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STM32F103x8, STM32F103xB Description

2.2

Full compatibility throughout the family

The STM32F103xx 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 STM32F103x8 and STM32F103xB are referred to as
medium-density devices, and the STM32F103xC, STM32F103xD and STM32F103xE are
referred to as high-density devices.

Low- and high-density devices are an extension of the STM32F103x8/B devices, they are
specified in the STM32F103x4/6 and STM32F103xC/D/E 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, I°S and DAC, while remaining fully compatible with
the other members of the STM32F103xx family.

The STM32F103x4, STM32F103x6, STM32F103xC, STM32F103xD and STM32F103xE
are a drop-in replacement for STM32F103x8/B medium-density 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

Low-density devices |Medium-density devices High-density devices
pinout| 16 KB 32 KB 64 KB 128 KB 256 KB 384 KB 512 KB
Flash Flash( Flash Flash Flash Flash Flash

6 KB RAM |10 KB RAM | 20 KB RAM | 20 KB RAM |48 KB RAM |64 KB RAM |64 KB RAM

144 5 x USARTs
4 x 16-bit timers, 2 x basic timers
100 3 x USARTs 3 x SPIs, 2 x I1°Ss, 2 x 12Cs
3 x 16-bit timers USB, CAN, 2 x PWM timers
64 |2xUSARTs 2 % SPIs, 2 x 12Cs, USB, |3 x ADCs, 1 x DAC, 1 x SDIO

2 x 16-bit timers CAN. 1x PWMtimer  |FSMC (100 and 144 pins)

1 x SPI, 1 x 1°C, USB,
48 |CAN, 1 x PWM timer

2 x ADC

36 2 x ADCs

1. Fororderable 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.
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Description STM32F103x8, STM32F103xB

2.3 Overview

2.3.1 ARM® Cortex™-M3 core with embedded Flash and SRAM

The ARM Cortex™-M3 processor is the latest generation of ARM 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™-M3 32-bit RISC processor features exceptional code-efficiency,
delivering the high-performance expected from an ARM core in the memory size usually
associated with 8- and 16-bit devices.

The STM32F103xx performance line family having an embedded ARM core, is therefore
compatible with all ARM tools and software.

Figure 1 shows the general block diagram of the device family.

2.3.2 Embedded Flash memory

64 or 128 Kbytes of embedded Flash is available for storing programs and data.

233 CRC (cyclic redundancy check) calculation unit

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code from a 32-bit
data word and a fixed generator polynomial.

Among other applications, CRC-based techniques are used to verify data transmission or
storage integrity. In the scope of the EN/IEC 60335-1 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.

2.3.4 Embedded SRAM

Twenty Kbytes of embedded SRAM accessed (read/write) at CPU clock speed with 0 wait
states.

2.3.5 Nested vectored interrupt controller (NVIC)

The STM32F103xx performance line embeds a nested vectored interrupt controller able to
handle up to 43 maskable interrupt channels (not including the 16 interrupt lines of
Cortex™-M3) and 16 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

12/91 Doc ID 13587 Rev 10 KYI




STM32F103x8, STM32F103xB Description

2.3.13

2.3.14

2.3.15

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, 12C, USART, general-purpose and
advanced-control timers TIMx and ADC.

RTC (real-time clock) and backup registers

The RTC and the backup registers are supplied through a switch that takes power either on
Vpp supply when present or through the Vgt pin. The backup registers are ten 16-bit
registers used to store 20 bytes of user application data when Vpp 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.

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.

Table 4.  Timer feature comparison

Counter | Counter | Prescaler | DMA request | Capture/compare | Complementary

Timer resolution type factor generation channels outputs

Up, Any integer
TIM1 16-bit down, between 1 Yes 4 Yes
up/down | and 65536

TIM2, Up, Any integer
TIM3, 16-bit down, between 1 Yes 4 No
TIM4 up/down | and 65536

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
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Description

Figure 1. STM32F103xx performance line block diagram
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Ta =-40 °C to +105 °C (junction temperature up to 125 °C).
2. AF = alternate function on I/O port pin.
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Figure 2.
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1. When the HSI is used as a PLL clock input, the maximum system clock frequency that can be achieved is

64 MHz.

48 MHz or 72 MHz.
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For the USB function to be available, both HSE and PLL must be enabled, with the CPU running at either

To have an ADC conversion time of 1 ps, APB2 must be at 14 MHz, 28 MHz or 56 MHz.




Pinouts and pin description
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Figure 4. STM32F103xx performance line LQFP100 pinout
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Electrical characteristics

Parameter conditions

Unless otherwise specified, all voltages are referenced to Vgg.

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 Ty = 25 °C and Tp = Tymax (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+3ZX).

Typical values

Unless otherwise specified, typical data are based on Ty = 25 °C, Vpp = 3.3 V (for the
2V <Vpp<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%).

Typical curves

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

Loading capacitor

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

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 11.
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Electrical characteristics

Table 13. Maximum current consumption in Run mode, code with data processing
running from Flash
Max(")
Symbol Parameter Conditions fleoLk Unit
Tpo=85°C | To=105°C
72 MHz 50 50.3
48 MHz 36.1 36.2
External clock®, all |36 MHz 28.6 28.7
peripherals enabled | o4 MHz 19.9 20.1
16 MHz 14.7 14.9
Supply currentin 8 MHz 8.6 8.9
Ibp mA
Run mode 72 MHz 32.8 32.9
48 MHz 24.4 24.5
External clock®, all |36 MHz 19.8 19.9
peripherals disabled | o4 pMHz 13.9 14.2
16 MHz 10.7 11
8 MHz 6.8 71

1. Based on characterization, not tested in production.

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

Table 14. Maximum current consumption in Run mode, code with data processing
running from RAM
Max(1)
Symbol | Parameter Conditions fueLk Unit
Tpo=85°C | Tp=105°C
72 MHz 48 50
48 MHz 315 32
External clock®, all |36 MHz 24 25.5
peripherals enabled |24 MHz 17.5 18
16 MHz 12.5 13
Supply _ 8 MHz 7.5 8
Ibp current in mA
Run mode 72 MHz 29 29.5
48 MHz 20.5 21
External clock®, all |36 MHz 16 16.5
peripherals disabled | o4 MHzZ 11.5 12
16 MHz 8.5
8 MHz 5.5
1. Based on characterization, tested in production at Vpp max, fyc g max.
2. External clock is 8 MHz and PLL is on when fyc > 8 MHz.
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STM32F103x8, STM32F103xB

On-chip peripheral current consumption

The current consumption of the on-chip peripherals is given in Table 19. The MCU is placed
under the following conditions:

® all I/O pins are in input mode with a static value at Vpp or Vgg (no load)
@ all peripherals are disabled unless otherwise mentioned
® the given value is calculated by measuring the current consumption
— with all peripherals clocked off
— with only one peripheral clocked on
® ambient operating temperature and Vpp supply voltage conditions summarized in

Table 6
Table 19. Peripheral current consumption“)
Peripheral Typical consumption at 25 °C Unit

TIM2 1.2
TIM3 1.2
TIM4 0.9
SPI2 0.2
USART2 0.35

APB1 mA
USART3 0.35
12C1 0.39
12C2 0.39
uSB 0.65
CAN 0.72
GPIO A 0.47
GPIO B 0.47
GPIOC 0.47
GPIOD 0.47
GPIOE 0.47

APB2 mA
ADC1® 1.81
ADC2 1.78
TIMA 1.6
SPI1 0.43
USART1 0.85

1. fhok = 72 MHz, fapg1 = fhcLk’2, fape2 = fHoLk, default prescaler value for each peripheral.

2. Specific conditions for ADC: fc k = 56 MHz, fapg1 = fucLk/2, fape2 = fHoLks fabccLk = fape2/4, ADON bit

in the ADC_CR2 register is set to 1.

46/91
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Electrical characteristics

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.

Table 20. High-speed external user clock characteristics
Symbol Parameter Conditions Min Typ Max | Unit
User external clock source
fHSE_ext frequency“) 0 8 25 MHz
Vusen | OSC_IN input pin high level voltage 0.7Vpp Vbp v
Vuser | OSC_IN input pin low level voltage Vss 0.3Vpp
tw(HSE) OSC_IN high or low time(") 16
tw(HsSE)
ns
%HSE) | 0SC_IN rise o fall time(") 20
tiHSE)
Cinisg) | OSC_IN input capacitance(") 5 pF
DuCy sk | Duty cycle 45 55 %
I OSC_IN Input leakage current Vss<Vin<=Vp +1 pA
D

1. Guaranteed by design, not tested in production.

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 21. Low-speed external user clock characteristics
Symbol Parameter Conditions Min Typ Max Unit
User External clock source
fLSE ext frequency!” 32.768 | 1000 | kHz
OSC32_IN input pin high level
VISEH | yoltage PPN 0.7Vpp Vbp
\
OSC32_IN input pin low level
VLSEL VOItage_ putp VSS O'SVDD
W(LSE) | 0SC32_IN high or low time(") 450
tw(LSE) o
'(LSE) | 0SC32_IN rise o fall time() 50
tiLsE)
CiniLse) | OSCB2_IN input capacitance(") 5 pF
DuCy(LsE) | Duty cycle 30 70 %
| OSCB32_IN Input leakage Vgs< VNS Vp 1 A
L current D H
Doc ID 13587 Rev 10 47/91
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1. Guaranteed by design, not tested in production.

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

VHSEH

VHSEL

EXTERNAL THSE_ext I
CLOCK SOURCE C_IN
LI LM - STM32F103xx

ai14143

Figure 20. Low-speed external clock source AC timing diagram

~Y

- W(LSE)

2
»
o

f
EXTERNAL LSE_ext |
CLOCK SOURCE 0sC32_IN @ L
LI LM -_ STM32F103xx

ai14144b

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).
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Table 22. HSE 4-16 MHz oscillator characteristics(!) (2)

Symbol Parameter Conditions Min | Typ | Max | Unit
fosc_in | Oscillator frequency 4 8 16 | MHz
Re Feedback resistor 200 kQ

C Recommended load capacitance
Lt versus equivalent serial Rg=300Q 30 pF

3
Cro resistance of the crystal (Rg)®
i HSE driving current VDDv;tﬁgS/b\éToZ:SS 1 mA
Im Oscillator transconductance Startup 25 mA/NV
tsuHse"™ | startup time Vpp is stabilized 2 ms

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

For C 1 and C» it is recommended to use high-quality 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. C| 4 and C » are usually the same size. The crystal manufacturer typically specifies a load

capacitance which is the series combination of C y and C, 5. PCB and MCU pin capacitance must be

icr;cluded go pF can be used as a rough estimate of the combined pin and board capacitance) when sizing
L1and Cpo.

4. 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.

5. tgy(sk) 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

Figure 21. Typical application with an 8 MHz crystal
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1. Rgxr value depends on the crystal characteristics. Typical value is in the range of 5 to 6Rg.
Low-speed external clock generated from a crystal/ceramic resonator

The low-speed external (LSE) clock can be supplied with a 32.768 kHz 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).
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Table 26. Low-power mode wakeup timings

Symbol Parameter Conditions Typ | Unit

twusLeep'" | Wakeup from Sleep mode Wakeup on HSI RC clock 1.8 | ps
Wakeup from Stop mode HSI RC wakeup time = 2 pis 36
(regulator in run mode)

twustop!" , Hs
Wakeup from Stop mode HSI RC wakeup time = 2 ps, Regulator 5.4
(regulator in low power mode) |wakeup from LP mode time = 5 ps ’

fwusTosy'" | Wakeup from Standby mode HSI RC wakeup time = 2 ps, Regulator 50 us

wakeup from power down time = 38 ys

1. The wakeup times are measured from the wakeup event to the point in which the user application code
reads the first instruction.

PLL characteristics

The parameters given in Table 27 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 9.

Table 27. PLL characteristics

Value
Symbol Parameter Test conditions Unit
MinM | Typ | Max(
f PLL input clock(®) 1 8.0 25 MHz
PLL_IN
B PLL input clock duty cycle 40 60 %
fpLL_out | PLL multiplier output clock 16 72 MHz
tLock PLL lock time 200 ps

1. Based on characterization, 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 28. Flash memory characteristics

Symbol Parameter Conditions MinM | Typ | Max( | unit
torog | 16-bit programming time | Tp =40 to +105 °C 40 52.5 70 ps
terase | Page (1 KB) erase time | Tp=-40to0 +105 °C 20 40 ms
tye |Mass erase time Tpo=-40t0 +105°C 20 40 ms
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Table 28. Flash memory characteristics (continued)

Symbol Parameter Conditions Min® | Typ | Max(" | Unit
Read mode
fHCLK =72 MHz with 2 wait 20 mA
states, Vpp =3.3V
Ibp Supply current Write / Erase modes 5 mA
fHCLK =72 MHZ, VDD =33V
Power-down mode / Halt,
Vpp=3.0t03.6V 50 | pA
Vprog | Programming voltage 2 3.6 \Y%
1. Guaranteed by design, not tested in production.
Table 29. Flash memory endurance and data retention
Value
Symbol Parameter Conditions Unit
Min | Typ | Max
Tp = —40 to +85 °C (6 suffix versions)
N End keycl
END ndurance Tp =—40 to +105 °C (7 suffix versions) 10 cyeies
1 keycle® at T, = 85 °C 30
trer |Data retention |1 kcycle(z) atTp=105°C 10 Years
10 keycles® at T, = 55 °C 20

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

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:

o 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.

e FTB: A Burst of Fast Transient voltage (positive and negative) is applied to Vpp and
Vgg 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.
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Figure 25. 12C bus AC waveforms and measurement circuit
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1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.

Table 40. SCL frequency (fpck1= 36 MHz.,Vpp = 3.3 v)(N)

12C_CCR value
fsct (kH2) Rp = 4.7 kQ
400 0x801E
300 0x8028
200 0x803C
100 0x00B4
50 0x0168
20 0x0384

1. Rp = External pull-up resistance, fgc; = I°C 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.
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5.3.17 12-bit ADC characteristics
Unless otherwise specified, the parameters given in Table 45 are derived from tests
performed under the ambient temperature, fpg| ko frequency and Vppa supply voltage
conditions summarized in Table 9.
Note: It is recommended to perform a calibration after each power-up.
Table 45. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vopa Power supply 2.4 3.6 \
Vgers | Positive reference voltage 24 Vbopa \
lyreg | Current on the Vggr input pin 160 | 220(" HA
fapc ADC clock frequency 0.6 14 MHz
fs@) | Sampling rate 0.05 1 MHz
fAD =14 MHz 823 kHz
frric® |External trigger frequency ©
17 1/fapc
. 0 (Vv or VReg-
@) SSA REF
VaIN Conversion voltage range tied to ground) VREF+ \
Ran® | External input impedance See Equation 1and Table 46 kQ
Rapc® | Sampling switch resistance 1 kQ
Internal sample and hold
&) P
Capc capacitor 12 PF
f =14 MHz 5.9 us
tca® | Calibration time ADC
83 1/fapc
,_(2) |Injection trigger conversion fapc = 14 MHz 0.214 Hs
lat latency 34 1/fapc
f (@) Regular trigger conversion fapc = 14 MHz 0.143 us
latr latency 2(4) 1/fADC
fapc = 14 MHz 0.107 171 ps
ts® | Sampling time
1.5 239.5 | 1/fapc
tstag® | Power-up time 0 0 1 us
fADC= 14 MHz 1 18 us
t (2) | Total conversion time .
CONV (including sampling time) 14 to 252 (tg for sampling +12.5 for 1
successive approximation) ADC

1. Based on characterization, not tested in production.

Guaranteed by design, not tested in production.
In devices delivered in VFQFPN and LQFP packages, Vggg, is internally connected to Vppa and Vgeg. is internally

connected to Vgga. Devices that come in the TFBGA64 package have a Vggg, pin but no Vygg. pin (VRgk. is internally

connected to Vggp), see Table 5 and Figure 6.

4. For external triggers, a delay of 1/fpc ko must be added to the latency specified in Table 45.

574
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Figure 34. VFQFPN36 6 x 6 mm, 0.5 mm pitch,

A Figure 35. Recommended footprint
package outline
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Drawing is not to scale.

2. The back-side pad is not internally connected to the Vgg or Vpp 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.

Table 50. VFQFPN36 6 x 6 mm, 0.5 mm pitch, package mechanical data
millimeters inches(!
Symbol
Min Typ Max Min Typ Max

A 0.800 0.900 1.000 0.0315 0.0354 0.0394
A1l 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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Table 58. Document revision history (continued)

Date

Revision

Changes

21-Jul-2008

Power supply supervisor updated and Vppp added to Table 9: General
operating conditions.

Capacitance modified in Figure 12: Power supply scheme on page 33.
Table notes revised in Section 5: Electrical characteristics.

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

Data added to Table 16: Typical and maximum current consumptions in
Stop and Standby modes and Table 21: Typical current consumption in
Standby mode removed.

fhse_ext modified in Table 20: High-speed external user clock
characteristics on page 47. fp |y modified in Table 27: PLL
characteristics on page 52.

Minimum SDA and SCL fall time value for Fast mode removed from
Table 39: PC characteristics on page 61, note 1 modified.

th(nss) modified in Table 41: SPI characteristics on page 63 and

Figure 26: SPI timing diagram - slave mode and CPHA = 0 on page 64.
Capc modified in Table 45: ADC characteristics on page 67 and
Figure 31: Typical connection diagram using the ADC modified.
Typical Tg_temp value removed from Table 49: TS characteristics on
page 71.

LQFP48 package specifications updated (see Table 55 and Table 45),
Section 6: Package characteristics revised.

Axx option removed from Table 57: Ordering information scheme on
page 84.

Small text changes.

22-Sep-2008

STM32F103x6 part numbers removed (see Table 57: Ordering
information scheme). Small text changes.

General-purpose timers (TIMx) and Advanced-control timer (TIM1) on
page 15 updated.

Notes updated in Table 5: Medium-density STM32F103xx pin
definitions on page 26.

Note 2 modified below Table 6: Voltage characteristics on page 34,
|AVppy! min and IAVppyl min removed.

Measurement conditions specified in Section 5.3.5: Supply current
characteristics on page 38.

Ipp in standby mode at 85 °C modified in Table 16: Typical and
maximum current consumptions in Stop and Standby modes on

page 42.

General input/output characteristics on page 56 modified.

fucLk conditions modified in Table 30: EMS characteristics on page 54.
0,4 and pitch value modified for LFBGA100 package in Table 56:
Package thermal characteristics. Small text changes.
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Table 58. Document revision history (continued)

Date Revision Changes

I/O information clarified on page 1.

Figure 3: STM32F103xx performance line LFBGA100 ballout modified.
Figure 9: Memory map modified. Table 4: Timer feature comparison
added.

PB4, PB13, PB14, PB15, PB3/TRACESWO moved from Default
column to Remap column in Table 5: Medium-density STM32F103xx
pin definitions.

Pp for LFBGA100 corrected in Table 9: General operating conditions.
Note modified in Table 13: Maximum current consumption in Run
mode, code with data processing running from Flash and Table 15:
Maximum current consumption in Sleep mode, code running from
Flash or RAM.

Table 20: High-speed external user clock characteristics and Table 21:
Low-speed external user clock characteristics modified.

Figure 17 shows a typical curve (title modified). ACChg max values
modified in Table 24: HSI oscillator characteristics.

TFBGA64 package added (see Table 54 and Table 42). Small text
changes.
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