
STMicroelectronics - STM32F103CBT7TR Datasheet

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Active

Core Processor ARM® Cortex®-M3

Core Size 32-Bit Single-Core

Speed 72MHz

Connectivity CANbus, I²C, IrDA, LINbus, SPI, UART/USART, USB

Peripherals DMA, Motor Control PWM, PDR, POR, PVD, PWM, Temp Sensor, WDT

Number of I/O 37

Program Memory Size 128KB (128K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 20K x 8

Voltage - Supply (Vcc/Vdd) 2V ~ 3.6V

Data Converters A/D 10x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 105°C (TA)

Mounting Type Surface Mount

Package / Case 48-LQFP

Supplier Device Package 48-LQFP (7x7)

Purchase URL https://www.e-xfl.com/product-detail/stmicroelectronics/stm32f103cbt7tr

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/stm32f103cbt7tr-4410796
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


List of tables STM32F103x8, STM32F103xB

6/91  Doc ID 13587 Rev 10

Table 45. ADC characteristics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
Table 46. RAIN max for fADC = 14 MHz. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
Table 47. ADC accuracy - limited test conditions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
Table 48. ADC accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
Table 49. TS characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
Table 50. VFQFPN36 6 x 6 mm, 0.5 mm pitch, package mechanical data  . . . . . . . . . . . . . . . . . . . . 73
Table 51. LFBGA100 - low profile fine pitch ball grid array package mechanical data. . . . . . . . . . . . 74
Table 52. LQPF100, 100-pin low-profile quad flat package mechanical data  . . . . . . . . . . . . . . . . . . 76
Table 53. LQFP64, 64-pin low-profile quad flat package mechanical data  . . . . . . . . . . . . . . . . . . . . 77
Table 54. TFBGA64 - 8 x 8 active ball array, 5 x 5 mm, 0.5 mm pitch, package mechanical data. . . 78
Table 55. LQFP48, 48-pin low-profile quad flat package mechanical data  . . . . . . . . . . . . . . . . . . . . 80
Table 56. Package thermal characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
Table 57. Ordering information scheme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84



STM32F103x8, STM32F103xB Description

Doc ID 13587 Rev 10 15/91

2.3.13 DMA

The flexible 7-channel general-purpose DMA is able to manage memory-to-memory, 
peripheral-to-memory and memory-to-peripheral transfers. The DMA controller supports 
circular buffer management avoiding the generation of interrupts 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.

The DMA can be used with the main peripherals: SPI, I2C, USART, general-purpose and 
advanced-control timers TIMx and ADC.

2.3.14 RTC (real-time clock) and backup registers

The RTC and the backup registers are supplied through a switch that takes power either on 
VDD supply when present or through the VBAT pin. The backup registers are ten 16-bit 
registers used to store 20 bytes of user application data when VDD power is not present.

The real-time clock provides a set of continuously running counters which can be used with 
suitable software to provide a clock calendar function, and provides an alarm interrupt and a 
periodic interrupt. It is clocked by a 32.768 kHz external crystal, resonator or oscillator, the 
internal low-power RC oscillator or the high-speed external clock divided by 128. The 
internal low-power RC has a typical frequency of 40 kHz. The RTC can be calibrated using 
an external 512 Hz output to compensate for any natural crystal deviation. The RTC features 
a 32-bit programmable counter for long-term measurement using the Compare register to 
generate an alarm. A 20-bit prescaler is used for the time base clock and is by default 
configured to generate a time base of 1 second from a clock at 32.768 kHz. 

2.3.15 Timers and watchdogs

The medium-density STM32F103xx performance line devices include an advanced-control 
timer, three general-purpose timers, two watchdog timers and a SysTick timer.

Table 4 compares the features of the advanced-control and general-purpose timers.

         

Advanced-control timer (TIM1)

The advanced-control timer (TIM1) can be seen as a three-phase PWM multiplexed on 6 
channels. It has complementary PWM outputs with programmable inserted dead-times. It 

Table 4. Timer feature comparison

Timer
Counter 

resolution
Counter 

type
Prescaler 

factor
DMA request 
generation

Capture/compare 
channels

Complementary
outputs

TIM1 16-bit
Up, 

down, 
up/down

Any integer 
between 1 
and 65536

Yes 4 Yes

TIM2, 
TIM3, 
TIM4

16-bit
Up, 

down, 
up/down

Any integer 
between 1 
and 65536

Yes 4 No
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can also be seen as a complete general-purpose timer. The 4 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 general-purpose 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%). 

In debug mode, the advanced-control timer counter can be frozen and the PWM outputs 
disabled to turn off any power switch driven by these outputs.

Many features are shared with those of the general-purpose TIM timers which have the 
same architecture. The advanced-control timer can therefore work together with the TIM 
timers via the Timer Link feature for synchronization or event chaining. 

General-purpose timers (TIMx)

There are up to three synchronizable general-purpose timers embedded in the 
STM32F103xx performance line devices. These timers are based on a 16-bit auto-reload 
up/down counter, a 16-bit prescaler and feature 4 independent channels each for input 
capture/output compare, PWM or one-pulse mode output. This gives up to 12 input 
captures/output compares/PWMs on the largest packages.
The general-purpose timers can work together with the advanced-control timer via the Timer 
Link feature for synchronization or event chaining. Their counter can be frozen in debug 
mode. Any of the general-purpose timers can be used to generate PWM outputs. They all 
have independent DMA request generation.

These timers are capable of handling quadrature (incremental) encoder signals and the 
digital outputs from 1 to 3 hall-effect sensors.

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 of 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.
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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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Figure 4. STM32F103xx performance line LQFP100 pinout
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Figure 6. STM32F103xx performance line TFBGA64 ballout
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4 Memory mapping

The memory map is shown in Figure 9.

Figure 9. Memory map

reserved

0x4000 0000

0x4000 0400

0x4000 0800

0x4000 0C00

0x4000 2800

0x4000 2C00

0x4000 3000

0x4000 3400

0x4000 3800

0x4000 3C00

0x4000 4400

0x4000 4800

0x4000 4C00

0x4001 0C00

0x4001 1000

0x4001 1400

0x4001 1800

0x4002 1400

APB memory space

DMA

0x4002 1000

TIM2

Reserved

0x4001 0800

0x4001 1C00

0x4001 2400

0x4001 2800

0x4001 2C00

0x4001 3000

0x4001 3400

0x4001 3800

TIM3

TIM4

reserved

RTC

WWDG

IWDG

reserved

SPI2

USART2

USART3

AFIO

Port A

Port C

Port D

reserved
 

ADC1

reserved

USART1

reserved

0x4002 0400

0x4002 0000

0x4001 3C00

0x4000 5400

0x4000 5800

reserved

ADC2 

TIM1

SPI1

reserved

I2C1

BKP

0x4000 6000

0x4000 5C00

Port E

PWR

Port B

I2C2

reserved

bxCAN

EXTI

reserved

RCC

reserved

Flash Interface

reserved

reserved

reserved

0x4000 6400

0x4000 6800

0x4000 6C00

0x4000 7000

0x4000 7400

0x4001 0000

0x4001 0400

0x4002 2000

0x4002 2400

0x4002 3000

0x4002 3400

0x6000 0000

0xE010 0000
reserved

0xFFFF FFFF

USB Registers

CRC

0

1

2

3

4

5

6

7

0x2000 0000

0x4000 0000

0x6000 0000

0x8000 0000

0xA000 0000

0xC000 0000

0xE000 0000

0xFFFF FFFF

0x0000 0000

Peripherals

SRAM

Flash memory

reserved

reserved

0x0800 0000

0x0801 FFFF

0x1FFF F000

0x1FFF FFFF

System memory

Option Bytes

0x1FFF F800

0x1FFF F80F

Cortex- M3 Internal  
Peripherals

0xE010 0000

ai14394f

shared 512 byte
USB/CAN SRAM

Aliased to Flash or system
memory depending on
BOOT pins0x0000 0000



STM32F103x8, STM32F103xB Electrical characteristics

Doc ID 13587 Rev 10 39/91

         

         

Table 13. Maximum current consumption in Run mode, code with data processing
running from Flash

Symbol Parameter Conditions fHCLK

Max(1)

1. Based on characterization, not tested in production.

Unit
TA = 85 °C TA = 105 °C

IDD
Supply current in 
Run mode

External clock(2), all 
peripherals enabled

2. External clock is 8 MHz and PLL is on when fHCLK > 8 MHz.

72 MHz 50 50.3

mA

48 MHz 36.1 36.2

36 MHz 28.6 28.7

24 MHz 19.9 20.1

16 MHz 14.7 14.9

8 MHz 8.6 8.9

External clock(2), all 
peripherals disabled

72 MHz 32.8 32.9

48 MHz 24.4 24.5

36 MHz 19.8 19.9

24 MHz 13.9 14.2

16 MHz 10.7 11

8 MHz 6.8 7.1

Table 14. Maximum current consumption in Run mode, code with data processing
running from RAM

Symbol Parameter Conditions fHCLK

Max(1)

1. Based on characterization, tested in production at VDD max, fHCLK max.

Unit
TA = 85 °C TA = 105 °C

IDD

Supply 
current in 
Run mode

External clock(2), all 
peripherals enabled

2. External clock is 8 MHz and PLL is on when fHCLK > 8 MHz.

72 MHz 48 50

mA

48 MHz 31.5 32

36 MHz 24 25.5

24 MHz 17.5 18

16 MHz 12.5 13

8 MHz 7.5 8

External clock(2), all 
peripherals disabled

72 MHz 29 29.5

48 MHz 20.5 21

36 MHz 16 16.5

24 MHz 11.5 12

16 MHz 8.5 9

8 MHz 5.5 6
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Table 18. Typical current consumption in Sleep mode, code running from Flash or
RAM

Symbol Parameter Conditions fHCLK

Typ(1)

1. Typical values are measures at TA = 25 °C, VDD = 3.3 V.

UnitAll peripherals 
enabled(2)

2. Add an additional power consumption of 0.8 mA per ADC for the analog part. In applications, this 
consumption occurs only while the ADC is on (ADON bit is set in the ADC_CR2 register).

All peripherals 
disabled

IDD

Supply 
current in 
Sleep mode

External clock(3)

3. External clock is 8 MHz and PLL is on when fHCLK > 8 MHz.

72 MHz 14.4 5.5

mA

48 MHz 9.9 3.9

36 MHz 7.6 3.1

24 MHz 5.3 2.3

16 MHz 3.8 1.8

8 MHz 2.1 1.2

4 MHz 1.6 1.1

2 MHz 1.3 1

1 MHz 1.11 0.98

500 kHz 1.04 0.96

125 kHz 0.98 0.95

Running on high 
speed internal RC 
(HSI), AHB prescaler 
used to reduce the 
frequency

64 MHz 12.3 4.4

48 MHz 9.3 3.3

36 MHz 7 2.5

24 MHz 4.8 1.8

16 MHz 3.2 1.2

8 MHz 1.6 0.6

4 MHz 1 0.5

2 MHz 0.72 0.47

1 MHz 0.56 0.44

500 kHz 0.49 0.42

125 kHz 0.43 0.41



STM32F103x8, STM32F103xB Electrical characteristics

Doc ID 13587 Rev 10 47/91

5.3.6 External clock source characteristics

High-speed external user clock generated from an external source

The characteristics given in Table 20 result from tests performed using an high-speed 
external clock source, and under ambient temperature and supply voltage conditions 
summarized in Table 9.

         

Low-speed external user clock generated from an external source

The characteristics given in Table 21 result from tests performed using an low-speed 
external clock source, and under ambient temperature and supply voltage conditions 
summarized in Table 9.

         

Table 20. High-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max Unit

fHSE_ext
User external clock source 
frequency(1) 0 8 25 MHz

VHSEH OSC_IN input pin high level voltage 0.7VDD VDD
V

VHSEL OSC_IN input pin low level voltage VSS 0.3VDD

tw(HSE)
tw(HSE)

OSC_IN high or low time(1)

1. Guaranteed by design, not tested in production.

16

ns
tr(HSE)
tf(HSE)

OSC_IN rise or fall time(1) 20

Cin(HSE) OSC_IN input capacitance(1) 5 pF

DuCy(HSE) Duty cycle 45 55 %

IL OSC_IN Input leakage current 
VSS  VIN  VD

D
±1 µA

Table 21. Low-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max Unit

fLSE_ext
User External clock source 
frequency(1) 32.768 1000 kHz

VLSEH
OSC32_IN input pin high level 
voltage

0.7VDD VDD

V

VLSEL
OSC32_IN input pin low level 
voltage

VSS 0.3VDD

tw(LSE)
tw(LSE)

OSC32_IN high or low time(1) 450

ns
tr(LSE)
tf(LSE)

OSC32_IN rise or fall time(1) 50

Cin(LSE) OSC32_IN input capacitance(1) 5 pF

DuCy(LSE) Duty cycle 30 70 %

IL
OSC32_IN Input leakage 
current 

VSS  VIN  VD

D
±1 µA
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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

START

SDA

100Ω
4.7kΩ

I2C bus

4.7kΩ

100Ω

VDDVDD

STM32F103xx

SDA

SCL

tf(SDA) tr(SDA)

SCL

th(STA)

tw(SCKH)

tw(SCKL)

tsu(SDA)

tr(SCK) tf(SCK)

th(SDA)

START REPEATED

STARTtsu(STA)

tsu(STO)

STOP tsu(STA:STO)
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Figure 30. ADC accuracy characteristics

Table 48. ADC accuracy(1) (2) (3)

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

2. Better performance could be achieved in restricted VDD, frequency and temperature ranges.

3. 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(4)

4. Based on characterization, not tested in production.

Unit

ET Total unadjusted error
fPCLK2 = 56 MHz,
fADC = 14 MHz, RAIN < 10 k,
VDDA = 2.4 V to 3.6 V

Measurements made after 
ADC calibration

±2 ±5

LSB

EO Offset error ±1.5 ±2.5

EG Gain error ±1.5 ±3

ED Differential linearity error ±1 ±2

EL Integral linearity error ±1.5 ±3

EO

EG

1 LSBIDEAL

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

ET=Total Unadjusted Error: maximum deviation
between the actual and the ideal transfer curves.
EO=Offset Error: 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 one.
EL=Integral Linearity Error: maximum deviation
between any actual transition and the end point
correlation line.

4095

4094

4093

5

4

3

2

1

0

7

6

1 2 3 4 5 6 7 4093 4094 4095 4096

(1)

(2)

ET

ED

EL

(3)

VDDAVSSA ai14395b

VREF+

4096
(or           depending on package)]

VDDA

4096
[1LSBIDEAL = 
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Figure 33. Power supply and reference decoupling (VREF+ connected to VDDA)

1. VREF+ and VREF– inputs are available only on 100-pin packages. 

5.3.18 Temperature sensor characteristics
         

VREF+/VDDA

STM32F103xx

1 µF // 10 nF

VREF–/VSSA

ai14389

(See note 1)

(See note 1)

Table 49. TS characteristics

Symbol Parameter Min Typ Max Unit

TL
(1)

1. Based on characterization, not tested in production.

VSENSE linearity with temperature 1 2 °C

Avg_Slope(1) Average slope 4.0 4.3 4.6 mV/°C

V25
(1) Voltage at 25 °C 1.34 1.43 1.52 V

tSTART
(2)

2. Guaranteed by design, not tested in production.

Startup time 4 10 µs

TS_temp
(3)(2)

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

ADC sampling time when reading the 
temperature

17.1 µs
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1. Drawing is not to scale.

2. The back-side pad is not internally connected to the VSS or VDD power pads.

3. There is an exposed die pad on the underside of the VFQFPN package. It should be soldered to the PCB. All leads should 
also be soldered to the PCB.

         

Figure 34. VFQFPN36 6 x 6 mm, 0.5 mm pitch, 
package outline(1)

Figure 35. Recommended footprint 
(dimensions in mm)(1)(2)(3)

Seating plane

ddd CC

A3 A1

AA2

Pin # 1 ID
R = 0.20 ZR_ME

E2

b

1 9
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27
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19
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E
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e

L

0.30

6.30

0.50

1.004.30

4.30

4.80

4.80

4.10

4.10

1

28

9

19

ai14870b

36

27

18

10

0.75

Table 50. VFQFPN36 6 x 6 mm, 0.5 mm pitch, package mechanical data

Symbol
millimeters inches(1)

Min Typ Max Min Typ Max

A 0.800 0.900 1.000 0.0315 0.0354 0.0394

A1 0.020 0.050 0.0008 0.0020

A2 0.650 1.000 0.0256 0.0394

A3 0.250 0.0098

b 0.180 0.230 0.300 0.0071 0.0091 0.0118

D 5.875 6.000 6.125 0.2313 0.2362 0.2411

D2 1.750 3.700 4.250 0.0689 0.1457 0.1673

E 5.875 6.000 6.125 0.2313 0.2362 0.2411

E2 1.750 3.700 4.250 0.0689 0.1457 0.1673

e 0.450 0.500 0.550 0.0177 0.0197 0.0217

L 0.350 0.550 0.750 0.0138 0.0217 0.0295

ddd 0.080 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.
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Figure 44. LQFP48, 48-pin low-profile quad flat package 
outline(1)

Figure 45. Recommended 
footprint(1)(2)

1. Drawing is not to scale.

2. Dimensions are in millimeters.

D

D1

D3 A1

L1

L

k

cb

ccc C

A1
A2A

C

Seating plane

0.25 mm
Gage plane

E3 E1 E

12

13

24

25

48

1

36

37

Pin 1
identification

5B_ME

9.70 5.80
7.30

12

24

0.20

7.30

1

37
36

1.20

5.80

9.70

0.30
25

1.20

0.50

ai14911b

1348

Table 55. LQFP48, 48-pin low-profile quad flat package mechanical data

Symbol
millimeters inches(1)

Typ Min Max Typ Min Max

A   1.600   0.0630

A1  0.050 0.150  0.0020 0.0059

A2 1.400 1.350 1.450 0.0551 0.0531 0.0571

b 0.220 0.170 0.270 0.0087 0.0067 0.0106

c  0.090 0.200  0.0035 0.0079

D 9.000 8.800 9.200 0.3543 0.3465 0.3622

D1 7.000 6.800 7.200 0.2756 0.2677 0.2835

D3 5.500   0.2165   

E 9.000 8.800 9.200 0.3543 0.3465 0.3622

E1 7.000 6.800 7.200 0.2756 0.2677 0.2835

E3 5.500   0.2165   

e 0.500   0.0197   

L 0.600 0.450 0.750 0.0236 0.0177 0.0295

L1 1.000   0.0394   

k 3.5° 0° 7° 3.5° 0° 7°

ccc 0.080 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.
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Using the values obtained in Table 56 TJmax is calculated as follows:

– For LQFP100, 46 °C/W 

TJmax = 115 °C + (46 °C/W × 134 mW) = 115 °C + 6.2 °C = 121.2 °C

This is within the range of the suffix 7 version parts (–40 < TJ < 125 °C).

In this case, parts must be ordered at least with the temperature range suffix 7 (see 
Table 57: Ordering information scheme).

Figure 46. LQFP100 PD max vs. TA
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Table 58. Document revision history

Date Revision Changes

01-jun-2007 1 Initial release.

20-Jul-2007 2

Flash memory size modified in Note 7, Note 4, Note 7, Note 8 and 
BGA100 pins added to Table 5: Medium-density STM32F103xx pin 
definitions. Figure 3: STM32F103xx performance line LFBGA100 
ballout added.
THSE changed to TLSE in Figure 20: Low-speed external clock source 
AC timing diagram. VBAT ranged modified in Power supply schemes.
tSU(LSE) changed to tSU(HSE) in Table 22: HSE 4-16 MHz oscillator 
characteristics. IDD(HSI) max value added to Table 24: HSI oscillator 
characteristics.

Sample size modified and machine model removed in Electrostatic 
discharge (ESD).

Number of parts modified and standard reference updated in Static 
latch-up. 25 °C and 85 °C conditions removed and class name modified 
in Table 33: Electrical sensitivities. RPU and RPD min and max values 
added to Table 34: I/O static characteristics. RPU min and max values 
added to Table 37: NRST pin characteristics.

Figure 25: I2C bus AC waveforms and measurement circuit and 
Figure 24: Recommended NRST pin protection corrected.

Notes removed below Table 9, Table 37, Table 43.

IDD typical values changed in Table 11: Maximum current consumption 
in Run and Sleep modes. Table 38: TIMx characteristics modified.

tSTAB, VREF+ value, tlat and fTRIG added to Table 45: ADC 
characteristics.

In Table 29: Flash memory endurance and data retention, typical 
endurance and data retention for TA = 85 °C added, data retention for 
TA = 25 °C removed.

VBG changed to VREFINT in Table 12: Embedded internal reference 
voltage. Document title changed. Controller area network (CAN) 
section modified.
Figure 12: Power supply scheme modified.

Features on page 1 list optimized. Small text changes.
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14-Mar-2008 5

Figure 2: Clock tree on page 20 added.

Maximum TJ value given in Table 8: Thermal characteristics on 
page 35.

CRC feature added (see CRC (cyclic redundancy check) calculation 
unit on page 9 and Figure 9: Memory map on page 31 for address).

IDD modified in Table 16: Typical and maximum current consumptions in 
Stop and Standby modes.

ACCHSI modified in Table 24: HSI oscillator characteristics on page 51, 
note 2 removed.

PD, TA and TJ added, tprog values modified and tprog description clarified 
in Table 28: Flash memory characteristics on page 52.

tRET modified in Table 29: Flash memory endurance and data retention.

VNF(NRST) unit corrected in Table 37: NRST pin characteristics on 
page 59.

Table 41: SPI characteristics on page 63 modified.

IVREF added to Table 45: ADC characteristics on page 67.
Table 47: ADC accuracy - limited test conditions added. Table 48: ADC 
accuracy modified.
LQFP100 package specifications updated (see Section 6: Package 
characteristics on page 72).
Recommended LQFP100, LQFP 64, LQFP48 and VFQFPN36 
footprints added (see Figure 39, Figure 41, Figure 45 and Figure 35).
Section 6.2: Thermal characteristics on page 81 modified, 
Section 6.2.1 and Section 6.2.2 added.
Appendix A: Important notes on page 81 removed.

21-Mar-2008 6

Small text changes. Figure 9: Memory map clarified.
In Table 29: Flash memory endurance and data retention:

– NEND tested over the whole temperature range

– cycling conditions specified for tRET

– tRET min modified at TA = 55 °C

V25, Avg_Slope and TL modified in Table 49: TS characteristics.

CRC feature removed.

22-May-2008 7

CRC feature added back. Small text changes. Section 1: Introduction 
modified. Section 2.2: Full compatibility throughout the family added.

IDD at TA max = 105 °C added to Table 16: Typical and maximum 
current consumptions in Stop and Standby modes on page 42.

IDD_VBAT removed from Table 21: Typical current consumption in 
Standby mode on page 47.

Values added to Table 40: SCL frequency (fPCLK1= 36 MHz.,VDD = 3.3 
V) on page 62.

Figure 26: SPI timing diagram - slave mode and CPHA = 0 on page 64 
modified. Equation 1 corrected.

tRET at TA = 105 °C modified in Table 29: Flash memory endurance and 
data retention on page 53.
VUSB added to Table 43: USB DC electrical characteristics on page 66.
Figure 46: LQFP100 PD max vs. TA on page 83 modified.

Axx option added to Table 57: Ordering information scheme on 
page 84.

Table 58. Document revision history (continued)

Date Revision Changes
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