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1. General description

The GD32F107xx device belongs to the connectivity line of GD32 MCU Family. It is a 32-bit
general-purpose microcontroller based on the Arm® Cortex®-M3 RISC core with enhanced
connectivity performance and best ratio in terms of processing power, reduced power
consumption and peripheral set. The Cortex®-M3 is a next generation processor core which
is tightly coupled with a Nested Vectored Interrupt Controller (NVIC), SysTick timer and
advanced debug support.

The GD32F107xx device incorporates the Arm® Cortex®-M3 32-bit processor core operating
at 108 MHz frequency with Flash accesses zero wait states to obtain maximum efficiency. It
provides up to 1 MB on-chip Flash memory and 96 KB SRAM memory. An extensive range
of enhanced I/Os and peripherals connected to two APB buses. The devices offer up to two
12-bit ADCs, up to two 12-bit DACs, up to four general-purpose 16-bit timers, two basic timers
plus one PWM advanced-control timer, as well as standard and advanced communication
interfaces: up to three SPlIs, two I2Cs, three USARTS, two UARTS, two I2Ss, two CANSs, an
USBFS and an Ethernet MAC.

The device operates from a 2.6 to 3.6 V power supply and available in 740 to +85 T
temperature range. Several power saving modes provide the flexibility for maximum
optimization between wakeup latency and power consumption, an especially important
consideration in low power applications.

The above features make the GD32F107xx devices suitable for a wide range of
interconnection applications, especially in areas such as industrial control, motor drives,
power monitor and alarm systems, consumer and handheld equipment, POS, vehicle GPS,
LED display and so on.
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2. Device overview
2.1. Device information

Table 2-1. GD32F107xx devices features and peripheral list

GD32F107xx
Part Number
RB RC RD RE RF RG VB VC
Code Area
128 256 256 256 256 256 128 256
(KB)
<
% Data Area
0 0 0 128 256 512 768 0 0
(KB)
Total (KB) 128 256 384 512 768 1024 128 256
SRAM (KB) 96 96 96 96 96 96 96 96
GPTM(16 4 4 4 4 4 4 4 4
bi t) (-4 (-4 -4 (1-4) (1-4) @4 @4 @4
Advanced 1 1 1 1 1 1 1 1
TM(]_G bit) © © © © © © © ©
%)
g SysTick 1 1 1 1 1 1 1 1
~|Basic TM(16 2 2 2 2 2 2 2 2
bi t) 6) 6) 6) 6) 6) (56) (56) (56)
Watchdog 2 2 2 2 2 2 2 2
RTC 1 1 1 1 1 1 1 1
U(S)ART 5 5 5 5 5 5 5 5
1 2 2 2 2
12C
© © ©1) ©1) ©1) ©1) © ©
3 3 3 3 3 3 3 3
> SPI
“§ (0-2) (0-2) (0-2) (0-2) (0-2) ©0-2) ©0-2) (0-2)
S 2 2 2 2 2 2 2 2
o 128
c @2 a2 a2 @2 @2 a2 a2 a2
@]
©| caN2.08 2 2 2 2 2 2 2 2
USBFS 1 1 1 1 1 1 1 1
Ethernet
1 1 1 1 1 1 1 1
MAC
GPIO 51 51 51 51 51 51 80 80
EXMC 0 0 0 0 0 0 1 1
EXTI 16 16 16 16 16 16 16 16
2| units 2 2 2 2 2 2 2 2




&

GigaDevice GD3R1 0 7xXaxt as heet
GD32F107xx
Part Number
RB RC RD RE RF RG VB VvVC
Channels 16 16 16 16 16 16 16 16
S) Units 1 1 1 1 1 1 1 1
<
Q| Channels 2 2 2 2 2 2 2 2
Package LQFP64 LQFP100
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Table 2-2. GD32F107xx devices features and peripheral list (continued)
GD32F107xx
Part Number
VD VE VF VG ZC ZD ZE ZF ZG
Code Area
(KB) 256 256 256 256 256 | 256 | 256 | 256 256
<
@ Data Area
T (KB) 128 256 512 768 0 128 | 256 | 512 768
Total (KB) 384 512 768 1024 | 256 | 384 | 512 | 768 | 1024
SRAM (KB) 96 96 96 96 96 96 96 96 96
GPTM(16 4 4 4 4 4 4 4 4 4
bi t) -4 -4 -4 a4 -4 (-4 -4 (-4 (-4
Advanced 1 1 1 1 1 1 1 1 1
TM(]_G bit) © © © © © © © © ©
2]
g SysTick 1 1 1 1 1 1 1 1 1
~|Basic TM(16 2 2 2 2 2 2 2 2 2
bi t) 6 6 56) (56) (56) (56) 6) (56) (56)
Watchdog 2 2 2 2 2 2 2 2 2
RTC 1 1 1 1 1 1 1 1 1
U(S)ART 5 5 5 5 5 5 5 5 5
12C 2 2 2 2 2 2 2 2 2
3 3 3 3 3 3 3 3 3
SPI
b 0-2) 0-2) ©-2) ©-2) ©-2) ©-2) 0-2) ©-2) ©-2)
2 2 2 2 2 2 2 2 2 2
8 12S
c 1-2) 1-2) 12 12 12 12 1-2) 12 12
5
O| CAN 2.0B 2 2 2 2 2 2 2 2 2
USBFS 1 1 1 1 1 1 1 1 1
Ethernet
1 1 1 1 1 1 1 1 1
MAC
GPIO 80 80 80 80 112 | 112 | 112 | 112 112
EXMC 1 1 1 1 1 1 1 1 1
EXTI 16 16 16 16 16 16 16 16 16
O Units 2 2 2 2 2 2 2 2 2
)
<| Channels 16 16 16 16 16 16 16 16 16
O Units 1 1 1 1 1 1 1 1 1
<
O | Channels 2 2 2 2 2 2 2 2 2
Package LQFP100 LQFP144

10



&

GigaDevice GD3R1 0 7xXaxt as heet

2.2. Block diagram

Figure 2-1. GD32F107xx block diagram
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2.3.

Pinouts and pin assignment

Figure 2-2. GD32F107Zx LQFP144 pinouts

é 5 8 b é a T ¥ UV U O § é T U U 3T T
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PE2[]1 108[] VDD_2
pes]2 107[3 vss_2
PE4[]3 106[d NC
Pes ] 4 1051 PA13
PE6 [ 5 1043 PA12
vBAT[] 6 1031 PA11
PC13-TAMPER-RTC [] 7 102[] PA10
PC14-0SC32IN []8 1017 PA9
pci1s-osc32ouT 9 1001 PA8
PFO [J10 99[7] PC9
pF1 11 98[] PC8
pF2 12 97[] PC7
pr3 O13 961 PC6
PFa 14 95[0 vDD 9
PFs 15 9a[Jvss_o
vss_5[16 93[1 PG8
Voo s GigaDevice GD32F107Zx =g ey
PF7 []19 LQFP144 N
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Figure 2-3. GD32F107Vx LQFP100 pinouts
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Figure 2-4. GD32F107Rx LQFP64 pinouts
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2.4. Memory map
Table 2-3. GD32F107xx memory map
Pre-defined
Regions Bus Address Peripherals
External
device 0xA000 0000 - 0xA000 OFFF EXMC - SWREG
0x9000 0000 - OX9FFF FFFF EXMC - PC CARD
AHB 0x7000 0000 - Ox8FFF FFFF EXMC - NAND
External RAM EXMC -
0x6000 0000 - Ox6FFF FFFF NOR/PSRAM/SRA
M
0x5000 0000 - 0x5003 FFFF USBFS
0x4008 0000 - OX4FFF FFFF Reserved
0x4004 0000 - 0x4007 FFFF Reserved
0x4002 BCOO - 0x4003 FFFF Reserved
0x4002 BOO0O - 0x4002 BBFF Reserved
0x4002 A00O - 0x4002 AFFF Reserved
0x4002 8000 - 0x4002 9FFF ENET
0x4002 6800 - 0x4002 7FFF Reserved
0x4002 6400 - 0x4002 67FF Reserved
0x4002 6000 - 0x4002 63FF Reserved
0x4002 5000 - 0x4002 5FFF Reserved
0x4002 4000 - 0x4002 4FFF Reserved
0x4002 3C00 - 0x4002 3FFF Reserved
0x4002 3800 - 0x4002 3BFF Reserved
Peripheral AHB 0x4002 3400 - 0x4002 37FF Reserved
0x4002 3000 - 0x4002 33FF CRC
0x4002 2C00 - 0x4002 2FFF Reserved
0x4002 2800 - 0x4002 2BFF Reserved
0x4002 2400 - 0x4002 27FF Reserved
0x4002 2000 - 0x4002 23FF FMC
0x4002 1CO00 - 0x4002 1FFF Reserved
0x4002 1800 - 0x4002 1BFF Reserved
0x4002 1400 - 0x4002 17FF Reserved
0x4002 1000 - 0x4002 13FF RCU
0x4002 0C00 - 0x4002 OFFF Reserved
0x4002 0800 - 0x4002 OBFF Reserved
0x4002 0400 - 0x4002 O7FF DMA1
0x4002 0000 - 0x4002 03FF DMAO
0x4001 8400 - 0x4001 FFFF Reserved
0x4001 8000 - 0x4001 83FF Reserved
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Pre-defined

Regions

Bus Address Peripherals
0x4001 7C00 - 0x4001 7FFF Reserved
0x4001 7800 - 0x4001 7BFF Reserved
0x4001 7400 - 0x4001 77FF Reserved
0x4001 7000 - 0x4001 73FF Reserved
0x4001 6CO00 - 0x4001 6FFF Reserved
0x4001 6800 - 0x4001 6BFF Reserved
0x4001 5C00 - 0x4001 67FF Reserved
0x4001 5800 - 0x4001 5BFF Reserved
0x4001 5400 - 0x4001 57FF Reserved
0x4001 5000 - 0x4001 53FF Reserved
0x4001 4C00 - 0x4001 4FFF Reserved
0x4001 4800 - 0x4001 4BFF Reserved
0x4001 4400 - 0x4001 47FF Reserved
0x4001 4000 - 0x4001 43FF Reserved
0x4001 3C00 - 0x4001 3FFF Reserved

APB2 0x4001 3800 - 0x4001 3BFF USARTO
0x4001 3400 - 0x4001 37FF Reserved
0x4001 3000 - 0x4001 33FF SPIO
0x4001 2CO00 - 0x4001 2FFF TIMERO
0x4001 2800 - 0x4001 2BFF ADC1
0x4001 2400 - 0x4001 27FF ADCO
0x4001 2000 - 0x4001 23FF GPIOG
0x4001 1CO00 - 0x4001 1FFF GPIOF
0x4001 1800 - 0x4001 1BFF GPIOE
0x4001 1400 - 0x4001 17FF GPIOD
0x4001 1000 - 0x4001 13FF GPIOC
0x4001 0CO0 - 0x4001 OFFF GPIOB
0x4001 0800 - 0x4001 OBFF GPIOA
0x4001 0400 - 0x4001 O7FF EXTI
0x4001 0000 - 0x4001 03FF AFIO
0x4000 CCO0O0 - 0x4000 FFFF Reserved
0x4000 C800 - 0x4000 CBFF Reserved
0x4000 C400 - 0x4000 C7FF Reserved
0x4000 C000 - 0x4000 C3FF Reserved
0x4000 8000 - 0x4000 BFFF Reserved

APB1 0x4000 7CO00 - 0x4000 7FFF Reserved
0x4000 7800 - 0x4000 7BFF Reserved
0x4000 7400 - 0x4000 77FF DACO
0x4000 7000 - 0x4000 73FF PMU
0x4000 6C00 - 0x4000 6FFF BKP
0x4000 6800 - 0x4000 6BFF CAN1
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Pre-defined ;
Regions Bus Address Peripherals
0x4000 6400 - 0x4000 67FF CANO
0x4000 6000 - 0x4000 63FF Shared CAN SRAM
512 bytes
0x4000 5C00 - 0x4000 SFFF Reserved
0x4000 5800 - 0x4000 5BFF 12C1
0x4000 5400 - 0x4000 57FF 12C0
0x4000 5000 - 0x4000 53FF UART4
0x4000 4CO00 - 0x4000 4FFF UART3
0x4000 4800 - 0x4000 4BFF USART2
0x4000 4400 - 0x4000 47FF USART1
0x4000 4000 - 0x4000 43FF Reserved
0x4000 3C00 - 0x4000 3FFF SPI2/12S2
0x4000 3800 - 0x4000 3BFF SPI1/12S1
0x4000 3400 - 0x4000 37FF Reserved
0x4000 3000 - 0x4000 33FF FWDGT
0x4000 2CO00 - 0x4000 2FFF WWDGT
0x4000 2800 - 0x4000 2BFF RTC
0x4000 2400 - 0x4000 27FF Reserved
0x4000 2000 - 0x4000 23FF Reserved
0x4000 1CO00 - 0x4000 1FFF Reserved
0x4000 1800 - 0x4000 1BFF Reserved
0x4000 1400 - 0x4000 17FF TIMERG
0x4000 1000 - 0x4000 13FF TIMERS
0x4000 0CO00 - 0x4000 OFFF TIMER4
0x4000 0800 - 0x4000 OBFF TIMERS3
0x4000 0400 - 0x4000 O7FF TIMER2
0x4000 0000 - 0x4000 03FF TIMER1
0x2007 0000 - Ox3FFF FFFF Reserved
0x2006 0000 - 0x2006 FFFF Reserved
0x2003 0000 - 0x2005 FFFF Reserved
SRAM AHB 0x2002 0000 - 0x2002 FFFF Reserved
0x2001 C000 - 0x2001 FFFF Reserved
0x2001 8000 - 0x2001 BFFF Reserved
0x2000 5000 - 0x2001 7FFF
SRAM
0x2000 0000 - 0x2000 4FFF
Ox1FFF F810 - Ox1FFF FFFF Reserved
Ox1FFF F800 - Ox1FFF F80F Option Bytes
Code AHB Ox1FFF B0OOO - OX1FFF F7FF Boot loader
Ox1FFF 7A10 - OX1FFF AFFF Reserved
O0x1FFF 7800 - Ox1FFF 7A0F Reserved
Ox1FFF 0000 - OX1FFF 77FF Reserved
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Pre-defined ;

Regions Bus Address Peripherals
Ox1FFE C010 - OX1FFE FFFF Reserved
Ox1FFE C000 - Ox1FFE COOF Reserved
0x1001 0000 - OX1FFE BFFF Reserved
0x1000 0000 - 0x1000 FFFF Reserved
0x083C 0000 - OXOFFF FFFF Reserved
0x0830 0000 - 0x083B FFFF Reserved
0x0810 0000 - 0x082F FFFF Reserved

0x0802 0000 - 0x080F FFFF
0x0800 0000 - 0x0801 FFFF
0x0030 0000 - 0x07FF FFFF Reserved
0x0010 0000 - 0x002F FFFF
0x0002 0000 - 0x000F FFFF
0x0000 0000 - 0x0001 FFFF

Main Flash

Aliased to Main

Flash or Boot loader
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GD 3R21 0 7Dxaxt

2.5.

Clock tree

Figure 2-5. GD32F107xx clock tree
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GigaDevice G D 3R21 0 7xaxt
2.6. Pin definitions
2.6.1. GD32FZ% LQFP144 pin definitions

Table 2-4. GD32F107Zx LQFP144 pin definitions

GD32F107Zx LQFP144

. . Pin I/O ; o
Pin Name |Pins Functions description
Type®| Level®
Default: PE2
PE2 1 110 5VT
Alternate: TRACECK, EXMC_A23
Default: PE3
PE3 2 110 5VT
Alternate: TRACEDO, EXMC_A19
Default: PE4
PE4 3 1/0 5VT
Alternate:TRACED1, EXMC_A20
Default: PE5S
PE5 4 1/0 5VT
Alternate:TRACED2, EXMC_A21
Default: PE6
PE6 5 1/0 5VT
Alternate:TRACED3, EXMC_A22
VBAT 6 P Default: VBAT
PC13-
Default: PC13
TAMPER- 7 1/0
Alternate: TAMPER-RTC
RTC
PC14- 8 1o Default: PC14
OSC32IN Alternate: OSC32IN
PC15- 9 1o Default: PC15
0OSC320UT Alternate: OSC320UT
Default: PFO
PFO 10 110 5VT
Alternate: EXMC_AO
Default: PF1
PF1 11 110 5VT
Alternate: EXMC_A1
Default: PF2
PF2 12 110 5VT
Alternate: EXMC_A2
Default: PF3
PF3 13 110 5VT
Alternate: EXMC_A3
Default: PF4
PF4 14 110 5VT
Alternate: EXMC_A4
Default: PF5
PF5 15 110 5VT
Alternate: EXMC_A5
VSS 5 16 P Default: VSS_5
vDD_5 17 P Default: VDD_5
PF6 18 1/0 Default: PF6
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asheet

GD32F107Zx LQFP144

. . Pin I/O ; o
Pin Name |Pins Functions description
Type®| Level®
Alternate: EXMC_NIORD
Default: PF7
PF7 19 1/0
Alternate: EXMC_NREG
Default: PF8
PF8 20 1/0
Alternate: EXMC_NIOWR
Default: PF9
PF9 21 1/0
Alternate: EXMC_CD
Default: PF10
PF10 22 1/0
Alternate: EXMC_INTR
Default: OSCIN
OSCIN-PDO | 23 I
Remap: PDO
OSCOUT- 24 o Default: OSCOUT
PD1 Remap: PD1
NRST 25 1/0 Default: NRST
Default: PCO
PCO 26 1/0
Alternate: ADC0O1_IN10
Default: PC1
PC1 27 110 Alternate: ADC01_IN11, ETH_MII_MDC,
ETH_RMII_MDC
Default: PC2
PC2 28 1/0
Alternate: ADCO1_IN12, ETH_MII_TXD2
Default: PC3
PC3 29 1/0
Alternate: ADCO1_IN13, ETH_MII_TX_CLK
VSSA 30 P Default: VSSA
VREFN 31 P Default: VREFN
VREFP 32 P Default: VREFP
VDDA 33 P Default: VDDA
Default: PAO
Alternate: WKUP, USART1 _CTS, ADCO01_INO,
PAO-WKUP | 34 1/0 N -
TIMER1_CHO, TIMER1_ETI, TIMER4_CHO,
ETH_MII_CRS
Default: PAL
Alternate: USART1_RTS, ADCO1_IN1,
PAl 35 1/0 - -
TIMER1_CH1, TIMER4_CH1,
ETH_MII_RX_CLK, ETH_RMII_REF_CLK
Default: PA2
Alternate: USART1_TX, ADCO01_IN2,
PA2 36 1/0 - _

TIMER1_CH2, TIMER4_CH2, ETH_MII_MDIO,
ETH_RMII_MDIO
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GD32F107Zx LQFP144
: : Pin I/O : .
Pin Name |Pins Functions description
Type®| Level®
Default: PA3
PA3 37 1/0 Alternate: USART1_RX, ADCO1_IN3,
TIMER1_CH3, TIMER4_CHS3, ETH_MII_COL
VSS_4 38 P Default: VSS_4
VDD_4 39 P Default: VDD_4
Default: PA4
Alternate: SPI0_NSS, USART1_CK,
PA4 40 1/0 - -
ADCO01_IN4, DACO_OUTO0
Remap:SPI2_NSS, 1252_WS
Default: PAS
PAS5 41 1/0
Alternate: SPI0_SCK, ADCO01_IN5, DACO_OUT1
Default: PA6
Alternate: SPI0_MISO, ADCO01_ING6,
PA6 42 1/0 - -
TIMER2_CHO
Remap: TIMERO_BKIN
Default: PA7
Alternate: SPI0_MOSI, ADC01_IN7,
PA7 43 1/0 TIMER2_CH1, ETH_MII_RX_DV,
ETH_RMII_CRS_DV
Remap: TIMERO_CHO_ON
Default: PC4
PC4 44 1/0 Alternate: ADC01_IN14, ETH_MII_RXDO,
ETH_RMII_RXDO
Default: PC5
PC5 45 1/0 Alternate: ADC01_IN15, ETH_MII_RXD1,
ETH_RMII_RXD1
Default: PBO
Alternate: ADCO1_IN8, TIMER2_CH2,
PBO 46 1/0 - -
ETH_MII_RXD2
Remap: TIMERO_CH1_ON
Default: PB1
Alternate: ADC01_IN9, TIMER2_CHS3,
PB1 a7 1/0 - -
ETH_MII_RXD3
Remap: TIMERO_CH2_ON
PB2 48 1/0 5VT |Default: PB2, BOOT1
Default: PF11
PF11 49 1/0 5VT
Alternate: EXMC_NIOS16
Default: PF12
PF12 50 1/0 5VT
Alternate: EXMC_A6
VSS_6 51 P Default: VSS_6
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asheet

GigaDevice
GD32F107Zx LQFP144
: : Pin I/O : o
Pin Name |Pins Functions description
Type®| Level®
VDD_6 52 P Default: VDD_6
Default: PF13
PF13 53 1/0 5VT
Alternate: EXMC_A7
Default: PF14
PF14 54 1/0 5VT
Alternate: EXMC_A8
Default: PF15
PF15 55 1/0 5VT
Alternate: EXMC_A9
Default: PGO
PGO 56 1/0 5VT
Alternate: EXMC_A10
Default: PG1
PG1 57 1/0 5VT
Alternate: EXMC_A11
Default: PE7
PE7 58 1/0 5VT |Alternate: EXMC_DA4
Remap: TIMERO_ETI
Default: PE8
PES8 59 1/0 5VT |Alternate: EXMC_D5
Remap: TIMERO_CHO_ON
Default: PE9
PE9 60 1/0 5VT |Alternate: EXMC_D6
Remap: TIMERO_CHO
VSS 7 61 P Default: VSS_7
VDD_7 62 P Default: VDD_7
Default: PE10
PE10 63 1/0 5VT |Alternate: EXMC_D7
Remap: TIMERO_CH1_ON
Default: PE11
PE11 64 1/0 5VT |Alternate: EXMC_D8
Remap: TIMERO_CH1
Default: PE12
PE12 65 1/0 5VT |Alternate: EXMC_D9
Remap: TIMERO_CH2_ON
Default: PE13
PE13 66 1/0 5VT |Alternate: EXMC_D10
Remap: TIMERO_CH2
Default: PE14
PE14 67 1/0 5VT |Alternate: EXMC_D11
Remap: TIMERO_CH3
Default: PE15
PE15 68 1/0 5VT
Alternate: EXMC_D12
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GD32F107Zx LQFP144

Pin Name

Pins

Pin
Type®

/0
Level@

Functions description

Remap: TIMERO_BKIN

PB10

69

I/0

SVT

Default: PB10

Alternate: 12C1_SCL, USART2_TX,
ETH_MII_RX_ER

Remap: TIMER1_CH2

PB11

70

I/0

SVT

Default: PB11

Alternate: 12C1_SDA, USART2_RX,
ETH_MII_TX _EN, ETH_RMII_TX_EN
Remap: TIMER1_CH3

VSS_1

71

Default: VSS_1

VDD_1

72

Default: VDD_1

PB12

73

1/0

SVT

Default: PB12

Alternate: SPI1_NSS, [2C1_SMBA,
USART2_CK, TIMERO_BKIN, 12S1 WS,
CAN1_RX, ETH_MII_TXDO, ETH_RMII_TXDO

PB13

74

1/0

SVT

Default: PB13

Alternate: SPI1_SCK, USART2_CTS,
TIMERO_CHO_ON, 12S1_CK, CAN1_TX,
ETH_MII_TXD1, ETH_RMII_TXD1

PB14

75

1/0

SVT

Default: PB14
Alternate: SPI1_MISO, USART2_RTS,
TIMERO_CH1_ON

PB15

76

I/0

5VT

Default: PB15
Alternate: SPI1_MOSI, TIMERO_CH2_ON,
12S1_SD

PD8

77

1/0

SVT

Default: PD8

Alternate: EXMC_D13

Remap: USART2_TX, ETH_MII_RX_DV,
ETH_RMII_CRS_DV

PD9

78

I/0

5VT

Default: PD9

Alternate: EXMC_D14

Remap: USART2_RX, ETH_MII_RXDO,
ETH_RMII_RXDO

PD10

79

I/0

5VT

Default: PD10

Alternate: EXMC_D15

Remap: USART2_CK, ETH_MII_RXD1,
ETH_RMII_RXD1

PD11

80

110

SVT

Default: PD11
Alternate: EXMC_A16/EXMC_CLE
Remap: USART2_CTS, ETH_MII_RXD2
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GigaDevice
GD32F107Zx LQFP144
: : Pin I/O : o
Pin Name |Pins Functions description
Type®| Level®
Default: PD12
Alternate: EXMC_A17/EXMC_ALE
PD12 81 1/0 5VT
Remap: TIMER3_CHO, USART2_RTS,
ETH_MII_RXD3
Default: PD13
PD13 82 1/0 5VT |Alternate: EXMC_A18
Remap: TIMER3_CH1
VSS 8 83 P Default: VSS_8
VDD_8 84 P Default: VDD_8
Default: PD14
PD14 85 1/0 5VT |Alternate: EXMC_DO
Remap: TIMER3_CH2
Default: PD15
PD15 86 1/0 5VT |Alternate: EXMC_D1
Remap: TIMER3_CH3
Default: PG2
PG2 87 1/0 5VT
Alternate: EXMC_A12
Default: PG3
PG3 88 1/0 5VT
Alternate: EXMC_A13
Default: PG4
PG4 89 1/0 5VT
Alternate: EXMC_A14
Default: PG5
PG5 90 1/0 5VT
Alternate: EXMC_A15
Default: PG6
PG6 91 1/0 5VT
Alternate: EXMC_INT1
Default: PG7
PG7 92 1/0 5VT
Alternate: EXMC_INT2
PG8 93 1/0 5VT |Default: PG8
VSS 9 94 P Default: VSS_9
vDD_9 95 P Default: VDD_9
Default: PC6
PC6 96 1/0 5VT |Alternate: 12S1_MCK
Remap: TIMER2_CHO
Default: PC7
PC7 97 1/0 5VT |Alternate: 12S2_MCK
Remap: TIMER2_CH1
Default: PC8
PC8 98 1/0 5VT
Remap: TIMER2_CH2
PC9 99 1/0 5VT |Default: PC9

25



GigaDevice

GD 3R21 0 7Dxaxt

asheet

GD32F107Zx LQFP144

Pin Name

Pins

Pin
Type®

/0
Level@

Functions description

Remap: TIMER2_CHS3

PA8

100

I/0

SVT

Default: PA8
Alternate: USARTO_CK, TIMERO_CHO,
CK_0OUTO0, USBFS_SOF

PA9

101

1/0

SVT

Default: PA9
Alternate: USARTO_TX, TIMERO_CH1,
USBFS_VBUS

PA10

102

I/0

SVT

Default: PA10
Alternate: USARTO_RX, TIMERO_CH2,
USBFS_ID

PAl1l

103

1/0

SVT

Default: PA11
Alternate: USARTO_CTS, CANO_RX,
USBFS_DM, TIMERO_CH3

PA12

104

I/0

SVT

Default: PA12
Alternate: USARTO_RTS, USBFS_DP,
CANO_TX, TIMERO_ETI

PA13

105

1/0

SVT

Default: JTMS, SWDIO
Remap: PA13

NC

106

VSS_ 2

107

Default: VSS_2

VDD_2

108

Default: VDD_2

PAl14

109

1/0

SVT

Default: JTCK, SWCLK
Remap: PA14

PA15

110

I/0

5VT

Default: JTDI

Alternate: SPI2_NSS, 12S2_WS

Remap: TIMER1_CHO, TIMER1_ETI, PA15,
SPI0_NSS

PC10

111

1/0

SVT

Default: PC10
Alternate: UART3_TX
Remap: USART2_TX, SPI2_SCK, 1252_CK

PC11

112

1/0

SVT

Default: PC11
Alternate: UART3_RX
Remap: USART2_RX, SPI2_MISO

PC12

113

I/0

5VT

Default: PC12
Alternate: UART4_TX
Remap: USART2_CK, SPI2_MOSI, 12S2_SD

PDO

114

1/0

SVT

Default: PDO
Alternate: EXMC_D2
Remap: CANO_RX
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GD32F107Zx LQFP144

: : Pin I/O : o
Pin Name |Pins Functions description
Type®| Level®
Default: PD1
PD1 115 | 1/O 5VT |Alternate: EXMC_D3
Remap: CANO_TX
Default: PD2
PD2 116 | /O 5VT
Alternate: TIMER2_ETI, UART4_RX
Default: PD3
PD3 117 | /O 5VT |Alternate: EXMC_CLK
Remap: USART1_CTS
Default: PD4
PD4 118 | /O 5VT |Alternate: EXMC_NOE
Remap: USART1_RTS
Default: PD5
PD5 119 | /O 5VT |Alternate: EXMC_NWE
Remap: USART1_TX
VSS_ 10 120 Default: VSS_10
VDD_10 121 Default: VDD_10
Default: PD6
PD6 122 | /O 5VT |Alternate: EXMC_NWAIT
Remap: USART1_RX
Default: PD7
PD7 123 | /O 5VT |Alternate: EXMC_NEO, EXMC_NCE1
Remap: USART1_CK
Default: PG9
PG9 124 | 1/O0 5VT
Alternate: EXMC_NE1, EXMC_NCE2
Default: PG10
PG10 125 | 1/O 5VT
Alternate: EXMC_NCE3_0, EXMC_NE2
Default: PG11
PG11 126 | 1/O 5VT
Alternate: EXMC_NCE3_1
Default: PG12
PG12 127 | 11O 5VT
Alternate: EXMC_NE3
Default: PG13
PG13 128 | 1/O 5VT
Alternate: EXMC_A24
Default: PG14
PG14 129 | /O 5VT
Alternate: EXMC_A25
VSS_11 130 P Default: VSS_11
VvDD_11 131 P Default: VDD_11
PG15 132 | /O 5VT |Default: PG15
Default: JTDO
PB3 133 | /O 5VT

Alternate:SPI12_SCK, 12S2_CK
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Pin Name

Pins

Pin
Type®

/0
Level@

Functions description

Remap: PB3, TRACESWO, TIMER1_CH1,
SPI0_SCK

PB4

134

I/O

SVT

Default: NJTRST
Alternate: SPI12_MISO
Remap: TIMER2_CHO, PB4, SPI0_MISO

PB5

135

I/0

Default: PB5

Alternate: 12C0_SMBA, SPI2_MOSI, 12S2_SD,
ETH_PPS_OUT

Remap: TIMER2_CH1, SPIO_MOSI, CAN1_RX

PB6

136

I/0

SVT

Default: PB6
Alternate: 12C0_SCL, TIMER3_CHO
Remap: USARTO_TX, CAN1_TX

PB7

137

I/0

SVT

Default: PB7

Alternate: 12C0_SDA, TIMER3_CH]1,
EXMC_NADV

Remap: USARTO_RX

BOOTO

138

Default: BOOTO

PB8

139

I/0

5VT

Default: PB8
Alternate: TIMER3_CH2, ETH_MII_TXD3
Remap: 12C0_SCL, CANO_RX

PB9

140

I/0

5VT

Default: PB9
Alternate: TIMER3_CH3
Remap: 12C0_SDA, CANO_TX

PEO

141

I/0

5VT

Default: PEO
Alternate: TIMER3_ETI, EXMC_NBLO

PE1

142

I/0

5VT

Default: PE1
Alternate: EXMC_NBL1

VSS_3

143

Default: VSS_3

VDD_3

144

Default: VDD_3

Notes:

(1) Type: I = input, O = output, P = power.
(2) 10 Level: 5VT =5V tolerant.
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2.6.2.

GD32FHFM0 LQBBL n

definitions

Table 2-5. GD32F107Vx LQFP100 pin definitions

GD32F107Vx LQFP100
. . Pin I/O ; .
Pin Name |Pins Functions description
Type®| Level®
Default: PE2
PE2 1 110 5VT
Alternate: TRACECK, EXMC_A23
Default: PE3
PE3 2 110 5VT
Alternate: TRACEDO, EXMC_A19
Default: PE4
PE4 3 110 5VT
Alternate: TRACED1, EXMC_A20
Default: PE5
PES5 4 110 5VT
Alternate: TRACED2, EXMC_A21
Default: PE6
PE6 5 110 5VT
Alternate: TRACED3, EXMC_A22
VBAT 6 P Default: VBAT
PC13-
Default: PC13
TAMPER- 7 110
Alternate: TAMPER-RTC
RTC
PC14- 8 o Default: PC14
OSC32IN Alternate: OSC32IN
PC15- 9 1o Default: PC15
0OSC320UT Alternate: OSC320UT
VSS 5 10 P Default: VSS 5
VDD_5 11 P Default: VDD_5
Default: OSCIN
OSCIN-PDO | 12 I
Remap: PDO
OSCOUT- 13 o Default: OSCOUT
PD1 Remap: PD1
NRST 14 1/0 Default: NRST
Default: PCO
PCO 15 1/0
Alternate: ADC01_IN10
Default: PC1
PC1 16 110 Alternate: ADC01_IN11, ETH_MII_MDC,
ETH_RMII_MDC
Default: PC2
PC2 17 110
Alternate: ADC01_IN12, ETH_MII_TXD2
Default: PC3
PC3 18 1/0
Alternate: ADC01_IN13, ETH_MII_TX_CLK
VSSA 19 P Default: VSSA
VREFN 20 P Default: VREFN
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GD32F107Vx LQFP100

. . Pin I/O ; o
Pin Name |Pins Functions description
Type®| Level®
VREFP 21 P Default: VREFP
VDDA 22 P Default: VDDA
Default: PAO
Alternate: WKUP, USART1_CTS, ADCO01_INO,
PAO-WKUP | 23 1/0
TIMER1_CHO, TIMER1_ETI, TIMER4_CHO,
ETH_MII_CRS
Default: PA1
Alternate: USART1_RTS, ADCO01_IN1,
PAl 24 1/0
TIMER1_CH1, TIMER4_CH1,
ETH_MII_RX_CLK, ETH_RMII_REF_CLK
Default: PA2
Alternate: USART1_TX, ADCO1_IN2,
PA2 25 1/0
TIMER1_CH2, TIMER4_CH2, ETH_MII_MDIO,
ETH_RMII_MDIO
Default: PA3
PA3 26 1/0 Alternate: USART1_RX, ADCO1_INS3,
TIMER1_CH3, TIMER4_CH3, ETH_MII_COL
VSS 4 27 P Default: VSS_4
vDD_4 28 P Default: VDD_4
Default: PA4
Alternate: SPIO_NSS, USART1_CK,
PA4 29 1/0 N -
ADCO01_IN4, DACO_OUTO
Remap:SPI2_NSS, 12S2_WS
Default: PAS
PAS5 30 1/0
Alternate: SPI0_SCK, ADCO01_IN5, DACO_OUT1
Default: PA6
Alternate: SPI0_MISO, ADCO1_IN6,
PA6 31 1/0
TIMER2_CHO
Remap: TIMERO_BKIN
Default: PA7
Alternate: SPI0O_MOSI, ADCO01_IN7,
PA7 32 | 10 TIMER2_CH1, ETH_MII_RX_DV,
ETH_RMII_CRS_DV
Remap: TIMERO_CHO_ON
Default: PC4
PC4 33 | 10 Alternate: ADCO1_IN14, ETH_MII_RXDO,
ETH_RMII_RXDO
Default: PC5
PC5 34 | /0 Alternate: ADCO1_IN15, ETH_MII_RXD1,

ETH_RMII_RXD1
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Type®

/0
Level@

Functions description

PBO

35

I/O

Default: PBO

Alternate: ADC01_IN8, TIMER2_CH2,
ETH_MII_RXD2

Remap: TIMERO_CH1_ ON

PB1

36

1/0

Default: PB1

Alternate: ADC01_IN9, TIMER2_CH3,
ETH_MII_RXD3

Remap: TIMERO_CH2_ON

PB2

37

I/0

SVT

Default: PB2, BOOT1

PE7

38

I/0

SVT

Default: PE7
Alternate: EXMC_D4
Remap: TIMERO_ETI

PES8

39

1/0

SVT

Default: PE8
Alternate: EXMC_D5
Remap: TIMERO_CHO_ON

PE9

40

I/0

5VT

Default: PE9
Alternate: EXMC_D6
Remap: TIMERO_CHO

PE10

41

1/0

SVT

Default: PE10
Alternate: EXMC_D7
Remap: TIMERO_CH1_ON

PE11

42

1/0

SVT

Default: PE11
Alternate: EXMC_D8
Remap: TIMERO_CH1

PE12

43

I/0

5VT

Default: PE12
Alternate: EXMC_D9
Remap: TIMERO_CH2_ON

PE13

44

1/0

SVT

Default: PE13
Alternate: EXMC_D10
Remap: TIMERO_CH2

PE14

45

I/0

5VT

Default: PE14
Alternate: EXMC_D11
Remap: TIMERO_CH3

PE15

46

1/0

SVT

Default: PE15
Alternate: EXMC_D12
Remap: TIMERO_BKIN

PB10

47

110

SVT

Default: PB10

Alternate: 12C1_SCL®), USART2_TX,
ETH_MII_RX_ER

Remap: TIMER1_CH2
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Pin
Type®

/0
Level@

Functions description

PB11

48

I/O

SVT

Default: PB11

Alternate: 12C1_SDA®), USART2_RX,
ETH_MII_TX_EN, ETH_RMII_TX_EN
Remap: TIMER1_CH3

VSS 1

49

Default: VSS_1

VDD_1

50

Default: VDD _1

PB12

51

1/0

SVT

Default: PB12

Alternate: SPI1_NSS, I12C1_SMBA®),
USART2_CK, TIMERO_BKIN, 12S1_WS,
CAN1_RX, ETH_MII_TXDO0, ETH_RMIl_TXDO

PB13

52

I/0

SVT

Default: PB13

Alternate: SPI1_SCK, USART2_CTS,
TIMERO_CHO_ON, I12S1_CK, CAN1_TX,
ETH_MII_TXD1, ETH_RMIl_TXD1

PB14

53

1/0

SVT

Default: PB14
Alternate: SPI1_MISO, USART2_RTS,
TIMERO_CH1_ON

PB15

54

I/0

5VT

Default: PB15
Alternate: SPI1_MOSI, TIMERO_CH2_ON,
12S1_SD

PD8

55

I/0

5VT

Default: PD8

Alternate: EXMC_D13

Remap: USART2_TX, ETH_MII_RX_DV,
ETH_RMII_CRS_DV

PD9

56

I/0

5VT

Default: PD9

Alternate: EXMC_D14

Remap: USART2_RX, ETH_MII_RXDO,
ETH_RMII_RXDO

PD10

57

I/0

5VT

Default: PD10

Alternate: EXMC_D15

Remap: USART2_CK, ETH_MII_RXD1,
ETH_RMII_RXD1

PD11

58

I/0

5VT

Default: PD11
Alternate: EXMC_A16/EXMC_CLE
Remap: USART2_CTS, ETH_MII_RXD2

PD12

59

I/0

5VT

Default: PD12

Alternate: EXMC_AL17/EXMC_ALE
Remap: TIMER3_CHO, USART2_RTS,
ETH_MII_RXD3

PD13

60

I/0

5VT

Default: PD13
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Alternate: EXMC_A18
Remap: TIMER3_CH1

PD14

61

I/O

SVT

Default: PD14
Alternate: EXMC_DO
Remap: TIMER3_CH2

PD15

62

I/0

SVT

Default: PD15
Alternate: EXMC_D1
Remap: TIMER3_CH3

PC6

63

1/0

SVT

Default: PC6
Alternate: 12S1_MCK
Remap: TIMER2_CHO

PC7

64

I/0

SVT

Default: PC7
Alternate: 12S2_MCK
Remap: TIMER2_CH1

PC8

65

1/0

SVT

Default: PC8
Remap: TIMER2_CH2

PC9

66

1/0

SVT

Default: PC9
Remap: TIMER2_CH3

PA8

67

I/0

5VT

Default: PA8
Alternate: USARTO_CK, TIMERO_CHO,
CK_OUTO0, USBFS_SOF

PAS

68

1/0

SVT

Default: PA9
Alternate: USARTO_TX, TIMERO_CH1,
USBFS_VBUS

PA10

69

I/0

5VT

Default: PA10
Alternate: USARTO_RX, TIMERO_CH2,
USBFS_ID

PAl1l

70

1/0

SVT

Default: PA11
Alternate: USARTO_CTS, CANO_RX,
USBFS_DM, TIMERO_CH3

PA12

71

I/0

5VT

Default: PA12
Alternate: USARTO_RTS, USBFS_DP,
CANO_TX, TIMERO_ETI

PA13

72

1/0

SVT

Default: JTMS, SWDIO
Remap: PA13

NC

73

VSS_2

74

Default: VSS_2

VDD_2

75

Default: VDD_2

PA14

76

I/0

5VT

Default: JTCK, SWCLK
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Remap: PA14

PA15

77

I/0

SVT

Default: JTDI

Alternate: SPI2_NSS, 12S2_WS

Remap: TIMER1_CHO, TIMER1_ETI, PA15,
SPIO_NSS

PC10

78

I/0

SVT

Default: PC10
Alternate: UART3_TX
Remap: USART2_TX, SPI2_SCK, 12S2_CK

PC11

79

1/0

SVT

Default: PC11
Alternate: UART3_RX
Remap: USART2_RX, SPI2_MISO

PC12

80

I/0

SVT

Default: PC12
Alternate: UART4_TX
Remap: USART2_CK, SPI2_MOSI, 12S2_SD

PDO

81

1/0

SVT

Default: PDO
Alternate: EXMC_D2
Remap: CANO_RX

PD1

82

I/0

5VT

Default: PD1
Alternate: EXMC_D3
Remap: CANO_TX

PD2

83

1/0

SVT

Default: PD2
Alternate: TIMER2_ETI, UART4_RX

PD3

84

I/0

5VT

Default: PD3
Alternate: EXMC_CLK
Remap: USART1_CTS

PD4

85

1/0

SVT

Default: PD4
Alternate: EXMC_NOE
Remap: USART1_RTS

PD5

86

I/0

5VT

Default: PD5
Alternate: EXMC_NWE
Remap: USART1_TX

PD6

87

1/0

SVT

Default: PD6
Alternate: EXMC_NWAIT
Remap: USART1_RX

PD7

88

I/0

5VT

Default: PD7
Alternate: EXMC_NEO, EXMC_NCE1
Remap: USART1_CK

PB3

89

I/0

5VT

Default: JTDO
Alternate:SPI12_SCK, 12S2_CK
Remap: PB3, TRACESWO, TIMER1_CH1,
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Pin Name |Pins Functions description
Type®| Level®
SPI0_SCK
Default: NJTRST
PB4 90 1/0 5VT |Alternate: SPI2_MISO
Remap: TIMER2_CHO, PB4, SPI0_MISO
Default: PB5
Alternate: 12C0_SMBA, SPI2_MOSI, 12S52_SD,
PB5 91 1/0 _ - -
ETH_PPS OUT
Remap: TIMER2_CH1, SPI0_MOSI, CAN1_RX
Default: PB6
PB6 92 1/0 5VT |Alternate: 12C0_SCL, TIMER3_CHO
Remap: USARTO_TX, CAN1_TX
Default: PB7
Alternate: 12C0_SDA, TIMER3 CH1,
PB7 93 1/0 5VT - -
EXMC_NADV
Remap: USARTO_RX
BOOTO 94 I Default: BOOTO
Default: PB8
PB8 95 1/0 5VT |Alternate: TIMER3_CH2, ETH_MII_TXD3
Remap: 12C0_SCL, CANO_RX
Default: PB9
PB9 96 1/0 5VT |Alternate: TIMER3_CH3
Remap: 12C0_SDA, CANO_TX
Default: PEO
PEO 97 1/0 5VT
Alternate: TIMER3_ETI, EXMC_NBLO
Default: PE1
PE1 98 1/0 5VT
Alternate: EXMC_NBL1
VSS_3 99 P Default: VSS_3
VDD_3 100 P Default: VDD_3
Notes:

(1) Type: | =input, O = output, P = power.
(2) I/O Level: 5VT =5V tolerant.
(3) Functions are available in GD32F107VD/E/F/G devices.
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GD32 HIRO L (BF4Pi n

definitions

Table 2-6. GD32F107Rx LQFP64 pin definitions

GD32F107Rx LQFP64
. . Pin /10 . .
Pin Name |Pins Functions description
Type®| Level®
VBAT 1 P Default: VBAT
PC13-
Default: PC13
TAMPER- 2 110
Alternate: TAMPER-RTC
RTC
PC14- 3 o Default: PC14
OSC32IN Alternate: OSC32IN
PC15- 4 o Default: PC15
OSC320UT Alternate: OSC320UT
OSCIN 5 | Default: OSCIN
OSCOouUT 6 (0] Default: OSCOUT
NRST 7 110 Default: NRST
Default: PCO
PCO 8 110
Alternate: ADC0O1_IN10
Default: PC1
PC1 9 110 Alternate: ADC01_IN11, ETH_MII_MDC,
ETH_RMII_MDC
Default: PC2
PC2 10 110
Alternate: ADCO1_IN12, ETH_MII_TXD2
Default: PC3
PC3 11 110
Alternate: ADCO1_IN13, ETH_MII_TX_CLK
VSSA 12 P Default: VSSA
VDDA 13 P Default: VDDA
Default: PAO
Alternate: WKUP, USART1 CTS, ADCO01 INO,
PAO-WKUP | 14 110 - -
TIMER1 _CHO, TIMER1 ETI, TIMER4_CHO,
ETH_MII_CRS
Default: PA1
Alternate: USART1_RTS, ADCO01 _IN1,
PA1l 15 110
TIMER1_CH1, TIMER4_CH1,
ETH_MII_RX_ CLK, ETH_RMII_REF_CLK
Default: PA2
Alternate: USART1_TX, ADCO01 IN2,
PA2 16 110 — —
TIMER1_CH2, TIMER4_CH2, ETH_MII_MDIO,
ETH_RMII_MDIO
Default: PA3
PA3 17 110
Alternate: USART1_RX, ADCO1_IN3,
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Pin Name |Pins Functions description
Type®| Level®
TIMER1_CH3, TIMER4_CHS3, ETH_MII_COL
VSS_4 18 P Default: VSS_4
VDD_4 19 P Default: VDD_4
Default: PA4
Alternate: SPI0_NSS, USART1_CK,
PA4 20 1/0 - -
ADCO01_IN4, DACO_OUTO
Remap:SPI2_NSS, 1252_WS
Default: PAS
PAS5 21 1/0
Alternate: SPI0_SCK, ADCO01_IN5, DACO_OUT1
Default: PA6
Alternate: SPI0_MISO, ADCO01_ING6,
PA6 22 1/0 - -
TIMER2_CHO
Remap: TIMERO_BKIN
Default: PA7
Alternate: SPI0_MOSI, ADC01_IN7,
PA7 23 1/0 TIMER2_CH1, ETH_MII_RX_DV,
ETH_RMII_CRS_DV
Remap: TIMERO_CHO_ON
Default: PC4
PC4 24 1/0 Alternate: ADC01_IN14, ETH_MII_RXDO,
ETH_RMII_RXDO
Default: PC5
PC5 25 1/0 Alternate: ADC01_IN15, ETH_MII_RXD1,
ETH_RMII_RXD1
Default: PBO
Alternate: ADCO1_IN8, TIMER2_CH2,
PBO 26 1/0 - -
ETH_MII_RXD2
Remap: TIMERO_CH1_ON
Default: PB1
Alternate: ADC01_IN9, TIMER2_CHS3,
PB1 27 1/0 - -
ETH_MII_RXD3
Remap: TIMERO_CH2_ON
PB2 28 1/0 5VT |Default: PB2, BOOT1
Default: PB10
Alternate: 12C1_SCL®), USART2_TX,
PB10 29 1/0 5VT
ETH_MII_RX_ER
Remap: TIMER1_CH2
Default: PB11
PB11 30 1/0 5VT |Alternate: 12C1_SDA®), USART2_RX,
ETH_MII_TX_EN, ETH_RMII_TX_EN
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Remap: TIMER1_CHS3

VSS_1

31

Default: VSS_1

VDD_1

32

Default: VDD_1

PB12

33

I/0

SVT

Default: PB12

Alternate: SPI1_NSS, [2C1_SMBA®),
USART2_CK, TIMERO_BKIN, 12S1 WS,
CAN1_RX, ETH_MII_TXDO, ETH_RMIl_TXDO

PB13

34

1/0

SVT

Default: PB13

Alternate: SPI1_SCK, USART2_CTS,
TIMERO_CHO_ON, 12S1_CK, CAN1_TX,
ETH_MII_TXD1, ETH_RMII_TXD1

PB14

35

I/0

SVT

Default: PB14
Alternate: SPI1_MISO, USART2_RTS,
TIMERO_CH1_ON

PB15

36

1/0

SVT

Default: PB15
Alternate: SPI1_MOSI, TIMERO_CH2_ON,
12S1_SD

PC6

37

1/0

SVT

Default: PC6
Alternate: 12S1_MCK
Remap: TIMER2_CHO

PC7

38

I/0

5VT

Default: PC7
Alternate: 12S2_MCK
Remap: TIMER2_CH1

PC8

39

I/0

5VT

Default: PC8
Remap: TIMER2_CH2

PC9

40

1/0

SVT

Default: PC9
Remap: TIMER2_CH3

PA8

41

1/0

SVT

Default: PA8
Alternate: USARTO_CK, TIMERO_CHO,
CK_OUTO0, USBFS_SOF

PA9

42

I/0

5VT

Default: PA9
Alternate: USARTO_TX, TIMERO_CH1,
USBFS_VBUS

PA10

43

I/0

5VT

Default: PA10
Alternate: USARTO_RX, TIMERO_CH2,
USBFS_ID

PAl1l

44

1/0

SVT

Default: PA11
Alternate: USARTO_CTS, CANO_RX,
USBFS_DM, TIMERO_CH3

PA12

45

1/0

SVT

Default: PA12
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Alternate: USARTO_RTS, USBFS_DP,
CANO_TX, TIMERO_ETI

PA13

46

I/0

SVT

Default: JTMS, SWDIO
Remap: PA13

VSS 2

47

Default: VSS_2

VDD_2

48

Default: VDD_2

PAl14

49

1/0

SVT

Default: JTCK, SWCLK
Remap: PA14

PA15

50

I/0

SVT

Default: JTDI

Alternate: SPI2_NSS, 12S2_WS

Remap: TIMER1_CHO, TIMER1_ETI, PA15,
SPI0_NSS

PC10

51

1/0

SVT

Default: PC10
Alternate: UART3_TX
Remap: USART2_TX, SPI2_SCK, 1252_CK

PC11

52

1/0

SVT

Default: PC11
Alternate: UART3_RX
Remap: USART2_RX, SPI2_MISO

PC12

53

I/0

5VT

Default: PC12
Alternate: UART4_TX
Remap: USART2_CK, SPI2_MOSI, 12S2_SD

PD2

54

I/0

5VT

Default: PD2
Alternate: TIMER2_ETI, UART4_RX

PB3

55

I/0

5VT

Default: JTDO

Alternate:SPI12_SCK, 12S2_CK

Remap: PB3, TRACESWO, TIMER1_CH1,
SPI0_SCK

PB4

56

1/0

SVT

Default: NJTRST
Alternate: SPI2_MISO
Remap: TIMER2_CHO, PB4, SPI0_MISO

PB5

57

1/0

Default: PB5

Alternate: 12C0_SMBA, SPI2_MOSI, 12S2_SD,
ETH_PPS_OUT

Remap: TIMER2_CH1, SPIO_MOSI, CAN1_RX

PB6

58

1/0

SVT

Default: PB6
Alternate: 12C0_SCL, TIMER3_CHO
Remap: USARTO_TX, CAN1 TX

PB7

59

I/0

5VT

Default: PB7
Alternate: 12C0_SDA, TIMER3_CH1
Remap: USARTO_RX

39



GD 3R21 0 7Dxaxt

asheet

GigaDevice
GD32F107Rx LQFP64
: : Pin I/O . .
Pin Name |Pins Functions description
Type®| Level®
BOOTO 60 I Default: BOOTO
Default: PB8
PB8 61 1/0 5VT |Alternate: TIMER3_CH2, ETH_MII_TXD3
Remap: 12C0_SCL, CANO_RX
Default: PB9
PB9 62 1/0 5VT |Alternate: TIMER3_CH3
Remap: 12C0_SDA, CANO_TX
VSS_3 63 P Default: VSS_3
VDD_3 64 P Default: VDD_3
Notes:

(1) Type: | =input, O = output, P = power.
(2) 10 Level: 5VT =5 V tolerant.
(3) Functions are available in GD32F107RD/E/F/G devices.
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GigaDevice
3. Functional description
3.1. Arm® Cortex®-M3 core
The Cortex®-M3 processor is the latest generation of Arm® processors for embedded systems.
It has been developed to provide a low-cost platform that meets the needs of MCU
implementation, with a reduced pin count and low-power consumption, while delivering
outstanding computational performance and an advanced system response to interrupts.
A 32-bit Arm® Cortex®-M3 processor core
A Up to 108 MHz operation frequency
A Single-cycle multiplication and hardware divider
A Integrated Nested Vectored Interrupt Controller (NVIC)
A 24-bit SysTick timer
The Cortex®-M3 processor is based on the ARMv7 architecture and supports both Thumb
and Thumb-2 instruction sets. Some system peripherals listed below are also provided by
Cortex®-M3:
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)
3.2. On-chip memory

>

Up 1 02KIbyt eFsl asefdbmor y

>

case that Flash size less than or equal to 256K, all memory is no waiting time). A long
delay when CPU fetches the instructions out of the range.
A 9&Kbytes of SRAM

The Arm® Cortex®-M3 processor is structured in Harvard architecture which can use separate
buses to fetch instructions and load/store data. 1024 Kbytes of inner Flash at most, which
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. The Table 2-3.
GD32F107xx memory map shows the memory map of the GD32F107xx series of devices,
including code, SRAM, peripheral, and other pre-defined regions.
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3.3.

3.4.

Clock, reset and supply management

>

Internal 8-t MHmREartd oe y3te@ M&llz crystal oscill atc
I nt eAKtd RC ceadb $ bir lahalt ex3I HZ6Mld2 crystal oscilla
Integrated system clock PLL

26t o 3.6 V application supply and 1/ Os

Supply Suh@R wPioswer: On RORewgr Down aR@&wmceltt)age
det edV¥Dor (

> > > >

The ClockUnC@€cetypobvides a range of oscillator a
i nclspderdt er nal R@nastcéed halt oadr ysthdlg ho spielelda tacmrd | c
t wo t $epeeakprescalers allow the configuration of the AHB frequency, the high-speed

APB( APB2) andptehd APB (APB1l) domains. The maxi mu
andet hspgehed APB dlodOnBbBHzns Tihse maxi mum all owed freq
speABB domadvHzi. s Bouee 2-5. GD32F107xx clock treef or det ai |l s on
clock tree.

The Reset GROUJcroonlit trionlieste k i n systemordset 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/down to 2.6 V. The device remains
in reset mode when Voo is below a specified threshold. Th eembedded 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 Vop pins.

Vssa, Vopa range: 2.6 to 3.6 V, external analog power supplies for ADC, reset blocks,

>

RCs and PLL. Vbpa and Vssa must be connected to Voo and Vss, respectively.

>

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.

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 | oadéehei sntecatakbdbbpst R@OMy)memoriys (ssed

reprogrRimmedmory byYSABDTWPA9 andUPARDPDS5 and PD6)
USBFiSdevi ce( mMAMALl andl PAaA&B® used teod tumthdstter

FI améamory <code, the data and mteH ecwilrdctittobro ata bfl reo
bamlofFl ash memoryli sakebedbppior r @donF bamdéimor y by
setting a bit in option bytes.
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3.5. Power saving modes
The MCWpport i htdegpeoakr savihg modeewe | ower pow
consumpthiegnslag ep nmoarpl, eep modeanddrydirhede. oper at i n
modes reduceotntsaunmpawern and all ow the hpphhcatio
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 Vcore domain are off, and all of the high speed
crystal oscillator (IRC8M, 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, the
LVD output, and USB wakeup. When exiting the Deep-sleep mode, the IRC8M is
selected as the system clock.
A Standby mode
In standby mode, the whole Vcore domain is power off, the LDO is shut down, and all of
IRC8M, 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 alarm, the FWDGT reset, and the
rising edge on WKUP pin.
3.6. Analog to digital converter (ADC)

A 12-bit SAR ADC engine

A Up td®PlSdhversion rate
A Conversi oVesdr don4g &t 0o \3). 6
A Input volt ¥sret Fraung e

A Temperature sensor

Up ttwb2bi £snmulcthiannedarAdhG@ egr at ed [k acibhah & oduepvlitcoef .

21mul t i pelxetxeeecdhahnkrnd sanal og watchdog bl ock can be
channel s, rvehgiudhr eadreée o remaitmreshbil d Ai e@gmrfwii durcal
channel managefmeanhalbdbdapl cskanmp whkseed t o perf orm conv
single,uspnstctanoor di stcoo rstuipmpwaus moacke advanced u

The ADCs <can be he igyemtesl d¢e @ehrgattnpedragpose t i mer
(Tl MEPRx anh t e adwamdd& dmélrl ME)RWi t h internalfTheconnec
temperature sensor has to generate a voltage t
conversion rangeé i<soAMel3wkeW. 2The temperature sc¢
connected tloRtrhputADChannel which is usedltageonyv
into a digital wvalue.
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To ensure a high accuracy on ADC and DAC, the ADC/DAC independent external reference
voltage should be connected to VREFP/VREFN pins. According to the different packages,
VREFP pin can be connected to VDDA pin, or external reference voltage, VREFN pin must
be connected to VSSA pin. The VREFP pin is only available on no less than 100-pin packages.
On less than 100-pin packages, the VREFP pin is not available and it is internally connected
to Vopa. The VREFN pin is internally connected to Vssa.

3.7. Digital to analog converter (DAC)
A One DAC with two channels can work independently or concurrently
A 8-bit or 12-bit mode in conjunction with the DMA controller
The twadtl2uffer ed aP Ased ta dererate gariable analog outputs. T h e
DACs ddeseednwinthegrasiedt oststuciim@AC chaonarl!l be
triggbeyt Bd tuipndeart e ouwut EWtTd h DMA . Is duplDAC thannel
operation, conversions could be done independently or concurrently. The maxi mum out p
value of tree DAC is V

3.8. DMA
A 7channeDc ®MAramldl &r c hahmaerdt rDAMAI er
A Peripghersuphpoer sdSmBDCISUSARTsSDARE, |
A Dedicated DMA controller with the Ethernet application
The f lgexiepladpos &€ oA pt 6 wr dhear dwar e met hod of tra
bet ween peripherals and/ or memory without inter
bandwi dth for other system f una&tsuopnpsor tFeodu:r pteyrpieps
to peripheral, peemphgr &alo per mpmer g, , memory to
Each channel ifsi xoeadndwat e d DMA hree gpureisotrsi t i es of DN
requests are determined by software cornafnisgfuerrat i
size of sour cearaendemldeespiti narnd omonf i gur abl e.

3.9. General-purpose inputs/outputs (GPIOs)

>

Up TloPkast GPI Os, all/l mappable on 16 external i
Anal og input/output configurahble

>

A Alternate function input/output configurable

There arldgepetualpopei HEGC@II) GD32kFK18@dmed PAO ~ PA
and PBO ,~ FP&BQABC15,~ PPDOLOS5, PPEEDL, 5~ RFFM1 5, -PRBEAG o
i mpl ement l ogic inpadchH oof puathef BriPd tOi opnosr.t s has r

configuration regregeisementssatofcsf g dddiefeixct eampmll
interrupts on the GPI O pins of the device have
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the External I nterrupt Control Yriatr e d EXvT It )h. OT |
alternativesfubhotiobnai AMmaxi mum fl eEbbhl iofy tdhr
GPI O pins can be configurepgdubl edorfabipm)n,e aass ionupt upt
or wi t huopu to kg aplwihl)l or as peri pheMoaslt aolft etrhnea tGP | fQu npc
shred with digital or anal og alctuermrreatte cfalpradtl ieo re
for analog inputs.

3.10. Timers and PWM generation

A Onédéiatdvanacerdt r oT | ME)ROux1L 6b ige n e4parl p disneer s (GPT M)
and twotl®dasTIcME&®eME)R6
A Up tiondependersbo PiMMoun @elomparei nput capture for

and external trigger input
A 1eit, motor adadnvtamacterdtRri\ovhe r prwoigtirha mmabidt ¢ mael e ad
generation for output match
A Encoder icomérfoater with two inputs using quad:i
A 24it SysTiclk otuinmher down

A 2 watchdofgr dviaine htsiongenrdi n d wat c htdionge r

The advanced-control timer (T | ME)R#h be seen 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-purpose timer. The 4 independent channels can be

used for

A Input capture

A Output compare

A PWM generation (edge- or center-aligned counting modes)
A Single pulse mode output

I f configuredumaposbe g6 é mek, samedhtisars Mt kER
ti metr. basnynchroni zed with externawi tdi gontahlesr oGP Ttl
togewhech hsamet hec hintdedteannair es.

Thegenespuarl pdis,edGP T)Mk nownT laMERTI MER4n be used for a

of purposes indlmedi ngpadnearn gnal pul se width mea:
gener ati oas isruglhegasudrsaet i Mno wiupplPMW on dde pealamnel s
for i nput capturfdh/eo GRpIUS @ goonpeas e d@ietrer wath t wo

i nputs using quadrature decoder

The basic timeMEGhIoMERGBes mai nl PAQstedi d @er gener
They can al sos ibmedléiste dt iame abase.

The GDIFRa®e two wat ¢ ladreegeap & rhtidipigenrdi ndow wat chdoc

ti memMhey offer a combination of high safety | ev
Thérwet chtiongmcl udés tadbad¥yntcongaredn8-biptrescal er, It
clocked from an independent 40 kHz intemamaah RC a
cl ock, it derespopepshbadby .Imodean be used either
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to reset the devoceuwsenomnupsiobd ememer for appl.
management .
The windowtwaitess hbdeosge-i o ndawhit er t hat crawmnmienget
I¢an be used as a watchdog to reset the device
t hmain clock. I't has an early warning interrupt
debug mode.
TeSys Ttiichker i s dedicated for OS, but cowhtdeml slot
features:
A A 24dtown counter
A Aut o rcealpaadd | ity
A Maskable system interrupt generation when the
A Programmable clock source

3.11. Real time clock (RTC)
A 32-bit up-counter with a programmable 20-bit prescaler
A Alarm function
A Interrupt and wake-up event
The real time clock is an independent timer which provides a set of continuously running
counters which can be used with suitable software to provide a clock calendar function, and
provides an alarm interrupt and an expected interrupt. The RTC features a 32-bit
programmable counter for long-term measurement using the compare register to generate an
alarm. A 20-bit 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.

3.12. Inter-integrated circuit (12C)

A Up wol2Ct bus inteuppoes banhsImawsd emodendwi t h a f
up to 400 kHz

A Provide arbit omttiiomalf umEC i 6packegenemratoironc har
¢ h eicrkg

A Supposht ¢ &midt 1dddressing mode anmodgeneral cal

Thedlinteifsaaa i nternal circuit all owiiCgt eommaai
whi ¢k an industry standard two ¢toneecteirdml t d ni
har dwar et wd heeasreirael kiniormens ass a (SkEpainall ad stea ilailne |l o
(SCrLThe 1 2C module provides transfer rate of wup
400 KHz inTh&&t mmddeElraan ssor bitration detect func
situation where mor e t htarna nosnnei tmabsattdaru $aotattehnephtes ste
ti MEREB cal dwl atlesro i mr ¢ RiCd ¢ & a p e pafcckeenr chrec ki ng f or
| 2C dat a
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3.13. Serial peripheral interface (SPI)
A Up tthor®eRl interfaces
A Support both master and slave mode
A Hardware CRC calculation and transmit automatic CRC error checking
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.
3.14. Universal synchronous asynchronous receiver transmitter
(USART)
A Up to three USARTs and two UARTs with operati:
A Supports both asynchronous and clocked synchr
A 1 rDA SIR encoder and decoder support
A LiItlwneak generation and detection
A USARTs slu®@or3kcloémpl i ant smart card interface
The USHBARIUSARBNUSARY arseed to translate data ©b
and serialpriovieddsacasfl exible full dupl ex dat a
asynchronoulst st raalnssof ecra mmon2 2 usteandanrd REohmemuni c &
USART includes a programmabl esbaagdabbaespf§edewvatddc
cl otck prodedieccatocdk for the USART tTrhaen UBiAtRtTe ra | ssrmo
supports DMA function for rixghtpdRIeed data commu.l
3.15. Inter-IC sound (I12S)
A Twod 2 S Ibrutse s W iasampling frequency from 8 kHz to 192 kHz
A Suppeirther master or slave mode
The Inter-IC sound (12S) bus provides a standard communication interface for digital audio
applications by 3-wire serial lines. GD32F107xx contain two 12S-bus interfaces that can be
operated with 16/32 bit resolution in master or slave mode, pi n mu k twitlp 3P »and
SPI2. The audio sampling frequency from 8 kHz to 192 kHz is supported with less than 0.5%
accuracy error.
3.16. Universal serial bus full-speed (USBFS)

A On&JSB devbstéDisbdebdt ewliahefreqgue@ndipiupg st o
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3.17.

3.18.

3.19.

A lntern®Limai WSBo@pKiyant

The UniveksBlUs SéUBWBI)r ei wlib thdviddectional endpoints. The devi ce

controll er enabl es 1with ihMdyrated transceieets in devigethbsdQTG e

mode. Fulslpeegdkri pher al i s compliant f iwidthiaotrshaect USSR
formatting is performed by the hardware, includi
of a completed USB transf ebyydratearsr akegdiarntdarnrtgi.omt |
al so generatéddetii eabbtl ed8 MHz clock is generat
PLL (the clock aWXThAla ymt at aséedi that wplerating f
di vifdceodn APB1 s iMéluaal bdo.vbee 1 2

Controller area network (CAN)

A TW&€AN2. 0B interface with upommunli dbtiitdrs frequel
A lntern®Lfimai WSBo@pKiyant

Cont r arlelmetr w QAK) 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 14 scalable/configurable identifier filter banks
for selecting the incoming messages needed and discarding the others.

Ethernet MAC interface

A | E ESB2.3 compliant media access controller (MAC) for Ethernet LAN
10/100 Mbit/srateswi t h de di cceotneedd oDMATr and SRAM
A Su p p bardware precision time protocol ( PTW) tbnf or mEE¥# €688

>

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 17 with 25 MHz output and RMII up to 9 with 50 MHz output. The
function of 32-bit CRC checking is also available.

External memory controller (EXMC)

A Suppoextteedme mlo ISRAM SRAROMaNNOR-I aashNAND FIl ash an
CF card

A Up fLieéidata bus

A Support to Motdredar680@ ane Intel 8080htype LCD directly

External memory controller ( EXMC) is anl tsbbrevi
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di vi dedevesrudbanker external, deac-beslig® rotwn chi p
selection signal but at one t iThee,h EXoMQ ysaegepeo rbta 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.

3.20. Debug mode

A Seri al TivGGetep g ( 8 WDP)

Ther MASWIDP I nterfaceand embaddcednbi ned JTAG and
port that enables eitherpaobertal bwicendebtgdot

3.21. Package and operation temperature

>

LQFP1(4GD32ZX(QNFIPOOGD32Nk0)7 LQEPB2RK()7
Operation tempe0ACur eindasBAd@yel

>
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4. Electrical characteristics

4.1. Absolute maxi mum ratings

The maximum ratings are the limits to which the device can be subjected without permanently
damaging the device. Note that the device is not guaranteed to operate properly beyond the
maximum ratings. Exposure to the absolute maximum rating conditions for extended periods
may affect device reliability.

Table 4-1. Absolute maximum ratings®®

Symbol Parameter Min Max Unit
Vbp External voltage range® Vss - 0.3 Vss + 3.6 \Y
Vbbpa External anal og s Vssx0. J Vssa+3.6 \%
VAT External battery supply voltage Vss - 0.3 Vss + 3.6 \Y,
Vin Input voltage on 5V tolerant pin® Vss - 0.3 Voo + 3.6 \Y

Input voltage on other I/O Vss - 0.3 3.6 \Y,

| ooy Variations betDpewedi d 50 mvV

[VssxT Vss| Variations between ( d 50 mvV

lo Maxi mum current f g 3 25 mA

Ta Operating tempera -40 +85 C
Power dissipation at Ta = 85€C of LQFP144 o] 820

Po Power dissipation at Ta = 85€C of LQFP100 o] 697 mw
Power dissipation at Ta = 85€C of LQFP64 o] 647

Tste Storage temperatu -65 +150 C

T Maxi mum junction ¢ o} 125 &

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

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

(3) Vv 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. Operating conditions characteristics

Table 4-2. DC operating conditions

Symbol Parameter Conditions Min®| Typ [Max®| Unit
Voo Supply vol 1t o} 2.¢3.713.¢ V
Vbopa Anal og suppl Same as Vop 2.¢3.13.¢V
Ve AT Battery supp 3 1.(8 8 3.4V

Core dwmgplcy v
Vcore | powered by in 0 o) 1.1 0 \

regul ator

(1) Based on characterization, not tested in production.
(2) In the 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
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again.

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

100 nF

4.7¢F +N*100 nF

1leF

1leF

(1) The VREFP and VREFN pins are only available on no less than 100-pin packages, or else the VREFP and
VREFN pins are not available and internally connected to VDDA and VSSA pins. More details refer to ANO76
GD32F10x Hardware Development Guide.

(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 cl ock fre o} o} 10 8| MH z
fapB1 APB1 clock fr o} o} 54| MHz
faps2 APB2 clock fr o} o} 10 8| MH z

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

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

Symbol Parameter Conditions Min | Max | Unit
Vopri se ti me 0 S

tvoo - o} ——es /
Vppof al | ti me 20 S

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

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

Sy mb ¢ Par amet Condi tions Min Typg Max | Uni
) Code area in FLA 35 63 90

ts t aipt St aurpt t i - ms
Code area in FLA 70 1249180

(1) Guaranteed by design, 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 Min Ty p| Max Unit
ts1 e@p Wakeup from Sleep d 4.5 8
Wakeup fr-esme®pem®de™On o] 6 o}
Peer ak fr-sme®p e podeh e
akeu r-e me e eh o w
s | e(zgp P P P 0 6 0
mo d’e
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Symbol Parameter Min Ty p| Max Unit
Wakeup f|Code area in F| 35 63 90
tst a n(g)b - ms
Standby Code area in F| 70 125 180
(1) 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, IRC8M = System clock = 8 MHz
(2) Based on characterization, not tested in production.
(3) Guaranteed by design, not tested in production..
4.3. Power consumpti on

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

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

Symbol Parameter Conditions Min |Typ®| Max | Unit

Vop = Vopa = 3.3V, HXTAL = 8 MHz,

System clock = 108 MHz, All peripherals | & 63.8| 0 mA
enabled

Vop = Vopa = 3.3V, HXTAL = 8 MHz,

System clock = 108 MHz, All peripherals | 8 |37.6| & mA
disabled

Vop = Vopa = 3.3V, HXTAL = 8 MHz,

System clock = 96 MHz, All peripherals ) 57.1| @ mA
enabled

Vobp = Vopa = 3.3V, HXTAL = 8 MHz,

System clock = 96 MHz, All peripherals 8 |338]| & mA
disabled

Vob = Vopa = 3.3V, HXTAL = 8 MHz,

System clock = 72 MHz, All peripherals | 6 | 436 | & mA

Supply current enabled
Iop+lpbpa
(Run mode) Vob = Vopa = 3.3 V, HXTAL = 8 MHz,
System clock = 72 MHz, All peripherals o 262 | 0 mA
disabled

Vob = Vopa = 3.3V, HXTAL = 8 MHz,
System clock = 48 MHz, All peripherals 8 |302] o mA
enabled
Vobp = Vopa = 3.3V, HXTAL = 8 MHz,
System clock = 48 MHz, All peripherals 4 186 | 8 mA
disabled
Vobp = Vopa = 3.3V, HXTAL = 8 MHz,
System clock = 36 MHz, All peripherals 8 |234] o mA
enabled
Vob = Vopa = 3.3V, HXTAL = 8 MHz,
System clock = 36 MHz, All peripherals d 148 | 8 mA

disabled
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Symbol Parameter Conditions Min |Typ®| Max | Unit
Vobp = Vppa = 3.3 V, HXTAL = 8 MHz,
System clock = 24 MHz, All peripherals ) 16.7| o mA
enabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz,
System clock = 24 MHz, All peripherals ] 109 | 8 mA
disabled
Vobp = Vppa = 3.3V, HXTAL = 8 MHz,
System clock = 16 MHz, All peripherals d 121] @ mA

enabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz,
System clock = 16 MHz, All peripherals 8 8 ) mA
disabled

Vop = Vopa = 3.3V, HXTAL = 8 MHz,
System clock = 8 MHz, All peripherals d 74 | 0 mA
enabled
Vop = Vopa = 3.3V, HXTAL = 8 MHz,
System clock = 8 MHz, All peripherals ) 54 | o mA
disabled
Vop = Vopa = 3.3V, HXTAL = 8 MHz,
System Clock = 108 MHz, CPU clock off, | & 387 | o mA
All peripherals enabled
Vob = Vopa = 3.3V, HXTAL = 8 MHz,
System Clock = 108 MHz, CPU clock off, | 8 91 | o mA
All peripherals disabled

Vobp = Vopa = 3.3V, HXTAL = 8 MHz,

System Clock = 96 MHz, CPU clock off, All| 0 347 | 8 mA
peripherals enabled

Vob = Vopa = 3.3V, HXTAL = 8 MHz,

System Clock = 96 MHz, CPU clock off, All| 0 84 | o mA
Supply current peripherals disabled

(Sleep mode) Vob = Vopa = 3.3 V, HXTAL = 8 MHz,

System Clock = 72 MHz, CPU clock off, All| 0 269 | o mA
peripherals enabled

Vob = Vopa = 3.3V, HXTAL = 8 MHz,

System Clock = 72 MHz, CPU clock off, All| 0 6.7 | o mA
peripherals disabled

Vob = Vopa = 3.3V, HXTAL = 8 MHz,

System Clock = 48 MHz, CPU clock off, All| & 186 | o mA
peripherals enabled

Vobp = Vpopa = 3.3V, HXTAL = 8 MHz,

System Clock = 48 MHz, CPU clock off, All| 0 55 | ¢ mA

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

Vobp = Vppa = 3.3 V, HXTAL = 8 MHz,

System Clock = 36 MHz, CPU clock off, All| 0 1471 9o mA
peripherals enabled

Vop = Vopa = 3.3 V, HXTAL = 8 MHz,

System Clock = 36 MHz, CPU clock off, All| 0 48 | 9 mA
peripherals disabled

Vobp = Vppa = 3.3V, HXTAL = 8 MHz,

System Clock = 24 MHz, CPU clock off, All| 0 108 | o mA
peripherals enabled

Vop = Vopa = 3.3 V, HXTAL = 8 MHz,

System Clock = 24 MHz, CPU clock off, All| 8 42 | 8 mA
peripherals disabled

Vop = Vopa = 3.3V, HXTAL = 8 MHz,

System Clock = 16 MHz, CPU clock off, All| 0 81| o mA
peripherals enabled

Vop = Vopa = 3.3V, HXTAL = 8 MHz,

System Clock = 16 MHz, CPU clock off, All| 0 37 | o mA
peripherals disabled

Vop = Vopa = 3.3V, HXTAL = 8 MHz,

System Clock = 8 MHz, CPU clock off, All | 8 55| @ mA
peripherals enabled

Vob = Vopa = 3.3V, HXTAL = 8 MHz,

System Clock = 8 MHz, CPU clock off, All | 8 33 | 0 mA

peripherals disabled

Vop = Vopa = 3.3 V, LDO in normal power
mode, IRC40K off, RTC off, All GPIOs o 585 | & >A

Supply current
analog mode
(Deep-Sleep -
Vop = Vopa = 3.3 V, LDO in low power
mode)

mode, IRC40K off, RTC off, All GPIOs o) 573 o) >A
analog mode

Vop = Vopa = 3.3 V, LXTAL off, IRC40K on,
RTC on

Supply current |Vop = Vopa = 3.3 V, LXTAL off, IRC40K on,
(Standby mode) RTC off

Vobp = Vopa = 3.3 V, LXTAL off, IRC40K off,
RTC off

Vop off, Vopa off, Vear = 3.6 V, LXTAL on
with external crystal, RTC on
Battery supply Vi ff, V ff, V 3.3V, LXTAL
pD OfT, VDDA OTT, VBAT = S. , on
IaT current (Backup ) o} 126 | o >A
with external crystal, RTC on
Vb off, Vopa off, Vear = 2.6 V, LXTAL on

with external crystal, RTC on

o} 166 | © >A

mode)
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Symbol Parameter Conditions Min |Typ®| Max | Unit
V ff, Vi ff, Vear = 1.8 V, LXTAL
pp Off, Vppa Off, Veat 8V, on 5 5 5 >A
with external crystal, RTC on

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

(2) Unless otherwise specified, all values given for To =25 + and test result is mean value.

(3) When System Clock is less than 4 MHz, an external source is used, and the HXTAL bypass function is needed,

no PLL.

(4) When System Clock is greater than 8 MHz, a crystal 8 MHz is used, and the HXTAL bypass function is closed,

using PLL.

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

additional power consumption should be considered.
® All GPlI Os are configured as analog mode except standby
Figure 4-2. Typical supply current consumption in Run mode

70 & 63.8

60 |

—o— All perlpherals enabled
50 —&— All perlpherals disabled 43.6

Ipp*lppa (MA)
D
5
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8
O l-\_/! 1 1 1 1 1 »
0 20 40 60 80 100 120
System clock (MHz)
Figure 4-3. Typical supply current consumption in Sleep mode
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40
35 | —e— All perlpherals enabled
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<
o
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+
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10 f 55
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O 33 Q_? (42 48 1 . 1 1 1 »'
0 20 40 60 80 100 120
System clock (MHz)

55

m



GD3R1 0 7xXaxt as heet

GigaDevice
4.4. EMC characteristics
EMS (el ectromagnetic ESBElé¢gpdtimaodtidtypodihicd ewdaesged
negatan@elBBur st of Fast ,Jproasnsiievret awiod sthagggegt ir e u |
gi v e hablé #48. EMS characteristics, based on the EMS |l evels an
witEC 6868600Des standard.
Table 4-8. EMS characteristics®
Symbol Parameter Conditions Level/Class
) ) Vop= 3. 3=%5 A(
VEsp Vol tamel i=ldlevbcd op LQF P14k 1MBz 3B
indacé unctional
confor ms t oe4-2
Fast transient vol Vop= 3. 3A=V25T/
VFrB induce a diusntcuriboanmd LQFP1 444, 108 4A
100 pFMDamd¥Spi ns confor ms t o044l
(1) Based on characterization, not tested in production.
4.5. Power supply supervisor character.i

Table 4-9. Power supply supervisor characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
LVDT2: 0> = 000¢( o 2.19 0
LVDT2: 0> = 000¢( o 2.08 6}
LVDT2: 0> = 001( & |229| &
LVDT2: 0> = 001¢( o 2.19 0
LVDT2: 0> = 010¢( o 2.39 6}
LVDT2: 0> = 010(| & |229| &
LVDT<2:0> = 01| o 2.5 o}

Vivpt) I'OWOltageLVDT<2:o> = 01] 8 |239| 98 \Y

Detector | e\

LVDT<2: 0> = 10| & 2.6 o}
LVDT<2:0> = 10| o 2.48 o}
LVDT<2:0> = 10| o 2.68 0
LVDT<2:0> = 10| o 2.58 0
LVDT<2: 0> = 11| o 2.79 o)
LVDT<2: 0> = 11 o] 2.68 o}
LVDT<2:0> = 11| o 2.89 o}
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Symbol Parameter Conditions Min | Typ | Max | Unit
LVDT<2:0> = 11] o 2.78 o]
Vivoh§3 LVD hyster ) 0 100 ) mV
Vpor( 1) | Power on reset threshold o) 2.40 o] \%
Power down reset
Veor( 1) 8 |185| & \%
threshold o}
VppRhyst( 2 PDR hysteresis 3 5504 8 mv
trstrempol 4 Reset temporization o) 2 o] ms

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

4.6. El ectrical sensitivity

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

Table 4-10. ESD characteristics®

Symbol Parameter Conditions Min | Typ | Max | Unit
Electrostaticd i schar Ta=25C ;
VEsD(HBM) o} 0 3000 \
voltage (human b o dmodel) JNO0-20114
Electrostaticd i schar Ta=25C ;
VEsD(cDMm) ) o) o) 500 \
voltage (charge d e v imodel) JSND02014

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

Table 4-11. Static latch-up characteristics®

Symbol Parameter Conditions Min | Typ | Max | Unit
-t est o} 6} a 10 0| mA
LU Ta=25 € ; JESD78
Vsuppyoverv ol t age o} o] 5.4 V

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

4.7. Ext er nal cl ock characteristics

Table 4-12. High speed external clock (HXTAL) generated from a crystal/ceramic
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characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
fuxTAL) Crystal or cer| 2. 60Wp0 3V. § 3 8 25 | MHz
Re( 2) Feedback res Vop= 3. 3 3 40Q o kq
Recommended | oa o}
ChxTA2) ) 20 | 30 | pF
ONMSCN DEDUT
Dugyxtht Crystal or cer 3 30 | 50 | 70 %
gm® Osci ltlragmscondu Startup| @ 35 | 8 |mANV
Crystal or cer Vop= 3. 3
IppH x Tal) 3 o 1.6 8 YA
current Ta= 25 A(
Vbp= 3. 3
tsunxtal)| Crystal or cer 3 | @ 065 | & ms
Ta= 25 A(

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

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

(3)  Cuxtaur=Cuxtaz= 2f0bdls) ., Rmem@alduxfe, it is recommended mM&StCchhi ng ¢ aj
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 4-13. High speed external clock characteristics (HXTAL in bypass mode)

Symbol Parameter Conditions Min Typ Max | Unit
External <cl og N N
fuxTtaL (&) ) 2. 60WpO 3V. 1 d 50 MH z
oscillator f

OSCliMiput pin
VhxTat &) 0. bo 3 Vbbb \Y,
voltage

Vbop= 3. 3

OSCI N input p
VuxT1aL?) Vss o} 0. ®p| V
vol tage

t/ L (HxTA OSCI N high o ) 5 d d ns
tR/ F(HXTA OSCIN rise o ) d 10 ns

Ci k2) OSCI N capapitarice ) 5 d pF
Du g yxTAP? Duty cycl g ) 40 d 60 %

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

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

Symbol Parameter Conditions Min Typ Max | Unit
fuxtht) |Crystal or ce Vop= 3. 3 i) 32.7 & k Hz
Recommended n
Cuxtht)(3capacitance on ) d 10 3 p F
OSC320UT
Dugyxthi]Crystal or cef i) 30 d 70 %
gm® Osci ltlragmscond i) d 23 3 g AN
Crystal or ce
IpoL x XAl o] o] 11. o) eA
current
Crystal or ce
tsuL x{aD ¢ Y . o} o} 0.3 o) S
ti me

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

(3)  Cuixra1 = Cixtarz = 2*(Croap - Cs), For CixraLs 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 x Tisithe 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.

Table 4-15. Low speed external user clock characteristics (LXTAL in bypass mode)

Symbol Parameter Conditions | Min Typ Max | Unit

External <cl oc i
fuxTaL(dk _ Vpop= 3. ] 32.17100|kH
osci Iflr@tqgarre n g

OSC32I N input
VL xTaL#H d 0. g 9 Vbb
vol tage

\
OSC32I N input
VL xTALY) 3 Vss d 0. 3o
vol tage
G, % uglfi OSC32I N high d 450 O o
ns
b, % uotf] OSC32rliNse or | ) 3 50
Ci(2) OSB2I N input 3 ] 5 ) pF
Dugyxtht Duty cycl e d 30 50 70| %
(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
4.8. Int er nal clock characteristics

Table 4-16. High speed internal clock (IRC8M) characteristics

Symbol Parameter Conditions Min | Typ [Max| Unit
Hi gh Speed
fi Rcam Oscill ator Vop= p¥a= 3. 3 o] 8 o) MHz

frequency

. Vop= p¥a—= 3. 3
|l RC&Mcill ato ; -2 . 6] 2. %
Ta=-40 AC ~(1}g

Vbop= p¥a~= 3. 3A=V25| -1.0 o) +1.0| %

accuracystrkan

A CCrcs
| RC8M oscill 4
accurlasceyr, tri 0 0 0.5 0 %
st elp
Ducycéfll RC8M oscltly 4 Vop= p¥a 3. 3 45 50 55| %
| RC8M oscill g Vopb= p¥a 3V.,3
Ibpal rREF ; 0 62 o >SA
current Ta= 25 AC
| RC8M osci ||l Vob= p¥a 3V.,3
tsui rdsM ) i d 064 | & >s
ti me Ta= 25 AC

(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
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Table 4-17. Low speed internal clock (IRC40K) characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
LoBpedat easmal Voo = p¥a~=3. 3
fi Rcalo ; 0 40| o kH z
(1 RC4r0Kgq u e n g Ta=-40 AC -~
| RC4®K i |dpatr @ Vbop= p¥a~3. 3
Ibpal R4 3 o) 1. 5] SA
current Ta= 25 AC
| RC4K i |dt atr o Vbop= p¥a~3. 3
tsui rchd ) ; o] 124 0o >3
ti me Ta= 25 AC
(1) Guaranteed by design, not tested in production.
(2) Based on characterization, not tested in production.
4.9. PLL achacteristics
Table 4-18. PLL characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
fecld M |{PLL input cl ) 1 ) 25 | MHz
frLLobU¥)|PLL output cl 3 16 | 8 108 | MHz
PLL VCO coluatc
fvcé?) 3 32| 8 216 | MHz
frequency
tL ock?) PLL | ock t o) 4 4 300 | e€s
(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
Table 4-19. PLL1 characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
feeldM|{PLL input cl ) 1 ) 25 | MHz
feLLobP)|PLL out pfurte ggu ) 16 | 8 120 | MHz
PLL VCO coluatc
fvcé?) 3 32| & 200 | MHz
frequency
tL ock?) PLL | ock t 3 3 3 300 | €s
(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
Table 4-20. PLL2 characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
feL M |PLL input cl d 1 8 25 | MHz
frLLoUP)|PLL output cl ) 16 ) 120 | MHz
PLL VCO coluatc
fvcé?) ) 32| 3 200 | MHz
frequency
tL ock?) PLL | ock { ) ) ) 300 | es

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

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

Table 4-21. Flash memory characteristics

Symbol Parameter Conditions Min® | Typ® | Max® | Unit
Number of g
PEvc program /er Ta=-40 AC ~ + 100 | & 3 keycle
before(Eaiduu S
tRET Data retent o} o} 20 o] years
trroc | Word progran Ta=-40 AC -~ + & 37 ./105/170® | >s
tE R ABS Page erase Ta=-40 AC ~ + 8 50 | 400/500¥ | ms
IMERASE ( { Mass erase Ta=-40 AC ~ + 98 0.6 6 S
tMERASE( 1 Mass erase Ta=-40 AC ~ + 9d 1.2 12 s
tMERASE( 2 Ma s s etriansee Ta=-40 AC ~ + 9@ 2.4 24 s
IMERASE( 5 Mass erase Ta=-40 AC ~ + 9 8 64 s
tMERASE( 1 Mass erase Ta=-40 AC -~ + 8 16 128 ]
(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
(3) Flash memory <= 256K is 105 us and flash memory >256K is 170 us.
(4) Flash memory<= 256K is 400 ms and flash memory >256K is 500 ms.
4.11. NRST pin characteristics
Table 4-22. NRST pin characteristics
Symbol Parameter Conditions Min | Typ Max Unit
ViL(nkd)] NRST Input | ow 03 |98 0.\®p v
ViH(ndEs] NRST I nput high| Voo= od& 2V. |0.Vbp 8 | Vop+03
Vhy6t) |Schmi dt trigger d 35 ) mv
ViL(nkd NRST I nput | ow -03 |0 0.3 Vbb v
ViH(ndsd! NRST I nput highl Vop= o¥s& 3V. |0.Vbo 8 | Vop+03
Vhy6t)|Schmidt trigger 3 36 ) mvV
ViL(nkdy NRST Input | ow 03 | 9 0.WBo v
Vin(ndsd! NRST I nput highl Vop= o¥s& 3V. |0.Vbo 8 | Vopo+03
Vhy6t)|Schmidt trigger 3 37 ) mvV
Rp & 2) Pull-up equivalent resistor ) d 40 3 k q

(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
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Figure 4-4. Recommended external NRST pin circuit®
E VDD E VDD
External reset circuit
' 10kq i Rru
§ i | NRsT
i oL
: K / I 100 nF |
ST GNR.........}

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

4.12. GPI O characteristics

Table 4-23. I/O port DC characteristics®®

Symbol Parameter Conditions Min Typ Max Unit
Standard 10 Low level input R R
2. 60Wbp= p¥aO 3V| 9 o} 0.Bp | V
voltage
Vi
5V-tolerant IO Low level N N
) 2. 60Wbp= p¥aO 3V| 9 o} 0.Bo| V
input voltage
Standard 10 Low level input N N
2. 60Wbp= p¥AO 3V|0.Vbp| O o] \
voltage
Vin
5V-tolerant IO Low level . .
) 2. 60Wbp= p¥aO 3V.0.Vbp| & o} \%
input voltage
Internalpull-| Al 1 p Vin= Vss o} 40 o}
Reu® _ kq
up resistor PA10 4 0 10 o]
Internal pull- All pins Vin= Vbp o} 40 o}
Rep(® _ kq
down resistor PA10 o} o} 10 o}
10_Speed=50MHz
Low level output voltage for Vbp= 2. 6V o} 0.27 o]
an 10 Pin Vop= 3.3 V| 0 0.23
(1l M) Vop= 3. 6V o} 0.22
Low level output voltage for
VoL an 10 Pin Vpop= 2. 6V o} 0. 4 o} \Y
(1l= 1+nA)
Low level output voltage for Vop= 3.3 V|l & 0. 6 5
an 10 Pin
(1l 24mA) Vop= 3. 6V o} 0. 6 o}
High level output voltage Vop= 2. 6V o} 2.3 o}
VoH ) \%
for an 10 Pin Vop= 3.3 V| 0 3.05 o}
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Symbol Parameter Conditions Min Typ Max Unit
(Il &) Vop= 3.6V 8 3.36 R}
High level output voltage
for an 10 Pin Vop= 2. 6V o} 2.2 o}
(1l= 1+#0mA)
High level output voltage Voo= 3.3 V| & 2 g 5
for an 10 Pin
(Il 24mA) Vbp= 3.6V o} 2.9 o)
10_Speed=10MHz
Low level output voltage for Vbp= 2. 6V o} 0.43 o)
an 10 Pin Vop= 3.3 V| 0 0.36 o}
Vo (1= mA) Vbp= 3. 6V o} 0.34 o} v
Low level output voltage for Vop= 2. 6V o} o} o}
an 10 Pin Vop= 3.3 V| 0o 0.78 o}
(1l= 145mA) Vbp= 3. 6V o} 0.72 o}
High level output voltage Vop= 2. 6V o} 2.06 o}
for an 10 Pin Vop= 3.3 V| 0o 2.87 o}
Vou (1l m&A) Vop= 3.6V 3 3.2 3 v
High level output voltage Vop= 2. 6V o} o} o}
for an 10 Pin Vop=3. 3 V o} 2.39 o}
(1l= 1+#nA) Vbp= 3.6V o} 2.77 o}
10_Speed=2MHz
Low level output voltage for Vop= 2. 6V o} 0.44 o}
VoL an 10 Pin Vop= 3.3 V| 0 0.36 o} \%
(1l= 4mA) Vbp= 3. 6V o} 0.34 o}
High level output voltage Vop= 2. 6V o} 2.22 o}
VoH for an 10 Pin Vop= 3.3 V| 0 2.99 o} \%
(1l= 4mA) Vbp= 3. 6V o} 3.31 o}

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

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

(3) All pins except PC13 / PC14 / PC15. Since PC13 to PC15 are supplied through the Power Switch, which can
only be obtained by a small current (typical source capability:3 mA shared between these 10s, but sink
capability is same as other 10), the speed of GPIOs PC13 to PC15 should not exceed 2 MHz when they are in
output mode(maximum load: 30 pF).

Table 4-24. 1/0 port AC characteristics®@®)

GPIOx_MDy[1:0] bit value® Parameter Conditions Typ | Unit
2. 6Vp® 3V,®=10pF |49 .
GPIOX_CTL->MDy[1:0]=10 —
Tri dedal | 2. 6Vps® 3V, @& =30pF 60| ns
" 10_Speed = 2MHZz"” —
2. 6Vos® 3V,@& =50pF |70.
2. 6Vos® 3V,@G=10pF |2 3.
GPIOx_CTL->MDy[1:0] = 01 =
Tri dedal | 2. 6VosD 3V, ® =30pF 27| ns
" 10_Speed = 10MHZ" —
2. 6Vos®D 3V, G =50pF 32
GPIOX_CTL->MDy[1:0]=11 2. 6Vpd® 3V,G=10pF | 3.
R . Tri b edal = ns
I0_Speed = 50MHZz 2. 6VosD 3V, ® =30pF 3.1
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GPIOx_MDy[1:0] bit value® Parameter Conditions Typ | Unit
2. 6Vod® 3V,G=50pF | 3. ¢

(1) Based on chanattéestzadi on, producti on.

2 Unless otherwise specifiedAXxall test results given for T
3 The 1/ O speed is configurE@bDyusidlg bihes GPlI Ox _CTL

4 Only for referencé&é, despgmdi ng on user

4.13. Temperature sensor characteristics

Table 4-25. Temperature sensor characteristics®

Symbo Par ameter Min| Typ| Max|Uni
TL VSENSE linearity with temperature o} N1 o} t
Avg_Slope Average slope 0 4.1 0o mV#Yy
V25 Voltage at 25 T o} 1.4 0o \Y,
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.
4.14. ADC characteristics
Table 4-26. ADC characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
Vophl) Operating 3 26 | 3.3 | 36 \Y,
Vih?) | ADCi nput volt 16 ext2rnrteelr;n O 8 |Vrerr| V
VRer®® |[Posi tive Ref ¢ o] 2.6 0 Vopa | *
VrEFN?) Negative Re o} 6} Vssa | O *
Vol tage
fap€?®) ADC cl ock 8 06 | 8 14 | MHz
fsC 1) Sampling 12bit 0.40| & 1 MiP
Rai®) |External inp S e &€gquation 1 ) d [219.8| k q

Il nput sampl
Rap&?) . o} o} 0 05 | kq
resistanc

No pin/pad cag

Can€2) |l nput samplir _ ) ) 8 pF
included
tcaf 2) Cal ibratio fap=1 4MHz 3 7.2 o s
ts¢ 2) Sampling t fab=1 4MHz 011 & |17.11]| es
Tot al conyv 1
tconG2)| ti me(includi 12bit o) 14| 0
. fapc
ti me)
tsg 2) Startup t d d d 1 >

(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
(3) Vrkere should always be equal to or less than Vppa, especially during power up.
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EquatliRanmax fo2mula—F——F— 2
The for muEguattobdvei { used to determine the maxi mum ex
an error below 1/ 4 of -HiStB.r eHealeutNi =n)1.2 (from 12
Table 4-27. ADC Rain max for fapc = 14 MHz
Ts (cycles) ts( €5s) Rain max ( kK g )
15 0.11 0.8
7.5 0.54 6.4
135 0.96 11.9
28.5 2.04 25.7
415 2.96 37.6
555 3.96 50.5
715 5.11 65.2
239.5 17.11 219.8
4.15. DAGCharacteristics
Table 4-28. DAC characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
Vophl) Operating 3 2.(3.1 36 \Y;
Positive R{
VrRer® 0 2.6 o] Vopa | *
Vol tage
Negative R¢
Vrer® o] o] Vssa | O +
Vol tage
) Resistive | o
RL 0a®?) Loardesi st a 5 ) ) k q
buffer ON
|l mpedance o
Rd 2) o} s} s} 15| kq
buffer OF
CL oab?) LoacdapacitgNo pin/pad capa| 0 6} 50 pF
DAC_OfLower DAC_OU
o} 0. s} s} Y,
mi (iF) with buff
DAC_O|Hi gher DAC _(C VopaA-
o} 0 0 Y,
ma &2) with buff | 0.2
DAC_OfLower DAC_OU
o} o) 0.4 0 mV
mi (i#) with buffg
DAC_O|Hi gher DAC _(C VopaA-
o} 0 0 Y,
ma &2) with buff g 1LSB
Wit hl maod, mi ddl e
_ 8 |55( & uA
DAC current on t he riem udv,6
Iopht) . .
in quiesce|(With no load, w
_ 8 |60( & uA
on t he riem udv,6
lbovreb/DAC current With no |l oad, m| 8 86| & UA
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Symbol Parameter Conditions Min | Typ | Max | Unit
in quiesce on t he remp udv,6
With no |l oad, w
) d 29§ o uA
on t he RrEemp ulv.,6
Tsetfth Settling |Cload) 50 FRLoadl 5kq 0.4 1 | es
Cuakd?)| Wakeup from 0 5 10| es
Max frequenr
Up dtae correct DA . .
CLoat) 5 FRLoam 5kq 0 0 4 | MS/s
r alt?2t| chanfgreom c o/
i N1LSBs
Power suppl
PS R R?) ratio 3 55| 80| & dB
(t eodV
(1) Based on characterization, not tested in production.
(2) Guaranteed by design, not tested in production.
4.16. | 2C characteristics
T a b 4-2 912C characteristicsM@®)
~ |Standard Fast mg
Sy mb ¢ Par ameter Condit - - Uni
Mi n| Max| Mi n| Max
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(sDA) SDA data hol ) 003)| 345 0 900| ns
tr(sDA/SCL) SDA and SCL r 0 o} 100 o} 300/ ns
tr(spasscL) 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 o 0.6/ o €s
ti me
tsu(sTo) Stop conditio o} 4.0 0o 0.6/ 0o €S
Stop to Start C
tBUFF o) 4.7 0 1.3 o €s
free)
(1) Guaranteed by design, not tested in production.
2 To ensure the stfamnedueneyod ef b2C at difeasnsar MHz he
frequedaenustf be at | east 4 MHz.
3 The device should provide a data hold time of 300
falling edge of SCL.
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