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GX32F103xx

32-bit ARM core-based standard microcontroller with 64 or 128K

bytes of flash memory Features

m Core: ARM 32-bit Cortex™-M3 core
— Up to 72MHz operating

frequency withOw ait-
cycle accesses to the

memory
1.25DMips/MHz (Dhrystone2.1)

—  Single-cycle multiplicationand
hardware division
m memory (unit)
— 64KB or 128KB Program Flash
— 20KB SRAM
m Clock, reset and power management
— 2.0to 3.6V power supply and I/O
pins
— Power On/Power Off Reset
(POR/PDR), Programmable
Voltage Monitor (PVD)
— 4~16MHz Crystal Oscillator

— Embedded factory-tuned SMHz
high-speed RC oscillator

— Embedded 40kHz low-speed RC
oscillator with calibration

— PLL forgenerating CPU clock

— 32kHzRTC oscillatorwith

calibration function
» Two 12-bit ADCs with 1ps conversion
time (up to 16 input channels)

— Conversion range: 0 to3.6V
—  Dual sample and hold function

— temperature sensor

n DMA:
—  7-Channel DMA Controller

—  Supported peripherals: Timer,

ADC, SPI,
I12C and USART

m lowpower

—  Sleep, shutdown and standby modes
— vBart supplies power to the RTC and

backup registers

¢ Up to 80 fast I/O ports

-37/51/801/Oports, all I/O ports can be
mapped to 16 external interrupts;
almost all ports can withstand 5V

signals
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m CRC calculation unit, 96-bit chip unique

m identifier

LQFP48 7x7mm

<

LQFP64 10x 10 mm LQFP100 14 x 14 mm

m debug mode
—  Serial Single Wire Debug (SWD) and
JTAG interfaces
m 7 timers

—  Three 16-bit timers, each with
up tofour channels for
input capture/output
compare/PWM  or pulse
counting and incremental

encoder inputs

— 1x 16-bit PWM advanced
control timer with
deadband control and
emergency brake for motor

control

— 2 watchdog timers (standalone and
windowed)

—  System time timer: 24-bit self-
subtracting counter

m Up to 9 communicationinterfaces

— Upto 2 12C interfaces (SMBus/PMBus

support)

— Up to 3 USART interfaces
(supports ISO7816 interface,
LIN IrDA interface and modem

control)
— Upto 2 SPI interfaces (18M bits/sec)
— CAN interface (2.0B active)
— USB 2.0 Full Speed Interface

DS-GX32F103xx_S 3 Rev1.0 2022/06/18
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1. present (sb for a job etc)

This document gives the device characteristics of the Hyscan GX32F 103xx standard MCU product.
GX32F103xx datasheet and must be read in conjunction with its associated reference manual.

Forinformationaboutthe Cortex™-M3 core, referto the Cortex-M3 Technical Reference Manual.

DS-GX32F103xx_S 6 Rev 1.0 2022/06/18
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2.Specification

The GX32F103xx standard MCU family utilizes a high-performance ARM® Cortex™-M3 32-
bit RISC core operating at 72MHz, with built-in high-speed memory (up to 128K bytes of Flash and
20K bytes of SRAM), arich set of enhanced 1/O ports, and peripherals connected to two APB buses.
Two 12-bit ADCs, three general-purpose 16-bit timers and a PWM timer are included, as well as
standard and advanced communication interfaces: up to two 12C and SPI interfaces, three USART
interfaces, a USB interface and a CAN interface. The GX32F103xx standard MCU family is available
with supply voltages from 2.0V to 3.6V, an operating temperature range of -40°C to +85°C, and an
operating temperature range of -40°C to +85°C. The GX32F103xx standard MCU family is
also available in a range of -40°C to +85°C.
An extended temperature range of +105°C and a range of power-saving modes ensure that low-power
applications are met.

The GX32F103xx standard family is available in four different package formats ranging from 48
pins to 100 pins; depending on the package format, the peripheral configurations in the device vary.
A basic description of all the peripherals in this family is given below.

These extensive peripheral configurations allow the GX32F103xx standard family of

microcontrollers to be used in a wide variety of applications:

+  Motor drives and application control;

. Medical and handhelddevices;

*+  PC gaming peripherals and GPS platforms;

* Industrial applications: programmable logic controllers (PLCs), inverters, printers and

scanners;

* Alarm systems, video intercom and HVAC systems, etc.

2.1summarize Table 1 GX32F103xx Product Features and Peripheral Configuration

Product
1 TM32F103K6/K7 TM32F103M6/M7 TM32F103R6/R7
PeripheralInterface
Flash memory - K 64 128 64 128 64 128
bytes
SRAM- K bytes 20 20 20
f common (use) 3 3 3
imers
Advanced 1 1 1
Controls
SPI 2 2
12€ 2 2 2
commun|—YSART 3 3 3
UsB ! ! !
ications CAN 1 1 1
interface
O (llulllbcl 27 q1 Qn
GPIO por
psitv3M SR3NNES 7 Rev 1.0 2022/06/18
12-bit Synchronous ADC 2 2 2
(Number of channels) 10 channels 16 channels 16 channels
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211 ARM ®'s Cortex™-M3 core with embedded Flash and SRAM

ARM's Cortex™-M3 processor is the latest generation of embedded ARM processors, providing
the low-cost platform, reduced pin count and reduced system power consumption needed to
implement MCUSs, while delivering superior computational performance and advanced interrupt
system response.

ARM's Cortex™-M3 is a 32-bit RISC processor that provides additional code efficiency, utilizing
the high performance of the ARM core in the storage space typically found in 8- and 16-bit
systems.

The GX32F103xx Standard series has a built-in ARM core, making it compatible with all ARM

tools and software. Figure / shows the functional block diagram of this series.
2.1.2 internal flash memory

64K or 128K bytes of internal flash memory for programs and data.

2.1.3 CRC (Cyclic Redundancy Check) calculationunit

The CRC (Cyclic Redundancy Check) calculation unit uses a fixed polynomial generator to
produce a CRC code from a 32-bit data word. In numerous applications, CRC-based techniques are
used to verify the consistency of data transmission or storage. Within the scope of the EN/IEC
60335-1 standard, which provides a means of detecting errors in flash memory, the CRC
calculation unit can be used to compute the signature of software in real time and compare it

with the signature generated at the time of linking and generating that software.

2.1.4 Internal SRAM
20K bytes of internal SRAM that can be accessed (read/write) by the CPU with 0 wait cycles.

2.1.5 Nested Vectorized Interrupt Controller (NVIC)

The standard GX32F103xx has a built-in nested vectorized interrupt controller capable of handling
up to 43 maskable interrupt channels (not including 16).
Cortex™-M3 interrupt lines) and 16 priority levels.
e  The tightly coupled NVIC enables low-latency interrupt response processing;
¢ The interrupt vector entry address goes directly to the kernel;
e Tightly coupled NVIC interface;;.
e  Allow early processing of interrupts

e Handles late arriving higher priority interrupts;

DS-GX32F103xx_S 8 Rev 1.0 2022/06/18
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e Support for breaking the tail link function;

e Automatically saves the processor state;

e Interrupts are automatically resumed
on return without additional instruction overhead.
The module provides flexible interrupt
management capabilities with minimal interrupt

latency.

DS-GX32F103xx_S 9 Rev 1.0 2022/06/18
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2.1.6 External Interrupt/Event Controller (EXTI)

The external interrupt/event controller contains 19 edge detectors for generating
interrupt/event requests. Each interrupt line can be independently configured with its trigger
event (rising or falling edge or double edge) and can be individually masked; a pending register
maintains the status of all interrupt requests. EXTI can detect pulses with a width less than the
clock period of the internal APB2. Up to 80 general-purpose I/O ports are connected to 16 external

interrupt lines.

2.1.7 Clock and startup

The selection of the system clock is done at startup, the internal 8MHz RC oscillator is selected
as the default CPU clock at reset, followed by an external, failure-monitored 4-16 MHz clock; when
an external clock failure is detected, it is isolated and the system automatically switches to the
internal RC oscillator, with an interrupt enabled so that the software can receive the appropriate
interrupt. Similarly, full interrupt management of the PLL clock can be taken when required (e.g.
when an external oscillator used during a period fails).

Multiple prescalers are used to configure the frequency of the AHB, the high speed APB
(APB2), and the low speed APB (APBI1) regions. the maximum frequency of the AHB and the high
speed APB is 72 MHz, and the maximum frequency of the low speed APB is 36 MHz. refer to the

Clock Driver Block Diagram as shown in Figure 2.

2.1.8 bootstrap model

At startup, one of three bootstrap modes can be selected via the bootstrap pin:
e Bootstrap from program flash memory;
. Bootstrap from systemmemory;

¢ Bootstrap from internal SRAM.

The bootloaderis stored in system memory and can be reprogrammed to flash memory via USART1.

2.1.9 Power supply program

e vpp=2.01t0 3.6V: mevpp pin supplies power to the I/O pins and the internal regulator;

e vssa, VDDA=2.0to 3.6V: Provides power to the analog portion of the ADC, reset module,
RC oscillator, and PLL. Use
For ADC, vppa must not be less than 2.4 V. yppa and vssa must be connected to vpp and vss
respectively;

e VBAT=1.8t03.6V: when vppis turned off, power is supplied (via the internal power
switcher) to the RTC, external 32kHz oscillator, and back-up registers.

DS-GX32F103xx_S 10 Rev 1.0 2022/06/18
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Formore information on how to connectthe power supply pins, see Figure /(0 Power Supply

Scheme.

DS-GX32F103xx_S 11 Rev 1.0 2022/06/18
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2.1.10 Power supply monitor

A power-on reset (POR)/power-down reset (PDR) circuit is integrated into the device, which
is always in operation to ensure that the system operates when the power supply exceeds 2V;
when vpp falls below the set threshold (VPOR/PDR), the device is placed in reset without the need to
use external reset circuitry. The device also includes a programmable voltage monitor (PVD) that
monitors the vpbp/vppa supply and compares it to the threshold vpvp, generating an interrupt when
vpD is below or above the threshold vpvp, which can be used by the interrupt handler to issue a
warning message or to transfer the microcontroller to a safe mode.The PVD function needs to be

programmatically enabled. Refer to Table & for veorrpr and vevp values.

2.1.11 regulator

The regulator has three modes of operation: main mode (MR), low power mode (LPR) and

shutdown mode
¢  The main mode (MR) is used for normal runtime operation;
e Low power mode (LPR) is used for CPU shutdown mode;
¢  The shutdown mode is used in the standby mode of the CPU: the output of the regulator is
in a high resistance state, the power supply to the core circuitry is cut off, and the
regulator is in a state of zero consumption (but the contents of the registers and
SRAM will be lost).

Theregulatoris always active after reset and shuts down in standby mode at the high resistance

output.

2.1.12 Low Power Mode

The GX32F103xx standard product supports three low-power modes that provide an optimal
balance between the requirement for low power consumption, short start-up times and multiple

wake-up events.

sleep mode
In sleep mode, only the MCU is stopped and all peripherals are active and can wake up the MCU in

case of aninterrupt/event.

shutdown mode

The shutdown mode achieves the lowest power consumption while maintaining no loss of
SRAM and register contents. In shutdown mode, all internal 1.5V sections are de-energized, the
PLL, the HSI's RC oscillator, and the HSE crystal oscillator are turned off, and the regulator can be
placed in either normal mode or low-power mode.

The microcontroller can be woken up from shutdown mode by any signal configured as EXTI,
which can be one of the 16 external I/O ports, the output of the PVD, an RTC alarm, or a USB wake-

up signal.

standby mode

DS-GX32F103xx_S 12 Rev 1.0 2022/06/18
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Minimal power consumption can be achieved in standby mode. The internal voltage

regulator is switched off, so that all internal 1.5V sections are disconnected; the PLL, the RC
oscillator of the HSI and the HSE crystal oscillator are also switched off; by entering the standby
mode, the contents of the SRAM and the registers are lost, but the contents of the backup registers
remain, and the standby circuits are still working.
Exiting from standby mode is conditional on an external reset signal on NRST, an IWDG reset, a
rising edge on the WKUP pinora

RTC when the alarm occurs.

NOTE: The RTC, IWDG and their corresponding clocks are not stopped when entering shutdown or standby mode.

DS-GX32F103xx_S 13 Rev 1.0 2022/06/18
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2.1.13 DMA

Flexible 7-way general-purpose DMA manages memory-to-memory, device-to-memory, and
memory-to-device data transfers; the DMA controller supports ring buffer management, avoiding
interrupts when controller transfers reach the end of the buffer.

Each channel has dedicated hardware DMA request logic, while each channel can be
triggered by software; the length of the transmission and the source and destination addresses of

the transmission can be set individually by software.
DMA can be used for the main peripherals: SPI, 12C, USART, as well as the general purpose,
advanced control timers TIMx and ADC.

2.1.14 RTC (Real Time Clock) and Backup Registers

The RTC and Backup Registers are powered by a switch that selects vbp when vDD 1S active, otherwise
they are powered by the VBAT pin. The back-up registers (10 16-bit registers) can be used to hold
20 bytes of user application data when vpp 1S turned off. The RTC and back-up registers are not reset
by the system or power reset source; nor are they reset when woken up from standby mode.

The real time clock has a set of continuously running counters, a calendar clock function that
can be provided by appropriate software, and an alarm interrupt and phase interrupt function.The
RTC's drive clock can be a 32.768kHz oscillator using an external crystal, an internal

low-power RC oscillator, or a high-speed external clock divided by 128.The typical frequency of the
internal low-power RC oscillator is 40kHz.To compensate for deviations from the natural crystal, the RTC can be
calibrated by outputting a 512Hz signal. The internal low-power RC oscillator has a typical frequency of

40kHz, and the RTC's clock can be calibrated by outputting a 512Hz signal to compensate for
deviations in the natural crystal. the RTC has a 32-bit programmable counter, and long-time
measurements can be made using a comparison register. There is a 20-bit prescaler for the time
base clock, which by default generates a 1-second long time reference when the clock is
32.768kHz.

2.1.15 Timers and Watchdogs

The GX32F103xx standard family includes one advanced control timer, three general-purpose
timers, as well as two watchdog timers and a

system timers.
The following table compares the functions of the Advanced Control Timer, Normal Timer, and

Basic Timer:

Table 2.Comparison of timer functions

com
timers Counter Counter Type presharing factor Generate DMA |Capture/Compa ple
Resolution request re Channel m
en
tarit

DS-GX32F103xx_S 14 Rev 1.0 2022/06/18
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y
expo
rts
TiM1 16-bit Incremental Count/ | Any integer between 1 can 4 there
Decremental Count and 65536. are
TIM2
TIM3 16-bit Incremental Count/ Any integer between 1 can 4 hasn't
TIM4 Decremental Count| and 65536.

]
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Advanced Control Timer (TIM1)

The advanced control timer (TIM1) can be thought of as a three-phase PWM generator assigned

to six channels with complementary deadband insertion.

The PWM output can also be used as a complete general-purpose timer. 4 independent channels are
available:

e Input Capture;

¢ Output Comparison;

¢  Generate PWM (edge or center aligned mode);

¢ Single pulse output.

When configured as 16-bit standard timer, it has the same function as TIMx timer. When
configured as a 16-bit PWM generator, it has full modulation capability (0~100%).

In debug mode, the counter can be frozen while the PWM outputs are disabled, thus cutting
off the switches controlled by these outputs. Many of the functions are the same as the standard
TIM timer and the internal structure is the same, so the Advanced Control Timer can operate
with the TIM timer through the timer link function to provide synchronization or event link

function.

Universal Timer (TIMx)
Up to three standard timers (TIM2, TIM3, and TIM4) for synchronous operation are built into

the GX32F103xx standard model. Each timer has a 16-bit auto-loading increment/decrement
counter, a 16-bit prescaler, and four independent channels, each of which can be used for input
capture, output compare, PWM, and single-pulse-mode outputs, providing up to 12 input
capture, output compare, or PWM channels in the largest package configuration.

They can also work with advanced control timers through the timer linking feature, providing
synchronization or event linking. The counters can be frozen in debug mode. Any of the standard

timers can be used to generate a PWM output. Each timer has a separate DMA request mechanism.
These timers are also capable of handling signals from incremental encoders, as well as digital

outputs from 1 to 3 Hall sensors.

Independent Watchdog

The Standalone Watchdog is based on a 12-bit decrement counter and an 8-bit prescaler,
which is clocked by an internal independent 40kHz RC oscillator; since this RC oscillator is
independent of the main clock, it can operate in shutdown and standby modes. It can be used as
a watchdog to reset the entire system in the event of a problem, or as a free timer to provide
timeout management for applications. The option byte can be configured to be a software or

hardware initiated watchdog. In debug mode the counter can be frozen.

Windows Watchdog

The window watchdog contains a 7-bit decrement counter that can be configured to run
freely. When used as a watchdog, it can reset the entire system in the event of a problem. It is
driven by the master clock and has an early warning interrupt; the counter can be frozen in debug

mode.

DS-GX32F103xx_S 16 Rev 1.0 2022/06/18
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system time base timer
Thistimer can be used exclusively forreal-time operating systems or as a standard decrementing

counter. It has the following characteristics:
e  24-bit decrementing counter;

e Auto Reloadfunction;
A maskable system interrupt can be generated when the counter is O;

e  Programmable clock source.

]
17 Rev 1.0 2022/06/18
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2.1.16 12C bus

Upto 2 I12C bus interfaces, capable of operating in multi-master or slave modes, supporting

standard and fastmodes.
The I2C interface supports 7-bit or 10-bit addressing, and the 7-bit slave mode supports dual
slave address addressing. A hardware CRC generator/checker is built-in. The interface can be

operated using DMA and supports SMBus bus version 2.0/PMBus bus.
2.1.17 Universal Synchronous/Asynchronous Transceiver (USART)

The USART1 interface communicates at rates up to 4.5 Mb/s, while the other interfaces
communicate at rates up to 2.25 Mb/s. The USART interfaces feature hardware CTS and RTS signal
management, support for IrDA SIR ENDEC transport codecs, are ISO7816-compliant smart cards, and
provide LIN master/slave functionality. All USART interfaces can be operated using DMA.

2.1.18 Serial Peripheral Interface (SPI)

Up to 2 SPI interfaces, configurable in slave or master mode, with full- and half-duplex
communication rates up to 18 Mb/s. 3-bit prescaler generates 8 master mode frequencies,
configurable in 8- or 16-bit data frame format. Hardware CRC generation/checksum support for
basic SD card and MMC modes.

DMA operation is available for all SPI interfaces.
2.1.19 Controller Area Network (CAN)

The CAN interface is compatible with specifications 2.0A and 2.0B (active) at bit rates up to 1
Mb/s. It can receive and send standard frames with 11-bit identifiers as well as extended frames
with 29-bit identifiers. It has 3 transmit mailboxes and 2 receive FIFOs, 3 stages and 14 adjustable
filters.

2.1.20 Universal Serial Bus (USB)

The GX32F103xx standard family of products, embedded with a full-speed USB-compatible device

controller, follows full-speed.
USB device (12 Mb/s) standard with software-configurable endpoints and standby/wakeup

functionality. 48MHz USB-specific clock is controlled by an internal master clock.

PLL direct generation (clock source must be an HSE crystal oscillator).

2.1.21 General Purpose Input Output Interface (GPI1O)

DS-GX32F103xx_S 18 Rev 1.0 2022/06/18
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Each GPIO pin can be configured by software as an output (push-pull or open-drain), an

input (pull-up or pull-down or float), or a multiplexed peripheral function port. Most GPIO pins
are shared with digital or analog multiplexed peripherals. In addition to having analog input
capabilities, all GPIO pins allow high current to pass through them.

Where required, the peripheral functions of the 1/O pins can be locked by a specific operation
to avoid accidental write operations to the I/O registers. The I/O pins on the APB2 can be flipped
at speeds up to 18MHz.
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2.1.22 ADC (analog/digital converter)

The GX32F103xx standard modelincorporatestwo 12-bitanalog/digital converters (ADCs),
each sharing up to 16 external channels, which can perform either single conversion or scan
mode conversion. In scan mode, conversion can be performed automatically on a selected set of
analog input pins.

Other logic functions on the ADC interface include:

¢ Synchronized sample and hold;
e Sampling and Holding of Crosses;
e Single Sampling.

The ADC can be operated using DMA.

The analog watchdogis able to monitor one, multiple or all selected channels with great
precision, and generates an interrupt when the monitored signal exceeds a preset threshold.

Events generated by the standard timer (TIMx) and the advanced control timer (TIM1) can be
internally cascaded to the ADC's Start Trigger and Injection Trigger, respectively, and the

application program can synchronize the AD conversion with the clock.

2.1.23 temperature sensor

The temperature sensor generates a voltage that varies linearly with temperature over a
conversion range of 2V < VDDA< 3.6V. The temperature sensor is internally connected to the

input channel of ADC1 _IN16, which is used to convert the sensor output to a digital value.
2.1.24 Serial Single Wire JTAG Debug Port(SWJ-DP)

Embedded ARM's SWIJ-DP interface, which is a combination of JTAG and serial single-wire
debugging interface that enables the connection of either the serial single-wire debugging
interface or the JTAG interface. the TMS and TCK signals of the JTAG share the same pins as the
SWDIO and SWCLK, respectively, and a special sequence of signals on the TMS pin is used to
toggle between the JTAG-DP and the SW-DP.
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Fig. 1 Block diagram of system modules
1.Operating temperature: -40°C to +105°C, junction temperature up to 125°C;

2. AF: I/O portthatcan be used as a peripheral function pin.
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Figure 2 Clock tree

1.Whenthe HSI is used as an input to the PLL clock, the maximum system clock frequency can only be 64MHz;
2. When using the USB function, both HSE and PLL must be used and the CPU frequency must be 48MHz or 72MHz;

3. Whenan ADC sampling time of 1us is required, APB2 must be set at 14MHz, 28MHz, or S6MHz.
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Table 3. GX32F103xx Pin Definitions

. . Main
Pin Pin Name tg p Optional multiplexing
o Functions(
Number %1 w function
er 3)
8 le
y ve (after
¢ 1
’ ( reset)
le
5‘,.
(
)
= = | B
el el
e e =
22| =2
= x| 8
- -] PE2 /0 FT PE2 TRACECK -
- -] 2 PE3 o) FT PE3 TRACEDO -
- -] 3 PE4 /0 FT PE4 TRACEDI -
- -] 4 PES /0 FT PES TRACED2 -
- -] PE6 o) FT PE6 TRACED3 -
1 1]6 VBAT S - VBAT - -
2| 2| 7| PCI3TAMPER- 1/0 PC13 TAMPER-RTC
RTC® i i i
3| 3| 8 | PC14-0SC32 IN® /0 - PCl14 0SC32_IN -
41 4 ' 9 PCI5-0SC32 OUT® 1O | - PCI15 ' 0SC32 OUT ! -
TN VSS 5 PS4 - 1 ysSs i - -
B VDD 5 E S { - i VDDS5 - 5 -
515 12! 0SC IN E I . - | OSCIN ! - 5 PDOO
6! 6:i13, O0SCOUT | o { - | OSCOUT | - 5 PD1)
707114 NRST . Vo i - i NRST | - i -
18 15 PCO boovo b - PCO | ADCI2 IN10 | -
-1 9 116 PC1 [ V0 B - PC1 i ADCI2_INII ! -
- 1017 PC2 S 7/ T PC2 ! ADCI2 INI2 ! -
EERTRETE PC3 Lo L - PC3 | ADCI2 INI3 | -
8 ! 12119 VSSA boos VSSA i - i -
- - 120 VREF- Cos o - VREF- : - R
R VREF+ ' g ' R ' VREF+ ' R R
9 E 13 E 22§ VDDA E S E - E VDDA E - ! _
WKUP/USART2_
10| 14| 23 PAO-WKUP /0 - PAO CTS©® -
/ADC12_INO/
TIM2_CHI_ETR®
USART2_RTS®)/
11| 15| 24 PAIL /0 - PAIL ADCI2_IN1/ -
q
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. . Main
o Pin Name tg p Optional multiplexing
o Functions(
Number ol o9 function
o er 3)
g le
y ve (after
g 1
) ( reset)
le
§-
(
)
USART2 RX©®/AD
13 17 | 26 PA3 1/0 - PA3 - -
C12_IN3/TIM2_CH
- - - - - - - 4(6) -
- 1827 VSS 4 S VSS 4 - -
- 19 | 28 VDD 4 S VDD 4 - -
SPI1_NSS®©)/
14| 20 | 29 PA4 1/0 PA4 USART2_CK®/ -
ADC12 IN4
SPI1_SCK®)/
15| 21| 30 PAS 1/0 PAS - -
ADCI12_IN5
SPI1_MISO®)
16 | 22 | 31 PA6 1/0 PA6 / TIM1 BKIN
ADCI12_IN6/
TIM3_CH1®
SPI1_MOSI®
17| 23 | 32 PA7 1/0 PA7 / TIMI_CHIN
ADCI12_IN7/
TIM3_CH2©®
- 24 | 33 PC4 1/0 PC4 ADC12 IN14
- 25 | 34 PC5 1/0 PC5 ADCI12 IN15
ADCI12 _INg/
18| 26 | 35 PBO 1/0 PBO - TIM1_CH2N
TIM3_CH3©®
ADCI12 IN9/
19| 27 | 36 PB1 1/0 PB1 - TIM1_CH3N
TIM3_CH4(©)
PB2/
20 | 28 | 37 PB2 1/0 FT - -
BOOT1
- - 38 PE7 1/0 FT PE7 - TIM1_ETR
- - 39 PES8 1/0 FT PES8 - TIM1_CHIN
- - 40 PE9 1/0 FT PE9 - TIM1 _CHI1
- - 41 PE10 1/0 FT PE10 - TIM1 CH2N
- - 42 PE11 1/0 FT PE11 - TIM1 _CH2
- - 43 PEI12 1/0 FT PEI12 - TIM1 CH3N
- - 44 PE13 1/0 FT PE13 - TIM1_CH3
- - 45 PE14 1/0 FT PE14 - TIM1 _CH4
DS-GX32F103xx_S 20 Rev 1.0 2022/06/18
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-1 - | 46 PEIS o) FT PE1S - TIM1_BKIN
12C2_SCL/
21| 29 | 47 - TIM2_CH3
PBI10 /0 FT PBI10 USART3_TX® -
12C2_SDA/
22| 30 | 48 PB11 /0 FT PBI1 = TIM2_CH4
USART3_RX® -
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. . Main
o Pin Name tg p Optional multiplexing
o Functions(
Number ol o9 function
o er 3)
8 le
y ve (after
( 1
) ( reset)
le
$ o
(
)
231 31 | 49 VSS 1 S VSS 1 - -
24| 32 | 50 VDD 1 S VDD 1 - -
SPI2 NSS/
251 33 | 51 PB12 /0 FT PB12 2C2_SMBAV/ -
USART3_CK®
/ TIM1_BKIN®
SPI2_SCK/
26| 34 | 52 PBI13 1/0 FT PB13 USART3_CTS®© -
/ TIM1_CHIN®
SPI2_MISO/
271 35| 53 PB14 1/0 FT PB14 USART3_CTS® -
/ TIM1_CH2N®
SPI2 MOSI/
28 | 36 | 54 PBI15 1/0 FT PBI15 - -
TIM1_CH3N®
- - 55 PD8 1/0 FT PD8 - USART3 TX
- - 56 PD9 1/0 FT PD9 - USART3 RX
- - 57 PD10 1/0 FT PD10 - USART3 _CK
- - 58 PDI11 1/0 FT PDI11 - USART3_CTS
TIM4 CHI1/
- - 59 PD12 1/0 FT PD12 - -
USART3_RTS
- - 60 PD13 1/0 FT PD13 - TIM4 CH2
- - 61 PD14 1/0 FT PD14 - TIM4 CH3
- - 62 PD15 1/0 FT PD15 - TIM4 CH4
- 37 | 63 PC6 1/0 FT PC6 - TIM3 CHI1
- 38 | 64 PC7 1/0 FT PC7 - TIM3 CH2
- 39 | 65 PC8 1/0 FT PC8 - TIM3 CH3
- 40 | 66 PC9 1/0 FT PC9 - TIM3 CH4
rtl ck/
29 | 41 | 67 PAS 10 FT PAS [ usanle ;
timl_ch1® /mco
USARTI1_TX©®/
30| 42 | 68 PA9 1/0 FT PA9 -
TIMI_CH2©
USART1 RX®/
31| 43 | 69 PAI10 1/0 FT PAI10 = -
TIM1_CH3®
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USART!_CTS/
32| 44 | 70 PAIll /0 FT PAIll USBDM/CANRX®) -
/TIM1_CH4®)
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. . Main
o Pin Name tg p Optional multiplexing
o Functions(
Number ol o9 function
o er 3)
g le
y ve (after
g 1
) ( reset)
le
5-
(
)
usart]_rts/
331 45| 71 PA12 1/0 FT PA12 usbdp/cantx©/ -
timl_etr®
JTMS/SWD
34| 46 | 72 PA13 1/0 FT 0 PA13
- - |73 unconnected
35| 47 | 74 VSS 2 S VSS 2 - -
36 | 48 | 75 VDD 2 S VDD 2 - -
JTCK/
371 49 | 76 PA14 1/0 FT - PA14
SWCLK
TIM2 _CHI1 ETR
38| 50 | 77 PA15 1/0 FT JTDI -
PA15/SPI1_NSS
- 51| 78 PC10 1/0 FT PC10 - USART3 TX
- 521 79 PC11 1/0 FT PCl11 - USART3 RX
- 53 | 80 PC12 1/0 FT PC12 - USART3 _CK
- - 81 PDO 1/0 FT OSC_IN® - CANRX
0SC_OUT
- - 82 PDI1 1/0 FT ® - CANTX
- 54 | 83 PD2 1/0 FT PD2 TIM3_ETR -
- - 84 PD3 1/0 FT PD3 - USART2 _CTS
- - 85 PD4 1/0 FT PD4 - USART2_RTS
- - 86 PD5 1/0 FT PD5 - USART2 TX
- - 87 PD6 1/0 FT PD6 - USART2 RX
- - 88 PD7 1/0 FT PD7 - USART2 CK
PB3/TRACESWO/
39| 55| 89 PB3 1/0 FT JTDO - TIM2_CH2/
SPI1_SCK
pb4/tim3_ch1/
40| 56 | 90 PB4 1/0 FT JNTRST - . .
spil miso
TIM3 CH2/
41| 57 | 91 PBS5S 1/0 PBS5S 12C1_SMBAI -
- SPI1_MOSI
12C1_SCL®/
42 | 58 | 92 PB6 1/0 FT PB6 - USART1 TX
TIM4_CH16®) -
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12C1_SDA®)/

43| 59| 93 PB7 /0 FT PB7
TIM4 CH2©®

USARTI_RX

44 | 60 | 94 BOOTO0 I BOOTO
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. . Main
Pin Pin Name tlgr p Optional multiplexing
Functions(
Number ?)1 g , function
)
g 1
y ‘ie (after
(
’ ( reset)
le
g.
(
)
12C1 _SCL/
45 61 | 95 PB8 1/0 FT PBS8 TIM4_CH3©) N
CANRX
12C1 SDA/
46 | 62 | 96 P89 1/0 FT P89 TIM4_CH4©) N
CANTX
- - 97 PEO 1/0 FT PEO TIM4 _ETR -
- - 98 PE1 1/0 FT PE1 - -
47 | 63 | 99 VSS_3 N - VSS_3 - -
48 | 64 | 100 VDD_3 S - VDD _3 - -

1. I=Input, O = Output, S = Power;

2. FT: 5V voltagetolerance;

3. The PC13, PC14 and PC15 pins are powered by a power switch that can only absorb a limited amount of current (3mA).

Therefore, these three pins have the following limitations when used as output pins: only one pin can be used as an

output at any one time, can only be operated in 2MHz mode when used as an output pin, can only be used to drive loads

up to 30pF, and cannot be used as a current source (e.g., to drive LEDs);

4. These pins are in the main functional state when the backup area is first powered up, and after that, even if reset, the

state of these pins is controlled by the backup area registers (these registers are not reset by the main reset system). For

specific information on how to control these 10 ports, refer to the relevant sections of the GX32F103xx Reference Manual

for the battery backup area and BKPregisters;

5.Such multiplexing functions can be configured by software to other pins (if available for the corresponding package model),
please refer to Multiplexing Functions I/O in the GX32F103xx Reference Manual for more details.

chapter and the Debug Settings chapter;

6.Pin 5 and Pin 6 of the LQFP48 and LQFP64 packages are configured as OSC_IN and OSC_OUT function pins by default after a

chip reset. Software can reset these pins to function as PD0O and PD1. However, for LQFP100 package, since PD0O and PD1 are

inherent functional pins, there is no need to reimage them by software. For more details, please refer to the Multiplexed

Functional I/O section and the Debug Setup section of the GX32F103xx Reference Manual. In output mode, PDO and PD1 can

only be configured for 5S0MHz outputmode;

7. ADCI12 INx (x denotes an integer between 0 and 15) appearing in the pin name labeling in the table indicates that this

pin can be ADC1_INx or ADC2 INx. forexample:

ADC12_IN9 indicates that this pin can be configured as ADC1_IN9 or ADC2_IN9;

8.Pin PAO in the table corresponds to TIM2_CH1_ETR in the multiplexing function, indicating that the function can be configured

as TIM2 TI1 or TIM2_ETR. Similarly, PA15 corresponds to the name of the remapped multiplexing function, TIM2 CH1_ ETR,

with the same meaning.
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Figure 7 Memory MAP Diagram
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5.Electrical Characteristics

5.1test condition

All voltage's are referenced to vss unless otherwise noted.

5.1.1 Minimum and maximum values

Unless otherwise stated, all minimum and maximum values are guaranteed at the worst case
ambient temperature, supply voltage and clock frequency conditions by testing 100% of the
product on the production line at an ambient temperature of TA = 25°C and TA = TAmax (TAmax
matches the selected temperature range).

In the notes at the bottom of each table, it is stated that the data obtained through
comprehensive evaluation, design simulation and/or process characterization will not be tested on
the production line; on the basis of the comprehensive evaluation, the minimum and maximum
values are obtained by taking the average of the samples tested plus or minus three times the

standard distribution ( mean =+ 33).
5.1.2 Typical values

Typical data is based on TA=25°C and vpp =3.3V (2V <vpp < 3.3V voltage range) unless
otherwise noted. These data are for design guidance only and have not been tested.

Typical ADC accuracy values are obtained by sampling a standardized batch, tested over all

temperature ranges, with 95% of the products having an error less than or equal to the value

given (average =2 Y).

5.1.3 typical curve

Typical curves are for design guidance only and are untested unless otherwise noted.

5.1.41oad capacitance

The load conditions for measuring the pin parameters are shown iz Figure 8.

C=50pF —1

Figure 8 Load Conditions for Pins
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5.1.5Pin Input Voltage

The measurement of the input voltage on the pins is shown iz Figure 9.

].. 1
l I

Figure 9 Pin Input Voltage

5.1.6 Power
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Figure 10 Power supplyscheme
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Note: The 4. 7uf capacitor in the above diagram must be connected to Vpps .
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Figure 11 Current consumption measurement scheme

5.2 Absolute maximum rating

Loads applied to the device in excess of the values given in the Absolute Maximum Ratings

lists (Tables 4, 5, 6) may cause permanent damage to the device. The fact that only the maximum
loads that can be withstood are given does not imply that the device operates functionally without

error under these conditions. Prolonged operation of the device at the maximum value will affect

the reliability of the device.

Table 4 Voltage Characteristics

minimum valu¢ maximum Valules unit (of

notation descriptive
measur
e)
VDD - VSS External mains supply voltage (including vppa -03 4.0
and vpp) (V \%
VIN Input voltage on pins tolerated at 5v(@) vss-0.3 vpp +1.5
ins @ 03 4.0
1 Allpow PI‘( ) 7l Inputdv(()ltage )Olgr?ct!:ﬁlﬁelapalﬂ)xs be connedtedto y}?ﬁ T rnaly Pﬂ’\’\iccid ange popersupply system;
: X and groun , . ays exte e 1
[AVDDx| * ™ VR?AOltagegdlffere\ﬁ%evig%tweqzn different supply - ) 50 .
2. menymshever exceed its limit (see Tablq 5), i.e. ensure that yiydoes not exceed its maximum value. If it is not 1)0551mé/t0
onarantee thalt vnndoes not exceed its mgsl(rlllsmlm value it must also be pbuaranteed that the ¢xternal limitis not ekceeded.
|Vsﬁ§1('pn¥y§§és not 3x¥%§%$%mw%%%géma%ﬁm durrent when VIN>VINmax and a reverse njection cur fent
when VIN<VSS- plns
VESD (HBM) ESD Electrostatic digglpaege cqlaga Gripiteristics See Section 5.3.71.
notation 28 m%%lc)riptive maximum unit (of
values measur
e)
IvDD Total current (supply current) through the vbp/vbpa power supply line 150
(D
vss Total current (outgoing current) through the vss ground () 150
1o Output sink current on any I/O and control pins 25 mA
Output current on arbitrary I/O and control pins -25
Allpower 4 1 it I .
cXternarpermissto angepgwer supplysystem;
L. (lvop vopa) A SrOUNSIVTG TEPAREE PIHSHYBGHBRSCHPRS e to the L. . b?l% .
JPIN it is not possible
I¥IER(@) must{never exc ed its lim t, i.e. ens_re that "'does not exceed its max}ilmum value. I I limited to guaraalp@
t&mé&ﬁ@g&n@ﬁhmﬁvdh@ma{m@i@u abs{f{‘ ax@ﬁfﬁﬁg@ﬁﬁfg qagure that s e)ifr?f Iy a1m1te ton jte?;icgg ing
VIN> cur <
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current;

3.Reverse injection of current can interfere with the analog performance of the device. See Section 5.3.77;

4.When several /O ports have injected currents at the same time, the maximum valu of )’ () is the sum of the
instantaneous absolute values of the forward injection current and the reverse injection ¢trFent. This result is based on
the characterization of the maximum value of 3 ey on e 4 I/0O ports of the device.
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Datasheet
Table 6 Temperature Characteristics
notation descriptive numerical value unit (of
measure)
TSTG Storage temperature range -65~+150 °C
T Maximum Junction Temperature 150 °C
53  working conditions
5.3.1 General working conditions
Table 7 General operating conditions
notation parameters prerequisite minimum | maximum/| unit
value values (of
meas
ure)
HCLK Internal AHB clock frequency - 0 72
fPCLKI Internal APBI clock frequency - 0 36 MHz
fPCLKZ Internal APB2 clock frequency - 0 72
vbD Standard Operating Voltage - 2 3.6
vop (DA Analog section operating voltage Must be the same as 2 3.6
(without ADC) 2)
Analog section operating voltage (using vep 24 3.6 vV
ADC)
VBAT Backup section operating voltage - 1.8 3.6
Standard 1/O -0.3 VDD+0.3
2V<VDD<3.6V -03 5.5
VIN I/O Input Voltage FT /O
VDD=2V -03 52
power dissipation BOOTO 0 5.3
Temp LQFP100 - 479
85°C LOFP64 - 160
PD erature scale 6: T= Q mW
LQFP48 - 450
Temperature scale 7: T = 105°C VFQFPN36 N 420
. Maximum power -40 85
1 When ysing an ADC, dabidiit teinperature o
27lt is re¢ommended that the same power s ply e used t} T D& llowing up to 300mV difference bg¢tween vppfand
oondiring power- (5 ABSEHHITSEAS Oh: Low power %0 105
3 Ifwe TA is lower, higher pp values are allowed as long as [the 1ydoes not exceed tyyx (see Settion /); . °C
4 In statgs with lower power dissipation, ta can be extendgd to this ﬁﬁggﬁﬁd@ﬁg@n does rfot exizi:(?d Timay(S€E %8 ction|/).
. o aximum power
Ambient temperature L
dissipation
temperature scale 7
(temp ) Low power -40 125
dissipation 4
-40 105
TJ Junction temperature range Temperature scale
6
Temperature scale -40 125
7
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5.3.2 Operating conditions at power-up and power-down

The parameters given in the following table were tested under general operating conditions.

Table 8 Operating conditions at power-up and power-down

notation parameters conditional| minimum value maximum values unit (of
measure)
vop Rise Rate 0 0
tVDD _ us/v
vbp Rate of Descent 20 ©

5.3.3 Embedded reset and power control modulefeatures

The parameters given in the following table are based on tests at ambient temperature and vbp

supply voltage as listed in Table 6.

T bl 9 Embedded Reset and Power Control Module Characteristics
notation maximum |unit (of|
value value values |measur
e)
PLS[2:0]=000 (rising edge) ; 2.1 poo218 2260 1V
PLS[2:0]=000 (falling edge) i 2 i 2.08 i 2.16 i Vv
PLS[2:0]=001 (rising edge) i 2.19 i 2.28 i 2.37 i \Y%
PLS[2:0]=001 (falling edge) | 209 | 218 | 227 | V
PLS[2:0]=010 (rising edge) E 2.28 E 2.38 E 2.48 E \Y
PLS[2:0]=010 (falling edge) |  2.18 E 2.28 E 2.38 E \Y
PLS[2:0]=011 (rising edge) | 238 1 248 1 258 &V
VevD ngrammabl.e PLS[2:0]=011 (falling edge) |  2.28 238 | 248 |V
level selection . : ; : :
for voltage PLS[2:0]=100 (rising edge) @ 247 : 2358 . 269  V
detectors PLS[2:0]=100 (falling edge) ! 237 : 248 : 259 + V
PLS[2:0]= 101 (rising edge) : 257 + 268 . 279 . V
PLS[2:0]= 101 (falling edge) : 247 + 258 . 269 . V
PLS[2:0]= 110 (rising edge) |  2.66 E 2.78 E 2.90 E v
PLS[2:0]=110 (falling edge) E 2.56 E 2.68 E 2.80 E \Y%
PLS[2:0]=111 (rising edge) i 2.76 i 2.88 i 3.00 i \%
PLS[2:0]=111 (falling edge) | 266 | 278 1 290 | V
VPVDhyst PVD hysteresis - i - i 100 i - i mV
e 0 o ML Lo ol CAR Ll s s 1 v
rising edge (of a mountain range) 984 192 2.0 v
2. Guaranteed|doetigdiesedt tested fin production.
threshold
VPVDhyst @ PDR hysteresis - - 40 - mV
rsTTEMPO ?) Reset Duration - 1 2.5 4.5 ms
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5.3.4 Built-in reference voltage

The parameters given in the following table are based on tests at ambient temperature and vpp

supply voltage as listed in Table 6.

Table 10 Built-in reference voltage

notation prerequisite minimum| typical | maximum/| unit (of
value value values |measure
)
. -40°C < TA< +105°C 1.16 1.20 1.26 \%
VREFINT Built-in reference
-40°C < TA< +85°C 1.16 1.20 1.24 \%
voltage
When th ternal reference
S} .
vrefi - - 5.1 (2) S
TS_vrefint voltage is read, the ADC 17.1 e
@ sampling time
VRERINT Internal reference voltage vbp = 3V=10mV 10 mV
@ over temperature range
TCoeff temperature coefficient 100 ppm/°C

1. The characteristics of the product are guaranteed by design to a minimum value of vror/PDR;

2. Guaranteed by design, not tested in production.

5.3.5 Supply Current Characteristics

Current consumption is a combination of a number of parameters and factors including
operating voltage, ambient temperature, load on I/O pins, software configuration of the product,
operating frequency, flip-flop rate of I/O pins, location of the program in memory, and code
executed.

See Figure 7/ for a description of how current consumption is measured.

All of the current consumption measurements given in this section for the operating modes
were taken while executing a streamlined set of code capable of obtaining Dhrystone 2.1 code

equivalent results.

Maximum current consumption

The microcontroller is in the following conditions:

e All I/O pins are in input mode and connected to a static level - vpp or vss (no load);

¢ All peripherals are off unless otherwise noted;
e The flash memory access time is adjusted to the frequency of mcLk (0 wait cycle for
0~24MHz, 1 wait cycle for 24~48MHz, and 2 wait cycles for more than 48MHz);

e Command prefetch is turned on (hint: this parameter must be set before setting the clock
and busdivider);

¢ When the peripheral is turned on: fpcrLk1 = fHCLK/2, fPCLK2 = fHCLK
The parameters given in Tables 77, /2, and /3 are based on tests at the ambient temperatures and

vobp supply voltages listedin Table 6.
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Table 11 Maximum Current Consumption in Run Mode with Data Processing Code Running from

. . . i 1 .
notatio parameters prerequisite fHCLK I Rlaximumivale el unit (of
TA= 85°C TA=105°C
n measur
e)
72MHz 21.5 22.7
48MHz 14.3 15.1
External clock (2), 36MHz 1.1 12.1
enable all 24MHz 8.6 8.9
peripherals L6MHz 55 6.1
wp | Supply current 8MHz 3.0 3.5 mA
in
. 72MHz 13.4 13.9
operation
mode 48MHz 11.2 117
External clock (2), 36MHz 8.6 8.9
disables all 24MHz 5.1 55
peripherals L6MHz 14 16
1.Derived from a comprehensive assessmentand not tested ifMidductio p; 2.0 2.4

2. The external clock is 8MHz and PLL is enabled when micik > 8MHz.

Table 12 Maximum Current Consumption in Run Mode with Data Processing Code Running from

i 1
nota parameters prerequisite HCLK Maximum value (1) unit
. TA= 85°C TA=105°C
tion (of
meas
ure)
72MHz 16.9 17.2
48MHz 12.6 12.8
External clock (2), enable all 36MHz 9.0 94
. 24MHz 6.0 6.3
peripherals
16MHz 42 4.5
DD Supply current in 8MHz 2.6 2.8 mA
operation mode 72MHz 7.5 7.8
48MHz 5.9 6.3
External clock (2), disables | SOMHz 48 5.2
: D -MHZ 35 3.7
.derived from acomprehensivd evall pgsiphepatsduction with VD Max 5
1.The external clock is 8MHz andPLL is enabled when mcix > 8MHz| 16MHz 2.8 2.9
8MHz 1.7 1.8
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Table 13 Maximum Current Consumption in Sleep Mode with Code Running inFlash or RAM

notatio| parameters prerequisite fHCLK Maximum value () unit
TA= 85°C TA=105°C
n (of
measu
re)

72MHz 17.1 17.3

48MHz 11.2 11.4

External clock (2), 36MHz 8.8 8.9

enable all 24MHz 6.9 7.1

peripherals 16MHz 42 43

oD Suppl}./ current SMHz 26 27 A
in sleep
72MHz 6.8 6.9
mode

48MHz 3.5 3.7

External clock (2)7 36MHz 3.3 34

disables all 24MHz 2.7 2.8

ipheral
peripherals 16MHz 1.9 20
8MHz 1.2 1.3

1. Derived from a comprehensive evaluation, tested in production with VDDmax and with ek max enabling the peripheral as a

condition;

2. The external clock is S8MHz and PLL is enabled when gick> 8MHz.

Table 14 Typical and Maximum Current Consumption in Stop and Standby Modes

typical value maximum
notati| parameters prerequisite values unit
on VDD/VBAT VDD/VBAT VDD/VBAT TA=| TA= (of
=2.0V =24V =3.3V 85°C | 105°C meas
ure)
I'heregulator 1s in run mode,
within low and high speeds - 22.7 234 300 370
Supply The RC oscillator and high-
current in speed oscillator are off
shutdown (no independent
mode watchdog).
DD Regulator in low power mode,
low and high speeds - 9.1 10.3 260 340 A
Internal RC oscillator and high-
speed oscillator off (no
independent watchdog)
LCow-speed internal RCT oscillator Z 24 34 N N
and independent watchdog
1. Typical values are| tested at TA=258a} state
ZDGWOI’H acon 1 i s sd i production:
Ipen n speRilRC
current in - 23 33 - -
on
standby
state, independent watchdog is in
mode
off state
Low—sgeed internal RC oscillator
DS-GX32F103xx_S and independent watchdog are off, 34 - 1.5 2.0 4 Rév 1.05 2022/06/18
low-speed oscillatorand RTC are off
Supply
IDD_VBAT current Low-speed oscillator and RTC on 0.9 1.1 1.4 1.9@) 2.2
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Typical Current Consumption

The MCU is under the following conditions:

e AllI/O pins are in input mode and connected to a static level - vpp or vss (no load);

¢ All peripherals are off unless otherwise noted;

¢ The flash memory access time is adjusted to the frequency of mcLk (0 wait cycle for
0~24MHz, 1 wait cycle for 24~48MHz, and 2 wait cycles for more than 48MHz);

¢ Ambient temperature and VDD supply voltage conditions are listed in Table 6;

¢ Command prefetch is turned on (hint: this parameter must be set before setting the clock and
bus divider);

. When the peripheral is turned on: wcrk1= mcLrsa, k2= mciks, apccik = fPCLK2/4.

Table 15 Typical Current Consumption in Run Mode, with Data Processing Code Running from Internal

9 1
notati| parameters prerequisite fHCLK Typical value(D) unit
on Enable all Turn offall (of
peripherals(z) peripherals meas
ure)
72MHz 20.9 11.9
48MHz 14.2 8.3
36MHz 11.2 5.8
24MHz 7.8 4.6
16MHz 4.5 2.6
external clock® mA
8MHz 32 2.1
4MHz 1.8 1.9
2MHz 1.2 1.1
IMHz 0.7 0.6
Suppl t 500kHz 0.4 0.3
DD upply curren
in 125kHz 0.2 0.15
operating 64MHz 18.1 27
mode 48MHz 137 201
36MHz 10.2 15.6
24MHz 17.9 10.8
Runs on a high-speed internal T6MIz 22 73
i i mA
RC oscillator (HSI) using <Nz 55 T
AHB pre-divider for
. 4MHz 2.8 1.8
frequency reduction
1. Typical values weretestedat TA=25°C,VDD=3.3V; 2MHz 14 1.0
2. A additional 0.8mA of current consumption is added to the ADe-fbME Tam fog secti—Tmrtie ap ticatioBrervirormm ent, this
qurrent is only consymed when the . N D e
ADC is turned on (setting thsRLCRE regster b ON 031
bit) is only increased when the 125kHz 0.2 0.12
3 The exterput-clockis{MHrand P tsemabted-when v
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Table 16 Typical Current Consumption in Run Mode with Data Processing Code Running from Internal

notati parameters prerequisite [HCHES Maximum value 1) unit
on TA=85°C TA=105°C (of
meas
ure)
72MHz 16.9 27.2
48MHz 15.5 239
external 36MHz 11.7 19.1
clock® 24MHz 7.9 12.3
16MHz 5.1 7.9
P Supply current in 8MHz 2.6 4 mA
operation mode 72MHz 7.5 8.1
48MHz 5.3 5.8
External 36MHz 42 4.9
1. A additional 0.8mA of current cor glll?l(%p (iz())ﬁ 1%1!1(1 fled to PAQ/AHDE for edch analog3dstion. In thd applicati$f environmient, this
L onts meressecwnen the. [BEAPDST g on ‘eggsne | e 27
2Th, cxternal clock is 8MHz and PLIL is enabled w b en HCBMHNx,. 1.7 2.2
Table 17 Typical Current Consumption in Sleep Mode with Data Processing Code Running from Internal
notati parameters prerequisite HCLK Typical value(!) unit
on Enable all Turn off all (of
peripherals(z) peripherals mea
sure
)
72MHz | 15.1 5 5.4
48MHz | 10.6 4.0
36MHz | 8.1 i 35
24MHz | 5.8 E 25
16MHz | 4.2 : 2.0
external clock®) 8MHz E 24 E 1.4 mA
AMHz | 0.9 0.5
OMHz | 0.5 0.3
IMHz | 0.2 0.12
500kHz | 0.1 i 0.04
125kHz | 0.03 E 0.01
DD Supply current in sleep 64MHz 13.0 E 42
mode 48MHz | 10.0 3.3
36MHz 7.5 2.6
24MHz | 5.1 1.8
Operates on a high-speed 16MHz | 35 E 1.0
internal RC oscillator ' !
(HSI), using AHB UL Lo : 0.0 mA
iprescaling for frequency AMHz E 09 E 04
reduction 2MHz 0.5 0.17
DS-TM32f103xx_S 36l 1MHZ 0.2 REVP0 2022/ )¢ 15
500kHz 0.15 0.05
125kHz | 0.03 0.01
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1. Typical values were tested a t TA=25°C,VDD=3.3V; . o . .
2. An additional 0.8mA of current consumption is added to the ADC for each analog section. In an application environment, this

t is onl d when thy
currentis only consumed when the ADCisturnedon (settingthe ADC_CR2 register ofthe

ADON bit) is incremented;
3. The external clock is S8MHz and PLL is enabled when mcLk> 8MHz.

Built-in peripheral current consumption
The current consumption of the built-in peripherals is listed in Table 18, and the operating
conditions of the MCU are as follows:
e All I/O pins are in input mode and connected to a static level - vop or vss (no load);
* All peripherals are off unless otherwise noted;
e  The values given are calculated by measuring current consumption
— Turn off'the clock for all peripherals

— Turn on the clock for only one peripheral

e Ambient temperature and voo supply voltage conditions are listed in Table 6.

Table 18 Current consumption of built-in peripherals®

built-in peripherals Typical power consumption at 25°C unit
(of
measu
re)
TIM2 1.2
TIM3 1.2
TIM4 0.9
SPI2 0.2
USART2 0.35
APBI1 mA
USART3 0.35
12C1 0.39
12C2 0.39
USB 0.65
CAN 0.72
GPIOA 0.47
GPIOB 0.47
GPIOC 0.47
GPIOD 0.47
APB2 GPIOE 0.47 "
ADC1@ 1.81
ADC2 1.78
1. meLk = 72MHz, pappi[= THCLKZ, tars TN K, and the prepcaler coetticients for each pejrigpheralare default values;
2.Special conditions| for ADC: ™ mcLkSPIGMHZ, taps1 = IHQLK7Z, taps2= mcLk, fapccik = IAPI4R, and ADON=T in ADC_CRZ t:gister.
USART1 0.85

—————————————————————————————————————————————————————————————————— ]
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GX32F103xx

High-speed external user clock generated from an external oscillator source

The characterization parameters given in the following table were measured using a high-speed

external clock source with ambient temperature and supply voltage in accordance with the

conditions in Table 6.

Table 19 High-Speed External User Clock Characteristics

notation parameters prerequisite| minimum typical |maximu| wunit (of
value value |m values| measure)
THSE _ext User external clock frequency(!) 1 8 25 MHz
VHSEH OSC_IN Input pin high voltage 0.7vDD - VDD
VHSEL OSC_IN Input pin low level voltage Vss - 0.5vDD A
tw (HSE) -
o (HISE) OSC_IN Time of high or low (1) 5 - -
ns
tr(HSE)
0sC i i M - - 20
tf (HSE) _IN Time of rise or fall
Cin (HSE) OSC_IN Input Tolerance(!) - - 5 - pF
1. Eﬁgl)éﬁ@éd by| design, not te(sitlelgliﬁ}igrlgduction. - 45 - 55 %
1L OSC _IN Input leakage current | VSS<VIN<VD - - +1 LA
D
Visen —
20%
10% J
tuzpy P A Topsp | ¥ ¥ > >
— T ——— tygsg) LesE) t
53851 5 R %
Lgiminil TM3I1F103xx

Fig. 12 AC Timing Diagram of External High-Speed Clock Source
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Low-speed external user clock generated from an external oscillator source

The characterization parameters given in the followingtable were measured using a low-speed

external clock source with ambient temperature and supply voltage in accordance with the

conditions in Tableé6.

Table 20 Low-speed external user clock characteristics

\I/I IL
08C31_IN

= TM3IF103xx

notation parameters prerequisite minimu |typical valuef maximum| unit (of
m value values | measure)
{LSE_ext User external clock 0 32.768 4000 KHz
frequency( )
OUSC3Z_IN Input pin high
VLSEH VDD
“el power 0.7vop
Push down - v
USC3Z_IN Input pin low
VLSEL vss
le\él power 0.3vop
Push down
tw (LSE)
tw (LSE) OSC32_IN High or low 450
time(1)
ns
1888 ranteed W3R MBisesaudfal Ipivdac tion.
tf(LSE) (@8] >0
Cin (LSE) 0OSC32_IN Input - 5 pF
Tolerance(1) A
DuCy @sk) 4, duty cycle - 30 50 70 %
¥ HSEH . T, —
I OSC32 IN Inptiféakage VSS<VIN<VDD - +1 LA
current 0% ,‘ \
T ¥ ) — | I— | "—
Vaser
Giey P P Ly, | [— — >
" i > LaiL sk T8k t

Figure 13 AC Timing Diagram for External Low Speed Clock Source
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High-speed external clock generated using a crystal/ceramic resonator

The High Speed External Clock (HSE) can be generated using an oscillator consisting of a 4 to
16 MHz crystal/ceramic resonator. The information given in this section is based on a
comprehensive characterization using typical external components listed in the table below. In the
application, the resonator and load capacitance must be placed as close as possible to the

oscillator pins to minimize output distortion and stabilization time at startup.

Table 21 HSE 4~16MHz Oscillator Characteristics®M®

notation parameters prerequisite minimum| typical | maximum | unit (of
value value values | measure)
fOSC_IN oscillator frequency - 4 8 16 MHz
RF Feedback resistance - - 200 - kQ

Recommended load
C ] ] Rs=30Q - 30 - pF
capacitance with
corresponding
The crystal serial

impedance (rs) of the (¥

. o . VDD=3.3V, vin=yss
112Reson |ator chareptesiZtiQ™ R Ap ters 4re given by the crystal/ceramic| resonator mgnufac-turer; 1 mA

2 .Derive| d from a comprehensive assessment and not 39@5&%@r0duction 5

3 FOr g dedt ¢ bet SpF and Z5pF
Sin 1agd; sL 5 peommend F%]t% igh q%%{llt\ya%gg%rg%ﬁ capacito rs betyie 1 5p z .P Uypical) designled I;%%gh
frequen( y applications be used, an at |a crystal or resonator be selec [ted to meet th o requirempents. Usually | an

have t}rlledsar.ne pasreéire%?%lsaf%? (i:rystal malnufacturer usuall¥ &vaeﬁ cf]R/?ClO ad capacitande parametet s as a serial cojfbinatidn

CL1 ci2. the capacitance ofithe,
ac LVdL%g%qtlme T VDD StabIlIZzaton J pins should| b€ [aéen lﬂ-|mCCO_U.n[ (et ms

capacitance of the'pins € PCB board can be roughly estimated at 1(pF);

4.Relatively low RF  sistanc values can prov de protection against the problems associat d with use in humid
environments, where leakage and bias conditions are altered. However, this parameter needs to be taken into account

when designing MCUs for use in harsh humid conditions;
5. wu(nse) is the startup time, which is the period of time from when th software enables HSE until a stable S8MHz
oscillation is obtained. This value is measured on a standard crystal resonator and may vary greatly depending on the

crystal manufacturer.

Gk T T
25 118 B 28

D THSE
1

¥ ¥

Figure 14 Typical Application Using 8MHz Crystals

1. The rext value is determined by the characteristics of the crystal. Typical values are 5 to 6 times grs.

]
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Low-speed external clock generated using a crystal/ceramic resonator

The Low Speed External (LSE) clock can be generated using an oscillator consisting of a
32.768kHz crystal/ceramic resonator. The information given in this section is based on a
comprehensive characterization using typical external components listed in Table 21. In the
application, the resonator and load capacitance must be placed as close as possible to the
oscillator pins to minimize output distortion and stabilization time at startup.

Note: For cL1 and cr2, it is recommended to use high quality ceramic dielectric capacitors
between 5pF and 15pF, and select a crystal or resonator that meets the requirements. Usually CL1
and CL2 have the same parameters. Crystal manufacturers usually give the load capacitance
parameters as a serial combination of cr1 and cr2.

The load capacitance ¢t is calculated by the following formula: c. = cr1X cr2/ (cL1 + cr2) + Cstray,

where Cstray is the capacitance of the pins and the PCB or
PCB-related capacitance, which is typically between 2pF and 7pF.

WARNING: To avoid exceeding the maximum values of cL1 and cr2 (15pF), it is strongly
recommended to use a resonator with a load capacitance cr < 7pF, and not one with a load
capacitance of 12.5pF.

For example, if a resonator with load capacitance CL=6pF and Cstray=2pF is selected, then
CL1=CL2=8pF .
Table 21 LSE oscillator characteristics (fLSE=32.768kHz) (V

notation parampferc
prerequisite minimum | typical value| maximum unit (of
value values measure)

R Feedback - - 5 - MQ

resistance

ec mmend
ed load
C RS=30kQ - - 15 pF
power
The
crystal serial

r nceis

oo

e as
the sam
the

capacitance
of the
correspondi
ng crystal.

Resistance

1.Derived frpm ekgwprehensive assessment and not tested In production;
2.See the Notes and Warnings|paragraph at the top of this form

3. Clirrent c( nshiSIpidnvan be optini I B THoBRINSH high ghality ostillator with a sthall gs valie (e.gl.'ﬂ/ISIV-TIN 32.76@HZ);
4. su(use) is the st@impetitne, nieasured from the time the software enables HSE until a stable SMHg oscillation is obtained.
lgais valugs peasuref 04 ft standard crystal resonator and|may vary greatly depending on the crystal manufhctupey/V

ance of the

i s [P QEFiator
e L TA=50"C - 1.5 -
EE- ﬂ’[l ‘%‘HKEE TA=25°C = 2.5 =
. G TA=TO°C - ) -
- - oo B P fi b
suase)® "—ﬁ*i/ forgr e — 1 Tﬁﬁéﬁﬁw{ ) b_l_ — s
g l, stabiliza TA=-10 3 =10 -
I_.time }32?63 |‘.HZ TA== =i -t;Euﬂ T7 -
et AT £ T
I}S-TV32F1035 q ) A TA=30°C 4l 5 3D B evIL0 2022/06/18
. s deee” "rlcﬂsxasgzmeu I - = 60 -
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Figure 15 Typical Application Using 32.768kH Crystals
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5.3.7 Internal Clock Source Characteristics

The characteristics given in the following table were measured using ambient temperatures and

supply voltages in accordance with Table 6.

High Speed Internal (HSI) RC Oscillator

Table 22 HSI Oscillator Characteristics ¢

notation parameters prerequisite minimum | typical | maximum | unit(of
value value values |measure
)
fHSI frequency - - 8 - MHz
TA=-40~105°C -2 - 25 %
= - )~ o - - 0,
ACCHSI HSI Oscillator Accuracy TA=-10-85°C 15 22 &
TA= 0~70°C -1.3 - 2 %
TA=25°C -1.1 - 1.8 %
U@~ 31V, TA=-30-T05"C_, unless otherwise noted; ;
(0 HSIOscillator Startup Time 1 - 2 ps
-Guarantted-by-destgnnottestedinproduetfor:
DD (HSD HSI Oscillator Power } - 80 100 nA
a , __Congsumption
Fow-Speed-Internat

Table 23 LSI Oscillator Characteristics @

VA Sl AW A ValaY 211 n

notation parameters minimum |typical value| maximum unit (of
value values measure)
st frequency 30 40 60 kHz

SULSDHE) LSI Oscillator Startup Time ) . 85 us

IDD (LSI) 3)

LSI Oscillator Power Consumption B 0.65 1.2 HA
1. vbo= 3.3V, TA=5-40~105°C , unless otherwise noted;

2.Derived from a comprehensive assessment and not tested in production;

3.Guaranteed by design, not tested in production.
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Wake-up time from low-power mode

GX32F103xx

The wake-up times listed in Table 24 were measured during the wake-up phase of an 8MHz

HSI RC oscillator. The clock source used for wake-up depends on the current operating mode:

e  Stop or Standby mode: the clock source is an RC oscillator;

¢ Sleep Mode: The clock source is the clock used when entering sleep mode;
All times were measured using ambient temperatures and supply voltages i accordance with

ges

Table 6.
Table 24 Wake-up times for low-powermodes
notation parameters prerequisite typical unit
value (of
meas
ure)
[&Y)
tWUSLEEP Wake from sleep mode Wake-up with HSI RC Clock 1.7
Wake up from shutdown mode 26
avust (VD (regulator is running) HSI RC clock wakeup = 2us )
op Mode) us
1. Wake-up ti Wisleaapufodifr GWIf of the Wake-up eveii§iR( tockewpiognpr2ads the first i hstruction.
mode (regulator 5.1
. . Regulator wake-up time from low-power
53.8 1aracterizagipjew power
3.8PLL C mode = 5pus
mode)
® HSI RC clock wakeup = 2us
ndfaks rRiapstandhy modee RANFIISAEsIpE atakisRbiemRsratysss an®sup ply volta
in accordance with Table 6.
Table 25 PLL Characteristics
notation parameters pumericalivalite unit (of
minimum value| typical value maximum
measure)
values
PLLIN PLL Input Clock(® 1 8.0 25 MHz
PLL Input Clock Duty Cycle 40 50 60 %
fPLL_OUT PLL Multiplier Output Clock 16 72 MHz
fLOCK PLL phase-lock time - 43 200 us
3 iV Ment and No[TeSeu T proutcupT; 0 "
7. Careneelys 1o be tak D RATRE U rect octave fdctorso that pLL_ouTH withinthe allowab]€ TAN&E B8%d on th e PLL iBut clo|

frequency.

]
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5.3.9 Memory

Features Flash

Memory

Unless otherwise noted, all characteristics are obtained at TA= -40~105°C.

Table 26 Flash memory characteristics

GX32F103xx

notation prerequisite minimu| typical | maximu | unit (of
m value| value |m values|measure
)
tprog 16-bitprogramming time TA=-40~105°C 6 - 7.5 us
{ERASE Page (1K bytes) Erase TA=-40~105°C 4 - 5 ms
Time
ME Whole chip erase time TA= -40~105°C 20 - 40
Read Mode, fHCLK=72MHz, 2 Wait
Weeks - - 7.6
Peri 3.3V mA
od, vbp =
DD
Supply Current Write/erase mode.
; - - 7
1.Guaranteed by design, not tested in praduCtl(ﬁr_II‘CLK=72MHZ VDD=3.3V
Table 27 qlas%t%lg%%qgf% YPPT3 38t jon period . 15 A
notation parameters conditional minimum| typical |[maximum| unit (of
Vg value value values |measure)
Programming Voltage | TA- -40~85°C (6 suffix) 2 - 36 v
NEND Torigevity 20000 _ _ thousand
ta= -40~105°C (7 suffix) .
times
1k cycles at ta = 25°C® 100 - -
t . .
Rf]T')env ed fr&r?g%sﬁggh%ﬂsiv e assessthKritYiele ﬁ@@t&ﬁed%%&uction; 20 - - surname
2.Cycle|throygribd temperaturje range. 10k cycles at Ta =125°C?) 10 - - Nian
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5.3.10 EMC Characteristics

Sensitivity testing is performed on a sample of products during a comprehensive evaluation of the

product.

Functionality EMS (Electromagnetic Sensitivity)
When running a simple application (2 LEDs blinking through the I/O port), the test sample is

subjected to 2 types of electromagnetic interference until an error is generated, which is
indicated by the blinking of the LEDs.
» Electrostatic discharge (ESD) (positive and negative discharge) is applied to all pins of the
chip until a functional error is generated. This test complies with the
IEC 1000-4-2 standard;
e FTB: A pulse train of transient voltages (forward and reverse) is applied across vbp and vss
by means of a 100pF capacitor until a functional error is generated. This test complies
with the IEC 1000-4-4 standard;
A chipresetrestores the system to
normal operation. The test results

are listed in the table below.

Table 28 EMS Characteristics

notation| Level/type
.. . . . . vbp= 3.3V, ta=+25 °C.
VFESD | Thevoltagelimitthatisappliedto either I/Opinthat| 2B
. fHcLKk = 72 MHz. in accordance with IEC
can cause a functional error.
1000-4-2.
Transient pulse group voltage limits on vop and vbp=3.3 V. 1A= 425 °C
VEFTB i 100pF it T )
vssapplied through a 1VUpt capacitor mcLk = 72 MHz. in accordance with IEC A

. _ ling robust softwareéotelaveid noise hroblems
Desig S P 1000-4-4.

Evaluation and optimization of EMC at the device level is performed in a typical application

environment. It should be noted that good EMC performance is closely related to the user
application and the specific software. Therefore, it is recommended that the user optimizes the

software for EMC and performs EMC-related certification tests.

Software Recommendations
The flow of the software must include controls for the program to run and fly, for example:
. Corrupted program counter;
e Accidental reset;

e Critical data is corrupted (control registers, etc.).

Pre-certification tests
Many common failures (accidental resets and corrupted program counters) can be
reproduced by artificially introducing a low level on NRST or a low level on the crystal pins that

lasts 1 second.
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During ESD testing, voltages in excess of the application requirements can be applied

directly to the chip, and where unexpected actions are detected, the software section needs to be

enhanced to prevent unrecoverable errors.

DS-GX32F103xx_S 47 Rev 1.0 2022/06/18



GX32F103xx

Electromagnetic interference (EMI)
The EMF emitted by the chip is monitored while running a simple application (blinking 2
LEDs through the I/O port). This emission test complies with SAE J1752/3, which specifies the

loads on the test board and pins.
Table 29EMI Characteristics

. . . Maximum (fase/fHCLK) .
notati| param prerequisite Frequency unit
8/48MHz 8/72MHz
on eters bands (of
monitored measu
re)
0.1~30MHz 12 12
VDD= 3.3V, TA=25°C. 30~130MHz 22 19 dBuVv
SEMI 130MHz~1GHz 23 29
e maiiirtfdectric
5.3.11 % conforms toag al SenSlthll 1 4 4
IEC 61967-2 AM EMI leve ;

Based onthree differenttests (ESD, LU), using specific measurements, the chip is strength

tested to determine its performance in terms of electrical sensitivity.

Electrostatic Discharge (ESD)

An electrostatic discharge (a positive pulse followed by a negative pulse one second later)
is gplied to all pins of all samples, the size of which correlates with the number of power supply

pirs on the chip (3 slicesx(n+1) power supply pins). This testcomplies withthe JESD22-A114/C101

standard.
Table 30 ESD Absolute Maximum Values
para
notation meters prerequisite typology| Maximum | unit
value (1) (of
meas
ure)
. T =425 °C accordlng to
VDUV fromm cerpppshendh MaFsuRetapd pebissg! | in production. © T - 3 6500
\%
tatic bolt 1 el model) T =425 °C according to
To evaluate bélenwgpetitodisthnog botmgplementary statigbpltingtests oh6s amplégoare required}:
¢ For each pehagmnypplyipienprosddd a supply voltage that exceeds the li mit;

¢  Current is injected on each input, output, and configurable I/O pin. This test complies
with the EIA/JESD 78A integrated circuit latch standard.

Table 31 Electrical sensitivity
notation parameters typology

LU Static bolts and locks T =+105 °C according to JESD 78E Category I A
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5.3.121/0 Port
Characterization
Current Injection

Characterization

GX32F103xx

In general, during normal operation of the product, it should be avoided due to external

voltages below vssor above vop (based on 3V 1/O port pins)
and cause current injection into the I/O pins. However, to illustrate the robustness of the

microcontrollerbeyond the occurrence of abnormal injections, sensitivity tests were performed

on the samples at the device characterization device.

Functional sensitivity to I/O current injection

Execute a simple application program on the device while injecting current at the I/O pins set

to float input mode to stress the device's family of currents, and check the device for functional

failures while injecting current into the I/O pins one by one.

Failure is indicated as soon as one of the following parameters is out of range: ADC error

exceeding a specific limit (>5 LSB TUE), injection of out-of-specification current into adjacent pins

or other functional failures (e.g. reset, oscillator frequency deviation).

The results are shown in the table below:

Table 32 1/O current injection sensitivity

notati clarification unit
Injection of Positive
on Rk (of
negative current
s meas
current injection
ure)
OSC_IN32,0SC_OUT32,PA4,PAS5,Current injection on PC13 -0 +0
Gerernalized Input/QutputiCharacherishics -5 +0 mA
Unless otherwidsiggsied of suparhenaeyothsieiin the following table were measured ace prding
the conditions in Table 6. All I/O ports are CMOS and TTL compatible.
Table 33 1/0 Static Characteristics
notati parameters prerequisite minimum value | typical [maximum values| unit
on value (of
measu
re)
Standard I/O pin, input low - - 0.28 x (VDD-2V)
voltage 08V
it LowLevelInput £
. 0.32 x (VDD-2V)
FT 170 D pin, input 1 - -
Voltage pin, nput low +0.75V
voltage \4
All 1/O ports except BOOTO - - 0.35 vop
Standard I/O pin, input high | 0.41 x (VDD-2V) - -
VIH . +1.3V
High Level Input voltage
Voltage FT I/O pin® , input high | 0.42x(VDD-2V)+1V - -
DS-TM3RF103xx_S voltage 49 5 Rev 1.0 20 p2/06/18
All /O ports except BTOOTO 0.65 vop(2) - -
Standard I/O Pin
- 200 - - mV
Schmitt Tricocer
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1. FT = 5V Tolerance;
2.Hysteresis voltage of the Schmitt trigger switching level. Derived from a comprehensive evaluation and not tested in production;

3.Thevoltageisatleast 100mV;
4. The leakage current may be higher than the maximum value if there is a reverse current back-up at an adjacent pin;

5.The pull-up and pull-down resistors are designed as a true resistor in series with a switchable PMOS/NMOS implementation.
The resistance of this PMON/NMOS switch is very small (about 10%)

AllI/O ports are CMOS and TTL compatible (no software configuration required) and their characteristics take

into account most of the stringent CMOS process or TTL parameters.

Output drive current
The GPIOs (General Purpose Input/Output Ports) can absorb or output up to +/-8mA and
absorb +20mA (not strictly V). In user applications, the number of I/O pins must be such that the
drive current does not exceed the absolute maximum ratings given in section 5.2:
¢  The sum of the currents taken by all I/O ports from V, plus the maximum operating
current taken by the MCU onV, must not exceed the absolute maximum rating, vop (see
Table 4);
e  The sum of the currents absorbed by all I/O ports and flowing off V, plus the maximum
operating current flowing off V by the MCU, must not exceed the absolute maximum rating,

vss (see Table 4).

output voltage

Unless otherwise noted, the parameters listed in Table 34 were measured using ambient

temperatures and vpp supply voltages /7 accordance with Table 6. All

The I/0O ports are CMOS and TTL compatible.
Table 34 Output Voltage Characteristics

notation parame o - . -
ters prerequisite minimum|/maximu | unit

value |mvalues| (of

meas
(1) ure)
VOL Output low, when all 8 pins draw current CMOS port, 110 =+8mA - 04
imult 1
STmuTancous’y 2.7V < VDD<3.6V
@ . . VDD-0.4 -
vor Output high, when all 8 pins outputcurrent
at the same time vV
VOL® [ Output low, when all 8 pins draw current TLL Port, no = +8mA - 0.4
simultancqusl
1.The ciirrent _j0 absorbed by the chip m}lllst always follow the abszc')Yl}{e<rr\1/al%Drrfu?%'n6¥1tings given in Table 4, while the sum of e
VOHQS a1 Oatpins highzontherp ) Snpsnsavetpaedursent 24 -
at the sam_e time . . . ) )
2 The clirrent output from-the chi pmust alwavs followthe absolute maximum ratingd given-in Table 4. ~whilé the sum|of e
voLY® )
nos (alll /U pins and ‘control pins)'must not exceed vop; 110 = TZUmA 1.3
3.Derived from a comnrehtel%]eﬁi%%rgs%gﬁsls%egnmndmm, prod?:t(?t‘l\(nf. VDD< 3.6V
VOH®® | Output high, when all $ins outputcurrent 24 -
at the same time
VOLO® | Output low, when all 8 pins draw current at 110 = +6mA - 0.4
the same time 2V < VDD< 2.7V
VOH®® | Output high, when all 8 pins outputcurrent VDD-0.4 -

at the same time
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Input/Output AC Characteristics
The definitions and values of the input and output AC characteristics are givenin Figure /6 and
Table 35, respectively.

Unless otherwise specified, the listed parameters were measured using ambient temperatures and

supply voltages in

accordance with Table 6.

Table 35 Input/Output AC Characteristics"”’

MODEXx[1:0] |notation parameters prerequisite minimu| maximu| unit
m value|m values| (of
measu
re)
fmax(I0)out Maximum frequency(z) CL=50 pF,VDD= 2~3.6V - 2 MHz
10 (2MHz) tIO)out Output high to low level fall } 12503)
CL=50 pF,VDD=2~3.6V ns
time
rOout | Output low-to-high rise time - 1253)
fmax(10)out Maximum frequency(2) CL= 50 pF,VDD= 2~3.6V - 10 MHz
0L (10MHz) | oot | Output high to low level fall - 25(3)
CL=50 pF,VDD=2~3.6V ns
time
w(l0put | Qutput low-to-high rise time - 25(3)
CL=30 pF,VvDD=2.7~3.6V - 50
fnax(iOpout Maximum CL= 50 pF,VDD= 2.7~3.6V - 30 MHz
frequency(?) CL=50 pF,VDD=2~2.7V - 20
CL= 30 pF,VDD=2.7~3.6V - 5(3)
11 (S0MHz) HLO)out Output high to low level fall | CL= 50 pF,VDD=2.7~3.6V - 3(3)
time CL=50 pF,VDD=2~2.7V - 1203) "
CL= 30 pF,VDD=2.7~3.6V - 5(3)
1.The speed of tH€DB'po [t ca® beprohlpwred-higM@i3kxfirhl | See the SMVRRDIZ:Refetegive Vanual for p deg¢Biptiqn ofthe
GPIO portqonfiguratio |n registers;
2.The maxim m frequenty is defined iz Figure /6; CL=50 pF,VDD=2~2.7V ) 123)
3.Gu aranteed| by design, n otﬂe_siﬂﬂ'mmllen.aetects the o
- - - ns
PWSC of an external signal
punch width 0% 10%
/.-" T —
50% 50%
10% . .
: L 90% i
Hbdbi i 9 | | |
5 1 i i i
HIES0pF  tagour «—> > toor |
g T >

Fig. 16 Definition of Input and Output AC Characteristics

If (wnr) < 2/3T , and the duty cycle is (45-55%) The maximum frequency is reached when the load is 50pF.
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5.3.13 NRST Pin Characteristics

The NRST pin input driver uses a CMOS process which connects a pull-up resistor, RPU, that
cannot be disconnected (see Table 33). Unless otherwise noted, the parameters listed ihle
36 were measured using ambient temperature and vpp supply voltage i accordance with Table
6.

Table 36 NRST Pin Characteristics

notation parameters prerequisite| minimum | typical | maximum | unit (of
value value values measur
e)
[@)
VIL(NRST) NRST Input Low Level Voltage -0.5 0.8
v
VIH (NRST) (1) NRST Input High Voltage 2 VDD+0.5
I
Vhys(NRST) NRST Schmitt Trigger Voltage 200 mV
Hysteresis
|- @raranteed Ry depighh AL [P UGH IDNEFE R ance(D | VINVSS 30 40 50 kQ
Vé{l\}l{lsgr)gwl_u TCSIStoT 1S aes1 ned as a true resistor in seriels with aswitchable PMOS 1 iplementatiofl- 1115110605mv5 UInmeS
PMON/NNM S s 1fr-1Nc MNerLs I}qu El t{\e{fghl}/s)ﬁ
VN (NRsT) (D NRST Input UnﬁlteredPulse 300 ns
1;"'.-I:'I

sy o] mme | B,

Figure 17 Recommended NRST Pin Protection

1. The reset network is designed to prevent parasitic resets;

2. The user must ensure that the potential of the NRST pin can fall below the maximum v (rsmlisted in Table 36 , otherwisethe

MCU cannot getreset.

]
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5.3.14 TIM Timer Features

The parameters listed in Table 37 are guaranteed by design.
Refer to Section 5.3.72 for details on the characteristics of the input/output multiplexing function

pins (output compare, input capture, external clock, PWM output).

Table 37 TIMx Characteristics®

notation parameters prerequisite minimum | maximum values unit (of
value measure)
- 1 - tTIMxCLK
tres(TIM) Timer Resolution
. fTIMxCLK= 72MHz 13.9 - ns
Time
EXT Timer External Clock - 0 fTIMxCLK/2 MHz
Frequency for frivxcLK = 72MHz 0 36 MHz
CH1 to CH4
ResTIM Timer Resolution - - 16 bit
(COUNTER Wher.l the internal clock - 1 65536 (TIMxCLK
is selected, the 16- | yry\VxCLK=72MHz | 0.0139 910 s
. bit cilounter clipc
1. TIMx is a gerferic name that stands for TIM1~T1M4.
cycle
. . - - 65536x65536 (TIMxCLK
5.3 15¢0 M imunicatiensinosfibte
¢ fTIMxCLK= 72MHz - 59.6 S
coun

I12C Interface Features
Unless otherwise noted, the listed parameters are measured using the ambient temperature,
fPCLK1 frequency, and V supply voltage in accordance with the conditions in Table 6.
The I2C interface of the GX32F103xx standard product conforms to the standard 12C

communication protocol with the following limitation: SDA and SCL are not "true" open-drain

pins, and when configured as open-drain outputs, the PMOS tubes between the pin and the vpp
are turned off, but are still present.
The I2C interface characteristics are listed in Table 38, see Section 5.3. /2 for details on the

characteristics of the input/output multiplexing function pins (SDA and SCL).

Table 38 12C Interface Characteristics
1 1)(2
notation parameters Standard 12c() Fast 12¢(D®) unit
maximum | minimum| maximum minimum (of
values value values value
measu|
re)
tW(SCLL) SCL Clock Low Time 4.7 - 1.3 - s
tWSCLH) SCL Clock High Time 4.0 - 0.6 -
tsu (SDA) SDA build-up time 250 - 100 -
th (SDA) SDA Data Hold Time 003 - 0(4) 900(3)
tr(SDA)
ns
tr(SCL) SDA and SCL Rise Time - 1000 20%0.1co 300
tfSDA)
{fSCL) SDA and SCL downtime B 300 B 300
|
DS-TMAgF03xx_ 5 Start condition holdtime 4.049 - 0.6 R-ev 1.0 2022/06/18
us
tsu (STA) Repeat start condition 4.7 - 0.6 -
establishment time
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1.Guaranteed by design, not tested in production;

2.To achieve the maximum frequency for standard mode I12C, fPCLK 1 must be greater than 2 MHz. fPCLK 1 must be greater
thar 4 MHz to achieve the maximum frequency for fast mode 12C;

3.If an elongated SCL signal low time is not required, only the maximum hold time for the start condition is required;

4.In order to cross the undefined region of the falling edge of SCL, a hold time of at least 300ns on the SDA signal must be
guaranteed within the MCU.

Vi bR Vi M3_[

Ep Ep

Start
=peated
Start /
SDA Y i
: X tayzTay Start
tisDay - [>tss) ® tospa | \ P \ /
S A Lst(sTO 5 TA;
itrnTay —>twsey | ' tyspay St'l'}i'/ 4 :
ECL W ;
b i tsusTo)
LuSCLH)  — 7 Tel ] - - tiseny Ll

Figure 18 I12C bus AC waveform and measurement circuitry®
1.Measurement points are set at CMOS levels: 0. 3ypp and 0.7vpp.

Table 39 SCL frequency (rrcLk1 = 36MHz, vpp = 3.3V) (V@

fSCL(kHz) I2C_CCR Values
RP=4.7 kQ
400 0x801E
300 0x8028
200 0x803C
100 0x00B4
50 0x0168
20 0x0384

1. RP=external pull-up resistor, fSCL=I?C speed;
2.Forspeedsaround200kHz, the errorinspeedis+5%.Forotherspeedranges,theerrorinspeedis+2%. Thesevariationsdepend

on the accuracy of the external components in the design.
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Unless otherwise specified, the parameters listed in Table 40 are measured using 7z2¢ ambient

temperature, pcLkx frequency, and vop supply voltage in accordance with Table 6. For details of

the characteristics of the input/output multiplexing function pins (NSS, SCK, MOSI, MISO), see

Section 5.3.12.

Table 40 SPI Characteristics®

notation parameters conditional minimum maximum unit (of
value values measure)
fSCK Master Mode - 13
1te(SCK) SPI Clock Frequency MHz
modal - 18
tr(SCK)
HSCK) SPI Clock Rise and Fall Times Load capacitance: C - 8 ns
=30pF
Ducy (SCK) Slave Input Clock Duty Cycle modal 30 70 %
tsu(NS$) (2) NSS Establishment Time modal HPCLCK -
) .
th(NSS) NSS Hold Time modal 2PCLCK -
® Master Mode.
tw(SCKH 50 60
ow (sckL @ SCK high and low time pcLk = 36MHz.
)
Prescaler factor = 4
@) Master Mode 5 -
TouMly 7 TuSh Data Entry Establishment
. 5 -
Time, Master Mode modal
Thovn @ ) Master Mode 5 - ns
@ Data Entry Hold Time,
Th(ST) 4 -
Master Mode modal
Tas0)(2)(3) Data output access time From the model. 0 3tPCLCK
fpcLk = 20MHz
IBEOO Data Output Inhibit Time modal 2 10
nEO@Mm Data Output Valid Time Slave mode (after - 25
enable edge)
tv(M0)2 (D) Data Output Valid Time Master mode (after - 5
1.(The)SPIl chara terization of the remapping needs to be further det(ermin bd:
2.Derived from ad Omprehensive assessmentandnOt testeaphogdgon;
3. TT}II,‘?Sgilmlmum v plue 1r.1dlcates the minimum _tlme th drjive ethl% g&glﬂ&ﬁlglgl tlhe maxipgum val jie indicat_es the maximum time {o
get the data cor|rectly; Data output hold time
4. The minimum vhlue indicates the minimum time tp tur§B#R}e 8dgsit, anid the maximum vialue indicatesthe| maximum time to
fﬂme%he datal fine in the high resistance state. Master mode (after 2 -
enable edge)
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Figure 19 SPI Timing Diagram-Slave Mode and CPHA=0
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Figure 20 SPI Timing Diagram - Slave Mode and CPHA=1 ®

1.The measurement points are set at CMOS levels: 0. 3vpp and 0.7vpp.
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Figure 21 SPI Timing Diagram-Master Mode®

1.The measurement points are set at CMOS levels: 0. 3ypp and 0.7vpp.

USB Characteristics

Table 41 USB Boot Time

notation parameters maximum unit (of
values measure)
1) . .
(STARTUP USB Transceiver Startup Time 1 us

1. Guaranteed by design, not tested in production.

e — i  ihlth}MhMle ettt r_M i ik AN .
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notation parameters prerequisite Minimum@® | Maximum unit (of

value (1) | measure)

Input level

vbD USB operating Voltage(2 3.00) 3.6 v
voi(4) Differential Input I(USBDP,USBDM) 0.2 -
S itivit
ensitivity v
vem® Differential common Includes vpi scopes 0.8 2.5

mode range

)

VSE Single-Ended Receiver 1.3 2.0
Threshold
output level
voLr Static output low level 1.5kQ RL to 3.6V® - 0.3
TSKLZ KL 1O \Y2
VoH Static Output High vss ®) 2.8 3.6

Table 42 USB DC Characteristics

1. All voltage measurements are based on the ground at the equipment end;
2.For compatibility with the USB 2.0 full-speed electrical specification, the USBDP(D+) pin must be connected to 3.0~3.6V through

a 1.5kQresistor;
3.The correct USB functionality of the GX32F103xx can be guaranteed at 2.7V instead of the degraded electrical characteristicsin

the 2.7~3.0V voltagerange;
4. Assured by a comprehensive assessment, not tested in production;

5. RL is the load connected to the USB drive.
EE R

.. LN

Vss
Ir - Iy e
Figure 22 USB Timing: Data Signal Rise and
Fall Time Definitions Table Table 43 USB

notation parameters prerequisite | minimum| maximum | unit (of
value values |measure)

r Rise time (2) CL <50pF 4 20 ns

of Descent time (2) CL < 50pF 4 20 ns

trfm Rise and fall time matching w/ 90 110 %

VCRS Output Signal Cross Voltage 13 2.0 AV

1.Guaranteed by design, not tested in production;

2 Measurement data signal from 10% to 90%.
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5.3.16CAN (Controller Area Network) interface

See Section 5.3./2 for details on the characteristics of the input/output multiplexing function pins

(CAN_TX and CAN_RX).
5.3.1712-Bit ADC Characterization

Unless otherwise noted, the parameters in Table 44 are measured using ambient temperature,

trcLk2 frequency, and vppa supply voltage that meet the conditions in Table 6.
NOTE: It is recommended that a calibration be performed at each power-up.

Table 44 ADC Characteristics

notation parameters conditional minimum value typical |maximum| unit (of
value values |measure)
VDDA Supply Voltage - 2.4 - 3.6 \Y
VRER+ Positive reference voltage - 2.4 - VDDA v
IVREF Current at V inputpin - - 160(1) 220(1) pA
fADC ADC ClockFrequency - 0.6 - 14 MHz
5@ sampling rate - 0.05 - 1 MHz
@ fADC=14MHz - - 823 kHz
fTRIG .
External Trigger
- - - 17 1/fADC
Frequency
0 (vssa or VREF-
varON ; VREF+
Conversion voltage range - Connect to ground) - \%
2
ramy External Input Impedance - - 50 kQ
RADC Sampling Switch Resistor - - 1 kQ
cADC Internal sample and hold - - 8 pF
capacitance
foaL @ fADC=14MHz 59 s
calibration time 3 VfADC
fADC=14MHz - - 0.214 us
tlat(z) . . .
Injection Trigger _ _ 2(4) fADC
Conversion Delay
tlat @ fADC=14MHz - - 0.143 s
' Regular Trigger - - 2(4) 1/fADC
1.Assured by comﬁli)rrae g%ltégfrel g?alrﬁgﬁon, not tested in productiony,
i.@iuaran eed by design, not tested in productiofADC=14MHz 0.107 - 17.1 us
SIn LQFIP48 and L C roducts, ot neeted-tovoprand-vrerrrinternaly-epnneeted-toyssa—see-Tabl]
for details; %g%i)mlé( the - 395 1/fADC
STABG external triggryingradetisne rcik: must be added to the delays listed th Table 44. 0 1 us
tcony @ Total conversion fADC=14MHz 1 - 18 us
time 14~252 (sampling tS+progressively VADC
(including sampling approaching 12.5)
time)
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Formula 1: Maximum RAIN

The above equation (Equation 1) is used to determine the maximum external impedance that will allow an error of
less than 1/4 LSB, where N=12 (for 12-bit resolution).
Table 45 Maximum raiv at fADC=14MHz

18 (cycle) t s(us) Maximum ram (k)

1.5 0.11 0.4
7.5 0.54 5.9

13.5 0.96 114

28.5 2.04 25.2

41.5 2.96 37.2

55.5 3.96 50

71.5 5.11 -

239.5 17.1 -

1.Guaranteed by design,not

tested in production. Table 46 ADC Accuracy - Restricted Test Conditions ®®
notation parameters test condition typical | Maximum unit
value value 3 (of
measu
re)
ET Aggregate error +1.3 +2
pcLk2 = 56 MHz
EO offset error +1 +1.5
tapc= 14 MHz, RAIN< 10 kQ, vbpa
i ; : brati +0.5 £1.5 LSB

EGThd DC acc@fHEY GRIBE of the \DC is m asured aftey gwyinternal oglibration; : :

]fDAD AC(Y e% v 1a]ﬁ}/relgaerCu rrent Injection: It is important to avoid inject rqversg guyrent| on any gt ndar|d analog
iPRULR SRy aisidicg ntly deg%@wsmﬁwm Bdiss pe rformed on a hother analog if put pin.
revprse 1n]ect10n current may | ttky diodebe daidf ti n ween the pin g4nd ground) where

R R b g nerated;
BL 1y,¢ wé%%%ﬁé}ﬁ??ﬂ%e alffected if the positive injection current, as long as if is wi'fﬁl% the HNJ(Pﬁ\i)‘gnd SIINJ(PIN) rapges
jv¢ n in Section 5.3.12;
v Error
4 A e 1 4a 4 4 4ad o | 4o
. ZyS5UlTlr U_y MUIIIPIUI]UI]DIVU CVAardaatiuln 1ot tostouIir PIU\JULLIU114

Table 47 ADC Accuracy®®®

notation parameters test condition typical | Maximum unit (of]
value value 3) measur
e)
ET Aggregate error +2 +5
pcLk2 = 56 MHz
EO offset error +1.5 +2.5
tapc = 14 MHz, RAIN< 10 kQ, vbpa LSB
EG gain error +1.5 +3
- 24~3.6V
EDhe D [ actiffecgntiakblofidarA PC is mee1 ilred after an internal ¢ Ebratlo +1 42
2.0ptim [al performance can be ac| hieved o @ggﬂ:ﬁ}gﬁnts ;rf?éa Vég 8rte mperature rahges;
error (DLE) R T
e CCUTACy VS REVETSE CIF rent Injegpongdtilsimsytantt a 01d. i ect.mg P any stand e.ird ana.log
Elinput pilfnds ﬁa‘i iﬁﬁééﬁlﬁijca ntly degrade the accuracy of a conversion being g erformed on ther3inal input pin.
Ttisr mmended that a Sehot tky diode be added to the standard analog pin (be| +1.5 . ano e:t Naloghere
revery et . . | ¢ generated; fweenthe pinf | i

4 The ADC_ accuracy w 1l not be affected if the forward injection current, as long as it is within the IINJ(PIN) and ZIINJ(PIN)
ranges given in Section 5.3.12;

5 Assured by comprehensive evaluation, not tested in production.

DS-GX32F103xx_S 56 Rev 1.0 2022/06/18



GX32F103xx

4085

40594

4093

[ERET 7Sk A G Tt M Ol | ”
T f f f g
T 4093 4004 4095 4096 .

Figure 23 ADC Accuracy Characteristics
1.is an example of an actual ADC conversion curve; 2.Idealconversioncurves;
3.The actual conversion point is connected to the line.
erCombined error: the maximum deviation between the actual conversion curve and the ideal
conversion curve.
Eo offset error: the difference between the first leap on the actual conversion curve and the first
leap on the ideal conversion curve.
EG Gain error: the difference between the last leap on the actual conversion curve and the last leap
on the ideal conversion curve.
ED Differential Linearity Error: The difference between the actual step on the conversion
curveandtheidealstep (1LSB). Where ILSBIDEAL=VREF+/4096 (or VDDA/4096,dependingon
the package).
EL Integral linearity error: Maximum deviation of the actual conversion curve from the endpoint

line.

Vop
W e o e
| EE FRAOESESRE
E'}. 0. &Y
Rapc'¥! 14y
l VAT sz
Ve T
EE:"E" \¥/ —— Canc!t

Figure 24 Typical Connection Diagram Using the ADC
1.See Table 46 for rain.rapc.and CADC values;
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Datasheet
2. Cparasitic represents the parasitic capacitance (about 7pF) of the PCB (related to the quality of soldering and PCB layout)
with respect to the pads. Larger Cparasitic values will reduce the accuracy of the conversion and the solution is to
reduce the fADC.
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PCB Design Recommendations

Depending on whether vrer+is connected to vppa or not, the decoupling of the power supplies must
be connected according to Figure 25 or Figure 26. They should be connected as close as possible
to the MCU

Chip.

luFilOnF —

|
}i [
L1

1u F10nF

_|

l (] Ve

Figure 25 Supply and reference power supply decoupling lines (vrer+ not connected to vppa)

1. The VREF+ and VREF- inputs are only found on products above 100 feet.

[:I Vipr-Wisna

1 BF/10nF

[:I VoaepVssa

[

Figure 26 Supply and reference power supply decoupling lines (vrer+ connected to vppa)

1. the vrer+ and V grer- inputs are only found on products with more than 100 pins.

5.3.18Temperature
O Table 48 Temperature Sensor Characteristics
minimum |typical value] maximum | unit (of
value values |measure)
|
() s vsensk Linearity withrespectto temperature - +1 +2 °C
Avg_Slope(l) average slope 4.0 43 4.6 mV/°C
vas(1) Voltage a t 25°C 1.61 1.62 1.63 \Y%
2
tSTART Establishment time 4 - 10 us
TS_temp(Z)(3) ADC sampling time when reading - - 17.1 us
temperature
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1. Assured by a comprehensive assessment, not tested in production;
2.Guaranteed by design, not tested in production;

3.The minimum sampling time can be determined by the application program through multiple cycles.
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6. Package Characteristics

6.1Encapsulated mechanical data

6.1.1LQFP48
1 / TH HH T \\ |
of— ST, f
\
o
— D - s cB
- f_'—
] i H \
% ] ‘_.l ._
E N e
L—E B B DETAIL: F
::'ﬂ-_l
b
‘Ii_‘\ - h -
B=, "
! > [}
ERRELLLERY 78
“1 ‘ ’ B BASE METAL S 7'7!
Hap —~e=—BB "WITH PLATING
SECTION B-B
Figure 28 LQFP48, 48-pin low-profile
square flat package Table 50 LQFP48, 48-
illimet
grade millimetre Feet ®
minimum typical value maximum minimum typical value maximum
value values value values
A - 5 - 5 1.60 5 - 5 - 5 0.0630
Al 0.05 5 . 5 0.15 5 0.0020 5 - 5 0.0059
A2 1.35 1.40 1.45 00531 i 00551 | 00571
b 0.17 0.22 0.27 L 00067 i 00087 | 00106
¢ 0.09 - 0.20 L 00035 - L 0.0079
D 8.80 9.00 9.20 0.3465 0.3543 0.3622
DI 6.80 7.00 7.20 0.2677 0.2756 0.2835
D3 ! - E 5.50 E - i - E 0.2165 i -
E ! 8.80 E 9.00 E 9.20 E 0.3465 E 0.3543 E 0.3622
El | 6.80 7.00 7.20 0.2677 0.2756 0.2835
E3 - E 5.50 E - E - E 0.2165 E -
e - 5 0.50 5 - 5 - 5 0.0197 5 -
Lo 0.45 0.60 0.75 L 00177 1 00236 | 00295
Ll | ; 1.00 - ; 0.0394 -
kK 0° E . E 7° E 0° E 3.5° i 7°
ccc ! 0.08 5 0.0031
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6.1.2 LQFP64
& - =:|71 H .
_. = -D - __; P | ,j ;
- DI -_— ‘ ——
| HAAARARAAAAAAAAR [ [T 1.I{
. ‘ }T ‘ U,Tj____‘ ; [ —r
| f—f— I
|| \ :
- L1 -
i | DETAIL: F
El E
| e
—bl—=|
| ; r‘
, / cle
. ‘ BASE METAL f 1
! 4 WITH PLATING
e SECTION B-B
Figure29 LQFP64,64-Pin Low-Profile
Square Flatpack Figure 51 LQFP64, 64-
grade millimetre Feet ®
minimum | typical value maximum minimum typical value maximum
value values value values
A - E - E 1.60 E - E - E 0.0630
Al 0.05 5 - 5 0.15 5 0.0020 5 - 5 0.0059
A2 135 1.40 1.45 00531 i 00551 | 00571
b 017 0.22 0.26 L 00067 i 00087 | 00106
c . 009 - E 0.17 E 0.0035 E - E 0.0079
D - i 12.00 i 12.20 i - i 0.4724 i -
Dl | - | 10.00 | 10.10 | - | 0.3937 | -
E - 1200 1220 | - L 04724 -
El | - 10.00 10.10 - 0.3937 -
e - E 0.50 E - E - E 0.0197 E -
0 0° 5 3.5° 5 7° 5 0° 5 3.5° 5 7°
L 0.45 5 0.60 5 0.75 | 0.0177 | 0.0236 | 0.0295
Ll - 1.00 - - 00304 -
pinout
N
64
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6.1.3 LQFP100
DETAIL: F
b
~—bl—
r 1 / \ cl r
BASEMETAL (/7777 | (I
WITH PLATING
SECTION B-B
Figure 30 LQFP100, 100-pin Low Profile
Square Flatpack Figure 52 LQFP100,100-pin
grade T .
' typical value ' maximum values
A | 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 - 0.26
bl 0.17 0.20 0.23
c 0.13 - 0.14
D 15.80 16.00 16.20
DI 13.90 14.00 14.10
E i 15.80 16.00 16.20
El 13.90 14.00 14.20
eB 15.05 - 15.35
e 0.50BSC
L i 0.45 | - | 0.75
L1 1.00REF
0 0 | - | 7°
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6.2 thermal property

The maximum junction temperature (TJmax) of the chip must not exceed the range of values given

in Table 6.

GX32F103xx

The maximum junction temperature (TJmax) of the chip is expressed in Celsius and can be

calculated by the following formula:
TJmax = TAmax + (PDmaxx®JA)

Among them:

¢  TAmaxisthe maximumambienttemperature, expressed in °C expressed in °C;

¢  OJA is the thermal impedance of the junction to ambient in the package, labeled as °C/W

labeled;

¢  PDmax is the sum of PINTmax and PI/Omax (PDmax = PINTmax + PI/Omax);

e PINTmaxis the productofispandvop, expressedin watts, and isthemaximum internal power

consumption of'the chip.

PI/Omax is the maximum power consumption of all output pins:
PI/Omax = X(voL X 1oL) + Z((vDD - vOH) X I0H)

Consider the actual vortor and vonnon that are low and high on the I/O in the application.

Table 53 Thermal Characteristics of Packages

Pitch

notation| parameters numerical unit (of
value measur
e)
Thermal Impedance to Environment - LQFP100 - 14x14mm/0.5mm Pitch 46
OJA Thermal Impedance of Junction to Environment - LQFP64 - 45 °C/W
nce document 10x10mm/0.5mm Pitch
Thermal Impedance of Junction to Environment - LQFP48 - 7x7mm/0.5mm 55

JESD5T-2 Environmental Conditions for Thermal Measurements of Integrated Circuits-Natural Convection (Still

Air).

e .
Rev 1.0 2022/06/18
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7.Model Naming

Product numbering rules for MCUs based on ARM 32-bit cores

GX32F1xxK 7

Product Series
GX32 = microcontroller based on the ARM 32-bitcore.

Product Type

F = generic product.

Product Model =

Cortex-M4 cores.

pinout
D=20 pins; F=24 pins; G=28 pins; H=32 pins; J=44 pins; K=48 pins; M=64 pins; P=80 pins; R=100

pins; Flashcapacity

4=16 Kbytes; 5=32 Kbytes; 6=64 Kbytes; 7=128 Kbytes; 8=256 Kbytes; 9=512 Kbytes; A=1 Mbytes;

Contact Us:

NAME: JESSE
EMAIL:service_jesseli@gxschip.com
WECHAT: 40044269
FACEBOOK:GXSC
VK:@id836505054
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