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GD30DRE518

32-bit High Performance Controller with Integrated 150V 3-Phase

BLDC Gate Driver

1 Features

+ System Core

Integrated 32-bit high performance and low
power consumption ARM Cortex-M33

Integrated Nested Vectored Interrupt
Controller(NVIC)

Up to 180 MHz operation frequency
24-bit Systick timer

*  Memory Map

— Up to 512 Kbytes of flash memory
— Up to 128 Kbytes of SRAM
* Clock Control
— Internal 8 MHz factory-trimmed RC and
external 4 to 32 MHz crystal oscillator
— Internal 48 MHz RC oscillator
— Internal 40 KHz RC calibrated oscillator
and external 32.768 KHz crystal oscillator
— Integrated system clock PLL
* Power and Reset
— Three power domains: VDD, VDDA, VBAK
and 1.71 to 3.63 V application supply and
I/Os
— Three power saving modes: sleep, deep-
sleep and standby modes
— Low voltage detector(LVD)
— Reset as power on and power down
* Analog to Digital Converter(ADC)
— 16 channel external analog inputs
— 12-bit SAR ADC's conversion rate is up to
2.5 MSPS
— 12-bit, 10-bit, 8-bit or 6-bit configurable
resolution
— Hardware oversampling ratio adjustable
from 2 to 256x improves resolution to 16-
bit
— Input voltage range: Vrer- to Vrer+

Digital to Analog Converter(DAC)

— Three 12-bit DACs with independent output
channels

— 8-bit or 12-bit mode in conjunction with the DMA
controller

DMA

— 7 channels for DMAO controller and 5 channels
for DMA1 controller

— Peripherals supported: Timers, SHRTIMER,
ADCs, DACs, SPIs, I12Cs, 12S and USARTs

GPIOs

— Up to 62 fast GPIOs, all mappable on 16
external interrupt lines

— Analog input/output configurable

— Alternate function input/output configurable

Timer and PWM Generation

— Two 16-bit advanced timer (TIMERO(Internal),
TIMERY), one 32-bit general timer (TIMER1), up
to twelve 16-bit general timers
(TIMER2~TIMER4, TIMER8~TIMER16)

— Up to 4 independent channels of PWM, output
compare or input capture for each general timer
and external trigger input

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

— 24-bit SysTick timer down counter

— 2 watchdog timers (free watchdog timer and
window watchdog timer)

Real Time Clock(RTC)

— 32-bit programmable counter with a
programmable 20-bit prescaler

— Alarm function

— Interrupt and wakeup event

Inter-Integrated Circuit(12C)
12C1:

— Support both master and slave mode with a
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frequency up to 1 MHz (Fast mode plus)
Provide arbitration function, optional PEC
(packet error checking) generation and
checking

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

SMBus 2.0 and PMBus compatible
Supports SAM_V mode

12C2:

Support both master and slave mode with
a frequency up to 1 MHz (Fast mode plus)
Provide arbitration function, optional PEC
(packet error checking) generation and
checking

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

SMBus 3.0 and PMBus 1.3 compatible
Wakeup from Deep-sleep mode on
address match

» Serial Peripheral Interface(SPI)

Up to three SPI interfaces with a frequency
of up to 22.5 MHz

Support both master and slave mode
Hardware CRC calculation and transmit
automatic CRC error checking

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

+ USART

USARTO0~2, UART3~4:

Maximum speed up to 22.5 MBits/s
Supports both asynchronous and clocked
synchronous serial communication modes
IrDA SIR encoder and decoder support
LIN break generation and detection

ISO 7816-3 compliant smart card interface
USARTS5:

Maximum speed up to 22.5 MBits/s
Supports both asynchronous and clocked
synchronous serial communication modes
IrDA SIR encoder and decoder support
LIN break generation and detection

ISO 7816-3 compliant smart card interface
Dual clock domain

Wake up from Deep-sleep mode

Comparators(CMP)

— Three fast rail-to-rail low-power comparators with
software configurable

— Programmable reference voltage (internal or
external 1/0)

Controller Area Network(CAN)

—Three CAN interfaces supports the CAN protocols
version 2.0A and B, ISO11891-1:2015 and
BOSCH CAN FD specification with baud rates
up to 1 Mbit/s when classical frames and 6
Mbit/s when FD frames

—Supports CAN FD Frame with up to 64 data bytes
(1ISO11898-1 and Bosch CAN FD specification
V1.0)

Debug mode

— Serial wire JTAG debug port (SWJ-DP)

Motro Driver

— High-end floating bootstrap power supply design,
with a voltage withstand capability of 150V

— Supports the highest frequency of 500KHz

— Built-in dead-time control circuit

— Upper and lower bridge power supply under-
voltage protection, with start and protection
points at 4.4V and 4.1V

— Internally integrated low-internal-resistance
bootstrap charging diode

— Output pull and sink current lo+/lo- is +1.0A/-
1.3A

— HIN input active high, controls the upper bridge
HO output

— LIN input active high, controls the lower bridge
LO output

— Under Voltage Protection

Package: QFN88

RoHS Compliant and Halogen-Free

Applications

Brushless DC motor control

Permanent magnet synchronous motor control
Servo motor control

Robotics and RC toys

Industrial automation
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3 Description

The GD30DRE518 device integrates a 32-bit
ARM® Cortex®-M33 core and a 150V three-
phase gate driver. The device supports multiple
applications, such as motors, electronic bikes,
power tools, etc.

The device provides up to 512 KB on-chip flash
memory and up to 128 KB SRAM memory. An
extensive range of enhanced I/O and peripherals
connected to two APB buses. The devices offer 16
channel 12-bit ADC, three 12-bit DACs with
independent output channel, 7 channels for DMAQ
controller and 5 channels for DMA1 controller, Up
to 62 fast GPIOs, all mappable on 16 external
interrupt lines, three fast rail-to-rail low power
comparators with software configurable, two 16-bit
advanced timer, one 32-bit general timer, up to
twelve 16-bit general timers, as well as standard
communication interfaces: SPI, 12C, USART, I2S.

The driver of GD30DRE518 integrated three half-
bridge gate drivers, capable of driving high-side an
d low-side N-channel power MOSFETs. The
GD30DRE518 generates the correct gate drive
voltages using an integrated bootstrap diode
and external capacitor for high-side MOSFETSs.

VCC is used to generate gate drive voltage for the low-
side MOSFETs. The gate drive architecture supports
peak up to 1.0A source and 1.3A sink current. The drive
currents will be adapted automatically to the optimized
current according to different power MOSFET used in
the application.

The device inserts fixed dead-time and uses automatic
handshaking to prevent the high-side and low-side
MOSFETSs from shoot-through when switching.

The phase pins VSx is able to tolerate the significant
negative voltage transients; while high side gate driver
supply VBx and HOx is able to support to higher positive
voltage transients (150V) abs max voltage which
improves robustness of the system. Small propagation
delay and delay matching specifications minimize the
dead-time requirement which further improves efficiency.
Undervoltage protection is provided for both low and
high side through VCC and BST undervoltage lockout.

Device Information’

PART NUMBER | PACKAGE | BODY SIZE (NOM)

GD30DRE518 QFN88 9.00 mm x 9.00 mm

1. For packaging details, see Package Information section.
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4 Device Overview

4.1 Pinout and Pin Assignment

i 7? % PE12 HIN3 % 2 |ves
P3| 10) ! PE13 LIN3 ! 57 |Hos
poa| 11) | PE10 HIN2 | 56 | vs3
pos| 12) i Mev PE11 LIN2 Py i 55 [LO3
— ! PES HINL |
PD6 7:1:3‘; i - i i 54 | LO2
4.2 Pin Description
PIN NUMBER PIN 10
FUNCTION
NAME NUM TYPE' | LEVEL
Default: JTMS, SWDIO
PA13 1 10 5VT
Remap: PA13
VSS2 2 G Connect to GND.
Power supply for digital circuit. Connect a X5R or X7R, VDD2-rated
VDD2 3 P ceramic and greater then or equal to 0.1uF local capacitance
between the VDD2 and VSS2 pin.
Default: JTCK, SWCLK
PA14 4 10 5VT
Remap: PA14
Default: PC10
Alternate1: 12C2_SCL
PC10 5 10 5VT
Alternate2: UART3_TX
Remap: USART2_TX, SPI2_SCK, 12S2_CK
Default: JTDI
PA15 6 10 5VT
Alternate1: SHRTIMER_FLT1
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PIN NUMBER PIN 10
FUNCTION
NAME NUM TYPE' LEVEL
Alternate2: SPI2_NSS, 12S2_WS
Remap: TIMER1_CHO, TIMER1_ETI, PA15, SPI0_NSS
Default: PC11
Alternate1: SHRTIMER_EXEVA1, 12S2_ADD_SD
PC11 7 10 5VT
Alternate2: UART3_RX
Remap: USART2_RX, SPI2_MISO
Default: PC12
Alternate1: SHRTIMER_EXEVO0
PC12 8 10 5VT
Alternate2: UART4_TX
Remap: USART2_CK, SPI2_MOSI, 12S2_SD
Default: PD2
PD2 9 10 5VT
Alternate2: TIMER2_ETI, UART4_RX
Default: PD3
PD3 10 10 5VT
Remap: USART1_CTS
Default: PD4
PD4 11 10 5VT | Alternate1: SHRTIMER_FLT2
Remap: USART1_RTS
Default: PD5
PD5 12 10 5VT | Alternate1: SHRTIMER_EXEV2
Remap: USART1_TX
Default: PD6
PD6 13 10 5VT
Remap: USART1_RX
Default: PD7
PD7 14 10 5VT
Remap: USART1_CK
Default: JTDO
Alternatel: SHRTIMER_SCOUT, SHRTIMER_EXEV8
PB3 15 10 5VT - -
Alternate2: SP12_SCK, 12S2_CK
Remap: TIMER1_CH1, PB3, SPIO_SCK, TRACESWO
Default: NJTRST
Alternatel: SHRTIMER_EXEVS, I12C2_SDA, 12S2_ADD_SD,
PB4 16 10 5VT |TIMER15_CHO, TIMER16_BRKIN
Alternate2: SPI12_MISO
Remap: TIMER2_CHO, PB4, SPI0_MISO
Default: PB5
Alternatel: USBHS_ULPI_D7, SHRTIMER_EXEVS5, [2C2_SCL,
PB5 17 10 TIMER15_BRKIN, TIMER16_CHO
Alternate2: SPI2_MOSI, 12S2_SD, WKUP5,
Remap: TIMER2_CH1, SPI0_MOSI, CAN1_RX
Default: PB6
PB6 18 10 5VT | Alternatel: SHRTIMER_SCIN, SHRTIMER_EXEV3,
TIMER15_CHO_ON
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PIN NUMBER PIN 10
FUNCTION
NAME NUM TYPE' | LEVEL
Alternate2: TIMER3_CHO
Remap: USARTO_TX, CAN1_TX, SPIO_|O2
NC 19 No Connection.
BOOTO 20 I Default: BOOTO
VSS3 21 G Connect to GND.
Power supply for digital circuit. Connect a X5R or X7R, VDD2-rated
VDD3 22 P ceramic and greater then or equal to 0.1uF local capacitance
between the VDD3 and VSS3 pin.
PE2 23 10 5VT | Default: PE2
Default: PF6
PF6 24 10 Alternate2: ADC2_IN4
Remap: TIMER9_CHO
Default: PF8
PF8 25 10 Alternate2: ADC2_IN6, WKUP7
Remap: TIMER12_CHO
Default: PF7
PF7 26 10 Alternate2: ADC2_IN5
Remap: TIMER10_CHO
Default: PF9
PF9 27 10 Alternate2: ADC2_IN7
Remap: TIMER13_CHO
PE10 08 0 Default: PF10
Alternate2: ADC2_IN8
OSC_IN 29 I Default: OSCIN
OSC_OuT 30 O Default: OSCOUT
NRST 31 10 Default: NRST
Default: PCO
PCO 32 10 Alternatel: USBHS_ ULPI_STP
Alternate2: ADC012_IN10
e 33 0 Default: PC1
Alternate2: ADC012_IN11
Default: PC3
PC3 34 10 Alternatel: USBHS ULPI_NXT
Alternate2: ADC012_IN13
Default: PC2
PC2 35 10 Alternatel: USBHS_ULPI_DIR, 12S1_ADD_SD
Alternate2: ADC012_IN12, ETH_MII_TXD2
VSSA 36 G Connect to AGND.
VDDA 37 b Power supply for analog circuit. Connect a X5R or X7R, VDD2-
rated ceramic and greater then or equal to 0.1uF local capacitance
GD30DRE518 Rev1.1 Copyright © 2025, GigaDevice Semiconductor Inc. 7
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PIN NUMBER

NAME

NUM

PIN
TYPE'

10
LEVEL

FUNCTION

between the VDDA and VSSA pin.

PAO

38

Default: PAO
Alternate2: WKUPO, USART1_CTS, ADCO012_INO, TIMER1_CHO,
TIMER1_ETI, TIMER4_CHO, TIMER7_ETI

PA2

39

Default: PA2

Alternatel: CMP1_OUT, TIMER14_CHO

Alternate2: USART1_TX, TIMER4_CH2, ADC012_IN2,
TIMER8_CHO, TIMER1_CHZ2, SPI0_|02, WKUP3, CMP1_IM6

PA1

40

Default: PA1

Alternatel: TIMER14_CHO_ON

Alternate2: USART1_RTS, ADC012_IN1, TIMER4_CH1,
TIMER1_CH1

PA3

41

Default: PA3

Alternatel: USBHS_ULPI_DO, TIMER14_CH1
Alternate2: USART1_RX, TIMER4_CH3, ADC012_IN3,
TIMER1_CH3, TIMER8_CH1, SPIO_I03

PA4

42

Default: PA4

Alternate2: SPI0_NSS, USART1_CK, DAC_OUTO, ADCO1_IN4,
CMP1_IM4, CMP3_IM4, CMP5_IM4

Remap: SPI2_NSS, 12S2_WS

PAS

43

Default: PA5

Alternatel: USBHS_ULPI_CK

Alternate2: SPI0_SCK, ADCO01_IN5, DAC_OUT1, CMP1_IM5,
CMP3_IM5, CMP5_IM5

PAG6

44

Default: PA6

Alternatel: TIMER15_CHO

Alternate2: SPI0_MISO, TIMER7_BRKIN, ADCO1_ING,
TIMER2_CHO, TIMER12_CHO, DAC1_OUTO

Remap: TIMERO_BRKIN

PA7

45

Default: PA7

Alternatel: TIMER16_CHO

Alternate2: SPI0_MOSI, TIMER7_CHO_ON, ADCO01_IN7,
TIMER2_CH1, TIMER13_CHO, CMP1_IP

Remap: TIMERO_CHO_ON

PC4

46

Default: PC4
Alternate2: ADCO1_IN14

PC5

47

Default: PC5
Alternatel: TIMER14_ BRKIN
Alternate2: ADCO1_IN15, WKUP4

PBO

48

Default: PBO
Alternatel: USBHS_ULPI_D1
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PIN NUMBER PIN 10
FUNCTION
NAME NUM TYPE' | LEVEL
Alternate2: ADCO1_IN8, TIMER2_CH2, TIMER7_CH1_ON,
CMP3_IP
Remap: TIMERO_CH1_ON
Default: PB1
Alternatel: CMP3_OUT, USBHS_ULPI_D2, SHRTIMER_SCOUT
PB1 49 10 Alternate2: ADCO1_IN9, TIMER2_CH3, TIMER7_CH2_ON,
ETH_MII_RXD3
Remap: TIMERO_CH2_ON
Default: PB2, BOOT1
PB2 50 10 5VT | Alternatel: USBHS_ULPI_D4, SHRTIMER_SCIN
Alternate2: CMP3_IM7
Default: PE8
PES8 51 10 5VT
Remap: TIMERO_CHO_ON
Default: PE9
PE9 52 10 5VT
Remap: TIMERO_CHO
Low-side gate driver output. Connect to the gate of the low-side
LO1 53 (0]
power MOSFET.
Low-side gate driver output. Connect to the gate of the low-side
LO2 54 (0]
power MOSFET.
Low-side gate driver output. Connect to the gate of the low-side
LO3 55 (0]
power MOSFET.
VS3 56 High-side source sense input. Connect to the high-side power
MOSFET source.
High-side gate driver output. Connect to the gate of the high-side
HO3 57 (0]
power MOSFET.
VB3 58 (0] Bootstrap output pin. Connect capacitor between VB3 and VS3.
High-side source sense input. Connect to the high-side power
VS2 59 I
MOSFET source.
High-side gate driver output. Connect to the gate of the high-side
HO2 60 (0]
power MOSFET.
VB2 61 (0] Bootstrap output pin. Connect capacitor between VB2 and VS2.
Gate driver power supply input. Connect a X5R or X7R, GVDD-
VCC 62 P rated ceramic and greater then or equal to 10-uF local capacitance
between the GVDD and GND pins.
GND 63 G Device ground.
VSt o4 | High-side source sense input. Connect to the high-side power
MOSFET source.
High-side gate driver output. Connect to the gate of the high-side
HO1 65 (0]
power MOSFET.
VBA1 66 (0] Bootstrap output pin. Connect capacitor between VB1 and VS1.
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PIN NUMBER PIN 10
FUNCTION
NAME NUM TYPE' | LEVEL
HPES 67 I Must be connected to PES8.
LPE9 68 I Must be connected to PE9.
Default: PB11
Alternatel: CAN2_TX, USBHS_ULPI_D4, SHRTIMER_FLT3
PB11 69 10 5VT
Alternate2: 12C1_SDA, USART2_RX, CMP5_IP
Remap: TIMER1_CH3
Default: PB10
Alternatel: CAN2_RX, USBHS_ULPI_D3, SHRTIMER_FLT2
PB10 70 10 5VT
Alternate2: 12C1_SCL, USART2_TX
Remap: TIMER1_CH2
Default: PB12
Alternatel: USBHS_ULPI_D5, SHRTIMER_ST2CHO
PB12 71 10 5VT
Alternate2: SPI1_NSS, I12S1_WS, 12C1_SMBA, USART2_CK,
TIMERO_BRKIN, CAN1_RX
Default: PB13
Alternatel: USBHS_ULPI_D6, SHRTIMER_ST2CH1
PB13 72 10 5VT
Alternate2: SPI1_SCK, I12S1_CK, USART2_CTS,
TIMERO_CHO_ON, CAN1_TX, I2C1_TXFRAME
Default: PB14
Alternatel: SHRTIMER_ST3CHO, 12S1_ADD_SD, TIMER14_CHO
PB14 73 10 5VT
Alternate2: SPI1_MISO, USART2_RTS, TIMERO_CH1_ON,
TIMER11_CHO
Default: PB15
Alternatel: SHRTIMER_ST3CH1, TIMER14_CH]1,
PB15 74 10 5VT | TIMER14_CHO_ON
Alternate2: SPI1_MOSI, TIMERO_CH2_ON, 12S1_SD,
TIMER11_CH1, WKUP6, CMP5_IM7
Default: PD8
PD8 75 10 5VT
Remap: USART2_TX
Default: PD9
PD9 76 10 5VT
Remap: USART2_RX, ETH_MII_RXDO, ETH_RMII_RXDO
Default: PD13
PD13 77 10 5VT
Remap: TIMER3_CH1
VSS8 78 G Connect to GND.
Power supply for digital circuit. Connect a X5R or X7R, VDD2-rated
VDD8 79 P ceramic and greater then or equal to 0.1uF local capacitance
between the VDD3 and VSS3 pin.
Default: PD14
PD14 80 10 5VT
Remap: TIMER3_CH2
Default: PC6
PC6 81 10 5VT
Alternatel: SHRTIMER_EXEV9, CMP5_OUT, USART5_TX
GD30DRE518 Rev1.1 Copyright © 2025, GigaDevice Semiconductor Inc. 10
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PIN NUMBER PIN 10
FUNCTION
NAME NUM TYPE' | LEVEL
Alternate2: 12S1_MCK, TIMER7_CHO
Remap: TIMER2_CHO
Default: PC7
Alternatel: SHRTIMER_FLT4, USART5_RX
PC7 82 10 5VT
Alternate2: 12S2_MCK, TIMER7_CH1
Remap: TIMER2_CH1
Default: PC9
Alternatel: SHRTIMER_ST4CH1, 12C2_SDA
PC9 83 10 5VT
Alternate2: TIMER7_CH3
Remap: TIMER2_CH3
Default: PA8
Alternatel: SHRTIMER_STOCHO, 12C2_SCL
PA8 84 10 5VT
Alternate2: USARTO_CK, TIMERO_CHO, CK_OUT, USBHS_SOF,
CTC_SYNC
Default: PA9
Alternatel: CAN2_RX, SHRTIMER_STOCH1, I12C2_SMBA,
PA9 85 10 5VT
TIMER14_BRKIN
Alternate2: USARTO_TX, TIMERO_CH1, USBHS_VBUS
Default: PA10
Alternatel: CAN2_TX, CMP5_OUT, SHRTIMER_ST1CHO,
PA10 86 10 5VT
TIMER16_BRKIN
Alternate2: USARTO_RX, TIMERO_CH2, USBHS_ID
Default: PA11
PA11 87 10 Alternatel: SHRTIMER_ST1CH1, USART5_TX
Alternate2: USARTO_CTS, CANO_RX, TIMERO_CH3, USBHS_DM
efault: PA12
Alternatel: CMP1_OUT, SHRTIMER_FLTO, USART5_RX,
PA12 88 10
TIMER15_ CHO
Alternate2: USARTO_RTS, CANO_TX, TIMERO_ETI, USBHS_DP
Connection the thermal pad to a large-area ground plane. The
Thermal PAD 89 G o
thermal pad is internally connected to GND.

1. I =input, O = Output, IO = Input and Output, P = power, G = Ground.
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5 Parameter Information
5.1 Absolute Maximum Ratings
Exceeding the operating temperature range(unless otherwise noted)!?2
SYMBOL PARAMETER MIN MAX UNIT
Digital
Vbbx External supply voltage range? Vss - 0.3 Vss + 3.63 \Y
Vopa External analog supply voltage range Vss — 0.3 Vss + 3.63 \Y
Input voltage on 5V tolerant pin? Vss - 0.3 Vop + 3.63 \%
Vin Input voltage on other I/O Vss - 0.3 3.63 \Y
|AVbpx| Variations between different Voo power pins 50 mV
|Vssx—Vss| Variations between different ground pins 50 mV
lio Maximum current for GPIO pins +25 mA
Po Power dissipation at Ta = 85°C 820 mw
Analog
Vce Gate driver regulator power supply pin voltage range -0.3 20 Vv
Vex Bootstrap pin voltage -0.3 150 Vv
Vsx High-side source pin voltage VB-20 VB+0.3 Vv
VHox High-side gate drive output pin voltage VS-0.3 VB+0.3 \Y,
Viox Low-side gate drive output pin voltage -0.3 VCC+0.3 \Y
Po Power dissipation at Ta = 85°C 500 mwW
GD30DRE518
Ty Maximum junction temperature 125 °C
Ta Operating temperature range -40 +85 °C
Tste Storage temperature range -65 +150 °C

1. The maximum ratings are the limits to which the device can be subjected without permanently damaging the device. Note

that the device is not guaranteed to operate properly at the maximum ratings. Exposure to the absolute maximum rating

conditions for extended periods may affect device reliability.

2. Guaranteed by design, not tested in production.

3. All main power and ground pins should be connected to an external power source within the allowable range.

4. VIN maximum value cannot exceed 5.5 V.
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5.2 Recommended Operation Conditions

SYMBOL' PARAMETER MIN TYP MAX [(UNIT
Digital DC Operating Conditions'
Vobx Digital supply voltage 1.62 3.3 3.63 Vv
Analog supply voltage, fancmax = 35 MHz 2.4 3.3 3.63
Vopa Vv
Analog supply voltage, fancmax = 14 MHz 1.62 3.63

Digital Clock Frequency?

fHoLk AHB clock frequency 180 MHz
fapB1 APB1 clock frequency 90 MHz
faps2 APB2 clock frequency 180 MHz

Digital Power Up/Down?

Vop rise time rate 0 0

tvobp ps/ V
Voo fall time rate 50 &)

Start Up Timing of Operating Condition?3+

Start-up time, Clock source from HXTAL 2270
tstart-up us
Start-up time, Clock source from IRC8M 104.8

Power Saving Mode Wakeup Timings Characteristics'

tsleep Wakeup from Sleep mode 2.16
Wakeup from Deep-sleep mode (LDO On) 4.74
Wakeup from Deep-sleep mode (LDO in low power mode) 4.74

Wakeup from Deep-sleep mode1 (LDO in low power and low
tDeep-sieep 7.16 Hs
driver mode)

Wakeup from Deep-sleep mode2 (LDO in low power and low

. 7.84
driver mode)
tstandby Wakeup from Standby mode 105.2
Gate Driver Operating Conditions
Vce Gate driver regulator supply voltage 4 15 18 \%
Vex Bootstrap pin voltage Vs+15 Vs+18 \%
High-side source pin voltage -6° 150
Vsx \%
Transient 100ns high-side gate drive pin voltage -36 150
Cgoot Capacitor between VBX and VSX pin 22 nF
GD30DRE518
Ta Operating temperature range -40 85 °C

1. Based on characterization, not tested in production.

2. Guaranteed by design, not tested in production.

3. After power-up, the start-up time is the time between the rising edge of NRST high and the first I/O instruction conversion
in Systemlnit function.

4. PLL s off.

5. The wakeup time is measured from the wakeup event to the point at which the application code reads the first instruction

GD30DRE518 Rev1.1 Copyright © 2025, GigaDevice Semiconductor Inc. 13
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under the below conditions: VDD = 3.3 V, IRC8M = System clock = 8 MHz.
6. Direct current negative voltage, at this time the minimum value of VB-VS is 12V.

5.3 Digital Electrical Characteristics

5.3.1 Power Supplies Supervisor Characteristics

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

the following specifications.

SYMBOL234.56 PARAMETER CONDITIONS MIN | TYP' | MAX |UNIT
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
62.68 mA
clock = 180 MHz, All peripherals enabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
23.25 mA
clock = 180 MHz, All peripherals disabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
55.87 mA
clock = 160 MHz, All peripherals enabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
20.78 mA
clock = 160 MHz, All peripherals disabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
42.23 mA
clock = 120 MHz, All peripherals enabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
15.86 mA
clock = 120 MHz, All peripherals disabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
38.1 mA
clock = 108 MHz, All peripherals enabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
14.38 mA
clock = 108 MHz, All peripherals disabled
Supply current Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Iop+lopa . 34.03 mA
(Run mode) clock = 96 MHz, All peripherals enabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
12.91 mA
clock = 96 MHz, All peripherals disabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
25.82 mA
clock = 72 MHz, All peripherals enabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
9.96 mA
clock = 72 MHz, All peripherals disabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
17.64 mA
clock = 48 MHz, All peripherals enabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
6.98 mA
clock = 48 MHz, All peripherals disabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
13.51 mA
clock = 36 MHz, All peripherals enabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
5.51 mA
clock = 36 MHz, All peripherals disabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
9.39 mA
clock = 24 MHz, All peripherals enabled
GD30DRE518 Rev1.1 Copyright © 2025, GigaDevice Semiconductor Inc. 14
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SYMBOL23456

PARAMETER CONDITIONS

MIN

TYP!

MAX

UNIT

Vbp = Vopa = 3.3 V, HXTAL = 8 MHz, System
clock = 24 MHz, All peripherals disabled

4.05

mA

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

6.63

mA

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

3.08

mA

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

3.36

mA

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

1.61

mA

Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Clock = 180 MHz, CPU clock off, All

peripherals enabled

49.60

mA

Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Clock = 180 MHz, CPU clock off, All

peripherals disabled

9.21

mA

Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Clock = 160 MHz, CPU clock off, All

peripherals enabled

44.24

mA

Vop = Vopa = 3.3 V, HXTAL = 25 MHz, System
Clock = 160 MHz, CPU clock off, All

peripherals disabled

8.30

mA

Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Clock = 120 MHz, CPU clock off, All

peripherals enabled

33.49

mA

Supply current (Sleep | Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
mode) Clock = 120 MHz, CPU clock off, All
peripherals disabled

6.49

mA

Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Clock = 108 MHz, CPU clock off, All
peripherals enabled

30.26

mA

Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Clock = 108 MHz, CPU clock off, All
peripherals disabled

5.95

mA

Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Clock = 96 MHz, CPU clock off, All
peripherals enabled

27.03

mA

Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Clock = 96 MHz, CPU clock off, All
peripherals disabled

5.41

mA

Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Clock = 72 MHz, CPU clock off, All

20.56

mA
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SYMBOL23456 PARAMETER CONDITIONS MIN | TYP' | MAX |UNIT
peripherals enabled
Vbp = Vbpa = 3.3 V, HXTAL = 8 MHz, System
Clock = 72 MHz, CPU clock off, All 4.33 mA
peripherals disabled
Vbp = Vbpa = 3.3 V, HXTAL = 8 MHz, System
Clock = 48 MHz, CPU clock off, All 14.09 mA
peripherals enabled
Vbp = Vbpa = 3.3 V, HXTAL = 8 MHz, System
Clock = 48 MHz, CPU clock off, All 3.26 mA
peripherals disabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Clock = 36 MHz, CPU clock off, All 10.85 mA
peripherals enabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Clock = 36 MHz, CPU clock off, All 2.73 mA
peripherals disabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Clock = 24 MHz, CPU clock off, All 7.61 mA
peripherals enabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Clock = 24 MHz, CPU clock off, All 2.19 mA
peripherals disabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Clock = 16 MHz, CPU clock off, All 5.45 mA
peripherals enabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Clock = 16 MHz, CPU clock off, All 1.83 mA
peripherals disabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Clock = 8 MHz, CPU clock off, All peripherals 2.78 mA
enabled
Vop = Vopa = 3.3 V, HXTAL = 8 MHz, System
Clock = 8 MHz, CPU clock off, All peripherals 0.99 mA
disabled
Vop = Vopa = 3.3 V, LDO in normal power and
normal driver mode, IRC40K off, RTC off 146.47 hA
Vop = Vopa = 3.3 V, LDO in low power and
96.70 MA
Supply current (Deep- | normal driver mode, IRC40K off, RTC off
Sleep mode) Vop = Vopa = 3.3 V, LDO in normal power and
106.67 MA
low driver mode, IRC40K off, RTC off
Vop = Vopa = 3.3V, LDO in low power and low
driver mode, IRC40K off, RTC off 59.20 hA
GD30DRE518 Rev1.1 Copyright © 2025, GigaDevice Semiconductor Inc. 16
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SYMBOL23456 PARAMETER CONDITIONS MIN | TYP' | MAX |UNIT
Supply current (Deep- | Voo = Vopa = 3.3V, LDO in low power and low 48.30 uA
Sleep 1 mode) driver mode, IRC40K off, RTC off
Supply current (Deep- | Voo = Vopa = 3.3V, LDO in low power and low 30.04 uA
Sleep 2 mode) driver mode, IRC40K off, RTC off
Vobp = Vopa = 3.3 V, LXTAL off, IRC40K on,
RTC on 307 bA
Supply current Vop = Vopa = 3.3 V, LXTAL off, IRC40K on, 082 uA
(Standby mode) RTC off
Vbb = Vopa = 3.3 V, LXTAL off, IRC40K off,
RTC off 206 bA
Voo off, Vopa off, Vear = 3.63 V, LXTAL on with
external crystal, RTC on, LXTAL High driving 230 hA
Voo off, Vopa off, Vear = 3.3 V, LXTAL on with
external crystal, RTC on, LXTAL High driving 218 hA
Voo off, Vopa off, Vear = 2.5 V, LXTAL on with
external crystal, RTC on, LXTAL High driving 202 hA
Voo off, Vopa off, Vear = 1.8 V, LXTAL on with
external crystal, RTC on, LXTAL High driving 190 hA
Voo off, Vopa off, Vear = 3.63 V, LXTAL on with
external crystal, RTC on, LXTAL Medium High 1.82 MA
driving
Voo off, Vopa off, Vear = 3.3 V, LXTAL on with
external crystal, RTC on, LXTAL Medium High 1.71 MA
driving
Battery supply current Voo off, Vopa off, Vear = 2.5 V, LXTAL on with
IBaT external crystal, RTC on, LXTAL Medium High 1.55 MA
(Backup mode)
driving
Voo off, Vopa off, Vear = 1.8 V, LXTAL on with
external crystal, RTC on, LXTAL Medium High 1.44 MA
driving
Vb off, Vopa off, Vear = 3.63 V, LXTAL on with
external crystal, RTC on, LXTAL Medium Low 1.33 MA
driving
Voo off, Vopa off, Vear = 3.3 V, LXTAL on with
external crystal, RTC on, LXTAL Medium Low 1.23 A
driving
Voo off, Vopa off, Vear = 2.5 V, LXTAL on with
external crystal, RTC on, LXTAL Medium Low 1.07 A
driving
Vop off, Vopa off, Vear = 1.8 V, LXTAL on with
external crystal, RTC on, LXTAL Medium Low 0.9 WA
GD30DRE518 Rev1.1 Copyright © 2025, GigaDevice Semiconductor Inc. 17
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SYMBOL23456 PARAMETER CONDITIONS MIN | TYP' | MAX |UNIT
driving
Voo off, Vooa off, Vear = 3.63 V, LXTAL on with
external crystal, RTC on, LXTAL Low driving 118 hA
Voo off, Vopa off, Vear = 3.3 V, LXTAL on with
external crystal, RTC on, LXTAL Low driving 107 hA
Voo off, Vopa off, Vear = 2.5 V, LXTAL on with
external crystal, RTC on, LXTAL Low driving 092 bA
Voo off, Vopa off, Vear = 1.8 V, LXTAL on with 0.81 uA
external crystal, RTC on, LXTAL Low driving

A A

6.

Based on characterization, not tested in production.

Unless otherwise specified, all values given for Ta = 25°C 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, IRC8M, or IRC40K are ON, an additional power
consumption should be considered.

All GPIOs are configured as analog mode except standby mode.

5.3.2 External Clock Characteristics

Table 1. High Speed External Clock (HXTAL) Generated from a Crystal/Ceramic Characteristics

SYMBOL PARAMETER CONDITIONS MIN TYP MAX [UNIT
frxTaL’ Crystal or ceramic frequency 1.71V <Vop<3.63V 4 8 32 MHz
Rr2 Feedback resistor Vob =3.3V 400 kQ
Recommended load capacitance
Chxtal?3 20 30 pF
on OSCIN and OSCOUT
DucyxtaL® | Crystal or ceramic duty cycle 30 50 70 %
gm? Oscillator transconductance Startup 20 mA/NV
Crystal or ceramic operating
IopHxTAL Vop = 3.3V, fucik = fircem = 8 MHz 0.38 mA
current
tsunxTaL’ Crystal or ceramic startup time Vop = 3.3V, fucik = fircem = 8 MHz 2 ms

1. Based on characterization, not tested in production.

2. Guaranteed by design, not tested in production.

3. CuxtaLt = CuxtaLz = 2*(Croap - Cs), For CuxtaLt and Cuxrare, it is recommended matching capacitance on OSCIN and

OSCOUT. For Croan, it is crystal/ceramic load capacitance, provided by the crystal or ceramic manufacturer. For Cs, it is

PCB and MCU pin stray capacitance.

GD30DRE518 Rev1.1 Copyright © 2025, GigaDevice Semiconductor Inc. 18
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Table 2. High speed external clock characteristics (HXTAL in bypass mode)
SYMBOL PARAMETER CONDITIONS MIN TYP | MAX |UNIT
External clock source or oscillator
frxTAL_ext! 1.71V <Vops3.63V 1 50 MHz
frequency
OSCIN input pin high level
VHxTALH? 0.7Vop Vob \%
voltage Vop =3.3V
VHxTALL? OSCIN input pin low level voltage Vss 0.3Vop | V
tHL(HXTAL)? OSCIN high or low time 5 ns
tRIF(HXTAL)? OSCIN rise or fall time 10 ns
Cin? OSCIN input capacitance 5 pF
DucynxtaL® | Duty cycle 40 60 %

1. Based on characterization, not tested in production.

. Guaranteed by design, not tested in production.

Table 3. Low Speed External Clock (LXTAL) Generated from a Crystal/Ceramic Characteristics

SYMBOL PARAMETER CONDITIONS MIN TYP | MAX [UNIT
fixral’ Crystal or ceramic frequency Vop=3.3V 32.768 kHz
Recommended matching
Cuxtal®3 capacitance on OSC32IN and 10 pF
0OSC320UT
DucyuxtaL®? | Crystal or ceramic duty cycle 30 70 %
Lower driving capability 4
Medium low driving capability 6
gm? Oscillator transconductance AV
Medium high driving capability 16
Higher driving capability 20
LXTALDRI[1:0] = 00 0.8
Crystal or ceramic operating LXTALDRI[1:0] = 01 1.0
IooLxracM MA
current LXTALDRI[1:0] = 10 1.4
LXTALDRI[1:0] = 11 2.0
tsuLxraL’4 Crystal or ceramic startup time 0.6 s

1. Based on characterization, not tested in production.

2. Guaranteed by design, not tested in production.

3. Cixtaut = Cixtaz = 2*(Croap - Cs), For CixtaL1 and CixtaL2, it is recommended matching capacitance on SC32IN and

OSC320UT. For Croap, it is crystal/ceramic load capacitance, provided by the crystal or ceramic manufacturer. For Cs, it
is PCB and MCU pin stray capacitance.

. tsuxaL is the startup time measured from the moment it is enabled (by software) to the 32.768 kHz oscillator stabilization
flags is SET. This value varies significantly with the crystal manufacturer.
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Table 4. Low Speed External User Clock Characteristics (LXTAL in bypass mode)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX |UNIT
External clock source or oscillator
fLxTAL ext! Vop=3.3V 32.768 | 1000 kHz
frequency
OSC32IN input pin high level
VixTALH? 0.7Vop Vob
voltage v
OSC32IN input pin low level
VixTALL? Vss 0.3Vop
voltage
tHLLxTAL)? OSC32IN high or low time 450
ns
tRIF(LXTAL)? OSC32IN rise or fall time 50
Cin? OSC32IN input capacitance 5 pF
DucyxtaL?  |Duty cycle 30 50 70 %
1. Based on characterization, not tested in production.
2. Guaranteed by design, not tested in production.
5.3.3 Internal Clock Characteristics
Table 5. High Speed Internal Clock (IRC8M) Characteristics
SYMBOL PARAMETER CONDITIONS MIN TYP MAX |UNIT
High Speed Internal Oscillator
fircam Vop = Vopa = 3.3V 8 MHz
(IRC8M) frequency
Vob = Vopa = 3.3V,
-2.5 +2.5 %
Ta=-40 °C to +85 °C’
IRC8M oscillator Frequency
] Vob = Vopa = 3.3V,
accuracy, Factory-trimmed . o -2 +2 %
ACCircam Ta=0°Cto+85°C
Vob = Vopa=3.3V, Ta=25°C -1.0 +1.0 %
IRC8M oscillator Frequency
o 0.5 %
accuracy, User trimming step(")

Ducyircsm? IRC8M oscillator duty cycle Vob = Vopa =3.3V 45 50 55 %
IbbAIRcEM' IRC8M oscillator operating current| Vop = Vbpa = 3.3 V 48 MA
tsuircam’ IRC8M oscillator startup time Vop = Vopa = 3.3V 1.65 V&

1. Based on characterization, not tested in production.
2. Guaranteed by design, not tested in production.
Table 6. Low Speed Internal Clock (IRC40K) Characteristics
SYMBOL PARAMETER CONDITIONS MIN TYP | MAX |UNIT
Low Speed Internal oscillator Vob = Vopa = 3.3V,
fircaox’ 31 40 53 kHz
(IRC40K) frequency Ta=-40°Cto +85°C
IRC40K oscillator operating Vop = Voba = 3.3V,
IDDAIRC40KZ 0.4 MA
current froLk = fuxtaL_pLL = 180 MHz
Vop = Voba = 3.3V,
tsuirRcaok? IRC40K oscillator startup time 1.3 us
froLk = fuxtaL_pLL = 180 MHz
1. Based on characterization, not tested in production.
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2. Guaranteed by design, not tested in production.
Table 7. High Speed Internal Clock (IRC48M) Characteristics
SYMBOL PARAMETER CONDITIONS MIN TYP | MAX |UNIT
High Speed Internal Oscillator
fircasm Voo =3.3V 48 MHz
(IRC48M) frequency
Vop = Vopa = 3.3V,
-2.5 +2.5 %
Ta=-40 °C to +85 °C("
IRC48M oscillator Frequency
Vop = Vopa = 3.3V,
accuracy, Factory-trimmed o o (1) -2.5 +2.0 %
ACCirc4sm TA=0°Cto+85°C
Vop = Voba = 3.3V -1.0 +1.0 %
IRC48M oscillator Frequency
o 0.13 %
accuracy, User trimming step("
Dircasm? IRC48M oscillator duty cycle Vob = Voba=3.3V 45 50 55 %
IRC48M oscillator operating Vob = Vopa = 3.3V,
IppaiRcasm' 270 pA
current frck = fuxtaL_pLL = 180 MHz
) ) Vop = Vopa =3.3 V,
tsuircasm’ IRC48M oscillator startup time 1.3 us
frelk = fuxtaL_pLL = 180 MHz
1. Based on characterization, not tested in production.
2. Guaranteed by design, not tested in production.
5.3.4 PLL Characteristics
Table 8. PLL Characteristics
SYMBOL PARAMETER CONDITIONS MIN TYP MAX |UNIT
fpLLN' PLL input clock frequency 2 16 MHz
frLLOUT? PLL output clock frequency 16 180 MHz
fuco? PLL VCO output clock frequency 32 360 MHz
tLock? PLL lock time 300 us
Ippa'?® Current consumption on Vopa VCO freq = 360 MHz 700 pA
Ipp™3 Current consumption on Vop VCO freq = 360 MHz 500 pA
Cycle to cycle Jitter(rms) 30
JitterpL !4 Cycle to cycle Jitter System clock 600 ps
(peak to peak)
1. Based on characterization, not tested in production.
2. Guaranteed by design, not tested in production.
3. System clock = IRC8M = 8 MHz, PLL clock source = IRC8M/2 = 4 MHz, fpLLout = 180 MHz.
4. Value given with main PLL running.
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Table 9. PLL1 Characteristics
SYMBOL PARAMETER CONDITIONS MIN TYP | MAX [UNIT
frLLn' PLL input clock frequency 2 16 MHz
frLLOUT? PLL output clock frequency 16 100 | MHz
fuco? PLL VCO output clock frequency 32 180 | MHz
tLock? PLL lock time 300 us
Ippa’ Current consumption on Vppa VCO freq = 180 MHz 400 MA
Iop’ Current consumption on Vbp VCO freq = 180 MHz 250 MA
JitterpL! Cycle to cycle Jitter 40 ps
1. Based on characterization, not tested in production.
2. Guaranteed by design, not tested in production.
Table 10. PLL2 Characteristics
SYMBOL PARAMETER CONDITIONS MIN TYP | MAX [UNIT
feLLn' PLL input clock frequency 2 16 MHz
frLLOUT? PLL output clock frequency 16 200 | MHz
fuco? PLL VCO output clock frequency 32 360 MHz
tLock? PLL lock time 300 us
Iopa’ Current consumption on Vopa VCO freq = 360 MHz 700 MA
Iop’ Current consumption on Vbp VCO freq = 360 MHz 500 MA
JitterprL! Cycle to cycle Jitter 30 ps
1. Based on characterization, not tested in production.
2. Guaranteed by design, not tested in production.
Table 11. PLLUSB Characteristics
Symbol Parameter Conditions Min Typ Max | Unit
fpLLN' PLL input clock frequency 4 30 MHz
frLLOUT? PLL output clock frequency 480 MHz
tLock? PLL lock time 100 150 us
Cycle to cycle Jitter 40
Jitterpr" Cycle to cycle Jitter System clock 400 ps
(peak to peak)

1. Based on characterization, not tested in production.

2. Guaranteed by design, not tested in production.

Table 12. PLL Spread Spectrum Clock Generation (SSCG) Characteristics'’

SYMBOL PARAMETER CONDITIONS MIN TYP MAX |(UNIT
fmod Modulation frequency 10 KHz
mdamp Peak modulation amplitude 2 %
MODCNT* p15_q
MODSTEP
1. Guaranteed by design, not tested in production.
SSCG configuration equation:
MODCNT =round(f, /47 % .4) (1)
GD30DRE518 Rev1.1 Copyright © 2025, GigaDevice Semiconductor Inc. 22

Datasheet

All Rights Reserved.



€

GigaDevice www.gigadevice.com GD30DRE518
MODSTEP = round(mdamp * PLLIN* 2*° / (MODCNT *100)) (2)
5.3.5 Memory Characteristics
SYMBOL PARAMETER CONDITIONS MIN' | TYP' | MAX | UNIT
Number of guaranteed program
PEcvc /erase cycles before failure Ta=-40°C to +85 °C 100 kcycles
(Endurance)
treT Data retention time Ta=-40°C to +85 °C 10 years
trroG Word programming time Ta=-40°Cto +85°C 20 uS
terASE Page erase time Ta=-40°Cto +85°C 1 20 ms
tMERASE Mass erase time Ta=-40°Cto +85 °C 20 ms
1. Based on characterization, not tested in production.
5.3.6 NRST Characteristics
SYMBOL PARAMETER CONDITIONS MIN TYP | MAX [UNIT
ViL(NRsT)' NRST Input low level voltage 0.35Vpp v
VIH(NRsT)! NRST Input high level voltage Voo = Voba =171V 0.65Vop
Vhyst' Schmidt trigger Voltage hysteresis 300 mV
ViLNRsT)! NRST Input low level voltage 0.35Vop v
VIH(NRsT)! NRST Input high level voltage Vob = Voba=3.3V 0.65Vop
Vhyst' Schmidt trigger Voltage hysteresis 390 mV
ViLNRsT)! NRST Input low level voltage 0.35Vop v
VIH(NRsT)' NRST Input high level voltage Vop = Vppa = 3.63 V 0.65Vop
Vhyst! Schmidt trigger Voltage hysteresis 400 mV
Rpu? Pull-up equivalent resistor 40 kQ

1. Based on characterization, not tested in production.

2. Guaranteed by design, not tested in production.

10 kQ

NRST

VDD

Figure 1. Recommended External NRST Pin Circuit

1. Unless the voltage on NRST pin go below VIL(NRST) level, the device would not generate a reliable reset.
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5.3.7 GPIO Characteristics
Table 13. 1/0 Port DC Characteristics’
SYMBOL PARAMETER CONDITIONS MIN TYP MAX |UNIT
Standard 10 Low level input
1.71V £ Vpp = Vppa £ 3.63 V 0.35Vop| V
voltage
Vi
5V-tolerant 10 Low level input
1.71V £ Vpp = Vpopa £ 3.63 V 0.35Vop| V
voltage
Standard 10 High level input 0.65Vop
1.71V £ Vpp = Vppa £ 3.63 V \%
voltage
Vin - -
5V-tolerant IO High level input 0.65Vop
1.71V = Vpp = Vppa £ 3.63 V \%
voltage
Low level output voltage foran |Voo=1.71V 0.22
VoL 10 Pin Vop=3.3V 0.13 \%
(o = +8 mA) Vop = 3.63V 0.13
Low level output voltage foran |Voo=1.71V 0.77
VoL 10 Pin Vop=3.3V 0.34 \%
(ho = +20 mA) Vob = 3.63V 0.33
High level output voltage for an 10| Vop = 1.71V 1.42
VoH Pin Vop=3.3V 3.14 \%
(o = +8 mA) Vop = 3.63V 3.48
High level output voltage for an 10| Vop = 1.71V
VoH Pin Vop=3.3V 2.88 \%
(o = +20 mA) Vop = 3.63V 3.24
All pins 40
Rpu? Internal pull-up resistor kQ
PA10 10
Internal pull-down All pins 40
Rep? . kQ
resistor PA10 10
1. Based on characterization, not tested in production.
2. Guaranteed by design, not tested in production.
Table 14. 1/0 Port AC Characteristics'?
GPIOx_MDy[1:0] bit value® PARAMETER CONDITIONS MAX | UNIT
1.8<Vop=3.63V,CL=10pF 2.7
GPIOx_CTL->MDy[1:0]=10
Maximum frequency* 1.8<Vbop<3.63V, CL=30pF 2.3 | MHz
(I0_Speed = 2MHz)
1.8<Vop=3.63V,CL=50pF 2
1.8<Vop<3.63V,CL=10pF 14.8
GPIOx_CTL->MDy[1:0] = 01
Maximum frequency* 1.8<Vop<3.63V, CL=30pF 12.7 | MHz
(I0_Speed = 10MHz)
1.8<Vop=<3.63V,CL=50pF 11.2
1.8<Vopb=<3.63V,CL=10pF 34.5
GPIOx_CTL->MDy[1:0]=11
Maximum frequency* 1.8<Vop<3.63V, CL=30pF 26.3 | MHz
(I0_Speed = 50MHz)
1.8<Vopb=3.63V, CL=50pF 23.2
GPIOx_CTL->MDy[1:0]=11 and Maximum frequency* 1.8<Vop<3.63V, CL=10pF 145 | MHz
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GPIOx_MDy[1:0] bit value® PARAMETER CONDITIONS MAX | UNIT
GPIOX_SPDy=1 1.8 < Vop < 3.63 V, CL = 30 pF 114
(I0_Speed = MAX) 1.8<Vop<3.63V, CL=50pF 86

1. Based on characterization, not tested in production.

2. Unless otherwise specified, all test results given for Ta = 25°C.
3. The I/O speed is configured using the GPIOx_CTL -> MDy[1:0] bits. Refer to the GD32E51x user manual which is selected

to set the GPIO port output speed.

4. The maximum frequency is defined in Figure 2, and maximum frequency cannot exceed 180 MHz.

EXTERNAL
OUTPUT
ON 50pF

tr(0)out

If (tr+ 1) < 2/3 T,

tf(10)out

then maximum frequency is achieved .

The duty cycle is (45%-55%) when loaded by 50 pF

Figure 2. 1/0 Port AC Characteristics Defintion

5.3.8 ADC Characteristics

SYMBOL PARAMETER CONDITIONS MIN TYP | MAX [UNIT
Vppa Operating voltage 1.62 3.3 3.63 \Y
Vi ADC input voltage range 0 VREFP \Y
VRrerp@3) Positive Reference Voltage 1.62 Vbpa \Y
VRern@ Negative Reference Voltage Vssa \Y
Voba=1.62V 1024V 0.1 14 MHz
fapc(" ADC clock
Voba=2.4V t03.63V 0.1 35 MHz
12-bit 0.007 2.5
10-bit 0.008 2.92
fs() Sampling rate MSPS
8-bit 0.01 35
6-bit 0.013 4.38
Van® Analog input voltage 16 external; 2 internal 0 Vopa \%
Ran® External input impedance See Equation(2) 1758 | kQ
Rapc® Input sampling switch resistance 0.5 kQ
Capc® Input sampling capacitance No pin/pad capacitance included 4 pF
tcaL@ Calibration time fapc = 35 MHz 15.94 | 497.77 | pus
ts Sampling time fapc = 35 MHz 0.043 6.84 us
12-bit 14
Total conversion time(including - 1/
tconv@ o 10-bit 12
sampling time) fabc
8-bit 10
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SYMBOL PARAMETER CONDITIONS MIN TYP MAX |UNIT

6-bit 8
tsu® Startup time 1 us
1. Based on characterization, not tested in production.
2. Guaranteed by design, not tested in production.
3. Vrerp should always be equal to or less than Vppa, especially during power up.
Rain max formula
T
Ran < . - RADC (3)

AN fADC * CADC * |n(2N+2)

The formula above Equation(3) is used to determine the maximum external impedance allowed for an error below
1/4 of LSB. Here N = 12 (from 12-bit resolution).

Table 15. ADC RA|N Max for fADC = 35MHz

Ts (CYCLES) ts (uS) Ran max (KQ)
15 0.043 0.6
7.5 0.21 5.0
135 0.39 9.4
28.5 0.81 20.5
41.5 1.19 30.0
55.5 1.59 40.0
715 2.04 52.0
239.5 6.84 175.8
Table 16. ADC Dynamic Accuracy at fapc = 14MHz Vppa = 1.8V’
SYMBOL PARAMETER CONDITIONS MIN TYP MAX |UNIT
Single ended 10.6 10.8
ENOB Effective number of bits bits
Differential 11 11.2
Signal-to-noise and Single ended 65 66.5
SNDR ] ) ) fanc = 14 MHz
distortion ratio Differential 68.3 68.9
Vopa = Vrerp = 1.8 V -
Single ended 65.8 67.07
SNR Signal-to-noise ratio Input Frequency = 20 kHz dB
Differential 69.2 69.7
THD Total harmonic Single ended -74.4 -73.9
distortion Differential -81 -75
1. Based on characterization, not tested in production.
Table 17. ADC Dynamic Accuracy at fapc = 35MHz Vppa = 3.3V’
SYMBOL PARAMETER CONDITIONS MIN TYP MAX |UNIT
Single ended 10.7 111
ENOB Effective number of bits bits
Differential 11 11.3
SNDR Signal-to-noise and fanc = 35 MHz Single ended 66.5 67.7
distortion ratio Vopa = Vrerp =3.3 V Differential 67.4 70
Input Frequency = 20 kHz  |Single ended 67.4 68.7 dB
SNR Signal-to-noise ratio
Differential 68 71
THD Total harmonic Single ended -74 -73
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SYMBOL PARAMETER CONDITIONS MIN TYP MAX |UNIT
distortion Differential -81 -75
1. Based on characterization, not tested in production.
Table 18. ADC Dynamic Accuracy at fapc = 35MHz Vppa = 2.4V!
SYMBOL PARAMETER CONDITIONS MIN TYP MAX |UNIT
Single ended 10.7 10.9
ENOB Effective number of bits bits
Differential 11.1 11.3
Signal-to-noise and Single ended 66 67.5
SNDR . . . fanc = 35 MHz
distortion ratio Differential 68.5 70
Vopa = VRrerp =2.4 V
Single ended 67 68.5
SNR Signal-to-noise ratio Input Frequency = 20 kHz dB
Differential 68.8 71
THD Total harmonic Single ended -74 -73
distortion Differential -80 -74
1. Based on characterization, not tested in production.
Table 19. ADC Static Accuracy at fADC =14MHz VDDA = 1.8V1
SYMBOL PARAMETER CONDITIONS TYP MAX UNIT
Single ended 0.5 +1.5
Offset Offset error
Differential 0.5 +1.3
Differential linearity fanc = 14 MHz Single ended 0.8 +1
DNL LSB
error Vopa = Vrerp = 1.8 V Differential 0.3 +1
Single ended +1 +1.5
INL Integral linearity error
Differential +0.9 +1.2
1. Based on characterization, not tested in production.
Table 20. ADC Static Accuracy at fapc = 35MHz Vppa = 3.3V
SYMBOL PARAMETER CONDITIONS TYP MAX UNIT
Single ended +1 +1.5
Offset Offset error
Differential +0.5 +1.5
Differential linearity fanc = 35 MHz Single ended +0.4 +1
DNL LSB
error Vopa = VRrerp = 3.3V Differential +0.3 +1
Single ended +0.9 +1.5
INL Integral linearity error
Differential +0.9 +1.5
1. Based on characterization, not tested in production.
Table 21. ADC Static Accuracy at faoc = 35MHz Vppa = 2.4V
SYMBOL PARAMETER CONDITIONS TYP MAX UNIT
Single ended 12 +3
Offset Offset error
Differential 1 +1.5
Differential linearity fanc = 35 MHz Single ended +0.4 +1
DNL LSB
error Vopa = VRerp = 2.4 V Differential +0.3 +1
Single ended +0.5 +1.6
INL Integral linearity error
Differential +0.9 +1.2
1. Based on characterization, not tested in production.
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5.3.9 DAC Characteristics
SYMBOL PARAMETER CONDITIONS MIN | TYP | MAX [UNIT
Vopa' Operating voltage 1.8 3.3 3.63 \Y
VRerp? Positive Reference Voltage 1.8 Vopa \Y
VRerN? Negative Reference Voltage Vssa \%
Resistive load with
RLoap? Load resistance 5 kQ
buffer ON
Ro? Impedance output with buffer OFF 15 kQ
Croap? Load capacitance No pin/pad capacitance included 50 pF
Lower DAC_OUT voltage with
DAC_OUT min? 0.2 Y,
buffer ON
Higher DAC_OUT voltage with VDDA-
DAC_OUT max? Y,
buffer ON 0.2
Lower DAC_OUT voltage with
DAC_OUT min? 0.5 mV
buffer OFF
Higher DAC_OUT voltage with VREF-
DAC_OUT max? Y,
buffer OFF 1LSB
With no load, middle code(0x800)
) 360 uA
ooa” DAC current consumption in on the input, Vrer+ = 3.6 V
DDA
quiescent mode With no load, worst code(0xF1C)
400 uA
on the input, Vrer+ = 3.6 V
With no load, middle code(0x800)
) 125 UuA
| . DAC current consumption in on the input, Vrer+ = 3.6 V
DDVREF+
quiescent mode With no load, worst code(0xF1C)
330 UuA
on the input, Vrer+ = 3.6 V
Differential non-linearity
DNL' DAC in 12-bit mode 16 LSB
error
INL? Integral non-linearity DAC in 12-bit mode 7 LSB
Offset! Offset error DAC in 12-bit mode +18 LSB
GE! Gain error DAC in 12-bit mode 0.5 %
Tsetting” Settling time CLoap < 50 pF, RLoap = 5 kQ 0.5 us
Twakeup? Wakeup from off state 5 us
Max frequency for a correct
Update rate? | DAC_OUT change from code ito | CLoap < 50 pF, Rioap 2 5 kQ 4 MS/s
i+1LSBs
Power supply rejection ratio
PSRR? 50 80 dB
(to Vpbpa)
1. Based on characterization, not tested in production.
2. Guaranteed by design, not tested in production.
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5.3.10 Comparators Characteristics
SYMBOL' PARAMETER CONDITIONS MIN | TYP | MAX [UNIT
tsu Setup Time 5.5 us
Vos Offset Voltage 2 mV
to Propagation delay Vsrer = 200 mY 28 ns
Full Range 32
Ivbp Current consumption 360 MA
lLeak Leakage Current 1 nA
1. Guaranteed by design, not tested in production.
5.3.11 Trigonometric Math Unit Characteristics
The TMU unit has 9 different operation modes.
Table 22. TMU Supported Instructions Characteristics'
MODE NUMBER OPERATION CYCLES
0 RO =x * 21 4
1 RO = x/2m 4
2 RO = vx 7
3 RO =sin (x) 7
4 RO = cos(x) 7
5 RO = arctan (x) 7
6 RO = Ratio of X & Y, R1 = Quadrant .
value (0.0, £0.25, +0.5)
7 RO = x/y 7
8 RO = /x2+y? 7
1. Guaranteed by design, not tested in production.
5.3.12 12C Characteristics
STANDARD Fast mode FAST MODE
SYMBOL'23 PARAMETER CONDITIONS MODE FAST MODE PLUS Unit
Min Max Min Max Min Max
tscL(H) SCL clock high time 4.0 0.6 0.2 V&
tscLw) SCL clock low time 4.7 1.3 0.5 us
tsu(spa) SDA setup time 250 100 50 ns
th(spa) SDA data hold time 03 3450 0 900 0 450 ns
tr(spasscL) SDA and SCL rise time 1000 300 120 ns
ti(sparscL) SDA and SCL fall time 300 300 120 ns
Start condition hold
th(sTA) ime 4.0 0.6 0.26 us

1. Guaranteed by design, not tested in production.

2. To ensure the standard mode 12C frequency, frcik1 must be at least 2 MHz, To ensure the fast mode 12C frequency, frcLki

must be at least 4 MHz. To ensure the fast mode plus 12C frequency, frcLk1 must be at least a multiple of 10 MHz.
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3. The device should provide a data hold time of 300 ns at least in order to bridge the undefined region of the falling edge of

SCL.
tsu(sTA) R
SDA P ¢
[ 70% \ 70%
....... e\
HY ‘ tbuff i
tf(SDA)—Pg <— —>‘ e t/(sDA)
sty ~<—>. tscLH) tsu(SE?A)
scL d i _
70% \i 70%,
L—»tsc"(” e _> ‘_ " “ tyscL) > ou(sTO)
Figure 3. 12C Buc Timing Diagram
Table 23. 12C Analog Filter Delay Characteristics’
SYMBOL PARAMETER CONDITIONS MIN TYP | MAX |UNIT
taF Analog filter delay time 50 80 130 ns
1. Guaranteed by design, not tested in production.
5.3.13 SPI Characteristics
SYMBOL PARAMETER CONDITIONS MIN TYP | MAX |UNIT
fsck SCK clock frequency 225 | MHz
o Master mode, fecLkx = 90 MHz,
tsck(H) SCK clock high time 22.2 ns
presc =4
) Master mode, fecLkx = 90 MHz,
tsck(w) SCK clock low time 22.2 ns
presc =4
SPI MASTER MODE
tvmo) Data output valid time 10 ns
tsumy Data input setup time 1 ns
tH(m1 Data input hold time 0 ns
SPI SLAVE MODE
tsu(nss) NSS enable setup time 0 ns
tH(NsS) NSS enable hold time 1 ns
ta(so) Data output access time 10 ns
tois(so) Data output disable time 11 ns
tv(so) Data output valid time 11 ns
tsuisy Data input setup time 0 ns
tH(sty Data input hold time 1 ns
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SCK (CKPH=0 CKPL=0)

SCK (CKPH=0 CKPL=1)

SCK (CKPH=1 CKPL=0)

SCK (CKPH=1 CKPL=1)

o tsck o
< »

tsck(H)

N N

NN
N N

by

tSUM) T iie— i
MISO D[0] < >< >< o[
LF=1,FF16=0 < P tHMI)
MoOSI >< D[0] > >< D[7]
> —>iile—
tvivio) tHMO)
Figure 4. SPI Timing Diagram-Master Mode
NSS
< P tsck . tHss)
tsuss) iq » ; < >
SCK (CKPH=0 CKPL=0) tsCK(H / \ / \
tsck(L
SCK (CKPH=0 CKPL=1) \ / \ /
tH(so)
< > tpis(so)
tA(som—v: > ty(so)
MISO —~< D[O] >< D[7]
tsu(sl —
Mo D[0] >< )< D[7] >;
thesny

Figure 5. SPI Timing Diagram-Slave Mode
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5.3.14 12S Characteristics
SYMBOL"? PARAMETER CONDITIONS MIN | TYP | MAX [UNIT
Master mode (data: 32 bits, Audio 6.21
fok Clock frequency frequency = 96 kHz) ' MHz
Slave mode 12.5
tH Clock high time 81 ns
tL Clock low time 81 ns
tvws) WS valid time Master mode 3 ns
tHws) WS hold time Master mode 3 ns
tsuws) WS setup time Slave mode 0 ns
tHws) WS hold time Slave mode 2 ns
Ducy(sck) 12S slave input clock duty cycle Slave mode 50 %
tsu(sb_wmR) Data input setup time Master mode 1 ns
tsu(sb_sR) Data input setup time Slave mode 0 ns
tH(SD_MR) ) ) Master receiver 0 ns
Data input hold time -
tH(SD_SR) Slave receiver 1 ns
o Slave transmitter
tv(sp_sT) Data output valid time 10 ns
(after enable edge)
) Slave transmitter
tHsp_sT) Data output hold time 3 ns
(after enable edge)
o Master transmitter
tv(sb_m) Data output valid time 10 ns
(after enable edge)
) Master transmitter
tH(sD_mT) Data output hold time 0 ns
(after enable edge)
1. Guaranteed by design, not tested in production.
2. Based on characterization, not tested in production
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tck
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Figure 6. 12S Timing Diagram-Master Mode
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Figure 7. 12S Timing Diagram-Slave Mode
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5.3.15 UART Characteristics
SYMBOL PARAMETER CONDITIONS MIN TYP | MAX |UNIT
fsck SCK clock frequency frcLkx = 180 MHz 90 MHz
tsck(H) SCK clock high time frcLkx = 180 MHz 5 ns
tsck) SCK clock low time frcLkx = 180 MHz 5 ns
1. Guaranteed by design, not tested in production.
5.3.16 USBHS Characteristics
SYMBOL PARAMETER CONDITIONS MIN TYP | MAX |UNIT
VDD ?2 USB operating voltage 3 3.6 Y
LS/FS FUNCTIONALITY
Differential input
Vbirs 0.2
sensitivity(FS/LS)
Differential common mode
Vewrs Includes VoI range 0.8 25
Input range(FS/LS) v
levels?! Single ended receiver low level
ViLse | 0.8
input voltage (FS/LS)
Single ended receiver high level
ViHse | 2.0
input voltage (FS/LS)
VoLrs | Static output level low(FS/LS) RLof 1.0 kQ to 3.63 V 0.3
Output
Y,
levels 2
Vorrs | Static output level high(FS/LS) |RLof 15 kQ to Vss 28 3.3 3.6
PA11, PA12(USBHS_DM/DP) 17 21 25
Rrp? ViN = Vbb
PA9(USBHS_VBUS) 0.72 0.9 1.1 ‘0
PA11, PA12(USBHS_DM/DP) 1.2 15 1.8
Reu? VIN = Vss
PA9(USBHS_VBUS) 0.24 0.3 0.36
Znsprv? Driver Output Impedance Steady state drive 40.5 45 495 Q
HS FUNCTIONALITY
Vois | Differential input sensitivity(HS) 0.1 \Y,
Differential common mode
Vewmns -50 500 mV
range(HS)
Input levels?
HS Squelch Detection
Vhssa 100 150 mV
Threshold
Vuspsc| HS Disconnect Threshold 525 625 mV
High speed low level output
VoLHs 45Q load -10 10 mV
Output voltage
levels?! High speed high level output
VoHHs 45Q load 360 400 440 mV
voltage
1. Guaranteed by design, not tested in production.
2. Based on characterization, not tested in production.
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Table 24. USBHS Dynamic Characteristics’

SYMBOL PARAMETER CONDITIONS MIN | TYP | MAX [UNIT
Ter Rise time(FS/LS) CL=50 pF 4 5 20 ns

Thsr Differential Rise Time(HS) 500 600 ps
Trr Fall time(FS/LS) CL=50 pF 4 5 20 ns
Thsr Differential Fall Time(HS) 500 600 ps
trEM Rise/ fall time matching(FS/LS) tr/ tr 90 110 %
Output signal crossover

VCRs voltage(FSILS) 1.3 20 \Y

1. Guaranteed by design, not tested in production.

Table 25. USBHS Charger Detection Characteristics’
SYMBOL PARAMETER CONDITIONS MIN | TYP | MAX [UNIT

VDAT_SRC Data Source Voltage 0.5 0.7 Vv
IpP_src Data Connect Current 7 13 uA
VDAT_REF Data Detect Voltage 0.25 0.4 Vv

1. Guaranteed by design, not tested in production.

Table 26. USBHS Clock Timing Characteristics'’

SYMBOL PARAMETER MIN | TYP | MAX | UNIT
VoD USBHS operating voltage 3.0 3.6 \Y,
fheLk fucLk value to guarantee proper operation of USBHS interface 30 MHz

FstarT sBIT Frequency (first transition) 8-bit + 10% 54 60 66 MHz

Fsteapy Frequency (steady state) +500 ppm 59.97 60 60.63 | MHz

DstART_sBIT Duty cycle (first transition) 8-bit + 10% 40 50 60 %

Dsteapy Duty cycle (steady state) 500 ppm 49.975| 50 |[50.025| %
1. Guaranteed by design, not tested in production.
Table 27. USB-ULPI Dynamic Characteristics’

SYMBOL PARAMETER MIN | TYP | MAX | UNIT
tsc Control in (ULPI_DIR, ULPI_NXT) setup time 2 ns
tHe Control in (ULPI_DIR, ULPI_NXT) hold time 0.5 ns
tsp Data in setup time 2 ns
tHD Data in hold time 0 ns

1. Guaranteed by design, not tested in production.
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5.3.17 CAN Characteristics

Refer to 5.3.7 GPIO Characteristics for more details on the input/output alternate function characteristics (CANTX
and CANRX).

5.3.18 Serial/Quad Parallel Interface (SQPI) Characteristics

SYMBOL' PARAMETER MIN | TYP | MAX | UNIT
teLi? CLK period 11.04 ns
eo? CLK high level duty for even clock divided 45 50 55 %

CLK high level duty for odd clock divided 45 71
tirr, 3 CLK rise or fall time 3 ns
tepH? CE# high between subsequent burst operations 22.2 ns
tcem® CE# low pulse width 88.8 ns
tcsp? CE# setup time to CLK rising edge 5.5 177.7 ns
tcHp? CE# hold time from CLK rising edge 5.5 177.7 ns
tsp? Setup time to active CLK edge 5.5 177.7 ns
tHp? Hold time from active CLK edge 5.5 177.7 ns
thz? CE# rise to data output high-Z 0 ns
tacLk? CLK fall to data output valid delay 0 ns
tkor? Data hold time from CLK falling edge 0 ns
1. Based on characterization, not tested in production.
2. Guaranteed by design, not tested in production.
3. Output driven mode is 50 MHz. Measured from 10% to 90% of VDD.
4. This is designed minimal period. The operating minimal clock period is 22.2 ns(45 MHz = 180 MHz/4).
5.3.19 Super High-Resolution Timer (SHRTIMER) Characteristics
SYMBOL PARAMETER CONDITIONS MIN | TYP | MAX | UNIT
Ta Timer ambient temperature range | fsurtiMer = 180 MHz -40 85 °C
fSHRTIMER SHRTIMER input clock for DLL Under Taconditions 180 MHz
tSHRTIMER 5.56 ns
tres(sHRTIMER) | Timer resolution time fupmer = 180 MHz 86.8 ps

RESsHrTiMER | Timer resolution 16 bit
tote Dead time generator clock period 1/64 16 |tsHRTIMER

fshrTIMER = 180 MHZz 0.0868 88.89 ns

[totr| / [totr] | Dead time range (absolute value) 2M6-1 toTe

fshrTiMER = 180 MHZ 5825.41 us
fcHPFRQ Chopper stage clock frequency 1/256 1/16 | fsHRTIMER
fshrTiMER = 180 MHZ 0.703 11.25 MHz
t1isTPW Chopper first pulse length 16 256 | tsHRTIMER
fshrTiMER = 180 MHZ 0.089 1.42 us
1. Guaranteed by design, not tested in production.
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Table 28. SHRTIMER Output Response to Fault Protection’
SYMBOL PARAMETER CONDITIONS MIN | TYP | MAX?| UNIT

Propagation delay from

tLAT(DF) Digital fault response latency SHRTIMER_FLTx digital input to 25
SHRTIMER_STxCHy output pin

tw(rLT) Minimum fault pulse width 11 ns
Propagation delay from

tLAT(AF) Analog fault response latency comparator CMPx_IPx input to 35
SHRTIMER_STxCHy output pin

1. Guaranteed by design, not tested in production.

2. Based on characterization, not tested in production.

Table 29. SHRTIMER Output Response to External 1 to 10 (Synchronous Mode)’

SYMBOL PARAMETER CONDITIONS MIN TYP | MAX? UNIT
External event response latency in | SHRTIMER internal
TPROP(SHRTIMER) ] 5 6 tSHRTIMER?
SHRTIMER propagation delay®
Propagation delay from
Digital external event response SHRTIMER_EXEVx digital
tLAT(DEEV) . 48
latency input to SHRTIMER_STxCHy
output pin(30pF load) 3
Minimum external event pulse
tw(FLT) . 11 ns
width
Propagation delay from
Analog external event response comparator CMPx_IPx input
tLAT(AEEY) . 60
latency pin to SHRTIMER_STxCHy
output pin(30pF load) 3
Jitter of the delay from
SHRTIMER_EXEVx digital
TuTEev) External event response jitter input or CMPx_IPx input pin 1 tSHRTIMER?
to SHRTIMER_STxCHy
output pin(30pF load)
Jitter on output pulse width in
Turrerw) 0 tSHRTIMER?
response to an external event
1. Guaranteed by design, not tested in production.
2. Based on characterization, not tested in production.
3. tsHrmiMer = 1/ fsHrmiMer with fsirTiMer = 180 MHz depending on the clock controller configuration.
4. This parameter does not take into account latency introduced by GPIO or comparator.
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Table 30. SHRTIMER Synchronization Input/Output’
SYMBOL PARAMETER CONDITIONS MIN | TYP | MAX? UNIT
Minimum pulse width on SYNCIN
tw(syNCIN) . i ) 2 tSHRTIMER
inputs, including SHRTIMER_SCIN
Response time to external
tLaT(DF) o 1 tSHRTIMER
synchronization request
‘ Pulse width on 16 tsHRTIMER
W(AF
il SHRTIMER_SCOUT output fshrTIMER = 180 MHZz 88.89 ns
1. Guaranteed by design, not tested in production.
2. Based on characterization, not tested in production.
5.3.20 TIMER Characteristics
SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
] o 1 tTIMERXCLK
tres Timer resolution time
frimerxcLk = 180 MHz 5.6 ns
) frIMERxCLK/2 MHz
fext Timer external clock frequency
frimerxcLk = 180 MHz 0 90 MHz
TIMERX (except TIMER1) 16
RES Timer resolution bit
TIMER1 32
16-bit counter clock period 1 65536 tTIMERXCLK
when internal clock is selected frimerxcLk = 180 MHz 0.0056 364.1 U6
tCOUNTER 32-bit counter clock period when 1 232 tTIMERXCLK
internal clock is selected (only
frimerxcLk = 180 MHz 0.0056 23.86 S
TIMERL1)
Maximum possible count 216x 216 | triMeRxcLK
(except TIMERL1) frimerxcLk = 180 MHz 23.86 s
tmMAX_CcounT
Maximum possible count 216x 232 | triMERXCLK
(only TIMER1) frimerxcLk = 180 MHz 216x 23.86 s

1. Guaranteed by design, not tested in production.

5.3.21 WDGT Characteristics

. . Min timeout RLD[11:0] = | Max timeout RLD[11:0] = .
Prescaler divider PSCJ[2:0] bits Unit
0x000 OxFFF
1/4 000 0.025 409.525
1/8 001 0.025 819.025
1/16 010 0.025 1638.025
1/32 oM 0.025 3276.025 ms
1/64 100 0.025 6552.025
1/128 101 0.025 13104.025
1/256 110 or 111 0.025 26208.025
1. Guaranteed by design, not tested in production.
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. Min timeout value : Max timeout value .
Prescaler divider PSC[1:0] Unit Unit
CNT[6:0] = 0x40 CNT[6:0] = Ox7F
11 00 45.51 2.91
1/2 01 91.02 5.83
MS ms
1/4 10 182.04 11.65
1/8 11 364.08 23.30
1. Guaranteed by design, not tested in production.
5.4 Analog Electrical Characteristics
Vee = 15V, VB1,2,3 = 15V, VS1,2,3 = 0V, Ta = 25°C, unless otherwise noted.
SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNIT
Static Parameters
High-side output high level
VHoHx Vhorx = VB, lo+ = 10mA 100 mV
voltage
High-side output low level
VHoLx Vhowx = VB, lo- =10mA 50 mV
voltage
Low-side output high level
VLoHx Vionx = VCC, lo+ =10mA 100 mV
voltage
Low-side output low level
VioLx Viox— GND, lo-=10mA 50 mV
voltage
lo+ Output source current Vo = 0V, ViNn = Vi, PW=10us 1.0 A
lo- Output sink current Vo = 15V, ViNn = Vi, PW=10us 1.3 A
Resp Bootstrap resistance VCC =15V, VB =0V 40 Q
LIN1,2,3 =0V 90 MA
lacc Quiescent current
LIN1,2,3 =5V 250 MA
HIN1,2,3 = 0V 30 MA
laBsx High-side Quiescent current
HIN1,2,3 = 5V 120 pA
Vecuvs VCC undervoltage lockout 4.4 v
Vccuv- voltage 4.1 V
VBsuv+ VB undervoltage lockout 4.4 v
VBsuv- voltage 4.1 V
Dynamic Parameters1
High-Side Output(HO) Switch Timing Characteristics
ton Rise propagation time 200 ns
toff Fall propagation time 100 ns
tr Rise time 35 ns
tr Fall time 15 ns
Low-Side Output(LO) Switch Timing Characteristics
ton Rise propagation time 200 ns
toff Fall propagation time 100 ns
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SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNIT
tr Rise time 35 ns
tf Fall time 15 ns
Dead Time Characteristics
DT Dead time 100 ns
MT Rise time - Fall time 10 ns
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6 Functional Description

6.1 Block Diagram
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7 Package Information

7.1 Outline Dimensions

QFN88 Package Outline
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NOTES:

1. All dimensions are in millimeters.

2. Package dimensions does not include mold flash, protrusions, or gate burrs.
3. Refer to the Table 31 QFN88 dimensions(mm).
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Table 31. QFN88 dimensions(mm)
SYMBOL MIN TYP MAX
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
A2 0.55
A3 0.20 REF
b 0.12 0.17 0.22
8.90 9.00 9.10
E 8.90 9.00 9.10
D2 6.10 6.20 6.30
E2 6.10 6.20 6.30
L 0.30 0.40 0.50
e 0.35BSC
K 1.00 REF
aaa 0.10
bbb 0.70
cce 0.10
eee 0.08
fff 0.10
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8 Ordering Information
Ordering Code Package Type ECO Plan | Packing Type MOoQ OP Temp(°C)
GD30DRE518QUTR-K QFN88 Green Tape & Reel 3000 -40°C to +85°C

GD30DRE518 Rev1.1
Datasheet

Copyright © 2025, GigaDevice Semiconductor Inc.

All Rights Reserved.

44



€

GigaDevice www.gigadevice.com GD30DRE518
9 Revision History
REVISION NUMBER DESCRIPTION DATE
1.0 Initial Release and device details 2024
1.1 Add a description of the CAN bus 2025
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document,
including any product of the Company described in this document (the “Product”), is owned by the Company according to the
laws of the People’s Republic of China and other applicable laws. The Company reserves all rights under such laws and no
Intellectual Property Rights are transferred (either wholly or partially) or licensed by the Company (either expressly or impliedly)
herein. The names and brands of third party referred thereto (if any) are the property of their respective owner and referred to
for identification purposes only.

The Company makes no representations or warranties of any kind, express or implied, with regard to the merchantability
and the fitness for a particular purpose of the Product, nor does the Company assume any liability arising out of the application
or use of any Product described in this document. Any information provided in this document is provided only for reference
purposes. It is the sole responsibility of the user of this document to determine whether the Product is suitable and fit for its
applications and products planned, and properly design, program, and test the functionality and safety of its applications and
products planned using the Product. Unless otherwise expressly specified in the datasheet of the Product , the Product is
designed, developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only, and
the Product is not designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities,
atomic energy controller, combustion controller, aeronautic or aerospace applications, traffic signal instruments, pollution
control or hazardous substance management; (ii) life-support systems, other medical equipment or systems (including life
support equipment and surgical implants); (iii) automotive applications or environments, including but not limited to applications
for active and passive safety of automobiles (regardless of front market or aftermarket), for example, EPS, braking, ADAS
(cameralfusion), EMS, TCU, BMS, BSG, TPMS, Airbag, Suspension, DMS, ICMS, Domain, ESC, DCDC, e-clutch, advanced-
lighting, etc.. Automobile herein means a vehicle propelled by a self-contained motor, engine or the like, such as, without
limitation, cars, trucks, motorcycles, electric cars, and other transportation devices; and/or (iv) other uses where the failure of
the device or the Product can reasonably be expected to result in personal injury, death, or severe property or environmental
damage (collectively "Unintended Uses"). Customers shall take any and all actions to ensure the Product meets the applicable
laws and regulations. The Company is not liable for, in whole or in part, and customers shall hereby release the Company as
well as its suppliers and/or distributors from, any claim, damage, or other liability arising from or related to all Unintended Uses
of the Product. Customers shall indemnify and hold the Company, and its officers, employees, subsidiaries, affiliates as well
as its suppliers and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims
for personal injury or death, arising from or related to any Unintended Uses of the Product.

Information in this document is provided solely in connection with the Product. The Company reserves the right to make
changes, corrections, modifications or improvements to this document and the Product described herein at any time without
notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to
them. Information in this document supersedes and replaces information previously supplied in any prior versions of this

document.
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