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Description

STM32F103xF, STM32F103xG

2.2

Full compatibility throughout the family

The STM32F103xF/G is a complete family whose members are fully pin-to-pin, software
and feature compatible. In the reference manual, the STM32F103x4 and STM32F103x6 are
identified as low-density devices, the STM32F 103x8 and STM32F103xB are referred to as
medium-density devices, the STM32F103xF, STM32F103xD and STM32F103xG are
referred to as high-density devices and the STM32F103xF and STM32F 103xG are called
XL-density devices.

Low-density, high-density and XL-density devices are an extension of the STM32F103x8/B
medium-density devices, they are specified in the STM32F103x4/6, STM32F103xC/D/E
and STM32F103xF/G datasheets, respectively. Low-density devices feature lower Flash
memory and RAM capacities, less timers and peripherals. High-density devices have higher
Flash memory and RAM capacities, and additional peripherals like SDIO, FSMC, 12S and
DAC. XL-density devices bring even more Flash and RAM memory, and extra features,
namely an MPU, a greater number of timers and a dual bank Flash structure while
remaining fully compatible with the other members of the family.

The STM32F103x4, STM32F103x6, STM32F103xF, STM32F103xD, STM32F103xG,
STM32F103xF and STM32F103xG are a drop-in replacement for the STM32F103x8/B
devices, allowing the user to try different memory densities and providing a greater degree
of freedom during the development cycle.

Moreover, the STM32F103xx performance line family is fully compatible with all existing
STM32F101xx access line and STM32F102xx USB access line devices.

Table 3. STM32F103xx family

Pinout

Low-density
devices

Medium-density
devices

High-density devices

XL-density devices

16 KB
Flash

32 KB
Flash(!)

64 KB
Flash

128 KB
Flash

256 KB
Flash

384 KB
Flash

512 KB
Flash

768 KB Flash | 1 MB Flash

6 KB
RAM

10 KB
RAM

20 KB
RAM

20 KB
RAM

48 or
64 KB
RAM

64 KB
RAM

64 KB
RAM

96 KB RAM | 96 KB RAM

144

100

64

48

36

2 x USARTs

2 x 16-bit timers
1 x SPI, 1 x I2C,
USB, CAN,

1 x PWM timer

2 x ADCs

3 x USARTs

3 x 16-bit timers
2 x SPls, 2 x |2Cs,

USB, CAN,

1 x PWM timer

2 x ADCs

5 x USARTs

4 x 16-bit timers,

2 x basic timers

3 x SPls, 2 x I2Ss, 2 x 12Cs
USB, CAN, 2 x PWM timers
3 x ADCs, 2 x DACs,

1 x SDIO

FSMC (100- and 144-pin
packages(®)

5 x USARTs

10 x 16-bit timers,

2 % basic timers

3 x SPls, 2 x 12Ss, 2 x 12Cs
USB, CAN, 2 x PWM timers
3 x ADCs, 2 x DACs, 1 x
SDIO, Cortex-M3 with MPU
FSMC (100- and 144-pin
packages®), dual bank Flash
memory

1. For orderable part numbers that do not show the A internal code after the temperature range code (6 or 7), the reference
datasheet for electrical characteristics is that of the STM32F103x8/B medium-density devices.

2. 64 KB RAM for 256 KB Flash are available on devices delivered in CSP packages only.
3. Ports F and G are not available in devices delivered in 100-pin packages.

4. Ports F and G are not available in devices delivered in 100-pin packages.
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STM32F103xF, STM32F103xG Description

2.3.19

2.3.20

3

Basic timers TIM6 and TIM7

These timers are mainly used for DAC trigger generation. They can also be used as a
generic 16-bit time base.

Independent watchdog

The independent watchdog is based on a 12-bit downcounter and 8-bit prescaler. 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.

Window watchdog

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

SysTick timer

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

e A 24-bit down counter

e Autoreload capability

e  Maskable system interrupt generation when the counter reaches 0.

e  Programmable clock source

I2C bus

Up to two I?C bus interfaces can operate in multimaster and slave modes. They can support
standard and fast modes.

They support 7/10-bit addressing mode and 7-bit dual addressing mode (as slave). A
hardware CRC generation/verification is embedded.

They can be served by DMA and they support SMBus 2.0/PMBus.

Universal synchronous/asynchronous receiver transmitters (USARTS)

The STM32F103xF and STM32F103xG performance line embeds three universal
synchronous/asynchronous receiver transmitters (USART1, USART2 and USART3) and
two universal asynchronous receiver transmitters (UART4 and UARTS).

These five interfaces provide asynchronous communication, IrDA SIR ENDEC support,
multiprocessor communication mode, single-wire half-duplex communication mode and
have LIN Master/Slave capability.

The USART1 interface is able to communicate at speeds of up to 4.5 Mbit/s. The other
available interfaces communicate at up to 2.25 Mbit/s.

USART1, USART2 and USART3 also provide hardware management of the CTS and RTS
signals, Smart Card mode (ISO 7816 compliant) and SPI-like communication capability. All
interfaces can be served by the DMA controller except for UARTS.

DoclD16554 Rev 4 21/136




STM32F103xF, STM32F103xG Description

2.3.27

2.3.28

3

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

ADC (analog to digital converter)

Three 12-bit analog-to-digital converters are embedded into STM32F103xF and
STM32F103xG performance line devices and each ADC shares up to 21 external channels,
performing conversions in single-shot or scan modes. In scan mode, automatic conversion
is performed on a selected group of analog inputs.

Additional logic functions embedded in the ADC interface allow:

e  Simultaneous sample and hold

¢ Interleaved sample and hold

e  Single shunt

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.

The events generated by the general-purpose timers (TIMx) and the advanced-control
timers (TIM1 and TIM8) can be internally connected to the ADC start trigger and injection
trigger, respectively, to allow the application to synchronize A/D conversion and timers.

DAC (digital-to-analog converter)

The two 12-bit buffered DAC channels can be used to convert two digital signals into two
analog voltage signal outputs. The chosen design structure is composed of integrated
resistor strings and an amplifier in inverting configuration.

This dual digital Interface supports the following features:

e two DAC converters: one for each output channel

e  8-bit or 12-bit monotonic output

e left or right data alignment in 12-bit mode

e synchronized update capability

e noise-wave generation

e triangular-wave generation

e dual DAC channel independent or simultaneous conversions

e  DMA capability for each channel

e external triggers for conversion

e input voltage reference Vrgg+

Eight DAC trigger inputs are used in the STM32F103xF and STM32F103xG performance

line family. The DAC channels are triggered through the timer update outputs that are also
connected to different DMA channels.
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STM32F103xF, STM32F103xG

Pinouts and pin descriptions

Table 5. STM32F103xF and STM32F103xG pin definitions

Pins Alternate functions®
_ g .

§ 3183 Pin name :8_ E funl\gta:g]nm
| & E E £ | O] (after reset) Default Remap
£19/9|9 =
-l
A3| - [ 1|1 PE2 I/O|FT PE2 TRACECK / FSMC_A23 -
A2 - |22 PE3 I/O|FT PE3 TRACEDO / FSMC_A19 -
B2| - |3 |3 PE4 I/O|FT PE4 TRACED1/ FSMC_A20 -
B3| - |44 PE5 I/O|FT PE5 TRACED2/ FSMC_A21 TIM9_CH1
B4| - |55 PE6 I/0|FT PE6 TRACED3/FSMC_A22 TIM9_CH?2
c2|1|6]|6 VAT S VAT - -
Al 2|77 PC13;€'2£)P ER- o PC13® TAMPER-RTC -
B1| 3| 8 | 8 |[PC14-0SC32_IN®)|I/0 PC14©) 0SC32_IN -
cilalolo OSCZSS'UT@ /0 PC156) 0SC32_OUT ;
c3| - |- |10 PFO I/O|FT PFO FSMC_A0 -
cal| - |- |n PF1 I/O|FT PF1 FSMC_A1 -
D4 | - | - |12 PF2 I/O|FT PF2 FSMC_A2 -
E2| - | - |13 PF3 I/O|FT PF3 FSMC_A3 -
E3|-| - |14 PF4 I/O|FT PF4 FSMC_A4 -
E4| - | - |15 PF5 I/O|FT PF5 FSMC_A5 -
D2| - [10]16 Vss 5 S Vss 5 - -
D3| - | 1117 Vop 5 S Voo 5 - -
F3|-1|- (18 PF6 /0 PF6 ADC3_IN4 / FSMC_NIORD TIM10_CH1
F2| - | - [19 PF7 /0 PF7 ADC3_IN5/FSMC_NREG TIM11_CH1
G3| - |- |20 PF8 /0 PF8 ADC3_IN6 / FSMC_NIOWR TIM13_CH1
G2| - | - |21 PF9 /0 PF9 ADC3_IN7 / FSMC_CD TIM14_CH1
G1| - | - |22 PF10 /0 PF10 ADC3_IN8/FSMC_INTR -
D1|5 12|23 OSC_IN | OSC_IN - PDO()
E1|6 |13|24 0OSC_OUT o} 0SC_OuT - PD1(7)
F1|7 14|25 NRST /0 NRST - -
H1| 8 | 15|26 PCO /0 PCO ADC123_IN10 -
H2 | 9 | 16|27 PC1 /0 PC1 ADC123_IN11 -
‘Y_I DoclD16554 Rev 4 29/136




Pinouts and pin descriptions STM32F103xF, STM32F103xG

Table 5. STM32F103xF and STM32F103xG pin definitions (continued)

Pins Alternate functions®
)
< = | Main
E 3 § § Pin name | 3| function®
o | & ala £ | O/ (after reset) Default Remap
29|88 =
L b B
SPI2_SCK/12S2_CK/
M12| 34 | 52 | 74 PB13 I/O|FT PB13 USART3_CTS(7)/T|M1_CH1N -
SPI2_MISO / TIM1_CH2N /
L1135 |53 |75 PB14 /O |FT PB14 USARTB_RTS(7)/ TIM12_CH1 -
SPI2_MOSI /1252 _SD /
L1236 |54 | 76 PB15 IIO|FT PB15 T|M1_CH3N(7)/TIM12_CH2 -
L9 | - | 55|77 PD8 I/O|FT PD8 FSMC_D13 USART3_TX
K9| - | 56|78 PD9 I/IO|FT PD9 FSMC_D14 USART3_RX
J9| - | 57|79 PD10 I/IO|FT PD10 FSMC_D15 USART3_CK
H9| - [ 58|80 PD11 I/O|FT PD11 FSMC_A16 USART3_CTS
TIM4_CH1/
L10| - | 59 | 81 PD12 I/IO|FT PD12 FSMC_A17 USART3_RTS
K10| - | 60|82 PD13 I/IO|FT PD13 FSMC_A18 TIM4_CH2
Gs| - | - |83 Vss_ s Vss s - -
F8| - | - |84 Voo 8 S Voo 8 - -
K11| - | 61|85 PD14 I/O|FT PD14 FSMC_DO TIM4_CH3
K12| - |62 |86 PD15 I/IO|FT PD15 FSMC_D1 TIM4_CH4
J12| - - |87 PG2 IIO|FT PG2 FSMC_A12 -
J11| - - |88 PG3 IIO|FT PG3 FSMC_A13 -
J10| - - 189 PG4 IIO|FT PG4 FSMC_A14 -
H12| - - 190 PG5 I/O|FT PG5 FSMC_A15 -
H11| - - 191 PG6 I/IO|FT PG6 FSMC_INT2 -
H10| - - 192 PG7 I/O|FT PG7 FSMC_INT3 -
G11| - - 193 PG8 IIO|FT PG8 - -
G10| - | - |94 Vss o s Vss o - -
1282 _MCK / TIM8_CH1 /
G12| 37 | 63 |96 PC6 I/IO|FT PC6 SDIO_D6 TIM3_CH1
12S3_MCK / TIM8_CH2 /
F12| 38 | 64 | 97 PC7 IIO|FT PC7 SDIO_D7 TIM3_CH2
F11{39 | 65|98 PC8 I/IO|FT PC8 TIM8_CH3/SDIO_DO TIM3_CH3
32/136 DoclD16554 Rev 4 ‘Yl




STM32F103xF, STM32F103xG

Pinouts and pin descriptions

Table 6. FSMC pin definition (continued)

3

FSMC
e cF | cripe | NORIPSRAM/ |\ o /PSRAM Mux | NAND 16 bit LarP100%
SRAM
PD9 D14 D14 D14 DA14 D14 Yes
PD10 D15 D15 D15 DA15 D15 Yes
PD11 - - A16 A16 CLE Yes
PD12 - - A17 A17 ALE Yes
PD13 - - A18 A18 Yes
PD14 DO DO DO DAO DO Yes
PD15 D1 D1 D1 DA1 D1 Yes
PG2 - - A12 - - -
PG3 - - A13 - - -
PG4 - - A14 - - -
PG5 - - A15 - - -
PG6 - - - - INT2 -
PG7 - - - - INT3 -
PDO D2 D2 D2 DA2 D2 Yes
PD1 D3 D3 D3 DA3 D3 Yes
PD3 - - CLK CLK - Yes
PD4 NOE NOE NOE NOE NOE Yes
PD5 NWE NWE NWE NWE NWE Yes
PD6 NWAIT NWAIT NWAIT NWAIT NWAIT Yes
PD7 - - NE1 NE1 NCE2 Yes
PG9 - - NE2 NE2 NCE3 -
PG10 NCE4_1 | NCE4_1 NE3 NE3 - -
PG11 NCE4_2 | NCE4_2 - - - -
PG12 - - NE4 NE4 - -
PG13 - - A24 A24 - -
PG14 - - A25 A25 - -
PB7 - - NADV NADV - Yes
PEO - - NBLO NBLO - Yes
PE1 - - NBL1 NBL1 - Yes
Ports F and G are not available in devices delivered in 100-pin packages.
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STM32F103xF, STM32F103xG

Memory mapping

Figure 7. Memory map

OXFFFF FFFF

0XE000 0000
OXDFFF FFFF

0xC000 0000
OXBFFF FFFF

0xA000 0000
OX9FFF FFFF

0x8000 0000
Ox7FFF FFFF

0x6000 0000
OX5FFF FFFF

0x4000 0000
OxX3FFF FFFF

0x2000 0000
Ox1FFF FFFF

0x0000 0000

512-Mbyte
block 7

Cortex-M3's
internal

peripherals

512-Mbyte
block 6
Not used

512-Mbyte
block 5
FSMC register

512-Mbyte
block 4
FSMC bank 3
& bank4

512-Mbyte
block 3
FSMC bank1
& bank2

512-Mbyte
block 2
Peripherals

512-Mbyte
block 1
SRAM

512-Mbyte
block 0
Code

Reserved

SRAM (96 KB aliased
by bit-banding)

Option bytes

System memory

Reserved

Flash memory bank 2
(256 KB or 512 KB)

Flash memory bank 1
(512 KB)

Reserved

Aliased to Flash or system
memory depending on
BOOT pins

OX3REF FFFF

0x2001°8Q00
0x2001 7

0x2000 0000

Reserved

FSMC register
FSMC bank4 PCCARD

FSMC bank3 NAND (NAND2]
SMC bank2 NAND (NAND1

FFSMC bank1 NOR/PSRAM 2§

FFSMC bank1 NOR/PSRAM 1

Reserved

CRC

Reserved

Flash interfaces 1 & 2

Reserved

RCC

Reserved

DMA2

DMA1

Reserved
—SDIO

Reserved

TIM11

TIM10

TIM9

Reserved

ADC3

USART1

TIM8

SPI1

TIM1

ADC2

ADC1

Port G

Port F

Port E

Port D

Port C

Port B

Port A

EXTI

AFIO

Reserved

DAC

PWR

BKP

Reserved

BxCAN
Phared USBb/CAN SRAM 512
i

USB registers

12C2

12C1

UART5

UART4

USART3

USART2

Reserved

SPI3/12S3

SPI2/12S2

Reserved

IWDG

WWDG

RTC

Reserved

TIM14

TIM13

TIM12

TIM7

TIM6

TIM5

TIM4

TIM3

TIM2

0x1FFF F800 - Ox1FFF F8OF
0x1FFF E000- 0x1FFF F7FF
0x0810 0000 - 0x1FFF DFFF

0x080F FFFF

0x0808 0000
0x0807 FFFF
0x0800 0000

0x0010 0000 - 0x07FF FFFF

0X000F FFFF

0x0000 0000

xA000 1000 - OXBFFF FFFF
XA000 0000 - 0XA000 OFFF
X9000 0000 - OX9FFF FFFF
X8000 0000 - OX8FFF FFFF
X7000 0000 - Ox7FFF FFFF
X6C00 0000 - OX6FFF FFFF
X6800 0000 - OX6BFF FFFF
X6400 0000 - 0x67FF FFFF
X6000 0000 - 0x63FF FFFF
X4002 4400 - OX5FFF FFFF
X4002 3000 - 0x4002 33FF
X4002 2400 - 0x4002 2FFF
X4002 2000 - 0x4002 23FF
X4002 1400 - 0x4002 1FFF
X4002 1000 - 0x4002 13FF
X4002 0400 - 0x4002 OFFF
X4002 0400 - 0x4002 07FF
X4002 0000 - 0x4002 03FF
X4001 8400 - 0x4001 FFFF
X4001 8000 - 0x4001 83FF
x4001 5800 - 0x4001 7FFF
X4001 5400 - 0x4001 57FF
X4001 5000 - 0x4001 53FF
X4001 4C00 - 0x4001 4FFF
X4001 4000 - 0x4001 4BFF
x4001 3C00 - 0x4001 3FFF
X4001 3800 - 0x4001 3BFF
X4001 3400 - 0x4001 37FF
X4001 3000 - 0x4001 33FF
X4001 2C00 - 0x4001 2FFF
X4001 2800 - 0x4001 2BFF
X4001 2400 - 0x4001 27FF
X4001 2000 - 0x4001 23FF
x4001 1C00 - 0x4001 1FFF
X4001 1800 - 0x4001 1BFF
X4001 1400 - 0x4001 17FF
X4001 1000 - 0x4001 13FF
X4001 0CO0 - 0x4001 OFFF
X4001 0800 - 0x4001 OBFF
X4001 0400 - 0x4001 O7FF
X4001 0000 - 0x4001 03FF
X4000 7800 - 0x4000 FFFF
X4000 7400 - 0x4000 77FF
X4000 7000 - 0x4000 73FF
X4000 6CO0 - 0x4000 6FFF
X4000 6800 - 0x4000 6BFF
X4000 6400 - 0x4000 67FF
X4000 6000 - 0x4000 63FF
X4000 5CO0 - 0x4000 5FFF
X4000 5800 - 0x4000 5BFF
X4000 5400 - 0x4000 57FF
X4000 5000 - 0x4000 53FF
X4000 4C00 - 0x4000 4FFF
X4000 4800 - 0x4000 4BFF
X4000 4400 - 0x4000 47FF
X4000 4000 - 0X4000 43FF
X4000 3CO0 - 0x4000 3FFF
X4000 3800 - 0x4000 3BFF
X4000 3400 - 0x4000 37FF
X4000 3000 - 0x4000 33FF
X4000 2C00 - 0x4000 2FFF
X4000 2800 - 0x4000 2BFF
X4000 2400 - 0x4000 27FF
X4000 2000 - 0x4000 23FF
X4000 1C00 - 0x4000 1FFF
X4000 1800 - 0x4000 1BFF
X4000 1400 - 0x4000 17FF
X4000 1000 - 0x4000 13FF
X4000 0CO0 - 0x4000 OFFF
X4000 0800 - 0X4000 OBFF
X4000 0400 - 0x4000 O7FF
X4000 0000 - 0x4000 03FF

ai17353
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STM32F103xF, STM32F103xG Electrical characteristics

5.2

3

Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 7: Voltage characteristics,
Table 8: Current characteristics, and Table 9: Thermal characteristics 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 7. Voltage characteristics

Symbol Ratings Min Max Unit
Vpo-Vss E:éey;;)rg?in supply voltage (including Vppa 03 4.0
V|N(2) Input voltage on five volt tolerant pin Vgs—0.3 Vpp +4.0 v
Input voltage on any other pin Vgg—0.3 4.0
|[AVppyl Variations between different Vpp power pins - 50
[Vssx — Vss| | Variations between all the different ground pins - 50 mv

see Section 5.3.12:
Absolute maximum ratings
(electrical sensitivity)

Electrostatic discharge voltage (human body

VESD(HBM) | model)

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

2. Vy maximum must always be respected. Refer to Table 8: Current characteristics for the maximum
allowed injected current values.

Table 8. Current characteristics

Symbol Ratings Max. Unit
oD Total current into Vpp/Vppa power lines (source)() 150
lyss Total current out of Vgg ground lines (sink)(") 150
Output current sunk by any I/O and control pin 25
o Output current source by any 1/Os and control pin -25 mA
Injected current on five volt tolerant pins(3) -5/+0
||NJ(PIN)(2) Iniected ¢ ther pin® +5
jected current on any other pin +
ZhnyPIN) Total injected current (sum of all /O and control pins)(®) +25

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

Negative injection disturbs the analog performance of the device. See note 3 below Table 65 on page 110.

Positive injection is not possible on these 1/Os. A negative injection is induced by V\y<Vss. linypiny Must
never be exceeded. Refer to Table 7: Voltage characteristics for the maximum allowed input vo(ltage
values.

4. Apositive injection is induced by V|y>Vpp while a negative injection is induced by Vy<Vss. Iy pin) must

never be exceeded. Refer to Table 7: Voltage characteristics for the maximum allowed input voltage
values.

5. When several inputs are submitted to a current injection, the maximum X,y ) is the absolute sum of the

positive and negative injected currents (instantaneous values).
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Figure 15. Typical current consumption in Stop mode with regulator in run mode
versus temperature at different Vpp values
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Table 21. High-speed external user clock characteristics

Symbol Parameter Min Typ Max Unit
User external clock source
fHSE_ext frequency(!) 1 8 25 | MHz
Viusen | OSC_IN input pin high level voltage 0.7Vpp - Vop v
Vuser | OSC_IN input pin low level voltage Vss - 10.3Vpp
bw(HSE) OSC_IN high or low time(") 5 - -
tw(HSE)
ns
trHsE) OSC_|IN rise or fall time(") - - 20
tiHsE)
Cinsg) | OSC_IN input capacitance(" - 5 - pF
DuCy(HSE) Duty cycle 45 - 55 %
I OSC_IN Input leakage current Vgs<VINSVpp - - +1 MA

1. Guaranteed by design, not tested in production.

Low-speed external user clock generated from an external source

The characteristics given in Table 22 result from tests performed using an low-speed
external clock source, and under ambient temperature and supply voltage conditions
summarized in Table 10.

Table 22. Low-speed external user clock characteristics

Symbol Parameter Min Typ Max Unit
User External clock source
fise_ext | froquencyl! - 32.768 | 1000 | kHz
OSC32_IN input pin high level
VLSEH  |yoltage PAtPIN TS 0.7Vpp | - Vop
\%
OSC32_IN input pin low level
ViseL voltage PP Vss - 0.3Vpp
bw(LsE) 0SC32_IN high or low time(") 450 - -
tw(LsE)
ns
trLsE) OSC32_IN rise or fall time(") - - 50
tiLsE)
CinLsey | OSC32_IN input capacitance(") - 5 - pF
DuCy(sk) | Duty cycle 30 - 70 %
I OSC32_IN Input leakage current Vss<ViN<Vp - - +1 HA

1. Guaranteed by design, not tested in production.
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High-speed external clock generated from a crystal/ceramic resonator

The high-speed external (HSE) clock can be supplied with a 4 to 16 MHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on
characterization results obtained with typical external components specified in Table 23. 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. Refer to the crystal resonator manufacturer for more details on the resonator
characteristics (frequency, package, accuracy).

Table 23. HSE 4-16 MHz oscillator characteristics(1(?

Symbol Parameter Conditions Min | Typ | Max | Unit
fosc in | Oscillator frequency - 4 8 16 | MHz
Rr Feedback resistor - - 200 - kQ

Recommended load capacitance
C versus equivalent serial Rs=30Q - 30 - pF
resistance of the crystal (RS)(3)

. .. VDD= 3.3 V, V|N = VSS _ _
in HSE driving current with 30 pF load 1 mA

Im Oscillator transconductance Startup 25 - - mA/N

tSU(HSE)(4) Startup time Vpp is stabilized - 2 - ms

1. Resonator characteristics given by the crystal/ceramic resonator manufacturer.
Guaranteed by characterization results, not tested in production.

The relatively low value of the RF resistor offers a good protection against issues resulting from use in a
humid environment, due to the induced leakage and the bias condition change. However, it is
recommended to take this point into account if the MCU is used in tough humidity conditions.

4. tsyyse) 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

For C_ 4 and C|», it is recommended to use high-quality external ceramic capacitors in the
5 pF to 25 pF range (typ.), designed for high-frequency applications, and selected to match
the requirements of the crystal or resonator (see Figure 20). C| 4 and C, , are usually the
same size. The crystal manufacturer typically specifies a load capacitance which is the
series combination of C 4 and C| ,. 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
C_1 and C| . Refer to the application note AN2867 “Oscillator design guide for ST
microcontrollers” available from the ST website www.st.com.

3
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3

PLL characteristics

The parameters given in Table 28 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 10.

Table 28. PLL characteristics

Value
Symbol Parameter Unit
Min Typ Max(1)

. PLL input clock(@ 1 8.0 25 MHz
PLL_IN

- PLL input clock duty cycle 40 - 60 %
fpLL ouT PLL multiplier output clock 16 - 72 MHz
t ock PLL lock time - - 200 us
Jitter Cycle-to-cycle jitter - - 300 ps

1. Guaranteed by characterization results, not tested in production.

2. Take care of using the appropriate multiplier factors so as to have PLL input clock values compatible with

the range defined by fp; | ouT

Memory characteristics

Flash memory

The characteristics are given at Ty = —40 to 105 °C unless otherwise specified.

Table 29. Flash memory characteristics

Symbol Parameter Conditions Min Typ | Max( | Unit
torog | 16-bit programming time | To =—40 to +105 °C 40 52.5 70 ps
terase | Page (2 KB) erase time | Tp=-40 to +105 °C 20 - 40 ms
tye | Mass erase time Tpo=-401to +105°C 20 - 40 ms
Read mode
fucLk = 72 MHz with 2 wait - - 28 mA
states, Vpp =3.3V
Write Tode ) ) ) 7 mA
Ipp | Supply current fcLk = 72 MHz, Vpp = 3.3V
Erase mode
fuclk = 72 MHz, Vpp =3.3V|  ~ - 5 | mA
Power-down mode / Hal,
Vpp=3.0t03.6V - - 50 | wA
Vorog | Programming voltage - 2 - 3.6 \%
1. Guaranteed by design, not tested in production.
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Figure 33. PC Card/CompactFlash controller waveforms for attribute memory write
access
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1. Only data bits 0...7 are driven (bits 8...15 remains HiZ).
Figure 34. PC Card/CompactFlash controller waveforms for I/O space read access
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Table 50. Output voltage characteristics (continued)

Symbol Parameter Conditions Min Max | Unit
1y4) | Output low level voltage for an I/O pin
Vo (W) . ; - 1.3
when 8 pins are sunk at same time lio = +20 mA v
V. (2)4) | Output high level voltage for an 1/O pin 2.7V<Vpp<36V V13 i
OH when 8 pins are sourced at same time bo— -
VOL(1)(4) Output onv level voltage for an I'/O pin ) 04
when 8 pins are sunk at same time lio = +6 MA v
\/.n.(2)4) | Output high level voltage for an 1/O pin 2V<Vpp<27V Vire0 4 i
OH when 8 pins are sourced at same time DD~

1. The || current sunk by the device must always respect the absolute maximum rating specified in Table 8
and the sum of I, (I/O ports and control pins) must not exceed lygs.

2. The lg current sourced by the device must always respect the absolute maximum rating specified in
Table 8 and the sum of | (I/O ports and control pins) must not exceed |ypp.

3. TTL and CMOS outputs are compatible with JEDEC standards JESD36 and JESD52.

Guaranteed by characterization results, not tested in production.

3
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Figure 50. I2S slave timing diagram (Philips protocol)“)
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1. Measurement points are done at CMOS levels: 0.3 x Vpp and 0.7 x Vpp

2. LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.

Figure 51. I2S master timing diagram (Philips protocol)(!)
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1. Guaranteed by characterization results, not tested in production.

2. LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.
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Table 60. USB DC electrical characteristics

Symbol Parameter Conditions Min.( Max.(Y) | Unit
Input levels
Vpp | USB operating voltage(® - 3.0 3.6 Y,
Vp#) | Differential input sensitivity I(USB_DP, USB_DM) 0.2 -
VCM(4) Differential common mode range | Includes Vp, range 0.8 25 V
VSE(4) Single ended receiver threshold 1.3 20
Output levels
VoL | Static output level low R, of 1.5 kQ to 3.6 V(®) - 0.3
Vou | Static output level high R, of 15 kQ to Vgg® 2.8 3.6 v

All the voltages are measured from the local ground potential.

2. To be compliant with the USB 2.0 full-speed electrical specification, the USB_DP (D+) pin should be pulled
up with a 1.5 kQ resistor to a 3.0-to-3.6 V voltage range.

3. The STM32F103xF/G USB functionality is ensured down to 2.7 V but not the full USB electrical
characteristics which are degraded in the 2.7-t0-3.0 V Vpp voltage range.

Guaranteed by characterization results, not tested in production.
R_ is the load connected on the USB drivers

Figure 54. USB timings: definition of data signal rise and fall time
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Table 61. USB: full-speed electrical characteristics

Driver characteristics(!

Symbol Parameter Conditions Min Max Unit
t Rise time(?) C_ =50 pF 4 20 ns
te Fall Time(® C_ =50 pF 4 20 ns

trfm Rise/ fall time matching t/t 90 110 %
VeRs Output signal crossover voltage - 1.3 20 \Y

1. Guaranteed by design, not tested in production.

2. Measured from 10% to 90% of the data signal. For more detailed informations, please refer to USB
Specification - Chapter 7 (version 2.0).

3

DoclD16554 Rev 4 107/136




Package information

STM32F103xF, STM32F103xG

Table 70. LQPF100 — 14 x 14 mm 100-pin low-profile quad flat package

mechanical data (continued)

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max
e - 0.500 - - 0.0197 -
0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
k 0° 3.5° 7° 0° 3.5° 7°
cce - - 0.08 - - 0.0031
1. Values in inches are converted from mm and rounded to 4 decimal digits.
Figure 66. LQFP100 recommended footprint
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1.

Dimensions are in millimeters.
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2015 STMicroelectronics — All rights reserved
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