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Data Sheet

Key Feature

Arm® Cortex® -MO0 based 32-bit MCU

Flash: up to 64 Kbytes, SRAM: 8 Kbytes

20 / 28 | 32 | 48 | 64 pins

1Msps 12-bit high accuracy ADC

Up to 55 fast 1/0s

5-channel DMA controller

CRC calculation unit

10 timers, 2 fast analog comparators, 1 Operational amplifie
Low power modes : Sleep, Stop, Standby

Two 12C interfaces, 12C1 support FM+ and SMBus
Two USART interfaces

Two SPIs with 4 to 16 programmable bit frames
Up to 24 touchkeys
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1. Features

Core

32-bit Arm® Cortex® -MO Core
Up to 72MHz working frequency
32-hit single-cycle multiplier
Serial wire debug (SWD) with 2
watchpoints and 4 break points

SN NN

Memories

v 32/64 kB Flash + 4 kB Bootloader
v' 4/8 kB SRAM

Reset and power management

v' Digital and I/O supply : Vpp=2.0V —-5.5V
Analog supply : Vppa= Vpp
Power-on/Power down reset (POR/PDR)
Programmable voltage detector (PVD)
Low power modes : Sleep, Stop, Standby

NI NIENERN

Low power current @ 3.3V :
® Stop (normal/LP) : 14.1 pA/5.3 pA
® Standby: 1.6 pA

Clock management

v' 4 to 32 MHz crystal oscillator
32 kHz oscillator for RTC with calibration
Internal 40 kHz RC oscillator
Internal 8 MHz and 14 MHz RC oscillator
Internal 48 MHz oscillator with calibration

A SNEE NI NI

PLL supports 2~16 frequency doubling

Peripheral features

B Upto 55 fast I/Os
v" All mappable on external interrupt vectors
v’ PA8~PA10, PA13~PA15, PBO~PB1,
PB3~PB7 for LED drive
v Y \/p bias
5-channel DMA controller
CRC calculation unit

Touchkeys
v' Up to 24 touchkeys
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1Msps 12-bit ADC
v' Upto 16 channels
v' Internal channels
® Temperature sensor (Vrs)
® Reference voltage (VrerinT)
® |/O Sample and hold circuit (V osn)
v' Conversion range : 0 — Vger+
V' Vgeent: 25V

Calendar RTC
v' Alarm and periodic wakeup from
Stop/Standby

10 timers

v' TIM1, 16-bit, 4-channel PWM,

3-channel with complementary

TIMS3, 16-bit, 4-channel PWM

TIM14, 16-bit, 1-channel PWM

v' TIM15, 16-bit, 2-channel PWM,
1-channel PWM complementary

v’ TIM16/TIM17, 16-bit, 1-channel PWM,
1-channel with complementary

v TIMG6, 16-bit , basic timer

v" Independent and system watchdog

AN

timers
v’ 24-bit System tick timer

Communication Interfaces

v Two I2C interfaces, 12C1 support FM+
and SMBus

v Two USART interfaces supporting
master synchronous SPI and modem
control

v' Two SPIs with 4 to 16 programmable
bit frames

96-bit unique ID

Packages
LQFP64, LQFP48, LQFP32, QFNA48,
QFN32, QFN28, SOP28, QFN20,
TSSOP20
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2. Description

The FT32F03xx6/x8 microcontrollers incorporate the high-performance ARM® Cortex®-M0 32-bit RISC
core operating at up to 72 MHz frequency, high-speed embedded memories (up to 64 kBytes of Flash
memory and 8 kBytes of SRAM), and an extensive range of enhanced peripherals and I/Os. All devices offer
standard communication interfaces (two 12Cs, two SPI, two USARTS), one 12-bit ADC, seven 16-bit timers
and an advanced-control PWM timer.

The FT32F03xx6/x8 microcontrollers operate in the -40 to +105 °C temperature ranges, froma 2.0to 5.5V
power supply. A comprehensive set of power-saving modes allows the design of low-power applications.The
FT32F03xx6/x8 microcontrollers include devices in two different packages ranging from 20 pins to 64 pins.

These features make the FT32F03xx6/x8 microcontrollers suitable for a wide range of applications such as
application control and user interfaces, hand-held equipment, A/V receivers and digital TV, PC peripherals,
gaming and GPS platforms, industrial applications, PLCs, inverters, printers, scanners, alarm systems,
video intercoms and HVACs.

Table 2.1 FT32F03xx6/x8 family device festures and peripheral counts

FT32 FT32 FT32 FT32 FT32 FT32 FT32 FT32 FT32 FT32 FT32 FT32
Peripheral F030 F030 F030 F030 F030 F032 F032 F032 F030 F030 F030 F030
R8A C8x K8A K8B G8B K8B G8B G8C F8A K6x F6A F6C
Flash kbytes 64 32
SRAM kbytes 8 4
Advanced
1(16bit)
control
Timers Genaral
5(16bit)
purpose
Basic 1(16bit)
SP| 2 2 1(1) 1(1) 1(1) l(l) 2 2 1(1) 1 ) 1(1) 1(1)
Comm. .
12C 2 2 1(2) 1(2) 1(2) 1(2) 1(2) 1(2) _ 1 (4) _ 1(2)
Interface 3
USART 2 2 2 2 2 2 2 2 2 19 1@ 1@
12-bit ADC 16 ext 10 ext
10 ext +3 int 9 ext +3 int 9 ext +3 int
(number of channels) +3int +3int
Touchkeys - 18 21 24 -
Analog comparator - 2 2 2 -
7 bit DAC - 2 2 2 -
Operational amplifier - 1 1 1 -
GPIOs 55 | 39 l 25 ‘ 28 ‘ 23 28 26 27 15 ‘ 25/26 ‘ 15 ‘ 16
Max. CPU frequency 72 MHz
Operating voltage 20-55V
1
No SPI2
2 No 12C2
® No USART2
revl.13 -5- 2025-12-08
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FT32FE030C 6 AT 6T

CPU Core

32: ARM Cortex 32bit CPU

F: General type

Sub-family

030: MO Entry level
032: MO Touch
072: MO USB

Number of Pins

J: 8

D: 14

Y: 16

F: 20 Code Size
G: 28 4: 16k
K: 32 6: 32k
H: 44 8: 64k
C: 48 B: 128k
R: 64 C: 256k
V: 100

Z: 144

I: 176

Version
A-C

Figure 2.1 MCU Product Ordering Information

revl.13

(empty) Tray Packing
TR: Tape and Reel

Temperature Grade
6: -40 ~ 85°C

7: -40 ~105°C

3: -40~125°C

Package Type
P: TSSOP

T: LQFP

H: BGA

I: UFBGA
U: QFN 4*4
W: QFN 5*5
Y: QFN7*7
V: VFQFPN
S: SOP
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3. Function overview

3.1. Arm® Cortex® -MO Core

The Arm® Cortex® -MO is a generation of ARM 32-bit RISC processors for embedded systems. It has been
developed to provide a low-cost platform that meets the needs of MCU implementation, with a reduced pin
count and low-power consumption, while delivering outstanding computational performance and an
advanced system response to interrupts.

The Arm® Cortex® -MO processors feature exceptional code-efficiency, delivering the high performance
expected from an ARM core, with memory sizes usually associated with 8- and 16-bit devices.

The FT32F03xx6/x8 devices embed ARM core and are compatible with all ARM tools and software.

3.2. Memories
The device has the following features:

® 4/8 kBytes of embedded SRAM accessed (read/write) at CPU clock speed with 0 wait states.
® The non-volatile memory is divided into two arrays:

— 64/32+4 kBytes of embedded Flash memory for programs and data

— Option bytes

The option bytes are used to write-protect the memory (with 0.5 kB granularity) and/or readout-protect the
whole memory with the following options:

—Level 0: no readout protection

—Level 1: memory readout protection, the Flash memory cannot be read from or written to if either debug
features are connected or boot in RAM is selected

—Level 2: chip readout protection, debug features (Cortex®-MO serial wire) and boot in RAM selection

disabled

3.3. Boot modes

At startup, the boot pin and boot selector option bit are used to select one of the three boot options:

® boot from User Flash memory
® boot from System Memory
® boot from embedded SRAM
Table 3.1 Boot modes configuration

configuration
Mode
nBOOT1 BOOTO pin
0 Flash memory
1 System Memory
1 embedded SRAM
revl.13 -8- 2025-12-08
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3.4. Cyclic redundancy check calculation unit (CRC)

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code using a configurable
generator polynomial value and size.

Among other applications, CRC-based techniques are used to verify data transmission or storage integrity.
In the scope of the EN/IEC standard, they offer a means of verifying the Flash memory integrity. The CRC
calculation unit helps compute a signature of the software during runtime, to be compared with a reference
signature generated at link-time and stored at a given memory location.

3.5. Power management
3.5.1. Power supply schemes

® Vpp=2.0 to 5.5V: external power supply for I/Os and the internal regulator. It is provided externally
through VDD pins.

® Vppa=Vpp : external analog power supply for ADC, Reset blocks, RCs and PLL (minimum voltage to be
applied to Vppa is 2.4V when the ADC_VREF is Vppa, minimum voltage to be applied to Vppa is 2.7V
when the ADC_VREEF is internal reference voltage 2.5V). It is provided externally through Vppa pin. The
Vppa Voltage level must be equal to the VDD voltage level.

3.5.2. Power supply supervisors

The device has integrated power-on reset (POR) and power-down reset (PDR) circuits. They are always
active, and ensure proper operation above a threshold of 2V. The device remains in reset mode when the
monitored supply voltage is below a specified threshold, Vpor/ppr-

® The POR monitors only the Vpp supply voltage. During the startup phase Vppa and Vpp power-on
together, and Vppa should be equal to Vpp,

® The PDR monitors both the Vpp and Vppa supply voltages, however the Vppa power supply supervisor
can be disabled (by programming a dedicated Option bit) to reduce the power consumption if the
application design ensures that Vpp, is equal to Vpp.

The device features an embedded programmable voltage detector (PVD) that monitors the Vpp power
supply and compares it to the Vpyp threshold. An interrupt can be generated when Vpp drops below the Vpyp
threshold and/or when Vpp is higher than the Vpyp threshold. The interrupt service routine can then generate
a warning message and/or put the MCU into a safe state.The PVD is enabled by software

3.5.3. Voltage regulator

The FT32F03xx6/x8 microcontrollers have a 1.6V regulator and a 1.5V regulator.

The 1.6V regulator has two operating modes and it is always enabled after reset.

® Normal: Normal is used in normal operating mode or Stop mode
® LP: Low power (LP) can be used in Stop mode where the power demand is reduced.

In Standby mode, it is put in power down mode. In this mode, the 1.6V regulator output is in high impedance
and the kernel circuitry is powered down, including zero consumption ( but the contents of the register and
SRAM are lost)

The 1.5V regulator can be enabled/disabled by Software.

revl.13 -9- 2025-12-08
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3.5.4. Low-power modes

The FT32F03xx6/x8 microcontrollers support three low-power modes to achieve the best balance between
low power consumption, short startup time and available wakeup sources.

Note: To ensure that the chip can enter the lowest power consumption state, all 1/Os (including unbound 1/Os.
The maximum number of 1/O of the chip is 55, but LQFP48 only has 39 bound, the other 16 unbound also
need to be dealt with) must have a fixed state (output O or 1, input pull-down or pull-up), or configured in
analog mode. They can't be left floating, so as to avoid unnecessary power leakage.

® Sleep mode

In Sleep mode, only the CPU is stopped. All peripherals continue to operate and can wake up the CPU when
an interrupt/event occurs.

® Stop mode

Stop mode achieves very low power consumption while retaining the content of SRAM and registers. All
clocks in the 1.6V domain are stopped, the PLL, the HSI RC, HSI14 RC, HSI48 RC and the HSE crystal
oscillators are disabled. The 1.6V voltage regulator can also be put either in normal or in low power mode.

The device can be woken up from Stop mode by any of the EXTI lines. The EXTI line source can be one of
the 16 external lines or RTC.

The IWDG can work in stop mode.
® Standby mode

The Standby mode is used to achieve the lowest power consumption. The internal 1.6V voltage regulator is
switched off so that the entire 1.6V domain is powered off. The PLL, the HSI RC, HSI14 RC, HSI48 RC and
the HSE crystal oscillators are also switched off. After entering Standby mode, SRAM and register contents
are lost except for registers in the RTC domain and Standby circuitry.

The device exits Standby mode when an external reset (NRST pin), an IWDG reset, a rising edge on the
WKUP pins, or an RTC event occurs.

IWDG and RTC and corresponding clocks still work normally in standby mode.

3.6. GPIO

Each of the GPIO pins can be configured by software as output (push-pull or open-drain), as input (with or
without pull-up or pull-down) or as peripheral alternate function. Most of the GPIO pins are shared with
digital or analog alternate functions.

The I/O configuration can be locked if needed following a specific sequence in order to avoid spurious
writing to the 1/Os registers.

revl.13 -10- 2025-12-08
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3.7.

Clocks and startup

System clock selection is performed on startup, however the HSI RC 8 MHz oscillator is selected as default
CPU clock on reset. An external 4-32 MHz clock can be selected, in which case it is monitored for failure. If
failure is detected, the system automatically switches back to the HSI RC oscillator. A software interrupt is
generated if enabled. Similarly, full interrupt management of the PLL clock entry is available when

necessary (for example on failure of an indirectly used external crystal, resonator or oscillator).

Several prescalers allow the application to configure the frequency of the AHB and the APB domains. The
maximum frequency of the AHB and the APB domains is 72 MHz.

CRS
to ADC
» Asynch
HSI48 RC HSI48 Caﬁn;ouqous
48MHz
OSTRC s » t012C
8MHz SYSCLK
to AHB bus,
HSI14 RC HSI14 core,Flash,DMA
14MHz to system timer
SW » FCLK Cortex free
\ELLSRC PLLMUL running clock
PLL n AHB APB
/1,23, ]|« 3, — prescaler [1| prescaler |PCLK to APB
.16 ||+ | lpIICIK N,2,.512] |/1,2,4,8,16 peripherals
PREDIV
HSE
if(APB1
CSS L | prescaler | _p ©0TIM136,
=1)*1 else *2 14,15,16,17
» to USART2
4~32MHz PCLK
HSE OSC ||
SYSS'S-F— L » to USART1
RTCSEL[1:0] LSE—
/32 ]
LSE OSC » to RTC
32.768kHz
LSIRC » to IWDG
40kHz PLLNODIV
PLLCLK MCO
HSI ———— MOOPRE — > to TMI14
HSI48
HSI14 /1,2,4, -
HSE ... 128 Main clock output
SYSCLK
LS
LSE

revl.13

Figure 3.1 Clock tree

11 -

2025-12-08




Fremont Micro Devices FT32F03xx6/x8

3.8. Comparator

The device embeds two fast low-power comparators with programmable reference voltage (internal or
external), hysteresis and speed (low speed for low power) and with selectable output polarity.

The reference voltage can be selected from :

® external I/O

® DAC output pin

Both comparators can wake up from STOP mode, generate interrupts and breaks for the timers and can be
also combined into a window comparator.

3.9. Direct memory access controller (DMA)

The 5-channel general-purpose DMAs manage memory-to-memory, peripheral-to-memory and
memory-to-peripheral transfers.

The DMA supports circular buffer management, removing the need for user code intervention when the
controller reaches the end of the buffer.

Each channel is connected to dedicated hardware DMA requests, with support for software trigger on each
channel. Configuration is made by software and transfer sizes between source and destination are
independent.

DMA can be used with the main peripherals: SPIx , 12Cx, USARTX, all TIMx timers (except TIM14) and ADC.
3.10. Interrupts and events

3.10.1. Nested vectored interrupt controller (NVIC)

The FT32F03xx6/x8 family embeds a nested vectored interrupt controller able to handle up to 32 maskable
interrupt channels (not including the 16 interrupt lines of Cortex®-MO0) and 4 priority levels.

Closely coupled NVIC gives low latency interrupt processing
Interrupt entry vector table address passed directly to the core
Closely coupled NVIC core interface

Allows early processing of interrupts

Processing of late arriving higher priority interrupts

Support for tail-chaining

Processor state automatically saved

Interrupt entry restored on interrupt exit with no instruction overhead

This hardware block provides flexible interrupt management features with minimal interrupt latency.

3.10.2. Extended interrupt/event controller (EXTI)

The EXTI consists of 32 edge detector lines used to generate interrupt/event requests and wake-up the
system. Each line can be independently configured to select the trigger event (rising edge, falling edge, both)
and can be masked independently. A pending register maintains the status of the interrupt requests. The
EXTI can detect an external line with a pulse width shorter than the internal clock period.
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3.11. Analog-to-digital converter (ADC)

The 12-bit analog-to-digital converter has up to 16 external and 4 internal (temperature sensor, voltage
reference, I/O sample &hold circuit, operational amplifier) channels and performs conversions in single-shot
or scan modes. In scan mode, automatic conversion is performed on a selected group of analog inputs.

The ADC can be served by the DMA controller.

An analog watchdog feature allows very precise monitoring of the converted voltage of one, some or all
selected channels. An interrupt is generated when the converted voltage is outside the programmed
thresholds.

3.11.1. Temperature sensor (V+s)

The temperature sensor(TS) is internally connected to the ADC_IN16 input channel which is used to convert
the sensor output voltage V+s into a digital value.

To improve the accuracy of the temperature sensor measurement, each device is individually
factory-calibrated by FMD. The temperature sensor factory calibration data are stored by FMD in the system
memory area, accessible in read-only mode.

Table 3.2 Temperature sensor calibration values

Name Description Memory address

TS_CAL1 TS ADC raw data acquired at a temperature of Ox1FFF F7B8 - Ox1FFF F7B9

25 °C(25 °C), Vppa=3.3 V(+10 mV)

TS ADC raw data acquired at a temperature of
110 °C(z5 °C), Vppa=3.3 V(10 mV)

TS_CAL2 Ox1FFF F7C2 - OX1FFF F7C3

3.11.2. Internal voltage reference (Vrerint)

The internal voltage reference (Vgrerint) provides a stable (bandgap) voltage output for the ADC. Vgepint IS
internally connected to the ADC_IN17 input channel. The precise voltage of Vrernt is individually measured
for each part by FMD during production test and stored in the system memory area. It is accessible in
read-only mode.

Table 3.3 Internal voltage reference calibration values

Name Description Memory address

Raw data acquired at a temperature of
VREFINT CAL Ox1FFF F7BA - Ox1FFF F7BB
- 25 °C(15 OC), VDDA:3-3 V(ilO mV)

3.11.3. I/O sample &hold circuit (Viosp)

The I/O sample and hold circuit is used to hold the input voltage (Viosn) for ADC conversion. The Vigsy is
internally connected to the ADC_IN18 input channel. And the ADC should convert V,osy as soon as possible
to avoid error because the hold time is limited.

3.11.4. Operational amplifier (Vop)

The output of OPAMP is internally connected to the ADC_IN19 input channel. The offset voltage of OPAMP
is individually factory-calibrated by FMD and stored in the system memory area (read only), which will be
auto reloaded to the register of OPAMP after power on and can be access by users.
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3.12. Timers and watchdogs

The FT32F03xx6/x8 devices include five general-purpose timers, a basic timer and an advanced control

timer.
Table 3.4 Timer feature comparison
DMA Capture
i i Counter Counter Prescaler Complementary
Timer type || Timer . request /Compare
resolution type factor ) outputs
generation | channels
integer
Advanced ) Up, down,
TIM1 16-bit from V 4 3
control Up/down
1 to 65536
integer
) Up, down,
TIM3 16-bit from J 4 —
Up/down
1 to 65536
integer
TIM14 16-bit Up from \ 1 —
General 1to 65536
purpose integer
TIM15 16-bit Up from \ 2 1
1 to 65536
integer
TIM16, .
16-bit Up from \ 1 1
TIM17
1 to 65536
integer
Basic TIM6 16-bit Up from \ 0 —
1 to 65536

3.12.1. Advanced-control timer (TIM1)

The advanced-control timer (TIM1) can be seen as a three-phase PWM multiplexed on six channels. It has
complementary PWM outputs with programmable inserted dead times. It can also be seen as a complete
general-purpose timer. The four independent channels can be used for:

® input capture

® output compare

® PWM generation (edge or center-aligned modes)
® one-pulse mode output

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

The counter can be frozen in debug mode.

Many features are shared with those of the standard timers which have the same architecture. The
advanced control timer can therefore work together with the other timers via the Timer Link feature for
synchronization or event chaining.
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3.12.2. General-purpose timers (TIM3/TIM14/TIM15/TIM16/TIM17)

There are five synchronizable general-purpose timers embedded in the FT32F03xx6/x8 devices. Each
general-purpose timer can be used to generate PWM outputs, or as simple time base.

TIM3

FT32F03xx6/x8 devices feature a synchronizable 4-channel general-purpose timer. TIM3 is based on a
16-bit auto-reload up/downcounter and a 16-bit prescaler. They feature 4 independent channels each for
input capture/output compare, PWM or one-pulse mode output.

The TIM3 general-purpose timer can work together or with the TIM1 advanced-control timer via the Timer
Link feature for synchronization or event chaining.

TIM14

This timer is based on a 16-bit auto-reload upcounter and a 16-bit prescaler.

TIM14 features one single channel for input capture/output compare, PWM or one-pulse mode output.

Its counter can be frozen in debug mode.

TIM15/TIM16/TIM17

The TIM15, TIM16 and TIM17 timers can work together, and TIM15 can also operate withTIM1 via the Timer
Link feature for synchronization or event chaining.

TIM15 can be synchronized with TIM16 and TIM17.
These timers are based on a 16-bit auto-reload upcounter and a 16-bit prescaler.

TIM15 has two independent channels, whereas TIM16 and TIM17 feature one single channel for input
capture/output compare, PWM or one-pulse mode output.

TIM15, TIM16 and TIM17 have a complementary output with dead-time generation and independent DMA
request generation.

Their counters can be frozen in debug mode.

3.12.3. Basic timers (TIM6)

TIM6 can be used as generic 16-bit time bases.

3.12.4. Independent watchdog (IWDG)

The independent watchdog is based on an 8-bit prescaler and 12-bit downcounter with user-defined refresh
window. It is clocked from an independent 40 kHz internal RC and as it operates independently from the
main clock, it can operate in Stop and Standby modes. It can be used either as a watchdog to reset the
device when a problem occurs, or as a free running timer for application timeout management. It is hardware
or software configurable through the option bytes. The counter can be frozen in debug mode.

3.12.5. System window watchdog (WWDG)

The system window watchdog is based on a 7-bit downcounter that can be set as free running. It can be
used as a watchdog to reset the device when a problem occurs. It is clocked from the APB clock (PCLK). It

revl.13 -15- 2025-12-08




Fremont Micro Devices

FT32F03xx6/x8

has an early warning interrupt capability and the counter can be frozen in debug mode.

3.12.6. SysTick timer

This timer is dedicated to real-time operating systems, but could also be used as a standard down counter. It

features:

® a 24-bit down counter

autoreload capability

°
® maskable system interrupt generation when the counter reaches 0
°

programmable clock source

3.13. Touchkeys

The FT32F03xx6/x8 devices provide a simple solution for adding capacitive sensing functionality to any

application. These devices offer up to 24 capacitive sensing channels distributed over 3 analog I/0O groups.

Table 3.5 Capacitive sensing GPIO available on FT32F032xx (VerA~C)

Group Capacitive sensing signal name Pin name
TSC_G1_I01 PAO
TSC_G1_102 PAL
TSC_G1_103 PA2
TSC_G1_I04 PA3
! TSC_G1_I05 PA5
TSC_G1_I06 PA6
TSC_G1_107 PA7
TSC_G1_108 PB1
TSC_G2_I01 PBO
TSC_G2_102 PB2
TSC_G2_103 PB10
TSC_G2_104 PB11
2 TSC_G2_I05 PB13
TSC_G2_106 PB14
TSC_G2_107 PB15
TSC_G2_108 PA8
TSC_G3_I01 PA9
TSC_G3_102 PA10
TSC_G3_I03 PA11
TSC_G3_I104 PA12
3 TSC_G3_I05 PA14
TSC_G3_I06 PA15
TSC_G3_I07 PB3
TSC_G3_108 PB4
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Table 3.6 Capacitive sensing GPIO available on FT32F032xx (=VerD)

Group Capacitive sensing signal name Pin name

TSC_G1_CAP PB12
TSC_IO1 PAO
TSC_IO2 PA1
TSC_IO3 PA2
TSC_lO4 PA3
TSC_IO5 PA5
TSC_IO6 PAG6
TSC_IO7 PA7
TSC_IO8 PB1
TSC_I09 PBO
TSC_lO10 PB2
TSC 1011 PB10

1 TSC_1012 PB11
TSC_lO13 PB13
TSC_lO14 PB14
TSC_lO15 PB15
TSC_lO16 PA8
TSC_1017 PA9
TSC_l018 PA10
TSC_l0O19 PA11
TSC_1020 PA12
TSC_1021 PA14
TSC_1022 PA15
TSC_1023 PB3
TSC_1024 PB4

3.14. Real-time clock (RTC)

The RTC is an independent BCD timer/counter. Its main features are the following:

® calendar with subseconds, seconds, minutes, hours (12 or 24 format), week day, date, month, year, in
BCD (binary-coded decimal) format
automatic correction for 28, 29 (leap year), 30 and 31 day of the month
programmable alarm with wake up from Stop and Standby mode capability

RTC on-the-fly correction from 1 to 32767 RTC clock pulses. This can be used to synchronize the RTC
with a master clock

® digital calibration circuit with 1 ppm resolution, to compensate for quartz crystal inaccuracy

Two anti-tamper detection pins with programmable filter. The MCU can be woken up from Stop and
Standby modes on tamper event detection

® timestamp feature which can be used to save the calendar content. This function can be triggered by an
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event on the timestamp pin, or by a tamper event. The MCU can be woken up from Stop and Standby
modes on timestamp event detection

® reference clock detection: a more precise second source clock (50 or 60 Hz) can be used to enhance
the calendar precision

The RTC clock sources can be:

® a 32.768 kHz external crystal
® the internal low-power RC oscillator (typical frequency of 40 kHz)

® the high-speed external clock divided by 32

3.15. Inter-integrated circuit interface (12C)

Up to two 12C interfaces (12C1 and 12C2) can operate in multimaster or slave modes. Both can support
Standard mode (up to 100 kbit/s), Fast mode (up to 400 kbit/s) and Fast Mode Plus (up to 1 Mbit/s) with 20
mA output drive on most of the associated 1/Os.

Both support 7-bit and 10-bit addressing modes, multiple 7-bit slave addresses (two addresses, one with
configurable mask). They also include programmable analog and digital noise filters.

Table 3.7 Comparison of 12C1 and 12C2

I2C features 12C1 12C2
7-bit addressing mode \ \
10-bit addressing mode \ \
Standard mode \ \
Fast mode \ \
Independent clock \ —
SMBus \ —
Fast Mode Plus with 20 mA output drive I/Os \ —
Wakeup from STOP — —

3.16. Universal synchronous/asynchronous receiver/transmitter (USART)

The device embeds two universal synchronous/asynchronous receivers/transmitters (USART1, USART2)
which communicate at speeds of up to 9 Mbit/s.They provide hardware management of the CTS, RTS and
RS485 DE signals, multiprocessor communication mode, master synchronous communication and
single-wire half-duplex communication mode. USART1 have a clock domain independent of the CPU clock.
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Table 3.8 Comparison of USART1 and USART2

USART features USART1 USART?2

Hardware flow control for modem

Continuous communication using DMA

Multiprocessor communication

Synchronous mode

< | << |<|=<

Single-wire half-duplex communication

Receiver timeout interrupt

Auto baud rate detection
RS485 Driver enable

2|2 || 2|2 <] <2<

3.17. Serial peripheral interface (SPI)

Two SPIs are able to communicate up to 18 Mbit/s in slave and master modes in full-duplex and half-duplex
communication modes. The 3-bit prescaler gives 8 master mode frequencies and the frame size is
configurable from 4 bits to 16 bits. The SPI interfaces can be served by the DMA controller.

Table 3.9 SPI features

SPI features SPI1 SPI2
Hardware CRC calculation \ \
FIFO Rx/Tx FIFO V V
NSS pulse mode \ V
Tl mode \ \

3.18. Clock recovery system

The FT32F03xx6/x8 embeds a special block which allows automatic trimming of the internal 48 MHz
oscillator to guarantee its optimal accuracy over the whole device operational range. This automatic
trimming is based on the external synchronization signal, which could be either derived from USB SOF
signalization, from LSE oscillator, from an external signal on CRS_SYNC pin or generated by user software.
For faster lock-in during startup it is also possible to combine automatic trimming with manual trimming
action.

3.19. Serial wire debug port (SW-DP)

An ARM SW-DP interface is provided to allow a serial wire debugging tool to be connected to the MCU.,
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4. Pinouts and pin description
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Figure 4.1 LQF64(A) package pinout
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Figure 4.2 LQF48(A) package pinout
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VDD [T ] 1
PFO_OSC_IN[T ] 2
PF1_OSC_OUT [T |3
NRST[ 1] 4

VDDA[ T |5

PAOC T 16

PA1TL L 17
PA2 EI:\S\

FT32F030K8AT7
FT32F030K6AT7
LQFP32

T TPA14
T TPA13
T 1PA12
T 1PA11
T TPA10
T 1PA9

T 1PA8

1T 1VvDD

Figure 4.3 LQFP32(A) package pinout
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PAOT |6 19
PAILC T |7 18
PA2 T 18 17
\91011 121314 1516
2ILIBDA
foooooa >

Figure 4.4 LQFP32 (B) package pinout *

! PA8 and PB12 are bonded to pin-18. If PA8 and PB12 both output then PORTA8 = PORTB12. Pull-Up/Pull-Down

cannot be opposite of output data.
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PB3[ [ |[1® 28| T 1PA15
PB4 |2 27| T 1PA14
PB8 3 26| _1PA13
PBO [ |4 25| 1PA12
PAOL T |5 24| T 1PA11
PALILC T |6 23| T_1PA10
PA2 T 1|7 pr320r032G8BS722 | PA9
PA3[ |8 SOP28 21| 1PA8
PA4 T |9 20| 1PB15
PA5[ T /10 19| 1 1PB14
PA6 T |11 18| T PB13
PA7 112 17| 1 1PB12
PBO T /13 16 |71 VSS/BOOTO
PB1[ T |14 15|11 VDD/VDDA
Figure 4.5 SOP28(B) package pinout
pAOC T ||1@ 28| 1T _1PA11/BOOTO
PALLC T |2 271 1pPB4
PA2 1|3 26/ 1T 1PB3
PA3 |4 25T JpPA15
pPA5 1|5 24T 1pAl4
PAG (1|6 231 JpA12
PA7 LT | 7 FT32F032G8CS722| [ 1PA13
PBO 1|8 SOP28 21T 1PA10
pPB1 1|9 20T 1PA9
pB2 (|10 19T 1PA8
PB10 1|11 18| T 1PB15
PB11 1|12 17| ]PB14
vss [T |13 16| T ]PB13
vDD (1|14 15T 1PB12
Figure 4.6 SOP28(C) package pinout
BOOTO[ [1 ||e 200 _1PA14
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PA2 (18] 3] PA7
PA3 19| 12 ] PA6
PA4 [0 111 PA5
Figure 4.7 TSSOP20(A) package pinout
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Figure 4.9 QFN32(B) package pinout

2 PA8 and PB12 are bonded to pin-18. If PA8 and PB12 both output then PORTA8 = PORTB12. Pull-Up/Pull-Down

cannot be opposite of output data.
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Figure 4.11 QFN20(C) package pinout

% PFO and PB9 are bonded to pin-17. If PFO and PB9 both output then PORTFO = PORTB9. Pull-Up/Pull-Down cannot

be opposite of output data. When PFO is used as OSC_IN, then PB9 must be set to analog mode and all module

functions are disabled.
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Table 4.1 FT32F03xx6/x8 pin definitions

gl g|E|e|e|c|S|e|le|le|c g | @
@D S| | || )| S 2
Sla|R|I2|Q § |3 § g § Pin name = S AF Add. Func
c
15851319 3|5|5|5|%& £ 5
h e e e %) %) & c|lo|o|C
1 1 1 1 15 (14|16 | 1 1 — | — VDD S Complementary power supply
RTC_TAMP1
RTC_TS
2 2 |l -l —-—|-—-]-—-|—=—12|—=—|—=—1—— PC13 110 FC —
RTC_OUT
WKUP2
PC14-OSC32_IN OSC32_IN
3|1 3| -2 —|=|=({3|—=|—=1|-= /0| FC —
(PC14) RTC_OUT
PC15-0SC32_0OUT 0SC32_0uT
4l a|l—|3|—=|—=|—=18|—|—-1|—- /o | FC —
(PC15) RTC_OUT
PFO-OSC_IN
5 5 2 | —(—1—1 2 5 2 | — | 17 /10 | FC — OSC_IN
(PFO)
PF1-OSC_OUT
6 6 3| —|—1—1] 3 6 3 | — | 18 /0| FC — OSC_ouT
(PF1)
Device reset input / internal reset
7 7 4 4 — | — 4 7 4 4 19 NRST /10 | RST
output(active low)
8 - ==/ 1-—/—1—|1—1—1— PCO 110 FC EVENTOUT ADC_IN10
9 - ==/ 1-—/—1—|1—1—1— PC1 110 FC EVENTOUT ADC_IN11
n|—f--]1-—-1-\\-[—-1—=—1—=—1—1— PC2 110 FC EVENTOUT ADC_IN12
n|—|(—{-—/--1-=-\/-—-\—=-1—-—1—1— PC3 110 FC EVENTOUT ADC_IN13
12 8 - = —1—1— 8 — | — | — VSSA S Analog ground
13| 9 5 5 15 | — 5 9 5 5 20 VDDA S Analog power supply
USART2_CTS ADC_INO
COMP1_OUT | RTC_TAMP2
14 | 10 6 6 5 1 6 10 6 6 1 PAO 110 FC
TSC G1_lo1® WKUP1
— COMP1_VIN
EVENTOUT ADC_IN1
15 | 11 7 7 6 2 7 11 7 7 2 PA1 110 FC USART2_RTS COMP1_VIP
TSC_G1_I02% —
USART2_TX ADC_IN2
TIM15_CH1 COMP2_VIN
16|12 | 8 8 7 3 8 |12 | 8 8 3 PA2 /0| FC
COMP2_OUT
TSC_G1_103™
USART2_RX ADC_IN3
17 | 13 9 9 8 4 9 13 9 9 4 PA3 110 FC TIM15_CH2 COMP2_VIP
TSC_G1_104% —
i e e e el el el el el e PF4 110 FC EVENTOUT —
i e e el el el el el el e PF5 110 FC EVENTOUT —
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sl alazlal a2l Al A & =~ ~
SIS |18|2|C|lg|e|a|z|Q g | ¢
© o | N oS N o S 2
cls|lel9||R|la|2|2|3]|8 Pin name = 3] AF Add. Func
o o (@) =z =z =z Pz [ 2
5181515158/ 3|5(5|5|%8 £ &
219|192 |o|a|a|o|O|O|0C
SPI1_NSS ADC_IN4
USART2_CK | Tsc G1 _caAP
TIM14 CH1 | [COMP1_VIP]
20| 14|10(10| 9 | —|10]|14|10]|10]| 5 PA4 1o | FC
[COMP1_VIN]
— [COMP2_VIP]
[COMP2_VIN]
SPI1_SCK [COMP1_VIN]
21|15 |11 |11 |10| 5 |11 |15 |11 |11 ]| 6 PA5 o | FC | TSc_G1_105" | [COMP2_VIN]
MCO ADC_IN5
SPI1_MISO
TIM3_CH1
TIM1_BKIN
2216|1212 |11 | 6 |12 |16 |12 ]| 12| 7 PA6 1o | FC TIM16_CH1 ADC_IN6
EVENTOUT
COMP1_OUT
TSC_G1_los®™
SPI1_MOSI
TIM3_CH2
TIM14_CH1
TIM1_CHIN
23|17 | 13|13 |12 | 7 13|17 |13 ]| 13| 8 PA7 1o | FC ADC_IN7
TIM17_CH1
EVENTOUT
COMP2_OUT
TSC_G1_Io7%
2| —| === =|=|=|=|1=1]= PC4 o | FC EVENTOUT ADC_IN14
S|l —| === =|=|=|=|1=1]= PC5 1o | FC — ADC_IN15
TIM3_CH3 ADC_IN8
TIM1_CH2N
26 |18 | 14|14 | 13| 8 | —| 18|14 | 14| — PBO 1o | FC
EVENTOUT LEDDRV
TSC_G2_101%
TIM3_CH4
ADC_IN9(S/H)
TIM14_CH1
27| 19| 15|15 | 14| 9 14| 19|15 ]| 15| 9 PB1 /0 | FC
TIM1_CH3N
LEDDRV
TSC_G1_los™
28|20 —|—|—=]10|—=]20|16| —]| — PB2 o | FC | TSC_G2_102% —
12C2_SCL
9|2 —|—-|=-|ln1|=-|22|—=| =] — PB10 o | FC —
TSC_G2_103™
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% % % % g g é % CE"’ % % Pin name -;E_‘ ;:g AF Add. Func
J|Y|Y|T|o|e|o|o|Oo|0O|0O n
I2C2_SDA
o|2|—|—|—|12|—]22|—|—|— PB11 /o | FC EVENTOUT —
TSC_G2_104%
31| 23|16 |16 |16 |13 | 15|23 | — | 16 | 10 VSS Ground
32 (24|17 (17 | 15| 14 | 16 | 24 | 17 | 17 | 11 VDD S Digital power supply
SPI2_NSS [COMP1_VIP]
33|25 | —|18|17|15| — |25 |18 | — | — PB12 /o | FC TIM1_BKIN [COMP2_VIP]
EVENTOUT | TSC_G2_CAP
SPI2_SCK
34|26 —|—|18|16|—]26|—|—1|— PB13 /o | FC TIM1_CHIN —
TSC_G2_105%
SPI2_MISO
TIM1_CH2N
Bl27| —| — |19 |17 | —|27| — | — | — PB14 /o | FC —
TIM15_CH1
Tsc_G2_los™
TSC_G2_107% | RTC_REFIN
SPI2_MOSI
36|28 —|—|20|18|—]|28|—|—|— PB15 /o | FC TIM1_CH3N
TIM15_CHIN N
TIM15_CH2
70 [T [ [ [ U [ S U S — PC6 /o | FC TIM3_CH1 —
|- === =|=|=|=|—=1|- PC7 /o | FC TIM3_CH2 —
Y| —|—-=-]=|=|=|=|=|-1|- PC8 /0 | FC TIM3_CH3 —
7o [ [N R (R L I [ [y [ — PC9 /o | FC TIM3_CH4 —
USART1_CK
TIM1_CH1
EVENTOUT
41|29 18|18 |21 |19 | — | 29| 18 | 18 | — PA8 o | FC LEDDRV
MCO
CRS_SYNC
TSC_G2_l08%
USART1_TX
TIM1_CH2
42 (30| 19|19 | 22|20 (17|30 |19 |19 ] 12 PA9 /O | FC | TIM15 BKIN LEDDRV
MCO
TSC_G3_101®
USART1_RX
TIM1_CH3
43 [ 31| 20| 20| 23|21 |18|31|20]|20] 13 PA10 10 | FC LEDDRV
TIM17_BKIN
TSC_G3_102%
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=l alzlal | Al & & &~ ~
SIS |18|2|C|lg|e|a|z|Q g | ¢
0 IN S 3
L R S NMENEAR IR RS Pin name = 3] AF Add. Func
[ T [ o o o O zZ pd pd Z c =}
clolo|lo|Q 1212555 |Y [N
219|192 |o|a|a|o|O|O|0C
USART1_CTS
TIM1_CH4
44 32 |21 |21 |24 |28 |— |32 |21 |— |— PA11l /O | FC EVENTOUT —
COMP1_OUT
TSC_G3_103%
USART1_RTS
TIM1_ETR
45 (33|22 |22 |25 | 23| — |33 |22 | — | — PA12 o | FC EVENTOUT —
COMP2_OUT
TSC_G3_104®
IR_OUT LEDDRV
PA13 SWDIO [COMP1_VIP]
46 | 34 | 23 | 23 | 26 |22 |19 | 34 | 23 | 21 | 14 1o | FC
(SWDIO) [COMP2_VIP]
TSC_G3_CAP
a7 |35 | — | —|—|—=|—=1|3|—-|—]|— PF6 o | FC [2C2SCL —
8l | —|—|—|—=|—=1]3|—|—]|— PF7 o | FC [2C2SDA —
USART2_TX
PAl4
49 | 37 | 24 | 24 | 27 | 24|20 | 37 | 24 | 22 | 15 1o | FC SWCLK LEDDRV
(SWCLK)
TSC_G3_105%
SPI1_NSS
USART2_RX
50 (38|25 |25 | 28| 25| — | 38|25 |23 | — PA15 o | FC LEDDRV
EVENTOUT
TSC_G3_106Y
Bl—| === |=|=]=|=|=1-= PC10 o | FC — —
R —|—=-|=|=|=|=]=|=|=1-= PC11 o | FC — —
B|l—|—|=l=|=|=|=|=|=1]= PC12 1o | FC — —
54| — | —| = =|=|=|=|=|=1]= PD2 1o | FC TIM3_ETR —
SPI1_SCK
55 |39 | 26 | 26| 1 |26 | —|39|26]|24]| — PB3 1o | FC EVENTOUT LEDDRV
TSC_G3_I07%
SPI1_MISO
TIM3_CH1
56|40 |27 | 27| 2 | 27| — | 40|27 | 25 | — PB4 o | FC LEDDRV
EVENTOUT
TSC_G3_lo8™
SPI1_MOSI
[2C1_SMBA
57 |41 | 28|28 | — | — | —|41|28]|26| — PB5 o | FC LEDDRV
TIM16_BKIN
TIM3_CH2
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=l alalagsl al Al | 2l =~ =] ~
SIS |18|2|C|lg|e|a|z|Q g | ¢
o o | N o | o | & 2
cls|lel9||R|la|2|2|3]|8 Pin name = 3] AF Add. Func
[ o [ o o a| o zZ pd z zZ c =}
ololo|lo|2 2121518558 [
219|192 |o|a|a|o|O|O|0C
12C1_SCL
USART1_TX
58 142129 |29 | — | — | — |42 |29 | 27 | — PB6 110 FCf LEDDRV
TIM16_CHIN
12C1_SDA
591433 (30| — | —|—|43]30 (28| — PB7 110 FCf USART1_RX LEDDRV
TIM17_CHI1N
60 | 44 | 31 | 31| 16 | 28 1 44 | 31 1 10 BOOTO | B Boot memory selection
12C1_SCL
61|45 | — | — 3 — | — | 45| 32 3 16 PB8 110 FCf —
TIM16_CH1
[2C1_SDA
IR_OUT
62 | 46 | — | — 4 — | — | 46 | — 2 17 PB9 110 FCf —
TIM17_CH1
EVENTOUT
63|47 132|132 |16 | 13| — |47 || — | — | — VSS S Ground
64 (48 | — | — 15|14 | — |48 | — | — | — VDD S Digital power supply

1. TSC_Gx_lOxx is applied for VerA~C chips, for 2VerD chips, refer to Table 4.4 or Table 4.6.

Table 4.2 abbreviations used in the pin definition table

Name Abbreviation Definition
Pin name Unless otherwise specified in brackets below the pin name, the pin function during and after
reset is the same as the actual pin name
S Supply pin
Pin type I Input-only pin
/0 Input/output pin
FC Standard 5V 1/O
I/O FCf Standard 5V /O, I12C FM+ capable
structure B Dedicated BOOTO pin
RST Bidirectional reset pin with embedded weak pull-up resistor
Notes Unless otherwise specified by a note, all I/Os are set as floating inputs during and after reset.
Pin AF Functions selected through GPIOx_AFR registers
functions Add. func Functions directly selected/enabled through peripheral registers
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Table 4.3 PA alternate functions (VerA~C)
Pin name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO USART2_CTS TSC_G1_l01 COMP1_OUT
PA1 EVENTOUT | USART2_RTS TSC_G1_102
PA2 TIM15_CH1 | USART2_TX TSC_G1_103 COMP2_OUT
PA3 TIM15_CH2 | USART2_RX TSC_G1_104
PA4 SPI1_NSS USART2_CK TIM14_CH1
PAS5 SPI1_SCK MCO TSC_G1_l05
PAG SPI1_MISO | TIM3_CH1 TIM1_BKIN | TSC_G1_lO6 TIM16_CH1 | EVENTOUT | COMP1_OUT
PA7 SPI1_MOSI | TIM3_CH2 TIM1_CHIN | TSC_G1_l07 | TIM14_CH1 | TIM17_CH1 | EVENTOUT | COMP2_OUT
PA8 MCO USART1_CK TIM1_CH1 | EVENTOUT | CRS_SYNC | TSC_G2_l08
PA9 TIM15_BKIN | USART1_TX TIM1_CH2 | TSC_G3_lO1 MCO
PA10 TIM17_BKIN | USART1_RX TIM1_CH3 | TSC_G3_l02
PA11l EVENTOUT | USART1_CTS | TIM1_CH4 | TSC_G3_l03 COMP1_OUT
PA12 EVENTOUT | USART1 RTS | TIM1_ETR | TSC_G3_104 COMP2_OUT
PA13 SWDIO IR_OUT
PAl14 SWCLK USART2_TX TSC_G3_l05
PA15 SPI1_NSS USART2_RX EVENTOUT | TSC_G3_106
Table 4.4 PA alternate functions (=VerD)

Pin name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO USART2_CTS TSC_lo1 COMP1_OUT
PA1 EVENTOUT | USART2_RTS TSC_I02
PA2 TIM15_CH1 | USART2_TX TSC_IO3 COMP2_OUT
PA3 TIM15_CH2 | USART2_RX TSC_IO4
PA4 SPI1_NSS USART2_CK TIM14_CH1
PA5 SPI1_SCK MCO TSC_IO5
PA6 SPI1_MISO | TIM3_CH1 TIM1_BKIN | TSC_lO6 TIM16_CH1 | EVENTOUT | COMP1_OUT
PA7 SPI1_MOSI | TIM3_CH2 TIM1_CHIN | TSC_lO7 TIM14_CH1 | TIM17_CH1 | EVENTOUT | COMP2_OUT
PA8 MCO USART1_CK TIM1_CH1 | EVENTOUT | CRS_SYNC | TSC_lO16
PA9 TIM15_BKIN | USART1_TX TIM1_CH2 | TSC_lO17 MCO
PA10 TIM17_BKIN | USART1_RX TIM1_CH3 | TSC_lO18
PA11l EVENTOUT | USART1_CTS | TIM1_CH4 | TSC_IO19 COMP1_OUT
PA12 EVENTOUT | USART1_RTS | TIM1_ETR | TSC_I020 COMP2_OUT
PA13 SWDIO IR_OUT
PA14 SWCLK USART2_TX TSC_1021
PA15 SPI1_NSS USART2_RX EVENTOUT | TSC_l022
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Table 4.5 PB alternate functions (VerA~C)

Pin name AFO AF1 AF2 AF3 AF4

PBO EVENTOUT | TIM3_CH3 TIM1_CH2N | TSC_G2_I01

PB1 TIM14_CH1 | TIM3_CH4 TIM1_CH3N | TSC_G1_108

PB2 TSC_G2_102

PB3 SPI1_SCK EVENTOUT TSC_G3_107

PB4 SPI1_MISO | TIM3_CH1 EVENTOUT | TSC_G3_l08

PB5 SPI1_MOSI | TIM3_CH2 TIM16_BKIN | 12C1_SMBA

PB6 USART1_TX | 12C1_SCL TIM16_CHIN

PB7 USART1_RX | 12C1_SDA TIM17_CHIN

PB8 I2C1_SCL TIM16_CH1

PB9 IR_OUT I2C1_SDA TIM17_CH1 | EVENTOUT

PB10 I2C1_SCL TSC_G2_103

PB11 EVENTOUT | 12C1_SDA TSC_G2_104

PB12 SPI2_NSS EVENTOUT TIM1_BKIN

PB13 SPI2_SCK TIM1_CHIN | TSC_G2_I05

PB14 SPI2_MISO | TIM15_CH1 TIM1_CH2N | TSC_G2_l06

PB15 SPI2_MOSI | TIM15_CH2 TIM1_CH3N | TIM15_CHIN | TSC_G2_l07

Table 4.6 PB alternate functions (=VerD)

Pin name AFO AF1 AF2 AF3 AF4

PBO EVENTOUT | TIM3_CH3 TIM1_CH2N | TSC_IO9

PB1 TIM14_CH1 | TIM3_CH4 TIM1_CH3N | TSC_IO8

PB2 TSC_lO10

PB3 SPI1_SCK EVENTOUT TSC_1023

PB4 SPI1_MISO | TIM3_CH1 EVENTOUT | TSC_l024

PB5 SPI1_MOSI | TIM3_CH2 TIM16_BKIN | 12C1_SMBA

PB6 USART1_TX | 12C1_SCL TIM16_CHIN

PB7 USART1 RX | 12C1_SDA TIM17_CHIN

PBS I2C1_SCL TIM16_CH1

PB9 IR_OUT I2C1_SDA TIM17_CH1 | EVENTOUT

PB10 I2C1_SCL TSC_lO11

PB11 EVENTOUT | 12C1_SDA TSC_I012

PB12 SPI2_NSS EVENTOUT TIM1_BKIN

PB13 SPI2_SCK TIM1_CHIN | TSC_lO13

PB14 SPI2_MISO | TIM15_CH1 TIM1_CH2N | TSC_IO14

PB15 SPI2_MOSI | TIM15_CH2 TIM1_CH3N | TIM15_CHIN | TSC_lO15
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Table 4.7 PC/PD/PF alternate functions

Pin name AFO
PCO EVENTOUT
PC1 EVENTOUT
pPC2 EVENTOUT
PC3 EVENTOUT
PC4 EVENTOUT
PC6 TIM3_CH1
PC7 TIM3_CH2
PC8 TIM3_CH3
PC9 TIM3_CH4
PD2 TIM3_ETR
PF4 EVENTOUT
PF5 EVENTOUT
PF6 12C2_SCL
PF7 12C2_SDA
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5.  Memory mapping

OXFFFF FFFF

7
0xE010 0000

O0xEO000 0000

6

0xC000 0000

5
0xA000 0000

4

0x8000 0000
3

0x6000 0000

2

0x4000 0000

1

0x2000 0000

0

0x0000 0000

1Sector = 4 Pages = 8Rows = 2 kBytes

revl.13

MO peripherals

Reserved

Reserved

Reserved

Reserved

Reserved

Peripherals

Reserved

SRAM

CODE

OXLFFF FFFF

Ox1FFF FAOO
Ox1FFF F800

Ox1FFF E800

0x0801 0000

0x0800 0000

0x0001 0000

0x0000 0000

Reserved

Option Bytes

System memory

Reserved

Flash main
memory

Reserved

main mem.,
system mem. or
SRAM
depending on
boot
configuration

Figure 5.1 Memory map
1 Row = 2048 bits = 256 Bytes = 64 Words
1 Page = 2 Row = 128 Words

-33-

0x4800 17FF

0x4800 0000

0x4002 4400

0x4002 0000

0x4001 8000

0x4001 0000

0x4000 8000
0x4000 6000
0x4000 5C00
0x4000 0000

AHB

Reserved

AHB

Reserved

APB

Reserved

APB

AHB

APB

2025-12-08




Fremont Micro Devices FT32F03xx6/x8
Table 5.1 peripheral register boundary addresses

BUS Boundary addresses Size Peripheral
0x4800 1800 - OX5FFF FFFF | ~384 MB | Reserved
0x4800 1400 - 0x4800 17FF 1kB GPIOF
0x4800 1000 - 0x4800 13FF | 1 kB Reserved
0x4800 0C00 - 0x4800 OFFF | 1 kB GPIOD
0x4800 0800 - 0x4800 OBFF | 1 kB GPIOC
0x4800 0400 - 0x4800 O7FF 1kB GPIOB
0x4800 0000 - 0x4800 O3FF 1kB GPIOA
0x4002 4400 - 0x47FF FFFF | ~128 MB | Reserved

AHB 0x4002 4000 - 0x4002 43FF 1kB TSC
0x4002 3400 - 0x4002 3FFF 3 kB Reserved
0x4002 3000 - 0x4002 33FF 1 kB CRC
0x4002 2400 - 0x4002 2FFF 3 kB Reserved
0x4002 2000 - 0x4002 23FF 1kB FLASH Interface
0x4002 1400 - 0x4002 1FFF 3 kB Reserved
0x4002 1000 - 0x4002 13FF 1 kB RCC
0x4002 0400 - 0x4002 OFFF | 3 kB Reserved
0x4002 0000 - 0x4002 O3FF | 1 kB DMA
0x4001 8000 - 0x4001 FFFF 32 kB Reserved
0x4001 5C00 - 0x4001 7FFF [ 9 kB Reserved
0x4001 5800 - 0x4001 5BFF 1 kB DBGMCU
0x4001 4CO00 - 0x4001 57FF | 3 kB Reserved
0x4001 4800 - 0x4001 4BFF 1kB TIM17
0x4001 4400 - 0x4001 47FF 1 kB TIM16
0x4001 4000 - 0x4001 43FF 1 kB TIM15
0x4001 3C00 - 0x4001 3FFF [ 1 kB Reserved
0x4001 3800 - 0x4001 3BFF 1 kB USART1
0x4001 3400 - 0x4001 37FF 1kB Reserved

APB 0x4001 3000 - 0x4001 33FF | 1 kB SPI1
0x4001 2C00 - 0x4001 2FFF | 1 kB TIM1
0x4001 2800 - 0x4001 2BFF 1 kB Reserved
0x4001 2400 - 0x4001 27FF 1kB ADC
0x4001 0800 - 0x4001 23FF 7 kB Reserved
0x4001 0400 - 0x4001 O7FF 1kB EXTI
0x4001 0000 - 0x4001 O3FF 1kB SYSCFG+COMP+OP
0x4000 7400 - 0x4000 FFFF | 35 kB Reserved
0x4000 7000 - 0x4000 73FF | 1 kB PWR
0x4000 6000 - 0x4000 6FFF | 4 kB Reserved
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BUS Boundary addresses Size Peripheral
AHB | 0x4000 5C00 - 0x4000 5FFF | 1 kB Reserved

0x4000 5800 - 0x4000 5BFF | 1 kB 12C2
0x4000 5400 - 0x4000 57FF 1kB 2C1
0x4000 4800 - 0x4000 53FF 3 kB Reserved
0x4000 4400 - 0x4000 47FF 1 kB USART2
0x4000 3C00 - 0x4000 43FF [ 2 kB Reserved
0x4000 3800 - 0x4000 3BFF | 1 kB SPI2
0x4000 3400 - 0x4000 37FF 1 kB Reserved
0x4000 3000 - 0x4000 33FF 1kB IWDG
APB | 0x4000 2C00 - 0x4000 2FFF | 1 kB WWDG

0x4000 2800 - 0x4000 2BFF | 1 kB RTC
0x4000 2400 - 0x4000 27FF 1 kB Reserved
0x4000 2000 - 0x4000 23FF 1kB TIM14
0x4000 1400 - 0x4000 1FFF | 3 kB Reserved
0x4000 1000 - 0x4000 13FF 1 kB TIM6
0x4000 0800 - 0x4000 OFFF | 2 kB Reserved
0x4000 0400 - 0x4000 O7FF 1 kB TIM3
0x4000 0000 - 0x4000 03FF 1kB Reserved
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6. Electrical characteristics

6.1. Parameter conditions

Unless otherwise specified, all voltages are referenced to Vss.

6.1.1. Minimum and maximum values

Unless otherwise specified, the minimum and maximum values are tested at T4 = 25 °C, Vpp = 3.3 V. Data
based on characterization results, design simulation and/or technology characteristics are indicated in the
table footnotes and are not tested in production

6.1.2. Typical values

Unless otherwise specified, typical data are based on T, =25 °C, Vpp = Vppa = 3.3 V. They are given only as
design guidelines and are not tested

6.1.3. Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are not tested.

6.1.4. Loading capacitor

MCU pin

C=50 pF -

Figure 6.1 Pin loading conditions

6.1.5. Pin input voltage

MCU pin

Figure 6.2 Pin input voltage
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6.1.6. Power supply scheme

Voo
VDD (mmmmm - :
[ ] Regulator |—>l| |
| |
|
5*100 nF L‘ ouT % 10 Iog;(is(rglei’lu i
I = ’
+1a 7 GPIO [ 15 IN_|%]iogic|| Digital & |
2 |3 Memories)|
| |
VSSr—| | !
Bl L Vl_ __________ I
Vbpa
VDDAL, |
L /—>
VREF+ »| Analog
o EE — vrer- | ADC (RC,
- » PLL.D
vssa L |
L >

Figure 6.3 Power supply scheme

Note: Each power supply pair (Vpp/Vss, Vopa/Vssa) must be decoupled with filtering ceramic capacitors as
shown above

6.1.7. Current consumption measurement

\
DD []

L
1

Figure 6.4 Current consumption measurement scheme

Ipp
N
N
A .
\—/  Vooa L;I
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6.2. Electrical characteristics

Stresses above the absolute maximum ratings may cause permanent damage to the device. These are
stress ratings only and functional operation of the device at these conditions is not implied. Exposure to
maximum rating conditions for extended periods may affect device reliability.

Table 6.1 Voltage characteristics

Symbol Description Min Max Unit
Vpp-Vss External main supply voltage o -0.3 6.0 \%
Vbpa-Vssa External analog supply voltage @ -0.3 6.0 \%
Voo-Vopa Allowed voltage difference for Vpp.Vppa 0 0 \%
Vin @ Input voltage on pin Vss —0.3 Voo + 0.3 v

Voltage difference between different
|AVppy| . — 0 mV
power supply pins

Voltage difference between different
[Vssx-Vss| . . — 0 mV
grounding pins

1. All main power (Vpp, Vopa) and ground (Vss, Vssa) pins must always be connected to the external power
supply, in the permitted range.

2. Viy maximum must always be respected. Refer to Table 6.2 for the maximum allowed injected current
values linypiny.

Table 6.2 Current characteristics

Symbol Description Max Unit
p2 [ Total current into sum of all VDD power lines (source) ) 120
Zlyss Total current out of sum of all VSS ground lines (sink) ® -120
lvoo Maximum current into each VDD power pin (source) ) 100
lvss Maximum current out of each VSS ground pin (sink) ® -100
Output current sink by any 1/0 (except PA11, PA12) and control pin 24
Output current sink by PA11 and PA12 pin 40
o Output current source by any I/O (except PA1l, PA12) and control pin -18 mA
Output current source by PA11 and PA12 pin -27
o ooy Output current sunk by PA8~10, PA13~15, PBO~7 45
Output current source by PA8~10, PA13~15, PBO~7 -2
IINJ(PIN)(Z) @ Injected current on FC and FCf pin -1/+0
Injected current on RST pin 0/+5
Zlingeiny Total injected current (sum of all I/O and control pins) @ +25

1. All main power (Vpp, Vppa) and ground (Vss, Vssa) pins must always be connected to the external power

supply, in the permitted range.

2. A positive injection is induced by V\y > Vpp while a negative injection is induced by Viy < Vss. Iingeny must
never be exceeded.

3. Negative injection disturbs the analog performance of the device.
4. When several inputs are submitted to a current injection, the maximum Zlyye) is the absolute sum of the

positive and negative injected currents.
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Table 6.3 Thermal characteristics
Symbol Description Value Unit
Tste Storage temperature range -40 to +150 °C
T; Maximum junction temperature 150 °C
6.3. Operating conditions
6.3.1. General operating conditions
Table 6.4 General operating conditions
Symbol Parameter Conditions Min Max Unit
fuelk Internal AHB clock frequency — 0 72 MHz
fecLk Internal APB clock frequency — 0 72 MHz
Vb Standard operating voltage — 2.0 55 \%
ADC_VREF = VDDA,
ADCE)LK < 500kHz 20 >5 v
Analog operating | ADC_VREF = VDDA,
Vopa Vooa= Voo 2.4 55 V
voltage ADCCLK < 16MHz
ADC_VREF =1Int.2.5V,
ADCE)LK < 250kHz i >5 v
LQFP64 — 333
LQFP48 — 370
LQFP32 — 364
Pp Power dissipation at TA= 85 °C ) QFN28 — 385 mw
SOP28 — 289
QFN20 — 385
TSSOP20 — 192
Maximum
power -40 105
Ta Ambient temperature dissipation °C
Low power
dissipation 40 125
T, Junction temperature range — -40 125 °C

1. If T, is lower, higher Pp values are allowed as long as T; does not exceed T jpax-

2. In low power dissipation state, T, can be extended to this range as long as T, does not exceed T jmax

6.3.2. Operating conditions at power-up / power-down
Table 6.5 Operating conditions at power-up / power-down
Symbol Parameter Conditions Min Max Unit
Vpp rise time rate 0 0
Tvop X Ta=25°C ps/V
Vpp fall time rate 20 00
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6.3.3. Embedded reset and power control block characteristics
Table 6.6 Embedded reset and power control block characteristics
Symbol Parameter Conditions Min Typ Max Unit
v @ Power on/power down reset Falling edge 161 1.68 1.75 \Y
PORIPDR threshold Rising edge 1.65 1.72 1.79 Vv
VporrysT PDR hysteresis — — 40 — mV
tRSTTEMpo(Z) Reset temporization — — 2.5 — ms

1. The PDR detector monitors Vpp and also Vppa (if kept enabled in the option bytes). The POR detector
monitors only Vpp.

2. Data based on characterization results, not tested in production.

Table 6.7 Programmable voltage detector characteristics

Symbol Parameter Conditions Min Typ Max Unit
v PVD PLS[3:0]=0000 (Rising edge) 1.71 1.78 1.85 \Y;
PV threshold 0 | PLS[3:0]=0000 (Falling edge) 1.61 1.68 1.75 v
v PVD PLS[3:0]=0001(Rising edge) 1.81 1.88 1.95 \%
PvbL threshold 1 | PLS[3:0]=0001 (Falling edge) 1.71 1.78 1.85 v
v PVD PLS[3:0]=0010 (Rising edge) 1.90 1.98 2.05 \%
PV threshold 2 | PLS[3:0]=0010 (Falling edge) 1.80 1.88 1.95 Vv
PVD PLS[3:0]=0011(Rising edge) 2.00 2.08 2.16 \%
VPVD3 ,
threshold 3 PLS[3:0]=0011 (Falling edge) 1.90 1.98 2.06 \%
PVD PLS[3:0]=0100 (Rising edge) 2.10 2.18 2.26 \Y;
Vpvpa -
threshold 4 PLS[3:0]=0100 (Falling edge) 2.00 2.08 2.16 \Y
PVD PLS[3:0]=0101(Rising edge) 2.19 2.28 2.37 \Y
Vpvps 3
threshold 5 PLS[3:0]=0101(Falling edge) 2.09 2.18 2.27 \%
v PVD PLS[3:0]=0110 (Rising edge) 2.29 2.38 2.47 \Y,
PVpe threshold 6 | PLS[3:0]=0110 (Falling edge) 2.19 2.28 2.37 v
PVD PLS[3:0]=0111 (Rising edge) 2.38 2.48 2.58 Y
VPVD7 A
threshold 7 | PLS[3:0]=0111(Falling edge) 2.28 2.38 2.48 \Y;
PVD PLS[3:0]=1000(Rising edge) 2.48 2.58 2.68 \Y,
Vpvps -
threshold 8 PLS[3:0]=1000 (Falling edge) 2.38 2.48 2.58 Y
v PVD PLS[3:0]=1001 (Rising edge) 2.58 2.68 2.78 Y
PV threshold 9 | PLS[3:0]=1001 (Falling edge) 2.48 2.58 2.68 v
v PVD PLS[3:0]=1010(Rising edge) 2.67 2.78 2.89 \%
FVpio threshold 10 | PLS[3:0]=1010 (Falling edge) 2.57 2.68 2.79 Y
v PVD PLS[3:0]=1011 (Rising edge) 2.77 2.88 2.99 \Y;
PvbH threshold 11 | PLS[3:0]=1011 (Falling edge) 2.67 2.78 2.89 Vv
PVD PLS[3:0]=1100 (Rising edge)
Vpvoi2 3.49 3.64 3.78 \Y;
threshold 12 | PLS[3:0]=1100 (Falling edge)
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Symbol Parameter Conditions Min Typ Max Unit
v PVD PLS[3:0]=1101 (Rising edge) 2.96 3.08 3.20 \%

PVpLs threshold 13 | PLS[3:0]=1101 (Falling edge) 2.86 2.98 3.10 Y
PVD PLS[3:0]=1110(Rising edge)
Vpvpi14 - 3.80 3.97 4.13 Vv
threshold 14 | PLS[3:0]=1110 (Falling edge)
v PVD PLS[3:0]=1111 (Rising edge) 3.15 3.28 3.41 v
PVDIS threshold 15 | PLS[3:0]=1111 (Falling edge) 3.05 3.18 3.31 v
PVD
Vpvphyst . — — 100 — mV
hysteresis

6.3.4. Embedded reference voltage

The parameters given in Table 6.8 are derived from tests performed under the ambient temperature and
supply voltage conditions summarized in Table 6.4.

Table 6.8 Embedded internal reference voltage

Symbol Parameter Conditions Min Typ Max Unit
Vrernt | INternal reference voltage 25°C 1.23 1.25 1.27 \%
ADC_IN17 buffer startup a
tsTaRT time — — 10 — VK]
ADC sampling time when
ts wernt | reading the internal — 4 — — us
reference voltage
Internal reference voltage
AVgernt | spread over the Vppa = 3V — — 20W mV
temperature range
. 0°C<Th<+85°C | -180% — 1009 | ppm/eC
Tcoeft | Temperature coefficient D m
-40°C < Ta<+105°C | -280 — 100 ppm/°C
1. Guaranteed by design, not tested in production
Table 6.9 ADC reference voltage
Symbol Parameter Conditions Min® Typ Max® Unit
ADC internal
VADCREF VDDAZ 27V (-40 - 105 OC) 2462 25 2537 V
reference voltage
1. Guaranteed by design, not tested in production
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Table 6.10 DAC reference voltage
Symbol Parameter Conditions Mint® Typ Max® Unit
DAC internal reference Vopa2 2.5V
1.98 2.0 2.02
voltage (2V) -40 ~ 105 °C
DAC internal reference Vppa2 3.5V
2.97 3.0 3.03
VDACREF V0|tage (3\/) -40 ~ 105 °C \Y
DAC internal reference Vopa2 4.5V
3.96 4.0 4.04
voltage (4V) -40 ~ 105 °C
DAC reference voltage -40 ~ 105 °C — Vbba —

1. Guaranteed by design, not tested in production

6.3.5. Supply current characteristics

The current consumption is a function of several parameters and factors such as the operating voltage,
ambient temperature, 1/0 pin loading, device software configuration, operating frequencies, 1/0 pin switching

rate, program location in memory and executed binary code.

The current consumption is measured as described in Section 6.1.7.

All Run-mode current consumption measurements given in this section are performed with a reduced code
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The MCU is placed under the following conditions:

® All I/O pins are in analog input mode
® All peripherals are disabled except when explicitly mentioned
® The Flash memory access time is adjusted to the f,c « frequency:
0 wait state and Prefetch OFF from 0 to 24 MHz;
1 wait state and Prefetch ON from 24 MHz to 48 MHz;
2 wait state and Prefetch ON above 48 MHz.
® \When the peripherals are enabled fpc k = ficik
Table 6.11 Typical current consumption at VDD=5V
" All peripherals enabled All peripherals disabled
<
S | Parameter | Conditions fucLk Typ@TA" Typ@TAY Unit
o
- 25°C | 85°C | 105°C | 25°C | 85°C | 105°C
HSI48 48 MHz | 10.79 10.91 | 10.87 5.77 5.88 5.88
72MHz 14.51 14.52 14.72 7.78 7.90 7.91
48 MHz | 10.02 10.31 | 10.21 5.46 5.48 5.58
HSE bypass
36 MHz 7.88 8.03 8.05 454 4.64 4.63
PLL ON
24 MHz 557 5.76 5.75 3.21 3.29 3.26
Supply
. 16MHz 452 4,56 4,58 2.87 2.98 2.97
current in
Run mode, | HSE bypass 8 MHz 2.01 2.06 2.09 1.15 1.23 1.24
code PLL OFF 1 MHz 0.35 0.38 0.40 0.25 0.27 0.29
executing 72MHz | 14.82 | 1501 | 1504 | 7.71 | 791 | 7.96
from Flash
48 MHz | 10.18 10.31 | 10.48 5.42 5.58 5.62
HSI
36 MHz 8.05 8.34 8.46 4.48 4.59 4.68
lop PLL ON mA
24MHz 5.67 5.90 5.96 3.21 3.33 3.39
16MHz 4.45 4.64 4.66 2.80 2.93 2.95
HSI 8MHz 2.05 2.19 2.26 1.12 1.19 1.22
HSI48 48 MHz 10.59 10.61 10.64 4.45 4.50 452
72 MHz 15.76 15.91 16.05 4.89 4.93 5.02
Supply 48 MHz | 10.73 | 10.86 | 10.98 | 3.31 | 3.36 | 3.43
current in
HSE bypass
Run mode, 36 MHz 8.16 8.19 8.35 2.52 2.56 2.61
code PLL ON
24 MHz 5.52 5.55 5.68 1.72 1.75 1.80
executing
16 MHz 3.72 3.77 3.85 1.20 1.22 1.26
from SRAM
HSE bypass 8 MHz 1.88 1.90 1.96 0.84 0.85 0.89
PLL OFF 1 MHz 0.34 0.36 0.39 0.21 0.23 0.25
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All peripherals enabled

All peripherals disabled

(0))]
<
S | Parameter | Conditions frcLk Typ@TA" Typ@TAY Unit
(@)
= 25°C | 85°C | 105°C | 25°C | 85°C | 105 °C
72MHz | 1576 | 16.22 | 1644 | 482 | 498 | 509
Supply 48MHz | 1073 | 11.08 | 11.21 | 345 | 357 | 3.61
current in HSI
Run mode, 36 MHz | 816 | 8.46 | 850 | 246 | 2.76 | 2.79
code PLL ON
, 24MHz | 552 | 576 | 580 | 1.67 | 1.74 | 1.84
executing
o SRAM 16MHz | 382 | 387 | 397 | 115 | 139 | 1.42
HSI 8MHz | 1.95 | 203 | 205 | 078 | 084 | 1.05
HSI48 48MHz | 792 | 794 | 797 | 432 | 437 | 445
72MHz | 1147 | 11.41 | 11.60 | 466 | 467 | 471
48MHz | 7.75 | 7.83 | 7.83 | 316 | 3.19 | 3.22
HSE bypass
36MHz | 583 | 6.96 | 7.12 | 239 | 244 | 2.46
Ioo PLL ON mA
24MHz | 397 | 404 | 401 | 162 | 1.63 | 1.64
Supply 16MHz | 271 | 277 | 277 | 114 | 117 | 120
currentin | HSE bypass | 8MHz | 1.38 | 142 | 143 | 061 | 0.63 | 0.64
Sleep PLL OFF 1MHz | 028 | 030 | 032 | 018 | 020 | 022
mode 72MHz | 11.45 | 12.84 | 12.95 | 458 | 588 | 591
48MHz | 7.73 | 903 | 905 | 311 | 3.16 | 3.21
HSI
36MHz | 591 | 7.10 | 7.20 | 234 | 2.40 | 2.44
PLL ON
24MHz | 403 | 501 | 512 | 158 | 1.64 | 1.67
16MHz | 275 | 283 | 2.87 | 1.08 | 1.13 | 1.16
HSI 8MHz | 1.89 | 1.95 | 201 | 056 | 059 | 0.62

1. Data based on characterization results, not tested in production.
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Table 6.12 Typical current consumption from the VDDA supply @
w VDDA:2-O V VDDA:5-5 \
<
g Parameter Conditions fucLk Typ@TA? Typ@TA? Unit
= 25°C | 85°C | 105°C | 25°C 85°C | 105°C
HSI148 48 MHz 369 379 382 375 385 388
72 MHz 449 467 472 459 483 487
48 MHz 359 370 373 366 376 389
HSE bypass
Supply PLL ON 36 MHz 313 321 324 319 328 331
current in 24 MHz 262 273 277 268 288 292
Run or 16 MHz | 226 242 246 233 257 255
Slee
P HSE bypass 8 MHz 43 50 52 48 55 57
Iopa | mode, code A
. PLL OFF 1 MHz 43 50 52 48 55 57
executing
from Elash 72 MHz 513 537 545 526 550 559
memory or Hs| 48 MHz 423 440 446 436 453 459
36 MHz 375 389 395 388 402 408
SRAM PLL ON
24 MHz 325 341 348 338 355 361
16 MHz 289 310 317 302 323 331
HSI 8 MHz 109 120 123 121 132 136

1. Current consumption from the Vppa supply is independent of whether the digital peripherals are enabled
or disabled, being in Run or Sleep mode or executing from Flash memory or SRAM. Ipps is independent
from the frequency.

2. Data based on characterization results, not tested in production.

Table 6.13 Typical RTC current consumption

Typ@ (Voo = Vopa) ™
Symbol Parameter Conditions YP@ (Voo oos) Unit
2.0v 3.3V 5.5V
LSEDRVI[1:0]=00 0.7 0.9 1.7
LSEDRVJ[1:0]=01 0.9 1.1 1.9
Iop RTC RTC & LSE ON
LSEDRVI[1:0]=10 0.8 1.0 1.8 MA
current
LSEDRVI[1:0]=11 1.0 1.2 2.0
Ioo+ loba RTC & LSI ON 1.1 15 2.0
1. Data based on characterization results, not tested in production.
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Table 6.14 Typical current consumption in Stop and Standby modes
) Typ@ ( Voo=Vooa ) @
S | Parame- . c
g_ ¢ Conditions Ta=25°C To=85°C Ta=105°C =]
o er
- 20V 3.3V 55V 20V 3.3V 55V 20V 3.3V 55V
Regulator in
Suppl run mode, all 12.71 13.02 13.80 | 31.52 32.03 | 33.71 50.08 51.03 53.44
UPPY | oscillators OFF
current R lator i
in Stop | \e/zvg%u aWorrm
mode | 'OW-powe 391 | 422 | 477 | 2085 | 2068 | 22.20 | 4251 | 42.32 | 4455
mode, all
Iop oscillators OFF
Supply | LSI ON and
current | IWDG ON 0.68 1.15 1.99 0.97 1.54 2.61 1.36 2.00 3.25
in
Standby | LSI OFF and
mode \WDG OFF 0.39 0.64 1.07 0.62 0.95 1.56 1.01 1.41 2.20
Regulator
in run
mode, all 1.49 1.78 2.32 1.81 2.20 2.91 1.95 2.36 3.16 LA
S | oscillators
current |, | OFF
prd
in Stop | O _Regulator
mode _E’ :nw wer
S | OW-POWEr ' 949 | 179 | 232 | 181 | 219 | 291 | 197 | 239 | 3.20
| = | mode, all
DDA é oscillators
< OFF
QO | LSION
Supply 9 and 2.08 2.40 2.99 2.39 2.79 3.55 2.58 3.03 3.89
current IWDG ON
in LSI OFF
Standby and
mode WDG 1.39 1.69 2.22 1.70 2.08 2.78 1.87 2.29 3.09
OFF
Regulator
in run
mode, all 0.95 0.99 1.08 1.07 1.16 1.35 1.26 1.32 1.54
S | oscillators
Ct;JrFr’gn); OFF
L
in Stop | L Regulator
O |in
mode 2 | Jow-power
£ P 0.95 0.99 1.08 1.14 1.19 1.35 1.24 1.30 1.52
S mode, all
Iopa ‘€ | oscillators MA
2 | OFF
S | LsION
Supply 9 and 1.56 1.62 1.76 1.78 1.85 2.05 1.90 1.98 2.24
current IWDG ON
in
LSI OFF
Standby and
mode 0.86 0.90 0.98 1.03 1.08 1.23 1.14 1.20 1.39
IWDG
OFF
1. Data based on characterization results, not tested in production
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Typical current consumption

The MCU is placed under the following conditions

®  Vpp=Vppa=3.3V

® Al I/O pins are in analog input configuration

® The Flash memory access time is adjusted to the fyc « frequency:

0 wait state and Prefetch OFF from 0 to 24 MHz . 1 wait state and Prefetch ON above 24 MHz

® When the peripherals are enabled fpcik = fucik

® PLL is used for frequencies greater than 8 MHz

® AHB prescaler of 2, 4, 8, 16 and 64 is used for the frequencies 4 MHz, 2 MHz, 1 MHz, 500 kHz, 125kHz

respectively

Table 6.15 Typical current consumption, code executing from Flash memory, running from HSE 8 MHz

Run mode (Typ@ 25 °C) Sleep mode (Typ@ 25 °C)
Symbol | Parameter fhcik Peripherals Peripherals | Peripherals | Peripherals | Unit
enabled disabled enabled disabled
72 MHz 14.05 6.98 11.71 3.65
48 MHz 9.72 491 8.13 251
36 MHz 7.49 3.91 6.29 1.94
32 MHz 6.62 3.59 4.83 1.76
Current | 24 MHz 5.18 2.89 3.70 1.38
oo consumption | 16 MHz 3.68 2.13 2.54 0.99 A
from VDD 8 MHz 1.94 1.18 1.36 0.59
supply 4 MHz 1.09 0.70 0.97 0.57
2 MHz 0.66 0.46 0.60 0.40
1 MHz 0.44 0.34 0.41 0.31
500 kHz 0.34 0.29 0.32 0.27
125 kHz 0.25 0.24 0.26 0.24
72 MHz 442
48 MHz 354
36 MHz 306
32 MHz 292
Current 24 MHz 257
consumption | 16 MHz 222
oA | {om VDDA | 8 MHZ 44 WA
supply 4 MHz 44
2 MHz 44
1 MHz 44
500 kHz 44
125 kHz 44
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On-chip peripheral current consumption
The MCU is placed under the following conditions :

All /O pins are in analog input configuration
All peripherals are disabled except when explicitly mentioned

The given value is calculated by measuring the current consumption : 1.with all peripherals clocked off
2. with only one peripheral clocked on
® the ambient temperature and supply voltage conditions summarized in Table 6.4

Table 6.16 Peripheral current consumption

Peripheral Typ @25 °C Unit

Busmatrix® 2.2
CRC 1.8
DMA 22.5
FLASH interface 13.0
GPIOA 6.1
AHB GPIOB 6.1
GPIOC 5.9
GPIOD 5.1
GPIOF 5.6
SRAM 0.8
TOUCH 55
APB-Bridge® 2.8
ADC 3.0
CRS 2.8
DBG 5.9

12C1 8.9 HAMHz
12C2 16.2
SPI1 4.5
SPI2 8.5
PWR 25
APB USART1 18.0
USART2 10.5
SYSCFG 2.8
TIM1 10.8
TIM3 9.5
TIM6 3.9
TIM14 5.0
TIM15 10.7
TIM16 9.5
TIM17 9.1
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Peripheral Typ @25 °C Unit
WWDG 2.7
APB
IWDG 5.0

1. The BusMatrix is automatically active when at least one master is ON (CPU, DMA).

2. The APB Bridge is automatically active when at least one peripheral is ON on the Bus.

6.3.6. Wakeup time from low-power mode

Table 6.17 Low-power mode wakeup timings

Typ@ (Vop=Vopa)

Symbol Parameter Conditions Unit
3.3V
Wakeup from Stop Regulator in run mode 10
twustop q
moade Regulator in low power mode 10 us
) Wakeup from 40
WUSTANDBY Standby mode
Wakeup from Sleep
twusLeep — 4 SYSCLK cycles
mode
6.3.7. External clock source characteristics

High-speed external user clock generated from an external source

The given value is tested by High-speed external clock, the ambient temperature and supply voltage

conditions summarized in Table 6.4.

Table 6.18 High-speed external user clock characteristics

Symbol Parameter Min Typ Max Unit
User external clock source
fHsSE ext 4 8 32 MHz
- frequency
OSC_IN input pin high level
Vhsen 0.7 Vpp — Vbp
voltage v
OSC_IN input pin low level
VhiseL Vss — 0.3 Vpp
voltage
t
WHSER) OSC_IN high or low time — 15 —
tw(HsEL)
. ns
(HSE) OSC_|IN rise or fall time — 20 —
tiHsE)
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VHseH
90%
|
|
| ' |
|
10% - | |
ViseL[~ | : | L : Ty |
| | | | | | | IW(HSEL) |
tr(HSE)!";’! tf(H3E>!<*! : -
B Thse -

Figure 6.5 High-speed external clock source AC timing diagram

Low-speed external user clock generated from an external source

Table 6.19 Low-speed external user clock characteristics

Symbol Parameter Min Typ Max Unit
fise exx | User external clock source frequency — 32.768 1000 kHz
Vi sen OSC_IN input pin high level voltage 0.7 Vpp — Vobp v
ViseL OSC_IN input pin low level voltage Vss — 0.3 Vpp
t
W(LSER) OSC_IN high or low time — 450 —
tw(LsEL)
. ns
S8 1 0SC_IN rise or fall time — 50 —
tiLsE)
A
I twisen) |
Visen ———~~
90%——-———f——""""""Nk—-
[
|
' |
|
10%[ —~ /i ~ K :
ViseL[—=7} i : : : ' | |
L Lo ' i twsel)
tr(LSE) H" tf(LSE) I‘"! :

TLSE

Figure 6.6 Low-speed external clock source AC timing diagram

High-speed external clock generated from a crystal/ceramic resonator

The high-speed external (HSE) clock can be supplied with a 4 to 32 MHz crystal/ceramic resonator oscillator.
All the information given in this paragraph are based on design simulation results. In the application, the
resonator and the load capacitors have to be placed as close as possible to the oscillator pins in order to
minimize output distortion and startup stabilization time.
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Table6.20 HSE oscillator characteristics

Symbol Parameter Conditions Min® Typ Max® Unit
Oscillator
fosc N — 4 8 32 MHz
- frequency
Feedback —
Re ) — 3.6 — MQ
resistor
VDD:3-3 V, RM=3O Q 0.6
CL=10pF@8 MHz '
VDD:3-3 V, RM:45 Q 0.6
CL=10pF@8 MHz '
HSE current Vpp=3.3 V, Ry=30 Q
lop . — 0.6 — mA
consumption CL=5pF@32 MHz
VDD:3-3 V, RM:30 Q 0.6
CL=10pF@32 MHz '
VDD:3-3 V, RM=3O Q 0.8
CL=20pF@32 MHz '
Oscillator
Om Startup 10 — — mA/NV
transconductance
tsu(HSE)(Z) Startup time VDD is stabilized — 2 — ms

1. Data based on characterization results, not tested in production

2. tsymse) IS the startup time measured from the moment it is enabled (by software) to a stabilized 8 MHz
oscillation is reached. This value is measured for a standard crystal resonator and it can vary significantly
with the crystal manufacturer

Cu
OSC_IN

II J— 8 MHz Bias fuse
:| resonator Rr controlled —{}—>
I gain
1
1 L

Rexr 0OSC_OouUT

CL2

Rexr value depends on the crystal characteristics

Figure 6.7 Typical application with an 8 MHz crystal

For CL1 and CL2, it is recommended to use high-quality external ceramic capacitors in the 5 pF to 20 pF
range (Typ.), designed for high-frequency applications, and selected to match the requirements of the
crystal or resonator. CL1 and CL2 are usually the same size. The crystal manufacturer typically specifies a
load capacitance which is the series combination of CL1 and CL2. PCB and MCU pin capacitance must be
included (10 pF can be used as a rough estimate of the combined pin and board capacitance) when sizing
CL1 and CL2.
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Low-speed external clock generated from a crystal resonator

The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal resonator oscillator. All the
information given in this paragraph are based on design simulation results. In the application, the resonator
and the load capacitors have to be placed as close as possible to the oscillator pins in order to minimize
output distortion and startup stabilization time.

Table 6.21 LSE oscillator characteristics ( f g = 32.768 kHz )

Typ@ (Voo = Voon) &
Symbol Parameter Conditions YP@ (Voo = Voon) Unit
3.3V 5.5V
LSEDRV[1:0]=00 0.6 1.3
| LSE current LSEDRVJ[1:0]=01 0.8 15 A
°p consumption | LSEDRV[1:0]=10 0.7 1.4 g
LSEDRV[1:0]=11 0.9 1.6
LSEDRV[1:0]=00 5
Oscillator LSEDRVJ[1:0]=01 11
Om HAV
transconductance | LSEDRV[1:0]=10 8
LSEDRV[1:0]=11 15
tsuse)> Startup time Vpp is stabilized 2 s

1. Data based on characterization results, not tested in production

2. tsymsg) is the startup time measured from the moment it is enabled (by software) to a stabilized 8 MHz
oscillation is reached. This value is measured for a standard crystal resonator and it can vary significantly
with the crystal manufacturer

Cut

OSC32_IN

II L 32.768 kHz Drive

|:| resonator pr09rammable —!}E&
’, II amplifier

0SC32_0OUT

Cro

Figure 6.8 Typical application with a 32.768 kHz crystal
For CL1 and CL2, it is recommended to use high-quality external ceramic capacitors in the 5 pF to 20 pF
range (Typ.), designed for low-frequency applications, and selected to match the requirements of the crystal
or resonator. CL1 and CL2 are usually the same size. The crystal manufacturer typically specifies a load
capacitance which is the series combination of CL1 and CL2. PCB and MCU pin capacitance must be
included (10 pF can be used as a rough estimate of the combined pin and board capacitance) when sizing
CL1 and CL2.
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High-speed internal (HSI)RC oscillator

FT32F03xx6/x8

The given value is at the ambient temperature and supply voltage conditions summarized in Table 6.4.

Table 6.22 HSI oscillator characteristics

Symbol Parameter Conditions Min® Typ® Max¥) Unit
fusi Frequency — — 8 — MHz
HSI user —
TRIM . — 0.5 — %
trimming step
Duty Duty cycle — 45 — 55 %
Accuracy of the -40 ~ 105 °C — +3.5 —
ACC _y %
HSI oscillator 25 °C — +1.0 —
¢ HSI oscillator .
— — — s
SUHS startup time H
HSI oscillator
IDDA(HSI) power — — 100 — lJA
consumption
1. Data based on characterization results, not tested in production
High-speed internal 14 MHz (HSI14) RC oscillator
Table 6.23 HSI14 oscillator characteristics
Symbol Parameter Conditions Min® Typ® Max®) Unit
frsiia Frequency — — 14 — MHz
HSI14 user —
TRIM . — 0.39 — %
trimming step
Duty Duty cycle — 45 — 55 %
Accuracy of the -40 ~ 105 °C -4.2 — 51
ACC y ] %
HSI14 oscillator 25 °C — +1.0 —
HSI14 oscillator
tsuHsi4) ) — — 2 — us
startup time
HSI14 oscillator
IppaHsize) | power — — 60 — HA
consumption
1. Data based on characterization results, not tested in production
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High-speed internal 48 MHz (HSI148) RC oscillator
Table 6.24 HSI48 oscillator characteristics
Symbol Parameter Conditions Min® Typ® Max¥) Unit
fusis Frequency — — 48 — MHz
HSI48 user trimming —
TRIM — 0.14 — %
step
Duty Duty cycle — 45 — 55 %
Accuracy of the -40 ~ 105 °C — +1. —
ACC Y ) %
HSI48 oscillator 25 °C — +1.0 —
HSI48 oscillator
tsu(Hsias) . — — 16 — us
startup time
HSI48 oscillator
IppA(Hsiag) . — — 330 — MA
power consumption
1. Data based on characterization results, not tested in production
Low-speed internal (LSI) RC oscillator
Table 6.25 LSI oscillator characteristics
Symbol Parameter Min® Typ® Max™ Unit
fLsi Frequency 36.4 40 43.6 kHz
tsusy™ LSI oscillator startup time — 19 48 us
lopacsy> | LSl oscillator power consumption — 0.7 1.1 HA

1. Data based on characterization results, not tested in production

6.3.9. PLL characteristics

The given value is at the ambient temperature and supply voltage conditions summarized in Table 6.4.

Tabel 6.26 PLL characteristics

Symbol Parameter Min® Typ® Max® Unit
PLL input clock 0.8 8 24 MHz
fevn PLL input clock duty cycle 40 — 60 %
feLL out PLL multiplier output clock 16 — 96 MHz
tLock PLL lock time — — 200 Vi
Jitterp Cycle-to-cycle jitter — — 300 ps

1. Data based on characterization results, not tested in production
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6.3.10. Memory characteristics
The characteristics are given at TA=-40 to 105 °C unless otherwise specified.

Table 6.27 Flash memory characteristics

Symbol Parameter Conditions Min® Typ® Max®) Unit
32bit

tprog programming Tao=-40~ 105 °C — 25 — V]
time
Page(0.5 kB)

terASE . Ta=-40~ 105 °C — 2 — ms
erase time
Mass erase

tme . TA: -40 ~ 105 °C —_ 8 R ms
time

| s | ) Write mode — — 10 mA

u curren
ep PPy Erase mode — — 12 mA
1. Data based on characterization results, not tested in production
Table 6.28 Flash endurance and data retention
Symbol Parameter Conditions Min® Unit
NEnp Endurance Ta=-40 ~ 105 °C 100 kcycle
_ Ta=85°C?, 1 kcycle 20
treT Data retention . year
Ta=105°C? 1 keycle 10

1. Data based on characterization results, not tested in production.
2. Cycling performed over the whole temperature range.

6.3.11. EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.

Functional EMS (electromagnetic susceptibility)

While a simple application is executed on the device (toggling 2 LEDs through 1/O ports). the device is

stressed by two electromagnetic events until a failure occurs. The failure is indicated by the LEDs:

® Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until a functional
disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

® FTB: ABurst of Fast Transient voltage (positive and negative) is applied to Vpp and Vss as well as Vppa
and Vssa through a 1uF capacitor (a total of 1uF*4), until a functional disturbance occurs. This test is
compliant with the IEC 61000-4-4 standard.

A device reset allows normal operations to be resumed.
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Table 6.29 EMS characteristic
Symbol Parameter Conditions Level/Class
Voltage limits to be applied on any I/O pinto | Vpp=5.0V, Tx=25 °C, fyc,k=72MHz,
Vreso | induce a functional disturbance conforming to IEC 61000-4-2 o
Fast transient voltage burst limits to be
applied through 1uF on Vpp and Vgs as well | Vpp=5.0 V, Ta=25 °C, fjc.k=72MHz,
VerTe . . 4A
as Vppa and Vssa pins (a total of 1uF*4) to conforming to IEC 61000-4-4
induce a functional disturbance

Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical application
environment and simplified MCU software. It should be noted that good EMC performance is highly
dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and prequalification tests in
relation with the EMC level requested for his application.

Software recommendations

The software flowchart must include the management of runaway conditions such as:
® Corrupted program counter

® Unexpected reset

® Critical Data corruption

Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) can be reproduced by
manually forcing a low state on the NRST pin or the Oscillator pins for 1 second.

To complete these trials, ESD stress can be applied directly on the device, over the range of specification
values. When unexpected behavior is detected, the software can be hardened to prevent unrecoverable
errors occurring.

Electromagnetic Interference (EMI)

The electromagnetic field emitted by the device are monitored while a simple application is executed
(toggling 2 LEDs through the 1/O ports). This emission test is compliant with IEC 61967-2 standard which
specifies the test board and the pin loading.

Table 6.30 EMI characteristics

Monitored Max (fyse/f
Symbol Parameter Conditions (huselfrc) Unit
frequency band 8/48 MHz
Vpp = 3.6V 0.1~30 MHz -8
Ta=25°C 30~130 MHz — dBuVv
SEMI Peak level ) )
compliant with IEC | 130 MHz~1 GHz -6
61967-2 EMI Level Class B —
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6.3.12. Electrical sensitivity characteristics

Based on three different tests (ESD, LU) using specific measurement methods, the device is stressed in
order to determine its performance in terms of electrical sensitivity.
Electrostatic discharge (ESD)

Electrostatic discharges (a positive then a negative pulse separated by 1 second) are applied to the pins of
each sample according to each pin combination. The sample size depends on the number of supply pins in
the device. This test conforms to the MIL-STD-883 / JESD22-C101 standard.

Table 6.31 ESD characteristics

Symbol Parameter Conditions Packages | Class | Min® | Unit
Electrostatic discharge voltage | To= 25 °C, conforming
VEsp(Hewm) All 2 3000 \/
(human body model) to MIL-STD-883
Electrostatic discharge voltage | Ta= 25 °C, conforming
VESD(CDM) . A” C2 500 V
(charge device model) to JESD22-C101

1. Data based on characterization results, not tested in production.

Static latch-up

Two complementary static tests are required to assess the latch-up performance :

® Asupply overvoltage is applied to each power supply pin
® Acurrent injection is applied to each input, output and configurable I/O pin

These tests are compliant with EIA/JJESD 78 IC latch-up standard.

Table 6.32 Electrical sensitivities

Symbol Parameter Conditions Class

LU Static latch-up class Ta = 25 °C,conforming to JESD78 I level A

6.3.13. I/O current injection characteristics

As a general rule, current injection to the 1/0O pins, due to external voltage below Vss or above VDD (for
standard, 3.3 V-capable I/O pins) should be avoided during normal product operation. However, in order to
give an indication of the robustness of the microcontroller in cases when abnormal injection accidentally
happens, susceptibility tests are performed on a sample basis during device characterization.

® Functional susceptibility to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting current into the I/O
pins programmed in floating input mode. While current is injected into the 1/O pin, one at a time, the device is
checked for functional failures.

The failure is indicated by an out of range parameter: ADC error above a certain limit (higher than 5 LSB
TUE), out of conventional limits of induced leakage current on adjacent pins or other functional failure (for
example reset occurrence or oscillator frequency deviation).
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Table 6.33 1/Ocurrent injection susceptibility

Function
Symbol Description Negative Positive Unit
injection injection
Injected current on BOOTO pins 0 NA
Injected current on PA11, PA12 pin -5 NA
I Injected current on NRST pin 0 +5 mA
Injected current on all other pins -1 NA

6.3.14. 1/0O port characteristics

® General input/output characteristics

Unless otherwise specified, the parameters given in Table 6.34 are derived from tests performed under the
conditions summarized in Table 6.4. All I/Os are designed as CMOS- and TTL-compliant (except BOOTO).

Table 6.34 1/O static characteristics

Symbol Parameter Conditions Min® Typ® Max® Unit
v Low level input FC and FCf I/O — — 0.3 Vpp v
- voltage BOOTO — — 0.3Vpp-0.3
v High level input FC and FCf I/O 0.7Vpp — — v
" voltage BOOTO 0.2Vpp +0.95 — —
I/O Schmitt trigger FC and FCf I/O — 100 —
Vhys . mV
hysteresis BOOTO — 300 —
FC and FCf I/O
Input leakage o
likg @ in digital mode — — 0.1 HA
current
VsssVinsVpp
Weak pull-up
Rpu equivalent resistor ViNn= Vss — 40 — kQ
®
Weak pull-down
Rep equivalent resistor Vin=Vobp — 40 — kQ
®
I/0 pin
Co . — — 5 — pF
capacitance

1. Data based on design simulation only, not tested in production
The leakage could be higher than the maximum value, if negative current is injected on adjacent pins.
Pull-up and pull-down resistors are designed with a true resistance in series with a switchable
PMOS/NMOS. This PMOS/NMOS contribution to the series resistance is minimal (~10% order).

® OQutput driving current

The GPIOs (general purpose input/outputs) can sink or source up to +/-8 mA, and sink or source up to +/- 20
mA (with a relaxed VoL/VoH).In the user application, the number of 1/O pins which can drive current must be
limited to respect the absolute maximum rating specified in Section 6.2:
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» The sum of the currents sourced by all the 1/Os on VDDIOX, plus the maximum consumption of the

MCU sourced on VDD, cannot exceed the absolute maximum rating lypp (see Table 6.2)

» The sum of the currents sunk by all the 1/0Os on VSS, plus the maximum consumption of the MCU sunk

on VSS, cannot exceed the absolute maximum rating lypp (see Table 6.2)

® OQutput voltage levels

Unless otherwise specified, the parameters given in the table below are derived from tests performed under
the ambient temperature and supply voltage conditions summarized in Table 6.4. All I/Os are CMOS- and

TTL-compliant.

Table 6.35 Output voltage characteristics

Symbol Parameter Conditions Min Max Unit
Output low level voltage
VoL — 0.4
for an I/O
- ol =8 MA, Vpp 2 2.7V \%
Output high level voltage
Von Vppo — 0.4 —
for an I/O
Output low level voltage
Vo @ P g — 1.3
for an I/O
; |||o| =20 mA, VDD 227V V
@ Output high level voltage
for an I/O
Output low level voltage
Vo ? P g — 0.4
for an I/O
N [lol = 6 MA \
Output high level voltage
@) _ _
VOH VDD 04
for an I/O
Output low level voltage [lol =20 mA, Vpp 22.7V — 0.4 V
Vorrm:? for an FCf I/0 pin in FM
[lo] = 10 mA — 0.4 \%
mode

1. The l,o current sourced or sunk by the device must always respect the absolute maximum rating, and

the sum of the currents sourced or sunk by all the I/Os (I/O ports and control pins) must always respect

the absolute maximum ratings.

2. Data based on characterization results, not tested in production.

® Input/output AC characteristics

Unless otherwise specified, the parameters given are derived from tests performed under the ambient
temperature and supply voltage conditions summarized in Table 6.4.
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Table 6.36 1/0 AC characteristics ¥ @
OSPEEDy[1:0] | Symbol Parameter Conditions Min Max Unit
fnaxqojut | Maximum frequency @ — 2 MHz
0 t Output fall ti CL =30 pF 125
X utput fall time —
f(10)out p ke Vpp 2 2.0V ns
trojout Output rise time — 125
fmaxgoyout | Maximum frequency @ — 10 MHz
01 t Output fall time CL =50 pF 25
utpu i —
(Ot pur te I Voo 2 2.0V ns
trioyout Output rise time — 25
CL = 30 pF,
— 50
Vpp 227V
Maximum frequency @ CL =50 pF,
fmax(IO)out . - 30 MHz
Output fall time Vop 2 2.7V
CL =50 pF,
— 20
20V <sVpp <27V
CL =30 pF, .
Vpp 227V
Maximum frequency @ CL =50 pF,
11 traoyout . — 8 ns
Output fall time Vop 227V
CL =50 pF,
— 12
20V<sVpp <27V
CL = 30 pF, 5
Vop 22.7V
t Maximum frequency © CL =50 pF 8 ns
r(10)out q Y VDD >27V
CL =50 pF,
— 12
20V<sVpp <27V
fmaxgoyout | Maximum frequency ® — 2 MHz
Fm+ t Output fall ti CL =30 pF, 12
utput fall time —
configuration® P — Vpp 2 2.0V
trioyout Output rise time — 34 ns
Pulse width of external
— texTipw signals detected by the — 10 — ns
EXTI controller

1. The l/O speed is configured using the SPEEDY [1:0], Refer to the reference manual for a description of
GPIO Port configuration register.
2. Guaranteed by design, not tested in production

3. The maximum frequency is defined in Figure 6.9.

4. When Fm+ configuration is set, the 1/O speed control is bypassed. to the reference manual for a

detailed description of Fm+ 1/O configuration.
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Maximum frequency is achieved if (t, + t;) < % T and if the duty cycle is (45 ~ 55%) when loaded by 50 pF

6.3.15. NRST pin characteristics

The NRST pin input driver uses the CMOS technology. It is connected to a permanent pull-up resistor, RPU.

Unless otherwise specified, the parameters given in the table below are derived from tests performed under

the ambient temperature and supply voltage conditions summarized inTable 6.4.

Table 6.37 NRSTpin characteristics

Symbol Parameter Conditions Min® Typ® Max™ Unit
NRST input low level
VIL(NRST) — — — 0.3 Vpp
voltage v
NRST input high level
VIH(NRST) — 0.7 Voo — —
voltage
NRST Schmitt trigger
Vhys(NRST) , — — 200 — mV
voltage hysteresis
Weak pull-up equivalent —
Rpu , P P e — 4.3 — kQ
resistor
VF(NRST) | NRST input filtered pulse — — 160 —
NRST input not filtered ns
VNF(NRST) — 500 — —
pulse
1. Data based on design simulation only, not tested in production.
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Vop
External reset circuit Rpu
" NRST | -
/ o . nternal reset
PO.1 u \

Figure 6.10 Recommended NRST pin protection
1.The external capacitor protects the device against parasitic resets.

2.The user must ensure that the level on the NRST pin can go below the V| rst) max level specified
in .Otherwise the reset will not be taken into account by the device.

6.3.16. 12-bit ADC characteristics

Unless otherwise specified, the parameters given in Table 6.38 are derived from tests performed under the
conditions summarized in Table 6.4.

Note : It is recommended to perform a calibration after each power-up.

Table 6.38 ADC characteristics

Symbol Parameter Conditions Min Typ Max Unit
ADC_VREF = VDDA,
N 2.0 — 5.5 Y,
ADCCLK < 500kHz
Analog supply voltage ADC_VREF = VDDA,
Vopa 2.4 — 55 V
for ADC ON ADCCLK < 16MHz
ADC_VREF = Int.2.5V,
— 2.7 — 55 \%
ADCCLK < 250kHz
| Current consumption Ve =V 233V 0.8 A
DDA(ADC) of the ADC (1) DD~ VDDA=9- .
fapc ADC clock frequency — — 14 — MHz
fs'? Sampling rate — — 1 — MHz
fro® External trigger fanc=14 MHz — — 823 kHz
frequency — — — 17 Ufapc
Conversion voltage
Vain — 0 — VRer+ \Y
range
External input
RAIN(Z) . P — — — 50 kQ
impedance
Sampling switch
RADC(Z) . Ping — — 1 — kQ
resistance
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Symbol Parameter Conditions Min Typ Max Unit
@ Internal sample and
Canc . — — 3 — pF
hold capacitor
faoc=14 MHz 8.4 s
tea P Calibration time ADC H
— 117 Ufaoc
ADC_DR register
Wiarency>® - I — 2 — 3 Ufpcik
ready latency
Trigger conversion
o) 99 — 2 — 3 Ufapc
latency
) ADC jitter on trigger
Jitterapc i — — 1 — 1/fADC
conversion
fanc=14 MHz 0.107 — 17.1 s
ts? Sampling time e H
— 15 — 239.5 Ufaoc
tsas’ Stabilization time — 20 Ufapc
Total conversion time fapc=14 MHz
@ . . . , ) 1 — 18 hS
tcony (including sampling 12-bit resolution
time) 12-bit resolution 14 to 252 (t5 +12.5) 1/fapc

1. During conversion of the sampled value (12.5 x ADC clock period), an additional consumption of 100
pA on IDDA and 60 pA on IDD should be taken into account

2. Guaranteed by design, not tested in production

3. Specified value includes only ADC timing. It does not include the latency of the register access

4. This parameter specify latency for transfer of the conversion result to the ADC_DR register. EOC flag is
set at this time.

Equation 1: Ry max formula

< Ts R
AN N2 ADC

faoc % C apc * N2

R

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

Table 6.39 RN max for fapc = 14 MHz

Ts (cycles) ts (US) Ran max (kQ)™

1.5 0.11 2.7

7.5 0.54 17.4

13.5 0.96 32.1

28.5 2.04 NA

41.5 2.96 NA

55.5 3.96 NA

71.5 511 NA
239.5 17.1 NA

1. Guaranteed by design, not tested in production
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Table 6.40 ADC accuracy e
Symbol Parameter Test conditions Typ Max™ Unit
Total unadjusted
ET 14 —
error
EO Offset error Frewc= 8 MHz +3 —
Voo =Vppa =5V
_ Ran < 10 kQ
EG Gain error To=25°C +5 —
Differential linearity
ED _ +1 — LSB
error Fucik=8 ADCVref = Vppa
EL Integral linearity MHz, faoc = 14 MHz )
error VDD - VDDA -
=5V
Differential linearit
ED y Ran <10 +1 —
error kQ ADCVref = Int 2.5V
Integral linearit =25° fanc = 250kHz
EL g y Ta=25°C 2 .
error

1. ADC DC accuracy values are measured after internal calibration.

ADC Accuracy vs. Negative Injection Current: Injecting negative current on any of the standard

(non-robust) analog input pins should be avoided as this significantly reduces the accuracy of the

conversion being performed on another analog input. It is recommended to add a Schottky diode (pin to

ground) to standard analog pins which may potentially inject negative current. Any positive injection
current within the limits specified for Inyeny andZlnyeny in Section 6.3.14 does not affect the ADC

accuracy.

3. Better performance may be achieved in restricted VDDA, frequency and temperature ranges.

Data based on characterization results, not tested in production.

Vssa 4
4095 —

4094 —

4093 —

A\

(1)Example of an actual transfer curve
(2)The ideal transfer curve
(3)End point correlation

ET = Total Unajusted Error: maximum
deviation between the actual and ideal
transfer curves.

EO = Offset Error: maximum deviation
between the first actual transition and the
first ideal one

EG = Gain Error: deviation between the
last ideal transition and the last actual
one.

ED = Differential Linearity Error: maximum
deviation between actual steps and the
ideal ones

EL = Integral Linearity Error: maximum
deviation between any actual transition
and the end point correlation line

»

1 1 1 ] 1
| | |
4093 4094 4095 4096

|

Vopa
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Vbp
V1
Sample and hold ADC
Ran converter
AIN AINx Rapc
MMW i MMW 12-bit
L converter
Vr IL+1pA
Cparasitic @ —
— N C,c
——
[ ] [ ] [ ]
—] —] —] —] —]
] ™ ™ ] ™

Figure 6.12 Typical connection diagram using the ADC
1. Referto Table 6.38: ADC characteristics for the values of Ran, Rapc and Cape.

2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus
the pad capacitance (roughly 7 pF). A high Cparasitic value will downgrade conversion accuracy. To
remedy this, fapc should be reduced.

General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 6.3: Power supply scheme. The 10 nF
capacitor should be ceramic (good quality) and it should be placed as close as possible to the chip.

6.3.17. Temperature sensor(V+ys) characteristics

Table 6.41 TS characteristics

Symbol Parameter Min Typ Max Unit
TL(l) Vs linearity with temperature — +1.4 +2 °C
Avg_Slope®™ | Average slope — 43 — mv/°C
Vs Voltage at 25 °C (+ 5 °C) @ — 1.50 — v
tsrarT ADC_IN16 buffer startup time — — 10 s

a ADC sampling time when reading the
tS_temp 4 - - Ms
temperature

1. Guaranteed by design, not tested in production.
2. Measured at Vpps = 3.3 V £ 10 mV. The V,5 ADC conversion result is stored in the TS_CAL1 byte.
Refer to Table 3.2: Temperature sensor calibration values.
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6.3.18. 10 Sample and hold circuit characteristics
Table 6.42 10SH characteristics
Symbol Parameter Min Typ Max Unit
ts_iosh(l) ADC sampling time when reading the V,osy — 4 — [V
( I/O input sampling time — 3.32 —
. S
OSH_SAVP (refer to formula 1 and Table 6.43) H
) I/O voltage output hold time (after disabling — —
tiosH_HoLD 1 ms
sample)
ViosH_an' I/0 input voltage range — Vopa-1.5V v
VIOSH_OFFSET(l) IOSH Offset V0|tage — 8 — mV

1. Guaranteed by design, not tested in production.

Formulal :

tiosh_samp > [ 0.04xR +2.84 ] (us)

Table 6.43 Minimum value of tosy_save at different external series resistor

Res(kQ) tiosH_samp (Hs)m
>50 (Not recommended)
50 4.84
25 3.84
12 3.32
<12 3.32

1. Guaranteed by design, not tested in production.

6.3.19. Operational amplifier characteristics

Table 6.44 Operational amplifier characteristics

Symbol Parameter Min Typ Max Unit
) ADC sampling time when reading the
ts_op — 4 — us
- output of OPAMP
@ | Internal time between I/O sample and
tor_samp — 300 — Ms
- output stable
Vor an™ | 10 input voltage range, Vpp =5V Vss — Vopa -1.4 v
VOP_OFFSET(l) Offset VOItage — +0.75 — mV
GBW® | Gain bandwidth — 2.49 — MHz
PSRR® | Power supply rejection ratio, Vpp =5V — 100 — dB
@ | common mode rejection ratio,
CMRR — 100 — dB
VCszDD/Z, VDD =5V
GAIN® | voltage gain — 135 — dB

1. Guaranteed by design, not tested in production.
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6.3.20. Comparator
Table 6.45 Comparator Characteristics
Min Typ Max
Symbol Parameter Unit
COMP1 | COMP2 [ COMP1 | COMP2 | COMP1 | COMP2
Vbpa Analog supply voltage 2.0 2.0 — — 5.5 55 \%
Comparator input
Vin a 1.0 0.5 — — Vppa-0.5 | Vppa-1.5 Y
voltage range
Comparator input
voltage varies within
to the comparator — — — — ns
reference 1.5V+100
mV
Vottset Offset error® — — +8 +7 — — mvV
IoD(comp) power dissipation — — 60 60 — — MA

1. -40~ 85 °C, Vpp = 2.0V~5.5V.
2. -40 ~ 85 °C, Vin = Vpp/2, Vpp = 2.0V~5.5V,

6.3.21. Timer characteristics

Refer to Section 6.3.14: 1/0 port characteristics for details on the input/output alternate function
characteristics (output compare, input capture, external clock, PWM output).

Table 6.46 TIMx characteristics

Symbol Parameter Conditions Min® Max Unit
. . . - - - tTIMXCLK
tes(TIM) | Timer resolution time
fTIMXCLK =72MHZ 13.9 — ns
Timer external clock — — frimxcix/2 MHz
fext frequency on CH1 to
fTIMXCLK: 72MHZ 0 36 MHz MHz
CH4
— — 65536 t
{counTER 16-bit timer periOd TIMXCLK
frimxck = 72MHZ 0.0139 910 hS
. . . — — 65536*65536 trimxcLk
maximum coun
MAX COUNT fruxeik = 72MHZ — 59.65 s
1. Guaranteed by design, not tested in production.
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Table 6.47 IWDG min/max timeout period at 40 kHz (LSI) o

Prescaler PR[2:0] Min timeout Max timeout Unit
RL[1:0]=0x000 RL[1:0]=0xFFF
14 0 0.1 409.6
/8 1 0.2 819.2
/16 2 0.4 1638.4
132 3 0.8 3276.8 ms
164 4 1.6 6553.6
/128 5 3.2 13107.2
/256 6or7 6.4 26214.4

1. These timings are given for a 40 kHz clock but the microcontroller internal RC frequency can vary from
30 to 60 kHz. Moreover, given an exact RC oscillator frequency, the exact timings still depend on the
phasing of the APB interface clock versus the LSI clock so that there is always a full RC period of
uncertainty.

Table 6.48 WWDG min/max timeout value at 72MHz

Prescaler WDGTB Min timeout value Max timeout value Unit
1 0 0.0568 3.6409
2 1 0.1138 7.2817
ms
4 2 0.2275 14.5635
8 3 0.4551 29.1271
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6.3.22. Communication interfaces

SPI characteristics

Unless otherwise specified, the parameters given below are derived from tests performed under the

conditions summarized in Table 6.4.

Refer to Section 6.3.14: 1/O port characteristics for details on the input/output alternate function
characteristics (NSS., SCK, MOSI, MISO).

Table 6.49 SPI characteristics Y

Symbol Parameter Conditions Min Max Unit
fsck Master mode — 36
SPI clock frequency MHz
1tc(scky Slave mode — 18
trsck) SPI clock rise and fall »
i Capacitive load: C =15 pF — 6 ns
trscky time
tsunss)” NSS setup time Slave mode ATpeik — .
tsunss) NSSB hold time Slave mode 2Tpck + 10 —
t SCK high and lo Master mode,
i w
WISCKH) . g fPCLK = 36M HZ TPCLK /2-2 TPCLK/2+1
tW(SCKL) time
prescaler = 4
tsuovi) . . Master mode 4 —
Data input setup time
tsu(sn Slave mode 5 —
thovy ) . Master mode 4 —
Data input hold time
thsn Slave mode 5 —
Data output access Slave mode,
ta(SO)(Z)(S) ) 0 4 Tpcik
time fF’CLK = 24MHz
@) Data output disable ns
tdiS(SO) . Slave mode 0 18
time
) Data output valid Slave mode 925
V(s0) time (after enable edge) '
¢ Data output valid Master mode &
v(Mo) time (after enable edge)
Slave mode
th(SO) 11.5 b
) (after enable edge)
Data output hold time Mast ”
aster mode
thimo) 2 _
(after enable edge)
SPI slave input clock
Duty(SCK) Slave mode 25 75 %

duty cycle

Data based on characterization results, not tested in production

Min time is for the minimum time to drive the output and the max time is for the maximum time to

validate the data.

3. Min time is for the minimum time to invalidate the output and the max time is for the maximum time to
put the data in Hi-Z
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NSS input \ “ B
P tSU(NSS)  te(SCK) P th(NSS) |
CPHA=0
CPOL=0 - -
tw(SCKH) | _ tw(SCKL
CPHA=0 I
CPOL=1
ta(SO) WSO 1PN th(SO) € > —» etr(SCK) tdis(SO)
< tf(SCK)
MISO ( (€
OUTPUT MSB OUT BIT6 , ut LSB OUT
tsu(Sl) «—»
MOS| {t
th(Sl)
Figure 6.13 SPI timing diagram - slave mode and CPHA=0
NSS input \ &\
_tSU(NSS), | tc(SCK) th(NSS)
CPHA=0 &\
CPOL=0
JW(SCKH) !
tw(SCKL)
CPHA=0 —]
CPOL=1 —\—
tv(SO |
ta(SO)< > VG e th(SO).¢ »| tr(SCR) tdis(SO)
iSO , tf(SCK)
outrutr ————— X MSB ouT BIT6 OUT LSB OUT
< tsu(SI)' < th(Sl)
MoSI f
INPUT MSB IN Bt Y tsen N
Figure 6.14 SPI timing diagram - slave mode and CPHA=1
NSS input \\
tc(SCK)
CPHA=0 CE— —\_
CPOL=0 N N
CPHA=0 — SE—
CPOL=1 4/—
CPHA=1
CPOL=0 /
CPHA=1
CPOL=1 \
. | tw(sckn) 2 [“r(scK)
tsu(MI < >
s Ww(SCKL) , t(SCK)
MISO
INBUT MSB IN BITé\\jN X LSBIN >[
th(MI) 4
MOSI {
oUTPUT X MSB OUT BIT1 ou‘q\l LSB OUT X:.
tv(MO) <> th(MO) >

Figure 6.15 SPI timing diagram - master mode
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7. Package information

The device is available in QFN20, QFN28, QFN32, QFN48, TSSOP20, SOP28, LQFP32, LQFP48 and
LQFP64 packages. The specific package size information is shown below:

QFN20
D ne
h
| UASRUAVRUNN IS
2 D —1
D) ]2
Ll & L g —
D, C
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Min Typ Max Min Typ Max
A 0.700 0.750 0.800 0.028 0.030 0.031
Al — 0.020 0.050 — 0.001 0.002
b 0.180 0.250 0.300 0.007 0.010 0.012
c 0.180 0.200 0.250 0.007 0.008 0.010
D 3.900 4.000 4.100 0.154 0.157 0.161
D2 2.550 2.650 2.750 0.100 0.104 0.108

e 0.500 BSC 0.020 BSC

Ne 2.000 BSC 0.079 BSC

Nd 2.000 BSC 0.079 BSC
E 3.900 4.000 4.100 0.154 0.157 0.161
E2 2.550 2.650 2.750 0.100 0.104 0.108
L 0.350 0.400 0.450 0.014 0.016 0.018
h 0.300 0.350 0.400 0.012 0.014 0.016

L/F Size 114*114 4.488*4.488
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Min Typ Max Min Typ Max
A 0.700 0.750 0.800 0.028 0.030 0.031
Al 0.000 0.020 0.050 0.000 0.001 0.002
b 0.150 0.200 0.250 0.006 0.008 0.010
c 0.180 0.200 0.250 0.007 0.008 0.010
D 3.900 4.000 4.100 0.154 0.157 0.161
D2 2.700 2.800 2.900 0.106 0.110 0.114
e 0.40 BSC 0.016 BSC
Nd 2.40 BSC 0.094 BSC
E 3.900 4.000 4.100 0.154 0.157 0.161
E2 2.700 2.800 2.900 0.106 0.110 0.114
Ne 2.40 BSC 0.094 BSC
0.300 0.350 0.450 0.012 0.014 0.018
0.300 0.350 0.400 0.012 0.014 0.016
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Min Nom Max Min Nom Max
A 0.700 0.750 0.800 0.028 0.030 0.031
Al 0.000 0.020 0.050 0.000 0.001 0.002
b 0.150 0.200 0.250 0.006 0.008 0.010
c 0.180 0.200 0.250 0.007 0.008 0.010
D 3.900 4.000 4.100 0.154 0.157 0.161
D2 2.600 2.650 2.700 0.102 0.104 0.106
e 0.400 BSC 0.016 BSC
Nd 2.800 BSC 0.110 BSC
E 3.900 4.000 4.100 0.154 0.157 0.161
E2 2.60 2.650 2.700 0.102 0.104 0.106
Ne 2.800 BSC 0.110 BSC
K 0.200 — — 0.008 — —
L 0.350 0.400 0.450 0.014 0.016 0.018
L1 0.300 0.350 0.400 0.012 0.014 0.016
L2 0.150 0.200 0.250 0.006 0.008 0.010
h 0.300 0.350 0.400 0.012 0.014 0.016
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A 0.50 0.55 0.60 0.020 0.022 0.024
Al 0.00 0.02 0.05 0.000 0.001 0.002
b 0.13 0.18 0.23 0.005 0.007 0.009
b1l 0.12 REF 0.005 REF
c 0.10 0.15 0.20 0.004 0.006 0.008
D 4.90 5.00 5.10 0.193 0.197 0.201
D2 3.60 3.70 3.80 0.142 0.146 0.150
e 0.35 BSC 0.014 BSC
ne 3.85 BSC 0.152 BSC
Nd 3.85 BSC 0.152 BSC
E 4.90 5.00 5.10 0.193 0.197 0.201
E2 3.60 3.70 3.80 0.142 0.146 0.150
L 0.30 0.35 0.40 0.012 0.014 0.016
L1 0.13 0.18 0.23 0.005 0.007 0.009
h 0.25 0.30 0.35 0.010 0.012 0.014
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Min Typ Max Min Typ Max
A 1.070 1.120 1.230 0.042 0.044 0.048
Al 0.050 0.100 0.150 0.002 0.004 0.006
A2 0.950 1.000 1.050 0.037 0.039 0.041
A3 0.411 0.436 0.461 0.016 0.017 0.018
b 0.200 — 0.280 0.008 — 0.011
D 6.400 6.500 6.600 0.252 0.256 0.260
E 6.300 6.400 6.500 0.248 0.252 0.256
El 4.300 4.400 4.500 0.169 0.173 0.177
e 0.625 0.650 0.675 0.025 0.026 0.027
0.550 0.600 0.650 0.022 0.024 0.026

L1 — 0.250 BSC — — 0.010 BSC —
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Symbol - Millimeters - Inches
Min Max Min Max
A — 2.65 — 0.104
Al 0.10 0.30 0.004 0.012
A2 2.25 2.35 0.089 0.093
A3 0.97 1.07 0.038 0.042
b 0.39 0.47 0.015 0.019
bl 0.38 0.44 0.015 0.017
c 0.25 0.29 0.010 0.011
cl 0.24 0.26 0.009 0.010
D 17.90 18.10 0.704 0.712
E 10.10 10.50 0.397 0.413
El 7.40 7.60 0.290 0.299
1.27 BSC 0.05 BSC
L 0.70 1.00 0.027 0.039
L1 1.40 REF 0.055 REF
0 0° 8° 0° 8°
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Min Typ Max Min Typ Max
A — — 1.600 — — 0.063
Al 0.050 — 0.150 0.002 0.000 0.006
A2 1.350 1.400 1.450 0.053 0.055 0.057
A3 0.590 0.640 0.690 0.023 0.025 0.027
b 0.330 — 0.410 0.013 — 0.016
bl 0.320 0.350 0.380 0.013 0.014 0.015
c 0.130 — 0.170 0.005 — 0.007
cl 0.120 0.130 0.140 0.005 0.005 0.006
D 8.800 9.000 9.200 0.346 0.354 0.362
D1 6.900 7.000 7.100 0.272 0.276 0.280
E 8.800 9.000 9.200 0.346 0.354 0.362
El 6.900 7.000 7.100 0.272 0.276 0.280
eB 8.100 — 8.250 0.319 — 0.325
e 0.800 BSC 0.031 BSC
0.450 — 0.750 0.018 — 0.030
L1 1.000 REF 0.039 REF
0 0° — 7° 0° — 7°
revl.13 -77 - 2025-12-08




Fremont Micro Devices

FT32F03xx6/x8

FP48
A3
: T 4
HT SRR HE T 4 /
A W oy , :
‘ R Y i
Al
i c
E
- D -— c¢B
— D1 — ;/- -
3o 25 /
1REAARARARRE o [
37 ] == e \!;_3[} fle=
o 0w 1 5 |
o e =]y =
| —— o o o i Ll -
= — P ) k.
e =y DETAIL: F
- - i s
| |
= = i
s () 13 | = b=
. ! FT g it
DHEHUHNTNEHEE N el
]j d H H j H 1{ I: " H }: 1 BASE METALI / - !]L'
T B WITH PLATING
Svmbol Millimeters Inches
ymbo
Min Typ Max Min Typ Max
A — — 1.600 — — 0.063
Al 0.050 — 0.150 0.002 — 0.006
A2 1.350 1.400 1.450 0.053 0.055 0.057
A3 0.590 0.640 0.690 0.023 0.025 0.027
b 0.180 — 0.260 0.007 — 0.010
bl 0.170 0.200 0.230 0.007 0.008 0.009
c 0.130 — 0.170 0.005 — 0.007
cl 0.120 0.130 0.140 0.005 0.005 0.006
D 8.800 9.000 9.200 0.346 0.354 0.362
D1 6.900 7.000 7.100 0.272 0.276 0.280
E 8.800 9.000 9.200 0.346 0.354 0.362
E1l 6.900 7.000 7.100 0.272 0.276 0.280
eB 8.100 — 8.250 0.319 — 0.325
0.500 BSC 0.020 BSC
0.450 — 0.750 0.018 — 0.030
L1 1.000 REF 0.039 REF
0 0° — 7° 0° — 7°
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Symbol - -
Min Typ Max Min Typ Max
A — — 1.600 — — 0.063
Al 0.050 — 0.150 0.002 — 0.006
A2 1.350 1.400 1.450 0.053 0.055 0.057
A3 0.590 0.640 0.690 0.023 0.025 0.027
b 0.180 — 0.260 0.007 — 0.010
bl 0.170 0.200 0.230 0.007 0.008 0.009
c 0.130 — 0.170 0.005 — 0.007
cl 0.120 0.130 0.140 0.005 0.005 0.006
D 11.800 12.000 12.200 0.465 0.472 0.480
D1 9.900 10.000 10.100 0.390 0.394 0.398
E 11.800 12.000 12.200 0.465 0.472 0.480
El 9.900 10.000 10.100 0.390 0.394 0.398
eB 11.050 — 11.250 0.435 — 0.443
0.500 BSC 0.020 BSC
0.450 — 0.750 0.018 — 0.030
L1 1.000 REF 0.039 REF
S] 0° — 7° 0° — 7°
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Revision History

Date Revision Description

1.00 2021-08-28 | Preliminary version

1.01 2021-09-16 | Updated EMC description

1.02 2021-10.19 | Add FT32F030K8BU7 (QFN32), FT32F032G8BS7 (SOP28) pinout

103 2021-12-14 Add FT32F030K6BT7 (LQFP32), FT32F030K8AT7 (LQFP32),
FT32F030C8BU7 (QFN48), FT32F032K8BU7 (QFN32)pinout
Update section 3.5.1 Power supply schemes
Update Table 5.1 peripheral register boundary addresses

104 2022-06-23 Add Comparator and operational amplifier relevant description
Update Table 2.1 FT32F030xx / 032xx family device festures and peripheral
counts
Update parameters of section 6.3 Operating conditions

1.05 2022-07-11 | Update Table 6.2 Current characteristics

1.06 2022-08-12 | Add FT32F030F8AP7 (TSSOP20)

1.07 2022-10-10 | Add FT32F032G8CS7(SOP28)

1.08 2022-10-21 | Add cover
Update the parameters of the section 6.3.14 1/0O port characteristics
Update section 3.5.4 note of Low-power mode

1.09 2022-11-01 | Update Figure 4.11 pin 10 definition
Update Table 4.1 BOOTO pin definition

1.10 2022-11-08 | Update Table 4.1 correction of some clerical errors

11 2023-03-21 Update_ Table 4.1, 4.2, 62 6.16, 6.31, 6.32, 6.34, 6.35, 6.38, 6.45
correction of some clerical errors
Update Table 6.8 Embedded internal reference voltage

1.12 2023-06-25 ) i
Correction of some clerical errors
Update the series product name
Update Figure 3.1

1.13 2025-12-08 | Add the capacitive sensing channel name for 2VerD chips
Update QFN28 package information
Correction of some clerical errors
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