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Description STM32F103x8, STM32F103xB

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.

16/91 Doc ID 13587 Rev 10 KYI
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Figure 4. STM32F103xx performance line LQFP100 pinout
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Pinouts and pin description

STM32F103x8, STM32F103xB

Table 5. Medium-density STM32F103xx pin definitions
Pins s Alternate functions
é S § 3|8 § Pin name !:3 % funl\(l:lta::‘n("‘)
o | & S e & £ | ol (after reset) Default Remap
|3k |3)9(§ -
A3 | - -1 - PE2 /O |FT PE2 TRACECK
B3| - -2 |- PE3 /O |FT PE3 TRACEDO
c3| - -3 - PE4 /O |FT PE4 TRACED1
D3| - -4 - PE5 /O |FT PE5 TRACED2
E3| - -5 |- PE6 /O |FT PE6 TRACED3
B2| 1 [B2| 1|6 |- Vear S VeaT
a2l 2 [ae|2|7|-| P ﬁl’é’}ﬂf ER- o PC130) TAMPER-RTC
A1| 3 | A1 | 3 | 8 |- |PC14-0SC32_IN¥ |1/O PC140) 0OSC32_IN
Bi| 4 [B1|4]|o9]- OSCZSJCS)-UT(“) o PC156) 0SC32_0UT
c2i - | - |- |10]- Vss_s Vss_s
D2 | - | - | - |11 ] - Vop_s Vbp_s
Ci|5|C1|5 [12]|2 OSC_IN [ OSC_IN
D1| 6 |D1| 6 |13 |3 0OSC_OuT o) 0OSC_OouT
E1| 7 |E1 |7 |14 |4 NRST /0 NRST
F1| - |E3| 8 |15 - PCO /0 PCO ADC12_IN10
F2| - |E2| 9 |16 - PC1 /0 PC1 ADC12_IN11
E2| - | F2 |10 |17 | - PC2 /0 PC2 ADC12_IN12
F3| - [-©® |11 ]18] - PC3 /0 PC3 ADC12_IN13
Gl| 8 |F1|12|19 |5 Vssa S Vgsa
H1| - | - | - |20 - VREE- S VReF-
JU| - |G1®] - 21 ] - VReFs S VReFs
Ki| 9 |H1 |13 |22 |6 Vopa S Vbpa
WKUP/ "
G210 | G2 |14 |23 |7 PAO-WKUP /0 PAO US:DRCTEZ—_C“TS/ /
TIM2_CH1_ETR()
USART2_RTS()/
H2 |11 |H2 [ 15 | 24 | 8 PA1 /0 PA1 ADC12_IN1/
TIM2_CH2(")
USART2_TX(7
J2 12| F3 |16 |25 |9 PA2 /0 PA2 ADC12_IN2/
TIM2_CH3(")
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STM32F103x8, STM32F103xB Pinouts and pin description

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

Pins = Alternate functions
=) < © | Main
SEE-AERR: ‘8_ 2 Pin name 4 E function®
SlE|lo |k a | £| ol (after reset) Default Remap
m|CG|®(CS|g|O g
L_Il_ | = | ' I.>|. —_—
USART2_RX(
K2 |13 | G3 |17 | 26 |10 PA3 1/0 PA3 ADC12_IN3/
TIM2_CH4™
E4| - |C2 |18 |27 | - Vss 4 S Vss 4
F4| - | D2 |19 |28 | - Vpp 4 S Vpp, 4
SPI1_NSS(
G3 |14 | H3 | 20 | 29 |11 PA4 110 PA4 USART2_CK(/
ADC12_IN4
SPI1_SCK)y
H3| 15| F4 | 21 | 30 |12 PA5 110 PA5 ADC12. IN5
SPI1_MISO)
J3 (16 | G4 |22 | 31 |13 PAG I/O PAG ADC12_IN6/ TIM1_BKIN
TIM3_CH1(™
SPI1_MOSI?)
K3 |17 | H4 | 23 | 32 |14 PA7 /O PA7 ADC12_IN7/ TIM1_CH1N
TIM3_CH2(™
G4| - | H5 |24 | 33 PC4 110 PC4 ADC12_IN14
H4| - | H6 | 25 | 34 PC5 110 PC5 ADC12_IN15
ADC12_IN8/
Ja |18 | F5 | 26 | 35 |15 PBO 1/0 PBO TIM3. GHs TIM1_CH2N
ADC12_IN9/
K4 |19 | G5 | 27 | 36 |16 PB1 I/0 PB1 TIM3. GH4®) TIM1_CH3N
G5|20 | G6 | 28 | 37 |17 PB2 I/O |FT| PB2/BOOTH
H5| - | - | - | 38] - PE7 /O |FT PE7 TIM1_ETR
s - | - |- |3]- PES I/O|FT PES TIM1_CH1N
Ks| - | - | - |40 - PE9 /O |FT PE9 TIM1_CH1
Gé| - | - | - |41]- PE10 /O |FT PE10 TIM1_CH2N
H6 | - | - | - |42 - PE11 I/O |FT PE11 TIM1_CH2
Jo| - | - |- |43]- PE12 /O |FT PE12 TIM1_CH3N
K6 | - | - | - |44 ] - PE13 /O |FT PE13 TIM1_CH3
G7| - | - | - |45 - PE14 I/O|FT PE14 TIM1_CH4
H7 | - | - | - |46 | - PE15 I/O|FT PE15 TIM1_BKIN
l2C2_SCL/
J7 (21 | G7 |29 | 47 | - PB10 I/O |FT PB10 USARTE, TX) TIM2_CH3
[2C2_SDA/
K7 |22 | H7 | 30 | 48 | - PB11 /O |FT PB11 USART3, RX®) TIM2_CH4
E7 |23 | D6 | 31 | 49 |18 Vss_1 S Vss 1
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Pinouts and pin description STM32F103x8, STM32F103xB

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

Pins = Alternate functions
o < © | Main
SEE-AERR: ‘8_ 2 Pin name 4 E function®
SlE|lo |k a | £| ol (after reset) Default Remap
m|CG|®(CS|g|O g
L_Il_ | = | ' I.>|. —_—
F7 |24 | E6 | 32 | 50 |19 Vpp 1 S Vpp 1
SPI2_NSS/
[2C2_SMBAI/
K8 |25 | H8 | 33 | 51 | - PB12 /O |FT PB12 USARTS. KT/
TIM1_BKIN®)
SPI2_SCK/
J8 |26 |G8 |34 |52 - PB13 I/O|FT PB13 USART3_CTS")/
TIM1_CHIN ()
SPI2_MISO/
H8 |27 | F8 | 35 | 53 | - PB14 I/O |FT PB14 USART3_RTS()
TIM1_CH2N ()
SPI2_MOSI/
G8 |28 | F7 | 36 | 54 | - PB15 /O |FT PB15 TIM1_CHaN®
KO| - | - | - |55 - PD8 I/O |FT PD8 USART3_TX
Jo| - | - | - |56]- PD9 I/O |FT PD9 USART3_RX
HO| - | - | - |57 ] - PD10 I/O |FT PD10 USART3_CK
Go| - | - | - |58]- PD11 /O |FT PD11 USART3_CTS
TIM4_CH1/
Kio| - | - | - |59 - PD12 I/O|FT PD12 USARTS. RTS
Jio| - | - | - |e60] - PD13 I/O |FT PD13 TIM4_CH2
H10| - | - | - | 61]- PD14 /O |FT PD14 TIM4_CH3
Gio| - | - | - |62 - PD15 I/O|FT PD15 TIM4_CH4
F10| - | F6 | 37 | 63 | - PC6 VO |FT PC6 TIM3_CHA
E10 E7 |38 |64 | - PC7 I/O |FT PC7 TIM3_CH2
F9 E8 |39 | 65 | - PC8 I/O |FT PC8 TIM3_CH3
E9Q| - | D8 |40 |66 | - PC9 /O |FT PC9 TIM3_CH4
USART1_CK/
D9 |29 | D7 | 41 | 67 |20 PA8 I/O |FT PAS TIM1. CH1PMCO
USART1_TX)
C9| 30| C7 | 42|68 |21 PA9 I/O |FT PA9 TIM1_GH2(®
USART1_RX7)
D10| 31 | C6 | 43 | 69 |22 PA10 /O |FT PA10 TIM1_CHs™
USART1_CTS/
C10| 32 | c8 | 44 | 70 |23 PA11 I/O |FT PA11 CANRX(")/ USBDM
TIM1_CH4()
USART1_RTS/
B10| 33 | B8 | 45 | 71 |24 PA12 I/O |FT PA12 CANTX™ //USBDP
TIM1_ETR™

28/91 Doc ID 13587 Rev 10 [‘II




Electrical characteristics STM32F103x8, STM32F103xB
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32/91

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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STM32F103x8, STM32F103xB Electrical characteristics

Figure 10. Pin loading conditions Figure 11. Pin input voltage
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L

ail4141 = ai4142
5.1.6 Power supply scheme
Figure 12. Power supply scheme
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Caution:  In Figure 12, the 4.7 pyF capacitor must be connected to Vpps.
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STM32F103x8, STM32F103xB Electrical characteristics

Table 7. Current characteristics

Symbol Ratings Max. Unit

lvoD 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 I/Os and control pin -25
Injected current on NRST pin +5 mA

Ingceing @@ | Injected current on HSE OSC_IN and LSE OSC_IN pins +5

Injected current on any other pin(4) +5

Shngeing® | 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.

2. Iinypiy) must never be exceeded. This is implicitly insured if V;y maximum is respected. If Vi maximum
cannot be respected, the injection current must be limited externally to the I;yypn) value. A positive
injection is induced by V,\ > Vpp while a negative injection is induced by V|\ <'Vgs.

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

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

Table 8. Thermal characteristics
Symbol Ratings Value Unit
Tsta Storage temperature range —65 to +150 °C
T, Maximum junction temperature 150 °C
5.3 Operating conditions
5.3.1 General operating conditions
Table 9. General operating conditions
Symbol Parameter Conditions Min Max | Unit
fuoLk Internal AHB clock frequency 0 72
freLki Internal APB1 clock frequency 0 36 MHz
frcLke Internal APB2 clock frequency 0 72
Vbbp Standard operating voltage 2 3.6 \"
Analog operating voltage 5 36
Vopah (ADC not used) Must b%he same potential v
Analog operating voltage as Vpp 54 3.6
(ADC used)
Vear Backup operating voltage 1.8 3.6 \
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Electrical characteristics STM32F103x8, STM32F103xB

5.3.4

5.3.5

38/91

Embedded reference voltage

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

Table 12. Embedded internal reference voltage

Symbol Parameter Conditions Min | Typ | Max | Unit

—40°C<Tp<+105°C| 1.16 | 1.20 | 1.26 \
—40°C<Tp<+85°C | 1.16 | 1.20 | 1.24 \

Vrerint | Internal reference voltage

ADC sampling time when
Ts_vrefint ) | reading the internal reference 51 [17.1@| ps
voltage

1. Shortest sampling time can be determined in the application by multiple iterations.
2. Guaranteed by design, not tested in production.

Supply current characteristics

The current consumption is a function of several parameters and factors such as the
operating voltage, ambient temperature, 1/0 pin loading, device software configuration,
operating frequencies, 1/0O 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:
® Al /O pins are in input mode with a static value at Vpp or Vgg (no load)
® All peripherals are disabled except when explicitly mentioned

® The Flash memory access time is adjusted to the fc k 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 fpc k1 = fHoLk/2, TrcLke = fHeLk

The parameters given in Table 13, Table 14 and Table 15 are derived from tests performed
under ambient temperature and Vpp supply voltage conditions summarized in Table 9.
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STM32F103x8, STM32F103xB Electrical characteristics

Table 15. Maximum current consumption in Sleep mode, code running from Flash

or RAM
Max()
Symbol Parameter Conditions fheLk Unit
Tpo=85°C |Tp=105°C
72 MHz 30 32
48 MHz 20 20.5
External clock®, all |36 MHz 15.5 16
peripherals enabled |24 MHz 115 12
16 MHz 8.5 9
| Supply currentin 8 MHz 5.5 6
oD mA
Sleep mode 72 MHz 7.5 8
48 MHz 6 6.5
External clock®, all |36 MHz 5 5.5
peripherals disabled |24 MHz 4.5 5
16 MHz 4 4.5
8 MHz 3 4

1. based on characterization, tested in production at Vpp max, fuoLk Max with peripherals enabled.
2. External clock is 8 MHz and PLL is on when fyc > 8 MHz.
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Electrical characteristics STM32F103x8, STM32F103xB

48/91

1. Guaranteed by design, not tested in production.

Figure 19. High-speed external clock source AC timing diagram
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Figure 20. Low-speed external clock source AC timing diagram
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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 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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Electrical characteristics STM32F103x8, STM32F103xB

Note:

Caution:

5.3.7

50/91

For C; ; and C, » it is recommended to use high-quality ceramic capacitors in the 5 pF to

15 pF range selected to match the requirements of the crystal or resonator. C; y and C » are
usually the same size. The crystal manufacturer typically specifies a load capacitance which
is the series combination of C; ; and Cj o.

Load capacitance C has the following formula: C| = C 4 X C 5/ (Cy + Cy2) + Cgyrgy, Where
Cstray is the pin capacitance and board or trace PCB-related capacitance. Typically, it is
between 2 pF and 7 pF.

To avoid exceeding the maximum value of C| y and C» (15 pF) it is strongly recommended
to use a resonator with a load capacitance C|_ < 7 pF. Never use a resonator with a load

capacitance of 12.5 pF.
Example: if you choose a resonator with a load capacitance of C| = 6 pF, and Cgyoy = 2 pF,

then CL1 = CL2 =8 pF

Table 23.  LSE oscillator characteristics (fsg = 32.768 kHz) (1)

Symbol Parameter Conditions Min | Typ | Max | Unit
Re Feedback resistor 5 MQ
c Recommended load capacitance
C L(12) versus equivalent serial Rg =30 kQ 15 pF
L2 resistance of the crystal (Rg)®
I LSE driving current Vpp=3.3V, V|y=Vsg 1.4 pA
Im Oscillator Transconductance 5 SAY
tsuse)? | startup time Vpp is stabilized 3 s

1. Based on characterization, not tested in production.
Refer to the note and caution paragraphs above the table.

3. The oscillator selection can be optimized in terms of supply current using an high quality resonator with
small Rg value for example MSIV-TIN32.768kHz. Refer to crystal manufacturer for more details

4. tsy(sk) is the startup time measured from the moment it is enabled (by software) to a stabilized 32.768
kHz oscillation is reached. This value is measured for a standard crystal resonator and it can vary
significantly with the crystal manufacturer

Figure 22. Typical application with a 32.768 kHz crystal

Resonator with

0OSC32_IN

[> fLSE
Bias

controlled
gain

STM32F103xx

ai14146

Internal clock source characteristics

The parameters given in Table 24 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 9.
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Electrical characteristics

5.3.13

Figure 23.

I/0 AC characteristics definition

EXTERNAL  t(10)out ~e—» : ~tr(10)out !
OUTPUT . .
ON 50pF - T g

Maximum frequency is achieved if (t; + t;) <2/3) T and if the duty cycle is (45-55%)
when loaded by 50pF
ai14131

NRST pin characteristics

The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up
resistor, Rpy (see Table 34).

Unless otherwise specified, the parameters given in Table 37 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized

in Table 9.
Table 37. NRST pin characteristics
Symbol Parameter Conditions Min Typ Max Unit
ViinrsT) " |NRST Input low level voltage -0.5 0.8 v
ViknrsT) " | NRST Input high level voltage 2 Vpp+0.5
NRST Schmitt trigger voltage
Vhys(NRST) hysteresis 200 mv
Rpy Weak pull-up equivalent resistor(® ViN=Vss 30 40 50 kQ
Venrst)!) | NRST Input filtered pulse 100 ns
VnenrsT) ! |NRST Input not filtered pulse 300 ns

1. Guaranteed by design, not tested in production.

2. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution
to the series resistance must be minimum (~10% order).
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STM32F103x8, STM32F103xB

Electrical characteristics

5.3.18

Figure 33. Power supply and reference decoupling (Vggf, connected to Vppa)

STM32F103xx
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:I (See note 1)

4
i
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VRer/Vssa
:| (See note 1)

I 1

I

ai14389
1. VRer; and VRep_ inputs are available only on 100-pin packages.
Temperature sensor characteristics
Table 49. TS characteristics
Symbol Parameter Min Typ Max Unit
.M Vsenske linearity with temperature +1 +2 °C
Avg_SIopem Average slope 4.0 4.3 4.6 mV/°C
Vo5 Voltage at 25 °C 1.34 | 143 | 152 Vv
tSTART(z) Startup time 4 10 us
ADC sampling time when reading the
(3@
Ts_temp temperature 171 Hs

1. Based on characterization, not tested in production.
Guaranteed by design, not tested in production.

3. Shortest sampling time can be determined in the application by multiple iterations.
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Package characteristics STM32F103x8, STM32F103xB

6.2.2 Selecting the product temperature range

When ordering the microcontroller, the temperature range is specified in the ordering
information scheme shown in Table 57: Ordering information scheme.

Each temperature range suffix corresponds to a specific guaranteed ambient temperature at
maximum dissipation and, to a specific maximum junction temperature.

As applications do not commonly use the STM32F103xx at maximum dissipation, it is useful
to calculate the exact power consumption and junction temperature to determine which
temperature range will be best suited to the application.

The following examples show how to calculate the temperature range needed for a given
application.

Example 1: High-performance application

Assuming the following application conditions:

Maximum ambient temperature Tpax = 82 °C (measured according to JESD51-2),
Ipbmax = 50 MA, Vpp = 3.5 V, maximum 20 I/Os used at the same time in output at low
level with 1o = 8 mA, Vg, = 0.4 V and maximum 8 I/Os used at the same time in output
at low level with I, =20 mA, Vg =13V

P\NTmax =50 mA x 3.5 V=175 mW
Plomax=20x8 mMAx 0.4V +8x20mAx 1.3V =272 mW
This gives: PinTmax = 175 mW and P gax = 272 mW:
Ppmax =175 + 272 = 447 mW

Thus: Ppmax = 447 mW

Using the values obtained in Table 56 T j,,,4 is calculated as follows:
—  For LQFP100, 46 °C/W
Tymax = 82 °C + (46 °C/W x 447 mW) = 82 °C + 20.6 °C = 102.6 °C

This is within the range of the suffix 6 version parts (—40 < T; < 105 °C).

In this case, parts must be ordered at least with the temperature range suffix 6 (see
Table 57: Ordering information scheme).

Example 2: High-temperature application

Using the same rules, it is possible to address applications that run at high ambient
temperatures with a low dissipation, as long as junction temperature T ; remains within the
specified range.

Assuming the following application conditions:

Maximum ambient temperature Tynax = 115 °C (measured according to JESD51-2),
Ippmax = 20 MA, Vpp = 3.5 V, maximum 20 I/Os used at the same time in output at low
level with o =8 mA, Vg =04V

P\NTmax =20 mA x 3.5 V=70 mW

Piomax =20 x 8 mA x 0.4V =64 mW

This gives: P\ytmax = 70 mW and Pigmax = 64 mW:
Pbmax =70 + 64 = 134 mW

Thus: Ppmay = 134 mW
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7 Ordering information scheme

Table 57. Ordering information scheme

Example: STM32 F 103 C 8 T 7 xxx

Device family
STM32 = ARM-based 32-bit microcontroller

Product type
F = general-purpose

Device subfamily
1083 = performance line

Pin count
T =36 pins
C =48 pins
R = 64 pins
V =100 pins

Flash memory size(")
8 = 64 Kbytes of Flash memory
B = 128 Kbytes of Flash memory

Package
H=BGA

T =LQFP

U = VFQFPN

Temperature range
6 = Industrial temperature range, —40 to 85 °C.
7 = Industrial temperature range, —40 to 105 °C.

Options
XXX = programmed parts
TR = tape and real

1. Although STM32F103x6 devices are not described in this datasheet, orderable part numbers that do not
show the A internal code after temperature range code 6 or 7 should be referred to this datasheet for the
electrical characteristics. The low-density datasheet only covers STM32F103x6 devices that feature the
A code.

For a list of available options (speed, package, etc.) or for further information on any aspect

of this device, please contact your nearest ST sales office.
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Table 58. Document revision history (continued)

Date

Revision

Changes

18-Oct-2007

STM32F103CBT6, STM32F103T6 and STM32F103T8 root part
numbers added (see Table 2: STM32F103xx medium-density device
features and peripheral counts)

VFQFPN36 package added (see Section 6: Package characteristics).
All packages are ECOPACK® compliant. Package mechanical data
inch values are calculated from mm and rounded to 4 decimal digits
(see Section 6: Package characteristics).

Table 5: Medium-density STM32F103xx pin definitions updated and
clarified.

Table 26: Low-power mode wakeup timings updated.

Ta min corrected in Table 12: Embedded internal reference voltage.
Note 2 added below Table 22: HSE 4-16 MHz oscillator characteristics.
VEsp(cpwm) value added to Table 32: ESD absolute maximum ratings.

Note 3 added and Vg parameter description modified in Table 35:
Output voltage characteristics.

Note 1 modified under Table 36: I/O AC characteristics.

Equation 1 and Table 46: Ry max for fapc = 14 MHz added to
Section 5.3.17: 12-bit ADC characteristics.

Vains ts max, tconw VRers Min and t,; max modified, notes modified
and tj,, added in Table 45: ADC characteristics.

Figure 30: ADC accuracy characteristics updated. Note 1 modified
below Figure 31: Typical connection diagram using the ADC.
Electrostatic discharge (ESD) on page 55 modified.

Number of TIM4 channels modified in Figure 1: STM32F103xx
performance line block diagram.

Maximum current consumption Table 13, Table 14 and Table 15
updated. V, smodified in Table 34: /O static characteristics.

Table 48: ADC accuracy updated. typp modified in Table 10: Operating
conditions at power-up / power-down. Vgggp value added in Table 30:
EMS characteristics.

Values corrected, note 2 modified and note 3 removed in Table 26:
Low-power mode wakeup timings.

Table 16: Typical and maximum current consumptions in Stop and
Standby modes: Typical values added for Vpp/Vgar = 2.4 V, Note 2
modified, Note 2 added.

Table 21: Typical current consumption in Standby mode added. On-chip
peripheral current consumption on page 46 added.

ACCyg values updated in Table 24: HSI oscillator characteristics.
Vorog @dded to Table 28: Flash memory characteristics.

Upper option byte address modified in Figure 9: Memory map.
Typical f g value added in Table 25: LS| oscillator characteristics and
internal RC value corrected from 32 to 40 kHz in entire document.
Ts_temp @dded to Table 49: TS characteristics. Neyp modified in
Table 29: Flash memory endurance and data retention.

Ts vrefint @dded to Table 12: Embedded internal reference voltage.
Handling of unused pins specified in General input/output
characteristics on page 56. All 1/0Os are CMOS and TTL compliant.
Figure 32: Power supply and reference decoupling (Vggg, not
connected to Vpp,) modified.

tyrTER @nd fyco removed from Table 27: PLL characteristics.

Appendix A: Important notes on page 81 added.
Added Figure 14, Figure 15, Figure 16 and Figure 18.
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Table 58. Document revision history (continued)

Date

Revision

Changes

14-Mar-2008

Figure 2: Clock tree on page 20 added.

Maximum T 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).
Ipp modified in Table 16: Typical and maximum current consumptions in
Stop and Standby modes.

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

Pp, Ta and T added, t,,4 values modified and t,,g 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.

lyrer 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

Small text changes. Figure 9: Memory map clarified.

In Table 29: Flash memory endurance and data retention:

— Ngnp tested over the whole temperature range

— cycling conditions specified for tgeT

— tgeT Min modified at Ty = 55 °C

Vo5, Avg_Slope and T modified in Table 49: TS characteristics.
CRC feature removed.

22-May-2008

CRC feature added back. Small text changes. Section 1: Introduction
modified. Section 2.2: Full compatibility throughout the family added.
Ipp at Ty max = 105 °C added to Table 16: Typical and maximum
current consumptions in Stop and Standby modes on page 42.

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

Values added to Table 40: SCL frequency (fpc; k1= 36 MHz.,Vpp = 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 583.

Vysp added to Table 43: USB DC electrical characteristics on page 66.
Figure 46: LQFP100 Pp max vs. T, on page 83 modified.

Axx option added to Table 57: Ordering information scheme on

page 84.
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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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