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1. General description

The GD32F450xx device belongs to the stretch performance line of GD32 MCU family. Itis a
new 32-bit general-purpose microcontroller based on the Arm® Cortex®-M4 RISC core with
best c opter f or mationie terms of enhanced processing capacity, reduced power
consumption and peripheral set. The Cortex®-M4 core features a Floating Point Unit (FPU)
that accelerates single precision floating point math operations and supports all Arm® single
precision instructions and data types. It implements a full set of DSP instructions to address
digital signal control markets that demand an efficient, easy-to-use blend of control and signal
processing capabilities. It also provides a Memory Protection Unit (MPU) and powerful trace
technology for enhanced application security and advanced debug support.

The GD32F450xx device incorporates the Arm® Cortex®-M4 32-bit processor core operating
at 200 MHz frequency with Flash accesses zero wait states to obtain maximum efficiency. It
provides up to 3072 KB on-chip Flash memory and 512 KB SRAM memory. An extensive
range of enhanced I/Os and peripherals connected to two APB buses. The devices offer up
to three 12-bit 2.6 MSPS ADCs, two 12-bit DACs, up to eight general 16-bit timers, two 16-
bit PWM advanced timers, two 32-bit general timers, and two 16-bit basic timers, as well as
standard and advanced communication interfaces: up to six SPIs, three 12Cs, four USARTSs
and four UARTS, two 12Ss, two CANs, a SDIO, USBFS and USBHS, and an ENET. Additional
peripherals as Digital camera interface (DCI), EXMC interface with SDRAM extension support,
TFT-LCD Interface (TLI) and Image Processing Accelerator (IPA) are included.

The device operates from a 2.6 to 3.6V power supply and available in 740 to +85 T
temperature range. 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 GD32F450xx devices suitable for a wide range of interconnection
and advanced applications, especially in areas such as industrial control, consumer and
handheld equipment, embedded modules, human machine interface, security and alarm
systems, graphic display, automotive navigation, drone, 0T and so on.

"ARMCORTEX

Processor Technology

o
L
o
(T}
=
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o
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2. Device overview
2.1. Device information

Table 2-1. GD32F450xx devices features and peripheral list

GD32F450xx
Part Number
VE VG VI VK ZE ZG ZIl ZK IG 1 IK
Code area
512 512 256 512 512 512 256 512 512 256 512
(KB)
N
@ | Data area
o (KB) 0 512 | 1792 | 2560 0 512 | 1792 | 2560 | 512 | 1792 | 2560
Total (KB)| 512 | 1024 | 2048 | 3072 | 512 | 1024 | 2048 | 3072 | 1024 | 2048 | 3072
SRAM (KB) 256 | 256 | 512 | 256 | 256 | 256 | 512 | 256 | 256 | 512 | 256
General
) 8 8 8 8 8 8 8 8 8 8 8
timer(16-
(2-3,8-13) (2-3,8-13) (2-3,8-13) (2-3,8-13) (2-3,8-13) (2-3,8-13) (2-3,8-13) (2-3,8-13) (2-3,8-13) (2-3,8-13) (2-3,8-13)
bit)
General
) 2 2 2 2 2 2 2 2 2 2 2
timer(32-
(1,4) (1,4) (1,4) (1,4) (1,4) (1,4) (1.4) (1.4) (1,4) (1,4) (1.4)
bit)
Advanced
® ) 2 2 2 2 2 2 2 2 2 2 2
5 | timer(16-
(0,7) (0,7) (0,7) (0,7) (0,7) (0,7) (0,7) (0,7) (0,7) (0,7) (0,7)
E bit)
|_
Basic
2 2 2 2 2 2 2 2 2 2 2
timer(16-
(5.6) (5.6) (5.6) (5.6) (5.6) (5.6) (5.6) (5.6) (5.6) (5.6) (5.6)
bit)
SysTick 1 1 1 1 1 1 1 1 1 1 1
Watchdog 2 2 2 2 2 2 2 2 2 2 2
RTC 1 1 1 1 1 1 1 1 1 1 1
USART 4 4 4 4 4 4 4 4 4 4 4
UART 4 4 4 4 4 4 4 4 4 4 4
12C 3 3 3 3 3 3 3 3 3 3 3
>
§ 5/2 5/2 5/2 5/2 6/2 6/2 6/2 6/2 6/2 6/2 6/2
5 SPI/12S
5] (0-4)/(1-2) (0-4)/(1-2) (0-4)/(1-2) (0-4)/(1-2) (0-5)/(1-2) (0-5)/(1-2) (0-5)/(1-2) (0-5)/(1-2) (0-5)/(1-2) (0-5)/(1-2) (0-5)/(1-2)
c
8 SDIO 1 1 1 1 1 1 1 1 1 1 1
CAN 2 2 2 2 2 2 2 2 2 2 2
USB FS+H | FS+H | FS+H | FS+H | FS+H | FS+H | FS+H | FS+H | FS+H | FS+H | FS+H
S S S S S S S S S S S
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GD32F450xx
Part Number
VE VG Vi VK ZE ZG ZI ZK IG I IK
ENET 1 1 1 1 1 1 1 1 1 1 1
TLI 1 1 1 1 1 1 1 1 1 1 1
DCI 1 1 1 1 1 1 1 1 1 1 1
GPIO 82 82 82 82 114 114 114 114 140 140 140
EXMC/SDRAM 1/0 1/0 1/0 1/0 1/1 1/1 1/1 1/1 1/1 1/1 1/1
ADC(CHs) 3(16) | 3(16) | 3(16) | 3(16) | 3(24) | 3(24) | 3(24) | 3(24) | 3(24) | 3(24) | 3(24)
DAC 2 2 2 2 2 2 2 2 2 2 2
Package LQFP100 LQFP144 BGA176
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2.2. Block diagram

Figure 2-1. GD32F450xx block diagram
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2.3. Pinouts and pin assignment

Figure 2-2. GD32F450Ix BGA176 pinouts
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Figure 2-3. GD32F450Zx LQFP144 pinouts
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Figure 2-4. GD32F450Vx LQFP100 pinouts
[ve]
OO0 O00O00O00O00O00O000O00O0000O00O00O000O000MnMn
10099 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 76
PE21 o 751 VDD
pe3z2 740 Vss
PE4[]3 73 NC
PE5 []4 72[1 PA13
PE6 5 713 pPA12
vBATL] 6 701 PA1l
PC13-TAMPER-RTC [] 7 69[] PA10
PC14-0SC32IN []8 68| PA9
PC15-0SC320UT [ 9 67[1 PAS8
vss 10 661 pco
vbb 11 651 pcs
PHO/OSCIN []12 GigaDevice GD32F450Vx 64[1 pc7
PH1/0SCcoOUT []13 LQFP100 63[1] PCe
NRST 14 62[] PD15
PCo 15 61[1 PD14
PC1 16 60[1 PD13
pc2 17 s9[] PD12
PC3 18 s8] pp11
vDD[]19 57[1 PD10
vssald20 56[] PD9
VREFP[] 21 ss[] PD8
VDDA[] 22 541 pB15
PAO-WKUP [ 23 53] pB14
PAL [J24 52[] PB13
PA2 []25 51[] PB12
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 /
2SS 2233333333 RRRRBREES
5 8 o J); g )\>l i 8 O B N N © © la |: B S Ig E Ia :: o 8
2.4, Memory map
Table 2-2. GD32F450xx memory map
Pre-defined .
_ Bus Address Peripherals
Regions
0xC000 0000 - OXDFFF FFFF EXMC - SDRAM
External
) 0xA000 1000 - OxBFFF FFFF Reserved
Device
AHB 0xA000 0000 - 0xA000 OFFF EXMC - SWREG
0x9000 0000 - OX9FFF FFFF EXMC - PC CARD
External
RAM 0x7000 0000 - Ox8FFF FFFF EXMC - NAND
0x6000 0000 - OX6FFF FFFF EXMC - NOR/PSRAM/SRAM
0x5006 0CO0O0 - OX5FFF FFFF Reserved
0x5006 0800 - 0x5006 OBFF TRNG
AHB2 0x5005 0400 - 0x5006 07FF Reserved
] 0x5005 0000 - 0x5005 03FF DCI
Peripheral
0x5004 0000 - 0x5004 FFFF Reserved
0x5000 0000 - 0x5003 FFFF USBFS
AHBL 0x4008 0000 - Ox4FFF FFFF Reserved
0x4004 0000 - 0x4007 FFFF USBHS
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Pre-defined .
Regions Bus Address Peripherals

0x4002 BCOO - 0x4003 FFFF Reserved
0x4002 BOOO - 0x4002 BBFF IPA
0x4002 A00O - 0x4002 AFFF Reserved
0x4002 8000 - 0x4002 9FFF ENET
0x4002 6800 - 0x4002 7FFF Reserved
0x4002 6400 - 0x4002 67FF DMA1
0x4002 6000 - 0x4002 63FF DMAO
0x4002 5000 - 0x4002 5FFF Reserved
0x4002 4000 - 0x4002 4FFF BKP SRAM
0x4002 3C00 - 0x4002 3FFF FMC
0x4002 3800 - 0x4002 3BFF RCU
0x4002 3400 - 0x4002 37FF Reserved
0x4002 3000 - 0x4002 33FF CRC
0x4002 2400 - 0x4002 2FFF Reserved
0x4002 2000 - 0x4002 23FF GPIOI
0x4002 1C00 - 0x4002 1FFF GPIOH
0x4002 1800 - 0x4002 1BFF GPIOG
0x4002 1400 - 0x4002 17FF GPIOF
0x4002 1000 - 0x4002 13FF GPIOE
0x4002 0CO0O0 - 0x4002 OFFF GPIOD
0x4002 0800 - 0x4002 OBFF GPIOC
0x4002 0400 - 0x4002 O07FF GPIOB
0x4002 0000 - 0x4002 03FF GPIOA
0x4001 6C00 - 0x4001 FFFF Reserved
0x4001 6800 - 0x4001 6BFF TLI
0x4001 5800 - 0x4001 67FF Reserved
0x4001 5400 - 0x4001 57FF SPI5
0x4001 5000 - 0x4001 53FF SPI4
0x4001 4CO00 - 0x4001 4FFF Reserved
0x4001 4800 - 0x4001 4BFF TIMER10
0x4001 4400 - 0x4001 47FF TIMER9

APB2 0x4001 4000 - 0x4001 43FF TIMERS
0x4001 3CO00 - 0x4001 3FFF EXTI
0x4001 3800 - 0x4001 3BFF SYSCFG
0x4001 3400 - 0x4001 37FF SPI3
0x4001 3000 - 0x4001 33FF SPIO
0x4001 2CO00 - 0x4001 2FFF SDIO
0x4001 2400 - 0x4001 2BFF Reserved
0x4001 2300 - 0x4001 23FF ADCOW
0x4001 2200 - 0x4001 22FF ADC2
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Pre-defined .
Regions Bus Address Peripherals

0x4001 2100 - 0x4001 21FF ADC1
0x4001 2000 - 0x4001 20FF ADCO
0x4001 1800 - 0x4001 1FFF Reserved
0x4001 1400 - 0x4001 17FF USARTS5
0x4001 1000 - 0x4001 13FF USARTO
0x4001 0800 - 0x4001 OFFF Reserved
0x4001 0400 - 0x4001 O7FF TIMER7
0x4001 0000 - 0x4001 03FF TIMERO
0x4000 C800 - 0x4000 FFFF Reserved
0x4000 C400 - 0x4000 C7FF IREF
0x4000 8000 - 0x4000 C3FF Reserved
0x4000 7CO00 - 0x4000 7FFF UART7
0x4000 7800 - 0x4000 7BFF UART6
0x4000 7400 - 0x4000 77FF DAC
0x4000 7000 - 0x4000 73FF PMU
0x4000 6C00 - 0x4000 6FFF CTC
0x4000 6800 - 0x4000 6BFF CAN1
0x4000 6400 - 0x4000 67FF CANO
0x4000 6000 - 0x4000 63FF Reserved
0x4000 5C00 - 0x4000 5FFF 12C2
0x4000 5800 - 0x4000 5BFF 12C1
0x4000 5400 - 0x4000 57FF 12C0
0x4000 5000 - 0x4000 53FF UART4
0x4000 4C00 - 0x4000 4FFF UART3

APBL 0x4000 4800 - 0x4000 4BFF USART2
0x4000 4400 - 0x4000 47FF USART1
0x4000 4000 - 0x4000 43FF 12S2_add
0x4000 3CO00 - 0x4000 3FFF SPI2/12S52
0x4000 3800 - 0x4000 3BFF SPI1/12S51
0x4000 3400 - 0x4000 37FF I12S1_add
0x4000 3000 - 0x4000 33FF FWDGT
0x4000 2C00 - 0x4000 2FFF WWDGT
0x4000 2800 - 0x4000 2BFF RTC
0x4000 2400 - 0x4000 27FF Reserved
0x4000 2000 - 0x4000 23FF TIMER13
0x4000 1CO00 - 0x4000 1FFF TIMER12
0x4000 1800 - 0x4000 1BFF TIMER11
0x4000 1400 - 0x4000 17FF TIMERG6
0x4000 1000 - 0x4000 13FF TIMERS
0x4000 0CO00 - 0x4000 OFFF TIMER4
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Pre-defined .

Regions Bus Address Peripherals
0x4000 0800 - 0x4000 OBFF TIMERS3
0x4000 0400 - 0x4000 O7FF TIMER2
0x4000 0000 - 0x4000 03FF TIMER1
0x2007 0000 - Ox3FFF FFFF Reserved
0x2003 0000 - 0x2006 FFFF ADDSRAM(256KB)

SRAM AHB 0x2002 0000 - 0x2002 FFFF SRAM2(64KB)
0x2001 CO000 - 0x2001 FFFF SRAM1(16KB)
0x2000 0000 - 0x2001 BFFF SRAMO(112KB)
Ox1FFF C010 - Ox1FFF FFFF Reserved
Ox1FFF CO000 - Ox1FFF COOF Option bytes(Bank 0)
Ox1FFF 7A10 - Ox1FFF BFFF Reserved
Ox1FFF 7800 - Ox1FFF 7AOF OTP(512B)
Ox1FFF 0000 - Ox1FFF 77FF Boot loader(30KB)
Ox1FFE C010 - OX1FFE FFFF Reserved

Code AHB O0x1FFE C000 - Ox1FFE COOF Option bytes(Bank 1)
0x1001 0000 - OX1FFE BFFF Reserved
0x1000 0000 - 0x1000 FFFF TCMSRAM(64KB)
0x0830 0000 - 0OXOFFF FFFF Reserved
0x0800 0000 - 0x082F FFFF Main Flash(3072KB)
0x0000 0000 - Ox07FF FFFF Allased to

the boot device
Not e:

(1) ADC_SSTAT, ADC_SYNCCTL, ADC_SYNCDATA based on base address of ADCO.
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2.5. Clock tree

Figure 2-5. GD32F450xx clock tree

CK_HXTAL. 12 to 131 n

32.768 KHz CK_RTC -
LXTAL OSC - (10 RTC)
RTCSRC[L:0]
2 KHz CK_FWDGT
IRC32K (to FWDGT)
00 ————CK_sYS
Eﬂ CK_OUTL CKOUTIDIV 01 ————— CK_PLLI2SR
12345 10— CK_HXTAL
11 = CK_PLLP
CKOUTISEL[L:0]
HCLK o
AHB enable (to AHB bus,Cortex-
CK_IRCI6M M4,SRAM DMA peripherals)
00 |
Eﬂ CK_ouTo CKOUTODIV 01 f————— CK_LXTAL N CK_CST o
12345 10— CK_HXTAL | | (to Cortex-M4 SysTick)
11 [————CK_PLLP FCLK o
(free running clock)
CKOUTOSEL[L:0] pr:faller CK_APBL
SCS[L:0] ]
10l +1,2.4,816 50 MHz max
Peripheral enable
16 MHz CK_IRC16M TMERTZ3455 ]
IRC16M R 200 MHz max
B CK_APBL X1 CK_TIMERx
CK_HXTAL CK_SYS o CK_AHB X2 0r x4 TIMERX enable to TIMER1,2,3.4,
200MHz max | 11 15 |20 MHz ma 56,111
s e APB2 CK_APB2
——  Prescaler
+1,2/4,8,16 to APB2 peripherals
4-32 MHz Peripheral enable
HXTAL
PLLSEL TIMERO,7,8,
9,10
CK_APB2 x1 200 MHz max CK_TIMERx
o cTC x2.0r x4 TIMERX enable to TIMERO,7,
1PSC] 89,10
ADC CK_ADCx to ADCO,1,2
Prescaler
18 MHz cK.CTC 40 MHz max
IRC48M CK48MSEL
PLLBMSEL

1 CK48M

12SSEL 19] Peripheral enable —i ) >
o USBFS USBHS TRNG
SDIo
1
[ | CK_I25x
12S_CKIN | l9J Peripheral enable —i ) o12s >

CK_TU

Peripheral enable —i ) 0T
CK_ENETTX
Peripheral enable —i ) 10 ENET TX

) CK_ENETRX
EMiPHV Peripheral enable 0 ENET RX
CK48M Peripheral enable {o USBHS ULPI

Legend:

HXTAL: High speed crystal oscillator
LXTAL: Low speed crystal oscillator
IRC16M: Internal 16M RC oscillators
IRC32K: Internal 32K RC oscillator
IRC48M: Internal 48M RC oscillators
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2.6. Pin definitions
2.6.1. GD32B 0BQA176def nnitions

Table 2-3. GD32F450Ix BGA176 pin definitions

. . Pin 1/O
Pin Name | Pins Functions description
Type® |Level@
Default: PE2
PE2 A2 I/0 5VT |Alternate: SPI3_SCK, ENET_MII_TXD3, EXMC_A23,
EVENTOUT
Default: PE3
PE3 Al I/0 5VT
Alternate: EXMC _ AIEQVENTOUT
Default: PE4
PE4 B1 I/0 5VT |Alternate: SPI3_NSS, EXMC_A20, DCI_D4, TLI_BO,
EVENTOUT
Default: PE5
PE5 B2 I/0 5VT |Alternate: TIMER8_CHO, SPI3_MISO, EXMC_A21, DCI_D6,
TLI_GO, EVENTOUT
Default: PE6
PE6 B3 I/0 5VT |Alternate: TIMER8_CH1, SPI3_MOSI, EXMC_A22, DCI_D7,
TLI_G1, EVENTOUT
VBAT Ci P - Default: VBAT
Default: P18
PI8 D2 I/O 5VT |Alternate: EVENTOUT
Additional: RTC_TAMP1, RTC_TAMPO, RTC_TS
PC13- Default: PC13
TAMPER- D1 I/0 5VT |Alternate: EVENTOUT
RTC Additional: RTC_TAMPO, RTC_OUT, RTC_TS
PC14- Default: PC14
E1l I/O 5VT |Alternate: EVENTOUT
OSC32IN Additional: OSC32IN
PC15- Default: PC15
0SC320U F1 I/0 5VT |Alternate: EVENTOUT
T Additional: OSC320UT
PI9 D3 I/0 5VT Default: P19
Alternate: CANO_RX, EXMC_D30, TLI_VSYNC, EVENTOUT
Default: PI110
PI110 E 3 /0 5VT |Alternate: ENET_MII_RX_ER, EXMC_D31, TLI_HSYNC,
EVENTOUT
PI11 E 4 I/0 5VT Default: Pl11
Alternate: USBHS_ULPI_DIR, EVENTOUT
VSS F2 P - Default: VSS
VDD F3 P - Default: VDD
Default: PFO
PFO E2 I/0 5VT

Alternate: 12C1_SDA, EXMC_AOQ, EVENTOUT, CTC_SYNC
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. . Pin 110 . -
Pin Name | Pins Functions description
Type® |Level@

Default: PF1

PF1 H3 /0 5VT
Alternate: 12C1_SCL, EXMC_A1, EVENTOUT
Default: PF2

PF2 H2 /0 5VT
Alternate: 12C1_SMBA, EXMC_A2, EVENTOUT
Default: PF3

PF3 J?2 /0 5VT |Alternate: EXMC_A3, EVENTOUT, 12C1_TXFRAME
Additional: ADC2_IN9
Default: PF4

PF4 J3 /0 5VT |Alternate;: EXMC_A4, EVENTOUT
Additional: ADC2_IN14
Default: PF5

PF5 K3 /0 5VT |Alternate: EXMC_A5, EVENTOUT
Additional: ADC2_IN15

VSS G2 P - Default: VSS

VDD G3 P - Default: VDD
Default: PF6

Alternate: TIMER9_CHO, SPI4_NSS, UART6_RX,
EXMC_NIORD, EVENTOUT

Additional: ADC2_IN4

Default: PF7

Alternate: TIMER10_CHO, SPI4_SCK, UART6_TX,
EXMC_NREG, EVENTOUT

Additional: ADC2_IN5

Default: PF8

Alternate: SP14_MISO, TIMER12_CHO, EXMC_NIOWR,
EVENTOUT

Additional: ADC2_IN6

Default: PF9

Alternate: SP14_MOSI, TIMER13_CHO, EXMC_CD,
EVENTOUT

Additional: ADC2_IN7

Default: PF10

PF10 L1 I/0 5VT |Alternate: EXMC_INTR, DCI_D11, TLI_DE, EVENTOUT
Additional: ADC2_IN8

Default: PHO, OSCIN

PF6 K2 I/0 5VT

PF7 K1 I/0 5vVT

PF8 L3 I/10 5VT

PF9 L2 IO 5vVT

PHO/OSCI
N G1 /0 5VT |Alternate: EVENTOUT
Additional: OSCIN
Default: PH1, OSCOUT
PH1/0SCO
UT H1 /0 5VT |Alternate: EVENTOUT
Additional: OSCOUT
NRST J1 - - Default: NRST
Default: PCO
PCO M2 /0 5VT |Alternate: USBHS ULPI_STP, EXMC_SDNWE, EVENTOUT
Additional: ADC012_IN10
Default: PC1
PC1 M3 110 5VT

Alternate: SPI2_MOSI, 12S2_SD, SPI1_MOSI, 12S1_SD,
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. . Pin 1/O . -
Pin Name | Pins Functions description
Type® |Level@

ENET_MDC, EVENTOUT

Additional: ADC012_IN11

Default: PC2

Alternate: SPI1_MISO, 12S1_ADD_SD, USBHS_ULPI_DIR,
ENET_MII_TXD2, EXMC_SDNEO, EVENTOUT
Additional: ADC012_IN12

Default: PC3

Alternate: SPI1_MOSI, 12S1_SD, USBHS_ULPI_NXT,
ENET_MII_TX_CLK, EXMC_SDCKEO, EVENTOUT
Additional: ADC012_IN13

- Default: VDD

- Default: VSSA

Default: VREFN

- Default: VREFP

- Default: VDDA

Default: PAO

Alternate: TIMER1_CHO, TIMER1_ETI, TIMER4_CHO,
PAO-WKUP| N3 fe} 5VT |TIMER7_ETI, USART1_CTS, UART3_TX, ENET_MII_CRS,
EVENTOUT

Additional: ADC012_INO, WKUP

Default: PA1

Alternate: TIMER1_CH1, TIMER4_CH1, SPI3_MOSI,
PA1 N2 I/0 5VT |USART1_RTS, UART3_RX, ENET_MII_RX_CLK,
ENET_RMII_REF_CLK, EVENTOUT

Additional: ADC012_IN1

Default: PA2

Alternate: TIMER1_CH2, TIMER4_CH2, TIMER8_CHO,
I12S_CKIN, USART1_TX, ENET_MDIO, EVENTOUT
Additional: ADC012_IN2

PC2 M4 I/0 5VT

PC3 M5 I/0 5VT

VDD G3
VSSA M1
VREFN N1
VREFP P1
VDDA R1

T |T|T|T|T

PA2 P2 IO 5vVT

Default: PH2
PH2 F4 I/0 5VT |Alternate: ENETMI | _ CRS, EXMC_SDCKE(
EVENTOUT
Default: PH3
PH3 G4 I/O 5VT |Alternate: ENET_MII_COL, EXMC_SDNEQ, TLI_R1,
EVENTOUT, 12C1_TXFRAME
PH4 H4 I/O 5VT Default: PHa
Alternate: 12C1_SCL, USBHS_ULPI_NXT, EVENTOUT
Default: PH5
PH5 J 4 I/0 5VT |Alternate: 1I2C1_SDA, SPI4_NSS, EXMC_SDNWE,
EVENTOUT
Default: PA3
Alternate: TIMER1_CH3, TIMER4_CH3, TIMER8_CH1,
PA3 R 2 /0 5VT |12S1_MCK, USART1_RX, USBHS_ULPI_DO,

ENET_MII_COL, TLI_B5, EVENTOUT
Additional: ADC012_IN3
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Pin 1/O
Pin Name | Pins Functions description
Type® |Level@
NC L4 - - -
VDD K4 P - Default: VDD
Default: PA4
Alternate: SPI0_NSS, SPI2_NSS, 12S2_WS, USART1_CK,
PA4 N4 Vo USBHS_SOF, DCI_HSYNC, TLI_VSYNC, EVENTOUT
Additional: ADC01_IN4, DAC_OUTO
Default: PA5
Alternate: TIMER1_CHO, TIMER1_ETI, TIMER7_CHO_ON,
PA5 P4 I/0 - - - -
SPIO_SCK, USBHS_ULPI_CK, EVENTOUT
Additional: ADC01_IN5, DAC_OUT1
Default: PA6
Alternate: TIMERO_BRKIN, TIMER2_CHO, TIMER7_BRKIN,
PA6 P3 I/0 5VT |[SPIO_MISO, 12S1_MCK, TIMER12_CHO, SDIO_CMD,
DCI_PIXCLK, TLI_G2, EVENTOUT
Additional: ADCO01_IN6
Default: PA7
Alternate: TIMERO_CHO_ON, TIMER2_CH]1,
TIMER7_CHO_ON, SPI0_MOSI, TIMER13_CHO,
PA7 R3 le} 5VT - " — -
ENET_MII_RX_DV, ENET_RMII_CRS_DV, EXMC_SDNWE,
EVENTOUT
Additional: ADCO01_IN7
Default: PC4
Alternate: ENET_MII_RXDO0, ENET_RMII_RXDO,
PC4 N 5 I/0 5VT - - - -
EXMC_SDNEO, EVENTOUT
Additional: ADCO1_IN14
Default: PC5
Alternate: USART2_RX, ENET_MII_RXD1,
PC5 P5 I/0 5VT - .
ENET_RMII_RXD1, EXMC_SDCKEO, EVENTOUT
Additional: ADCO1_IN15
Default: PBO
Alternate: TIMERO_CH1_ON, TIMER2_CH?2,
PBO RS Vo ST TIMER7_CH1_ON, SPI4_SCK, SPI2_MOSI, 12S2_SD,
TLI_R3, USBHS_ULPI_D1, ENET_MII_RXD2, SDIO_D1,
EVENTOUT
Additional: ADCO1_IN8, IREF
Default: PB1
Alternate: TIMERO_CH2_ON, TIMER2_CH3,
PB1 R4 I/0 5VT |TIMER7_CH2_ON, SPI4_NSS, TLI_R6, USBHS_ULPI_D2,
ENET_MII_RXD3, SDIO_D2, EVENTOUT
Additional: ADC01_IN9
Default: PB2, BOOT1
PB2 M6 /0 5VT |Alternate: TIMER1_CH3, SPI2_MOSI, 1252_SD,
USBHS_ULPI_D4, SDIO_CK, EVENTOUT
Default: PF11
PF11 R 6 I/0 5VT |Alternate: SPI4_MOSI, EXMC_SDNRAS, DCI_D12,

EVENTOUT
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. . Pin 1/O . -
Pin Name | Pins Functions description
Type® |Level@

Default: PF12

PF12 P6 /0 5VT
Alternate: EXMC_A6, EVENTOUT
VSS M8 P - Default: VSS
VDD N 8 P - Default: VDD
Default: PF13
PF13 N 6 /0 5VT
Alternate: EXMC_A7, EVENTOUT
Default: PF14
PF14 R7 /0 5VT
Alternate: EXMC_AS8, EVENTOUT
Default: PF15
PF15 P7 /0 5VT
Alternate: EXMC_A9, EVENTOUT
Default: PGO
PGO N7 /0 5VT
Alternate: EXMC_A10, EVENTOUT
Default: PG1
PG1 M7 /0 5VT
Alternate: EXMC_A11, EVENTOUT
Default: PE7
PE7 R 8 /0 5VT |Alternate: TIMERO_ETI, UART6_RX, EXMC_D4,
EVENTOUT
Default: PE8
PES8 P8 /0 5VT |Alternate: TIMERO_CHO_ON, UART6_TX, EXMC_DS5,
EVENTOUT
Default: PE9
PE9 P9 /0 5VT
Alternate: TIMERO_CHO, EXMC_D6, EVENTOUT
VSS M9 P - Default: VSS
VDD N9 P - Default: VDD
Default: PE10
PE10 R9 /0 5VT

Alternate: TIMERO_CH1_ON, EXMC_D7, EVENTOUT
Default: PE11

PE11 P10| IO 5VT |Alternate: TIMERO_CH1, SPI3_NSS, SPI4_NSS, EXMC_DS,
TLI_G3, EVENTOUT

Default: PE12

PE12 R10| 1O 5VT |Alternate: TIMERO_CH2_ON, SPI3_SCK, SPI4_SCK,
EXMC_D9, TLI_B4, EVENTOUT

Default: PE13

PE13 N11| I/O 5VT |Alternate: TIMERO_CH2, SPI3_MISO, SPI4_MISO,
EXMC_D10, TLI_DE, EVENTOUT

Default: PE14

PE14 P11| 1O 5VT |Alternate: TIMERO_CH3, SPI3_MOSI, SPI14_MOSI,
EXMC_D11, TLI_PIXCLK, EVENTOUT

Default: PE15

PE15 R11 /0 5VT |Alternate: TIMERO_BRKIN, EXMC_D12, TLI_R7,
EVENTOUT

Default: PB10

Alternate: TIMER1_CH2, 12C1_SCL, SPI1_SCK, 1251_CK,
12S2_MCK, USART2_TX, USBHS_ULPI_D3,
ENET_MII_RX_ER, SDIO_D7, TLI_G4, EVENTOUT

PB10 R12| 10O 5VT
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. . Pin 1/O . -
Pin Name | Pins Functions description
Type® |Level@

Default: PB11

Alternate: TIMER1_CHS3, I2C1_SDA, 12S_CKIN,
USART2_RX, USBHS_ULPI_D4, ENET_MII_TX_EN,
ENET_RMII_TX_EN, TLI_G5, EVENTOUT

PB11 R13| 1O 5VT

NC M10 - - -

VDD N1O P - Default: VDD
Default: PH6

PH6 M11| 1O 5VT |Alternate: 12C1_SMBA, SPI4_SCK, TIMER11_CHO,
ENET_MII_RXD2, EXMC_SDNEZ1, DCI_D8, EVENTOUT
Default: PH7

PH7 N12| 10O 5VT |Alternate: 12C2_SCL, SPI14_MISO, ENET_MII_RXD3,
EXMC_SDCKE1, DCI_D9, EVENTOUT
Default: PH8

PH8 M12| 1O 5VT |Alternate: 12C2_SDA, EXMC_D16, DCI_HSYNC, TLI_R2,
EVENTOUT
Default: PH9

PH9 M1 3| IO 5VT |Alternate:| 22C SMBA TIIMWME®RH, MCX D17

DA _DOTRBEVENTOUT

Default: PH10

PH10 L13| IO 5VT |Alternate: TIMER4_CHO, EXMC_D18, DCI_D1, TLI_R4,
EVENTOUT, 12C2_TXFRAME

Default: PH11

PH11 L12| 1O 5VT |Alternate: TIMER4_CH1, EXMC_D19, DCI_D2, TLI_R5,
EVENTOUT

Default: PH12

PH12 K12 IO 5VT |Alternate: TIMER4_CH2, EXMC_D20, DCI_D3, TLI_R®6,

EVENTOUT
VSS H12 P - Default: VSS
VDD J12 P - Default: VDD

Default: PB12

Alternate: TIMERO_BRKIN, 12C1_SMBA, SPI1_NSS,
PB12 P12 IO 5VT |12S1_WS, SPI3_NSS, USART2_CK, CAN1_RX,
USBHS_ULPI_D5, ENET_MII_TXDO0, ENET_RMII_TXDO,
USBHS_ID, EVENTOUT

Default: PB13

Alternate: TIMERO_CHO_ON, SPI1_SCK, I12S1_CK,
SPI3_SCK, USART2_CTS, CAN1_TX, USBHS_ULPI_DS,
ENET_MII_TXD1, ENET_RMII_TXD1, EVENTOUT,
12C1_TXFRAME

Additional: USBHS_VBUS

Default: PB14

Alternate: TIMERO_CH1_ON, TIMER7_CH1_ON,
SPI1_MISO, I12S1_ADD_SD, USART2_RTS, TIMER11_CHO,
USBHS_DM, EVENTOUT

Default: PB15

Alternate: RTC_REFIN, TIMERO_CH2_ON,

PB13 P13 IO 5VT

PB14 R14| 1O 5VT

PB15 R15| 1O 5VT
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. . Pin 110 . -
Pin Name | Pins Functions description
Type® |Level@
TIMER7_CH2_ON, SPI1_MOSI, 12S1_SD, TIMER11_CH]1,
USBHS_DP, EVENTOUT
Default: PD8
PD8 P15| IO 5VT
Alternate: USART2_TX, EXMC_D13, EVENTOUT
Default: PD9
PD9 P14| IO 5VT
Alternate: USART2_RX, EXMC_D14, EVENTOUT
Default: PD10
PD10 N15| 1O 5VT
Alternate: USART2_CK, EXMC_D15, TLI_B3, EVENTOUT
Default: PD11
PD11 N14| 10 5VT |Alternate: USART2_CTS, EXMC_A16/EXMC_CLE,
EVENTOUT
Default: PD12
PD12 N13| 1O 5VT |Alternate: TIMER3_CHO, USART2_RTS,
EXMC_AL17/EXMC_ALE, EVENTOUT
Default: PD13
PD13 M1 5 /0 5VT
Alternate: TIMER3_CH1, EXMC_A18, EVENTOUT
VDD J13 P - Default: VDD
Default: PD14
PD14 M1 4 /10 5VT
Alternate: TIMER3_CH2, EXMC_DO, EVENTOUT
Default: PD15
PD15 L14| 1O 5VT |Alternate: TIMER3_CH3, EXMC_D1, EVENTOUT,
CTC_SYNC
Default: PG2
PG2 L15| /O 5VT
Alternate: EXMC_A12, EVENTOUT
Default: PG3
PG3 K15| IO 5VT
Alternate;: EXMC_A13, EVENTOUT
Default: PG4
PG4 K14| 10 5VT
Alternate: EXMC_A14, EVENTOUT
Default: PG5
PG5 K13| IO 5VT
Alternate: EXMC_A15, EVENTOUT
Default: PG6
PG6 J15| IO 5VT
Alternate: EXMC_INT1, DCI_D12, TLI_R7, EVENTOUT
Default: PG7
PG7 J 14| IO 5VT |Alternate: USART5_CK, EXMC_INT2, DCI_D13,
TLI_PIXCLK, EVENTOUT
Default: PG8
PGS8 H14| 10 5VT |Alternate: SPI5_NSS, USART5_RTS, ENET_PPS_OUT,
EXMC_SDCLK, EVENTOUT
VSS G1l2 - Default: VSS
VDD H13 - Default: VDD
Default: PC6
PC6 H15 /0 5VT |Alternate: TIMER2_CHO, TIMER7_CHO, 12S1_MCK,
USART5_TX, SDIO_D6, DCI_DO, TLI_HSYNC, EVENTOUT
Default: PC7
PC7 G165 /0 5VT

Alternate: TIMER2_CH1, TIMER7_CH1, SPI1_SCK,
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Pin Name | Pins Functions description
Type® |Level@

12S1_CK, 12S52_MCK, USART5_RX, SDIO_D7, DCI_D1,
TLI_G6, EVENTOUT

Default: PC8

PC8 G14| IO 5VT |Alternate: TIMER2_CH2, TIMER7_CH2, USART5_CK,
SDIO_DO, DCI_D2, EVENTOUT
Default: PC9

PC9 F14| 1O 5VT |Alternate: CK_OUT1, TIMER2_CH3, TIMER7_CH3,
12C2_SDA, 12S_CKIN, SDIO_D1, DCI_D3, EVENTOUT
Default: PA8

Alternate: CK_OUTO, TIMERO_CHO, 12C2_SCL,
USARTO_CK, USBFS_SOF, SDIO_D1, TLI_RS,
EVENTOUT, CTC_SYNC

Default: PA9

Alternate: TIMERO_CH1, I12C2_SMBA, SPI1_SCK, 12S1_CK,
USARTO_TX, SDIO_D2, DCI_DO0, EVENTOUT

Additional: USBFS_VBUS

Default: PA10

PA10 D15| 1O 5VT |Alternate: TIMERO_CH2, SPI4_MOSI, USARTO_RX,
USBFS_ID, DCI_D1, EVENTOUT, 12C2_TXFRAME

Default: PA11

PA11 C15| IO 5VT |Alternate: TIMERO_CHS3, SPI3_MISO, USARTO_CTS,
USART5_TX, CANO_RX, USBFS_DM, TLI_R4, EVENTOUT
Default: PA12

PA12 B15| IO 5VT |Alternate: TIMERO_ETI, SPI4_MISO, USARTO_RTS,
USART5_RX, CANO_TX, USBFS_DP, TLI_R5, EVENTOUT
Default: JTMS, SWDIO, PA13

Alternate: EVENTOUT

PA8 F15| 1O 5VT

PA9 E15| IO 5VT

PA13 Al5| 1O 5VT

NC F13 - - -
VSS F12 P - Default: VSS
VDD G13 P - Default: VDD

Default: PH13

PH13 E12| IO 5VT |Alternate: TIMER7_CHO_ON, CANO_TX, EXMC_D21,
TLI_G2, EVENTOUT

Default: PH14

PH14 E13| IO 5VT |Alternate: TIMER7_CH1_ON, EXMC_D22, DCI_D4, TLI_G3,
EVENTOUT

Default: PH15

PH15 D13 /0 5VT |Alternate: TIMER7_CH2_ON, EXMC_D23, DCI_D11,
TLI_G4, EVENTOUT

Default: P10

P10 E14 /0 5VT |Alternate: TIMER4_CH3, SPI1_NSS, 12S1_WS, EXMC_D24,
DCI_D13, TLI_G5, EVENTOUT
Default: PI1

PI1 D14| 1O 5VT |Alternate: SPI1_SCK, 12S1_CK, EXMC_D25, DCI_D8,
TLI_G6, EVENTOUT

PI2 Cc14| 10O 5VT |Default: PI2
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Type® |Level@

Alternate: TIMER7_CH3, SPI1_MISO, [2S1_ADD_SD,
EXMC_D26, DCI_D9, TLI_G7, EVENTOUT

Default: PI3

PI3 C13 I/0 5VT |Alternate: TIMER7_ETI, SPI1_MOSI, I12S1_SD, EXMC_D27,
DCI_D10, EVENTOUT

VSS D9 P - Default: VSS

VDD Cco9 P - Default: VDD

Default: JTCK, SWCLK, PA14

Alternate: EVENTOUT

Default: JTDI, PA15

PA15 Al3| IO 5VT |Alternate: TIMER1_CHO, TIMER1_ETI, SPIO_NSS,
SPI2_NSS, 12S2_WS, USARTO_TX, EVENTOUT

Default: PC10

PC10 B14| I/O 5VT |Alternate: SPI2_SCK, 12S2_CK, USART2_TX, UART3_TX,
SDIO_D2, DCI_DS8, TLI_R2, EVENTOUT

Default: PC11

PC11 B13| IO 5VT |Alternate: 12S2_ADD_SD, SPI2_MISO, USART2_RX,
UART3_RX, SDIO_D3, DCI_D4, EVENTOUT

Default: PC12

PC12 Al2l 1O 5VT |Alternate: 12C1_SDA, SPI2_MOSI, 12S2_SD, USART2_CK,
UART4_TX, SDIO_CK, DCI_D9, EVENTOUT

Default: PDO

PDO B12| IO 5VT |Alternate: SPI3_MISO, SPI2_MOSI, 12S2_SD, CANO_RX,
EXMC_D2, EVENTOUT

Default: PD1

PD1 c12| 1O 5VT |Alternate: SPI1_NSS, I12S1_WS, CANO_TX, EXMC_D3,
EVENTOUT

Default: PD2

PD2 D12| 1O 5VT |Alternate: TIMER2_ETI, UART4_RX, SDIO_CMD, DCI_D11,
EVENTOUT

Default: PD3

PD3 D11| /O 5VT |Alternate: SPI1_SCK, I12S1_CK, USART1_CTS, EXMC_CLK,
DCI_D5, TLI_G7, EVENTOUT

Default: PD4

Alternate: USART1_RTS, EXMC_NOE, EVENTOUT
Default: PD5

Alternate: USART1_TX, EXMC_NWE, EVENTOUT

VSS D8 P - Default: VSS

VDD Cc8 P - Default: VDD

Default: PD6

PD6 B11| 1/0 5VT |Alternate: SPI2_MOSI, 12S2_SD, USART1_RX,
EXMC_NWAIT, DCI_D10, TLI_B2, EVENTOUT

Default: PD7

PD7 All| 1O 5VT |Alternate: USART1_CK, EXMC_NEO, EXMC_NCE1,
EVENTOUT

PAl4 Al4| 1O 5VT

PD4 D10| IO 5VT

PD5 c11| 1O 5VT
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Type® |Level@
Default: PG9
PG9 Cc10| IO 5VT |Alternate: USART5_RX, EXMC_NE1, EXMC_NCE2,
DCI_VSYNC, EVENTOUT
Default: PG10
PG10 B10| IO 5VT |Alternate: SPI5_102, TLI_G3, EXMC_NCE3_0, EXMC_NEZ2,
DCI_D2, TLI_B2, EVENTOUT
Default: PG11
Alternate: SPI5_103, SPI3_SCK, ENET_MII_TX_EN,
PG11 B9 /0 5VT
ETH_RMII_TX_EN, EXMC_NCE3_1, DCI_D3, TLI_BS3,
EVENTOUT
Default: PG12
PG12 B8 /0 5VT |Alternate: SPI5_MISO, SPI3_MISO, USART5_RTS, TLI_B4,
EXMC_NE3, TLI_B1, EVENTOUT
Default: PG13
Alternate: SPI5_SCK, SPI3_MOSI, USART5_CTS,
PG13 A8 /0 5VT
ENET_MII_TXDO, ENET_RMII_TXDO0, EXMC_A24,
EVENTOUT
Default: PG14
Alternate: SPI5_MOSI, SPI3_NSS, USART5_TX,
PG14 A7 /10 5VT
ENET_MII_TXD1, ENET_RMIl_TXD1, EXMC_A25,
EVENTOUT
VSS D7 P - Default: VSS
VDD c7 P - Default: VDD
Default: PG15
PG15 B7 /0 5VT |Alternate: USART5_CTS, EXMC_SDNCAS, DCI_D13,
EVENTOUT
Default: JTDO, PB3
PB3 A10| IO 5VT |Alternate: TRACESWO, TIMER1_CH1, SPI0_SCK,
SPI2_SCK, 12S2_CK, USARTO_RX, 12C1_SDA, EVENTOUT
Default: INTRST, PB4
Alternate: TIMER2_CHO, SPI0O_MISO, SPI2_MISO,
PB4 A9 /0 5VT - _ N
12S2_ADD_SD, 12C2_SDA, SDIO_DO0, EVENTOUT,
12C0_TXFRAME
Default: PB5
Alternate: TIMER2_CH1, 12C0_SMBA, SPI0_MOSI,
PB5 A6 /0 5VT
SPI2_MOSI, 12S2_SD, CAN1_RX, USBHS_ULPI_D?7,
ENET_PPS_OUT, EXMC_SDCKE1, DCI_D10, EVENTOUT
Default: PB6
PB6 B6 /0 5VT |Alternate: TIMER3_CHO, 12C0_SCL, USARTO_TX,
CAN1_TX, EXMC_SDNE]1, DCI_D5, EVENTOUT
Default: PB7
PB7 B5 110 5VT |Alternate: TIMER3_CH1, 12C0_SDA, USARTO_RX,
EXMC_NL/EXMC_NADV, DCI_VSYNC, EVENTOUT
BOOTO D6 /0 5VT |Default: BOOTO
Default: PB8
PB8 A5 110 5VT
Alternate: TIMER1_CHO, TIMER1_ETI, TIMER3_CH2,
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Type® |Level@
TIMER9_CHO, 12C0_SCL, SPI14_MOSI, CANO_RX,
ENET_MII_TXD3, SDIO_D4, DCI_D6, TLI_B6, EVENTOUT
Default: PB9
Alternate: TIMER1_CH1, TIMER3_ CH3, TIMER10_ CHO,
PB9 B4 I/0 5VT - - N
[2CO_SDA, SPI1_NSS, 12S1_WS, CANO_TX, SDIO_D5,
DCI_D7, TLI_B7, EVENTOUT
Default: PEO
PEO A4 /0 5VT |Alternate: TIMER3_ETI, UART7_RX, EXMC_NBLO, DCI_D2,
EVENTOUT
Default: PE1
PE1 A3 I/O 5VT |Alternate: TIMERO_CH1_ON, UART7_TX, EXMC_NBL1,
DCI_D3, EVENTOUT
VSS D5 - Default: VSS
PDR_ON C6 - Default: PDR_ON
VDD C5 P - Default: VDD
Default: P14
P14 D4 I/0 5VT |Alternate: TIMER7_BRKIN, EXMC_NBL2, DCI_D5, TLI_B4,
EVENTOUT
Default: P15
P15 oy} I/0 5VT |Alternate: TIMER7_CHO, EXMC_NBL3, DCI_VSYNC,
TLI_B5, EVENTOUT
Default: P16
P16 c3 /0 5VT |Alternate: TIMER7_CH1, EXMC_D28, DCI_D6, TLI_BS6,
EVENTOUT
Default: P17
P17 c2 /0 5VT |Alternate: TIMER7_CH2, EXMC_D29, DCI_D7, TLI_B7,
EVENTOUT
Notes:
(1) Typle: i nput, B=poweart put ,
21/ O LWk IWB tol erant
2.6.2. GD32KB0Zx LQFP144 pin definitions

Table 2-4. GD32F450Zx LQFP144 pin definitions

. . Pin 110 : _
Pin Name | Pins Functions description
Type® | Level®

Default: PE2

PE2 1 1/0 5VT |Alternate: SPI3_SCK, ENET_MII_TXD3, EXMC_A23,
EVENTOUT
Default: PE3

PE3 2 110 5VT
Alternate: E MC _ AJESVENTOUT
Default: PE4

PE4 3 /0 5VT |Alternate: SPI3_NSS, EXMC_A20, DCI_D4, TLI_BO,
EVENTOUT
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. . Pin 110 ;
Pin Name | Pins Functions description
Type® | Level®
Default: PE5
PE5 4 110 5VT |Alternate: TIMER8_CHO, SPI3_MISO, EXMC_AZ21,
DCI_D6, TLI_GO, EVENTOUT
Default: PE6
PE6 5 110 5VT |Alternate: TIMER8_CH1, SPI3_MOSI, EXMC_A22,
DCI_D7, TLI_G1, EVENTOUT
VBAT 6 P - Default: VBAT
PC13- Default: PC13
TAMPER- 7 110 5VT |Alternate: EVENTOUT
RTC Additional: RTC_TAMPO, RTC_OUT, RTC_TS
Default: PC14
PC14-
0SC32IN 8 110 5VT |Alternate: EVENTOUT
Additional: OSC32IN
PC15- Default: PC15
OSC320uU 9 110 5VT |Alternate: EVENTOUT
T Additional: OSC320UT
Default: PFO
PFO 10 110 5VT
Alternate: 12C1_SDA, EXMC_AO, EVENTOUT, CTC_SYNC
Default: PF1
PF1 11 110 5VT
Alternate: 12C1_SCL, EXMC_A1, EVENTOUT
Default: PF2
PF2 12 1/0 5VT
Alternate: 12C1_SMBA, EXMC_A2, EVENTOUT
Default: PF3
PF3 13 110 5VT |Alternate: EXMC_A3, EVENTOUT, I12C1_TXFRAME
Additional: ADC2_IN9
Default: PF4
PF4 14 110 5VT |Alternate: EXMC_A4, EVENTOUT
Additional: ADC2_IN14
Default: PF5
PF5 15 110 5VT |Alternate: EXMC_A5, EVENTOUT
Additional: ADC2_IN15
VSS 16 P - Default: VSS
VDD 17 P - Default: VDD
Default: PF6
Alternate: TIMER9_CHO, SPI4_NSS, UART6_RX,
PF6 18 110 5VT - - -
EXMC_NIORD, EVENTOUT
Additional: ADC2_IN4
Default: PF7
Alternate: TIMER10_CHO, SPI4_SCK, UART6_TX,
PF7 19 110 5VT
EXMC_NREG, EVENTOUT
Additional: ADC2_IN5
Default: PF8
Alternate: SPI4_MISO, TIMER12_ CHO, EXMC_NIOWR,
PF8 20 110 5VT - - -
EVENTOUT
Additional: ADC2_IN6
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. . Pin 110 ; -
Pin Name | Pins Functions description
Type® | Level®

Default: PF9

Alternate: SP14_MOSI, TIMER13_CHO, EXMC_CD,
EVENTOUT

Additional: ADC2_IN7

Default: PF10

PF10 22 I/0 5VT |Alternate: EXMC_INTR, DCI_D11, TLI_DE, EVENTOUT
Additional: ADC2_IN8

Default: PHO, OSCIN

23 1/0 5VT |Alternate: EVENTOUT

Additional: OSCIN

Default: PH1, OSCOUT

24 1/0 5VT |Alternate: EVENTOUT

Additional: OSCOUT

NRST 25 - - Default: NRST

Default: PCO

Alternate: USBHS_ULPI_STP, EXMC_SDNWE,
EVENTOUT

Additional: ADC012_IN10

Default: PC1

Alternate: SP12_MOSI, 12S2_SD, SPI1_MOSI, 12S1_SD,
ENET_MDC, EVENTOUT

Additional: ADC012_IN11

Default: PC2

Alternate: SPI1_MISO, 12S1_ADD_SD, USBHS_ULPI_DIR,
ENET_MII_TXD2, EXMC_SDNEO, EVENTOUT
Additional: ADC012_IN12

Default: PC3

Alternate: SPI1_MOSI, 12S1_SD, USBHS_ULPI_NXT,
ENET_MII_TX_CLK, EXMC_SDCKEOQO, EVENTOUT
Additional: ADC012_IN13

- Default: VDD

- Default: VSSA

- Default: VREFP

- Default: Vopa

Default: PAO

Alternate: TIMER1_CHO, TIMER1_ETI, TIMER4_CHO,
PAO-WKUP| 34 110 5VT |TIMER7_ETI, USART1_CTS, UART3_TX,
ENET_MII_CRS, EVENTOUT

Additional: ADC012_INO, WKUP

Default: PA1

Alternate: TIMER1_CH1, TIMER4_CH1, SPI3_MOSI,
PA1 35 I/O 5VT |USART1_RTS, UART3_RX, ENET_MII_RX_CLK,
ENET_RMII_REF_CLK, EVENTOUT

Additional: ADC012_IN1

Default: PA2

Alternate: TIMER1_CH2, TIMER4_CH2, TIMER8_CHO,

PF9 21 I/0 5VT

PHO/OSCI
N

PH1/0SCO
uT

PCO 26 I/0 5vT

PC1 27 110 5VT

PC2 28 I/0 5vT

PC3 29 /0 5VT

VDD 30
VSSA 31
VREFP 32
VbpA 33

T |0 |T|T

PA2 36 I/0 5VT
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. . Pin 1/10 ; -
Pin Name | Pins Functions description
Type® | Level®

I12S_CKIN, USART1_TX, ENET_MDIO, EVENTOUT
Additional: ADC012_IN2
Default: PA3
Alternate: TIMER1_CH3, TIMER4_CH3, TIMER8_CH1,

PA3 37 110 5VT [I2S1_MCK, USART1_RX, USBHS_ULPI_DO,
ENET_MII_COL, TLI_B5, EVENTOUT
Additional: ADC012_IN3

VSS 38 P - Default: VSS

VDD 39 P - Default: VDD
Default: PA4

PAY 40 /o Alternate: SPI0_NSS, SPI2_NSS, 1252_WS, USART1_CK,
USBHS_SOF, DCI_HSYNC, TLI_VSYNC, EVENTOUT
Additional: ADC01_IN4, DAC_OUTO
Default: PA5
Alternate: TIMER1_CHO, TIMER1_ETI, TIMER7_CHO_ON,

PA5 41 110
SPI0_SCK, USBHS_ULPI_CK, EVENTOUT
Additional: ADCO01_IN5, DAC_OUT1
Default: PA6
Alternate: TIMERO_BRKIN, TIMER2_CHO,

PA6 42 110 5VT |TIMER7_BRKIN, SPI0_MISO, I12S1_MCK, TIMER12_CHO,
SDIO_CMD, DCI_PIXCLK, TLI_G2, EVENTOUT
Additional: ADC01_IN6
Default: PA7
Alternate: TIMERO_CHO_ON, TIMER2_CH1,
TIMER7_CHO_ON, SPIO_MOSI, TIMER13_CHO,

PA7 43 110 5VT - - — -
ENET_MII_RX_DV, ENET_RMII_CRS_DV,
EXMC_SDNWE, EVENTOUT
Additional: ADC01_IN7
Default: PC4
Alternate: ENET_MII_RXDO0, ENET_RMII_RXDO,

PC4 44 110 5VT
EXMC_SDNEO, EVENTOUT
Additional: ADC01_IN14
Default: PC5
Alternate: USART2_RX, ENET_MII_RXD1,

PC5 45 110 5VT - -~
ENET_RMII_RXD1, EXMC_SDCKEO, EVENTOUT
Additional: ADC01_IN15
Default: PBO
Alternate: TIMERO_CH1 ON, TIMER2_CH2,
TIMER7_CH1_ON, SPI4_SCK, SPI2_MOSI, 1252_SD,

PBO 46 110 5VT - - _ - .
TLI_R3, USBHS_ULPI_D1, ENET_MII_RXD2, SDIO_D1,
EVENTOUT
Additional: ADCO1_IN8, IREF
Default: PB1
Alternate: TIMERO _CH2 ON, TIMER2_CHS3,

PB1 47 110 5VT - - —
TIMER7_CH2_ON, SPI4_NSS, TLI_R6, USBHS_ULPI_D2,
ENET_MII_RXD3, SDIO_D2, EVENTOUT
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. . Pin 110 ; -
Pin Name | Pins Functions description
Type® | Level®

Additional: ADCO1_IN9

Default: PB2, BOOT1

PB2 48 I/O 5VT |Alternate: TIMER1_CH3, SPI2_MOSI, 12S2_SD,
USBHS_ULPI_D4, SDIO_CK, EVENTOUT
Default: PF11

PF11 49 110 5VT |Alternate: SPI4_MOSI, EXMC_SDNRAS, DCI_D12,
EVENTOUT
Default: PF12
PF12 50 110 5VT
Alternate: EXMC_A6, EVENTOUT
VSS 51 P - Default: VSS
VDD 52 P - Default: VDD
Default: PF13
PF13 53 110 5VT
Alternate: EXMC_A7, EVENTOUT
Default: PF14
PF14 54 110 5VT
Alternate: EXMC_AS8, EVENTOUT
Default: PF15
PF15 55 110 5VT
Alternate: EXMC_A9, EVENTOUT
Default: PGO
PGO 56 110 5VT
Alternate: EXMC_A10, EVENTOUT
Default: PG1
PG1 57 110 5VT
Alternate: EXMC_A11, EVENTOUT
Default: PE7
PE7 58 110 5VT |Alternate: TIMERO_ETI, UART6_RX, EXMC_D4,
EVENTOUT
Default: PE8S
PES 59 110 5VT |Alternate: TIMERO_CHO_ON, UART6_TX, EXMC_DS5,
EVENTOUT
Default: PE9
PE9 60 110 5VT
Alternate: TIMERO_CHO, EXMC_D6, EVENTOUT
VSS 61 P - Default: VSS
VDD 62 P - Default: VDD
Default: PE10
PE10 63 110 5VT

Alternate: TIMERO_CH1_ON, EXMC_D7, EVENTOUT
Default: PE11

PE11 64 1/O 5VT |Alternate: TIMERO_CH1, SPI3_NSS, SPI4_NSS,
EXMC_D8, TLI_G3, EVENTOUT

Default: PE12

PE12 65 I/O 5VT |Alternate: TIMERO_CH2_ON, SPI3_SCK, SPI4_SCK,
EXMC_D9, TLI_B4, EVENTOUT

Default: PE13

PE13 66 I/O 5VT |Alternate: TIMERO_CH2, SPI3_MISO, SPI4_MISO,
EXMC_D10, TLI_DE, EVENTOUT

Default: PE14

PE14 67 I/O 5VT |Alternate: TIMERO_CH3, SPI3_MOSI, SPI14_MOSI,
EXMC_D11, TLI_PIXCLK, EVENTOUT
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. . Pin 110 ; -
Pin Name | Pins Functions description
Type® | Level®

Default: PE15

PE15 68 1/0 5VT |Alternate: TIMERO_BRKIN, EXMC_D12, TLI_R7,
EVENTOUT

Default: PB10

Alternate: TIMER1_CH2, I2C1_SCL, SPI1_SCK, 12S1_CK,

PB10 69 110 5VT
12S2_MCK, USART2_TX, USBHS_ULPI_D3,
ENET_MII_RX_ER, SDIO_D7, TLI_G4, EVENTOUT
Default: PB11
Alternate: TIMER1_ CH3, 12C1_SDA, 12S_CKIN,

PB11 70 110 5VT - — -
USART2_RX, USBHS_ULPI_D4, ENET_MII_TX_EN,
ENET_RMII_TX_EN, TLI_G5, EVENTOUT

NC 71 - - -

VDD 72 P - Default: VDD

Default: PB12

Alternate: TIMERO_BRKIN, 12C1_SMBA, SPI1_NSS,
PB12 73 I/O 5VT [I2S1_WS, SPI3_NSS, USART2_CK, CAN1_RX,
USBHS_ULPI_D5, ENET_MII_TXDO0, ENET_RMII_TXDO,
USBHS_ID, EVENTOUT

Default: PB13

Alternate: TIMERO_CHO_ON, SPI1_SCK, 12S1_CK,
SPI3_SCK, USART2_CTS, CAN1_TX, USBHS_ULPI_DS,

PB13 74 110 5VT
ENET_MII_TXD1, ENET_RMII_TXD1, EVENTOUT,
12C1_TXFRAME
Additional: USBHS_VBUS
Default: PB14
Alternate: TIMERO _CH1_ON, TIMER7 _CH1_ON,

PB14 75 110 5VT - - - -
SPI1_MISO, 12S1_ADD_SD, USART2_RTS,
TIMER11_CHO, USBHS_DM, EVENTOUT
Default: PB15
Alternate: RTC_REFIN, TIMERO CH2_ON,

PB15 76 110 5VT - - -
TIMER7_CH2_ON, SPI1_MOSI, 12S1_SD, TIMER11_CH1,
USBHS_DP, EVENTOUT
Default: PD8

PD8 77 110 5VT
Alternate: USART2_TX, EXMC_D13, EVENTOUT
Default: PD9

PD9 78 110 5VT
Alternate: USART2_RX, EXMC_D14, EVENTOUT
Default: PD10

PD10 79 110 5VT
Alternate: USART2_CK, EXMC_D15, TLI B3, EVENTOUT
Default: PD11

PD11 80 110 5VT |Alternate: USART2_CTS, EXMC_A16/EXMC_CLE,
EVENTOUT
Default: PD12

PD12 81 110 5VT |Alternate: TIMER3_CHO, USART2_RTS,
EXMC_A17/EXMC_ALE, EVENTOUT
Default: PD13

PD13 82 110 5VT

Alternate: TIMER3_CH1, EXMC_A18, EVENTOUT
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. . Pin 1/10 ; -
Pin Name | Pins Functions description
Type® | Level®
VSS 83 P - Default: VSS
VDD 84 P - Default: VDD
Default: PD14
PD14 85 110 5VT
Alternate: TIMER3_CH2, EXMC_DO0, EVENTOUT
Default: PD15
PD15 86 110 5VT |Alternate: TIMER3_CH3, EXMC_D1, EVENTOUT,
CTC_SYNC
Default: PG2
PG2 87 110 5VT
Alternate: EXMC_A12, EVENTOUT
Default: PG3
PG3 88 110 5VT
Alternate: EXMC_A13, EVENTOUT
Default: PG4
PG4 89 110 5VT
Alternate: EXMC_A14, EVENTOUT
Default: PG5
PG5 90 110 5VT
Alternate: EXMC_A15, EVENTOUT
Default: PG6
PG6 91 110 5VT
Alternate: EXMC_INT1, DCI_D12, TLI_R7, EVENTOUT
Default: PG7
PG7 92 110 5VT |Alternate: USART5_CK, EXMC_INT2, DCI_D13,
TLI_PIXCLK, EVENTOUT
Default: PG8
PG8 93 110 5VT |Alternate: SPI5_NSS, USART5_RTS, ENET_PPS_OUT,
EXMC_SDCLK, EVENTOUT
VSS 94 P - Default: VSS
VDD 95 P - Default: VDD
Default: PC6
Alternate: TIMER2_CHO, TIMER7_CHO, 12S1_MCK,
PC6 96 110 5VT — ~ ~
USART5_TX, SDIO_D6, DCI_DO, TLI_HSYNC,
EVENTOUT
Default: PC7
Alternate: TIMER2_CH1, TIMER7_CH1, SPI1_SCK,
PC7 97 110 5VT — N -
12S1_CK, 12S2_MCK, USART5_RX, SDIO_D7, DCI_D1,
TLI_G6, EVENTOUT
Default: PC8
PC8 98 110 5VT |Alternate: TIMER2_CH2, TIMER7_CH2, USART5_CK,
SDIO_DO, DCI_D2, EVENTOUT
Default: PC9
PC9 99 110 5VT |Alternate: CK_OUT1, TIMER2_CH3, TIMER7_CH3,
12C2_SDA, 12S_CKIN, SDIO_D1, DCI_D3, EVENTOUT
Default: PA8
Alternate: CK_OUTO, TIMERO_CHO, 12C2_SCL,
PA8 100 110 5VT
USARTO_CK, USBFS_SOF, SDIO_D1, TLI_RS,
EVENTOUT, CTC_SYNC
Default: PA9
PA9 101 110 5VT
Alternate: TIMERO_CH1, 12C2_SMBA, SPI1_SCK,
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12S1_CK, USARTO_TX, SDIO_D2, DCI_DO0, EVENTOUT
Additional: USBFS_VBUS

Default: PA10

PA10 102 1/0 5VT |Alternate: TIMERO_CH2, SPI4_MOSI, USARTO_RX,
USBFS_ID, DCI_D1, EVENTOUT, 12C2_TXFRAME
Default: PA11

Alternate: TIMERO_CH3, SPI3_MISO, USARTO_CTS,
USART5_TX, CANO_RX, USBFS_DM, TLI_R4,
EVENTOUT

Default: PA12

Alternate: TIMERO_ETI, SPI4_MISO, USARTO_RTS,
USART5_RX, CANO_TX, USBFS_DP, TLI_R5,
EVENTOUT

Default: JTMS, SWDIO, PA13

Alternate: EVENTOUT

PAl1l 103 I/0 5VT

PA12 104 I/0 5vT

PA13 105 I/0 5vT

NC 106 - - -
VSS 107 P - Default: VSS
VDD 108 P - Default: VDD

Default: JTCK, SWCLK, PA14

Alternate: EVENTOUT

Default: JTDI, PA15

PA15 110 1/0 5VT |Alternate: TIMER1_CHO, TIMER1_ETI, SPIO_NSS,
SPI2_NSS, 12S2_WS, USARTO_TX, EVENTOUT

Default: PC10

PC10 111 1/0 5VT |Alternate: SPI2_SCK, 12S2_CK, USART2_TX, UART3_TX,
SDIO_D2, DCI_D8, TLI_R2, EVENTOUT

Default: PC11

PC11 112 1/O 5VT |Alternate: 12S2_ADD_SD, SPI2_MISO, USART2_RX,
UART3_RX, SDIO_D3, DCI_D4, EVENTOUT

Default: PC12

PC12 113 1/O 5VT |Alternate: 12C1_SDA, SPI2_MOSI, 12S2_SD, USART2_CK,
UART4_TX, SDIO_CK, DCI_D9, EVENTOUT

Default: PDO

PDO 114 1/O 5VT |Alternate: SPI3_MISO, SPI2_MOSI, 12S2_SD, CANO_RX,
EXMC_D2, EVENTOUT

Default: PD1

PD1 115 I/O 5VT |Alternate: SPI1_NSS, I12S1_WS, CANO_TX, EXMC_D3,
EVENTOUT

Default: PD2

PD2 116 I/O 5VT |Alternate: TIMER2_ETI, UART4_RX, SDIO_CMD,
DCI_D11, EVENTOUT

Default: PD3

PD3 117 110 5VT |Alternate: SPI1_SCK, 12S1_CK, USART1_CTS,
EXMC_CLK, DCI_D5, TLI_G7, EVENTOUT

Default: PD4

Alternate: USART1_RTS, EXMC_NOE, EVENTOUT

PAl4 109 110 5VT

PD4 118 110 5VT
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Default: PD5

PD5 119 1/0 5VT
Alternate: USART1_TX, EXMC_NWE, EVENTOUT

VSS 120 P - Default: VSS

VDD 121 P - Default: VDD
Default: PD6

PD6 122 1/0 5VT |Alternate: SPI2_MOSI, 12S2_SD, USART1_RX,
EXMC_NWAIT, DCI_D10, TLI_B2, EVENTOUT
Default: PD7

PD7 123 1/0 5VT |Alternate: USART1_CK, EXMC_NEO, EXMC_NCEL1,
EVENTOUT
Default: PG9

PG9 124 1/0 5VT |Alternate: USART5_RX, EXMC_NE1, EXMC_NCE2,

DCI_VSYNC, EVENTOUT

Default: PG10

PG10 125 I/O 5VT |Alternate: SPI5_102, TLI_G3, EXMC_NCE3_0,
EXMC_NE2, DCI_D2, TLI_B2, EVENTOUT

Default: PG11

Alternate: SPI5_103, SPI3_SCK, ENET_MII_TX_EN,
ENET_RMII_TX_EN, EXMC_NCE3_1, DCI_D3, TLI_BS,
EVENTOUT

Default: PG12

PG12 127 1/0 5VT |Alternate: SPI5_MISO, SPI3_MISO, USART5_RTS,
TLI_B4, EXMC_NE3, TLI_B1, EVENTOUT

Default: PG13

Alternate: SPI5_SCK, SPI3_MOSI, USART5_CTS,
ENET_MII_TXDO0, ENET_RMII_TXDO0, EXMC_A24,
EVENTOUT

Default: PG14

Alternate: SPI5_MOSI, SPI3_NSS, USART5_TX,
ENET_MII_TXD1, ENET_RMII_TXD1, EXMC_A25,

PG11 126 110 5vT

PG13 128 /0 5VT

PG14 129 I/0 5vT

EVENTOUT
VSS 130 P - Default: VSS
VDD 131 P - Default: VDD

Default: PG15

PG15 132 1/0 5VT |Alternate: USART5_CTS, EXMC_SDNCAS, DCI_D13,
EVENTOUT

Default: JTDO, PB3

Alternate: TRACESWO, TIMER1_CH1, SPIO_SCK,
SPI2_SCK, 12S2_CK, USARTO_RX, 12C1_SDA,
EVENTOUT

Default: NJTRST, PB4

Alternate:TIMER2_CHO, SPI0_MISO, SPI2_MISO,
1252_ADD_SD, 12C2_SDA, SDIO_D0, EVENTOUT,
12C0_TXFRAME

Default: PB5

Alternate:TIMER2_CH1, 12C0_SMBA, SPI0_MOSI,

PB3 133 110 5VT

PB4 134 I/0 5VT

PB5 135 I/0 5VT
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SPI2_MOSI, 12S2_SD, CAN1_RX, USBHS_ULPI_D?7,
ENET_PPS_OUT, EXMC_SDCKE1, DCI_D10,
EVENTOUT
Default: PB6
PB6 136 1/0 5VT |Alternate:TIMER3_CHO, I2C0_SCL, USARTO_TX,
CAN1_TX, EXMC_SDNE1, DCI_D5, EVENTOUT
Default: PB7
PB7 137 1/0 5VT |Alternate:TIMER3_CH1, I2C0_SDA, USARTO_RX,
EXMC_NL/EXMC_NADV, DCI_VSYNC, EVENTOUT
BOOTO 138 I/0 5VT |Default: BOOTO
Default: PB8
Alternate:TIMER1_CHO, TIMER1_ETI, TIMER3_CH2,
PB8 139 1/0 5VT _ - —
TIMER9_CHO, 12C0_SCL, SPI4_MOSI, CANO_RX,
ENET_MII_TXD3, SDIO_D4, DCI_D6, TLI_B6, EVENTOUT
Default: PB9
Alternate:TIMER1_CH1, TIMER3_CHS3, TIMER10_CHO,
PB9 140 1/0 5VT
12C0_SDA, SPI1_NSS, 12S1_WS, CANO_TX, SDIO_D5,
DCI_D7, TLI_B7, EVENTOUT
Default: PEO
PEO 141 1/0 5VT |Alternate: TIMER3_ETI, UART7_RX, EXMC_NBLO,
DCIl_D2, EVENTOUT
Default: PE1
PE1 142 1/0 5VT |Alternate: TIMERO_CH1_ON, UART7_TX, EXMC_NBL1,
DCI_D3, EVENTOUT
PDR_ON 143 P - Default: PDR_ON
VDD 144 P - Default: VDD
Notes:
1) Typlee: input, B=poweart put,
2 1/ O LseWwRINB t ol erant
2.6.3. GD32BW LQBBl n definitions
Table 2-5. GD32F450Vx LQFP100 pin definitions
Pin 1/0
Pin Name | Pins Functions description
Type® | Level@
Default: PE2
PE2 1 I/0 5VT |Alternate: SPI3_SCK, ENET_MII_TXD3, EXMC_A23,
EVENTOUT
PE3 5 /o ST Default: PE3
Alternate: EXMC _ A1 9, EVENTOUT
Default: PE4
PE4 3 1/0 5VT |Alternate: SPI3_NSS, EXMC_A20, DCI_D4, TLI_BO,
EVENTOUT
PE5 4 1/O 5VT |Default: PE5
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Alternate: TIMER8_CHO, SPI3_MISO, EXMC_A21,
DCI_D6, TLI_GO, EVENTOUT
Default: PE6
PE6 5 1/0 5VT |Alternate: TIMER8_CH1, SPI3_MOSI, EXMC_A22,
DCI_D7, TLI_G1, EVENTOUT
VBAT 6 P - Default: VBAT
PC13- Default: PC13
TAMPER- 7 1/0 5VT |Alternate: EVENTOUT
RTC Additional: RTC_TAMPO, RTC_OUT, RTC_TS
PC14 Default: PC14
8 1/0 5VT |Alternate: EVENTOUT
OSC32IN Additional: OSC32IN
PC15- Default: PC15
0OSC320U 9 I/O 5VT |Alternate: EVENTOUT
T Additional: OSC320UT
VSS 10 P - Default: VSS
VDD 11 P - Default: VDD
PHO/OSCI Default: PHO, OSCIN
12 1/0 5VT |Alternate: EVENTOUT
N Additional: OSCIN
PHLOSC Default: PH1, OSCOUT
13 1/0 5VT |Alternate: EVENTOUT
out Additional: OSCOUT
NRST 14 - - Default: NRST
Default: PCO
PCO 15 1/0 5VT |Alternate: USBHS_ULPI_STP, EVENTOUT
Additional: ADC012_IN10
Default: PC1
Alternate: SP12_MOSI, 12S2_SD, SPI1_MOSI, 12S1_SD,
PC1 16 1/0 5VT - -
ENET_MDC, EVENTOUT
Additional: ADC012_IN11
Default: PC2
Alternate: SPI1_MISO, 12S1_ADD_SD, USBHS_ULPI_DIR,
PC2 17 1/0 5VT -
ENET_MII_TXD2, EVENTOUT
Additional: ADC012_IN12
Default: PC3
Alternate: SPI1_MOSI, 12S1_SD, USBHS_ULPI_NXT,
PC3 18 1/0 5VT - - -
ENET_MII_TX_CLK, EVENTOUT
Additional: ADC012_IN13
VDD 19 P - Default: VDD
VSSA 20 P - Default: VSSA
VREFP 21 P - Default: VREFP
Vbpa 22 P - Default: Vbpa

38



2

GigaDevice GD3RS @ PDat asheet
Pin 1/0
Pin Name | Pins Functions description
Type® | Level®
Default: PAO
PAO- Alternate: TIMER1_CHO, TIMER1_ETI, TIMER4_CHO,
23 1/0 5VT [TIMER7_ETI, USART1_CTS, UART3_TX,
WKUP ENET_MII_CRS, EVENTOUT
Additional: ADC012_INO, WKUP
Default: PA1
Alternate: TIMER1_CH1, TIMER4_CH1, SPI3_MOSI,
PA1 24 1/0 5VT |USART1_RTS, UART3_RX, ENET_MII_RX_CLK,
ENET_RMII_REF_CLK, EVENTOUT
Additional: ADC012_IN1
Default: PA2
Alternate: TIMER1_CH2, TIMER4_CH2, TIMER8_CHO,
PA2 25 1/0 5VT - - -
I12S_CKIN, USART1_TX, ENET_MDIO, EVENTOUT
Additional: ADC012_IN2
Default: PA3
Alternate: TIMER1_CH3, TIMER4_CH3, TIMER8_CH1,
PA3 26 I/O 5VT [I2S1_MCK, USART1_RX, USBHS_ULPI_DO,
ENET_MII_COL, TLI_B5, EVENTOUT
Additional: ADC012_IN3
VSS 27 P - Default: VSS
VDD 28 P - Default: VDD
Default: PA4
Alternate: SPI0O_NSS, SPI2_NSS, 12S2_WS, USART1_CK,
PA4 29 Vo USBHS_SOF, DCI_HSYNC, TLI_VSYNC, EVENTOUT
Additional: ADC01_IN4, DAC_OUTO
Default: PA5
Alternate: TIMER1_CHO, TIMER1_ETI, TIMER7_CHO_ON,
PA5 30 I/O
SPI0_SCK, USBHS_ULPI_CK, EVENTOUT
Additional: ADC01_IN5, DAC_OUT1
Default: PA6
Alternate: TIMERO_BRKIN, TIMER2_CHO,
PA6 31 1/0 5VT |TIMER7_BRKIN, SPI0_MISO, 12S1_MCK, TIMER12_CHO,
SDIO_CMD, DCI_PIXCLK, TLI_G2, EVENTOUT
Additional: ADC0O1_IN6
Default: PA7
Alternate: TIMERO_CHO_ON, TIMER2_CH1,
PA7 32 1/0 5VT |TIMER7_CHO_ON, SPI0_MOSI, TIMER13_CHO,
ENET_MII_RX_DV, ENET_RMII_CRS_DV, EVENTOUT
Additional: ADCO1_IN7
Default: PC4
Alternate: ENET_MII_RXDO0, ENET_RMII_RXDO,
PC4 33 I/O 5VT
EVENTOUT
Additional: ADC01_IN14
Default: PC5
PC5 34 110 5VT |Alternate: USART2_RX, ENET_MII_RXD1,
ENET_RMII_RXD1, EVENTOUT
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Pin Name | Pins Functions description
Type® | Level®

Additional: ADC0O1_IN15

Default: PBO

Alternate: TIMERO_CH1_ON, TIMER2_CH2,
TIMER7_CH1_ON, SPI4_SCK, SPI2_MOSI, 12S2_SD,

PBO 35 1/0 5VT
TLI_R3, USBHS_ULPI_D1, ENET_MII_RXD2, SDIO_D1,
EVENTOUT
Additional: ADCO01_IN8, IREF
Default: PB1
Alternate: TIMERO_CH2_ON, TIMER2_CH3,

PB1 36 1/0 5VT |TIMER7_CH2_ON, SPI4_NSS, TLI_R6, USBHS_ULPI_D2,
ENET_MII_RXD3, SDIO_D2, EVENTOUT
Additional: ADC01_IN9
Default: PB2, BOOT1

PB2 37 I/O 5VT |Alternate: TIMER1_CHS3, SPI2_MOSI, 12S2_SD,
USBHS_ULPI_D4, SDIO_CK, EVENTOUT
Default: PE7

PE7 38 I/O 5VT |Alternate: TIMERO_ETI, UART6_RX, EXMC_D4,
EVENTOUT
Default: PE8

PES8 39 I/O 5VT |Alternate: TIMERO_CHO_ON, UART6_TX, EXMC_D5,
EVENTOUT
Default: PE9

PE9 40 I/O 5VT
Alternate: TIMERO_CHO, EXMC_D6, EVENTOUT
Default: PE10

PE10 41 1/O 5VT

Alternate: TIMERO_CH1_ON, EXMC_D7, EVENTOUT
Default: PE11

PE11 42 1/0 5VT |Alternate: TIMERO_CH1, SPI3_NSS, SPI4_NSS,
EXMC_D8, TLI_G3, EVENTOUT

Default: PE12

PE12 43 1/O 5VT |Alternate: TIMERO_CH2_ON, SPI3_SCK, SPI4_SCK,
EXMC_D9, TLI_B4, EVENTOUT

Default: PE13

PE13 44 I/O 5VT |Alternate: TIMERO_CH2, SPI3_MISO, SPI4_MISO,
EXMC_D10, TLI_DE, EVENTOUT

Default: PE14

PE14 45 I/O 5VT |Alternate: TIMERO_CHS3, SPI3_MOSI, SPI4_MOSI,
EXMC_D11, TLI_PIXCLK, EVENTOUT

Default: PE15

PE15 46 I/O 5VT |Alternate: TIMERO_BRKIN, EXMC_D12, TLI_R?7,
EVENTOUT

Default: PB10

Alternate: TIMER1_CH2, I2C1_SCL, SPI1_SCK, 12S1_CK,

PB10 47 110 5VT
12S2_MCK, USART2_TX, USBHS_ULPI_D3,
ENET_MIl_RX_ER, SDIO_D7, TLI_G4, EVENTOUT
Default: PB11

PB11 48 110 5VT

Alternate: TIMER1_CH3, I2C1_SDA, 12S_CKIN,

40



2

GigaDevice GD3RS@bat asheet
. . Pin 1/10 ; _
Pin Name | Pins Functions description
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USART2_RX, USBHS_ULPI_D4, ENET_MII_TX_EN,
ENET_RMII_TX_EN, TLI_G5, EVENTOUT
NC 49 - - -
VDD 50 P - Default: VDD
Default: PB12
Alternate: TIMERO_BRKIN, 12C1_SMBA, SPI1_NSS,
PB12 51 110 5VT [I2S1_WS, SPI3_NSS, USART2_CK, CAN1_RX,
USBHS_ULPI_D5, ENET_MII_TXDO0, ENET_RMII_TXDO,
USBHS_ID, EVENTOUT
Default: PB13
Alternate: TIMERO_CHO_ON, SPI1_SCK, 12S1_CK,
SPI3_SCK, USART2_CTS, CAN1_TX, USBHS_ULPI_D6,
PB13 52 110 5VT
ENET_MII_TXD1, ENET_RMIl_TXD1, EVENTOUT,
12C1_TXFRAME
Additional: USBHS_VBUS
Default: PB14
Alternate: TIMERO_CH1_ON, TIMER7_CH1 _ON,
PB14 53 110 5VT - - - -
SPI1_MISO, 12S1_ADD_SD, USART2_RTS,
TIMER11 CHO, USBHS DM, EVENTOUT
Default: PB15
Alternate: RTC_REFIN, TIMERO_CH2_ON,
PB15 54 110 5VT
TIMER7_CH2_ON, SPI1_MOSI, 12S1_SD, TIMER11_CH1,
USBHS_DP, EVENTOUT
Default: PD8
PD8 55 110 5VT
Alternate: USART2_TX, EXMC_D13, EVENTOUT
Default: PD9
PD9 56 110 5VT
Alternate: USART2_RX, EXMC_D14, EVENTOUT
Default: PD10
PD10 57 110 5VT
Alternate: USART2_CK, EXMC_D15, TLI_B3, EVENTOUT
Default: PD11
PD11 58 110 5VT |Alternate: USART2_CTS, EXMC_A16/EXMC_CLE,
EVENTOUT
Default: PD12
PD12 59 110 5VT |Alternate: TIMER3_CHO, USART2_RTS,
EXMC_A17/EXMC_ALE, EVENTOUT
Default: PD13
PD13 60 110 5VT
Alternate: TIMER3_CH1, EXMC_A18, EVENTOUT
Default: PD14
PD14 61 110 5VT
Alternate: TIMER3_CH2, EXMC_DO0, EVENTOUT
Default: PD15
PD15 62 110 5VT Alternate: TIMER3_CH3, EXMC_D1, EVENTOUT,
CTC_SYNC
Default: PC6
Alternate: TIMER2_CHO, TIMER7_CHO, 12S1_MCK,
PC6 63 110 5VT — ~ ~
USART5_TX, SDIO_D6, DCI_DO, TLI_HSYNC,
EVENTOUT
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Default: PC7
Alternate: TIMER2_CH1, TIMER7_CH1, SPI1_SCK,

PC7 64 110 5VT
12S1_CK, 12S2_MCK, USART5_RX, SDIO_D7, DCI_D1,
TLI_G6, EVENTOUT
Default: PC8

PC8 65 110 5VT |Alternate: TIMER2_CH2, TIMER7_CH2, USART5_CK,
SDIO_DO, DCI_D2, EVENTOUT
Default: PC9

PC9 66 110 5VT |Alternate: CK_OUT1, TIMER2_CHS3, TIMER7_CHS3,
12C2_SDA, 12S_CKIN, SDIO_D1, DCI_D3, EVENTOUT
Default: PA8
Alternate: CK_OUTO, TIMERO_CHO, 12C2_SCL,

PA8 67 110 5VT
USARTO_CK, USBFS_SOF, SDIO_D1, TLI_RS,
EVENTOUT, CTC_SYNC
Default: PA9
Alternate: TIMERO_CH1, 12C2_SMBA, SPI1_SCK,

PA9 68 1/0 5VT

12S1_CK, USARTO_TX, SDIO_D2, DCI_DO0O, EVENTOUT
Additional: USBFS_VBUS

Default: PA10

PA10 69 I/O 5VT |Alternate: TIMERO_CH2, SPI4_MOSI, USARTO_RX,
USBFS_ID, DCI_D1, EVENTOUT, 12C2_TXFRAME
Default: PA11

Alternate: TIMERO_CH3, SPI3_MISO, USARTO_CTS,

PA11 70 110 5VT
USART5_TX, CANO_RX, USBFS_DM, TLI_RA4,
EVENTOUT
Default: PA12
Alternate: TIMERO_ETI, SPI4_MISO, USARTO RTS,

PA12 71 110 5VT - N -
USART5_RX, CANO_TX, USBFS_DP, TLI_R5,
EVENTOUT
Default: JTMS, SWDIO, PA13

PA13 72 110 5VT
Alternate: EVENTOUT

NC 73 - - -

VSS 74 P - Default: VSS

VDD 75 P - Default: VDD
Default: JTCK, SWCLK, PA14

PA14 76 110 5VT

Alternate: EVENTOUT

Default: JTDI, PA15

PA15 77 110 5VT |Alternate: TIMER1_CHO, TIMER1_ETI, SPIO_NSS,
SPI2_NSS, 1252_WS, USARTO_TX, EVENTOUT

Default: PC10

PC10 78 110 5VT |Alternate: SPI2_SCK, 1252_CK, USART2_TX, UART3_TX,
SDIO_D2, DCI_D8, TLI_R2, EVENTOUT

Default: PC11

PC11 79 110 5VT |Alternate: 12S2_ADD_SD, SPI2_MISO, USART2_RX,
UART3_RX, SDIO_D3, DCI_D4, EVENTOUT
PC12 80 1/O 5VT |Default: PC12
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Alternate: 12C1_SDA, SPI2_MOSI, 12S2_SD, USART2_CK,
UART4_TX, SDIO_CK, DCI_D9, EVENTOUT
Default: PDO

PDO 81 1/0 5VT |Alternate: SPI3_MISO, SPI2_MOSI, 12S2_SD, CANO_RX,
EXMC_D2, EVENTOUT
Default: PD1

PD1 82 1/0 5VT |Alternate: SPI1_NSS, 12S1_WS, CANO_TX, EXMC_D3,
EVENTOUT
Default: PD2

PD2 83 1/0 5VT |Alternate: TIMER2_ETI, UART4_RX, SDIO_CMD,
DCI_D11, EVENTOUT
Default: PD3

PD3 84 1/0 5VT |Alternate: SPI1_SCK, 12S1_CK, USART1_CTS,
EXMC_CLK, DCI_D5, TLI_G7, EVENTOUT
Default: PD4

PD4 85 1/0 5VT
Alternate: USART1_RTS, EXMC_NOE, EVENTOUT
Default: PD5

PD5 86 1/0 5VT
Alternate: USART1_TX, EXMC_NWE, EVENTOUT
Default: PD6

PD6 87 1/0 5VT |Alternate: SPI2_MOSI, 12S2_SD, USART1_RX,
EXMC_NWAIT, DCI_D10, TLI_B2, EVENTOUT
Default: PD7

PD7 88 1/0 5VT |Alternate: USART1_CK, EXMC_NEO, EXMC_NCEL1,
EVENTOUT
Default: JTDO, PB3
Alternate: TRACESWO, TIMER1_CH1, SPI0_SCK,

PB3 89 1/0 5VT - N
SPI2_SCK, 12S2_CK, USARTO_RX, 12C1_SDA,
EVENTOUT
Default: INTRST, PB4
Alternate: TIMER2_CHO, SPI0_MISO, SPI2_MISO,

PB4 90 1/0 5VT
12S2_ADD_SD, 12C2_SDA, SDIO_DO0, EVENTOUT,
12C0_TXFRAME
Default: PB5
Alternate: TIMER2_CH1, 12C0_SMBA, SPI0_MOSI,

PB5 91 1/0 5VT - - -
SPI2_MOSI, 12S2_SD, CAN1_RX, USBHS_ULPI_D7,
ENET_PPS_OUT, DCI_D10, EVENTOUT
Default: PB6

PB6 92 1/0 5VT |Alternate: TIMER3_CHO, I12C0_SCL, USARTO_TX,
CAN1_TX, DCI_D5, EVENTOUT
Default: PB7

PB7 93 I/O 5VT |Alternate: TIMER3_CH1, I2C0_SDA, USARTO_RX,
EXMC_NL/EXMC_NADV, DCI_VSYNC, EVENTOUT

BOOTO 94 1/0 5VT |Default: BOOTO

Default: PB8

PB8 95 110 5VT |Alternate: TIMER1_CHO, TIMER1_ETI, TIMER3_CH2,
TIMER9_CHO, I12C0_SCL, SPI4_MOSI, CANO_RX,
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Pin 1/0
Pin Name | Pins Functions description
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ENET_MII_TXD3, SDIO_D4, DCI_D6, TLI_B6, EVENTOUT
Default: PB9
Alternate: TIMER1_CH1, TIMER3_CHS3, TIMER10_CHO,
PB9 96 1/0 5VT
12C0_SDA, SPI1_NSS, I12S1_WS, CANO_TX, SDIO_D5,
DCI_D7, TLI_B7, EVENTOUT
Default: PEO
PEO 97 1/0 5VT |Alternate: TIMER3_ETI, UART7_RX, EXMC_NBLO,
DCI_D2, EVENTOUT
Default: PE1
PE1 98 1/0 5VT |Alternate: TIMERO_CH1_ON, UART7_TX, EXMC_NBL1,
DCl_D3, EVENTOUT
VSS 99 P - Default: VSS
VDD 100 P - Default: VDD
Notes:

1) Typle: i nput, B=poweart put,
2 1/ O LseWRINB t ol erant
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2.6.4. GD32aABXxxpi nteernate functions
Table 2-6. Port A alternate functions summary
Pin Name | AFO AF1 AF2 AF3 AF4 | AF5 AF6 AF7 AF8 AF9 AF10 AF11 | AF12 | AF13 | AF14 | AF15
TIMER1_CHO|TIMER4_|TIMER7_E USARTL_ | UART3_T ENET_MII_
PAO /TIMERL_ETI| CHO Tl CTS X CRS EVENTOUT
ENET_MII_
TIMER4_ SPI3_M USARTL_ | UART3_R RX_CLK/EN
PAL TIMERL_CH1| "~ os] oTS X ET RMILR EVENTOUT
EF_CLK
TIMER4_|TIMERS_C 12S_CKI USARTL_ ENET_MDI
PA2 TIMERL_CH2| "~ HO N % 5 EVENTOUT
TIMER4_|TIMERS_C 12S1_M USART1_ USBHS_U | ENET_MII_
PA3 TIMERL_CH3| "2 Hi oK B LPL DO oL TLI_B5 | EVENTOUT
SPIO_N [SPI2_NSS/I2| USARTL_ USBHS_| DCI_HSY | TLI_VS
PA4 ss S2_Ws CK SOF NC ync | EVENTOUT
TIMER1_CHO TIMER7_C SPIO_S USBHS_U
PAS TIMER1_ETI HO_ON CK LPI_CK EVENTOUT
TIMERO_BR |TIMER2_|TIMER7_B SPIO_MI TIMER12_ SDIO_C | DCI_PIXC
PA6 KIN CHo BKIN so | 12s1McK CHo VD [« | TLLG2 | EVENTOUT
ENET_MII_
TIMERO_CHO|TIMER2_| TIMER7_C SPIO_M TIMER13_ RX_DV/ENE|EXMC_S
PAT _ON CH1 HO_ON (o] CHO T_RMII_CR | DNWE EVENTOUT
S_DV
PA8 CKOUT | 1iMERO_CHO 12C2_SCL USARTO_ CTC_SYNJUSBFS_S SPIo_D TLI_R6 | EVENTOUT
0 - - CK c OF 1 -
SPI1_S
PA9 TIMERO_CH1 12C2_SMB | cizst USARTO_ SPIOD | hey po EVENTOUT
- A TX 2 -
_CK
PA10 TIMERO_CH2 12C2_TXF SPI4_MOSI USARTO_ USBFS_ID DCI_D1 EVENTOUT
- RAME - RX - -
PA11 TIMERO_CH3 spI3_miso | USARTO | USARTS_| o pno Ry | USBFS-D TLI_R4 | EVENTOUT
- - CTS X - M -
PA12 TIMERO_ETI SPI4_MISO USARTO_ | USARTS_ CANO_TX USBFS_D TLI_R5 | EVENTOUT
- - RTS RX - P -
JTMSIS
PA13 WDIO EVENTOUT
JTCK/S
PA14 WCLK EVENTOUT
TIMER1_CHO SPIO_N |SPI2_NSS/I2| USARTO_
PALS JTD! /TIMER1_ETI Ss S2_WS X EVENTOUT
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Table 2-7. Port B alternate functions summary

Pin Name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
TIMERO_C|TIMER2_C|TIMER7_C SPI2_MOSI USBHS_U | ENET_MII_ | SDIO_D
PBO H1 ON H2 H1 ON SPI4_SCKI 52 sp THRS by b1 RXD2 1 EVENTOUT
TIMERO_C|TIMER2_C|TIMER7 C USBHS_U| ENET_MII_| SDIO_D
PB1 Ho ON 3 Ho ON SPI4_NSS TURS | "0 02 BXD3 5 EVENTOUT
TIMERL_C SPI2_MOSI USBHS_U SDIO_C
PB2 H3 /12S2_SD LPI D4 K EVENTOUT
JTDO/TRA|TIMER1_C SPI2_SCK|USARTO_R
PB3 CESWO i SPI0_SCK |"/ 5" ok M 12C1_SDA EVENTOUT
TIMER2_C 12CO_TXF | SPI0_MIS | SPI2_MIS [12S2_ADD_ SDIO_D
PB4 NJTRST HO RANIE 5 5 5 12C2_SDA o EVENTOUT
TIMER2_C 12co_sms| spio_mo | SP12-MO USBHS_U | ENET_PPS |EXMC_S
PB5 W A o 5|/|2Dsz_s CANLRX|" "o “our | poker | PC-bo EVENTOUT
TIMER3_C USARTO_T EXMC_S
PB6 Ho 12C0_SCL < CAN1_TX ONEL | DCIDS EVENTOUT
EXMC_N
PB7 T'MEES—C 12CO_SDA USAT(TO—R LIEXMC DC:\T(\:/SY EVENTOUT
_NADV
TIMERL_C
PBS HomIMER | TMERS_CITIMERS C 5 06 seL SP14_MO CANO_RX ENET_MI_1SDIO DI 0y pg | 11 g6 | EvENTOUT
1ETI H2 HO - Sl - TXD3 4 - -
TIMERL_C|TIMER3_C|TIMER10_ SPIL_NSS SDIO_D
PB9 hi H3 cHo | 2COSPA| et ws CANO_TX 5 DCI_D7 |TLI_B7 | EVENTOUT
TIMERL_C SPI1_SCK USART2_T USBHS_U| ENET_MII_ | SDIO_D
PB10 o 12C1 SCL |") T o |1252-MCK < P03 | RXER 5 TLI_G4 | EVENTOUT
ENET_MII_
TIMERL_C USART2_R USBHS_U | TX_EN/ENE
PB11 H3 [2C1_SDA| 12S_CKIN M LPLD4 |T RMILTX_ TLI_G5 | EVENTOUT
EN
ENET_MII_
TIMERO_B I2C1_SMB|SPI1_NSS USART2_C USBHS_U | TXDO/ENET |USBHS_
PB12 RKIN A fi2st_ws |SPIBNSS K CANLRX| " bl p5 | rRMILTXD| 1D EVENTOUT
0
ENET_MII_
TIMERO_C 12C1_TXF |SPI1_SCK USART2_C USBHS_U | TXDL/ENET
PB13 HO_ON RAME | /i2s1_ck | SP13-SCK TS CANLTX| "\ bl D6 | _RMILTXD EVENTOUT
1
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Pin Name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
TIMERO_C TIMER7_C SPI1_MIS [12S1_ADD |USART2_R TIMER11_ USBHS_
PBl4 H1_ON H1_ON 0 _SD TS CHO DM EVENTOUT
RTC_REFI|TIMERO_C TIMER7_C SPIL_MO TIMER11 USBHS
PB15 S H2 ON H2 ON SI/I2§1_S ot o EVENTOUT

Table 2-8. Port C alternate functions summary

Pin Name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 | AF10 AF11 AF12 AF13 | AF14 AF15
USBHS_U EXMC_SD
PCO LPI STP NWE EVENTOUT
SPI2_MO
= SPI1_MOSI ENET_MD
PC1 sszsz_s 1251 SD c EVENTOUT
SPI1_MIS [12S1_ADD USBHS_U|ENET_MIl|[EXMC_SD
pC2 o _SD LPI DIR | TXD2 NEO EVENTOUT
SPI1_MO
y USBHS_U | ENET_MII |EXMC_SD
PC3 smzsl_s LPLNXT | _TX GLK | CKED EVENTOUT
ENET_MII
_RXDO/EN|EXMC_SD
PC4 ET RMIL | NEO EVENTOUT
RXDO
ENET_MII
USART2_R _RXD1/EN|EXMC_SD
PC5 M ET RMIL | CKEO EVENTOUT
RXD1
PC6 TIMER2_C|TIMER?_C 12S1_MCK USARTS5_TX spio_ps | peipo | TH-HS| eventout
HO HO - - - - YNC
TIMER2_C|TIMER7_C SPI1_SCK
PC7 i 1 J2S1 Ok |1252-MCK USART5_RX SDIO_D7 | DCI_D1 |TLI_G6 | EVENTOUT
PC8 T'Mizz—c T'MEHZLC USART5_CK SDIO_DO | DCI_D2 EVENTOUT
PC9 CK_OuT1 T'MEEZ—C T'MEH§7—C [2C2_SDA| 12S_CKIN SDIO_D1 | DCI_D3 EVENTOUT
SPI2_SCK|USART2_T
PC10 1252 CK M UART3_TX SDIO_D2 | DCI_D8 | TLI_R2 | EVENTOUT
pC11 'ZSZESDD SP'%M'S USAT(TZ—R UART3_RX SDIO_D3 | DCI_D4 EVENTOUT
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Pin Name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 | AF10 AF11 AF12 AF13 | AF14 AF15
PC12 12C1_SDA gllpllzzs_gd_ 2 USAT(TZ—C UART4_TX SDIO_CK | DCI_D9 EVENTOUT
D
PC13 EVENTOUT
PC14 EVENTOUT
PC15 EVENTOUT

Table 2-9. Port D alternate functions summary

Pin Name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 | AF11 AF12 AF13 | AF14 AF15
SPI2_MOS CANO_R
PDO SPI3_MISO| |05 op X EXMC_D2 EVENTOUT
SPI1_NSS CANO_T
PD1 1251 WS " EXMC_D3 EVENTOUT
PD2 TIMER2_ETI UART4_RX SDIO_CMD | DCI_D11 EVENTOUT
SPI1_SCK/ USART1_
PD3 2S1 CK o1 EXMC_CLK | DCI_D5 |TLI_G7 | EVENTOUT
PD4 USARTL_ EXMC_NOE EVENTOUT
RTS -
PD5 USATT(U— EXMC_NWE EVENTOUT
SPI2_MOSI USART1_ EXMC_NWAI
PD6 1252 SD RX = DCI_D10 | TLI_B2 | EVENTOUT
USART1_ EXMC_NEO/
PD7 oK EXMC, NCEL EVENTOUT
PD8 US/TFF)Q(Tz— EXMC_D13 EVENTOUT
PD9 US/;F:(Tz— EXMC_D14 EVENTOUT
PD10 US/EF:(Tz— EXMC_D15 TLI_B3 | EVENTOUT
USART2_ EXMC_A16/
PD11 oTs EXMC_CLE EVENTOUT
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Pin Name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 | AF11 AF12 AF13 | AF14 AF15
USART2_ EXMC_A17/
PD12 TIMER3_CHO oTS EXMC_ALE EVENTOUT
PD13 TIMER3_CH1 EXMC_A18 EVENTOUT
PD14 TIMER3_CH2 EXMC_DO EVENTOUT
PD15 CTCESYN TIMER3_CH3 EXMC_D1 EVENTOUT
Table 2-10. Port E alternate functions summary
Pin Name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 |AF10| AF11 AF12 AF13 AF14 AF15
PEO TS'MEETT UART7_RX EXMC_NBLO| DCI_D2 EVENTOUT
PE1 T'ME?’\—ICHl UART7_TX EXMC_NBL1| DCI_D3 EVENTOUT
ENET_MI
PE2 SPI3_SCK | TXD3 EXMC_A23 EVENTOUT
PE3 EXMC_A19 EVENTOUT
PE4 SPI3_NSS EXMC_A20 | DCI_D4 TLI_BO EVENTOUT
PES5 TIMER8_CHO SPI3_MISO EXMC_A21 | DCI_D6 TLI_GO EVENTOUT
PE6 TIMER8_CH1 SPI3_MOSI EXMC_A22 | DCI_D7 TLI_G1 EVENTOUT
PE7 TIMERO_ETI UART6_RX EXMC_D4 EVENTOUT
PES T'MEFg),\—ICHO UART6_TX EXMC_D5 EVENTOUT
PE9 TIMERO_CHO EXMC_D6 EVENTOUT
PE10 T'MEFg),\—ICHl EXMC_D7 EVENTOUT
PE11 TIMERO_CH1 SPI3_NSS | SPI4_NSS EXMC_D8 TLI_G3 | EVENTOUT
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Pin Name AFO AF1 AF2 AF3 AF4 | AF5 AF6 AF7 AF8 AF9 |AF10| AF11 AF12 AF13 AF14 AF15
PE12 T'MEFg),\TCHZ SPI3_SCK | SPI4_SCK EXMC_D9 TLI_B4 | EVENTOUT
PE13 TIMERO_CH2 SPI3_MISO|SPI4_MISO EXMC_D10 TLI_DE | EVENTOUT
PE14 TIMERO_CH3 SPI3_MOSI|SPI4_MOSI EXMC_D11 TLI_PIXCLK | EVENTOUT
PE15 T'MEKTS—BR EXMC_D12 TLI_R7 | EVENTOUT
Table 2-11. Port F alternate functions summary
Pin Name | AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 | AF10 |AF11 AF12 AF13 | AF14 | AF15
PFO CTC(—:SYN 12C1_SDA EXMC_AO EVENTOUT
PF1 12C1_SCL EXMC_A1 EVENTOUT
PF2 '2C1;SMB EXMC_A2 EVENTOUT
12C1_TXF
PF3 RAME EXMC_A3 EVENTOUT
PF4 EXMC_A4 EVENTOUT
PF5 EXMC_A5 EVENTOUT
PF6 TIM|E_|I39_C SPI4_NSS UAR;(-G—R EXMC_NIORD EVENTOUT
PF7 TIMER10_ SPI4_SCK UART6_T EXMC_NREG EVENTOUT
CHO - X |
PF8 SPI4_MISO T'M(:Elfolz— EXMC_NIOWR EVENTOUT
PF9 SPI4_MOSI T'McElfom— EXMC_CD EVENTOUT
PF10 EXMC_INTR | DCI_D11 | TLI_DE | EVENTOUT
PF11 SPI4_MOSI EXMC_SDNRAS | DCI_D12 EVENTOUT
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Pin Name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 | AF11 AF12 AF13 AF14 AF15

PF12 EXMC_A6 EVENTOUT

PF13 EXMC_A7 EVENTOUT

PF14 EXMC_A8 EVENTOUT

PF15 EXMC_A9 EVENTOUT

Table 2-12. Port G alternate functions summary

Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15

PGO EXMS—Al EVENTOUT
PG1 EXMf—Al EVENTOUT
PG2 EXMZC—Al EVENTOUT
PG3 EXM;—Al EVENTOUT
PG4 EXMf—Al EVENTOUT
PG5 EXMSC—Al EVENTOUT
PG6 EX'\ﬁ—'N DCI_D12 | TLI_R7 | EVENTOUT
USART5_ EXMC_IN TLI_PIX
PG7 oK T DCILD13 | | EVENTOUT
EXMC_SD
PGS SPI5_NSS USARTS_ ENET_PP - EVENTOUT
- RTS S ouT
- CLK
EXMC_NE
PG9 US/;F:(TS— LEXMC_ DC:\T&/SY EVENTOUT
NCE2
EXMC_NC
PG10 SPI5_102 TLI G3 E3_O/EXM| DCI_D2 |TLI B2 | EVENTOUT
C_NE2
ENET_MII
PG11 SPI5_103 |SPI3_SCK _TX EN/E\EXMC_NC| 1,y g | 711 B3 | EVENTOUT

NET_RMII| E3_1
_TX_EN
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Pin Name AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
PG12 spis_miso| SP3MIS USARTS_| 1) B4 EXMC_NE TLI_B1 | EVENTOUT
- o) RTS - 3 -
ENET_MII
SPI3_MO USARTS_ _TXDO/EN | EXMC_A2
PG13 SPI5_SCK S oS ET RMIL 4 EVENTOUT
TXDO
ENET_MII
USARTS_ _TXD1/EN|EXMC_A2
PG14 SPI5_MOSI| SPI3_NSS B ET_RMIL 5 EVENTOUT
TXD1
USARTS5_ EXMC_SD
PG15 oS NCAs | DCID13 EVENTOUT
Table 2-13. Port H alternate functions summary
Pin Name AFO |AF1 AF2 AF3 AF4 AF5 AF6 | AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
PHO EVENTOUT
PH1 EVENTOUT
ENET_MII | EXMC_SDC
PH2 CRS KEO TLI_RO | EVENTOUT
12C1_TXFRA ENET_MII | EXMC_SDN
PH3 e coL £ TLI_R1 | EVENTOUT
USBHS_U
PH4 12C1_SCL LPL NXT EVENTOUT
PH5 I2C1_SDA | SPI4_NSS EXMV?/—ESDN EVENTOUT
PH6 12C1_SMBA | SPI14_SCK TIMER11_CHO ENET_MII EXMC_SDN| oy pg EVENTOUT
- - - _RXD2 E1 -
ENET_MII | EXMC_SDC
PH7 12C2_SCL [SPI4_MISO " RXD3 KEL DCI_D9 EVENTOUT
PH8 12C2_SDA EXMC_D16 Dﬁ:\?g's TLI_R2 | EVENTOUT
PH9 12C2_SMBA TIMER11_CH1 EXMC_D17 | DCI_DO | TLI_R3 | EVENTOUT
PH10 TIMER4_CHO 'ZCZKEFRA EXMC_D18 | DCI_D1 | TLI_R4 | EVENTOUT
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Pin Name AFO AF1 AF2 AF3 AF4 AF5 AF6 | AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
PH11 TIMER4_CH1 EXMC_D19 | DCI_D2 | TLI_R5 | EVENTOUT
PH12 TIMERA4_CH2 EXMC_D20 | DCI_D3 | TLI_R6 | EVENTOUT
PH13 TIMER7_C CANO_TX EXMC_D21 TLI_G2 | EVENTOUT
HO_ON
TIMER7_C
PH14 HL ON EXMC_D22 | DCI_D4 | TLI_G3 | EVENTOUT
TIMER7_C DCI_D1
PH15 H2 ON EXMC_D23 |~~~ | TLI_G4 | EVENTOUT

Table 2-14. Port | alternate functions summary

Pin Name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
TIMER4_C SPI1_NSS
PIO H3 1251 WS EXMC_D24| DCI_D13 | TLI_G5 | EVENTOUT
SPI1_SCK
PI1 1251 CK EXMC_D25| DCI_D8 |TLI_G6 | EVENTOUT
PI2 TIMER?_C SPILMIS 112S1_ADD EXMC_D26| DCI_D9 |TLI_G7 | EVENTOUT
H3 o _Sb - - -
SPI1_MO
PI3 T'METTLE SIN2s1_s EXMC_D27| DCI_D10 EVENTOUT
D
TIMER7_B EXMC_NB
PI4 CKIN s DCI_D5 | TLI_B4 | EVENTOUT
TIMER7_C EXMC_NB | DCI_VSY
PI5 HO s N | TU_B5 | EVENTOUT
PI6 T'ME'Fi7—C EXMC_D28| DCI_D6 | TLI_B6 | EVENTOUT
PI7 T'Mﬁy—c EXMC_D29| DCI_D7 | TLI_B7 | EVENTOUT
PI8 EVENTOUT
PI9 CANO_RX EXMC_D30 T'\‘('ﬁ\c/s EVENTOUT
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Pin Name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
ENET_MII TLI_HS
PI10 “Rx ER |EXMC_D31 YNe | EVENTOUT
USBHS_U
PI11 Pl DR EVENTOUT
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3.1.

3.2.

Functional description

Arm® Cortex®-M4 core

The Arm® Cortex®-M4 processor is a high performance embedded processor with DSP
instructions which allow efficient signal processing and complex algorithm execution. It brings
an efficient, easy-to-use blend of control and signal processing capabilities to meet the digital
signal control markets demand. The processor is highly configurable enabling a wide range
of implementations from those requiring floating point operations, memory protection and
powerful trace technology to cost sensitive devices requiring minimal area, while delivering
outstanding computational performance and an advanced system response to interrupts.

32-bit Arm® Cortex®-M4 processor core

A Up to 200 MHz operation frequency

A Single-cycle multiplication and hardware divider

A Floating Point Unit (FPU)

A Integrated DSP instructions

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

The Cortex®-M4 processor is based on the Armv7-M architecture and supports both Thumb
and Thumb-2 instruction sets. Some system peripherals listed below are also provided by
Cortex®-M4:

A Internal Bus Matrix connected with ICode bus, DCode bus, system bus, Private
Peripheral Bus (PPB) and debug accesses (AHB-AP)

A Nested Vectored Interrupt Controller (NVIC)
A Flash Patch and Breakpoint (FPB)

A Data Watchpoint and Trace (DWT)

A Instrument Trace Macrocell (ITM)

A Memory Protection Unit (MPU)

A Serial Wire JTAG Debug Port (SWJ-DP)

A Trace Port Interface Unit (TPIU)

On-chip memory

A Up BOT7KDbyt eFsl amfdimo,r yi ncluding code Flash and dat
A The region of the MCU éehecttwagtingtkbiymeisogs mpi
case that Fl as$sh?2Ki,zealdguelmotry i s no waiting t
CPU fetches the instructions out of the range.

A 25BBto 51®@f KBRAM

The Arm® Cortex®-M4 processor is structured in Harvard architecture which can use separate
buses to fetch instructions and load/store data. 3072 Kbytes of inner Flash at most, which
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includes code Flash and data Flash is available for storing programs and data, and there is

no waiting time within code Flash area when CPU executes instructions. Up to 512 Kbytes of
inner SRAM is composed of SRAMO (112KB), SRAM1 (16KB), SRAM2 (64KB) and
ADDSRAM (256KB) that can be accessed at same time, and including 64 KB of TCM (tightly-
coupled memory) data RAM that can be accessed only by the data bus of the Cortex®-M4
core. The additional 4KB of backup SRAM (BKP SRAM) is implemented in the backup domain,
which can keep its content even when the Vop power supply is down. Table 2-2.
GD32F450xx memory map shows the memory map of the GD32F450xx series of devices,
including Flash, SRAM, peripheral, and other pre-defined regions.

3.3. Clock, reset and supply management
A lnternal 16t rMHEamdadnaR @erxyttea MBlz cr yst al oscill at
A Internal REBs MiHIzI at or
A Il nt e¥Xthd RC ceadb $ bir lalnalt ex3 Z6m®Wd2 cryst al oscill a
A lntegramed!| oy&kt €LL
A 26to B.pdplication supply and |/ Os
A Supply SuP@R Pioswwer: Opn RPRetwwer Down aRawsoeltt)age

det edV¥Dor (

The ClockUnC@€&etYypobvides a range of oscillator a
i nclintdeer nall RGndstefthat ocr y,sthailg ho sscpieleldataonrd | ow

t y p 8eseral prescalers allow the frequency configuration of the AHB andtwo APBd o ma i n s .
The maxi mum fr éoqdEdBoOYNad fnst lmeg el h20 OnaMH zZnu m offr equ e r
t httwAPB domai ns i nicsl WiHlzn gArPABPR410 0 MH SEaqure 2-5.
GD32F450xx clock treef or details on the clock tree.

The Reset CR@GYWcroonlt trionieste Kk i n systemardset resets the processor
core and peripheral IP components. Power-on reset (POR) and power-down reset (PDR) are
always active, and ensures proper operation starting from 2.4 V and down to 1.8V. The device
remains in reset mode when Vop is below a specified threshold. h Bembedded 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:

A Vop range: 2.6 to 3.6 V, external power supply for 1/Os and the internal regulator.
Provided externally through VDD pins.

A Vssa, Vopa range: 2.6 to 3.6 V, external analog power supplies for ADC, reset blocks,
RCs and PLL. Vopa and VSSA must be connected to VDD and VSS, respectively.

A Vear range: 1.8 to 3.6 V, power supply for RTC, external clock 32 KHz oscillator and
backup registers (through power switch) when Voo is not present.
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3.4. Boot modes

At startup, boot pins are used to select one of three boot options:
A Boot from main Flash memory (default)

A Boot from system memory

A Boot from on-chip SRAM

The boot | oadtelre iisBt) &dfaailendt cirnmat i on FOM cnkesmd royr t
(st ememo) y It is used Fbamémaroygriaym u hiérPA9U RIARTDO
PA10)USARFR10 and PB11l, oranRIC1BOS(BRAH, PEA1D, PA1l1l
PA12n deviclegd mddseo. can be used to transfer and
the data and the veetf @wlntda btlbeo oste cftra dorin astsahnlkneno r y

i's sellgadctadds.o t hwpporftrsd mfFbambmor ysedyt i ng a bit in
bytes.
3.5. Power saving modes

The MECWpport ki bhtdgpeoavkr saving modes to achieve
consumpthieynslae ep nmoaeml, eep mosla,nddrydirhede. oper at i n
modes reduce the powemw ddres ampptlicmtarmdadlalnaehi e
bet ween the CPU operating time, speed and power
A Sleep mode

In sleep mode, only the clock of CPU core is off. All peripherals continue to operate and

any interrupt/event can wake up the system.
A  Deep-sleep mode

In deep-sleep mode, all clocks in the 1.2V domain are off, and all of the high speed

crystal oscillator (IRC16M, HXTAL) and PLL 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, the LVD output, ENET wakeup, RTC wakeup and

USB wakeup. When exiting the deep-sleep mode, the IRC16M is selected as the system

clock.
A Standby mode

In standby mode, the whole 1.2V domain is power off, the LDO is shut down, and all of

IRC16M, HXTAL and PLL are disabled. The contents of SRAM and registers (except

backup registers) are lost. There are four wakeup sources for the standby mode,

including the external reset from NRST pin, the RTC, the FWDGT reset, and the rising

edge on WKUP pin.

3.6. Analog to digital converter (ADC)

A 12bit SAR ADC's conveMS$SBon rate is up to 2.6
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A 12bi t-pi th)i t8-boator6f i gurabl e resolution
A Hardware sampling ratio adjnpsrtaavbedsel tddribloGt 2 t o 2
A I npvuotl traagneyesa &poa2 . \6OVooAO3 . \§
A Temperature sensor
Up t o thirteM3PA&® nounannel ADCs aredewitegr attdeldhafn a
19 multiplexed channelils:c h&nneexlit efrral i rcthearnmell st e
( ¥en9e, 1 channel for i ntrefipeand rilefcelraeemmcesl vfodrt aegxet
power sVagp!l yTh(e i nputi svoblettangeee mr a2n.gée Y hampd har & wé.r e
oversampling scheme improVveadipreg fohemanece atvbd! e
burden from the CPU. An analog watchdog bl ock ¢
ar e required to reimii a0 whtédsmolad smiendow. A C
management bl ock can be wused to perform conver
di scontinuous mode to support more advanced use
The ADC can be triggered from the eneensiMERIJener af
and the advaTiMERl aTiMEeRF)s with internal connectio
sensor can be used to generate a voltage that v
connected to the ADC_I N16 i mpwetr tc htaeren esle nwhoirc o uit ¢
in a digital val ue.

3.7. Digital to analog converter (DAC)
A Two 12-bit DAC converterofi ndependen put channel
A 8-bit or 12-bit mode in conjunction with the DMA controller
The -bli2z buf f er e dsubed© gendratervarigble analog outputs. T h es alr AeC
desednwintthe grreagiedt or st Mh®PQAL sthrmare tibsée g d strheed
ti mer wupdadre BMiTtighu tDSMA. Tshuep pnoarxti mum out put value
VREFEP

3.8. DMA
A 16 chanmelconbdvadl leearch channel (&rfeocobDMAQuanbl

DMAX

Support indepehlmidenme®or 16and2peri pheral trans/|
Peripheral sTi mepp pSEEREAI,YECARTSARTBACI 22S SDI O and
DCI

> >

The flexi-puepDBEkeomalrplt berde a hardware method o

bet ween peripherals and/or memory without inter
bandwi dth for ot heThrseygspesn dfunaticaemssu ppeotrit ed :

peripheral ¢e¢momemoos ypemi pher al, memory to memor )
Each channel ifsi xoemadndwat e d DMA hree gpureisotrsi t i es of DN
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requests are determined by software cornafnisgfuerrat i
size of sour cearaend nddeespteinndaetnitonand configurabl e.

3.9. General-purpose inputs/outputs (GPIOs)
A Up t of alAt0 GPI Os, al lexmapmabl é narerX@pt | ines
A Analog input/output configurable
A Alternate function input/output configurable
There arldlemetualpo®epi(iGPL1iO) GD3I2F4B6amed PAO ~ PA
PBO ~ PBI15,PCPLCGD~ P13~ PEL1D~ PF1D~ P15~ PH
PH15 ahd PHID1 i mpl ement | ogic input/output funct
related control and configuration registers to
The external interrupts on the GPI O pinmnrsatofont he
registedatenrupe/ e eEXtITI Qo ntTrhel IGPristh apr cerdt swi & rhe opi
alternative functions (AFs) to obtaEacmawif mamef
GPlI O pins can be configur e-gublyp esdorfabiwia)r,e aass ionupt upt
or wi t huoputo r@ aplwhl)l or as peripheral alternate f unc
shared with digital or anal og elutreremat ec afpuarbd tei oe
for analog inputs.

3.10. Timers and PWM generation

A Twd ébiatdvancedTIMEIRMEeTMER ) , & Bbgifetn e i ame TIME R ,
TMER TIMER~TIMER. 3t wo -b3gg netiae(TMER &TIMER)and t wo
16ébit basTIME RS & THEErFS) (

A Up to 4 indepenmRWMautcphmmman esi nput capdmuerealf or

ti mamd external trigger input
A 1eit, mot or acdovnat ntcoelde PpWMigtr m mma btl iemael eqalner at i on
out put match
A Encoder interface controller with two inputs
A 24it SysTiowhk otuinmherr d

A 2 watchdofgr wa tmehtdiondenrdi n dwat c htdionge r

The advanced timer (TIME R & TIME R) 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 4 independent channels can be used

for input capture, output compare, PWM generation (edge-aligned or center-aligned counting

modes) and single pulse mode output. | f conf i gur ed-bats ahaentehéatsdie
functsi asTIMENRe t ilmetlaygnchroni zed with external sic
with pdarerrast agemelrech hsamet bAec laintdedteaneir es .

Theemngetialecran be used for ai walrueitygioghe peapagl seisgn
pul se width measurement or outapsutngweaeyefudrsaet gen e

59



2

GigaDevice GD3RS @ PDat asheet
or PWM ,uwpt givtiddepeahamifelrs i nput captulMMERuUt&p Ut ¢
TIMERIi s basedbioth -reault3cpd dowmtc®r amidt ap 1l BBER | &1 .
TIMERIi s baseldbiotn -raaultcmad up/ downchiunt gr eIMERIG @ar .1 6
TIMER 3 s basedbioth-raaultbddd upcouhbhiterpadkegahd@éBtal ti me
al sopporensodmtrer face with two inputs using quadr
The btaismer, KiMEWwn BMERB, @maienly DODAEdtfromgger gener
They can al sosibmredildes ¢ dtasneabase.
The GBXDERave two watchdoweaep ertidpigemiah dow wat chdoc
timemMhey offer a combination of high safety | ev
Théerwet chtiilongr i nclbuidesdoawnlt2i nga rcdm8-b ipe re s clatl eirs
clocked from anKHzn dienpteenedrneenlta BBR2i t operates indep
main clock, i tdeesplnezoppde ratiby i. mbdean be used eit
wat chtdoogr eset the device when-raunpnrionbgl etm noecrc ufrosr, a
t i memmauntagement .
The windbwWwowaitesr basei ondawnter that cramnmienget
I¢an be used as a watchdog to reset the device
t hhmain cl ock. Wwe k hiapt emr e@atr lyapability and the ¢
debug mode.
TeSysTick timer is dedicated for OS, cauntceoru.l dl te
features:
A A D4dtown counter
A Aut o rcealpoashd | ity
A Maskable system intetriraupdo wgretnerr arté amh evsh e
A Programmable clock source

3.11. Real time clock (RTC) and backup registers

A Independent binary-coded decimal (BCD) format timer/counter with twenty 32-bit backup
registers.

A Calendar with sub-second, seconds, minutes, hours, week day, date, year and month
automatically correction

A Alarm function with wake up from deep-sleep and standby mode capability

A On-the-fly correction for synchronization with master clock. Digital calibration with 1 ppm

resolution for compensation of quartz crystal inaccuracy.

The real time clock is an independent timer which provides a set of continuously running
counters in backup registers to provide a real calendar function, and provides an alarm
interrupt or an expected interrupt. It is not reset by a system or power reset, or when the
device wakes up from standby mode. A prescaler is used for the time base clock and is by
default configured to generate a time base of 1 second from a clock at 32.768 KHz from
external crystal oscillator.
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3.12.

3.13.

3.14.

Inter-integrated circuit (12C)

A Up tol2€Chbae int esrufppoeds daonr h master and sl ave
up t oKH4(0MPast mode)

A Provide arbitrmttiioomalf umEC i 6pacloet error chec
c h eicrkg

A Supposht ¢ 1Zmidt addressing mode and general cal

Thedinteisaaa internal circuit all owi2iCgt epfmmaoai
whi ¢k an industry standard two | ine serial i ni
hardwar etwoTbheseéal ' ines are KSDMmdas & egdrailalc! d
(SCLThe 1 2C module provides transfer rate of wup
400 KHz inTh&&t mmddelrasalasm arbitration deéeéect f 1
situation where mor e t htarna nosnnei tmatsdttdaru $aotatt ehnephtes ste
ti MEREGB cal dwl atlesro i mr ¢ RiCe ¢ & a p e pafcckkeenr chrec ki ng f or
| 2C dat a

Serial peripheral interface (SPI)

b

Up t ®&P3i xmasrviat h a fr8@uHzncy of up to
Support both master and sl ave mode

Hardware CRC calculation and transmit automatic CRC error checking

Quad wire configurationfomlvyaii)mmb3RI 5 n master m

> > >

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 SPI5 (SPI5
is not available in GD32F450Vx series).

Universal synchronous/asynchronous receiver transmitter

(USART/UART)

A Up toUSAmRAEsnd fourwiUgmBMmas pegd 1t20.MHz

A Supports both asynchronous and clocked synchr
A 1 rDA SIR encoder and decoder support

A LiItNeaglneration and detection

A 1 SO 73loempl i ant smart card interface

The USARSARTO, ,WSARTTRZ, USARTYARRI( UABARTG,
UART @res edt rtaondsdtea bet ween parall el and serial [
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full dupl exga ataai rggchyanchronous ditsaaym®sohromoon
used f232 RSt andardncommani@ART ol udes a progr amma
rate generator which gystcamptadll pc kodf e ddig cealtdeicdk g f toh e
the UBAMRRTansmitter Taerd US&UEXdRTVe0DO . supports DMA f
for high speed data communication.

3.15. Inter-IC sound (I12S)
A Two 2 S Ibrutse siiatampling frequency from 8 KHz to 192 KHz, multiplexed with

SPI1 and SPI2

A Support eitBémvmarsmmde or
A Sampling freqwWelacups Kthr @#r2eB supported
The Inter-IC sound (12S) bus provides a standard communication interface for digital audio
applications by 4-wire serial lines. GD32F450xx contain an 12S-bus interface that can be
operated with 16/32 bit resolution in master or slave mode, pi n mu ke twithp 3P&E »xand
SPI2. The audio sampling frequencies from 8 KHz to 192 KHz is supported.

3.16. Universal serial bus full-speed interface (USBFS)
A On&SB devicefludpe # DITGwi ahe frequendhpbiup st o
A Ilnternalos4ad IsMlHapmmytd tesls oper ati on
A lntern®Limai WSBo@pKiyant
A Il nt eUSBABHY support
The UniveksBUs SéuUBwBI)r ei wb wthdiddectional endpoints. The devi ce
controller enabl es 1 2 wittM ntegrated tradseetvexs. Brxarmsaargtei o n
formatting is performed by the hardwddgeppiomd¢lisudi
both host and device modes, as well as OTG mode
Session Request! ( SRP)c onlthei rssp eae dioudlS8r PHY i nt er i
fudldeed espekdwoperati on, no moree@xtkernabppPeivt s
four types of transfer (control, bul k, I nterrup
The required precise 48 MHz clock which can be
clock source must use oarn) HXITARLY ctriystiaht esmcal | 48
automatic trimming moeass thhmer atl il @ws cryst al

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

A Ond&JSB devicehh gipte/b@T@wi ahefrequemdby tdup to
A Anexternal PHY device connewhteend uitshl Sntighdee UL PI i s

USBHS supports both hoswelandasdeOT & embdhdogdoetsi, & haisbl o s
Prot bEINP a%hedssi on Requ&RP.PMThttocowintf ol |l er provid
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3.18.

3.19.

3.20.

forternal USB PHY integratispeeandSiBt PHlysfaund emnnai
speed epekdwoperation, nohmpriesertedatd! PH¥sbOGphp
types of transfer (cionnectodondws k, @ emrtoetea cudpln. EHRUBE
connection is supportes abhphbedSBHSHdeE rma e .al s o
DMA engine operating as an AHB buhse nudasttaenrsfiemn L
bet ween USBHS and system.

Controller area network (CAN)

A TW&€AN2. 0B interface with upommunli dbtiitdrs frequert
A lntern®Litmai €CAMo mplliyant

Cont r arleleetr wQGAKN) is a method for enabling serial communication in field bus. The
CAN protocol has been used extensively in industrial automation and automotive applications.
It can receive and transmit standard frames with 11-bit identifiers as well as extended frames
with 29-bit identifiers. Each CAN has three mailboxes for transmission and two FIFOs of three
message deep for reception. It also provides 28 scalable/configurable identifier filter banks
for selecting the incoming messages needed and discarding the others.

Ethernet (ENET)

b

| E E8B2.3 compliant media access controller (MAC) for Ethernet LAN
10/100 Mbit/srateswi t h de di cceotneedd oDMATr and SRAM
A S u p plmardware precision time protocol( PTP) cwnf br mMEE¥# 1688

>

The Ethernet media access controller (MAC) conforms to IEEE 802.3 specifications and fully
supports IEEE 1588 standards. The embedded MAC provides the interface to the required
external network physical interface (PHY) for LAN bus connection via an internal media
independent interface (MIl) or a reduced media independent interface (RMII). The number of
MII signals provided up to 16 with 25 MHz output and RMII up to 7 with 50 MHz output. The
function of 32-bit CRC checking is also available.

External memory controller (EXMC)

A Suppoextteedme alo ISSRAMP SRAROManNORFI aashNAND Fl ash an
CF c,arSDRAM w6 ebhd atpa bus

A Provide ECChaaldwairat mogule for NAND Flash mem

A Two SDRAM banks with indewpteabd®BIt Rown Allligneasi o
Col umn Adbirtssinter nal banks address

A SDRAMemory size: (25B6MB32bi4tx16Mx16bit (128 MB
MB)

External memory controller (EXMC) is anltitadbrevi
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di vi dedeviesruagblanker external, deac-besbhpasritts own
selection signal but at one t iTme EXdOb psvaode e b a n k
execution from external memory except NAND Flash and CF card. 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.
theEXMC of GD32F450xx in LQFP144 & B@AtbD@sespacka
dynamic random access | tmemolawnsl|(&BDRAMAHB transa
appropriate SDRAM protocol, and meanwhil e, mak e
the exter ndelviSERRAMrIre satisfied.

3.21. Secure digital input and output card interface (SDIO)
A S u p p®D2.0/SDIO2.0/MMC4.2 host interface
The Secure Digital Input and Output Card Interface (SDIO) provides access to external SD
memory cards specifications version 2.0, SDIO card specification version 2.0 and multi-media
card system specification version 4.2 with DMA supported. In addition, this interface is also
compliant with CE-ATA digital protocol rev1.1.

3.22. TFT LCD interface (TLI)
A 24it RGB Parallelspepkeéel OURGEB888B bit
A Supports upoRd XX@8&As ol uti on
A 2 didmlyay s with dedibciatt)ed FI FO (64x32
The TEDnterface prbel ddsgat phr RGB )( Raendd, sGrgeneanl sa
horizontal, vertical awdcbhabaiEmdabloam,ad®ixwetl pCtl ofc
to a vari(liyguwifd L&Dy st al ( Dhismp | Riyl) mahrdaAnmbHiantl dar ) f
DMA engine contdatuoufsdi gmmoayetem memory to TLI é
extr nal LCD di srpdtagyy erTsvoase@epaupported in TLI, as
bl ending function.

3.23. Image processing accelerator (IPA)

A Copoyne source image to the destination image
A Convert one source image to the destination ir
A Convert cdantdwdblsomurce images to the destination
A Fill up the destination image with a specific

The Image processing accelerator (IPA) provides a configurable and flexible image format
conversion from one or two source image to the destination image. Eleven pixel formats from
4-bit up to 32-bit per pixel independently for the two source images and five pixel formats from
16-bit up to 32-bit per pixel for the destination image are supported. Two 256*32 bits Look-
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Up Tables (LUT) separately for the two source images are implemented for the indirect pixel
formats.

3.24. Digital camera interface (DCI)

A Digital video/picture capture

A 8/10/12/14 data width supported

A High transfer efficiency with DMA interface

A Video/picture crop supported

A Var imiussel formats supportedBincluding JPEG/ YCr
A Hard/ embedded synchronous signals supported

DCl is an 8-bit to 14-bit parallel interface that able to capture video or picture from a camera
via Digital Camera Interface. It supports 8/10/12/14 bits data width through DMA operation.

3.25. Debug mode

A Seri al TivGGetep g ( 8 WDP)

The AIWIDP I nterfaceand embaddcednbi ned JTAG and

port that enables either a serial wire debug or
3.26. Package and operation temperature
A BGA1{GD32F4BQFR)(4GD32F450ZQFP ABGAD32F450VxX)

>

Operation tempe0ACutr @ i+@dulLt:ri al |l evel)
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4, Electrical characteristics
4.1. Absolute maximum ratings

The maxi mum ratinwghi ahethdededvimie scam be subject

damaging t Nettdheavti ctethe device is not guaranteed
maxi mum r ati ngs .abBxoploustuer ematxoi muhme r ating conditio
may affect Idietvy.ce reliabi

Table 4-1. Absolute maximum ratings®®

Symbol Parameter Min Max Unit
Vbp External voltage range® Vss - 0.3 Vss + 3.6 \Y
Vbopa External analog sul VssxgO0. 3 Vssa 3. \Y,
VAT External battery supply voltage Vss - 0.3 Vss + 3.6 \Y,
Vin Input voltage on 5V tolerant pin® Vss - 0.3 Vop + 3.6 \Y

Input voltage on other I/O Vss - 0.3 3.6 \Y
| qowk| Variations between different VDD power pins o} 50 mV
[VssxT Vss| Variations between different ground pins o] 50 mV
lo Maximum current for GPIO pins 3 Res5 mA
Ta Operating temperature range -40 +85 C
Power dissipation at Ta = 85€C of BGA176 o] 888
Po Power dissipation at Ta = 85C of LQFP144 o} 820 mw
Power dissipation at Ta = 85C of LQFP100 o} 697
Tstc Storage temperature range -65 +150 C
Ty Maximum junction temperature o} 125 C

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

(2) Allmain power and ground pins should be connected to an external power source within the allowable range.

(3) Vi maximum value cannot exceed 5.5 V.

(4) 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.

4.2. Recommended DC characteristics

Table 4-2. DC operating conditions

Symbol Parameter Conditions Min®| Typ [Max®| Unit
Voo Supply vol t/| o} 2.¢3.713.¢V
Vbpa Anal og supply Same as Vop 2.4¢3.13.¢ V
VBAT Battery suppl ) 1.8 8 3.¢ V

(1) Based on characterization, not tested in production.
(2) Inthe application which Vgar supply the backup domains, if the Vgar voltage drops below the minimum value,
when Vpp is powered on again, it is necessary to refresh the registers of backup domains and enable LXTAL

again.
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Figure 4-1. Recommended power supply decoupling capacitors®®

100 nF

4.7 eF + N * 100 nF

leF

leF

VBAT

VSS

N * VDD

VSS

VDDA

10 nF e

VREFP

TOTF VREFN

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

Table 4-3. Clock frequency®

Symbol Parameter Conditions Min | Max | Unit
fucLk AHB c¢l ock fre 4 20(MHz
fapB1 APB1 clock fr 0 50| MHz
faps2 APB2 clock fr o} 10 0| MHz
(1) Guaranteed by design, not tested in production.
Table 4-4. Operating conditions at Power up / Power down®
Symbol Parameter Conditions Min | Max | Unit
Vpopri se ti me 0 S
tvoop - o} - es /
Vpopf al | ti me 20 S
(1) Guaranteed by design, not tested in production.
Table 4-5. Start-up timings of Operating conditions®®@®
Symbol Parameter Conditions Typ Unit
) Clock source 14 3
tst aipt St aupt ti me ms
Clock source 14 3

(1) Based on characterization, not tested in production.
(2)  After power-up, the start-up time is the time between the rising edge of NRST high and the main function.

(3) PLLis off.
Table 4-6. Power saving mode wakeup timings characteristics®®
Symbol Parameter Typ Unit
tsieep Wakeup from Sleep m 1.5
€S
tbeepl ee Wakeup fr-eme®pem®®e™On 3.3
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Symbol Parameter Typ Unit
Wakeup fr-eme®pemode 3 3
" LDOhow ponwde
tstandb Wakeftipom Standby mod 14 3 ms

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

4.3. Power consumption

The power measurements specified in the tables represent that code with data executing from
on-chip Flash with the following specifications.

Tabled4-7.Poweronsumption ch@a&teristics

Symbol Parameter Conditions Min |Typ®| Max | Unit

Vbbp= Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 200 MHz, All peripherals | 8 |98 .| &8 | mA
enabled
Vbp= Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 200 MHz, All peripherals | 6 (59 .| 8 mA
disabled
Vbbp= Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 180 MHz, All peripherals | 6 (88 .| & mA
enabled
Vbbp= Vopba = 3.3 V, HXTAL = 25 MHz,
System clock = 180 MHz, All peripherals | 6 (54 .| & mA
disabled
Vbbp= Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 120 MHz, All peripherals | 6 (60 .| & mA

Supply current enabled
(Run mode) Vobo= Vopa = 3.3V, HXTAL = 25 MHz,
System clock = 120 MHz, All peripherals | 8 |37 .| & mA
disabled
Vobo= Vopa = 3.3V, HXTAL = 25 MHz,
System clock = 108 MHz, All peripherals | 6 [55.| & mA
enabled
Vbop= Vppa = 3.3V, HXTAL = 25 MHz,
System clock = 108 MHz, All peripherals | 8 |34 .| & mA
disabled
Vobo= Vopa = 3.3V, HXTAL = 25 MHz,
System clock = 90 MHz, All peripherals 60 |46.] o mA
enabled
Vbop= Vppa = 3.3V, HXTAL = 25 MHz,
System clock = 90 MHz, All peripherals 8 |29.] ¢ mA
disabled

Iop+lppa
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Symbol Parameter Conditions Min |Typ®| Max | Unit

Vobo= Vopa = 3.3V, HXTAL = 25 MHz,

System clock = 60 MHz, All peripherals o (31.] @ mA
enabled

Vbbp= Vopa = 3.3 V, HXTAL = 25 MHz,

System clock = 60 MHz, All peripherals 8 |20.] o mA
disabled

Vbbp= Vopa = 3.3 V, HXTAL = 25 MHz,

System clock = 30 MHz, All peripherals 8 |180¢ o mA
enabled

Vobo= Vopa = 3.3V, HXTAL = 25 MHz,

System clock = 30 MHz, All peripherals 0 |1L2.] o mA
disabled

Vbobo= Vopa=3.3V, IRC16M = 16 MHz,

System clock = 25 MHz, All peripherals 8 |1440| o mA
enabled

Vbobo= Vopba=3.3V,IRC16M =16 MHz,

System clock = 25 MHz, All peripherals 8 |948 o mA
disabled

Vbobo= Vopba=3.3V, IRC16M = 16 MHz,

System clock = 16 MHz, All peripherals 8 |1010] o mA
enabled

Vbobo= Vopa=3.3V,IRC16M = 16 MHz,

System clock = 16 MHz, All peripherals 8 |6.9 0o mA
disabled

Vbobp= Vopba=3.3V,IRC16M = 16 MHz,

System clock = 8 MHz, All peripherals 6 |6.3 0o mA
enabled

Vbobo= Voba=3.3V,IRC16M = 16 MHz,

System clock = 8 MHz, All peripherals ) 4.7 0 mA
disabled

Vbobp= Vopba=3.3V,IRC16M =16 MHz,

System clock = 4 MHz, All peripherals 8 |428] o mA
enabled

Vbobo= Voba=3.3V,IRC16M = 16 MHz,

System clock = 4 MHz, All peripherals d 350 | o mA
disabled

Vpbp= Vppa=3.3V, IRC16M =16 MHz,

System clock = 2 MHz, All peripherals 8 |3.04 o mA
enabled

Vbobo= Vopba=3.3V,IRC16M = 16 MHz,

System clock = 2 MHz, All peripherals 6 |2.9 0o mA
disabled
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Symbol Parameter Conditions Min |Typ®| Max | Unit

Vobo= Vopa = 3.3V, HXTAL = 25 MHz,
System clock = 200 MHz,CPU clock off, Alll 6 |6 60| 8 mA
peripherals enabled
Vbp= Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 200 MHz, CPU clock off, | 8 |28 .| & mA
All peripherals disabled
Vbp= Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 180 MHz, CPU clock off, | 6 (60 .| & mA
All peripherals enabled
Vobo= Vopa = 3.3V, HXTAL = 25 MHz,
System clock = 180 MHz, CPU clock off, | 6 (26 .| & mA
All peripherals disabled
Voo= Vopa = 3.3V, HXTAL = 25 MHz,
System clock = 120 MHz, CPU clock off, | 6 (41 .| & mA
All peripherals enabled
Vobo= Vopa = 3.3V, HXTAL = 25 MHz,
System clock = 120 MHz, CPU clock off, | 6 (18 .| & mA
All peripherals disabled
Vobo= Vopa = 3.3V, HXTAL = 25 MHz,
System clock = 108 MHz, CPU clock off, | 6 (38 .| & mA
Supply current All peripherals enabled
(Sleep mode) Vbbp= Vopa = 3.3 V, HXTAL = 25 MHz,
System clock = 108 MHz, CPU clock off, | 6 (17 .| & mA
All peripherals disabled
Vobo= Vopa = 3.3V, HXTAL = 25 MHz,
System clock = 90 MHz, CPU clock off, All| & |3 1.| & mA
peripherals enabled
Vobo= Vopa = 3.3V, HXTAL = 25 MHz,
System clock = 90 MHz, CPU clock off, All| 6 (14 .| & mA
peripherals disabled
Vobo= Vopa = 3.3V, HXTAL = 25 MHz,
System clock = 60 MHz, CPU clock off, All| 8 |22.| & mA
peripherals enabled
Vobo= Vopa = 3.3V, HXTAL = 25 MHz,
System clock = 60 MHz, CPU clock off, All| & |11 .| & mA
peripherals disabled
Vbop= Vppa = 3.3V, HXTAL = 25 MHz,
System clock = 30 MHz, CPU clock off, All| 6 (13 .| & mA
peripherals enabled
Vobo= Vopa = 3.3V, HXTAL = 25 MHz,
System clock = 30 MHz, CPU clock off, All | 0 7. 5| o mA

peripherals disabled
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Symbol Parameter Conditions Min |Typ®| Max | Unit

Vbbo= Vopba=3.3V,IRC16M = 16 MHz,

System clock = 25 MHz, CPU clock off, All| 6 |10.| 8 mA
peripherals enabled

Vob= Vopa = 3.3V, IRC16M = 16 MHz,

System clock = 25 MHz, CPU clock off, All | 0 5.07 o mA
peripherals disabled

Vob= Vopa = 3.3V, IRC16M = 16 MHz,

System clock = 16 MHz, CPU clock off, All | 0 7.9 o mA
peripherals enabled

Vbbp= Vopba=3.3V,IRC16M = 16 MHz,

System clock = 16 MHz, CPU clock off, All| 6 |4 . 5 & mA
peripherals disabled

Vbobo= Vopa=3.3V, IRC16M = 16 MHz,

System clock = 8 MHz, CPU clock off, All | 8 5.1 8 mA
peripherals enabled

Vbobo= Vopba=3.3V,IRC16M =16 MHz,

System clock = 8 MHz, CPU clock off, All | 8 3.5 0 mA
peripherals disabled

Vbobo= Vopba=3.3V, IRC16M = 16 MHz,

System clock = 4 MHz, CPU clock off, All | @ 3.7 0o mA
peripherals enabled

Vbobo= Vopa=3.3V,IRC16M = 16 MHz,

System clock = 4 MHz, CPU clock off, All | 8 3.0 o mA
peripherals disabled

Vbobp= Vopba=3.3V,IRC16M = 16 MHz,

System clock = 2 MHz, CPU clock off, All | 0 3.1 0o mA
peripherals enabled

Vbobo= Voba=3.3V,IRC16M = 16 MHz,

System clock = 2 MHz, CPU clock off, All | 8 2.7 8 mA

peripherals disabled

Vbop= Vopa = 3.3V, LDO in normal power
and normal driver mode, IRC32K off

Vbobo= Vopa = 3.3V, LDO in normal power
Supply current } P 3 1.1 11 | YA
and low driver mode, IRC32K off, RTC off

(Deep-Sleep I 3V LDO in| d
mode) pp=Vooa=3.3V, mlowpowerandi 5 1o g 11 | YA

normal driver mode, IRC32K off, RTC off

Vpp= Vppa = 3.3V, LDO in low power and
low driver mode, IRC32K off, RTC off

Vopo= Vopa = 3.3 V, LXTAL off, IRC32K on,
RTC on SRAM ON

0 6. 8 165 | >A
Supply current

(Standby mode) |\/, = vppa = 3.3 V, LXTAL off, IRC32K on,
RTC off SRAM ON

o} 6 .05 16.5 | >!
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Symbol Parameter Conditions Min |Typ®| Max | Unit

Vbop= Vbopa = 3.3 V, LXTAL off, IRC32K off,
RTC off SRAM ON

o} 5. 9165 | >A

Vbop= Vbopa = 3.3 V, LXTAL off, IRC32K on,
RTC on SRAM OFF

o} 5. 2165 | >A

Vobo= Vopa = 3.3V, LXTAL off, IRC32K on,
RTC off SRAM OFF

o} 4. 8165 | >!

Vobo= Vopa = 3.3V, LXTAL off, IRC32K off,
RTC off SRAM OFF

o} 430 | 16.5 | >!

Voo 0ff, Vopa off, Vear = 3.6 V, LXTAL on
with external crystal, RTC on, LXTAL High| & 3.8 8 >A
driving SRAM ON
Voo off, Vopa off, Vear = 3.3 V, LXTAL on
with external crystal, RTC on, LXTAL High| & 3.4 0o >SA
driving SRAM ON
Vop 0ff, Vopa off, Vear = 2.6 V, LXTAL on
with external crystal, RTC on, LXTAL High| & 3. 2| 0 >A
driving SRAM ON
Voo off, Vopa off, Vear = 3.6 V, LXTAL on
with external crystal, RTC on, LXTAL High| & 1.9 0o >SA
driving SRAM OFF
Voo off, Vopa 0ff, Vear = 3.3 V, LXTAL on
with external crystal, RTC on, LXTAL High | @ 1.8 0 >A
driving SRAM OFF
Battery supply | Voo off, Vopa off, Vear = 2.6 V, LXTAL on
IgaT current (Backup | with external crystal, RTC on, LXTAL High | 0 1.5 9 >SA

mode) driving, SRAM OFF

Voo off, Vopa 0Off, Vear = 3.6 V, LXTAL on

with external crystal, RTC on, LXTAL Low | 8 3.024 o >|
driving, SRAM ON

Voo off, Vopa 0Off, Vear = 3.3 V, LXTAL on

with external crystal, RTC on, LXTAL Low | & 2.0 o >|
driving, SRAM ON

Vop off, Vopa 0ff, Vear = 2.6 V, LXTAL on

with external crystal, RTC on, LXTAL Low o} 2.6 0 >SA
driving, SRAM ON

Voo off, Vopa oOff, Vear = 3.6 V, LXTAL on

with external crystal, RTC on, LXTAL Low | & 1.3 0 >l
driving, SRAM OFF

Voo off, Vopa 0Off, Vear = 3.3 V, LXTAL on

with external crystal, RTC on, LXTAL Low | & 1.2 8 >|
driving, SRAM OFF
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Symbol Parameter Conditions Min |Typ®| Max | Unit

Voo off, Vopa oOff, Vear = 2.6 V, LXTAL on
with external crystal, RTC on, LXTAL Low | @ 0.9 o >SA
driving, SRAM OFF
Voo 0ff, Vopa off, Vear = 3.6 V, LXTAL off
with external crystal, RTC off, SRAM ON
Voo off, Vopa off, Vear = 3.3 V, LXTAL off
with external crystal, RTC off, SRAM ON
Voo off, Vopa off, Vear = 2.6 V, LXTAL off
with external crystal, RTC off, SRAM ON
Voo off, Vopa off, Vear = 3.6 V, LXTAL off
with external crystal, RTC off, SRAM OFF
Voo off, Vopa off, Vear = 3.3 V, LXTAL off
with external crystal, RTC off, SRAM OFF
Voo off, Vopa 0ff, Vear = 2.6 V, LXTAL off
with external crystal, RTC off, SRAM OFF

@
@
©)
©)
®)

(6)
Fi

Based on characterization, not tested in production.

Unless otherwise specified, all values given for To =25 N and test result is mean value.

When System Clock is less than 4 MHz, an external source is used, and the HXTAL bypass function is
needed, no PLL.

When System Clock is greater than 8 MHz, a crystal 8 MHz is used, and the HXTAL bypass function is
closed, using PLL.

When analog peripheral blocks such as ADCs, DACs, HXTAL, LXTAL, IRC16M, or IRC32K are ON, an
additional power consumption should be considered.
Al l GPl1 Os are configured as analog mode except standby
gure 4-2. Typical supply current consumption in Run mode
120‘
98.12
100 |
< 80 r —o— All peripherals enabled
\E, —— All peripherals disabled
3
0 60
+ 50.74
=
40
20
0 e S
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Figure 4-3. Typical supply current consumption in Sleep mode

70 ‘ 66.50
60.26
60
50 |
< —&— All peripherals enabled
Eawl —m—All peripherals disabled 38.58
<
[a]
o
+D 30
_a 28.96
20
10
0 | . . A r 3 r - r r r r r r r »'
2 4 8 16 25 30 60 90 108 120 180 200

System clock (MHz)

Table 4-8. Peripheral current consumption characteristics®
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Peripherials® Typical consumption at Ta =25 1 e
S TYP”
USB_UKBBB_HS 4.5
ETH_MAETH_MAC+ TX 6 66
ETH_MAC+RKH_MAC_PT
I PA 1.89
DMA1 3.32
DMAO 3.36
TCMSRAM 1.04
BKPSRAM 0.92
CRC 0.45
ARBL GPI OA 0.57
GPI OB 0.509
GPI OC 0.57
GPI OD 0.58
GPI OE 0.61
GPI OF 0.509
GPI OG 0.60
GPI OH 0.60
GPI Ol 0.57
USB_FS 3.33
AHB2 TRNG 1.01
DCI 1.25 mA

AHB3 EXMC 4.29
UART?7 0.87
UARTE®6 0.06
DAC1+DRAC?2 5.35
P MU 0.3
CAN1 0.26
CANO 0.3
|1 2C2 0.16
l2C1 0.17
APBL | 2CO 0.18
UART4 0.13
UARTS3 0.1
USART?2 0.19
USART1 0.17

SPI 2/@ 2s2 0.06/0.12

SPI 1/@ 2s1 0.06/0.16
WWD G 0.92
TI MER13 0.92
TI MER12 1.01

75



2

GigaDevice GD3RHS @ Dbat asheet
TI MER11 1.02
TI MERG6 0.79
TI MERS 0. 77
TI MERA4 1.25
TI MER3 1.15
TI MER2 1.14
TI MER1 1.24
TLI 0.77
SPI 5 0.03
SPI 4 0.03
TI MER1O 0.64
TI MER9 0.63
TI MERS8 0.69
SYSCFG 0.02
SPI 3 0.06
APB2 SPI O 0.9
SDI O 1.5
ADC® 1.26
ADC“ 1.28
ADC® 1.68
USARTS 1.17
USARTO 1.06
TI MER7 2.23
TI MERO 2.19
ADDAPB1 | REF 0. 43
CTC 0.93
(1) Based on characterization, not tested in production.
(29 DENMandENbits in Theghhs@CeC are set to 1, and the converte
(3 Enable SPIx CLKEN, |1 2SSEL bit and | 2SEN bit set to 1 in
4 System agt.wc RAHE fesff ndik 4aresf ndik 2apccix ade24, ADON bit is set to
) I'f therer idesor ioWtbiBo n¥Ya=t Bed V, HMHIZAly st eIn5fRd . egc Rz ,
fapeFfucid farez fucliR.
4.4. EMC characteristics

EMS (el ectromagnetic ESBElI¢pdatimodtidtyp osihicd wdlaesg e
negatané@lBBursft Fast Tranpoeinti weoldmdgsbhegat irees)ul
givehab#@EMSharact &yibased on the EMS | éwalts an
witEC 64868600Des standard.
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Table 4-9. EMS characteristics®

Symbol Parameter Conditions Level/Class

Vol taampel i ed to alol Voo= 3. A=HACT

VEsD . ) LQF P14, k1 6 BIHz 3A
indacd unctional

conforms t 042
Fast transient vol Vop= 3. 3=V25T/
VeTB induce a functional|l LQFP14u4,<1 6 BHz 3A
100 p¥D@amW¥SPi ns confor ms t o444l

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

EMIEl ectromagnet )emilsnstiearnestueéstc e s Tpble 4-00. EMi t he
characteristics®, The el ectromagnetic fceldremmbhetobgdt
application, executindghEEWBGMpldi deeSc Evel IBAIRAA L A g .
standard whichespebodiesanthet he pin | oading.

Table 4-10. EMI characteristics®

Max vs.
. Tested ;
Symbol | Parameter Conditions [frxTaL/fHeLk] | Unit
frequency band
25/200 MHz

Vop= @&V.,TA= +25|0. MFHZ o MHI: 3. 42

LQFP1#cdk= 200
Semn Peak | Q 30MHz o3 M 10.41dB>V
conf or9wsE tJol 7

3:2017 130 MHZ Gl 12. 91

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

4.5. Power supply supervisor characteristics

Table 4-11. Power supply supervisor characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit

LVDT2: 8000 (ri si| o 2.15 o}

LVDT2: 9000 ( f al || & 2.04 o}

LVDT2: 9001 (ri si| & 2.28 o}

LVDT2: 9001 (f al || & 2.17 o}

Lowol tagelLVDT2:8010(risi| 8 |243| o
Vivbl) v
Detector leY ypq:90610(fall| s |231] &

LVDT<2=0a4 (risi| & |256]| &

LVDT<2=0asd (fall] o 2.45 4

LVDT<2=1®@®O (risi| 0o 2.7 o}

LVDT<2=1®0 (fal l| &8 |259| 5
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Symbol Parameter Conditions Min | Typ | Max | Unit
LVDT<2=1®4 (risi| o 2.84 o}
LVDT<2=1®A (f al l o] 2.73 o)
LVDT<2=1a®9(risi| & |298| &
LVDT<2=1a® (f al l o] 2.87 o]
LVDT<2=1Q2(risi| o 3.12 o}
LVDT<2=1a2(fall o] 3.01 o)
Vivoh@s LVD hyster o d 100 o mV
Vpeor( 1) | Power on reset threshold 8 3 240 8 \Y;
Power down reset
Vppr( 1) d o] 180 o \%
threshold
VpoRhyst? PDR hysteresis ) 3 600 & mv
Falling edge o} 2.7 0 \%
Veor3® |Brownout level 3 threshold
Rising edge o} 2.8 0o \Y,
Falling edge o} 2.4 0o \%
Veor2® |Brownout level 2 threshold
Rising edge o} 2.5 0o \%
Falling edge o] 2.1 0o \%
Veor1®@ |Brownout level 1 threshold
Rising edge o} 2.2 0o \%
VBoRhyst?® BOR hysteresis ) 3 104 & mv
trstrempo®|  Reset temporization ) 3 2 ) ms

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

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

Figure 4-4. Recommended PDR_ON pin circuit

PDR_ON

(1) The PDR supervisor can be enabled/disabled through PDR_ON pin.
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(2) When PDR_ON pin is connected to VSS (Internal Reset OFF), the VBAT functionality is no more available and
VBAT pin should be connected to VDD.
4.6. Electrical sensitivity
The device is strained in order to determine its performance in terms of electrical sensitivity.
Electrostatic discharges (ESD) are applied directly to the pins of the sample. Static latch-up
(LU) test is based on the two measurement methods.
Table 4-12. ESD characteristics®
Symbol Parameter Conditions Min | Typ | Max | Unit
Electrostatic discharge Ta=25C;
VESD(HBM) 6] 7000 V
voltage (human body model) JS-001-2014
Electrostatic discharge Ta=25C;
VEsD(cDMm) ) o) 800| V
voltage (charge device model) JS-002-2014
(1) Based on characterization, not tested in production.
Table 4-13. Static latch-up characteristics®
Symbol Parameter Conditions Min | Typ | Max | Unit
I-test ) N20Qg mA
LU Ta=25T ; JESD78
Vsupply OVer voltage 4 5.4 V
(1) Based on characterization, not tested in production.
4.7. External clock characteristics

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

Symbol Parameter Conditions Min | Typ | Max | Unit
fuxTAd) |[Crystal or ced 2. 60/b0 3V. { 4 8 | 32 |MHz
Re( 2) Feedback re Vbp= 3V. 3 ) 40(Q & kq
Recommended n
CuxTthA®) capacitance o 3 ) 20 | 30 | pF
OSCOUT
Dugiyxth?/Crystal or cer 3 30 | 50 | 70 | %
gm® Osci ltlragamscond Startup| 8 25 | 8 |mANV
Crystal or <cel Vbp= 3. BcLW¥,
IophxTial) o) 1 o) mA
current firc1ed BMH Z
Vbp= 3. BcL¥,
tsunxta) [ICrystal or cer 3 1.8 | & ms
fircieM BMH 2z

()
@
(©)

ChxtaL1 =

2 ol dLs)

H&T A E2

Based on characterization, not tested in production.
Guaranteed by design, not tested in production.
Fem@aCdyxfaLz it 1 s

recommended

mestCchh i n g
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a n dSCOUT. Fapap Ci t i s crystal/ ceramic |l oad capacitance,
manuf actoug, eCit i s PCB and MCU pin stray capacitance

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

Symbol Parameter Conditions Min Typ Max | Unit
Extechatk sourci(2. 60/30 3
fuxtaL (&) 1 3 50 |MHz
frequency \%
OSCI N input pi
VhxTal @) 0.Vbpo| o Vb \Y
voltage Vop= 3. 3
VuxTal?)[OSCI N input pin Vss 3 0.Vpl V
tH/ L(HXTA OSCI N high or o 5 d d ns
tR/ F(HXTA OSCIN rise or 3 d 10 ns
C @ OSCI N capapitarice ) 5 d pF
Du g ¥xTAP? Duty cycle ) 40 d 60 %

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

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

Symbol Parameter Conditions Min Typ Max | Unit

Crystal or
fLxThAl) Vop= 3. 3 3 32.7 & k H 2
frequency

Recommended
CuxThe) capacitance 3 3 15 ) pF
and 0OSC320

Crystal or ¢
Du cayx 1413 8 30 8 70 | %
cycl e
Medi um | oW
R ' 6 o}
) capabili
gm® Osci lthragmgcon _ e A
Hi gher dr
N ' 18 o}
capabili
Crystal or cel LXTALDR# 0D o} 0.9
IbpoLxThl) eA
current LXTALDR#D] o} 15 o}
Crystal or ¢
tsuL x *AY ) o] 0 1.8 o S
ti me

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

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

(3)  Cuixrau1 = Cixtarz = 2*(Croap - Cs), For Cixrair and CixraLz, 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) tsuL xTisithe 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.

80



2

GigaDevice GD3RS @ PDat asheet
Table 4-17. Low speed external user clock characteristics (LXTAL in bypass mode)
Symbol Parameter Conditions | Min | Typ Max |Unit

External clock s
fuxtaL®ey Vpop= 3. ) 32. 100(kH
frequency
) . 0. 17
VLxTa@PH|OSC3 21 N input pin 3 ] Vb
Vbb \
VixtaA®L [OSC3 21 N input pin ) Vss 8 |0.Wo
traxran® OSC32I N high o ) 450 0 0
ns
trirxran® OSC32I N rise o d d o 50
Ci @ OSB2I N input cs k) o) 5 3 pF
Dw
{;)LXTA Duty cycle 3 30| 50| 70 | %
(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
4.8. Internal clock characteristics
Table 4-18. High speed internal clock (IRC16M) characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
Hi gh Speed
fi Rc16M Osci |l REDEG M Vop= p¥a= 3V. 3 o} 16 o] MHz
frequency
Vopb= p¥a 3V.,3
) i -40 | 9 +5.0| %
| RC1é68cil |l g Ta=-4 QAC +85A €C1)
Frequency a Voo= o¥a= 3V, 3
. . i 20| o +2.0 | %
F ac ttorriymme g Ta= AC -~ ALBS5
A CCrcig A
Vobo= bo¥a= 3V, 3 =T AF -1.0 o] +1.0| %
|l RCl1é68cil |l g
Frequency Uasce o} o} 0.4 0 %
tri mmi hg s
Duagycily I RC168icill at
Vopo= p¥a= 3V. 3 45 50 55 %
2) cycle
| RC168cill ato Vop= bp¥a= 3V, 3
looarcis o] 66 80| >A
current facLrefixTaL_F220 MHz
| RC16M8Mcill at Vpop= bp¥a= 3V, 3
tsu rc1lely ) 3 2.4 4 >g
ti me facLedfixTaL_F220 MHz

€0
@

Based on characterization, not tested in production.
Guaranteed by design, not tested in production.
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Table 4-19. High speed internal clock (IRC48M) characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit

Hi gh Speed
fi RcasMm Oscillator Vop=3.3V o] 48 o) MHz

frequency

Vbop=Vppa=3.3V,
Ta=-40 AC AQ®+
| RC48M osci

Vbbo=Vppa=3.3V,

Frequency a ; i -3.0| o +3.0| %
Ta= AC ~ A8 5

40| o +5.0| %

F a c ttorriymme ¢
ACCRcC4s8 Vbbo=Vpbpa=3.3V,

Ta= AL

-20| o +2.0| %

| RC48M osci
Frequency Uasce o} o (0.1 9o %
tri mmi Wg s

| RC48M osci l

Di rRc4@m Vop= p¥a= 3V. 3 |45 | 50 | 55 | %
cycl e
| RC48M osci Vopo= p¥a~ 3V,3
Ibpai Rcl i d | 240 | 300 | €A
operating facLefuxtaL_Fi2.0 MH 2z
| RC48M oscil Vop= bp¥a= 3V, 3
tsui rRchd ) d | 25| 4 £€s
ti me facLe fuxTaL_F2.0 PDIH Z

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

Table 4-20. Low speed internal clock (IRC32K) characteristics

Symbol Parameter Conditions Min | Typ | Max |Unit
LoBpeadadt eacscal Vop= bo¥a—=3. 3 V,
fi rc3laW ; 0 32| 0 k H
(I RC3)Zrk quend Ta=-40 AC ~ +|
| RC3&K i ldpatr ad Vop= p¥a~3. 3 V,
IopaRca32% 0 0.4 0. €¢¢€A
current ficLefuxTaL _F220 BH z
| RC3&K i ldtatro| Voo= p¥a~m3. 3fudM &
tsu rc3(2 _ ) 114 150 | ss
ti me fuxTaL_F1220 MHz

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

4.9. PLL characteristics

Table 4-21. PLL characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
feLedW |[PLL input cl o) 1 o) 4 | MHz
fpLLo@r |[PLL output cl 3 100 | & 500 | MHz
PLL VCO coluatc
fvc® ) 32| & 344 | MHz
frequency
VCO f=ridddHz 3 80 | 168
tL ock?) PLL | ock t s

VCO frea@aH=z 5| o 100 | 300
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Current cons
Ioph*d VCO fre@H=z 5| & |[1100| & gA
Vbpa
Cycl e to (cryns o} 40 o}
Ji trd Cycle to c System cl og¢ S
} Y y Y 5 |40/ 5 | "
peak to peak™

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

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

(3) System clock = IRC16M = 16 MHz, PLL clock source = IRC16M/2 = 8 MHz, fp L L 0 #1200 MHz.
(4) Value given with main PLL running.

Table 4-22. PLLI2S characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit

PLIL2iShput ¢
feLc W 4 1 4 4 MHz
frequency

PLIL2&ut put |
feLLo@r 4 100 | o 500 | MHz
frequency

PLIL2\BCO o uctlpoy
fvc® 3 32| 8 344 | MHz
frequency

) VCO f=rlddHz 0 80 168
tL ock?) PLIL2ISock ti €S
VCO fre@uH=z 5| o 100 | 300

Current cons

Ibph® VCO fr@e@H=z 5| & |[1100| & gA
Vbbpa
Cycl e to (cryng o} 40 o}
Ji titL Cycle to c System cl o¢( s
Y d Y o} 400 6} P

peak to peak™

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

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

(3) System clock = IRC16M = 16 MHz, PLL clock source = IRC16M/2 = 8 MHz, fp L L 0 31200 MHz.
(4) Value given with main PLLI2S running.

Table 4-23. PLLSAI characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit

PLEAlI nput ¢
feLol i) o} 1 0 4 MHz
frequency

PLEAbuULt put
foLLoBr o} 100 | o 500 | MHz
frequency

PLEAVCO o uctlpol
fvc® 38 32| 8 | 344 |MHz
frequency

_ VCO f=rldddHz ) 80 | 168
tL ock?) PLEAIl ock ti €S
VCO fr@e@H=z 5| & 100 | 300

Current cons

Ibph® VCO fr@e@H=z 5| & |[1100| & gA
VbDA
Cycl e to (cryn o) 40 o)
Ji it Cycle to c System cl o¢( s
Y Y Y o) 400 o) P

" peak to peak™

(1) Based on characterization, not tested in production.
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(2) Guaranteed by design, not tested in production.
(3) System clock = IRC16M = 16 MHz, PLL clock source = IRC16M/2 = 8 MHz, fp L L 0 #1200 MHz.
(4) Value given with main PLLSAI running.
Table 4-24. PLL spread spectrum clock generation (SSCG) characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
Fmop Modul ati on 4 4 10 | KHz
MdampgPeak modul ati 4 4 2 %
MODCN
MODS T o} o} o} 2151 | &
(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
Equatli o8SCG configuration equation:
-1 $#. DI OEA nTE
-/ $34%001 O1 AAizD, ,2¢ T-/ $#z@dmm
The formuEgquat)pwies (SSCG configuration equation.
4.10. Memory characteristics
Table 4-25. Flash memory characteristics®
Symbol Parameter Conditions Min | Typ Max Unit
Number of gu
PEvc |[programclet asi 100 | o o} kcycles
fai (Enduran| Ta=-40AC ~ A€S
Read time at o} 1 6}
READ Read time at 52 o} 417 2 helks
tRET Data retent o} o} 20 0 years
trroOG Word program| Ta=-40AC -AC+| 375 180 >s
terase1s|] Sector (16kB) 4 200 2000
terasec4| Sector (64kB) Ta=-40AC -AC+| & 300 4000 ms
terase12| Sector (128kB) 4 600 8000
tMERASE( 5 Mass erase Ta=-40AC -AC+| & 2.4 32 s
tMERASE( 1 Mass erase Ta=-40AC -ACt+| & 4.8 64 s
tMERASE( 2 Mass erase Ta=-40AC -AC+| o 9.6 128 S
tMERASE ( 3 Mass erase Ta=-40AC -AC+| & 14.4 192 s
(1) Guaranteed by design and/or characterization, not 100% tested in production.
4.11. NRST pin characteristics
Table 4-26. NRST pin characteristics
Symbol Parameter Conditions Min | Typ Max Unit
ViL(nkd NRST I nput | ow -03 | 0 0.Wnp v
Vin(ndsd! NRST I nput highl Vop= o¥s& 2V. |0.Vbo| 8 Vpopo+ 03
Vhy6t) |Schmi dt trigger d 36 3 mv
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Symbol Parameter Conditions Min | Typ Max Unit
ViL(nkd NRST I nput | ow -03 | & 0.3Vbp
ViH(ndsd! NRST I nput high| Voo= o¥~ 3V. |0.Vbp 8 | Vop+03 v
VhysP)[Schmidt trigger d 4D 3 mvV
ViL(nks] NRST Input | ow 03 |8 0.Wp v
ViH(ndsd] NRST I nput high| Voo=Vom= 3V. |0.Vbp 8 | Vop+03

VhysP) [Schmidt trigger 3 44 ) mvV

Rp§2) Pull-up equivalent resistor 3 3 40 ) k q

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

Figure 4-5. Recommended external NRST pin circuit®

VDD

10 kq Rpy

NRST

(1) Unless the voltage on NRST pin go below V| L ( nReve), the device would not generate a reliable reset.

4.12. GPIO characteristics

Table 4-27. 1/0 port DC characteristicsM®)

Symbol Parameter Conditions Min Typ Max Unit
Standard IO Low level input N N
2. 60/0b=VopaO3 . V6| 0 o} 0.Bo| V
voltage
Vi
5V-tolerant IO Low level R R
) 2. 60/0b=VopAO3 . \6| 0 o} 0.Bo | V
input voltage
Standard IO Low level input N .
2. 60/dHb=VbpaO3 . V6|0 . Ibp| O o} \Y
voltage
ViH
5V-tolerant IO Low level R N
) 2. 60/dHb=VbpaO3 . \6|0 . Ibp| O o} \Y
input voltage
Low level output voltage Vbp= 2V. 6 o} o} 0.2
Vou for an IO Pin Vop= 3V. 3 o} o} 0.2 \%
(i1l Mm&A) Vop= 3V. 6 o) o] 0.2
Low level output voltage Vop= 2V. 6 o} o} 0.46
VoL for an 10 Pin Vpop= 3V. 3 o} o} 0.40 \Y,
(1l= 240mA) Vop= 3V. 6 o} o} 0.40
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High level output voltage Vop= 2V. 6 2.38 o] o]
Vo for an 10 Pin Vpp= 3V. 3 3.1 o] o} \Y
(1l M) Vop= 3V 6 3.4 o} o}
High level output voltage Vop= 2V. 6 2.05 o] o]
VoH for an 10 Pin Vpop= 3V 3 2.84 o} o} Y,
(1l= 2#0mA) Vop= 3V. 6 3.12 o} o}
Internal pull-up| Al | I VIN= Vss 30 40 50
Rey@ ) k q
resistor PA10 o} 7.5 10 135
Internal pull- All pins ViIN=VbD 30 40 50
Rep@ ) k q
down resistor PA10 o} 7.5 10 135

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

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

(3) Allpins except PC13/PC14/PC15/PI8. Since PC13 to PC15 and PI8 are supplied through the Power Switch,
which can only be obtained by a small current, the speed of GPIOs PC13 to PC15 and P18 should not exceed
2 MHz when they are in output mode(maximum load: 30 pF).

Table 4-28. I/0O port AC characteristics®®

GPIOx_OSPD[1:0] bit value® Parameter Conditions Max| Unit
Vpp=33V, CL=10pF 30
GPIOx_OSPDO0->0SPDy[1:0] = 00 Maximum
Voo=33V,CL=30pF |2 5| MHz
" 10_Speed = 2 MHZ" frequency®
Vop=33V,CL=50pF |15
Vpp=33V, CL=10pF 95
GPIOx_OSPDO0->0OSPDy[1:0] = 01 Maximum
Vpp=33V, CL=30pF 8 0| MHz
" 10_Speed = 25 MHZz~ frequency®
Vpp=3 3V, CL=50pF 50
Vop=33V,CL=10pF 160
GPIOx_OSPDO0->0OSPDy[1:0] = 10 Maximum
K ) Vop=33V,CL=30pF |12 |MHz
10_Speed = 50 MHz frequency®
Vop=33V, CL=50 pF 90
Vbp=33V,CL=10pF |20
GPIOx_OSPDO0->0OSPDy[1:0] = 11 Maximum
R Vop=33V, CL=30pF 170 | MHz
I0_Speed = 200 MHZ" frequency®
Vop=33V,CL=50pF |13

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

(2) Unless otherwise specified, all test results given for T =25 1 .

(3) The I/O speed is configured using the GPIOx_OSPD -> OSPDy[1:0] bits. Refer to the GD32F4xx user manual
which is selected to set the GPIO port output speed.

(4) The maximum frequency is defined in Figure 4-6, and maximum frequency cannotexceed2 0 0 MH z

Figure 4-6. I/O port AC characteristics definition

90% 90%
OUTPUT 109 : 10%
ON50pF — H

tr(Oout  ja—m- 1__» tf(10)out

If (tr+tf) @ 2/3 T, then maximum frequency is achieved
The duty cycle B 45%55%€ when loaded b0 pF
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4.13. ADC characteristics
Table 4-29. ADC characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
Vophl) Operating v ) 26 | 33|36 | V
Vi) ACi nput volt o} 0 0 |(Vrerp| V
VrerP?)| PosiRefver ence ) 26 | 8 |Vopal =
Vree®?)| Negati ve Ref er ) 8 |Vssa| & +
fap€?®) AD@ Il ock ) 01| & 40 | MHz
12bit 0.0 o 2.6
) 10-b i t 0.0 o 3.1 | MSP
fsC 1) Sampling r
8-bit 0.0 o 3.6 S
6-b i t 0.0 o 4.4
Vant 1) Anal ogvohtpag| 16 ext3erinnatle] 0 d |Vbpal =
Ra1 (?) External inpu S e Equation 2 ) d |52.| kq
l nput sampl i
Rap&?) . o} o} o} 055 | kq
resistance
) No pin/pad c
Cap€2)| I nput samplin ) d 3 5.1 pF
included
tcal 2) Calibration fap=40 MH z 3 |3.2 & >s
ts¢ 2) Sampling ti fab=40 MH z 0.0 & 12 | >s
12bit o} 15| 9o
Tot al convEirmsgl 10-bi t 0 13| 0
tcon®?) ] ) - MK s
sampling ti 8-bit 0 11| o
6-bi t o} 9 6}
tsd 2) Startup ti ) 3 ) 1 >s
(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
EquatZRanmax fordmul a=a—mm——m 2
The formuEgquatfpuirs (used to determine the maxi mum

error

bel ow 1/ 412f(Ld8m MZrselNtion).

Table 4-30. ADC RAIN max for fapc = 40 MHz®

Ts (cycles) ts (us) Rain max ( K q )

3 0.075 0.85

15 0.375 6.5

28 0.7 12.6

55 1.375 25.2

84 21 38.8
112 2.8 51.9
144 3.6 N/A
480 12 N/A
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(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.

Table 4-31. ADC dynamic accuracy at fapc = 30 MHz®

Symba Par ameter Test condilMinnTypMax Uni
ENOB Effective num fabe 30 MH|10.[10.| O bit
SNDR|Si gthaloi se and d| Vopoa VRerrF2.\6 65[(65. 0
SNR Si gta@loi se ral|lnput Freduwe65.] 66| & 4B
k Hz
THD Tot al har moni ¢ 74| -76| 0
Temper at uN e

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

Table 4-32. ADC dynamic accuracy at fapc = 30 MHz®W

Sy mb ¢ Par ameter Test condi|MinTypgpMaxUni
ENOB Effective num fabe=3 OMH z 10./10.| 0 bii
SNDR|Si gto@loi se and di Voos&Vrerr3.\8 66./65.
SNR Sigthaloi se ra| | npRuitequehT§ 66./67. dB
kH z
THD Tot al har moni @ ;71| -75| 0
Temper at u\Nv e

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

Table 4-33. ADC dynamic accuracy at fapc = 36 MHz®W

Sy mb ¢ Par ameter Test condi| MinTypgMaxUni
ENOB Effective num fabe=3 6BMH z 10.{10.l o bii
SNDR|Si gt aloi se and d Voo~ VrReErr 3 . \B 63./64.
SNR Si gthaloi se ra| Il nput Fr=eldw 64.| 65 dB
kH z
THD Tot al har moni ¢ 70| -72| o
Temper at u\Nv e

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

Table 4-34. ADC dynamic accuracy at fapc = 40 MHz®

Sy mb ¢ Par ameter Test condi|MinfgTyp MaxUni
ENOB Effective num fabc4 OMH z 9.4¢10.| 0 bii
SNDR|Si gtamloi se and di Voos&Vrerr3.\8 61. 62
SNR Sigtohaloi se ra| Il nput Fr=ldWl 62|62. 4B
kH z
THD Tot al har moni g 68| -70| o
Temper at uN e

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

Table 4-35. ADC static accuracy at fapc = 15 MHz®

Sy mb ¢ Par amet er Test conditiTypMaxUni
Oof f s Of fset errd N2| N3
fap= WMHz — —
DNL Differential | NO.IN1. LSEH
Vooa~=VRerF 3 . \B — —
I NL I ntegral l'ine N1. N1.
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(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.

4.14. Temperature sensor characteristics

Table 4-36. Temperature sensor characteristics®

Symbo Par ameter Min| Typ| Max|Uni
TL VSENSE linearity with temperature o} N1 o} +
Avg_Slope Average slope o} 4.1 0o mVYy
V25 Voltage at 25 T o} 1.4 o} \%
ts_t e@p |ADC sampling time when reading the temperature o} 17. o} €S
(1) Based on characterization, not tested in production.
(2) Shortest sampling time can be determined in the application by multiple iterations.
4.15. DAC characteristics
Table 4-37. DAC characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
Vophl) Operating ) 2.6¢3.1736 \Y
VrRee® [Positive Ref ¢ ) 26 | o t551| *
Negative Re
VrRErF® o} 0 Vssa | O *
Vol tage
RL 0a®?) Resistive |Resistive | oad 5 6} o} k q
Impedance output with buffer
Rd 2) |l mpedance ( 8 8 15 | kq
OFF
CL 0ab?) CapacitivelCapacitive |l oa| 8 ) 50 | pF
Lower DAC_OUT
0.2 o} o} \Y,
DAC_ Ol buffer ON
) Lower DAC_OU
mi (7)) Lower DAC_OUT
0.5 o} o} mV
buffer OFF
Higher DAC_OUT voltage with Vbba
buff o} o} \Y,
DAC_O| uffer ON 0.1
- Hi gher DAC_O—
ma %2) Hi gher DAC_OUT Vbpa
o} o} \Y,
buffer OFF 1LS
With no | oad
code(0x800) o o o} pn
DAC current ¢ VrRerrF3 . \6
lppA?l) ) . - eA
in qui escer With no | oagd
code(O0OxF1C) o| o 0 560
VrRerrE 3 . \6
With no | oad
| DAC current consumption
IbovRERF ] in quiescent mode code(0x800) of & 86 | o gA
Vrerre 3V. 6
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With no | oagd
code(O0OxF1C) o| o 298| o
VrRerr 3V. 6
. . o 1it config| o 3 No
DN L) | Differential non linearity - LSB
12bit config| o o} N 2
. . 1@it configl| & ) N1
| NR) Integral non linearity - LSB
12bit config| o o} N 4
Of f(dy Of fset er DAC i-nimba e d d Ni2 | LSB
GE1) Gain erro DAC i-nimba e d NO.l & %
Tsetfth Settling |CLoad) 50 FRLoatl 5kq| & 1 €s
Cuavd?)| Wakeup from 0 0 5 10| es
Max frequency
Up dtae o o
(2b DAC_OUT chanlCioadJ 50 FRLoatl 5kq| 6 o] 4 |MS/
ra
code i to
Power suppl)
PS R R?) NoO LRadL&B50 plh 0o 90 | -75 | dB
rat¢t eo)Vv
(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
4.16. I2C characteristics
Table 4-38. I12C characteristics®®?
~ |Standard Fast mg _
Sy mb ¢ Par ameter Condit - - Uni
Mi n| Max| Mi n| Ma x
tscL(H SCL cl ock hi o} 4.0 0o 0.6/ 0o €S
tscL(L SCL clock | o o} 4.7 o 1.3 o €S
tsu( spA SDA setup t 0 250/ o 100| o ns
th(spa SDA data hol o} 0(3)| 345 0 900| ns
tr (sDA/ SDA and SCL r o} o} 100 o} 300/ ns
tr (sDA/ SDA and SCL f o} o} 300 0o 300/ ns
th(sTa Start conditi 4 4.0 0 0.6/ o €S
Repeated Start
tsu(sTA . o} 4.7 0 0.6/ o €S
ti me
tsu¢stq Stop conditio o} 4.0 0o 0.6/ o €S
Stop to Start(bd
tout s o) 4.7 0 1.3 o €S
free)
(1) Guaranteed by design, not tested in production.
(20 To ensure the standarg . .wmodé b2Catrd@e@uaemcydr MHzhe fast mo
frequedaenustf be at | east 4 MHz.
3 The device shoulhadl glr advimke od ®@@Ht0a ns at | east in order to
falling edge of SCL.
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Figure 4-7.12C bus timing diagram

tSU(STA) i

[ 70% 70%
309/ ie———»
i tBUFF |

SDA

tr(sDA P i > ie—tr(sDA) tH(sDA) | |
ti v —

: . IscLH) tsu(spA)
tH(STA) ~<—>- 5<—>5 :4—&-;

SCL

70% H 70%j

scL) = i

{tscly tRe
— ¥ i+ tR(scL) tsu(sto)

4.17. SPI characteristics

Table 4-39. Standard SPI characteristics®

Symbol Parameter Conditions Min | Typ | Max | Unit
fsck SCK clock f o} o} o} 30| MHz
tsck(H) SCK clock hMaSter Fooick e @ 1K 2 18| 20| 22| ns
presc =4
tsck(L) SCK c | otcikmd Master mode@uhz 18| 20| 22| ns
presc =4
SPImaster mode
tv( mo) Data output o) 7 6] ns
tH( MO) Data output o} 4 o] ns
tsu¢mi)) Data input o] 2.1 0 o) ns
tH( M) Data input o] 0 o) o) ns
SP$l ame de
tsunss NSnabl e se o} 0 o] o] ns
tHuss NS®nable ho 4 3 0 0 ns
ta(so)| Data output 0 o] 9 0 ns
tbrsgsd Dat a output o) o] 8 d ns
tv( so) Data output 4 o] 10| o ns
tH( s0) Data output o) o] 10| o ns
tsu(siy) Data input o) 0 o) o) ns
tH(st) Data input 0 2 o) o) ns

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

 tsck o
< >

N
_~
N
_~

SCK (CKPH=0 CKPL=0)

SCK (CKPH=0 CKPL=1)

SCK (CKPH=1 CKPL=0) t
SCK(H)

SCK (CKPH=1 CKPL=1) éSCK(Q S

|
r
C
1 C

N
~N
N

S preryy

MISO D[0] X >< D[7]
LF=1,FF16=0 < » itH(VI)
MOSI >< - > >< D[7]
<> —>ii—
tviMo) tHMO)

Figure 4-9. SPI timing diagram - slave mode
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