.3V.
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2.6.3. GD32H75Exx pin alternate functions
Table 2-3. Port A alternate functions summary
Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 | AF14 AF15
SPI5_N
TIMER1_CHO|TIMER4_|TIMER7_E | TIMER14_ — _|OSPIM_PO_I| USARTL_ | UART3_T EXMC_A|TRIGSEL _
PAO ITIMERL_ETI| CHO TI BRKINO ss&lzss 06 CTS X 19 INO EVENTOUT
USART1_
AL TIMERL Ch| TMERA_ TIMER14_ RTS/USA | UART3_R [ OSPIM_P TRIGSEL_ EVENTOUT
- CH1 MCHO X 0_l03 IN1
RT1_DE -
TIMER4_ TIMER14_ OSPIM_PO_I | USART1_ TRIGSEL_
PA2 TIMERL_CH2| "~ CHO o0 % ot EVENTOUT
TIMER4_ TIMER14_|12S5_M |OSPIM_PO_| | USART1_ USBHS0_ OSPIM_ | TRIGSEL _
PA3 TIMERL CH3]  ch CH1 CK 02 RX ULPI_DO PO_SCK| IN4 EVENTOUT
SPIO_N
TIMER4_ — | SPI2_NSS/I2| USARTL_ |SPI5_NSS EXMC_D
PA4 Tl SS/12S0 | o5\ e ok | ioss ws 8 EVENTOUT
_Ws - -
TIMER1_CHO TIMER? SPI0_S SPI5_SCK USBHSO EXMC_D
PAS ITIMER1_ETI MCHO CKQ:ZKSO /12S5_CK ULPI_CK 9 EVENTOUT
TIMERO_BR | TIMER2_|TIMER7_B SPI0_MI|OSPIM_PO_| SPIS_MIS CMP_MU
PAG KINO CHO RKINO SO 03 o X_OUTO EVENTOUT
SPIO_M SPI5_MO
TIMERO_MC |TIMER2_| TIMER7_ o - OSPIM_P EXMC_S| TRIGSEL _
PA7 Ho CcH1 MCHO osI2s SII2S5_S 0 103 ONWE NS EVENTOUT
0_SD D -
CK_OUT TIMER7_B USARTO USBHSO CMP_M
PA8 o |TIMERO_CHO RKINg | 12C2_SCL ok coF | UART6_RX UX_;)UT EVENTOUT
SPI1_S
PA9 TIMERO_CH1 12C2_SMB| 011251 USARTO_ TRIGSEL_ EVENTOUT
A T IN13
_CK
PA10 TIMERO_CH2 USARTO_ USBHSO_ EVENTOUT
RX D
SPI1_N
PA11 TIMERO_CH3 ss/i2s1| UART3_Rx | USARTO CANO_RX TRIGSEL_ EVENTOUT
- - CTS - IN13
_Ws
SPI1_S USARTO_
PA12 TIMERO_ETI CK/I2S1| UART3_TX | RTS/USA CANO_TX TIMERO_| TRIGSEL_ EVENTOUT
- oK - RT0 DE - BRKIN2 | IN12
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Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
SPILN
JTMS/S | TIMERO_BR TIMER7_B — USARTO_ EXMC_| | TRIGSEL_
PA13 WO NG RKIN ss\/,|v2851 UART3_RX | CANO_RX - N1 EVENTOUT
SPILS USARTO_
PA14 JV-\I-/((::E{(S CK/I12S1| UART3_TX | RTS/USA CANO_TX TE;“RAE:T\‘()Z— TR:ﬁ‘flEL— EVENTOUT
_CcK RTO_DE
SPIO_N UART3 R
TIMERL_CHO - |SpI2_NSS/I12|SPI5_NSS — TRIGSEL_
PA15 LTI Mol $8/1250 |~ o\ 0| oo\ | TSIUARTS UART6_TX oo EVENTOUT
— WS — — _DE
Table 2-4. Port B alternate functions summary
Pin Name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
TIMERO_ |TIMER2_C| TIMER7_ | OSPIM_P HPDF_CK UART3_ USBHS0_ TRIGSEL _
PBO MCH1 H2 MCH1 | 0 101 ouT cTS ULPI D1 ouT3 EVENTOUT
TIMERO_ |TIMER2_C| TIMER7_ | OSPIM_P HPDF_DA USBHSO0_ TRIGSEL_
PB1 MCH2 H3 MCH2 | 0 100 TAINL ULPI_D2 oUT4 EVENTOUT
EXMC_D1 [HPDF_CKI SPI2_MOSI OSPIM_P TIMER22_
PB2  |RTC_OUT 0 i 1252 S0 o SCK EXMC_NCE e EVENTOUT
JTDO/TRA|TIMERL_C SPI0_SCK |SPI2_SCK SPI5_SC CTC_SYN TRIGSEL_|TIMER2
PB3 CESWO HL /12S0_CK | 1252_CK K/ '2i5—c c UART6_RX out7 | 3 em | EVENTOUT
TIMER15_|TIMER2_C SPIO_MIS | SPI2_MIS |SPI1_NSS/I| SPI5_MI TRIGSEL _
PB4 NITRST | oo o 5 S 2stws | so UART6_TX ouTe EVENTOUT
SPI0_MO SPI5_MO
TIMER16_|TIMER2_C 12C0_SMB -2 l12c3_smB|sPi2_MosI | 2= USBHSO0_ EXMC_S UART4_
PBS BRKINO H1 A S A fi2s2_sp | S12S5- |CANLRX | o) 7 DCKEL rx | EVENTOUT
1250_SD - sb =
TIMER15_|TIMER3_C| EXMC_D1 USARTO_T OSPIM_P | HPDF_DAT |EXMC_S UART4_
PB6 MCHO o L~ |12co_scL 12C3_SCL N CANLTX | ey i NEL 7| EVENTOUT
EXMC_N
PB7 TIMER16_|TIMER3_C 12C0_SDA 12c3_spa |USARTOR HPDF_CKIN| | exmc EVENTOUT
MCHO H1 = — X 5
_NADV,
TIMER15_|TIMER3_C|HPDF_CKI UART3_
PBS o0 o "7 12co_scL 12C3_SCL O~ | CANO_RX EVENTOUT
TIMER16_|TIMER3_C| HPDF_DA SPIL_NSS UART3_T
PB9 oo o A7 |'2CO_SDA| ST\ | 1263_SDA «~ |cANo_TX 12C3_SMBA EVENTOUT
TIMERL_C SPIL_SCK|HPDF_DA |USART2_ T OSPIM_P | USBHSO_ TRIGSEL_
PB10 H2 12CL SCLY o5t ek | TAINT X 0 CSN | ULPI D3 ouT2 EVENTOUT
TIMERL_C HPDF_CKI| USART2_R USBHSO0_ USBHS1
PB11 Ha 12C1_SDA = N ULP! D4 “sor EVENTOUT
TIMERO_B 12C1_SMB|SPIL_NSS|HPDF_DA |USART2_C USBHS0_ OSPIM_| CMP_MU |UART4_
PB12 RKINO A |m2stws| TAINL K CANLRX! ) p| D5 P0 100 | x ouT2 | Rx | EVENTOUT
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Pin Name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
RTC_REFI| TIMERO_ OSPIM_P |SPIL_SCK |[HPDF_CKI|USART2_C | USBHSL1 USBHSO0_ UART4_
PB13 N MCHO 0102 |/m2s1cK| N1 TS o | ANLTXE Gl pe Tx | EVENTOUT
USART2_R | UART3
TIMERO_ TIMER7_ | USARTO_ | SPI1_MIS | HPDF_DA — — EXMC_D|TRIGSEL
PB14 MGHL ML Y 5 AN | TSIUSART [RTS/UAR 10 oo EVENTOUT
2 DE | T3 DE
RTC_REFI| TIMERO TiMER7_ | usarTo_ | SPEMO \one ki UART3 EXMC_D|TRIGSEL
PBIS N MCH2 MCH2 | RX smzsl_s N2 cTs 11 | ouTs EVENTOUT
Table 2-5. Port C alternate functions summary
Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
EXMC_D HPDF_CKI HPDF_DA [TIMER40_C USBHS0_U EXMC_SD | TRIGSE
PCO 12 NO TAIN4 HO EXMC A5 b s7p NWE | L IN8 EVENTOUT
TRACED HPDF_DAT|HPDF_CKI |SPI1_MOSI TIMER40_ OSPIM_PO TRIGSE
PC1 0 AINO N4 | /1251 SD MCHO 104 L IN9 EVENTOUT
PMU_DE HPDF_CKI | OSPIM_PO HPDF_CK OSPIM_PO|USBHS0_U EXMC_SD | TRIGSE
PC2 EPSI‘DLEE NL o5 |SPIMISOL ot 102 | LPILDIR NEO | L IN2 EVENTOUT
PMU_SL HPDF_DAT|OSPIM_PO |SPIZ_MOSI OSPIM_P0|USBHS0_U EXMC_SD
PC3 EEP AINL 106 | /1251 SD 100 | LPI NXT CKEO EVENTOUT
PMU_DE
—= EXMC_A HPDF_CKI TIMER41_C EXMC_SD
PC4 EPSPLEE b % 1250_MCK o NED EVENTOUT
PMU_SL HPDF_DAT TIMER41_ EXMC_SD | CMPO_
PCS EEP AIN2 MCHO CKEO | out EVENTOUT
TIMERO_| TIMER2_C | TIMER7_C | HPDF_CKI USARTS_T EXMC_NW
PC6 arcing | o o 5 |12s1 McK M T EVENTOUT
TIMERO_| TIMER2_C | TIMER7_C |HPDF_DAT USART5_R EXMC_NE
PC7 cha o o N3 1252_MCK N N EVENTOUT
TRACED TIMER2_C | TIMER7_C usARrTs_C | YARTA_ | exvc NE
PC8 N o o = | RTSIUA LT | EXMCINT EVENTOUT
RT4 DE
CK_OUT |TIMERO_| TIMER2_C | TIMER7_C UART4_| OSPIM_PO
PC9 . M3 o T~ | 12C2_SDA | 125_CKIN ore 100 EVENTOUT
TIMERO_ HPDF_CKI SPI2_SCK/| USART2_T | UART3_ | OSPIM_PO
PC10 CH3 N5 1252 CK X X 101 EVENTOUT
TIMERO_ HPDF_DAT SPI2_MIS |USART2_R | UART3_ | OSPIM_PO | EXMC_NB
PCl1 ETI AIN5 0 X RX _CsSN L2 EVENTOUT
TRACED | EXMC_D| TIMER14_ SPI5_SCK/|SPI2_MOS|USART2_C | UART4_
PC12 3 6 CHO 1255 CK | 1/1252_SD K X EVENTOUT
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Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
PC13 EVENTOUT
PC14 EVENTOUT
PC15 EVENTOUT
Table 2-6. Port D alternate functions summary
Pin Name AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
TIMER7_C |HPDF_CKI UART3_R | CANO_R TRIGSEL_
PDO Ho NG X X EXMC_D2 N3 EVENTOUT
HPDF_DA UART3_T | CANO_T TRIGSEL_
PD1 TAING X X EXMC_D3 NG EVENTOUT
EXMC_D | TIMER2_E TIMER14 UART4_R
PD2 TRACED2 ; T _BRKINO X EVENTOUT
HPDF_CK SPI1_SCK/ USARTL_
PD3 ouT 1251 OK oTs EXMC_CLK EVENTOUT
USART1_
PD4 T'&"CEEJ— RTS/USA OSPI'gZPO EXMC_NOE EVENTOUT
RT1_DE -
TIMER7_C USARTL_ OSPIM_PO
PD5 H3 % 105 EXMC_NWE EVENTOUT
HPDF_CKI| HPDF_D |SPI2_MOSI USARTL_ OSPIM_PO EXMC_NWAI
PD6 N4 ATAINL | /1252_SD RX _los T EVENTOUT
HPDF_DA SPI0_MOSI|HPDF_CKI| USART1_ OSPIM_PO EXMC_NEO/
PD7 TAIN4 /12S0_SD N1 CK _lo7 EXMC_NCE EVENTOUT
PD8 HPDF_CKI USARTZ_ EXMC_D13 EVENTOUT
N3 TX -
HPDF_DA USART2_
PD9 TAING RY EXMC_D14 EVENTOUT
HPDF_CK USART2_
PD10 ouT oK EXMC_D15 EVENTOUT
TIMER40_ TIMER7_ | 12C3_SM USART2_ OSPIM_ EXMC_A16/
PD11 CH1 MCH3 BA CTS PO_lOO EXMC_CLE EVENTOUT
USART2
TIMER41_ TIMER3_C 12C3_SC - OSPIM_ EXMC_A17/
PD12 CH1 HO L CAN2_RX | EDOUT_A IT;I_SZ/UDSEA PO_IO1 EXMC_ALE EVENTOUT
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Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
TIMER42_ TIMER3_C 12C3_SD OSPIM_
PD13 oHL Hi A CAN2_TX |EDOUT_B PO 103 EXMC_A18 EVENTOUT
TIMER43_ TIMER3_C UART7_C
PD14 oHL Ho SPI3_I02 |EDOUT_Z s EXMC_DO EVENTOUT
UART7_R
pp15 | 'MER44_ TIMER3_C SPI3_l03 TS/UART? EXMC_D1 EVENTOUT
CH1 H3
_DE
Table 2-7. Port E alternate functions summary
Pin Name AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
PEO TIMER3_E UART7_R EXMC_NB EVENTOUT
Tl X Lo
PE1 UART7_T EXMC_NB EVENTOUT
X L1
SPI3_SC OSPIM_
PE2 TRACECK " PO 102 EXMC_A23 EVENTOUT
TIMER14_

PE3 TRACEDO BRKING EXMC_A19 EVENTOUT
TIMERO_ HPDF_DAT| TIMER14_ | SPI3_NS

PE4 TRACED1 BRKINL AIN3 MCHO S EXMC_A20 EVENTOUT

HPDF_CKI | TIMER14_ | SPI3_MI

PES TRACED2 N3 CHO so EXMC_A21 EVENTOUT
TIMERO_ TIMER14_ [SPI3_MO CMP_MUX

PE6 TRACED3 BRKINZ CH1 Si _0OUT3 EXMC_A22 EVENTOUT
TIMERO_ HPDF_DAT UART6_R OSPIM_P0

PE7 ET1 AIND " 104 EXMC_D4 EVENTOUT
TIMERO_ HPDF_CKI UART6_T OSPIM_P0 CMP1_O

PE8 MCHO > " " 105 EXMC_D5 |~ T EVENTOUT

UART6_R
PE9 TIMERO_ HPDF_CK SPI3_102 TS/UART OSPIM_PO EXMC_D6 EVENTOUT
CHO out - 106 -
6_DE -

TIMERO_ HPDF_DAT UART6_C OSPIM_P0

PE10 MCHL AINA SPI3_l03 TS e EXMC_D7 EVENTOUT
TIMERO_ HPDF_CKI SPI3_NS OSPIM_P0

PE11 CcH1 Na S “csn | EXMC_D8 EVENTOUT
TIMERO_ HPDF_DAT SPI3_SC CMPO_O

PE12 MCH? AINS K EXMC_D9 | 7 EVENTOUT
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Pin Name AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
PE13 T”\QE‘F;O— HPD,\%CK' SP'S%M' EXMC_D10 CMSTl—O EVENTOUT
PE14 T”\QE‘F;O— SP'Z—IMO EXMC_D11 EVENTOUT
PE15 Tégiﬁ:%— EXMC_D12 f(“_/'gl—J“T"f EVENTOUT

Table 2-8. Port F alternate functions summary

Pin Name AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
PFS T:\'/\IA(EI-TZO,_ TII\I;/I(I:EE;_ USAI;I;TO_ HPDI\IIZZ_CKI UAI:_‘?_C EXMC._AB TR(I)(lSﬁFEL_ EVENTOUT
PF6 T'Mgfols— CAN2_RX SPI4_NSS UAR)IG—R O‘;‘j'g"gp EXM;:—DZ T'M(:Eﬁozz— EVENTOUT
PF7 T'Mgfom— CAN2_TX SPI4_SCK UAR)IG—T O‘;‘j'g"z—P EXMS—DZ T'M(:Eﬁlzz— EVENTOUT
PEs TII\'CIERH:I(.)S_ SPI% MIS 'EQED-IA-E_T% Oi_PII(I\)/IO_P EXMGC_Dz TIMCE|_I|?222_ EVENTOUT
PFo TII'\\/I/II(E:RH:IC.)G_ SPILé_IMO UARTTSG_C o§j|g/|l_P EXM;:_DZ TIMCE:322_ EVENTOUT
PF10 Tgﬁ'ﬁ\l‘g— o(;S_Psl,'\éRP EVENTOUT
PF11 SP"é—IMO EXNMR(;—SSD T?"E"CE:OZ EVENTOUT
PF12 EXMC_A6 T?"E"(:E:lz EVENTOUT
PF13 HF;E/iﬁ\TEA '203;5'\"8 EXMC_A7 T?"E"CE:ZZ EVENTOUT
PF14 HPD,\'I: gCK' I2C3_SCL | SPI4_IO2 EXMC_A8 T?"E"CE:; EVENTOUT
PF15 I2C3_SDA| SPI4_I03 EXMC_A9 EVENTOUT
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Table 2-9. Port G alternate functions summary

Pin Name AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
PG6 T'BNF'{iFleg— oos_lzlxsnﬁp EXMS—NE EVENTOUT
PG7 EXMC_D2 USARTS_ EXMC_INT EVENTOUT

8 CK
- TIMER?_E SPIS NS/ RTSIUSA EXMC_SD EveNToUT
- RT5_DE CLK
GO EXM((J:_DS CAI;I(Z_T TII;IEIITJI_B SPI0_MISO US/:S(Ts_ o§j|(|\j/|gp EXM;:_NE EVENTOUT
PG13  |TRACEDO Slngs—f‘gf/ usgg S T'MCEFT;“— EXM;:—AZ T'E"CEl_'lez EVENTOUT
Table 2-10. Port H alternate functions summary

Pin Name AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
PHO EVENTOUT
PH1 EVENTOUT
PH2 TIME|_||?040_C UEEES#U osjlngpo ExCMKcE_OSD EVENTOUT
e e O
PH4 12C1_SCL T”VFleiTrjg_B Ufflﬁi;u Ufstﬁf&u EXMLCS—NB EVENTOUT
PH5 12C1_SDA SP";—NS T'MElf(fl—C U?_E'I*_Sél}zu EX,':I"V(\:/ESD EVENTOUT
PHE I2C1;SMB SPIT(_SC TII\’\jI(E:E'Aél_ USLE;II-I_SDlO_U EXI\N/I(E:ISD EVENTOUT
PH7 EDOUT_A | 12C2_SCL SP'S%M' T'“’F'{iFf:é—B USLEF‘,'I*_SDll—U EXCMKCEESD EVENTOUT
PH8 T'ME'ETT4— EDOUT_B | 12C2_SDA |SPI4_IO2 T'ME;;"Z—C USLEF‘,'I*_SDlZ—U EXMC_D16 EVENTOUT
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Pin Name AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
PHO EDOUT_Z 'ZCZRSMB SPI4_I03 T”\,\:ERH‘:)Z— USLET'_SDlB—U EXMC_D17 EVENTOUT
PH10 T”\éﬁ;“— '203;3'\/'8 TINFIaiTS(ZfB USLET'_SDl;U EXMC_D18 EVENTOUT
PH11 T”\éﬁi“— 12C3_SCL T'MEﬁf—c USLET'_SDlS—U EXMC_D19 EVENTOUT
PH12 T”\éiz“— 12C3_SDA T”\,\:ERH‘:)S— USLET'_SD%U EXMC_D20 EVENTOUT
PH13 T'Mggg—M T”\gi'mg—B UART3_TX| CANO_TX EXMC_D21 EVENTOUT
Table 2-11. BGA240 package ESC port alternate functions summary
Pin Name OSPI +gpio OSPI +MII(3 port downstream mode) OSPI +MII(3 port upstream mode)

104 PDI_GPIO4 MII2_TX_EN MIIO_TX_EN

106 PDI_GPIO6 MII2_TXD1 MIIO_TXD1

107 PDI_GPIO7 MII2_TXD2 / TX_SHIFTO MIIO_TXD2 / TX_SHIFTO

105 PDI_GPIO5 MII2_TXDO MIIO_TXDO
SYNC1_LATCH1 SYNC1/LATCH1 SYNC1/LATCH1 SYNC1/LATCH1

108 PDI_GPIO8 MII2_TXD3 / TX_SHIFT1 MIIO_TXD3 / TX_SHIFT1

1016 MCU_PDITYPE MCU_PDITYPE MCU_PDITYPE

103 PDI_GPIO13 MII2_LINK MIIO_LINK

1017 EFUSE_LDO_BYP EFUSE_LDO_BYP EFUSE_LDO_BYP

1011 PDI_GPIO11 MII2_RX_DV MIIO_RX_DV

OE_EXT MII_CLK25 MII_CLK25 MII_CLK25

1018 PHYRST_MODE PHYRST_MODE PHYRST_MODE

1012 PDI_GPIO12 MII2_RXDO MIIO_RXDO

1013 PDI_GPIO13 MII2_RXD1 MII0O_RXD1

1015 PDI_GPIO15 MII2_RXD3 MIIO_RXD3
LINKACTLEDO HINKACTLEDO/ LINKACTLEDO / CHIP_MODEO LINKACTLEDO / CHIP_MODEO

CHIP_MODEO
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Pin Name OSPI +gpio OSPI +MlI(3 port downstream mode) OSPI +MII(3 port upstream mode)
1010 PDI_GPIO10 MII_LINKPOL/LINKACTLED2 MII_LINKPOL / LINKACTLED2
1014 PDI_GPIO14 MII2_RXD2 MIIO_RXD2
LINKACTLED1 HINKACTLEDL/ LINKACTLED1 / CHIP_MODE1 LINKACTLED1 / CHIP_MODE1
CHIP_MODE1
EESIZE EEPROM_SIZE / RUNLED EEPROM_SIZE / RUNLED EEPROM_SIZE / RUNLED
TESTMODE TESTMODE TESTMODE TESTMODE
109 PDI_GPIO9 MII2_RX_ER MII0_RX_ER
SYNCO_LATCHO SYNCO / LATCHO SYNCO / LATCHO SYNCO / LATCHO
101 PDI_GPIO1 MII_CLK MII_CLK
100 PDI_GPIOO MII2_RX_CLK MIIO_RX_CLK
102 PDI_GPIO2 MII_DATA MII_DATA
EESCL EEPROM_CLK EEPROM_CLK EEPROM_CLK
EESDA EEPROM_DATA EEPROM_DATA EEPROM_DATA
RSTN RSTN RSTN RSTN
IRQW IRQ IRQ IRQ
Table 2-12. BGA240 bypass package ESC port alternate functions summary
Pin Name OSPI + gpio QOSPI + Ml
1016 MIIO_TX_EN/MCU_PDITYPE MIIO_TX_EN/MCU_PDITYPE
1017 MIIO_TXD1/EFUSE_LDO_BYP MIIO_TXD1/EFUSE_LDO_BYP
1018 MIIO_TXDO / PHYRST_MODE MIIO_TXDO / PHYRST_MODE
RSTN RSTN RSTN
SOF MII1_RXDO MII1_RXDO
EOF MII1_RXD1 MII1_RXD1
108 PDI_GPIO8 / TX_SHIFT1 MII2_RX_ER / TX_SHIFT1
107 PDI_GPIO7 / TX_SHIFTO MII2_RXDO0 / TX_SHIFTO
1019 MII1_RX_ER MII1_RX_ER
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Pin Name OSPI + gpio OSPI + Ml
1020 MII1_RX_CLK MII1_RX_CLK
WD_STATE MII1_RXD2 MII1_RXD2
SYNC1_LATCH1 SYNC1/LATCH1 SYNC1/LATCH1
LATCH_IN MII1_RXD3 MII1_RXD3
106 PDI_GPIO6 MII2_RXD1
105 PDI_GPIO5 MII2_RXD2
104 PDI_GPIO4 MII2_RXD3
1042 - MII2_RX_DV
1021 MII1_LINK MII1_LINK
1022 MIIO_TXD3 MIIO_TXD3
OE_EXT MII_CLK25 MII_CLK25
1011 PDI_GPIO11 MII2_RX_CLK
1012 PDI_GPIO12 MII2_TXDO
1013 PDI_GPIO13 MIl2_TXD1
1010 MII_LINKPOL / PDI_GPIO10 MII_LINKPOL / LINKACTLED2
1014 PDI_GPIO14 MII2_TXD3
1015 PDI_GPIO15 MII0_TXD2
1023 MIIO_RX DV MIIO_RX DV
1024 MII0_RXDO MII0_RXDO
1025 MII0_RXD1 MII0_RXD1
1026 MII1_RX DV MII1_RX DV
1027 MII1_TXDO MII1_TXDO
1028 MII1_TXD1 MII1_TXD1
1029 MII1_TXD2 MII1_TXD2
1030 MIIO_TXD2 MII2_TXD2
1031 MIIO_RXD2 MIIO_RXD2
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Pin Name OSPI + gpio OSPI + Ml
1032 MIIO_RXD3 MIIO_RXD3
1033 MIIO_RX_ER MIIO_RX_ER
1034 MIIO_LINK MIIO_LINK
109 PDI_GPIO9 MII2_TX_EN
SYNCO_LATCHO SYNCO / LATCHO SYNCO / LATCHO
WD_TRIG MII1_TXD3 MII1_TXD3
100 MII0_RX_CLK MII0_RX_CLK
101 MIl_CLK MIl_CLK
102 MIl_DATA MIl_DATA
TESTMODE TESTMODE TESTMODE
EESDA EEPROM_DATA EEPROM_DATA
EESCL EEPROM_CLK EEPROM_CLK
EESIZE EEPROM_SIZE / RUNLED EEPROM_SIZE / RUNLED
LINKACTLED1 LINKACTLED1 / CHIP_MODE1 LINKACTLED1 / CHIP_MODE1
LINKACTLEDO LINKACTLEDO / CHIP_MODEO LINKACTLEDO / CHIP_MODEO
103 PDI_GPIO3 MII2_LINK
OUTVALID MII1_TX EN MII1_TX EN
IRQW IRQ IRQ

(1) The PJ10 and IRQ have no external pins and are connected inside the chip
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3. Functional description
3.1. Arm® Cortex®-M7 core

The Arm® Cortex®-M7 processor is a highly efficient high-performance, embedded processor
that features low interrupt latency, low-cost debug, and has backwards compatibility with
existing Cortex-M profile processors. The processor has an in-order super-scalar pipeline that
means many instructions can be dual-issued, including load/load and load/store instruction
pairs because of multiple memory interfaces. The Cortex-M7 is a high-performance processor,
which features a 6-stage superscalar pipeline with branch prediction and an optional FPU
capable of single-precision and optionally double-precision operations. The instruction and
data buses have been enlarged to 64-bit wide over the previous 32-bit buses.

The interfaces that the processor supports include:

64-bit AXI4 interface.

32-bit AHB master interface.
32-bit AHB slave interface.
64-bit instruction TCM interface.
2x32-bit data TCM interfaces.

The processor contains the following external interfaces:

AHBP interface.

AHBS interface.

AHBD interface.

External Private Peripheral Bus.
ATB interfaces.

TCM interface.

Cross Trigger interface.

MBIST interface.

AXIM interface.

32-bit Arm® Cortex®-M7 processor core

B Up to 600 MHz operation frequency.

B Single-cycle multiplication and hardware divider.
B Integrated DSP instructions.

B 24-bit SysTick timer.

The Cortex®-M7 processor is based on the ARMv7-M architecture and supports a powerful
and scalable instruction set including general data processing I/O control tasks, advanced
data processing bit field manipulations, DSP and floating point instructions. Some system
peripherals listed below are also provided by Cortex®-M7:

B Nested Vectored Interrupt Controller (NVIC).
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B Flash Patch and Breakpoint (FPB).
B Data Watchpoint and Trace (DWT).
B Instrumentation Trace Macrocell (ITM).
B Embedded Trace Macrocell (ETM).
B JTAG or SWD Debug Port.
B Trace Port Interface Unit (TPIU).
B Memory Protection Unit (MPU).
B Floating Point Unit (FPU), double-precision.
B Load Store Unit (LSU).
B Data Processing Unit (DPU).
B Prefetch Unit (PFU).

3.2. On-chip memory
B Up to 3840KB of on-chip flash memory for instruction and data.
B Up to 512 KB of configurable SRAM for ITCM/DTCM/AXI SRAM.
B Up to 512 KB of on-chip SRAM (AXlI SRAM).
B 4KB of backup SRAM.
B RAM ECC monitor for each Region.
The GD32H75Exx has up to 3840KB of on-chip flash memory for instruction and data. The
flash memory consists of 3840KB main flash organized into 960 sectors with 4KB and 64KB
information block. Each sector can be erased individually.
The GD32H75EXxx series contain up to 512KB of on-chip SRAM (AXI SRAM), 4KB of backup
SRAM and up to 512KB RAM shared by ITCM/DTCM/AXI SRAM. All of AHB SRAM support
byte, half-word (16 bits), and word (32 bits) accesses. The on-chip SRAM (AXI SRAM)
support byte, half-word (16 bits), word (32 bits) and double words (64 bits) accesses. SRAMO
and SRAML1 can be accessed by almost all AHB masters. The backup SRAM (BKPSRAM) is
implemented in the backup domain, which can keep its content even when the Vopo power
supply is down.
Table 2-2. Memory map of GD32H75Exx_devices shows the memory map of the
GD32H75Exx series of devices, including Flash, SRAM, peripheral, and other pre-defined
regions.

3.3. Clock, reset and supply management

Internal 64 MHz factory-trimmed RC and external 4 to 50 MHz crystal oscillator.
Internal 48 MHz RC oscillator.

Low power internal 4 MHz RC oscillator.

Internal 32 KHz RC calibrated oscillator and external 32.768 KHz crystal oscillator.
Integrated system clock PLL.

1.71 to 3.6V application supply and 1/Os.
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3.4.

B Supply Supervisor: POR (Power On Reset), PDR (Power Down Reset), and low voltage
detector (LVD).

The Clock Control Unit (CCTL) provides a range of oscillator and clock functions. These
include internal RC oscillator and external crystal oscillator, high speed and low speed two
types. Several prescalers allow the frequency configuration of the AXI, three AHB and four
APB domains. The maximum frequency of the system clock can be up to 600 MHz. The
maximum frequency of the three AHB domains are 300 MHz. The maximum frequency of the
four APB domains including APB1 = APB3 = PAB4 is 150 MHz and APB2 is 300 MHz. See
Figure 2-4. GD32H75Exx clock tree for details on the clock tree.

The Reset Control Unit (RCU) controls three kinds of reset: system reset resets the processor
core and peripheral IP components except for the SW-DP controller and the Backup domain.
Power-on reset (POR) and power-down reset (PDR) are always active, and ensures proper
operation starting from 1.53V and down to 1.48V. The device remains in reset mode when
Vop is below a specified threshold. The embedded low voltage detector (LVD) monitors the
power supply, compares it to the voltage threshold and generates an interrupt as a warning
message for leading the MCU into security.

Power supply schemes:

B Vpp range: 1.71V to 3.6V, external power supply for I/Os and the internal regulator.
Provided externally through Vop pins.

B Vppa range: 1.71V to 3.6V, external analog power supplies for ADC, reset blocks, RCs
and PLL.

B Vearrange: 1.71V to 3.6V, power supply for RTC, external clock 32 KHz oscillator and
backup registers (through power switch) when Voo is not present.

Boot modes

GD32H75EXX supports four BOOT modes, including:
B USER BOOT

B SECURITY BOOT

B SYSTEM BOOT

B SRAM BOOT

At startup, the boot memory space is selected by the BOOT pin and BOOT_ADDRUO0/1 in Boot
address, allowing to program any boot memory address from 0x0000 0000 to to 0x9000 0000.

The boot loader is located in non-user System memory. It is used to reprogram the Flash
memory by using USARTO (PA9 and PA10), USART1 (PA2 and PA3), USART2 (PB10 and
PB11), USBHSO (USBHSO_DP and USBHS0_DM) in device mode. It also can be used to
transfer and update the Flash memory code, the data and the vector table sections.
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3.5. Power saving modes
The MCU supports three kinds of power saving modes to achieve even lower power
consumption. They are sleep mode, deep-sleep mode, and standby mode. These operating
modes reduce the power consumption and allow the application to achieve the best balance
between the CPU operating time, speed and power consumption.
B Sleep mode
In sleep mode, only the clock of CPU core is off. All peripherals continue to operate and
any interrupt / event can wake up the system.
B Deep-sleep mode
In deep-sleep mode, all clocks in the 0.9V domain are off, and all of LPIRC4M, IRC64M,
HXTAL and PLLs are disabled. Only the contents of SRAM and registers are retained.
Any interrupt or wakeup event from EXTI lines can wake up the system from the deep-
sleep mode including the 16 external lines, the RTC alarm, RTC tamper and timestamp
event, LXTAL clock stuck, the LVD \ LVD \ OVD, CMP output, LPDTS wakeup, RTC
wakeup, CAN wakeup, 12C wakeup, USARTO wakeup and USBHS wakeup. When
exiting the deep-sleep mode, the IRC64M is selected as the system clock.
®m Standby mode
In standby mode, the whole 0.9V domain is power off, the LDO is shut down, and all of
LPIRC4M, IRC64M, HXTAL and PLLs are disabled. The contents of SRAM and registers
in 0.9V power domain are lost. There are four wakeup sources for the standby mode,
including the external reset from NRST pin, the RTC, the FWDGT reset, WKUP pins and
LCKMD.
3.6. Electronic fuse (EFUSE)
B One-time programmable nonvolatile efuse storage cells organized as 32*32 bits.
B Double-bit redundant backup mechanism.
B All bits in the efuse cannot be rollback from 1 to 0.
B Each bit in efuse macro can only be programmed once, and software must avoid
reprogramming.
® Voltage range for program: 1.71~1.98 V.
B Voltage range for read: 0.72~1.05 V.
The Efuse controller has efuse macro that store system parameters. As a hon-volatile unit of
storage, the bit of efuse macro cannot be restored to 0 once it is programmed to 1.
3.7. Trigger selection controller (TRIGSEL)

B Supports different optional trigger inputs.

B Trigger input source could be external input signal or output of peripheral.

B Trigger selection output could be for external output or peripheral.
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3.8.

3.9.

3.10.

The trigger selection controller (TRIGSEL) allows software to select the trigger input signal
for various peripherals. TRIGSEL provides a flexible mechanism for a peripheral to select
different trigger inputs. It's up to 3 trigger selection outputs could be selected for each
peripheral. And every output could select from different trigger input signal.

General-purpose and alternate-function I/Os (GPIO and AFIO)

GPIOs mappable on 16 external interrupt lines, each pin weak pull-up/pull-down function.
Output push-pull/fopen drain enable control.

Analog input/output configuration.

Alternate function input/output configuration.

GD32H75Exx is up to 116 general purpose I/O pins (GPIO), named PAO~PA15, PBO~PB15,
PC0O~PC15, PDO~PD15, PEO~PE15, PF5~PF15, PG6~PG9, PG13~PG15, PHO~PH13,
PAO_C, PA1 C, PC2_C, PC3_C for the device to implement logic input/output functions.
Each GPIO port has related control and configuration registers to satisfy the requirements of
specific applications. The external interrupts on the GPIO pins of the device have related
control and configuration registers in the Interrupt/Event Controller Unit (EXTI). The GPIO
ports are pin-shared with other alternative functions (AFs) to obtain maximum flexibility on the
package pins.

Each of the GPIO pins can be configured by software as output (push-pull or open-drain),
input, peripheral alternate function or analog mode. Most of the GPIO pins are shared with
digital or analog alternate functions. All GPIOs are high-current capable except for analog
mode.

CRC calculation unit (CRC)

Supports 7/8/16/32 bit data input.
For 7(8)/16/32 bit input data length, the calculation cycles are 1/2/4 AHB clock cycles.
User configurable polynomial value and size.

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

A cyclic redundancy check (CRC) is an error-detecting code commonly used in digital
networks and storage devices to detect accidental changes to raw data. The CRC calculation
unit can be used to calculate 7/8/16/32 bit CRC code within user configurable polynomial.

True random number generator (TRNG)

B LFSR mode and NIST mode to generate random number (National Institute of Standards
and Technology) mode to generate random number.
B About 40 periods of TRNG_CLK are needed between two consecutive random numbers

71



2

GigaDevice GD32H75Exx Datasheet
in LFSR mode.
B 32-bit random numbers are generated each time in LFSR mode.
B TRNG NIST mode follows the NIST SP800-90B.
B Support health tests recommended by the NIST SP800-90B.
B 32-bit*4 or 32-bit*8 random numbers are generated each time in NIST mode.
B TRNG has the functions of startup and in-service self-check, associated with specific
error flags.
B 128-bit random value seed is generated from analog noise.
The true random number generator (TRNG) module can generate a 32-bit random value by
using continuous analog noise and it has been pre-certified NIST SP800-90B.
3.11. Trigonometric Math Unit (TMU)
B 10 kinds of functions.
B The fixed point format is configurable.
B Programmable precision.
B CORDIC-algorithm core: circular system and hyperbolic system, rotation pattern and
vectoring pattern.
The Trigonometric Math Unit (TMU) is a fully configurable block that execute common
trigonometric and arithmetic operations. It can be used to calculate total 10 kinds of functions.
The input/output data meet q1.31 or g1.15 fixed point format.
3.12. Direct memory access controller (DMA)

B Two AHB master interface for transferring data, and one AHB slave interface for
programming DMA.

B 16 channels (8 for DMAO and 8 for DMA1) and each channel are configurable.

B Support independent single, 4, 8, 16-beat incrementing burst memory and peripheral
transfer.

B Support independent 8, 16, 32-bit memory and peripheral transfer.

B Peripherals supported: Timers, ADC, HPDF, SPI, 12C, USART, UART, DAC, I12S, FAC,
TMU and CAN.

The flexible general-purpose DMA controllers provide a hardware method of transferring data
between peripherals and/or memory without intervention from the CPU, thereby freeing up
bandwidth for other system functions. Three types of access method are supported:
peripheral to memory, memory to peripheral, memory to memory.

Two AHB master interfaces and eight four-word depth 32-bit width FIFOs are presented in
each DMA controller, which achieves a high DMA transmission performance. There are 16
independent channels in the DMA controller (8 for DMAO and 8 for DMA1). Each channel is
assigned a specific or multiple target peripheral devices for memory access request
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3.13.

3.14.

management. Two arbiters respectively for memory and peripheral are implemented inside to
handle the priority among DMA requests.

Master direct memory access controller (MDMA)

B 16 channels, each channel supports software triggering and requests can be selected
among any request source.

B Support independent single, 2, 4, 8, 16, 32, 64, 128-beat incrementing burst source and
destination transfer.

B Support three transfer modes:
- Read from memory and write to memory (software triggered).
- Read from peripheral and write to memory (or memory mapped peripherals).
- Read from memory (or memory mapped peripherals) and write to peripheral.

B Automatic pack / unpack of data to optimize bandwidth when the data width of the source
and destination are different.

B 34 hardware trigger sources, all channels can be connected to any hardware trigger
source.

® Two FIFOs of 16 double word depth to maximize data bandwidth and bus utilization.

The master direct memory access (MDMA) controller provides a hardware method of
transferring data between peripherals and/or memory without intervention from the MCU,
thereby 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. MDMA can be used in combination with a DMA controller (DMAO or DMA1) to
provide up to 16 channels. Each channel request can be selected among any request source.
The built-in arbiter is used to handle priority among MDMA requests.

DMA request multiplexer (DMAMUX)

B 16 channels for DMAMUX request multiplexer.
B 8 channels for DMAMUX request generator.
B Support 35 trigger inputs and 29 synchronization inputs.

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).
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3.15.

3.16.

Analog to digital converter (ADC)

14-bit ADCO and ADCL1 conversion rate is up to 4 MSPS.

12-bit ADC2 conversion rate is up to 5.3 MSPS.

14-bit,12-bit, 10-bit, 8-bit configurable resolution for ADCO and ADC1.

12-bit, 10-bit, 8-bit or 6-bit configurable resolution for ADC2.

In ADCO and ADC1, Oversampling ratio arbitrarily adjustable from 2x to 1024X.
ADC2, Oversampling ratio arbitrarily adjustable from 2x to 256X.

ADCO and ADCL1 supply requirements: 1.8V to 3.6V, and typical power supply voltage is
3.3V, ADC2 supply requirements: 1.71V to 3.6V, typical power supply voltage is 3.3V.
ADC input voltage range: Vrern SVin SVRerP.

B Temperature sensor.

W Start-of-conversion can be initiated by software or TRIGSEL.

A 12/ 14-bit successive approximation analog-to-digital converter module (ADC) is integrated
on the MCU chip. ADCO has 20 external channels, 1 internal channel (DAC_OUTO channel),
ADC1 has 18 external channels, 3 internal channels (the battery voltage, Vrerint inputs
channel and DAC_OUT1 channel), ADC2 has 17 external channels, 4 internal channels (the
battery voltage, Vrerint inputs channel, tempeture sensor and high-precision tempeture
sensor). After sampling and conversion, the conversion results can be stored in the
corresponding data registers according to the least significant bit(LSB) alignment or the most
significant(MSB) bit alignment (ADCO / 1 are 32-bit data register, ADC2 is 16-bit data register).
An on-chip hardware oversample scheme improves performances and reduces the
computational burden of MCU.

Digital to analog converter (DAC)

8-bit or 12-bit resolution. Left or right data alignment.

Conversion update synchronously.

Conversion trigged by external triggers.

Input voltage reference, Vrerr.

Output buffer calibration.

Using sample and keep mode to reduce the power consumption.
Noise wave generation (LFSR noise mode and Triangle noise mode).

Two DAC channels in concurrent mode.

The Digital-to-analog converter converts 12-bit digital data to a voltage on the external pins.
The digital data can be set to 8-bit or 12-bit mode, left-aligned or right-aligned mode. DMA
can be used to update the digital data on external triggers. The output voltage can be
optionally buffered for higher drive capability, and DAC output buffer can be calibrated to
improve output accuracy. The sample and keep mode can reduce the power consumption of
DAC.
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3.17.

3.18.

Real time clock (RTC) and backup registers

B Support calendar function, which can support year, month, date, day, hours, minutes,
seconds and subseconds (date is the day of week and day is the day of month).

B Daylight saving compensation supported, which is realized through software.

B External high-accurate low frequency (50Hz or 60Hz) clock used to achieve higher
calendar accuracy performed by reference clock detection option function.

B Atomic clock adjust (max adjust accuracy is 0.95PPM) for calendar calibration performed
by digital calibration function.

B Sub-second adjustment by shift function.

The RTC provides a time which includes hour/minute/second/sub-second and a calendar
includes year/month/day/week day. The time and calendar are expressed in BCD code except
sub-second. Sub-second is expressed in binary code. Hour adjust for daylight saving time.

The RTC 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. A prescaler is used for the time base clock and is by default configured
to generate atime base of 1 second from a clock at 32.768 KHz from external crystal oscillator.

Timers and PWM generation

B Two 16-bit Advanced timer (TIMERO & TIMERY7), two16-bit General-LO timers (TIMER2,
TIMER3), four 32-bit General-L0 timers (TIMER1, TIMER4, TIMER22, TIMER23), six 16-
bit General-L3 timers (TIMER14, TIMER40, TIMER41, TIMER42, TIMER43, TIMER44),
two16-bit General-L4 timers (TIMER15, TIMER16), two 32-bit Basic timer (TIMERS &
TIMERSG) and two 64-bit Basic timer (TIMER50 & TIMER51).

B Upto 62 independent channels of PWM, output compare or input capture for each general
timer and external trigger input.

B 16-bit, motor control PWM advanced timer with programmable dead-time generation for
output match.

B  Encoder interface controller with two inputs using quadrature decoder and non-
quadrature decoder mode.

B 24-bit SysTick timer down counter.

B 2 watchdog timers (free watchdog timer and window watchdog timer).

The advanced timer (TIMERO & TIMER7) can be used as a three-phase PWM multiplexed
on 6 channels. It has complementary PWM outputs with programmable dead-time generation.
It can also be used as a complete general timer. The 8 independent channels can be used
for input capture, output compare, PWM generation (edge-aligned or center-aligned counting
modes) and single pulse mode output. If configured as a general 16-bit timer, it has the same
functions as the TIMERX timer. It can be synchronized with external signals or to interconnect
with other general timers together which have the same architecture and features.
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The general level 0 timer, can be used for a variety of purposes including general timer, input
signal pulse width measurement or output waveform generation such as a single pulse
generation or PWM output, up to 4 independent channels for input capture/output compare.
TIMER1/4/22/23 is based on a 32-bit auto-reload up/downcounter and a 16-bit prescaler.
TIMER2/3 is based on a 16-bit auto-reload up/downcounter and a 16-bit prescaler. The
general level 0 timer also supports an encoder interface with two inputs using quadrature
decoder mode and non-quadrature decoder mode.

The general level3 timer module (TIMER14/40/41/42/43/44) is a three-channel timer that
supports both input capture and output compare. They can generate PWM signals to control
motor or be used for power management applications. The general level3 timer has a 16-bit
counter that can be used as an unsigned counter.

The general level4 timer module (TIMER15/16) is a two-channel timer that supports both input
capture and output compare. They can generate PWM signals to control motor or be used for
power management applications. The general level4 timer has a 16-bit counter that can be
used as an unsigned counter.

The basic timer module(TIMER5/6/50/51) has a 32-bit or 64-bit counter that can be used as
an unsigned counter. The basic timer can be configured to generate a DMA request and a
TRGOO to connect to DAC.

The GD32H75Exx have two watchdog peripherals, free watchdog timer and window
watchdog timer. They offer a combination of high safety level, flexibility of use and timing
accuracy.

The free watchdog timer includes a 12-bit down-counting counter and an 8-bit prescaler. It is
clocked from an independent 32 KHz internal RC and as it operates independently of the
main clock, it can operate in deep-sleep and standby modes. It can be used either as a
watchdog to reset the device when a problem occurs, or as a free-running timer for application
timeout management.

The window watchdog timer is based on a 7-bit down counter that can be set as free-running.
It can be used as a watchdog to reset the device when a problem occurs. It is clocked from
the main clock. It has an early wakeup interrupt capability and the counter can be frozen in
debug mode.

The SysTick timer is dedicated for OS, but could also be used as a standard down counter. It
features:

B A 24-bit down counter.

B Auto reload capability.

B Maskable system interrupt generation when the counter reaches 0.

B Programmable clock source.
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3.19.

3.20.

3.21.

Universal synchronous/asynchronous receiver transmitter

(USART/UART)

B Programmable baud-rate generator allowing speed up to 37.5 MBits/s when the clock
frequency is 300 MHz and oversampling is by 8.

Supports both asynchronous and clocked synchronous serial communication modes.
IrDA SIR encoder and decoder support.

LIN break generation and detection.

ISO 7816-3 compliant smart card interface.

The USART (USARTO, USART1, USART2, USARTS5) and UART (UART3, UART4, UARTS6,
UARTY7) are used to transfer data between parallel and serial interfaces, provides a flexible
full duplex data exchange using synchronous or asynchronous transfer. It is also commonly
used for RS-232 standard communication. The USART/UART includes a programmable baud
rate generator which is capable of dividing the system clock to produce a dedicated clock for
the USART/UART transmitter and receiver.

Inter-integrated circuit (12C)

B Uptothree I12C bus interfaces can support both master and slave mode with a frequency
up to 1 MHz (Fast mode plus).

B Provide arbitration function, optional PEC (packet error checking) generation and
checking.

B Supports 7-bit and 10-bit addressing mode and general call addressing mode.

® SMBus 3.0 and PMBus 1.3 compatible.

B Wakeup from sleep mode and Deep-sleep mode on I12C address match.

The 12C (inter-integrated circuit) module provides an I12C interface which is an industry
standard two-line serial interface for MCU to communicate with external 12C interface. 12C
bus uses two serial lines: a serial data line, SDA, and a serial clock line, SCL. The 12C
interface implements standard 12C protocol with standard mode (up to 100KHz), fast mode
(up to 400KHz) and fast mode plus (up to 1MHz) as well as CRC calculation and checking,
SMBus (system management bus), and PMBus (power management bus).

Serial peripheral interface (SPI)

Master or slave operation with full-duplex, half-duplex or simplex mode.
Separate transmit and receive 32-bit FIFO.

Data frame size can be 4 to 32 bits.

Hardware CRC calculation, transmission and checking.

SPI TI mode supported.

Multi-master or multi-slave mode function.
77



2

GigaDevice GD32H75Exx Datasheet
B Protect configurations and settings.
B Adjustable main device receiver sampling time.
B Configurable FIFO thresholds (data packing).
B Quad-SPI configuration available in master mode (in SPI3 / 4).
The SPI interface uses 4 pins, among which are the serial data input and output lines (MISO
& MOSI), the clock line (SCK) and the slave select line (NSS). Both SPIs can be served by
the DMA controller. The SPI interface may be used for a variety of purposes, including simplex
synchronous transfers on two lines with a possible bidirectional data line or reliable
communication using CRC checking. Quad-SPI master mode is also supported in SPI3 and
SPI4.

3.22. Inter-1IC sound (I12S)
B Master or slave operation for transmission/reception.
B Four I2S standards supported: Phillips, MSB justified, LSB justified and PCM standard.
B Data length can be 16 bits, 24 bits or 32 bits.
B Channel length can be 16 bits or 32 bits.
B Transmission and reception use a 32 bits wide buffer.
B Audio sample frequency can be 8 kHz to 192 kHz using 12S clock divider.
B Programmable idle state clock polarity.
B Separate transmit and receive 32-bit FIFO.
The Inter-IC sound (12S) bus provides a standard communication interface for digital audio
applications by 4-wire serial lines. GD32H75Exx contain an 12S-bus interface that can be
operated with 16/32 bit resolution in master or slave mode, pin multiplexed with SPI1 and
SPI2. The audio sampling frequencies from 8 KHz to 192 KHz is supported.

3.23. OSPI I/O manager(OSPIM)
B Supports two OSPI (single-line, two-lines, four-lines, eight-lines) interfaces.
B Support two port for pin assignment.
B Fully programmable IO matrix, can assign pins according to function.
OSPIM supports OSPI pin assignment with full matrix.

3.24. Octal-SPI interface(OSPI)

Three functional modes: indirect mode, status polling mode, memory-mapped mode.
Support read in memory-mapped mode.

Support single, dual, quad and octal communication.

Fully programmable command format for both indirect and memory-mapped mode.
Support SDR (signal data rate) and DTR (double transfer rate, only for GD25LX512ME).
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3.25.

3.26.

3.27.

B Integrated FIFO for transmission/reception.
B 8, 16 and 32-bits data access.

The OSPI is a specialized interface that communicate with external memories. The interface
support single, dual, quad and octal SPI flash (PSRAMS, NAND, NOR Flash, etc).

External memory controller (EXMC)

B Supported external memory: SRAM, PSRAM, ROM, NOR-Flash, 8/16-bit NAND Flash
and Synchronous DRAM(SDRAM).

B Embedded ECC hardware for NAND Flash access.

B Two SDRAM banks with independent configuration, up to 13-bits Row Address, 11-bits
Column Address, 2-bits internal banks address.

B SDRAM Memory size: 4x16Mx32bit (256 MB), 4x16Mx16bit (128 MB), 4x16Mx8bit (64
MB).

The external memory controller EXMC, is used as a translator for CPU to access a variety of
external memory, it automatically converts AXlI memory access protocol into a specific
memory access protocol defined in the configuration register, such as SRAM, ROM, NOR
Flash, PSRAM, NAND Flash and SDRAM. The EXMC also can be configured to interface
with the most common LCD module of Motorola 6800 and Intel 8080 series and reduce the
system cost and complexity.

EtherCAT SubDevice Controller(ESC)

Port support: 2 internal phy port and 1 external MIl.

8 Fieldbus Memory Management Units (FMMUS).

8KB DPRAM.

Distributed clock 64-bit, support allows synchronization with other EtherCAT devices.
8 Syncmanager entities.

DC synchronization less than 1us.

The EtherCAT SubDevice Controller (ESC), licensed from Beckhoff Automation, It takes care
of the EtherCAT communication as an interface between the EtherCAT fieldbus and the sub
application.

VREF

B Stable voltage, and product calibrated.
B Connects to VREFP pin to source off-chip circuits.
B 1.5V, 1.8V, 2.048V or 2.5V configurable reference voltage output.

A precision internal reference circuit is inside. The internal voltage reference unit is used to
provide voltage reference for ADC / DAC, or used by off-chip circuit connecting to VREFP pin.
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3.28. Low power digital temperature sensor (LPDTS)
B The trigger source of measurement can be set to software or hardware.
B Programmable sampling time.
B Temperature window watchdog.
B The interrupt can be generated when the temperature is below a low threshold or above
a high threshold and at the end of measurement.
B The generation of asynchronous wakeup signal in LXTAL mode indicates that the
measurement result is higher or lower than the specified threshold.
Low power digital tempearature sensor(LPDTS) is used to transmit square wave, which is
converted by temperature and the frequency is proportional to the absolute temperature. The
frequency measurement is based on the PCLK or the LXTAL clock.
3.29. Encoder Divided-Output controller (EDOUT)
B Support for changing the activation polarity of B.
B Support configuration of Z-phase output location and pulse width.
B Number of edges per rotation: 16 to 65536 (must be the multiple of four).
B Support for the input of update period event signals from the TRIGSEL.
The encoder divided-output controller (EDOUT) is used to output location information
obtained from the encoder in the form of A-phase, B-phase, and Z-phase pulses.
3.30. Controller area network (CAN)

B Supports CAN protocol version 2.0A/B.

B Compliant with the ISO 11898-1:2015 standard.

B Supports CAN FD frame with up to 64 data bytes, baudrate up to 8 Mbit/s.

B Supports CAN classical frame with up to 8 data bytes, baudrate up to 1 Mbit/s.

B Supports time stamp based on 16-bit free running counter.

B Supports transmitter delay compensation for CAN FD frames at faster data rates.

B Maskable interrupts.

B Supports four communication mode: normal mode, Inactive mode, Loopback and silent
mode, and Monitor mode.

B Supports two power saving modes: CAN_Deepsleep mode, and CAN_sleep mode.

B Support two wakeup methods for waking up from Pretended Networking mode: wakeup
matching event, and wakup timeout event.
B Global network time, synchronized by a specific message.

CAN bus (Controller Area Network) is a bus standard designed to allow microcontrollers and
devices to communicate with each other without a host computer. The CAN interface supports
the CAN 2.0A/B protocol, ISO 11898-1:2015 and BOSCH CAN FD specification.
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The CAN module is a CAN Protocol controller with a very flexible mailbox system for
transmitting and receiving CAN frames. The mailbox system consists of a set of mailboxes
that store configuration and control data, timestamp, message ID, and data. The space of up
to 32 mailboxes can also be configured as Rx FIFO with ID filtering against up to 104 extended
IDs or 208 standard IDs or 416 partial 8-bit IDs, and configure receive FIFO/mailbox private
filter register for up to 32 ID filter table elements.

3.31. Comparator (CMP)

m  Rail-to-rail comparators.

m  Configurable hysteresis.

m  Configurable speed and consumption.

m  Each comparator has configurable analog input source.

m  Outputs with blanking source.

= Outputs to I/O.

m  Outputs to timers for capture.

m  Outputs to EXTI and NVIC.

The general purpose comparators, CMP0O and CMP1, can work either standalone (all terminal
are available on I/Os) or together with the timers. It could be used to wake up the MCU from
low-power mode by an analog signal, provide a trigger source when an analog signal is in a
certain condition, achieves some current control by working together with a PWM output of a
timer and the DAC. It blanking function can be used for false overcurrent detection in motor
control applications.

3.32. High-Performance Digital Filter (HPDF)

B 8 multiplex digital serial input channels.
- configurable SPI and Manchester interfaces.
B 8internal digital parallel input channels.
- input with up to 16-bit resolution.
- internal source: ADC data or memory (CPU/DMA write) data stream.
B Configurable Sinc filter and integrator.
- the order and oversampling rate (decimation rate) of Sinc filter can be configured.
- sampling rate of configurable integrator.
B Threshold monitor function.
- independent Sinc filter, configurable order and oversampling rate (decimation rate).
- configurable data input source: serial channel input data or HPDF output data.
B Malfunction monitor function.
- Acounter with 8 bits is used to monitor the continuous 0 or 1 in the serial channel
input data stream.
B Extreme monitor function.
- store minimum and maximum values of output data values of HPDF.
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B Up to 24-bit output data resolution.
B Clock signal can be provided to external sigma delta modulator.

- provide configurable clock signal by the CKOUT pin.

B HPDF output data is in signed format.
A high performance digital filter module (HPDF) for external sigma delta (Z-A) modulator is
integrated in GD32H75Exx. HPDF supports SPI interface and Manchester-coded single-wire
interface. The external sigma delta modulator can be connected with MCU by the serial
interface, and the serial data stream output by sigma delta modulator can be filtered. In
addition, HPDF also supports the parallel data stream input, which can be selected from
internal ADC peripherals or from MCU memory.

3.33. Filter arithmetic accelerator (FAC)
B Fixed or float multiplier and accumulator.
B 256 x 32-bit local memory.
B 16-bit fixed-point or 32-bit float point input and output.
B Up to three buffers, two input buffers and one output buffer.
m  Buffer can be circular.
B FIR and IIR can be realized.
B Vector functions support convolution, Dot product, correlation functions.
B Data can be read and written through DMA.
The filter arithmetic accelerator unit consist of multiplier, accumulator and address generation
logic, so as to index vector elements stored in local memory. Circular buffering is valid for
both input and output, which allows to realize finite impulse response (FIR) filters and infinite
impulse response (lIR) filters. The unit support CPU to be free from frequent or lengthy filtering
operations, compared with software implementation, it can accelerate calculations and the
processing speed of time critical tasks.

3.34. Universal serial bus high-speed interface (USBHS)

B Supports USB 2.0 Host mode at High-Speed(480Mb/s), Full-Speed(12Mb/s) or Low-
Speed(1.5Mb/s).

B Supports USB 2.0 device mode at High-Speed(480Mb/s) or Full-Speed(12Mb/s).

B Supports OTG protocol with HNP (Host Negotiation Protocol) and SRP (Session
Request Protocol).

B An external PHY device connected to the ULPI is required when using in HS mode

USB High-Speed (USBHS) controller provides a USB-connection solution for portable
devices. USBHS supports both host and device modes, as well as OTG mode with HNP (Host
Negotiation Protocol) and SRP (Session Request Protocol). USBHS contains an embedded
USB PHY internal which can be configured as Full-Speed. USBHS supports all the four types
of transfer (control, bulk, Interrupt and isochronous) defined in USB 2.0 protocol. There is also
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a DMA engine operating as an AHB bus master in USBHS to speed up the data transfer
between USBHS and system. For Full-Speed operation, battery charging detection (BCD),
attach detection protocol (ADP), and link power management (LPM) are also supported.

3.35. Debug mode

B JTAG and SWD Debug Port.

The GD32H75Exx series provide a large variety of debug, trace and test features. They are
implemented with a standard configuration of the Arm® CoreSight™ module together with a
daisy chained standard TAP controller. Debug and trace functions are integrated into the
ARM® Cortex®-M7. The debug system supports serial wire debug (SWD) and trace functions
in addition to standard JTAG debug.
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4. Electrical characteristics
To better understand this chapter, read the following before moving on to the rest of this
chapter.
B A+ orno sign before the current value indicates that the current is output from the MCU.
B A- before the current value indicates that the current is input to the MCU.
B Ta (Ambient temperature) tested condition.
B T, (Junction temperature) tested condition.
B Value guaranteed by design, not 100% tested in production indicates that the value is
derived from simulation of IC designers.
B Value guaranteed by characterization, not 100% tested in production indicates that the
value is derived from random test.
B Unless otherwise specified, all values given for Vop = Vppa = 3.3V, Ta = 25 °C.
B The devices will be damaged or work abnormally if the electrical parameters beyond the
range of maximum and minimum values.
See the following table for some abbreviation terms and their descriptions in this chapter.
Table 4-1. Abbreviations
Acronym Description
ADC Analog-to-Digital Converter
AHB Advanced High-performance Bus
APB Advanced Peripheral Bus
CAN Controller Area Network
DAC Digital-to-Analog Converter
DMA Direct Memory Access
GPIO General Purpose Input/Output
JTAG Joint Test Action Group
PLL Phase-Locked Loop
PWM Pulse Width Modulator
USB Universal Serial Bus
SPI Serial Peripheral Interface
RMII Reduced Media Independent Interface
4.1. Absolute maximum ratings

The maximum ratings are the limits to which the device can be subjected without permanently

damaging the device. Note that the device is not guaranteed to operate properly at the

maximum ratings. Exposure to the absolute maximum rating conditions for extended periods

may affect device reliability.
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Table 4-2. Absolute maximum ratings®®
Symbol Parameter Min Max Unit
Vbp External voltage range® Vss - 0.3 Vss + 3.6 \Y
Vbpa External analog supply voltage® Vssa - 0.3 Vssa + 3.6 \Y
VBAT External battery supply voltage Vss - 0.3 Vss + 3.6 \%
Vbbsouss Vppsouss supply voltage Vss-0.3 Vss + 5.6 \%
VbD1Ax Analog 1.1V power for Ethernet PHY Vss-0.3 Vss +1.21 \%
Voscvopi1 | Internal 1.1V oscillator of ESC supply voltage Vss - 0.3 Vss +1.21 \%
Vcore Digital core supply voltage for ESC Vss - 0.3 Vss +1.21 \%
Vbp3Ax Analog 3.3V power for Ethernet PHY®@ Vss-0.3 Vss + 3.6 \Y
Vbp33 Supply voltage for the ESC internal regulators® | Vss-0.3 Vss + 3.6 \Y
Vbbio 10 of ESC supply voltage® Vss-0.3 Vss + 3.6 \Y
Voscl oscillator of ESC supply voltage Vss - 0.3 Vss + 3.6 \Y,
Input voltage on 5VT /0¥ Vss-0.3 Voo + 3.6
Vi Input voltage on other I/O Vss - 0.3 Vop+ 0.3 v
|AVbpx| Variations between different Voo power pins — 50 mV
|[Vssx —Vss| Variations between different ground pins — 50 mV
lio Maximum current for GPIO pins — 25
>lo Maximum current sunk/sourced by all GPIO pin — 120
Iop Maximum current into each VbD pin — 120 mA
Iss Maximum current into each Vss pin — 120
linaPINy Injected current on 10 — 0
Ta Operating temperature range for grade 6 device -40 +85 °C
Po Power dissipation at Ta = 85°C of BGA240 — TBD mw
Tstc Storage temperature range -65 +150 °C
Ty Maximum junction temperature — 125 °C
(1) Value guaranteed by design, not 100% tested in production.
(2) Allmain power and ground pins should be connected to an external power source within the allowable range.
(3) Itis recommended that Vpp and Vppa are powered by the same source. The maximum difference between
Vpp and Vppa does not exceed 300 mV during power-up and operation.
(4) The device junction temperature must be kept below maximum T;. More information could be found in AN166
Design Guide for Thermal Characteristics of GD32H7xx series.
(5) Vv maximum value cannot exceed 5.5 V.
4.2. Recommended DC characteristics

Table 4-3. DC operating conditions

Symbol Parameter Conditions Min® |  Typ [Max®| Unit
Vop Supply voltage — 1.71 3.3 3.6 \%
Supply voltage for the internal
VbbLpo VpbpLoo<Vbp 1.71 — 3.6 \Y
regular
Supply voltage for the internal
VDDsmps Vbpsmps =VbD 1.71 — 3.6 \
SMPS Step-down converter
Vbpsouss — USB regulator ON 4.0 5.0 5.5 \%
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Symbol Parameter Conditions Min®|  Typ |Max®| Unit
USB regulator OFF | — | Vbpssuse | — \%
Vossauss Standard operating voltage, USB USB used 3.0 — 3.6 \
domain USB not used 0 — 3.6 \%
Vopa Analog supply voltage Same as Vop 1.71 3.3 3.6 \%
Vear Battery supply voltage — 1.71 — 3.6 \%
Veap@ Veapr supply voltage Bypass mode 0.873| 09 |0955| V

(1) Value guaranteed by characterization, not 100% tested in production.

(2) The power-up and power-down sequence for the power bypass mode should meet the requirements as

illustrated in Figure 4-1. Bypass Mode Power-up and Power-down Timing Diagram DEE),

Figure 4-1. Bypass Mode Power-up and Power-down Timing Diagram M)

VDD/\/D DA

VCORE

--POR threshold

threshold

MinV¢ge at MinVc ke at
start up 0.85V power down 0.85V

=+Vcore > 085V Veore > 085V ==

(1) Before the MCU's VDD/VDDA voltage rises to the POR (Power-On Reset) threshold, ensure that the VCAP

voltage is greater than 0.85 V.

(2) Before the MCU's VDD/VDDA voltage drops to the PDR (Power-Down Reset) threshold, ensure that the VCAP

voltage is greater than 0.85 V

(3) Under any operating condition, ensure that the VDD/VDDA voltage is greater than the VCAP voltage.
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Figure 4-2. Recommended power supply decoupling capacitors®@@)

VBAT
100 nF
VSS

N *VDD
4.7 uF + N * 100 nF
VSS

VDDA

VSSA

1pF 10 nF

VREFP

1F VREFN

VCAP
VSS

2x2.2UF or 2x100nF I

(1) The VREFP and VREFN pins are only available on no less than 100-pin packages, or else the VREFP and
VREFN pins are not available and internally connected to VDDA and VSSA pins.

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

(3) When voltage regulator is enabled the two 2.2 uF Vcap capacitors are required , if bypassing the voltage
regulator ,two 100 nF decoupling capacitors are required.

Table 4-4. Vcap operating conditions®@@

Symbol Parameter Conditions
Cext Capacitance of external capacitor 2.2 yF
ESR ESR of external capacitor <100 mQ

(1) When bypassing the voltage regulator, the two 2.2 pF Vcap capacitors are not required and should be replaced

by two 100 nF decoupling capacitors.

(2) This value corresponds to Cexr typical value. A variation of +/-20% is tolerated.
(3) If a third Vcap pin is available on the package, it must be connected to the other Vcap pins but no additional

capacitor is required.

Table 4-5. Clock frequency®®

Symbol Parameter Conditions Min | Max | Unit
Supply voltage < 3.6V — | 600
fcpu core clock frequency
Supply voltage < 2.3V — | 400
MHz
Supply voltage < 3.6V — | 300
faHB AHB clock frequency
Supply voltage < 2.3V — | 200
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fapB1 APBL1 clock frequency — — |150®@
fapB2 APB?2 clock frequency — — |300®@
fapB3 APB3 clock frequency — — |150®@
fapBa APB4 clock frequency — — |150®@

(1) Value guaranteed by design, not 100% tested in production.
(2) APBx clocks are divided from AHB clock.

Table 4-6. TCM interface frequency®

Symbol Parameter Conditions Min | Max | Unit

frww TCM without wait — — 350 | MHz

(1) Value guaranteed by design, not 100% tested in production.

Table 4-7. Operating conditions at Power up / Power down®

Symbol Parameter Conditions Min | Max | Unit
Voo rise time rate 0 0
tvop - —
Voo fall time rate 100 0
Vppa rise time rate 0 0
tvbpa - — ps/V
Vopa fall time rate 100 0
Vbpsg) rise time rate 0 0
tvbpusB) - —
Vopwsp) fall time rate 100 L

(1) Value guaranteed by design, not 100% tested in production.

Table 4-8. Power saving mode wakeup timings characteristics®@

Symbol Parameter Typ Unit
tsleep Wakeup from Sleep mode 408.6 ns
tDeep-sleep Wakeup from Deep-sleep mode 5.1
tstandby Wakeup from Standby mode 543.5 He

(1) Value guaranteed by characterization, not 100% tested in production.

(2) The wakeup time is measured from the wakeup event to the point at which the application code reads the first
instruction under the below conditions: Vpp = Vppa = 3.3 V, IRC64M = System clock = 64 MHz, and SMPS
supply Ido power mode is used.

4.3. SMPS step-down converter

Figure 4-3. External components for SMPS step-down converter

VobLoo
AV Py Vopswes &_’ 0—E—> LDO
Cinl Visues SMPS Vssioo (Oﬂ:)
Riit U vegoues (on)
Cou1 b Ciit T Vsssurs lb-l
X Cou2
Vo.av
M
Direct SMPS supply
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Vob

VDDLDO

° Vonwnsx » —.—'Z'—)

Cosk

- Vixsmps S M P S
VDD_exlem Rit ﬁ Vesswes

LDO

hd

Ci v, (On)
T sssmpsm

2xCout1

Table 4-9. Characteristics of SMPS step-down converter external components

External SMPS supply, LDO supplied by SMPS

Symbol Parameter Conditions
Capacitance of external capacitor on
4.7 uF
Cin VDDsmps
ESR of external capacitor 100 mQ
Capacitance of external capacitor on
Ciitt . 220 pF
Vixsmps pin
Ryt Resistor of external capacitor on Vixswmps pin 50 Q
Capacitance of external capacitor on
) 10 pyF
Cout VEgsmps pin
ESR of external capacitor 20 mQ
Inductance of external Inductor on Vixswmps
, 2.2 uH
L pin
Serial DC resistor 150 mQ
DC current at which the inductance drops
Isar . . 1.7A
30% from its value without current
Average current for a 40 °C rise: rated
IrRms current for which the temperature of the 14A
inductor is raised 40 °C by DC current

Table 4-10. SMPS step-down converter characteristics for external usage

Symbol Conditions Min Typ Max Unit
Vour =18V 2.3 — 3.6
Voosmps® \Y;
Vour =25V 3 — 3.6
— 1.8 —
Vour® lot=600 mA \Y
— 2.5 —
internal and external usage — — 600
lout® mA
External usage only — — 600
Roson® — — 110 — mQ
Iposmps_ o Quiescent current — 450 _ A
Tsmps_starT®) Vour =1.8V/25V — 100 — us
Vour = 0.9/1.8/2.5V, POR, Wake
IinrusH® — 850 — mA
from Standby

(1) The switching frequency is 2 MHz + 10%
(2) Including line transient and load transient.
(3) Value guaranteed by characterization, not 100% tested in production.
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4.4.

(4) Value guaranteed by design, not 100% tested in production.

Power consumption

The power measurements specified in the tables represent that code with data executing from
on-chip Flash with the following specifications. The power consumption does not include
systems EtherCAT SubDevice Controller (ESC) and EtherCAT PHY.

Table 4-11. Power consumption characteristics®@E®

Typ LDO -
Symbol| Parameter Conditions regulator P Max | Unit
o SMPS ON

Vob = Vbpa = 3.3 V, System clock =
600 MHz, All peripherals enabled, 161 55.3 — | mA
code run in ITCM

Vop = Vopa = 3.3 V, System clock =
600 MHz, All peripherals enabled, 151 52.3 — | mA
code run in Flash and cache on

Vob = Vbpa = 3.3 V, System clock =
600 MHz, All peripherals enabled, 151 52.3 — | mA
code run in Flash and cache off

Vop = Vopa = 3.3 V, System clock =
600 MHz, All peripherals disabled, 47.5 19.1 — | mA
code run in ITCM
Vop = Vopa = 3.3 V, System clock =
600 MHz, All peripherals disabled, 52.4 20.7 — | mA

code run in Flash and cache on

Vop = Vopa = 3.3 V, System clock =
Supply current

Ioo+lbpA 600 MHz, All peripherals disabled, 52.3 20.7 — | mA
(Run mode) )
code run in Flash and cache off

Vop = Vopa = 3.3 V, System clock =
400 MHz, All peripherals enabled, 110 39.6 — | mA
code runin ITCM
Vop = Vopa = 3.3 V, System clock =
400 MHz, All peripherals enabled, 103 37.8 — | mA

code run in Flash and cache on

Vpp = Vppa = 3.3 V, System clock =
400 MHz, All peripherals enabled, 103 37.8 — | mA
code run in Flash and cache off

Vop = Vopa = 3.3 V, System clock =
400 MHz, All peripherals disabled, 36.5 151 — | mA
code run in ITCM

Vpp = Vppa = 3.3 V, System clock =
400 MHz, All peripherals disabled, 39.5 16.1 — | mA
code run in Flash and cache on
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Typ LDO T
Symbol| Parameter Conditions regulator P Max | Unit
SMPS ON
ON
Vop = Vopa = 3.3 V, System clock =
400 MHz, All peripherals disabled, 39.5 16.1 — | mA
code run in Flash and cache off
Vop = Vopa = 3.3 V, System clock =
64 MHz, All peripherals enabled, code 44.6 16.8 — | mA
runin ITCM
Vop = Vopa = 3.3 V, System clock =
64 MHz, All peripherals enabled, code| 43.9 16.6 — | mA
run in Flash and cache on
Vop = Vopa = 3.3 V, System clock =
64 MHz, All peripherals disabled, 20.5 8.3 — | mA
code run in ITCM
Vop = Vopa = 3.3 V, System clock =
64 MHz, All peripherals disabled, 20.5 8.3 — | mA
code run in Flash and cache on
Vop = Vopa = 3.3 V, System clock =
DD DDA YS ocCi 151 52 . mA
600 MHz, All peripherals enabled
Vop = Vopa = 3.3 V, System clock =
oo = VooA yslem cloc 49.2 19 — | mA
Supply current| 600 MHz, All peripherals disabled
Sleep mode) | Vob = Vopa = 3.3V, System cl =
( p ) ob = Vopa , Sys clock 104 37.4 — A
400 MHz, All peripherals enabled
Vob = Vbopa = 3.3V, Syst lock =
ob = Vbpa ystem cloc 375 148 — A
400 MHz, All peripherals disabled
Vobp = Vopa = 3.3V, LDO=0.6V,
IRC32K off, RTC off, All GPIOs 4.5 1.7 — | MA
analog mode
Vobp = Vopa = 3.3V, LDO=0.7V,
IRC32K off, RTC off, All GPIOs 5.98 2.2 — | MA
Supply current
analog mode
(Deep-Sleep
mode) Vop = Vopa = 3.3V, LDO=0.8V,
IRC32K off, RTC off, All GPIOs 7.97 3.1 — | MA
analog mode
Vobp = Vopa = 3.3V, LDO=0.9V,
IRC32K off, RTC off, All GPIOs 10.86 4.4 — mA
analog mode
Vob = Vopa = 3.3 V, FWDGT off,
Backup SRAM off, RTC and LXTAL 15.6 15.8 — | MA
Supply current
off
(Standby
mode) Vop = Vopa = 3.3 V, FWDGT off,
e
Backup SRAM on, RTC and LXTAL 91.3 91.4 — MA
off
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Typ LDO
" Typ .
Symbol| Parameter Conditions regulator Max | Unit
SMPS ON
ON
Vop = Vppa = 3.3 V, FWDGT off,
Backup SRAM off, RTC and LXTAL 16.3 16.6 — | MA
on
Vob = Vopa = 3.3 V, FWDGT off,
Backup SRAM on, RTC and LXTAL 91.9 921 — | MA
on
Vob = Vopa = 3.3V, FWDGT on,
Backup SRAM off, RTC and LXTAL 15.8 16.3 — | HA
off
Vop = Vopa = 3.3V, FWDGT on,
Backup SRAM on, RTC and LXTAL 91.5 92 — | MA
off
Vop = Vopa = 3.3V, FWDGT on,
Backup SRAM off, RTC and LXTAL 16.6 17 — | pA
on
Vop = Vopa = 3.3V, FWDGT on,
Backup SRAM on, RTC and LXTAL 92.2 93.4 — | VA
on
Voo off, Vbpa off, Vear = 3.6 V, Backup 39 39 . UA
SRAM off, RTC and LXTAL off
Voo off, Vbpa off, Vear = 3.3 V, Backup 11 11 . uA
SRAM off, RTC and LXTAL off
Vop off, Vopa off, Vear = 3V, Backup 03 03 . uA
SRAM off, RTC and LXTAL off
Vop off, V ff, Veatr = 3.6 V, Back
oo Off, Vopa 0Off, Vear = 3.6 V, Backup 79.4 796 o uA
SRAM on, RTC and LXTAL off
Vop 0ff, Vopa 0ff, Vear = 3.3 V, Backup 771 772 . uA
SRAM on, RTC and LXTAL off
Battery supply | Voo off, Vopa off, Vear = 3 V, Backup 76.3 76.4 . uA
| current SRAM on, RTC and LXTAL off
BAT
Back =3.
(Backup Vop 0ff, Vopa 0ff, Vear = 3.6 V, Backup 39 4 . UA
mode) SRAM off, RTC and LXTAL on
Vop Off, Vopa 0ff, Vear = 3.3 V, Backup 11 11 . UA
SRAM off, RTC and LXTAL on
Voo Off, Vbpa 0Off, Vear = 3 V, Backup 03 03 . uA
SRAM off, RTC and LXTAL on
Vop off, V ff, Veatr = 3.6 V, Back
DD OfT, Vppa OTT, VBAT , Backup 79.5 79.5 . uA
SRAM on, RTC and LXTAL on
Vi ff, V ff, Vear = 3.3 V, Back
oo Off, Vopa 0Off, Vear = 3.3 V, Backup 771 771 . UA
SRAM on, RTC and LXTAL on
V| ff, V ff, V =3V, Back
pp Off, Vbpa Off, Vear = 3 V, Backup 76.2 76.2 . uA
SRAM on, RTC and LXTAL on
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(1) Value guaranteed by characterization, not 100% tested in production.
(2) Unless otherwise specified, all values given for T; = 25 °C and test result is mean value.
(3) When analog peripheral blocks such as ADCs, DACs, HXTAL, LXTALor IRC32K are ON, an additional power
consumption should be considered.
(4) During power consumption test, GPIO needs to be configure as Analog Input mode.
4.5. EMC characteristics

System level ESD (Electrostatic discharge, according to IEC 61000-4-2) and EFT (Electrical
Fast Transient/burst, according to IEC 61000-4-4) testing result is given in the Table 4-12.
System level ESD and EFT characteristics®. System level ESD is for end-customer

operation, it includes ESD field events on system level occur in an unprotected area (outside
EPA). System level ESD protection necessary to satisfy higher ESD levels.

Table 4-12. System level ESD and EFT characteristics®

Symbol Description Conditions Package Class |Level

Contact / Air mode

) Vop =3.3V, Ts=25°C,
high voltage stressed
VEsD . frcik = 600 MHz BGA240 TBD TBD
on few special 1/0
IEC 61000-4-2

pins

Fast transient high
Vop=3.3V, Ts=25°C,
voltage burst

VEFT frck = 600 MHz BGA240 TBD TBD
stressed on Power
IEC 61000-4-4

and GND

(1) Value guaranteed by characterization, not 100% tested in production.

EMI (Electromagnetic Interference) emission test result is given in the Table 4-13. EMI
characteristics®, The electromagnetic field emitted by the device are monitored while an
application, executing EEMBC code, is running. The test is compliant with SAE J1752-3:2017
standard which specifies the test board and the pin loading.

Table 4-13. EMI characteristics®

Max vs. [fuxtac/fHcLk]

" 8/600 MHz .
Symbol|Parameter | Conditions | Package | Mode Unit
0.1- 30- |[130MHz
1-3GHz
30MHz |130MHz| -1GHz
Vob=3.6V, LDO
TBD TBD TBD TBD
Ty=+25°C, supply
frcLk = 600 SMPS
TBD TBD TBD TBD
Semi | Peak level MHz, BGA240 | supply dBuV
conforms to
SMPS
SAE J1752- TBD TBD TBD TBD
to LDO

3:2017

(1) Value guaranteed by characterization, not 100% tested in production.

Component level ESD include HBM (Human body model, according to ANSI/ESDA/JEDEC
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JS-001) and CDM (ANSI/ESDA/JEDEC JS-002), that ESD field events during manufacturing
in an ESD protected area, such as PCB assembly/repair, IC assembly/test and Fab
environment. The ESD protected area (EPA) has many measures, for instance ESD
protective packaging, grounding person wrist strap to ground (or flooring/footwear), grounded
work surface and ionizer.

Static latch-up (LU, according to JEDEC78) test is based on the two measurement
methods, 1/O current injection value (I-test) and power supply over-voltage value.
Table 4-14. Component level ESD and latch-up characteristics®
Symbol Description Conditions |Package| Max Unit Level
Human body model
Ty =25°C;
Vuem | electrostatic discharge voltage BGA240 TBD \% TBD
. L JS-001-2017
(Any pin combination)
Charge device model
Ty =25°C;
Veom | electrostatic discharge voltage BGA240 TBD \% TBD
] JS-002-2018
(All pins)
I-test Ta= 125 °C, TBD mA
LU JESD78F BGA240 TBD
Vsupply OVer voltage TBD \%
(1) Value guaranteed by characterization, not 100% tested in production.
4.6. Power supply supervisor characteristics

Table 4-15. Power supply supervisor characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
LVDT<2:0> = 000(rising edge) | — | 1.95 —
LVDT<2:0> = 000(falling edge) | — | 1.85 —
LVDT<2:0> = 001(rising edge) | — | 2.10 —
LVDT<2:0> = 001(falling edge) | — | 2.00 —
LVDT<2:0> = 010(rising edge) | — | 2.25 —
o) Low voltage LVDT<2:0> = 010(falling edge) | — | 2.15 — y
Detector level selection LVDT<2:0> = 011(rising edge) | — | 2.40 _
LVDT<2:0> = 011(falling edge) | — | 2.30 —
LVDT<2:0> = 100(rising edge) | — | 2.56 —
LVDT<2:0> = 100(falling edge) | — | 2.46 —
LVDT<2:0> = 101(rising edge) | — | 2.70 —
LVDT<2:0> = 101(falling edge) | — | 2.60 —
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Symbol Parameter Conditions Min | Typ | Max | Unit
LVDT<2:0> = 110(rising edge) | — | 2.86 —
LVDT<2:0> = 110(falling edge) | — | 2.75 —
Vivohyst? LVD hystersis — — | 100 — mv
Veor® | Power on reset threshold — — | 153 — \Y;
Power down reset
Veor® — — | 148 | — \%
threshold
VpDRhyst? PDR hysteresis — — 50 — mv
Falling edge — 2.6 — \
Veor3® |Brownout level 3 threshold
Rising edge — | 270 — \%
Falling edge — 2.3 — \%
Veor2® |Brownout level 2 threshold
Rising edge — 2.4 — \%
Falling edge — 2.0 — \%
Veor1®@ |Brownout level 1 threshold
Rising edge — 21 — \%
VBoRhyst?® BOR hysteresis — — | 100 — mvV
trsTrEMPO®|  Reset temporization — — | 520 — us
Analog voltage detector Rising edge — |70 | —
Vavp_o®
for Vooa threshold 0 Falling edge — | 160 —
Analog voltage detector Rising edge — [210| —
Vavp 1
for Vopa threshold 1 Fa|||ng edge J— 2.00 —
\Y
Analog voltage detector Rising edge — [249| —
Vavp_2®
for Vopa threshold 2 Fa|||ng edge J— 2.40 J—
Analog voltage detector Rising edge — | 279 —
Vavp_s®
for Vopa threshold 3 Fa|||ng edge J— 2.70 J—
Hysteresis of Vppa voltage
Vhyst_avp@ — — | 100 — mvV
detector

(1) Value guaranteed by characterization, not 100% tested in production.

(2) Value guaranteed by design, not 100% tested in production.
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Figure 4-4. Recommended PDR_ON pin circuit®
PDR_ON
(1) PDR_ON pin should be pulled up to Vpp.
4.7. Embedded USB regulator characteristics
Table 4-16. USB regulator characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
Vopsouss™ Supply voltage — 4 5 55 \Y;
Ippsousa® Current consumption — — 25 — pA
Vrecoutvaav) M| Regulated output voltage — 3 — 3.6 \Y;
Output current load sinked by
lout® — — — 80 mA
USB block
Twkup@ VRecout Setting time — — 75 — us
(1) Value guaranteed by design, not 100% tested in production.
(2) Value guaranteed by characterization, not 100% tested in production.
4.8. Typical SMPS efficiency versus load current and temperature

Figure 4-5. Typical SMPS efficiency (%) vs load current(A) in Run mode at T; = 25°C
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when VFBSMPS =0.9Vv

SMPS Efficiency at T, = 25 °C when Vggyps = 0.9 V
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Load Current(A)

Figure 4-6. Typical SMPS efficiency (%) vs load current(A) in Run mode at T; =25 °C
when VEgswps = 1.8 V

SMPS Efficiency at TJ = 25 °C when Vggyps = 1.8 V
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Figure 4-7. Typical SMPS efficiency (%) vs load current(A) in Run mode at T; = 25 °C

when VFBSMPS =25V
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Figure 4-8. Typical SMPS efficiency (%) vs load current(A) in Run mode at T; =-40 °C

when VEegswes = 0.9V

100%

90%

80%

70%

60%

50%

40%

SMPS Efficiency(%)

30%

20%

10%

0%

SMPS Efficiency at Tj=-40°C when Vigops=0.9V

=

——— VFBSMPS=0.9V,
VDDSMPS=3.3V

—— VFBSMPS=0.9V,
VDDSMPS=3.6V

—— VFBSMPS=0.9V,
VDDSMPS=1.71V

0.01

0.1
Load Current(A)

Figure 4-9. Typical SMPS efficiency (%) vs load current(A) in Run mode at T; =-40 °C
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when VFBS
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Figure 4-10. Typical SMPS efficiency (%) vs load current(A) in Run mode at T; =-40 °C

when VEBs
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1. Typical SMPS efficiency (%) vs load current(A) in Run mode at T; =125 °C
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when VFBSMPS =09V

SMPS Efficiency(%)

Figure 4-12. Typical SMPS efficiency (%) vs load current(A) in Run mode at T; =125 °C
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when VEegswps = 1.8 V
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Figure 4-13. Typical SMPS efficiency (%) vs load current(A) in Run mode at T; =125 °C
when VFBSMPS =25V

SMPS Efficiency at Tj=125°C when Vgeyps=2.5V

100%
90% I e ——
80% |
'@ 70% ks
g 60% |
Q
2 50% |
by
w 40% | ——— VFBSMPS=2.5V,
s VDDSMPS=3.3V
v 30% —— VFBSMPS=2.5V,
20% | VDDSMPS=3.6V
VFBSMPS=2.5V,
10% | VDDSMPS=3.0V
0% . .
0.01 0.1 1
Load Current(A)
4.9. External clock characteristics

Table 4-17. High speed external clock (HXTAL) generated from a crystal/ceramic
characteristics®

Symbol Parameter Conditions Min | Typ | Max | Unit
frxta® Crystal or ceramic frequency | 1.71V<Vpp<36V | 4 25 | 50 |MHz
R Feedback resistor Vopb = 3.3V — | 400 | — | kQ
Recommended matching
ChxtaL®@ @ | capacitance on OSCIN and — — | 20 | 30 | pF
OSCouT
Dutynxtal® | Crystal or ceramic duty cycle — 30 | 50 | 70 | %
gm® Oscillator transconductance Startup — | 27 | — |[mANV
Iop(HxTAL) Crystal or ceramic operating HXTAL = 25 MHz — 058 — | mA
current
tstxtan)® | Crystal or ceramic startup time| HXTAL = 25 MHz — |33 | — | us

(1) Value guaranteed by characterization, not 100% tested in production.

(2) Value guaranteed by design, not 100% tested in production.

()  ChuxraLs = Cuxrarz = 2%(Croap - Cs), For Cuxrais and Cuxrarz, it is recommended matching capacitance on OSCIN
and OSCOUT. For Cioap, it is crystal/ceramic load capacitance, provided by the crystal or ceramic
manufacturer. For Cg, itis PCB and MCU pin stray capacitance.

(4) More details about g, could be found in AN052 GD32 MCU Resonator-Based Clock Circuits.
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Table 4-18. High speed external clock characteristics (HXTAL in bypass mode)
Symbol Parameter Conditions Min Typ Max | Unit
External clock source or oscillator| 1.71V £ Vpp<
frxtaL_ex® 1 — 50 MHz
frequency 36V
OSCIN input pin high level
VHxTALH® 0.7 Vop — Vob \
voltage Vop =3.3V

Vhxtal®  |OSCIN input pin low level voltage Vss — |03Vpp| V
trixTan®@ OSCIN high or low time — 5 — — ns
triFHxTAL) @ OSCIN rise or fall time — — — 10 ns
DutyHxTaL® Duty cycle — 40 — 60 %

(1) Value guaranteed by characterization, not 100% tested in production.

(2) Value guaranteed by design, not 100% tested in production.

Table 4-19. Low speed external clock (LXTAL) generated from a crystal/ceramic
characteristics®

Symbol Parameter Conditions Min Typ Max | Unit
Crystal or ceramic
fixra® — — 32.768 — kHz
frequency
Recommended matching
Cxtal® @ | capacitance on OSC32IN — — 15 — pF
and OSC320UT
Crystal or ceramic duty
DutyixTa® — 30 — 70 %
cycle
LXTALDRI[1:0] = 00 — 4.88 —
) LXTALDRI[1:0] =01 — 7.32 —
gm® Oscillator transconductance pANV
LXTALDRI[1:0] = 10 — 14.61 —
LXTALDRI[1:0] =11 — 21.94 —
LXTALDRI[1:0] = 00 — 480 —
Crystal or ceramic operating| LXTALDRI[1:0] =01 — 590 —
IopxTan)® nA
current LXTALDRI[1:0] = 10 — 900 —
LXTALDRI[1:0] =11 — 1210 —
LXTALDRI[1:0] = 00 — 453.9 —
Crystal or ceramic startup | LXTALDRI[1:0] =01 — 322.7 —
tsTxTan®@ . ms
time LXTALDRI[1:0] = 10 — 2204 —
LXTALDRI[1:0] =11 — 192.4 —

(1) Value guaranteed by characterization, not 100% tested in production.

(2) Value guaranteed by design, not 100% tested in production.
(3)  Cuixrai1 = Cixtarz = 2*(Croap - Cs), For CixraL1 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 Cs, it is PCB and MCU pin stray capacitance.
(4) tstaxran) is the 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.
(5) More details about g, could be found in AN052 GD32 MCU Resonator-Based Clock Circuits.
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Table 4-20. Low speed external user clock characteristics (LXTAL in bypass mode)
Symbol Parameter Conditions | Min | Typ | Max |Unit
External clock source or oscillator
fixTaL_extd Vob=3.3V | — |32.768| 1000 |kHz
frequency
, o 0.7
Vixtatn®  |OSC32IN input pin high level voltage — — Vop
Vb \
Vixtac® | OSC32IN input pin low level voltage — Vss — 0.3 Vop
triLxtaL) @ OSC32IN high or low time — 450 — —
ns
triF(LxTAL) @ OSC32IN rise or fall time — — — 50
DutyixtaL Duty cycle — 30 50 70 %

(1) Value guaranteed by characterization, not 100% tested in production.

(2) Value guaranteed by design, not 100% tested in production.

Figure 4-14. Recommended external OSCIN and OSCOUT pins circuit for crystal

—

_I_ Eﬂ OSCIN

|||— ct [ osc
—" [ D] oscour
c2

Figure 4-15. Recommended external OSCIN and OSCOUT pins circuit for oscillator
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4.10. Internal clock characteristics

Table 4-21. High speed internal clock (IRC48M) characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
High Speed Internal
fircasm Oscillator (IRC48M) Vopb = 3.3V — 48 — | MHz
frequency
Vop = Vopa = 3.3V, -0.64
T3 =-40°C ~ +85 °C for — ~ — %
grade 6 devices +0.55
IRC48M oscillator
) Vop = Vppa = 3.3V,
Frequency Drift,
) T;=-40°C~+105°Cfor | — | TBD | — %
) Factory-trimmed )
Driftircasm grade 7 devices
Vop = Vppa = 3.3V,
47.5 — | 48.5 | MHz
Ti=25°C
IRC48M oscillator
Frequency accuracy, — — 0.7 — %
User trimming step®
IRC48M oscillator duty
Dutyircasm® Vop = Vppa = 3.3V 45 | 50 | 55 | %
cycle
IRC48M oscillator
IopAircasm)® — — 330 — MA

operating current

IRC48M oscillator
tstrcasm® ) — — | 285 | — V&S
startup time

(1) Value guaranteed by characterization, not 100% tested in production.
(2) Value guaranteed by design, not 100% tested in production.
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Table 4-22. High speed internal clock (IRC64M) characteristics
Symbol Parameter Conditions Min Typ | Max | Unit
High Speed Internal
firceam Oscillator (IRC64M) Vop = 3.3V — 64 — | MHz
frequency
Vop = Voba = 3.3V,
-0.19 ~
Ty =-40°C ~ +85 °C for — — %
] +0.85
grade 6 devices @
IRC64M oscillator
) Vob = Vopa=3.3V,
Frequency drift,
) Ty =-40°C ~ +105 °C for — TBD — %
Factory-trimmed )
Driftirceam grade 7 devices ®
Vop = Vppa = 3.3V,
63.68 —  164.32| MHz
Ts=25°C
IRC64M oscillator
Frequency accuracy, — — 0.23 — %
User trimming step®
IRC64M oscillator
Dutyirceam® Vop = Vppa = 3.3V 45 50 55 | %
duty cycle
IRC64M oscillator
Iopagrceamy® ] — — 500 — | WA
operating current
IRC64M oscillator
tstrceam™® _ — — 195 | — | us
startup time

(1) Value guaranteed by characterization, not 100% tested in production.
(2) Value guaranteed by design, not 100% tested in production.
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Table 4-23. Low power internal clock (LPIRC4M) characteristics
Symbol Parameter Conditions Min Typ | Max | Unit
High Speed Internal
fLPIrCAM Oscillator (LPIRC4M) Vopb =3.3V — 4 — | MHz
frequency
Vop = Voba = 3.3V,
-0.96~
T;=-40°C ~ +85 °C for| — — %
] +1.02
grade 6 devices
LPIRC4M oscillator
Vop = Vopa = 3.3V,
Frequency accuracy,
) T;=-40°C~+105°C | — TBD — %
Factory-trimmed ]
ACCLPIRCAM for grade 7 devices ™
Vobp = Vppa = 3.3V,
3.96 — 4.04 | MHz
Ts=25°C
LPIRC4M oscillator
Frequency accuracy, — — 0.4 — %
User trimming step®
LPIRC4M oscillator duty
Dupircam® Vop = Vopa=3.3V 45 50 55 | %
cycle
LPIRC4M oscillator
IopaLpircam® ) — — 30 — | WA
operating current
LPIRC4M oscillator
tsuLpircam® _ — — 164 | — | us
startup time
(1) Value guaranteed by characterization, not 100% tested in production.
(2) Value guaranteed by design, not 100% tested in production.
Table 4-24. Low speed internal clock (IRC32K) characteristics
Symbol Parameter Conditions Min | Typ | Max |Unit
Low Speed Internal oscillator Vop = Vopa = 3.3V,
fircazx® — 32 — | kHz
(IRC32K) frequency T;=-40°C~+85°C
IRC32K oscillator startup
tsuircazk® _ — — |50.72| — | us
time
(1) Value guaranteed by design, not 100% tested in production.
(2) Value guaranteed by characterization, not 100% tested in production.
4.11. PLL characteristics
Table 4-25. PLLO/1/2 characteristics (wide VCO frequency range)
Symbol Parameter Conditions Min | Typ | Max | Unit
PLL input clock frequency — 2 — 16 | MHz
feLn® -
PLL input clock duty cycle — 10 — 90 %
PLL VCO output clock
fvco® — 100 | — | 850 | MHz
frequency
tLock® PLL lock time — — | 200 | 500 | ps
Iop® Current consumption on VCO freq = 800 MHz — | 15| — | mA
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Symbol Parameter Conditions Min | Typ | Max | Unit
Vobp VCO freq = 100 MHz — 0.3 —
fvco_out = 100
— | 100 | —
MHz
. fvco_out = 400
Cycle to cycle Jitter(rms) — 19 —
MHz
fvco_out = 800
J— 16 J—
. frLL out = MHz
JitterpL @ ps
fvco_out/10 | fvco_out = 100 80
MHz
N fvco_out = 400
Period jitter(rms) — 12 —
MHz
fvco_out = 800
J— 10 J—
MHz
(1) Value guaranteed by design, not 100% tested in production.
(2) Value guaranteed by characterization, not 100% tested in production.
Table 4-26. PLL0O/1/2 characteristics (narrow VCO frequency range)
Symbol Parameter Conditions Min | Typ | Max | Unit
PLL input clock frequency — 1 — 2 | MHz
fpLn® -
PLL input clock duty cycle — 10 — 90 %
PLL VCO output clock
fuco® — 100 — 500 | MHz
frequency
tLock® PLL lock time — — | 200 | 500 | ps
Current consumption on
lpLL® VCO freq = 500 MHz — | 12| — | mA
Vob
fvco_out = 500
_ _ feLL_out = MHz
JittersLL® | Cycle to cycle Jitter(rms) ips
fvco_out/10 | fyco_out = 500 10
MHz

(1) Value guaranteed by design, not 100% tested in production.
(2) Value guaranteed by characterization, not 100% tested in production.
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Table 4-27. PLLUSBHSO0/1 characteristics®
Symbol Parameter Conditions Min | Typ | Max | Unit
feun® | PLL input clock frequency — 4 — | 30 |MHz
feLLout® | PLL output clock frequency — — | 480 | — | MHz
freg® PLL VCO output clock B ~laso !l — | Mhz
frequency
trock® PLL lock time — — | 100 | 150 | ps
e Current consumption on . I T I
Vopa
Cycle to cycle Jitter(rms) — 40 —
JitterpL Cycle to cycle Jitter System clock ps
(peak to peak) — |0 =
(1) Value guaranteed by characterization, not 100% tested in production.
(2) Value guaranteed by design, not 100% tested in production.
(3) Value given with main PLL running.
4.12. Memory characteristics
Table 4-28. Flash memory characteristics
Symbol Parameter Conditions Min® [ Typ®| Max®@ Unit
Number of guaranteed
PEcvc program /erase cycles — 100 | — — kcycles
before failure (Endurance)
treT Data retention time — — 20 — years
trrOG Word programming time Ta=-40°C ~ +105 °C — 1 — ms
tERASE4KB Sector(4kB) erase time Ta=-40°C ~ +105 °C — 100 — ms
{MERASE(1MB) Mass erase time Ta =-40°C ~ +105 °C — 8 — S
IMERASE(2MB) Mass erase time Ta =-40°C ~ +105 °C — 16 — s
{MERASE(3840kB) Mass erase time Ta =-40°C ~ +105 °C — 30 — S
(1) Value guaranteed by characterization, not 100% tested in production.
(2) Value guaranteed by design, not 100% tested in production.
4.13. NRST pin characteristics
Table 4-29. NRST pin characteristics
Symbol Parameter Conditions Min | Typ Max Unit
ViLnrsT)® NRST Input low level voltage -03 | — | 0.3Vop v
ViHnNRsT)@ NRST Input high level voltage Vopo = Vopa=1.71V |0.7 Voo| — | Voo + 0.3
Vhyst? | Schmidt trigger Voltage hysteresis — 1300 — mV
ViLnrsT)® NRST Input low level voltage -03 | — | 0.3Vop v
ViHnrsT)® NRST Input high level voltage Vop= Vopa=3.3V |0.7 Voo| — | Voo+ 0.3
Viyst® | Schmidt trigger Voltage hysteresis — |310 — mvV
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ViLnrsT)@ NRST Input low level voltage -03 | — | 0.3Vop v
ViHnrsT)@ NRST Input high level voltage Vopb= Vopa=3.6V |0.7 Voo| — | Voo+ 0.3

Vhyst® | Schmidt trigger Voltage hysteresis — 1320 — mV
Rpu® Pull-up equivalent resistor — — | 40 — kQ
(1) Value guaranteed by characterization, not 100% tested in production.
(2) Value guaranteed by design, not 100% tested in production.
Figure 4-16. Recommended external NRST pin circuit
E Voo E Vop
External reset circuit
: 0kQ i Rew
g § NRST
K | 100 nF
S Y > O
4.14. GPIO characteristics
Table 4-30. I/O static characteristics
Symbol Parameter Conditions Min  [Typ| Max Unit
ViL® I/0 input low level voltage 1.71 V<Vpp<3.6 V — — | 0.3Vop \Y,
ViH® | /O input high level voltage 1.71 V<Vpp<3.6 V 0.7Vop | — — \Y
Vhys® input hysteresis Vop =3.3V — 360 — mv
lieak Input leakage current 0< Vin < Vop — — +2 pA
Rou® Weak puII-u.p equivalent Vin = Vee B 20 . 0
resistor
Reg® Weak puII-down equivalent Vi = Voo B 20 . 0
resistor
(1) Value guaranteed by design, not 100% tested in production.
Table 4-31. Output voltage characteristics for all I/Os except PC13, PC14, PC15M@)
Symbol Parameter Conditions Min Typ | Max |Unit
Low level output Vop =1.71V — | 0.094 | —
voltage for an 10 Pin Vob =3.3V — | 0.058 | —
Vor (lo = +8 mA) Vop = 3.6 V — | 0057 | —
(I0_speed=max) Low level output Vop =1.71V — | 0253 | — v
voltage for an 10 Pin Vob =3.3V — 0.15 —
(ho = +20 mA) Vob=3.6 V — 0.147 —
Vo High level output Vop = 1.71V — 1.6 —
(I0_speed=max) | voltage for an IO Pin Vpop =3.3V — | 3.226 | —
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Symbol Parameter Conditions Min | Typ | Max |Unit

(ho = +8 mA) Vob =3.6 V — | 3529 | —
High level output Vopo =1.71V — | 1423 | —
voltage for an 10 Pin Vob =3.3V — | 3114 | —
(ho = +20 mA) Voo =3.6 V — 3.416 —
Low level output Vop =1.71V — 10139 | —
voltage for an 10 Pin Vopb = 3.3V — | 0.083 | —
VoL (lio = +8 mA) Vop=3.6 V — 0.08 —
(I0_speed=85MHz) Low level output Vop = 1.71V — | 0404 | —
voltage for an 10 Pin Vopb = 3.3V — | 0209 | —
(o = +20 mA) Vop=3.6V — 0.204 —

High level output Vop = 1.71V — | 1.547 | — v
voltage for an 10 Pin Vop =3.3V — [ 3197 | —
VoH (ho = +8 mA) Vop = 3.6 V — 3.5 —
(I0_speed=85MHz) High level output Vop =1.71V — | 1254 | —
voltage for an 10 Pin Vpop =3.3V — | 3.037 | —
(lio = +20 mA) Vop =3.6 V — | 3342 | —
Low level output Vop = 1.71V — | 0162 | —
voltage for an 10 Pin Vop =3.3V — [ 0.092 | —
VoL (o = +8 mA) Vop =3.6 V — | 0091 | —
(I0_speed=60MHz) Low level output Vop =171V — | 0359 | —
voltage for an 10 Pin Vop =3.3V — | 0.188 | —
(ho = +16 mA) Vob=3.6 V — 0.184 —

High level output Vop = 1.71V — | 1523 | — v
voltage for an 10 Pin Vop =3.3V — | 3181 | —
VoH (o = +8 mA) Vop =3.6 V — | 3484 | —
(I0_speed=60MHz) High level output Vob=1.71V — 1.298 | —
voltage for an 10 Pin Vpop =3.3V — | 3.060 | —
(llo = +16 mA) Voo =3.6 V — | 3.367 | —
Low level output Vopo =1.71V — | 0.052 | —
voltage for an 10 Pin Vob =3.3V — | 0.029 | —

Vou (lo = +1 mA) Voo = 3.6V — | 0028 | — v
(I0_speed=12MHz) |  Low level output Vop =1.71V — 10235 | —
voltage for an 10 Pin Vob =3.3V — | 0119 | —
(ho = +4 mA) Vob=3.6V — 0.116 —
High level output Vop = 1.71V — | 1.647 | —
voltage for an 10 Pin Vpop =3.3V — 3.26 —

VoH (o = +1 mA) Vopb =3.6 V — | 3562 | — v
(I0_speed=12MHz) High level output Vop =1.71V — | 1437 | —
voltage for an 10 Pin Vpop =3.3V — | 3.142 | —
(ho = +4 mA) Vopb =3.6 V — | 3.451 | —

(1) Value guaranteed by characterization, not 100% tested in production.
(2) All pins except PC13 / PC14 / PC15. Since PC13 to PC15 are supplied through the Power Switch, which can
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only be obtained by a small current.

Table 4-32. Output timing characteristics (IOSPDOP OFF) W®®

Speed |Symbol Parameter Conditions Min Typ [Max| Unit

25V=<VDD<36V,CL=50pF | — 7.66 —
Output highto low| 1.71V<VDD<25V,CL.=50 pF | — 1738 | —
level falltimeand | 25V<VDD<36V,C.=30pF | — 3.98 —

00 tr/tf@ _ ns
output low to high | 1.71V<VDD<25V,CL.=30pF | — 13.72 | —
level rise time 25V=VDD<36V,CL=10pF | — 2.79 —
171V<VDD<25V,CL.=10pF | — 9.33 —
25Vv<VDD<36V,CL.=50pF | — 3.6 —
Output highto low| 1.71V<VDD <25V, CL.=50 pF | — 45 —
level falltimeand | 25V <VDD<36V,CL.=30pF | — 2.6 —

01 tr/tf@ . ns
output low to high | 1.71V<VDD<25V,CL.=30pF | — 3.38 —
level rise time 25Vv=<VDD<36V,CL.=10pF | — 1.64 —
1.71Vv<VDD<25V,CL.=10pF | — 2.43 —
25Vv<VDD<36V,CL=50pF | — 33 —
Output highto low| 1.71V<VDD <25V, CL.=50 pF | — 35 —
level fall time and | 2.5V <VDD<3.6V, CL=30pF — 25 —

10 tr/tf@ _ ns
output low to high | 1.71V<VDD<25V,CL.=30pF | — 2.6 —
level rise time 25Vv=<VDD<36V,CL=10pF | — 15 —
171Vv=<VDD=25V,C.=10pF | — 17 —
25V=sVDD<36V,CL=50pF | — 3.3 —
Output highto low| 1.71V<VDD<25V,CL.=50pF | — 3.5 —
level falltimeand | 25V<VDD<36V,C.=30pF | — 2.5 —

11 tritf _ ns
output low to high | 1.71V<VDD<25V,C.=30pF | — 2.6 —
level rise time 25V=VDD=<36V,CL=10pF | — 15 —
1.71Vv<VDD<25V,CL.=10pF | — 17 —

(1) The maximum frequency is defined with the following conditions: (tr+tf) < 2/3 T Skew < 1/20 T 45% < Duty
cycle < 55%
(2) The fall and rise times are defined between 90% and 10% and between 10% and 90% of the output waveform,
respectively.
(3) Value guaranteed by characterization, not 100% tested in production.
(4) The datais for reference only, and the specific values are related to PCB Layout.

Table 4-33. Output timing characteristics (IOSPDOP ON) ®®

Speed |Symbol Parameter Conditions Min Typ |Max| Unit
Output high to low [1.71V <VDD <2.5V, CL =50 pF — 16.5 —
0 |y |'€vefalimeandl; 79 v<vbD<25V,Cl=30pF | — | 111 | —| ¢
output low to high
level rise time 171V <=VDD<25V,CL.=10pF | — 8.1 —
Output high to low [1.71V <VDD <25V, CL =50 pF — 4 —
level fall time and {1.71V<VDD<25V,CL.=30pF | — 2.9 —
01 tritf@ ] n
output low to high
o 1.71v=<VDD=<25V,C.=10pF | — 2 —
level rise time
10 tr/tf® | Output high to low|1.71V <VDD <25V, C . =50pF | — 3.8 — | ns
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Speed |Symbol Parameter Conditions Min Typ [Max| Unit
level fall time and [1.71V<VDD <25V, CL=30 pF — 2.8 —
output low to high
L 1.71v<VDD<25V,CL=10pF — 1.8 —
level rise time
Output highto low [1.71V<VDD <25V, CL=50 pF — 3.5 —
level fall ime and |1.71V<VDD<25V,CL.=30pF | — 2.6 —
1 tr/tf . ns
output low to high
L 1.71Vv=sVDD<25V,CL=10pF — 1.6 —
level rise time
(1) The maximum frequency is defined with the following conditions: (tr+tf) < 2/3 T Skew < 1/20 T 45% < Duty
cycle < 55%
(2) The fall and rise times are defined between 90% and 10% and between 10% and 90% of the output waveform,
respectively.
(3) Value guaranteed by characterization, not 100% tested in production.
(4) The data is for reference only, and the specific values are related to PCB Layout.
4.15. 14-bit ADC characteristics

Table 4-34. 14-bit ADC characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
Operating —
Vopa® 1.8 — 3.6 \Y,
voltage
Positive Vopa22.4V 2.4 — | Vbpa V
VrerpPG) Reference Vopa < 2.4V
1.8 — | Voba| V
Voltage
Negative
Vrern® Reference — Vssa \Y
Voltage
2.7V <Vppa<3.6V
0.1 — 72 MHz
2.7 V = Vrerp < VppA
24V <Vppas2.7V
fanc® ADC clock 01 | — | 54 | MHz
2.4V < Vrerp < Vppa
1.8V <Vopas24V
0.1 — 36 MHz
1.8 V < Vrerp < VbpA
2.7V <Vppa<3.6V | faoc= |[SMP 4
2.7V £ Vrerp <Vopa |72 MHz |- 3.5
Resolution | 2.4V <Vppa< 2.7V | faoc = |[SMP 3
=14 bits | 2.4V < Vrerp < Vopa |54 MHz |= 3.5
) 1.8V <Vopa<24V | fanc = |SMP
fs® Sampling rate — — 2 |MSPS
1.8V < Vrerp < Vpopa |36 MHz |= 3.5
2.7V <Vppa<3.6V | faoc = |[SMP 45
Resolution | 2.7 V < Vrerp < Vopa |72 MHz = 3.5 '
=12bits | 24V <Vopa<2.7V | faoc = [SMP 3.37
2.4V < Vrerp < Vooa |54 MHz|= 3.5 '
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Symbol Parameter Conditions Min | Typ | Max | Unit
1.8V <Vopba<24V | faoc = [SMP 0 o5
1.8 V < Vrerp < Vopa |36 MHz|= 3.5 '
27V <Vppa<3.6V | faoc= |SMP £ 14
2.7V < Vrerp < Vopa |72 MHz|= 3.5 '
Resolution | 2.4V <Vppa< 2.7V | faoc = |[SMP 385
=10 bits | 2.4 V < Vrerp < Vopa |54 MHz |= 3.5 '
1.8V <Vopa<s24V | fanc = |SMP 257
1.8 V < Vrerp < Vopa |36 MHz|= 3.5 '
2.7V <Vppa<3.6V | faoc= |[SMP 6
2.7V < Vrerp < Vopa |72 MHZz |= 3.5
Resolution | 2.4V <Vppa<2.7V | faoc = |SMP 45
=8bits | 2.4V < Vrere < Vopa |54 MHz = 3.5 '
1.8V <Vpopa<s24V | fanc = |SMP 3
1.8V < VRrerp < Vbpa |36 MHz |= 3.5
External trigger Resolution = 14 bits
trric® _ — — 18 |1/fapc
period
Conversion
Van® — 0 — |Vgrerr| V
voltage range
VRerp/ VRerp/
Common mode VRrerp/
Vemv® | — 2- 2+10| V
input voltage 2
10% %
Resolution = 14 bits — — | 844
External input Resolution = 12 bits — — | 96.5
Ran® . - - kQ
impedance Resolution = 10 bits — — 112
Resolution = 8 bits — — 135
Internal
Rapc® _ — | 150 | — Q
resistance
Input samplin
Capc® P ) Ping — — | 12 | — | pF
capacitance
ADC Power-up
tsTaB ) — 1 — — us
time
Offset and
teac® linearity — TBD 1/fapc
calibration time
Offset calibration
torr_calt _ — TBD 1/fanc
time
ts Sampling time — 3.5 | — |810.5|1/fanc
Total conversion
tconv® | time (including Resolution = N bits N+4 | — — |1/ fanc
sampling time)

()
@
(©)

Value guaranteed by design, not 100% tested in production.
Depending on the package, VREFP can be internally connected to Vbba and VREFN to VssA.
Vrerp Should always be equal to or less than Vppa, especially during power up.
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Ts

Equation 1: Ran max formula R < ——mm——
q AN AIN ™ ¢ pe+CapcrIn(2N+2)

— Ranc

The formula above Equation 1 is used to determine the maximum external impedance allowed for an
error below 1/4 of LSB. Here N = 14 (from 14-bit resolution).

Table 4-35. ADC Ran max for fapc = 72 MHz (14-bit ADC) W@

Resolution Sampling cycles @ 72 MHz Rain max (kQ)
35 0.21
6.5 0.52
12.5 1.15
24.5 2.40
14 bits
47.5 4.80
92,5 9.50
2475 25.6
810.5 84.4
35 0.26
6.5 0.62
125 1.34
12 bits 24.5 2.77
47.5 5.51
925 10.8
247.5 29.3
810.5 96.5
3.5 0.33
6.5 0.75
12.5 1.58
24.5 3.25
10 bits
47.5 6.45
92,5 12.7
247.5 34.2
810.5 112
3.5 0.43
6.5 0.93
12,5 1.93
24.5 3.94
8 bits
47.5 7.78
92.5 15.2
247.5 41.1
810.5 135

(1) Value guaranteed by design, not 100% tested in production.

(2) The Ran value was calculated by theory and stray capacitance of actual pcb has not been taken into account.
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Table 4-36. 14-bit ADC accuracy ®
Symbol Parameter Test conditions Typ Max | Unit
. Single ended TBD TBD
ET Total unadjusted error - -
Differential TBD TBD
Single ended TBD TBD
EO Offset error
Differential TBD TBD
Single ended TBD TBD
EG Gain error - - LSB
Differential TBD TBD
DL Differential linearity Single ended TBD TBD
error Differential TBD TBD
] ) Single ended TBD TBD
INL Integral linearity error - -
Differential TBD TBD
Single ended TBD —
ENOB |Effective number of bits Bits
Differential TBD —
Signal-to-noise and Single ended TBD —
SNDR ) ] ] - -
distortion ratio Differential TBD —
) . . Single ended TBD —
SNR Signal-to-noise ratio - - dB
Differential TBD —
THD Total harmonic Single ended TBD —
distortion Differential TBD —
(1) Guaranteed by characterization results for BGA packages. The values for LQFP packages might differ.
4.16. 12-bit ADC characteristics

Table 4-37. 12-bit ADC characteristics

Symbol |Parameter Conditions Min | Typ |Max| Unit
Operating
Vopa® — 1.71 — | 3.6 \Y
voltage
Positive
Vbp
Vrerp@®) | Reference Vbba 2 VREFP 171 | — \%
A
Voltage
Negative
Vrern® | Reference — Vssa \Y
Voltage
1.71V<Vppas3.6V
0.1 — | 80 | MHz
2.4V £ Vrerp < Vbpa
faoc® | ADC clock
1.71V<Vppas24V
0.1 — | 60 | MHz
1.71V < VRrerp < VbpA
24V <
Resoluti -40 °C
Vbpa < faoc =80 | SMP
fs@ — on <T;< — — | 5.3 |MSPS
| 36V MHz |=25
= 12 bits 125 °C
24V <
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Symbol

Parameter

Conditions

Min

Typ

Max

Unit

VREFP £

Voba

1.71V<
Vbpa <
24V
1.71V<
VREFP <

Voba

fanc = 60
MHz

Resoluti

24
V<Vppas3
6V
24
V<VRerpP<

Vbba

on
= 10 bits

171V =<
Vopa<
24V
171V <
VRerp <

Vbba

—-40 °C
<Ts<

125°C

fanc = 80
MHz

fanc = 60
MHz

SMP

6.1

4.6

Resoluti
on=8
bits

24Vs
Vopa<
36V
24Vs
VREFp <

Vbba

171V <
Vopa<
24V

171V <
VREFp <

Vbba

-40 °C
<T;<

125 °C

faoc = 80
MHz

fanc = 60
MHz

SMP
=25

7.2

54

Resoluti
on==6
bits

24V <
VppA <
36V
24V <
VReFP <

Vbpa

1.71V <
Vopa <
24V

1.71V <

-40 °C
<Ts<

125 °C

faoc = 80
MHz

fanc = 60
MHz

SMP
=25

8.8

6.6
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Symbol |Parameter Conditions Min | Typ |Max| Unit

VREFP <

Voba

External
trric® trigger Resolution = 12 bits — — | 15 | 1/fanc

period

Conversion
VREF
VaIN voltage — 0 —

range

Common VRerp/ VREF
) VRerp/
Vemiv - |mode input — 2- ) p/2-
voltage 10% 10%

Resolution = 12 bits — — (109
. Resolution = 10 bits — — |128
Rain input - - kQ
Resolution = 8 bits — — (153

Resolution = 6 bits — — 192

External

impedance

Internal
Rabc . — — | 250 | — Q
resistance

Input
Caoc | capacitanc — — 75 | — | pF
e
ADC

tstaB Power-up — - 1 — | ps

time
Offset

torr_caL | calibration — 46 — | — |1/fapc

time

Sampling 640.
ts ] — 25 — 1/fanc
time 5

Total
conversion

time . .
tconv ) . Resolution = N bits 3+tN | — | — |1/ fapc
(including

sampling

time)

(1) Value guaranteed by design, not 100% tested in production.
(2) Depending on the package, Vrerr can be internally connected to Vobaand Vgern t0 VSSA.
(3) Vrere should always be equal to or less than Vppa, especially during power up.

Table 4-38. ADC Ran max for fapc = 80 MHz (12-bit ADC) W@

Resolution Sampling cycles @ 80 MHz Rain max (kQ)
2.5 0.17
12 bits
6.5 0.86
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Resolution Sampling cycles @ 80 MHz Rain max (kQ)
12.5 1.89
245 3.95
47.5 7.90
92.5 15.6
247.5 42.2
640.5 109
2.5 0.25
6.5 1.05
125 2.25
10 bits 24.5 4.65
47.5 9.26
92.5 18.2
247.5 49.3
640.5 128
25 0.35
6.5 1.31
12.5 2.75
24.5 5.64
8 bits
47.5 11.1
92.5 219
247.5 59.2
640.5 153
2.5 0.50
6.5 1.70
12.5 3.50
24.5 7.11
6 bits
47.5 14.0
92.5 27.5
247.5 74.1
640.5 192

(1) Value guaranteed by design, not 100% tested in production.

(2) The Ran value was calculated by theory and stray capacitance of actual pcb has not been taken into account.

Table 4-39. ADC dynamic accuracy at fapc = 60 MHz Vgerp = 1.8 V@

Symbol Parameter Test conditions Min Typ | Max [Unit
. ) Single ended — 109 | — )

ENOB | Effective number of bits fapc = 60 MHz - - bits

Differential — 114 | —

- - Vrerp = 1.8V -
Signal-to-noise and Single ended — 675 | —
SNDR ) ] ] Input Frequency = 20
distortion ratio KH Differential — 70.7 | — | dB
z
SNR Signal-to-noise ratio Single ended — 67.6 | —
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Symbol Parameter Test conditions Min Typ | Max |Unit
Differential — 708 | —
Total harmonic Single ended — -83.1| —
THD . .
distortion Differential — -86.6 | —

(1) Guaranteed by characterization results for BGA packages. The values for LQFP packages might differ.
(2) The test was carried out under the LDO power supply mode.

Table 4-40. ADC dynamic accuracy at fapc = 80 MHz Vgerp = 2.4 VOO

Symbol Parameter Test conditions Min Typ | Max |Unit
Single ended — 11| —

ENOB |Effective number of bits bits
Differential — 116 | —
SNDR Signal-to-noise and faoc = 80 MHz Single ended — 68.7 | —
distortion ratio Vrerp = 2.4V Differential — 716 | —
_ ) ) Input Frequency = 20 | Single ended — 68.8 | —

SNR Signal-to-noise ratio - - dB
kHz Differential — 717 | —
THD Total harmonic Single ended — -83.6| —
distortion Differential — -86.8| —

(1) Guaranteed by characterization results for BGA packages. The values for LQFP packages might differ.
(2) The test was carried out under the LDO power supply mode.

Table 4-41. ADC dynamic accuracy at fapc = 80 MHz Vggrp = 3.3 V@

Symbol Parameter Test conditions Min Typ | Max |Unit
] ) Single ended — 11| — )
ENOB |Effective number of bits - - bits
Differential — 115 | —
SNDR Signal-to-noise and fapc = 80 MHz Single ended — 685 | —
distortion ratio Vrerp = 3.3V Differential — 715 | —
) ) ) Input Frequency = 20 | Single ended — 68.6 | —
SNR Signal-to-noise ratio - - dB
kHz Differential — 716 | —
Total harmonic Single ended — -83.3| —
THD . ) - -
distortion Differential — -859 | —

(1) Guaranteed by characterization results for BGA packages. The values for LQFP packages might differ.
(2) The test was carried out under the LDO power supply mode.

Table 4-42. ADC static accuracy at fapc = 60 MHz Vgerp = 1.8 V@

Symbol Parameter Test conditions Typ Max |Unit
Single ended +1.5 —
EO Offset error - -
fapc = 60 MHz Differential +0.5 —
Differential linearity Vrerp = 1.8 V Singleended | +1.1/-1 —
DNL - - LSB
error Input Frequency =1 Differential +0.9 —
o kHz Single ended +0.8 —
INL Integral linearity error - -
Differential +1 —

(1) Guaranteed by characterization results for BGA packages. The values for LQFP packages might differ.
(2) The test was carried out under the LDO power supply mode.

Table 4-43. ADC static accuracy at fapc = 80 MHz Vgerp = 2.4 V@
‘Symbol‘ Parameter Test conditions ‘ Typ ‘ Max ‘Unit‘
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Single ended +1 —
EO Offset error - -
fanc = 80 MHz Differential 0.5 —
Differential linearity Vrerp = 2.4V Single ended +0.7 —
DNL LSB
error Input Frequency =1 Differential +0.5 —
kHz Single ended 1.2 —
INL Integral linearity error - -
Differential 1.2 —
(1) Guaranteed by characterization results for BGA packages. The values for LQFP packages might differ.
(2) The test was carried out under the LDO power supply mode.
Table 4-44. ADC static accuracy at fapc = 80 MHz Vggrp = 3.3 V@
Symbol Parameter Test conditions Typ Max |Unit
Single ended +1 —
EO Offset error - -
fapc = 80 MHz Differential +0.5 —
Differential linearity Vrerp = 3.3V Single ended +0.5 —
DNL - - LSB
error Input Frequency =1 Differential 0.5 —
_ ) kHz Single ended 1.5 —
INL Integral linearity error - -
Differential 0.9 —
(1) Guaranteed by characterization results for BGA packages. The values for LQFP packages might differ.
(2) The test was carried out under the LDO power supply mode.
4.17. High-precision temperature sensor characteristics
Table 4-45. High-precision temperature sensor characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vas® Uncalibrated Offset T;=25°C — 1005.62 — mv
Eore®  |Uncalibrated Offset Error| T =25°C — 1.5 — mv
Avg_Slope® Average slope — — 3.3 — mV/°C
Em® Slope Error — — 30 — pv/eC
) ] Ts=-40°Cto
LIN® Linearity — 15 — °C
125 °C
ADC sampling time
ts_temp when reading the — 10 — — us
temperature
) fanc = 5 MHz,
ton® Turn-on Time — 37.8 — us
ts_temp = 10 us
Temp Sensor Error
Using Typical Slope and| Tj=-40°Cto
ETOTWE@A®G) — 2~4 — °C
Factory-Calibrated 125 °C
Offset

()
@
(©)

Value guaranteed by design, not 100% tested in production.
Value guaranteed by characterization, not 100% tested in production.
The error is the average result of 100 times and represents the temperature error of chip junction at the location

where it is placed on die. The chip self-heating shall be considered when testing ambient temperature.

4)

The error caused by ADC conversion and provided temperature calculation formula is not included.
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(5) Note: ADC2 clock should not be configured greater than 5MHz and the sampling time should greater than
ts_temp when use the high precision temperature sensor by ADC conversion.
Table 4-46. High-precision temperature sensor calibration values
Symbol Parameter Memory address
High-precision temperature sensor raw
HPTS_CAL ) Ox1FFOF7C4
data acquired value at 25°C,Vrerp = 3.3 V
4.18. Temperature sensor characteristics
Table 4-47. Temperature sensor characteristics®
Symbol Parameter Min Typ Max | Unit
TL VSENSE linearity with temperature — 3.5 — °C
Avg_Slope Average slope — 1.84 — |mV/°C
Vs Voltage at Ty =25 °C — 0.66 — \Y,
ts_temp®  |ADC sampling time when reading the temperature — 17.1 — us
(1) Value guaranteed by characterization, not 100% tested in production.
(2) Shortest sampling time can be determined in the application by multiple iterations.
Table 4-48. Temperature sensor calibration values
Symbol Parameter Memory address
Temperature sensor raw data acquired
TS_CAL1 Ox1FFOF7CO
value at 25 °C,Vrerp = 3.3V
Temperature sensor raw data acquired
TS_CAL2 Ox1FFOF7C2
value at -40 °C,Vrerp = 3.3V
4.19. Low power digital temperature sensor characteristics

Table 4-49. Low power digital temperature sensor characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
Vppa® Supply voltage — 1.71| 3.3 | 3.6 \Y
fors® Output Clock frequency — 626 | 798 | 1030 | kHz

Temperature linearity
TLcW o — 1307 | 2340 | 2744 |Hz/°C
coefficient
Temperature offset T;=-40°Cto25°C -6.4 | — 2.4
TroTALERROR)Y °C
measurement Ty =25 °C to Tsmax -106| — | 1.3

Wake-up time from off

twaKe_urP@ |state until DTS ready bit — — | 352 | — us
is set
ILpDTSM LPDTS consumption — — 26 — MA

(1) Value guaranteed by characterization, not 100% tested in production.
(2) Value guaranteed by design, not 100% tested in production.
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4.20.

Voltage reference buffer characteristics

Table 4-50. Voltage reference buffer characteristics®

Symbol Parameter Conditions Min Typ Max [Unit
Normal VREFS =00 2.8 3.3 3.6
mode, VREFS =01 24 — 3.6
VopA = VREFS =10 2.1 — 3.6
3.3V VREFS =11 1.8 — 3.6
VbpA Supply voltage
VREFS =00 1.71 — 2.8
Degraded VREFS =01 1.71 — 2.4
mode VREFS =10 1.71 — 2.1
VREFS =11 1.71 — 1.8
Normal VREFS =00 2.493 25 2.507 v
mode, at VREFS =01 2.052 2.0585 | 2.065
3.3V, VREFS =10 1.801 1.8072 | 1.814
-40 ~ 1.502 1.5065 | 1.512
o VREFS =11
Vrersur o | Voltage Reference | 85 °C®
uT Buffer Output VREFS =00 |Vbpa-50mV — Vopa
VREFS =01 |Vbppa-50mV — VbpA
Degraded
VREFS =10 |Vbppa-50mV — VbpA
mode
Vbpa-
VREFS =11 — VbpA
210mVv
TRIM | Trim step resolution — — 0.14 0.152 | %
CL Load capacitor — 0.5 1 15 uF
Equivalent Serial
ESR ] — — — 2 Q
Resistor of CL
ILoaD Load current — — — 4 mA
CL=0.5pF — — 546 —
tsTART Start-up time CL=1pF — — 546 — Vi
CL=15pF — — 546 —
ILoab=0
— — 75.4 88.4
MA
VREFBUF
IDDA . ILoAD = 500
consumption from — — 75.7 88.8
(VREFBUF) MA MA
Vbba
lLoAD =4
— — 75.8 89.1
mA
Control of maximum
DC current drive on
lINRUSH ) — — 11 — mA
VRrersur_ourt during
startup phase
Reguwing)|  Line regulation 28V< lioad = 500 pA — 236 —
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Symbol Parameter Conditions Min Typ Max [Unit
VDDAZ 3.6 ppm
lload = 4 mA — 264 —
\Y v
500 pA <
Reguoap . ppm
Load regulation ILoaAb< 4 Normal mode — 66 —
) /[ mA
mA
TcoEeFr
. ppm
Tcoerr | Temperature drift -40°C<Tiy<+125°C — — VREFINT) s
+30
Power suppl DC — — 65 —
PSRR o i dB
rejection 100 kHz — — 35 —
(1) Value guaranteed by design, not 100% tested in production.
(2) Value guaranteed by characterization, not 100% tested in production.
4.21. CMP characteristics
Table 4-51. CMP characteristics®
Symbol Parameter Conditions Min | Typ | Max | Unit
Vbba Operating voltage — 171} 33 | 3.6 \%
ViN Input voltage range — 0 — | Voba| V
Vsc Scaler offset voltage — — 35 11 | mV
Scaler static consumption | BRG_EN=0 (bridge disable) | — | 200 | 226
IDDA(SCALER) - MA
from VbDA BRG_EN=1 (bridge enable) | — | 800 | 942
{START_SCALER Scaler startup time — — — 120 | us
Propagation delay for 200 Ultra-low power mode — | 612 [1217| ns
mV step with 100 mV Medium power mode — 102 | 165 | ns
overdrive High speed power mode — | 324 | 54 | ns
to®@ Propagation delay for Ultra-low power mode — | 930 |1650| ns
step > 200 mV with 100 Medium power mode — | 127 | 178 | ns
mV overdrive only on
o High speed power mode — | 354 | 58 ns
positive inputs
Comparator startup time to High-speed mode — — 1.4
tsTaRT reach propagation delay Medium mode — — 21 | pus
specification Ultra-low-power mode — — | 116
Static — 419 | 434
With 50 kHz
Ultra-low
+100 mV nA
power mode ] — | 1890 | —
) overdrive
Current consumption from )
IbpacmpP) square signal
Vbpa .
Static — | 425 | 4.30
Medium power| With 50 kHz A
mode +100 mV — | 39 | — g
overdrive
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Symbol Parameter Conditions Min | Typ | Max | Unit
square signal
Static — | 454 | 46.2
High speed With 50 kHz
power mode =100 mv — | 405 | —
overdrive
square signal
Voffset Offset error — — 4 18 | mV
No Hysteresis — —
Low Hysteresis 7 10 17
Vhyst Hysteresis Voltage mV
Medium Hysteresis 15 20 34
High Hysteresis 23 30 52
(1) Value guaranteed by design, not 100% tested in production.
(2) Value guaranteed by characterization, not 100% tested in production.
4.22. Temperature and Vear monitoring
Table 4-52. VBAT monitoring characteristics®
Symbol Parameter Min | Typ | Max Unit
R Resistor bridge for VBAT — 25 — kQ
Q Ratio on VBAT measurement — 4 — —
Er Error on Q -10 — +10 %
tSAMPLE(VBAT) ADC sampling time when reading VBAT input 10 — — us
VBAT(high) High supply monitoring — | 356 | —
VBAT(low) Low supply monitoring — 1136 | — v
(1) Value guaranteed by design, not 100% tested in production.
Table 4-53. Veat charging characteristics
Symbol Parameter Conditions Min Typ | Max | Unit
Rec Battery charging resistor VCRSEL =0 — > — kQ
VCRSEL=1 — 1.5 —
Table 4-54. Temperature monitoring characteristics®
Symbol Parameter Min Typ | Max | Unit
TEMPhigh High temperature monitoring — 120 — .
TEMPiow Low temperature monitoring — -27 — ¢
(1) Value guaranteed by design, not 100% tested in production.
4.23. DAC characteristics
Table 4-55. DAC characteristics
Symbol Parameter Conditions Min Typ Max | Unit
Vbba Operating voltage — 1.8 3.3 3.6 \%
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Symbol Parameter Conditions Min Typ Max | Unit
Vrerp | Positive Reference Voltage — 1.8 — Vooa | V

Negative Reference
VREFN — — Vssa — \%
Voltage
connected 5
o Resistive load with to Vssa
Rioap® Resistive load kQ
buffer ON connected 5
to Voba
Impedance output with buffer
Ro® Impedance output — — 15 kQ
OFF
Output impedance sample
Reon® and hold mode, output DAC output buffer ON — — 1.5
buffer ON
- kQ
Output impedance sample
Reorr® and hold mode, output DAC output buffer OFF — — 15
buffer OFF
Croap® . DAC output buffer ON — — 50 | pF
Capacitive load
CsH® Sample and Hold mode — 0.1 1 uF
Vbpa-
DAC output buffer ON 0.2 — \%
Voltage on DAC_OUT 0.2
Vbac_out
output Vopa-
DAC output buffer OFF 0 — \%
1LSB
Settling time (full scale: for | Normal mode, DAC +1 LSB — 1.06 —
a 12-bit code transition | output buffer ON, CL< | +2 LSB — 0.38 —
between the lowest and the 50 pF, +4 LSB — 0.33 —
highest input codes when RL =5 kQ +8 LSB — 0.30 —
tsertung® us
DAC_OUT reaches the
final value of +0.5 LSB, Normal mode, DAC output buffer 195 .-
+1 LSB, +2 LSB, +4 LSB, OFF, +1LSB CL = 10 pF o ' '
+8 LSB)
Wakeup time from off state | Normal mode, DAC output buffer . 10
(setting the ENx bit in the ON, CL<50 pF, RL=5kQ
twakeup® . .
DAC Control register) until us
. ) Normal mode, DAC output buffer
the final value of +1 LSB is — 2 5
OFF, CL< 10 pF
reached
Power supply rejection
PSRR ] NO Rioad, CLoap = 50 pF 50 70 — dB
ratio(to Vopa)
Sampling time in Sample MODE<2:0>_V12 =100/ 101 0.8 11
and Hold mode (BUFFER ON) ' '
ms
CL=100nF MODE<2:0>_V12 = 110 (BUFFER
tsamp® N — 9.20 | 105
(code transition between OFF)
the lowest input code and |MODE<2:0>_V12 = 111 (INTERNAL
. ) — 1.75 230 | ps
the highest input code BUFFER OFF)

125




2

GigaDevice GD32H75Exx Datasheet
Symbol Parameter Conditions Min Typ Max | Unit
when DAC_OUT reaches
the £1 LSB final value)
Internal sample and hold
Ciint , — 5.5 7 85 | pF
capacitor
i o Minimum time to verify the each
trrv  |[Middle code offset trim time 100 — — us
code
Middle code offset for 1 Vrerp =3.6 V - 870 -
Voffset . IJV
trim code step Vrerp = 1.8V — | a3 | —
No load,
middle code| — 330 —
(0x800)
DAC output buffer ON
No load,
worst code | — 330 —
MA
. (OXF1C)
DAC current consumption
IppaM@ . No load,
in quiescent mode ]
middle/
DAC output buffer OFF — 1 —
worst code
(0x800)
330*Ton/
Sample and Hold mode, Csn = 100
— |(Ton+Torr| —
nF
)
No load,
middle code| — 100 —
(0x800)
DAC output buffer ON
No load,
worst code | — 300 —
(0XF1C)
No load,
DAC current consumption .
Ioovrerpr™® in quiescent modg DAC output buffer OFF |middle code| — 85 — | pA
(0x800)
100*Ton/
Sample and Hold mode, Buffer ON,
) — |[(Ton+Torr| —
Csh = 100 nF (middle code) )
85*Ton/
Sample and Hold mode, Buffer OFF,
i — |(Ton+Torr| —
Csh = 100 nF (middle code) )

()
@

for more details.

Value guaranteed by design, not 100% tested in production.
Ton is the refresh phase duration, while Torr is the hold phase duration. Refer to the product reference manual
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Table 4-56. DAC accuracy
Symbol Parameter Test conditions Min Typ Max | Unit
Differential non DAC output buffer ON — — +2
DNL® ) . LSB
linearity DAC output buffer OFF — — +2
) ) DAC output buffer ON — — 4
INL® Integral non linearity LSB
DAC output buffer OFF — — +4
VrRerP =36V | — — +15
Offset error at code |DAC output buffer ON
Offset® VrRerp =18V | — — +30
0x800
DAC output buffer OFF — — +8
LSB
Offset error at code Vrerp =36V | — — +6
OffsetCal®| 0x800 after factory |DAC output buffer ON
o Vrerp =18V | — — +8
calibration
] ) DAC output buffer ON — — 0.5
Gain® Gain error %
DAC output buffer OFF — — 0.5
(1) Value guaranteed by design, not 100% tested in production.
(2) Value guaranteed by characterization, not 100% tested in production.
4.24. I2C characteristics
Table 4-57. 12C characteristics®®?
Fast mode
- Standard mode| Fast mode ;
Symbol Parameter Conditions plus Unit
Min Max Min Max | Min | Max
tscL(H) SCL clock high time — 4.0 — 0.6 — 0.2 — V&
tscL) SCL clock low time — 4.7 — 1.3 — 0.5 — V&
tsu(spa) SDA setup time — 250 — 100 — 50 — ns
tispa) | SDA data hold time — 0® 3450 0 900 0 450 | ns
SDA and SCL rise
tr(spa/scL) . — — 1000 — 300 — 120 ns
time
SDA and SCL fall ns
tr(spasscL) . — — 300 — 300 — 120
time
Start condition hold
tH(sTA) . — 4.0 — 0.6 — 1 0.26 — Vi
time
Repeated Start
tsu(sta) o ) — 4.7 — 0.6 — | 0.26 — us
condition setup time
Stop condition setup
tsu(sTo) ) — 4.0 — 0.6 — 1 0.26 — us
time
Stop to Start
tBUFF condition time (bus — 4.7 — 1.3 — 0.5 — V&
free)

€0

Value guaranteed by design, not 100% tested in production.
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(2) To ensure the standard mode 12C frequency, fecik: must be at least 2 MHz. To ensure the fast mode 12C
frequency, frcika must be at least 4 MHz. To ensure the fast mode plus 12C frequency, frciki must be at least a
multiple of 10 MHz.
(3) The device should provide a data hold time of 300 ns at least in order to bridge the undefined region of the
falling edge of SCL.
Figure 4-17. 12C bus timing diagram
tSU(STA) b X
SDA ‘\\_
70% 70%
3004/ fe————»%
i~ ) tBUFF
trsDAP (4= b e trsDA) thsomy | i :
i ' handh
tH(STA)L—’é tscL(H) EtSU!S;DA)
SCL : H i iy —
70% \i 70%,
L—»tSCL(L) trisey _> .4_ " “ tr(scL) tsu(sTo)
4.25. SPI characteristics

Table 4-58. Standard SPI characteristics @

Symbol Parameter Conditions Min | Typ | Max | Unit

fsck SCK clock frequency — — — | 125 | MHz
tsck(H) SCK clock high time — 3 4 5 ns
tsck) SCK clock low time — 3 4 5 ns

SPI master mode

tvvo) Data output valid time — — 1 — ns
tH(vo) Data output hold time — — 1 — ns
tsuomi Data input setup time — 3 — — ns
tHemi Data input hold time — 3 — — ns

SPI slave mode

tsu(nss) NSS enable setup time — 2 — — ns
tH(NSS) NSS enable hold time — 1 — — ns
taso) Data output access time — — 13 — ns
tois(so) Data output disable time — — 1 — ns
tv(so) Data output valid time — — 8 — ns
tH(so) Data output hold time — — 7 — ns
tsu(siy Data input setup time — 2 — — ns
tH(s) Data input hold time — 2 — — ns

(1) Value guaranteed by characterization, not 100% tested in production.
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Table 4-59. 12C analog filter delay characteristics®

Symbol

Parameter

Conditions| Min Typ

Unit

tar Analog filter delay time

50 80 130 ns

Value guaranteed by design, not 100% tested in production.

Figure 4-18. SPI timing diagram - master mode
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Figure 4-19. SPI timing diagram - slave mode
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4.26. OSPI characteristics

Table 4-60. Standard OSPI characteristics®

Symbol ‘ Parameter ‘ Conditions ‘ Min ‘ Typ | Max | Unit
SDR mode
fsck SCK clock frequency — — — 100 MHz
SCK clock high time, even
o — tcky/2 — | tew/2+1 | ns
division
tsckH) - -
SCK clock high time, odd (n/2)*tcry/ (n/2)*tcry/
— — ns
division (n+1) (n+1)+1
SCK clock low time, even
o — ter/2-1 | — tcky/2 ns
division
tscka) ) (n/2+1)*t(
SCK clock low time, odd (n/2+1)*¢
. — cryf — ns
division ek /(n+1)
(n+1)-1
tv(mo) Data output valid time — — 0.5 1 ns
tH(mo) Data output hold time — 0 — — ns
tsumi Data input setup time — 3.0 — — ns
tHem Data input hold time — 15 — — ns
DTR mode(no DQS)
fsck SCK clock frequency — — — 57 MHz
SCK clock high time, even
o — tcky/2 — | teky/2+1 | ns
division
tsckH) - -
SCK clock high time, odd (n/2)*tcry/ (n/2)*tcy/
— — ns
division (n+1) (n+1)+1
SCK clock high time, even
o — texy/2-1 | — tcKy/2 ns
division
tsckq) o (n/2+1)*t
SCK clock high time, odd (n/2+1)*t
. — cyl — ns
division ck) /(n+1)
(n+1)-1
DHQC =0 — 6 7
tvr(so) o
) Data output valid time DHQC =1, Prescaler = tock/4 | toek/4+1.2| ns
VF(SO) _
12.. +1 5(6)
DHQC =0 4.5 — —
tHR(SO) .
Data output hold time DHQC =1, Prescaler = ns
tHF(s0) tpeik/4 — —
12..
tsur(sl) . .
Data input setup time — 3.0 — — ns
tsur(s)
tHR(sI) . .
Data input hold time — 1.50 — — ns
tHF(sI)

(1) Value guaranteed by characterization, not 100% tested in production.
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Figure 4-20. OSPI timing diagram - SDR mode
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Figure 4-21. OSPI timing diagram - DTR mode
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4.27. HPDF characteristics
Table 4-61. HPDF characteristics®®®
Symbol Parameter Conditions Min Typ Max Unit
fuppFcLK HPDF clock — — fape2 | fsvscik
20
fexkin Input clock
SPI mode(SITYP[1:0] = 01) — —  |(Fwporek /| M1z
2/ Tekin) frequency
4)
Output clock
fckourt — — — 20
frequency
Output clock
Dutyckour frequency duty — 30 50 75 %
cycle
) SPI mode(SITYP[1:0] = 01),
twhckiny  [Input clock high and Tekin/ 2- | Texin/
) External clock —
twi(ckiny low time 0.5 2
mode(SPICKSS[1:0] = 0)
ns
_ SPI mode(SITYP[1:0] = 01),
Data input setup
tsu . External clock 1 — —
time
mode(SPICKSS[1:0] = 0)
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Symbol Parameter Conditions Min Typ Max Unit
SPI mode(SITYP[1:0] = 01),
th Data input hold time External clock 1 — —
mode(SPICKSS[1:0] = 0)
Manchester data | Manchester mode(SITYP[1:0] = | (CKOUT (2*CKOU
Twmanchester | period(recovered 10 or 11), Internal clock DIV+1)*T| — |TDIV)*Tn
clock period) mode(SPICKSS[1:0] # 0) HPDFCLK PDFCLK
(1) Value guaranteed by design, not 100% tested in production.
(2) Output speed is set to OSPEEDRY[1:0] = 10; Capacitive load C = 30 pF; Measurement points are done at
COMS levels: 0.5 * Vpp.
4.28. I2S characteristics

Table 4-62. 12S characteristics®®

Symbol Parameter Conditions Min | Typ | Max | Unit
Master mode (data: 32 bits, 6.25
fex Clock frequency Audio frequency = 96 kHz) ' MHz
Slave mode — — | 125
tH Clock high time — 80 — ns
tL Clock low time — 80 — ns
tvws) WS valid time Master mode — — ns
tHws) WS hold time Master mode — — ns
tsuws) WS setup time Slave mode 0 — — ns
tHws) WS hold time Slave mode 3 — — ns
12S slave input clock duty
Ducy(sck) Slave mode — 50 — %
cycle
tsu(sp_MmR) Data input setup time Master mode 0 — — ns
tsu(sb_sR) Data input setup time Slave mode 0 — — ns
tH(SD_MR) ] ) Master receiver 1 — — ns
Data input hold time -
tH(SD_SR) Slave receiver 3 — — ns
o Slave transmitter
tw(sp_sT) Data output valid time — — 9 ns
(after enable edge)
) Slave transmitter
th(sp_sT) Data output hold time 6 — — ns
(after enable edge)
o Master transmitter
tusp_mm) Data output valid time — — 6 ns
(after enable edge)
. Master transmitter
th(sp_mT) Data output hold time 0 — — ns
(after enable edge)

(1) Value guaranteed by design, not 100% tested in production.
(2) Value guaranteed by characterization, not 100% tested in production.

132



GigaDevice GD32H75Exx Datasheet

Figure 4-22. 12S timing diagram - master mode
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Figure 4-23. 12S timing diagram - slave mode
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4.29. USART characteristics

Table 4-63. USART characteristics in Synchronous mode®

Symbol Parameter Conditions Min | Typ | Max | Unit
fsck SCK clock frequency Fplckx = 300 MHz — — | 375 | MHz
tsck(H) SCK clock high time Fplckx = 300 MHz 133 | — — ns
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Symbol Parameter Conditions Min | Typ | Max | Unit
tsckw) SCK clock low time Fplckx = 300 MHz 133 | — — ns

(1) Value guaranteed by design, not 100% tested in production.

Table 4-64. USART characteristics in Smartcard mode®

Symbol Parameter Conditions Min | Typ | Max | Unit

fsck SCK clock frequency Fplckx = 300 MHz — — | 150 | MHz
tsckH) SCK clock high time Fplckx = 300 MHz 333 | — — ns
tsck(L) SCK clock low time Fplckx = 300 MHz 333 | — — ns

(1) Value guaranteed by design, not 100% tested in production.

4.30. CAN characteristics

Refer to Table 4-30. I/O static characteristics for more details on the input/output alternate
function characteristics (CANTX and CANRX).
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4.31. USBHS characteristics

Table 4-65. USBHS DC electrical characteristics®

Symbol Parameter Conditions Min | Typ | Max | Unit
Vop USB operating voltage — 3 — | 36| V
LS/FS FUNCTIONALITY
Voirs | Differential input sensitivity(FS / LS) — 02 | — | —
Differential common mode range(FS
Vewmrs Includes VoI range 08 | — |25
/LS)
Input
Single ended receiver low level \
levels | v, se . — — | — |08
input voltage(FS / LS)
Single ended receiver high level
ViHse . — 20 | — | —
input voltage(FS / LS)
VoLrs| Static output level low(FS/LS) |RLof1.0kQto3.63V| — | — | 0.3
Output
\Y,
levels _ )
Vonrs| Static output level high(FS / LS) Riof 15 kQ to Vss 28 | 33|36
USBHS_DM/DP 176 | 21 |24.7
Reb Vin = Vop
PA9(USBHS_VBUS) 077 |09 |11 O
USBHS_DM/DP 1.3 |15|1.83
Rpu ViN = Vss
PA9(USBHS_VBUS) 0.28 | 0.3 [0.42
ZHsDRV Driver Output Impedance Steady state drive | 40.5 | 45 [49.5| Q
HS FUNCTIONALITY
Voins | Differential input sensitivity(HS) — 01 | — | — \%
Differential common mode
Input | Vcmns — -50 | — | 500 | mV
range(HS)
levels -
Vhssq| HS Squelch Detection Threshold — 100 | — | 150 | mV
VHspsc HS Disconnect Threshold — 525 | — | 625 | mV
o Vouns | High speed low level output voltage 45 Q load -10 | — | 10 | mV
utput
High speed high level output
levels |VowHs 45 Q load 360 | 400|440 | mV
voltage
(1) Value guaranteed by design, not 100% tested in production.
Table 4-66. USBHS dynamic characteristics®
Symbol Parameter Conditions Min | Typ Max | Unit
Trr Rise time(FS / LS) CL=50 pF 4 5 20 ns
ThHsr Differential Rise Time(HS) — 500 | 600 — ps
Ter Fall time(FS / LS) CL=50 pF 4 5 20 ns
Thsr Differential Fall Time(HS) — 500 | 600 — ps
trEM Rise/ fall time matching(FS / LS) tr/tF 90 — 110 %
Output signal crossover
VCRS — 1.3 — 2.0 \%
voltage(FS / LS)

(1) Value guaranteed by design, not 100% tested in production.
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Table 4-67. USBHS Charger Detection characteristics®
Symbol Parameter Conditions Min | Typ | Max | Unit
VDAT_SsRc Data Source Voltage — 0.5 — 0.7 \%
lop_src Data Connect Current — 7 — 13 uA
VDAT_REF Data Detect Voltage — 025 | — 0.4 \%
(1) Value guaranteed by design, not 100% tested in production.
Table 4-68. USBHS clock timing parameters®
Symbol Parameter Min Typ | Max | Unit
Vob USBHS operating voltage 3.0 — 3.63 \%
e ficLk value to guarantee proper operation of USBHS 20 . . MHz
interface
FstaArT sBIT Frequency (first transition) 8-bit + 10% 54 60 66 MHz
Fsteapy Frequency (steady state) 500 ppm 59.97 | 60 | 60.63 | MHz
DstaRT_sBIT Duty cycle (first transition) 8-bit + 10% 40 50 60 %
DsteaDY Duty cycle (steady state) 500 ppm 49.975| 50 |50.025| %
(1) Value guaranteed by design, not 100% tested in production.
Table 4-69. USB-ULPI Dynamic characteristics®
Symbol Parameter Min Typ | Max | Unit
tsc Control in (ULPI_DIR, ULPI_NXT) setup time — — 2 ns
the Control in (ULPI_DIR, ULPI_NXT) hold time 0.5 — — ns
tsp Data in setup time — — 2 ns
tHp Data in hold time 0 — — ns
(1) Value guaranteed by design, not 100% tested in production.
Figure 4-24. USBFS timings: definition of data signal rise and fall time
Crossover
s
i
"X
Ves | T [ |
t - t e ——t
4.32. EXMC characteristics

Table 4-70. Asynchronous non-multiplexed SRAM / PSRAM / NOR read timings®®

Symbol Parameter Min Max Unit
tw(NE) EXMC_NE low time 5*Tfclk-1 5*Tfclk+1 ns
tV(NOE_NE) EXMC_NEX low to EXMC_NOE low 0 — ns
tw(NOE) EXMC_NOE low time 5*Tfclk-1 5*Tfclk+1 ns
th(NE_NOE) EXMC_NOE high to EXMC_NE high hold time 0 — ns
tv(A_NE) EXMC_NEX low to EXMC_A valid 0 — ns
tv(BL_NE) EXMC_NEXx low to EXMC_BL valid 0 — ns
tsu(DATA_NE) Data to EXMC_NEX high setup time 4*Tfclk-1 — ns
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Symbol Parameter Min Max Unit
tsu(DATA_NOE) Data to EXMC_NOEX high setup time 4*Tfclk-1 — ns
th(DATA_NOE) Data hold time after EXMC_NOE high 0 — ns
th(DATA_NE) Data hold time after EXMC_NEXx high 0 — ns
tv(NADV_NE) EXMC_NEXx low to EXMC_NADV low 0 — ns
tw(NADV) EXMC_NADYV low time Tfclk-1 Tfclk+1 ns
(1) C.=30pF.

(2) Value guaranteed by design, not 100% tested in production.

Table 4-71. Asynchronous non-multiplexed SRAM / PSRAM / NOR write timings®®

Symbol Parameter Min Max Unit
tw(NE) EXMC_NE low time 3*Tfclk-1 3*Tfclk+1 ns
tV(NWE_NE) EXMC_NEXx low to EXMC_NWE low Tfclk-1 — ns
tw(NWE) EXMC_NWE low time Tfclk-1 Tfclk+1 ns
thve_nwe) | EXMC_NWE high to EXMC_NE high hold time Tfclk-1 Tfclk+1 ns
tva_NE) EXMC_NEXx low to EXMC_A valid 0 — ns
tv(NADV_NE) EXMC_NEXx low to EXMC_NADV low 0 — ns
tw(NADV) EXMC_NADV low time Tfclk-1 Tfclk+1 ns
. EXMC_AD(address) valid r-10Id time after o Trelkd B s
EXMC_NADV high
th(a_NWE) Address hold time after EXMC_NWE high Tfclk-1 — ns
th(BL_NWE) EXMC_BL hold time after EXMC_NWE high Tfelk-1 — ns
tv(BL_NE) EXMC_NEXx low to EXMC_BL valid 0 — ns
tv(DATA_NADV) EXMC_NADV high to DATA valid 0 — ns
th(DATA_NWE) Data hold time after EXMC_NWE high Tfclk-1 — ns
(1) C.=30pF.
(2) Value guaranteed by design, not 100% tested in production.
Table 4-72. Asynchronous multiplexed PSRAM / NOR read timings®®
Symbol Parameter Min Max Unit
tw(NE) EXMC_NE low time 7*Tfclk-1 7*Tfclk+1 ns
tV(NOE_NE) EXMC_NEXx low to EXMC_NOE low 3*Tfclk-1 — ns
tw(NOE) EXMC_NOE low time 4*Tfclk-1 4*Tfclk+1 ns
thve_noe) | EXMC_NOE high to EXMC_NE high hold time 0 — ns
tva_NE) EXMC_NEXx low to EXMC_A valid 0 — ns
tva_NOE) Address hold time after EXMC_NOE high 0 — ns
tv(BL_NE) EXMC_NEXx low to EXMC_BL valid 0 — ns
th(BL_NOE) EXMC_BL hold time after EXMC_NOE high 0 — ns
tsu(DATA_NE) Data to EXMC_NEX high setup time 4*Tfclk-1 — ns
tsu(DATA_NOE) Data to EXMC_NOEX high setup time 4*Tfclk-1 — ns
th(DATA_NOE) Data hold time after EXMC_NOE high 0 — ns
th(DATA_NE) Data hold time after EXMC_NEXx high 0 — ns
tv(NADV_NE) EXMC_NEXx low to EXMC_NADV low 0 — ns
tw(NADV) EXMC_NADV low time Tfclk-1 Tfclk+1 ns
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Symbol Parameter Min Max Unit
EXMC_AD(adress) valid hold time after
Th(aD_NADV) ) Tfclk-1 Tfelk+1 ns
EXMC_NADV high

(1) C_=30pF.

(2) Value guaranteed by design, not 100% tested in production.

Table 4-73. Asynchronous multiplexed PSRAM / NOR write timings®®

Symbol Parameter Min Max Unit
tw(NE) EXMC_NE low time 5*Tfclk-1 5*Tfclk+1 ns
tV(NWE_NE) EXMC_NEXx low to EXMC_NWE low Tfclk-1 — ns
twiNWE) EXMC_NWE low time 3*Tfclk-1 3*Tfclk+1 ns
thve_nwe) | EXMC_NWE high to EXMC_NE high hold time Tfclk-1 — ns
tva_NE) EXMC_NEXx low to EXMC_A valid 0 — ns
tv(NADV_NE) EXMC_NEXx low to EXMC_NADV low 0 — ns
tw(NADV) EXMC_NADV low time Tfclk-1 Tfclk+1 ns
trir O EXMC_AD(address) valid hold time after Tielk-1 B NS
EXMC_NADV high
th(a_NWE) Address hold time after EXMC_NWE high Tfclk-1 — ns
th(BL_NWE) EXMC_BL hold time after EXMC_NWE high Tfclk-1 — ns
tv(BL_NE) EXMC_NEXx low to EXMC_BL valid 0 — ns
tv(DATA_NADV) EXMC_NADV high to DATA valid Tfclk-1 — ns
th(DATA_NWE) Data hold time after EXMC_NWE high Tfelk-1 — ns
(1) C_=30pF.
(2) Value guaranteed by design, not 100% tested in production.
Table 4-74. Synchronous multiplexed PSRAM / NOR read timings®®
Symbol Parameter Min Max Unit
tw(cLk) EXMC_CLK period Texmc_clk — ns
td(CLKL-NEXL) EXMC_CLK low to EXMC_NEX low 0 — ns
td(CLKH-NExH) EXMC_CLK high to EXMC_NEX high 2*Tfclk-1 — ns
td(CLKL-NADVL) EXMC_CLK low to EXMC_NADV low 0 — ns
td(CLKL-NADVH) EXMC_CLK low to EXMC_NADYV high 0 — ns
td(cLKL-AV) EXMC_CLK low to EXMC_AXx valid 0 — ns
td(CLKH-AIV) EXMC_CLK high to EXMC_AXx invalid 2*Tfclk-1 — ns
td(CLKL-NOEL) EXMC_CLK low to EXMC_NOE low 0 — ns
td(CLKH-NOEH) EXMC_CLK high to EXMC_NOE high 2*Tfclk-1 — ns
td(cLKL-ADV) EXMC_CLK low to EXMC_AD valid 0 — ns
td(CLKL-ADIV) EXMC_CLK low to EXMC_AD invalid 0 — ns
(1) C.=30pF.
(2) Value guaranteed by design, not 100% tested in production.
Table 4-75. Synchronous multiplexed PSRAM write timings®®
Symbol Parameter Min Max Unit
tw(cLk) EXMC_CLK period Texmc_clk — ns
td(CLKL-NEXL) EXMC_CLK low to EXMC_NEXx low 0 — ns
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Symbol Parameter Min Max Unit
td(CLKH-NExH) EXMC_CLK high to EXMC_NEX high 2*Tfclk-1 — ns
td(CLKL-NADVL) EXMC_CLK low to EXMC_NADV low 0 — ns
td(CLKL-NADVH) EXMC_CLK low to EXMC_NADV high 0 — ns

td(cLKkL-AV) EXMC_CLK low to EXMC_AXx valid 0 — ns
td(CLKH-AIV) EXMC_CLK high to EXMC_AX invalid 2*Tfclk-1 — ns
td(CLKL-NWEL) EXMC_CLK low to EXMC_NWE low 0 — ns
td(CLKH-NWEH) EXMC_CLK high to EXMC_NWE high 2*Tfclk-1 — ns
td(CLKL-ADIV) EXMC_CLK low to EXMC_AD invalid 0 — ns
td(CLKL-DATA) EXMC_A/D valid data after EXMC_CLK low 0 — ns
th(CLKL-NBLH) EXMC_CLK low to EXMC_NBL high 0 — ns

(1) CL=30pF.

(2) Value guaranteed by design, not 100% tested in production.

Table 4-76. Synchronous non-multiplexed PSRAM / NOR read timings®®

Symbol Parameter Min Max Unit
tw(cLK) EXMC_CLK period Texmc_clk — ns
td(CLKL-NEXL) EXMC_CLK low to EXMC_NEX low 0 — ns
td(CLKH-NExH) EXMC_CLK high to EXMC_NEX high 2*Tfclk-1 — ns
td(CLKL-NADVL) EXMC_CLK low to EXMC_NADV low 0 — ns
td(CLKL-NADVH) EXMC_CLK low to EXMC_NADYV high 0 — ns
td(cLKL-AV) EXMC_CLK low to EXMC_AXx valid 0 — ns
td(CLKH-AIV) EXMC_CLK high to EXMC_AX invalid 2*Tfclk-1 — ns
td(CLKL-NOEL) EXMC_CLK low to EXMC_NOE low 0 — ns
td(CLKH-NOEH) EXMC_CLK high to EXMC_NOE high 2*Tfelk-1 — ns
(1) C.=30pF.
(2) Value guaranteed by design, not 100% tested in production.
Table 4-77. Synchronous non-multiplexed PSRAM write timings®®
Symbol Parameter Min Max Unit
tw(cLk) EXMC_CLK period Texmc_clk — ns
td(CLKL-NExL) EXMC_CLK low to EXMC_NEX low 0 — ns
td(CLKH-NExH) EXMC_CLK high to EXMC_NEX high 2*Tfclk-1 — ns
td(cLKL-NADVL) EXMC_CLK low to EXMC_NADV low 0 — ns
td(CLKL-NADVH) EXMC_CLK low to EXMC_NADV high 0 — ns
td(cLKL-AV) EXMC_CLK low to EXMC_AXx valid 0 — ns
td(cLKH-AIV) EXMC_CLK high to EXMC_AXx invalid 2*Tfclk-1 — ns
td(CLKL-NWEL) EXMC_CLK low to EXMC_NWE low 0 — ns
{d(CLKH-NWEH) EXMC_CLK high to EXMC_NWE high 2*Tfclk-1 — ns
td(cLKL-DATA) EXMC_A/D valid data after EXMC_CLK low 0 — ns
th(CLKL-NBLH) EXMC_CLK low to EXMC_NBL high 0 — ns

(1) C.=30pF.

(2) Value guaranteed by design, not 100% tested in production.
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Table 4-78. SDRAM read timings
Symbol Parameter Min Max Unit
tw(SDCLK) EXMC_SDCLK period 2 Tfclk - 0.5 2 Tfclk +0.5
tsu(SDCLKH _Data) Data input setup time 35 —
th(SDCLKH_Data) Data input hold time 0 —
td(SDCLKL_Add) Address valid time — 2.5
td(SDCLKL- SDNE) Chip select valid time — 25
th(SDCLKL_SDNE) Chip select hold time 0 — ns
td(SDCLKL_NRAS) NRAS valid time — 2
th(SDCLKL_NRAS) NRAS hold time 0 —
td(SDCLKL_NCAS) NCAS valid time — 2
th(SDCLKL_NCAS) NCAS hold time 0 —
4.33. TIMER characteristics
Table 4-79. TIMER characteristics®
Symbol Parameter Conditions | Min Max Unit
— 1 — tTIMERxCLK
tres Timer resolution time | friMerxcLk =
s00MHz | O a s
) — 0 friMERxcLK/2 MHz
for Timer external clock .
frequency 0 333 MHz
300 MHz
TIMERO &
TIMER2 &
TIMERS &
TIMER7&
TIMER14 &
TIMER15 & )
TIMER16 & | 1o ot
TIMER40 &
TIMERA41 &
RES Timer resolution TIMER42 &
TIMERA43 &
TIMER44
TIMER1 &
TIMER4 &
TIMERS & ]
TIMER6 & | % ot
TIMER22 &
TIMER23
TIMERS0 & — 64 bit
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Symbol Parameter Conditions | Min Max Unit
TIMER51
16-bit counter clock — 1 65536 tTIMERXCLK
period
) ) friMerxcLk =
when internal clock is 0.0033 218.45 us
300 MHz
selected
32-bit counter clock — 1 4294967296 tTIMERXCLK
period
tcouNTER . . friMERXCLK =
when internal clock is 0.0033 14316557.65 V]
300 MHz
selected
64-bit counter clock — 1 18446744073709551616 tTIMERXCLK
period
. ) frIMERxCLK =
when internal clock is 0.0033 61489146912365172.05 us
300 MHz
selected
Maximum possible — — 65536x65536 tTIMERXCLK
count friMerxcLk =
. — 14.3 S
(16-bit) 300 MHz
Maximum possible — — 4294967296x65536 tTIMERXCLK
tMAX_COUNT count friMerxcLk =
) — 938249.9 s
(32-bit) 300 MHz
Maximum possible — — |18446744073709551616x65536 |tTIMERXCLK
count frIMERxCLK =
) — 1119375758902.4 h
(64-bit) 300 MHz
(1) Value guaranteed by design, not 100% tested in production.
4.34. WDGT characteristics

Table 4-80. FWDGT min/max timeout period at 32 kHz (IRC32K) ®

st €ttt PR[2:0] bits Min timeout RLD[11:0] =| Max timeout RLD[11:0] Ui
0x000 = OxFFF
1/4 000 0.03125 511.90625
1/8 001 0.03125 1023.78125
1/16 010 0.03125 2047.53125
1/32 011 0.03125 4095.03125 ms
1/64 100 0.03125 8190.03125
1/128 101 0.03125 16380.03125
1/256 110 or 111 0.03125 32760.03125

(1) Value guaranteed by design, not 100% tested in production.
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Table 4-81. WWDGT min-max timeout value at 50 MHz (fpcik1) @
- Min timeout value . Max timeout value ;
Prescaler divider | PSC[2:0] Unit Unit
CNT[6:0] = 0x40 CNT[6:0] = 0x7F
1/1 00 81.92 5.24
1/2 01 163.84 10.49
HS ms
1/4 10 327.68 20.97
1/8 11 655.36 41.94

(1) Value guaranteed by design, not 100% tested in production.

4.35. EtherCAT SubDevice Controller (ESC) characteristics

4.35.1. Recommended DC characteristics

Table 4-82. DC operating conditions

Symbol Parameter Conditions | Min® | Typ | Max® |Unit
Vop1Ax Analog 1.1V power for Ethernet PHY — 1.05 11 1.15 \Y
Voscvopi1 Internal 1.1V oscillator supply voltage — 1.0 11 1.2 \Y,
Vcore Digital core supply voltage — 1.05 11 1.15 \Y,
VoD3Ax Analog 3.3V power for Ethernet PHY — 3.0 3.3 3.6 \Y
Vbp33 Supply voltage for the internal regulator — 3.0 3.3 3.6 \Y,
Vbbio 10 supply voltage — 1.8 3.3 3.6 \%

(1) Value guaranteed by characterization, not 100% tested in production.
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Figure 4-25. Recommended power connections(regulators enabled)®
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(1) All decoupling capacitors need to be as close as possible to the pins on the PCB board.
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Figure 4-26. Recommended power connections(regulators disabled) @
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(1) All decoupling capacitors need to be as close as possible to the pins on the PCB board.

Table 4-83. Power supply on and off timing values®

Symbol Parameter Conditions Min Typ Max | Unit
tron Power supply turn on time — — — 50 ms
trorF Power supply turn off time — — — 500 ms

(1) Value guaranteed by design, not 100% tested in production.

Figure 4-27. Power supply on and off timing (internal regulators)
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Figure 4-28. Power supply on and off timing (external regulators)
tron trorr
vopio — T
VDD33/VDD3AX I
VCORE/OSCVDD11/V
DD1AX —///////11/]
Table 4-84. Power-on configuration strap latching timing values®®
Symbol Parameter Conditions Min | Typ | Max | Unit
tere Configuration strap valid time — — — 15 ms
(1) Value guaranteed by design, not 100% tested in production.
(2) Configuration straps must only be pulled high or low. Configuration straps must not be driven as inputs.
Figure 4-29. Power-on configuration strap latching timing diagram
Vopp -
All external oP
power supplies
tcre
Configuration straps
4.35.2. Power consumption

The power consumption only includes systems EtherCAT SubDevice Controller (ESC) and
EtherCAT PHY.

Table 4-85. Power consumption characteristics®

Symbol Parameter Conditions ‘ Min | Typ | Max | Unit
Regulators enabled
Disconnect to the Ethernet cable — 36 —
|
Supply current 100BASE-TX with traffic — |8 | —
(MODO) —
100BASE-TX with idle — 85 —
3.3V
_ Supply current 100BASE-TX with idle — |82 | —
Device (MOD1) mA
Current®
Supply current 100BASE-TX with idle — | 80 | —
(MOD2)
Supply current All clocks off — 17 —
(MOD3)
Regulators disabled
Disconnect to the Ethernet cable — 24 —
3.3V
_ Supply current 100BASE-TX with traffic — | a2 | —
Device (MODO) — mA
100BASE-TX with idle — 42 —
Current® —
Supply current 100BASE-TX with idle — 40 —
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Symbol Parameter Conditions Min | Typ | Max | Unit
(MOD1)
Supply current 100BASE-TX with idle — |40 | —
(MOD2)
Supply current All clocks off — 16 —
(MOD3)
Disconnect to the Ethernet cable — 8 —
Supply current 100BASE-TX with traffic — |4 | —
(MODO) o
100BASE-TX with idle — 44 —
1.1V
. Supply current 100BASE-TX with idle — | a2 | —
Device (MOD1)
Current® |
Supply current 100BASE-TX with idle — |40 | —
(MOD2)
Supply current All clocks off — 1o | —
(MOD3)
(1) Value guaranteed by sample, not 100% tested in production.
(2) Including the following pins, VDD33,VDD3Ax,VDDIO.
(3) Including the following pins, OSCVDD11,VDD1Ax,VCORE.
4.35.3. I/O characteristics
Table 4-86. Non-variable I/0 DC electrical characteristics®
Table 4-87. Non-variable I/0 DC electrical characteristics®
Symbol Parameter Conditions Min Typ Max Unit
Analog input buffer(RXPA/RXNA/RXPB/RXNB)
VIN_DIFF Differential input level — 2 —
Common mode Y,
Vewm — — 1.65 —
voltage
Cin Input capacitance — 3.27 — pF
Crystal oscillator input buffer(OSCI input)
Viu Low input level -0.3 — 0.35
o — OSCVDD11- Y
ViHi High input level — 3.6
0.35
Low voltage PECL input buffer
Vi Low input level -0.3 — 0.8
— \Y
ViH High input level 2 — 3.93
Low voltage PECL output buffer
VoL Low input level — — 0.4
\Y
VoH High input level — 2.4 — —
CLoap Load capacitance — 11 — pF

(1) Value guaranteed by design, not 100% tested in production.
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Table 4-88. Variable I/O DC electrical characteristics®
Symbol Parameter Conditions | Min Max | Unit
18V | 33v
Schmitt-triggered input buffer
Vi Low input level -0.3 — — —
ViHi High input level — — — 3.6
Vit Negative-going threshold 0.65 0.8 1.47 1.75 v
Viur Positive-going threshold 0.81 0.96 1.61 1.88
Schmitt trigger hysteresis
Vhyvs 120 150 145 210 | mV
(VinT - Vi)
Input leakage
lin P J -10 — — 10 UuA
(Vin = VSS or VDDIO)
Cin Input capacitance B — 5 5 7 pF
Weak pull-up equivalent
Reu . 57.6 68 68 80 kQ
resistor (Vin = VSS)
Pull-up current
lpu 62.5 26 48 20.25 | uA
(Vin = VSS)
Weak pull-down equivalent
Rep . 57.5 68 68 80.1 | kQ
resistor (Vin = VDD33)
Pull-down current
leD 62.6 26 48 20.2 | uA
(Vin =VDD33)
Variable voltage output with 8 mA sink and 8 mA source buffers
VoL Low output level lload = 8MA — — — 0.4
. VDDIO \Y
VoH High output level lioad = -8MA 04 — — —
Variable voltage open-drain output with 8 mA sink buffers
VoL Low output level lload = 8MA ‘ — ‘ — ’ — ‘ 0.4 ‘ \%
Variable voltage output with 12 mA sink and 12 mA source buffers
VoL Low output level lioad = 12mMA — — — 0.4
VDDIO \Y
VoH High output level lioad = -12mMA 04 — — —
Variable voltage open-drain output with 12 mA sink buffers
VoL Low output level bw=12mA| — | — | — |04 | v
Variable voltage open-source output with 12 mA source buffers
VDDIO
VoH High output level lioad = -12mMA 04 — — — \%

(1) Value guaranteed by design, not 100% tested in production.
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Table 4-89. 100base-TX transceiver characteristics®

Symbol Parameter Min Typ Max Unit
Vppr®? Peak differential output voltage high| 950 — 1050 mVpk
VppL®? Peak differential output voltage low | -950 — -1050 mVpk
Vss®? Signal amplitude symmetry 98 — 102 %
Tre@ Signal rise and fall time 3 — 5 ns
Trrs@ Rise and fall symmetry — — 0.5 ns

Dco Duty cycle distortion — — 0.5 ns
Vos Overshoot and undershoot — — 5 %
— Jitter — — 1.4 ns

(1) Value guaranteed by characterization, not 100% tested in production.
(2) Measured at line side of transformer, line replace by 1000hm(1%) resistor.

Table 4-90. ETHERCAT SYNC/LATCH timing values®

Symbol Parameter Conditions| Min | Typ | Max | Unit
toc_LATCH Time between LATCHO or LATCH1 events — 15 — — ns
tbc_synC_JITTER SYNCO or SYNC1 output jitter — — — 15 ns

(1) Value guaranteed by characterization, not 100% tested in production.

Figure 4-30. Ethercat SYNC/LATCH timing diagram
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4.35.4. RSTN pin characteristics

Table 4-91. RSTN pin configuration strap latching timing values®

Symbol Parameter Conditions | Min | Typ | Max | Unit

External power supplies at operational level to
tPURSTD ) Lo — 25 — — ms
RSTN invalid time

trsTIA RSTN input valid time — 200 — — us
Configuration strap pins setup time to RSTN
Tcss . . — 200 — — ns
invalid
Configuration strap pins hold time after RSTN
tcsH . . — 30 — — ns
invalid
tobap Output drive time after RSTN invalid — 3 — — us

(1) Value guaranteed by design, not 100% tested in production.
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Figure 4-31. Power-on configuration strap latching timing diagram
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4.35.5. Clock characteristics
Table 4-92. Crystal specifications®
Symbol Parameter Min ’ Typ ‘ Max ‘ Unit
Crystal cut AT, typ
Crystal oscillation mode Fundamental mode
Crystal calibration mode Parallel resonant mode
Frunp Frequency — 25.000 — MHZ
802.3 Frequency tolerance at
FroL — — +40 ppm
25°C
802.3 Frequency stability over
Fremp — — +40 ppm
temp
802.3 Frequency deviation over
Face . — +3~5 — ppm
time
802.3 total allowable PPM budget — — +50 ppm
EtherCAT frequency tolerance
FroL — — +15 ppm
at 25°C
EtherCAT frequency stability
Fremp — — +15 ppm
over Temp
EtherCAT frequency deviation
Face ) — +3~5 — ppm
over Time
EtherCAT total allowable PPM budget — — +25 ppm
Co Parallel Capacitance — — 7 pF
Recommended matching capacitance on OSCI and
CL — 10 20 pF
0OSCO
R1 Equivalent Series Resistance — — 100 Q
Operating Temperature Range -40 — 125 °C
OSCI Pin Capacitance — 3 — pF
OSCO Pin Capacitance — 3 — pF

(1) Value guaranteed by design, not 100% tested in production.
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4.35.6. I2C characteristics
Table 4-93. 12C controller timing values®
Symbol Parameter Conditions| Min | Typ | Max | Unit
fscL EESCL clock frequency — — 1488 — |KHz
tscL() EESCL clock high time — 3.0 — — us
tscLw) EESCL clock low time — 3.0 — — us
tr(spasscL) EESDA and EESCL rise time — — — 300 | ns
tispasscL) EESDA and EESCL fall time — — — 300 | ns
Setup time (provided to target) of EESCL high
tsusta)® | before EESDA output falling for repeated start — 1000 | — — | ns
condition
Hold time (provided to target) of EESCL after
trosta)®  |EESDA output falling for start or repeated start — 1000 | — — | ns
condition
Setup time (from target) EESDA input before
tsuar_in® o — 200 | — — | ns
EESCL rising
Hold time (from target) of EESDA input after
tHD(DAT_IN) i — 0 — — ns
EESCL falling
Setup time (provided to target) EESDA output
tsupar_oun® o — 400 | — — | ns
before EESCL rising
Hold time (provided to target) of EESDA
troat_oun® ) — 400 — — ns
output after EESCL falling
Setup time (provided to target) of EESCL high
tsusTo)@ P (P o oet) ) .g — 1000 | — — | ns
before EESDA output rising for stop condition

(1) Guaranteed by design, not 100% tested in production.
(2) These values provide 400ns of margin compared to the 12C fast-mode specification.

(3) These values provide a margin of approximately 2100ns compared to the 12C fast-mode specification.
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Figure 4-32. 12C bus timing diagram
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4.36. Ethernet PHY characteristics
Table 4-94. MIl TX timing values®
Symbol Parameter Min Typ Max Unit
teikp MII_CLK25 period 40 — — ns
teLkH MII_CLK25 high time 18 — 22 ns
teke MII_CLK25 low time 18 — 22 ns
MII_TXD[3:0], MII_TXEN output valid from rising
tvaL — — 10 ns
edge of MII_CLK25
MII_TXD[3:0], MII_TXEN output hold from rising edge
tHoLD 0 — — ns
of MII_CLK25

(1) Value guaranteed by design, not 100% tested in production.

Figure 4-33. MIl TX timing diagram
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Table 4-95. MII RX timing values®
Symbol Parameter Min Typ Max Unit
teke MII_RXCLK period 40 — — ns
tekH MII_RXCLK high time 16 — 24 ns
teike MII_RXCLK low time 16 — 24 ns
MII_RXD[3:0], MIl_RXER, MIl_RXDV setup time to
tsu o 5 — — ns
rising edge of MII_RXCLK
MIl_RXD[3:0], MIl_RXER, MII_RXDV hold time after
tHoLD o 6 — — ns
rising edge of MII_RXCLK

(1) Value guaranteed by design, not 100% tested in production.

Figure 4-34. Mll RX timing diagram
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Table 4-96. Management access timing values®

Symbol Parameter Min Typ Max Unit
tcLkp MIl_MDC period 400 — — ns
teLkH MII_MDC high time 180 — — ns
teLke MIlI_MDC low time 180 — — ns

MII_MDIO output valid from rising edge of
tvaL — — 250 ns
MII_MDC
toroLo |MII_MDIO output hold from rising edge of MIl_MDC 150 — — ns
MII_MDIO input setup time to rising edge of
tsu 70 — — ns
MII_MDC
MII_MDIO input hold time after rising edge of
tiHoLD 0 — — ns
MIl_MDC

(1) Value guaranteed by design, not 100% tested in production.
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Figure 4-35. Management access timing diagram
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5. Package information

5.1. BGA240 package outline dimensions

Figure 5-1. BGA240 package outline
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Table 5-1. BGA240 package dimensions
Symbol Min Typ Max
A 0.91 0.99 1.07
Al 0.20 0.25 0.30
A2 0.69 0.74 0.79
A3 — 0.54 —
b 0.31 0.36 0.41
c 0.17 0.20 0.23
D 13.90 14.00 14.10
D1 — 12.80 —
E 13.90 14.00 14.10
El — 12.80 —
e — 0.80 —
L — 0.425 —
aaa — 0.15 —
bbb — 0.20 —
ddd — 0.10 —
eee — 0.15 —
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Symbol

Min

Typ Max

fff

0.08 —

(Original dimensions are in millimeters)

Figure 5-2. BGA240 recommended footprint
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Dimension Recommended values
Pitch 0.80 mm
Dpad 0.37. mm
Dsm 0.47 mm

(Original dimensions are in millimeters)
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5.2.

Thermal characteristics

Thermal resistance is used to characterize the thermal performance of the package device,
which is represented by the Greek letter “6”. For semiconductor devices, thermal resistance
represents the steady-state temperature rise of the chip junction due to the heat dissipated
on the chip surface.

8:a: Thermal resistance, junction-to-ambient.

038: Thermal resistance, junction-to-board.

Bsc: Thermal resistance, junction-to-case.

wis: Thermal characterization parameter, junction-to-board.

wy7: Thermal characterization parameter, junction-to-top center.

8,a=(Ty-Ta)/Pp (5-1)
8,8=(T,-Ts)/Pp (5-2)
8,c=(Ty-Tc)/Pp (5-3)

Where, T; = Junction temperature.

Ta = Ambient temperature

Ts = Board temperature

Tc = Case temperature which is monitoring on package surface
Po = Total power dissipation

B:a represents the resistance of the heat flows from the heating junction to ambient air. It is
an indicator of package heat dissipation capability. Lower 8;a can be considerate as better
overall thermal performance. 6a is generally used to estimate junction temperature.

B8 is used to measure the heat flow resistance between the chip surface and the PCB board.

Bic represents the thermal resistance between the chip surface and the package top case.
Bc is mainly used to estimate the heat dissipation of the system (using heat sink or other heat
dissipation methods outside the device package).

Table 5-2. Package thermal characteristics®

Symbol Condition Package Value Unit
Bia Natural convection, 2S2P PCB BGA240 TBD °C/W
638 Cold plate, 2S52P PCB BGA240 TBD °C/W
Bic Cold plate, 2S52P PCB BGA240 TBD °C/W
Wi Natural convection, 2S2P PCB BGA240 TBD °C/W
Wit Natural convection, 2S2P PCB BGA240 TBD °C/IW

(1): Thermal characteristics are based on simulation, and meet JEDEC specification.
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6.

Ordering information

Table 6-1. Part ordering code for GD32H75Exx devices

) Temperature
Ordering code Flash (KB) Package Package type .
operating range
Industrial
GD32H75EYMJ6 3840 BGA240 Green
-40 °C to +85 °C
Industrial
GD32H75EYMJ6EB 3840 BGA240 Green

-40 °Cto +85 °C
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7. Revision history
Table 7-1. Revision history
Revision No. Description Date
1.0 Initial Release Nov.08, 2024
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Important Notice

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

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

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

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

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

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

© 2024 GigaDevice — All rights reserved

159



	Table of Contents
	List of Figures
	List of Tables
	1. General description
	2. Device overview
	2.1. Device information
	2.2. Block diagram
	2.3. Pinouts and pin assignment
	2.4. Memory map
	2.5. Clock tree
	2.6. Pin definitions
	2.6.1. GD32H75Exx BGA240 pin definitions
	2.6.2. GD32H75Exx BGA240 bypass pin definitions
	2.6.3. GD32H75Exx pin alternate functions


	3. Functional description
	3.1. Arm® Cortex®-M7 core
	3.2. On-chip memory
	3.3. Clock, reset and supply management
	3.4. Boot modes
	3.5. Power saving modes
	3.6. Electronic fuse (EFUSE)
	3.7. Trigger selection controller (TRIGSEL)
	3.8. General-purpose and alternate-function I/Os (GPIO and AFIO)
	3.9. CRC calculation unit (CRC)
	3.10. True random number generator (TRNG)
	3.11. Trigonometric Math Unit (TMU)
	3.12. Direct memory access controller (DMA)
	3.13. Master direct memory access controller (MDMA)
	3.14. DMA request multiplexer (DMAMUX)
	3.15. Analog to digital converter (ADC)
	3.16. Digital to analog converter (DAC)
	3.17. Real time clock (RTC) and backup registers
	3.18. Timers and PWM generation
	3.19. Universal synchronous/asynchronous receiver transmitter (USART/UART)
	3.20. Inter-integrated circuit (I2C)
	3.21. Serial peripheral interface (SPI)
	3.22. Inter-IC sound (I2S)
	3.23. OSPI I/O manager(OSPIM)
	3.24. Octal-SPI interface(OSPI)
	3.25. External memory controller (EXMC)
	3.26. EtherCAT SubDevice Controller(ESC)
	3.27. VREF
	3.28. Low power digital temperature sensor (LPDTS)
	3.29. Encoder Divided-Output controller (EDOUT)
	3.30. Controller area network (CAN)
	3.31. Comparator (CMP)
	3.32. High-Performance Digital Filter (HPDF)
	3.33. Filter arithmetic accelerator (FAC)
	3.34. Universal serial bus high-speed interface (USBHS)
	3.35. Debug mode

	4. Electrical characteristics
	4.1. Absolute maximum ratings
	4.2. Recommended DC characteristics
	4.3. SMPS step-down converter
	4.4. Power consumption
	4.5. EMC characteristics
	4.6. Power supply supervisor characteristics
	4.7. Embedded USB regulator characteristics
	4.8. Typical SMPS efficiency versus load current and temperature
	4.9. External clock characteristics
	4.10. Internal clock characteristics
	4.11. PLL characteristics
	4.12. Memory characteristics
	4.13. NRST pin characteristics
	4.14. GPIO characteristics
	4.15. 14-bit ADC characteristics
	4.16. 12-bit ADC characteristics
	4.17. High-precision temperature sensor characteristics
	4.18. Temperature sensor characteristics
	4.19. Low power digital temperature sensor characteristics
	4.20. Voltage reference buffer characteristics
	4.21. CMP characteristics
	4.22. Temperature and VBAT monitoring
	4.23. DAC characteristics
	4.24. I2C characteristics
	4.25. SPI characteristics
	4.26. OSPI characteristics
	4.27. HPDF characteristics
	4.28. I2S characteristics
	4.29. USART characteristics
	4.30. CAN characteristics
	4.31. USBHS characteristics
	4.32. EXMC characteristics
	4.33. TIMER characteristics
	4.34. WDGT characteristics
	4.35. EtherCAT SubDevice Controller (ESC) characteristics
	4.35.1. Recommended DC characteristics
	4.35.2. Power consumption
	4.35.3. I/O characteristics
	4.35.4. RSTN pin characteristics
	4.35.5. Clock characteristics
	4.35.6. I2C characteristics

	4.36. Ethernet PHY characteristics

	5. Package information
	5.1. BGA240 package outline dimensions
	5.2. Thermal characteristics

	6. Ordering information
	7. Revision history

