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SysTick timer

This timer is dedicated for OS, but could also be used as a standard downcounter. It 
features:

● A 24-bit downcounter

● Autoreload capability

● Maskable system interrupt generation when the counter reaches 0

● Programmable clock source 

2.3.16 I²C bus

Up to two I²C bus interfaces can operate in multimaster and slave modes. They can support 
standard and fast modes. 

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

They can be served by DMA and they support SM Bus 2.0/PM Bus.

2.3.17 Universal synchronous/asynchronous receiver transmitter (USART)

One of the USART interfaces 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. They provide hardware 
management of the CTS and RTS signals, IrDA SIR ENDEC support, are ISO 7816 
compliant and have LIN Master/Slave capability.

All USART interfaces can be served by the DMA controller.

2.3.18 Serial peripheral interface (SPI)

Up to two SPIs are able to communicate up to 18 Mbits/s in slave and master modes in full-
duplex and simplex communication modes. The 3-bit prescaler gives 8 master mode 
frequencies and the frame is configurable to 8 bits or 16 bits. The hardware CRC 
generation/verification supports basic SD Card/MMC modes. 

Both SPIs can be served by the DMA controller.

2.3.19 Controller area network (CAN)

The CAN is compliant with specifications 2.0A and B (active) with a bit rate up to 1 Mbit/s. It 
can receive and transmit standard frames with 11-bit identifiers as well as extended frames 
with 29-bit identifiers. It has three transmit mailboxes, two receive FIFOs with 3 stages and 
14 scalable filter banks.

2.3.20 Universal serial bus (USB)

The STM32F103xx performance line embeds a USB device peripheral compatible with the 
USB full-speed 12 Mbs. The USB interface implements a full-speed (12 Mbit/s) function 
interface. It has software-configurable endpoint setting and suspend/resume support. The 
dedicated 48 MHz clock is generated from the internal main PLL (the clock source must use 
a HSE crystal oscillator).
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K2 13 G3 17 26 10 PA3 I/O PA3
USART2_RX(7)/

ADC12_IN3/
TIM2_CH4(7)

E4 - C2 18 27 - VSS_4 S VSS_4

F4 - D2 19 28 - VDD_4 S VDD_4

G3 14 H3 20 29 11 PA4 I/O PA4
SPI1_NSS(7)/ 

USART2_CK(7)/ 
ADC12_IN4 

H3 15 F4 21 30 12 PA5 I/O PA5
SPI1_SCK(7)/ 
ADC12_IN5 

J3 16 G4 22 31 13 PA6 I/O PA6
SPI1_MISO(7)/
ADC12_IN6/
TIM3_CH1(7)

TIM1_BKIN

K3 17 H4 23 32 14 PA7 I/O PA7
SPI1_MOSI(7)/
ADC12_IN7/
TIM3_CH2(7)

TIM1_CH1N

G4 - H5 24 33 PC4 I/O PC4 ADC12_IN14 

H4 - H6 25 34 PC5 I/O PC5 ADC12_IN15 

J4 18 F5 26 35 15 PB0 I/O PB0
ADC12_IN8/
TIM3_CH3(7) TIM1_CH2N

K4 19 G5 27 36 16 PB1 I/O PB1
ADC12_IN9/
TIM3_CH4(7) TIM1_CH3N

G5 20 G6 28 37 17 PB2 I/O FT PB2/BOOT1

H5 - - - 38 - PE7 I/O FT PE7 TIM1_ETR

J5 - - - 39 - PE8 I/O FT PE8 TIM1_CH1N

K5 - - - 40 - PE9 I/O FT PE9 TIM1_CH1

G6 - - - 41 - PE10 I/O FT PE10 TIM1_CH2N

H6 - - - 42 - PE11 I/O FT PE11 TIM1_CH2

J6 - - - 43 - PE12 I/O FT PE12 TIM1_CH3N

K6 - - - 44 - PE13 I/O FT PE13 TIM1_CH3

G7 - - - 45 - PE14 I/O FT PE14 TIM1_CH4

H7 - - - 46 - PE15 I/O FT PE15 TIM1_BKIN

J7 21 G7 29 47 - PB10 I/O FT PB10
I2C2_SCL/

USART3_TX(7) TIM2_CH3

K7 22 H7 30 48 - PB11 I/O FT PB11
I2C2_SDA/ 

USART3_RX(7) TIM2_CH4

E7 23 D6 31 49 18 VSS_1 S VSS_1

Table 5. Medium-density STM32F103xx pin definitions (continued)

Pins 

Pin name
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Default Remap
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A10 34 A8 46 72 25 PA13 I/O FT JTMS/SWDIO  PA13

F8 - - - 73 - Not connected

E6 35 D5 47 74 26 VSS_2 S VSS_2

F6 36 E5 48 75 27 VDD_2 S VDD_2

A9 37 A7 49 76 28 PA14 I/O FT JTCK/SWCLK PA14

A8 38 A6 50 77 29 PA15 I/O FT JTDI
TIM2_CH1_ETR/ 
PA15 /SPI1_NSS

B9 - B7 51 78 PC10 I/O FT PC10 USART3_TX

B8 - B6 52 79 PC11 I/O FT PC11 USART3_RX

C8 - C5 53 80 PC12 I/O FT PC12 USART3_CK

D8 5 C1 5 81 2 PD0 I/O FT OSC_IN(8) CANRX

E8 6 D1 6 82 3 PD1 I/O FT OSC_OUT(8) CANTX

B7 B5 54 83 - PD2 I/O FT PD2 TIM3_ETR 

C7 - - - 84 - PD3 I/O FT PD3 USART2_CTS

D7 - - - 85 - PD4 I/O FT PD4 USART2_RTS

B6 - - - 86 - PD5 I/O FT PD5 USART2_TX

C6 - - - 87 - PD6 I/O FT PD6 USART2_RX

D6 - - - 88 - PD7 I/O FT PD7 USART2_CK

A7 39 A5 55 89 30 PB3 I/O FT JTDO
TIM2_CH2 / PB3 

TRACESWO
SPI1_SCK

A6 40 A4 56 90 31 PB4 I/O FT JNTRST
TIM3_CH1/ PB4/ 

SPI1_MISO

C5 41 C4 57 91 32 PB5 I/O PB5 I2C1_SMBAl 
TIM3_CH2 / 
SPI1_MOSI

B5 42 D3 58 92 33 PB6 I/O FT PB6
I2C1_SCL(7)/
TIM4_CH1(7) USART1_TX

A5 43 C3 59 93 34 PB7 I/O FT PB7
I2C1_SDA(7)/
TIM4_CH2(7) USART1_RX

D5 44 B4 60 94 35 BOOT0 I BOOT0

B4 45 B3 61 95 - PB8 I/O FT PB8 TIM4_CH3(7) I2C1_SCL / 
CANRX

A4 46 A3 62 96 - PB9 I/O FT PB9 TIM4_CH4(7) I2C1_SDA/
CANTX

Table 5. Medium-density STM32F103xx pin definitions (continued)

Pins 
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5 Electrical characteristics

5.1 Parameter conditions
Unless otherwise specified, all voltages are referenced to VSS.

5.1.1 Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst 
conditions of ambient temperature, supply voltage and frequencies by tests in production on 
100% of the devices with an ambient temperature at TA = 25 °C and TA = TAmax (given by 
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics 
are indicated in the table footnotes and are not tested in production. Based on 
characterization, the minimum and maximum values refer to sample tests and represent the 
mean value plus or minus three times the standard deviation (mean±3).

5.1.2 Typical values

Unless otherwise specified, typical data are based on TA = 25 °C, VDD = 3.3 V (for the 
2 V  VDD  3.6 V voltage range). They are given only as design guidelines and are not 
tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from 
a standard diffusion lot over the full temperature range, where 95% of the devices have an 
error less than or equal to the value indicated (mean±2).

5.1.3 Typical curves

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

5.1.4 Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 10.

5.1.5 Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 11.
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5.3 Operating conditions

5.3.1 General operating conditions
         

Table 7. Current characteristics

Symbol Ratings  Max. Unit

IVDD Total current into VDD/VDDA power lines (source)(1)

1. All main power (VDD, VDDA) and ground (VSS, VSSA) pins must always be connected to the external power 
supply, in the permitted range.

150

mA

IVSS Total current out of VSS ground lines (sink)(1) 150

IIO
Output current sunk by any I/O and control pin 25

Output current source by any I/Os and control pin  25

IINJ(PIN)
 (2)(3)

2. IINJ(PIN) must never be exceeded. This is implicitly insured if VIN maximum is respected. If VIN maximum 
cannot be respected, the injection current must be limited externally to the IINJ(PIN) value. A positive 
injection is induced by VIN > VDD while a negative injection is induced by VIN < VSS. 

3. Negative injection disturbs the analog performance of the device. See note in Section 5.3.17: 12-bit ADC 
characteristics.

Injected current on NRST pin ± 5

Injected current on HSE OSC_IN and LSE OSC_IN pins ± 5

Injected current on any other pin(4)

4. When several inputs are submitted to a current injection, the maximum IINJ(PIN) is the absolute sum of the 
positive and negative injected currents (instantaneous values). These results are based on 
characterization with IINJ(PIN) maximum current injection on four I/O port pins of the device.

± 5

IINJ(PIN)
(2) Total injected current (sum of all I/O and control pins)(4) ± 25

Table 8. Thermal characteristics

Symbol Ratings  Value Unit

TSTG Storage temperature range –65 to +150 °C

TJ Maximum junction temperature 150 °C

Table 9. General operating conditions

Symbol Parameter  Conditions Min Max Unit

fHCLK Internal AHB clock frequency 0 72

MHzfPCLK1 Internal APB1 clock frequency 0 36

fPCLK2 Internal APB2 clock frequency 0 72

VDD Standard operating voltage 2 3.6 V

VDDA
(1)

Analog operating voltage
(ADC not used) Must be the same potential 

as VDD
(2)

2 3.6

V
Analog operating voltage
(ADC used)

2.4 3.6

VBAT Backup operating voltage 1.8 3.6 V
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5.3.2 Operating conditions at power-up / power-down

Subject to general operating conditions for TA.

Table 10. Operating conditions at power-up / power-down

5.3.3 Embedded reset and power control block characteristics

The parameters given in Table 11 are derived from tests performed under ambient 
temperature and VDD supply voltage conditions summarized in Table 9.

PD

Power dissipation at TA = 85 °C 
for suffix 6 or TA = 105 °C for 
suffix 7(3)

LFBGA100 454

mW

LQFP100 434

TFBGA64 308

LQFP64 444

LQFP48 363

VFQFPN36 1110

TA 

Ambient temperature for 6 
suffix version

Maximum power dissipation –40 85
°C

Low power dissipation(4) –40 105

Ambient temperature for 7 
suffix version

Maximum power dissipation –40 105
°C

Low power dissipation(4) –40 125

TJ Junction temperature range
6 suffix version –40 105

°C
7 suffix version –40 125

1. When the ADC is used, refer to Table 45: ADC characteristics.

2. It is recommended to power VDD and VDDA from the same source. A maximum difference of 300 mV 
between VDD and VDDA can be tolerated during power-up and operation.

3. If TA is lower, higher PD values are allowed as long as TJ does not exceed TJmax (see Table 6.2: Thermal 
characteristics on page 81).

4. In low power dissipation state, TA can be extended to this range as long as TJ does not exceed TJmax (see 
Table 6.2: Thermal characteristics on page 81).

Table 9. General operating conditions (continued)

Symbol Parameter  Conditions Min Max Unit

Symbol Parameter Conditions Min Max Unit

tVDD

VDD rise time rate 0 
µs/V

VDD fall time rate 20 
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Table 11. Embedded reset and power control block characteristics

Symbol Parameter Conditions Min Typ Max Unit

VPVD
Programmable voltage 
detector level selection

PLS[2:0]=000 (rising edge) 2.1 2.18 2.26 V

PLS[2:0]=000 (falling edge) 2 2.08 2.16 V

PLS[2:0]=001 (rising edge) 2.19 2.28 2.37 V

PLS[2:0]=001 (falling edge) 2.09 2.18 2.27 V

PLS[2:0]=010 (rising edge) 2.28 2.38 2.48 V

PLS[2:0]=010 (falling edge) 2.18 2.28 2.38 V

PLS[2:0]=011 (rising edge) 2.38 2.48 2.58 V

PLS[2:0]=011 (falling edge) 2.28 2.38 2.48 V

PLS[2:0]=100 (rising edge) 2.47 2.58 2.69 V

PLS[2:0]=100 (falling edge) 2.37 2.48 2.59 V

PLS[2:0]=101 (rising edge) 2.57 2.68 2.79 V

PLS[2:0]=101 (falling edge) 2.47 2.58 2.69 V

PLS[2:0]=110 (rising edge) 2.66 2.78 2.9 V

PLS[2:0]=110 (falling edge) 2.56 2.68 2.8 V

PLS[2:0]=111 (rising edge) 2.76 2.88 3 V

PLS[2:0]=111 (falling edge) 2.66 2.78 2.9 V

VPVDhyst
(2) PVD hysteresis 100 mV

VPOR/PDR
Power on/power down 
reset threshold

Falling edge 1.8(1)

1. The product behavior is guaranteed by design down to the minimum VPOR/PDR value.

1.88 1.96 V

Rising edge 1.84 1.92 2.0 V

VPDRhyst
(2) PDR hysteresis 40 mV

TRSTTEMPO
(2)

2. Guaranteed by design, not tested in production.

Reset temporization 1 2.5 4.5 ms



Electrical characteristics STM32F103x8, STM32F103xB

38/91  Doc ID 13587 Rev 10

5.3.4 Embedded reference voltage

The parameters given in Table 12 are derived from tests performed under ambient 
temperature and VDD supply voltage conditions summarized in Table 9.

          

5.3.5 Supply current characteristics

The current consumption is a function of several parameters and factors such as the 
operating voltage, ambient temperature, I/O pin loading, device software configuration, 
operating frequencies, I/O pin switching rate, program location in memory and executed 
binary code.
The current consumption is measured as described in Figure 13: Current consumption 
measurement scheme.
All Run-mode current consumption measurements given in this section are performed with a 
reduced code that gives a consumption equivalent to Dhrystone 2.1 code.

Maximum current consumption

The MCU is placed under the following conditions:

● All I/O pins are in input mode with a static value at VDD or VSS (no load)

● All peripherals are disabled except when explicitly mentioned

● The Flash memory access time is adjusted to the fHCLK frequency (0 wait state from 0 
to 24 MHz, 1 wait state from 24 to 48 MHz and 2 wait states above)

● Prefetch in ON (reminder: this bit must be set before clock setting and bus prescaling)

● When the peripherals are enabled fPCLK1 = fHCLK/2, fPCLK2 = fHCLK

The parameters given in Table 13, Table 14 and Table 15 are derived from tests performed 
under ambient temperature and VDD supply voltage conditions summarized in Table 9.

Table 12. Embedded internal reference voltage

Symbol Parameter Conditions Min Typ Max Unit

VREFINT Internal reference voltage
–40 °C < TA < +105 °C 1.16 1.20 1.26 V

–40 °C < TA < +85 °C 1.16 1.20 1.24 V

TS_vrefint
(1)

1. Shortest sampling time can be determined in the application by multiple iterations.

ADC sampling time when 
reading the internal reference 
voltage

5.1 17.1(2)

2. Guaranteed by design, not tested in production.

µs
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Figure 19. High-speed external clock source AC timing diagram

Figure 20. 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 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 22. 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).

1. Guaranteed by design, not tested in production.

ai14143
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Table 29. Flash memory endurance and data retention

5.3.10 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 I/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 1000-4-2 standard.

● FTB: A Burst of Fast Transient voltage (positive and negative) is applied to VDD and 
VSS through a 100 pF capacitor, until a functional disturbance occurs. This test is 
compliant with the IEC 1000-4-4 standard.

A device reset allows normal operations to be resumed. 

The test results are given in Table 30. They are based on the EMS levels and classes 
defined in application note AN1709.

IDD Supply current 

Read mode
fHCLK = 72 MHz with 2 wait 
states, VDD = 3.3 V

20 mA

Write / Erase modes 
fHCLK = 72 MHz, VDD = 3.3 V

5 mA

Power-down mode / Halt,
VDD = 3.0 to 3.6 V

50 µA

Vprog Programming voltage 2 3.6 V

1. Guaranteed by design, not tested in production.

Symbol Parameter  Conditions
Value

Unit
Min(1)

1. Based on characterization, not tested in production.

Typ Max

NEND Endurance
TA = –40 to +85 °C (6 suffix versions)
TA = –40 to +105 °C (7 suffix versions)

10 kcycles

tRET Data retention

1 kcycle(2) at TA = 85 °C

2. Cycling performed over the whole temperature range.

30

Years1 kcycle(2) at TA = 105 °C 10

10 kcycles(2) at TA = 55 °C 20

Table 28. Flash memory characteristics (continued)

Symbol Parameter  Conditions Min(1) Typ Max(1) Unit
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Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 23 and 
Table 36, respectively.

Unless otherwise specified, the parameters given in Table 36 are derived from tests 
performed under the ambient temperature and VDD supply voltage conditions summarized 
in Table 9. 

         

Table 36. I/O AC characteristics(1) 

1. The I/O speed is configured using the MODEx[1:0] bits. Refer to the STM32F10xxx reference manual for a 
description of GPIO Port configuration register.

MODEx[1:0] 
bit value(1) Symbol Parameter Conditions Min Max Unit

10

fmax(IO)out Maximum frequency(2)

2. The maximum frequency is defined in Figure 23.

CL = 50 pF, VDD = 2 V to 3.6 V 2 MHz

tf(IO)out
Output high to low 
level fall time

CL = 50 pF, VDD = 2 V to 3.6 V

125(3)

3. Guaranteed by design, not tested in production.

ns

tr(IO)out
Output low to high 
level rise time

125(3)

01

fmax(IO)out Maximum frequency(2) CL = 50 pF, VDD = 2 V to 3.6 V 10 MHz

tf(IO)out
Output high to low 
level fall time

CL = 50 pF, VDD = 2 V to 3.6 V

25(3)

ns

tr(IO)out
Output low to high 
level rise time

25(3)

11

Fmax(IO)out Maximum frequency(2)

CL = 30 pF, VDD = 2.7 V to 3.6 V 50 MHz

CL = 50 pF, VDD = 2.7 V to 3.6 V 30 MHz

CL = 50 pF, VDD = 2 V to 2.7 V 20 MHz

tf(IO)out
Output high to low 
level fall time

CL = 30 pF, VDD = 2.7 V to 3.6 V 5(3)

ns

CL = 50 pF, VDD = 2.7 V to 3.6 V 8(3)

CL = 50 pF, VDD = 2 V to 2.7 V 12(3)

tr(IO)out
Output low to high 
level rise time

CL = 30 pF, VDD = 2.7 V to 3.6 V 5(3)

CL = 50 pF, VDD = 2.7 V to 3.6 V 8(3)

CL = 50 pF, VDD = 2 V to 2.7 V 12(3)

- tEXTIpw

Pulse width of 
external signals 
detected by the EXTI 
controller

10 ns
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Figure 25. I2C bus AC waveforms and measurement circuit

1. Measurement points are done at CMOS levels: 0.3VDD and 0.7VDD.

         

Table 40. SCL frequency (fPCLK1= 36 MHz.,VDD = 3.3 V)(1)(2)

1. RP = External pull-up resistance, fSCL = I2C speed, 

2. For speeds around 200 kHz, the tolerance on the achieved speed is of 5%. For other speed ranges, the 
tolerance on the achieved speed 2%. These variations depend on the accuracy of the external 
components used to design the application.

fSCL (kHz)
I2C_CCR value

RP = 4.7 k

400 0x801E

300 0x8028

200 0x803C

100 0x00B4

50 0x0168

20 0x0384

ai14149b
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SPI interface characteristics

Unless otherwise specified, the parameters given in Table 41 are derived from tests 
performed under the ambient temperature, fPCLKx frequency and VDD supply voltage 
conditions summarized in Table 9.

Refer to Section 5.3.12: I/O port characteristics for more details on the input/output alternate 
function characteristics (NSS, SCK, MOSI, MISO).

         

Table 41. SPI characteristics(1)

1. Remapped SPI1 characteristics to be determined.

Symbol Parameter Conditions Min Max Unit

fSCK
1/tc(SCK)

SPI clock frequency
Master mode  0 18

MHz
Slave mode 0  18

tr(SCK)
tf(SCK)

SPI clock rise and fall 
time

Capacitive load: C = 30 pF  8

ns

tsu(NSS)
(2)

2. Based on characterization, not tested in production.

NSS setup time Slave mode 4 tPCLK

th(NSS)
(2) NSS hold time Slave mode 73

tw(SCKH)
(2)

tw(SCKL)
(2) SCK high and low time

Master mode, fPCLK = 36 MHz, 
presc = 4

 50 60

tsu(MI) 
(2) Data input setup time

Master mode

SPI1 1

SPI2 5

tsu(SI)
(2) Data input setup time

Slave mode
1

th(MI) 
(2) Data input hold time

Master mode

SPI1 1

SPI2 5

th(SI)
(2) Data input hold time

Slave mode
 3

ta(SO)
(2)(3)

3. Min time is for the minimum time to drive the output and the max time is for the maximum time to validate 
the data.

Data output access 
time

Slave mode, fPCLK = 36 MHz, 
presc = 4

 0 55

Slave mode, fPCLK = 24 MHz  0  4 tPCLK

tdis(SO)
(2)(4)

4. 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

Data output disable 
time

Slave mode 10  

tv(SO) 
(2)(1) Data output valid time Slave mode (after enable edge) 25

tv(MO)
(2)(1) Data output valid time Master mode (after enable edge)  3

th(SO)
(2)

Data output hold time
Slave mode (after enable edge)  25

th(MO)
(2) Master mode (after enable edge) 4
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Figure 28. SPI timing diagram - master mode(1)

1. Measurement points are done at CMOS levels: 0.3VDD and 0.7VDD.

USB characteristics

The USB interface is USB-IF certified (Full Speed).

         

Table 42. USB startup time

Symbol Parameter  Max  Unit

tSTARTUP
(1)

1. Guaranteed by design, not tested in production.

USB transceiver startup time 1 µs

ai14136
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Equation 1: RAIN max formula:

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 46. RAIN max for fADC = 14 MHz(1)

1. Based on characterization, not tested in production.

Ts (cycles) tS (µs) RAIN max (k)

1.5 0.11 1.2

7.5 0.54 10

13.5 0.96 19

28.5 2.04 41

41.5 2.96 60

55.5 3.96 80

71.5 5.11 104

239.5 17.1 350

Table 47. ADC accuracy - limited test conditions(1) (2)

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

2. 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 IINJ(PIN) and IINJ(PIN) in Section 5.3.12 does not 
affect the ADC accuracy.

Symbol Parameter Test conditions Typ Max(3)

3. Based on characterization, not tested in production.

Unit

ET Total unadjusted error fPCLK2 = 56 MHz,
fADC = 14 MHz, RAIN < 10 k,

VDDA = 3 V to 3.6 V
TA = 25 °C

Measurements made after 
ADC calibration

±1.3 ±2

LSB

EO Offset error ±1 ±1.5

EG Gain error ±0.5 ±1.5

ED Differential linearity error ±0.7 ±1

EL Integral linearity error ±0.8 ±1.5

RAIN
TS

fADC CADC 2N 2+ ln
-------------------------------------------------------------- RADC–
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Figure 40. LQFP64, 64-pin low-profile quad flat package 
outline(1)

Figure 41. Recommended 
footprint(1)(2)

1. Drawing is not to scale.

2. Dimensions are in millimeters.
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ai14398b
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3249

64 17
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33
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Table 53. LQFP64, 64-pin low-profile quad flat package mechanical data

Dim.
mm inches(1)

Min Typ Max Min Typ Max

A   1.60 0.0630

A1 0.05 0.15 0.0020 0.0059

A2 1.35 1.40 1.45 0.0531 0.0551 0.0571

b 0.17 0.22 0.27 0.0067 0.0087 0.0106

c 0.09  0.20 0.0035 0.0079

D  12.00  0.4724

D1  10.00  0.3937

E  12.00  0.4724

E1  10.00  0.3937

e 0.50 0.0197

 0° 3.5° 7° 0° 3.5° 7°

L 0.45 0.60 0.75 0.0177 0.0236 0.0295

L1  1.00  0.0394

N
Number of pins

64

1. Values in inches are converted from mm and rounded to 4 decimal digits.
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Document status promoted from preliminary data to datasheet.
The STM32F103xx is USB certified. Small text changes.
Power supply schemes on page 13 modified. Number of 
communication peripherals corrected for STM32F103Tx and number of 
GPIOs corrected for LQFP package in Table 2: STM32F103xx medium-
density device features and peripheral counts.
Main function and default alternate function modified for PC14 and 
PC15 in, Note 5 added and Remap column added in Table 5: Medium-
density STM32F103xx pin definitions.
VDD–VSS ratings and Note 1 modified in Table 6: Voltage 
characteristics, Note 1 modified in Table 7: Current characteristics.
Note 1 and Note 2 added in Table 11: Embedded reset and power 
control block characteristics.
IDD value at 72 MHz with peripherals enabled modified in Table 14: 
Maximum current consumption in Run mode, code with data 
processing  running from RAM.
IDD value at 72 MHz with peripherals enabled modified in Table 15: 
Maximum current consumption in Sleep mode, code running from 
Flash or RAM on page 41.
IDD_VBAT typical value at 2.4 V modified and IDD_VBAT maximum values 
added in Table 16: Typical and maximum current consumptions in Stop 
and Standby modes. Note added in Table 17 on page 44 and Table 18 
on page 45. ADC1 and ADC2 consumption and notes modified in 
Table 19: Peripheral current consumption.
tSU(HSE) and tSU(LSE) conditions modified in Table 22 and Table 23, 
respectively.
Maximum values removed from Table 26: Low-power mode wakeup 
timings. tRET conditions modified in Table 29: Flash memory endurance 
and data retention. Figure 12: Power supply scheme corrected.
Figure 17: Typical current consumption in Stop mode with regulator in 
Low-power mode versus temperature at VDD = 3.3 V and 3.6 V added.
Note removed below Figure 26: SPI timing diagram - slave mode and 
CPHA = 0. Note added below Figure 27: SPI timing diagram - slave 
mode and CPHA = 1(1).
Details on unused pins removed from General input/output 
characteristics on page 56.
Table 41: SPI characteristics updated. Table 42: USB startup time 
added. VAIN, tlat and tlatr modified, note added and Ilkg removed in 
Table 45: ADC characteristics. Test conditions modified and note added 
in Table 48: ADC accuracy. Note added below Table 46 and Table 49.
Inch values corrected in Table 52: LQPF100, 100-pin low-profile quad 
flat package mechanical data, Table 53: LQFP64, 64-pin low-profile 
quad flat package mechanical data and Table 55: LQFP48, 48-pin low-
profile quad flat package mechanical data.
JAvalue for VFQFPN36 package added in Table 56: Package thermal 
characteristics
Order codes replaced by Section 7: Ordering information scheme.
MCU ‘s operating conditions modified in Typical current consumption 
on page 44. Avg_Slope and V25 modified in Table 49: TS 
characteristics. I2C interface characteristics on page 61 modified.
Impedance size specified in A.4: Voltage glitch on ADC input 0 on 
page 81.
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