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Pinouts and pin description

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

Pins . Alternate functions®
@ < | @ a % Main
Xz 3 L 2 Pin name ¢ | @ | function®
efl ko 2 | o | (after reset) Default Remap
oolo | B O g
L i
18 | 26 | F5 | 15 PBO /o | - PBO ADC12_IN8/TIM3_CH3® [ TIM1_CH2N
19 | 27 | G5 | 16 PB1 /o | - PB1 ADC12_IN9/TIM3_CH4® | TIM1_CH3N
20 | 28 | G6 | 17 PB2 /O | FT | PB2/BOOT1 - -
21 |29 |G7 | - PB10 /O | FT PB10 - TIM2_CH3
22 |30 |H7 | - PB11 /O | FT PB11 - TIM2_CH4
23 | 31| D6 |18 Vss 1 S| - Vss 1 - -
24 | 32 | E6 | 19 Vop 1 s | - Vop 1 - -
25 |33 | H8 | - PB12 /O | FT PB12 TIM1_BKIN®) -
26 | 34 |G8| - PB13 /O | FT PB13 TIM1_CH1IN ©) -
27 |35 | F8 | - PB14 /O | FT PB14 TIM1_CH2N ©) -
28 |36 | F7 | - PB15 /O | FT PB15 TIM1_CH3N® -
- |37 |F6| - PC6 /O | FT PC6 - TIM3_CH1
- |38 |E7| - PC7 /O | FT PC7 - TIM3_CH?2
- |39 |E8| - PC8 /O | FT PC8 - TIM3_CH3
- | 40 | D8 | - PC9 /O | FT PC9 - TIM3_CH4
29 | 41| D7 |20 PA8 /O | FT PA8 TxﬂslA_ELll—”\CA*gO -
©)
30 |42 |c7 |21 PA9 Vo | FT PA9 Ufl’m}—ggg)/ ]
31 | 43| C6 |22 PA10 /O | FT PA10 USART1_RX®)/ TIM1_CH3 -
©)
32 | 44| cC8|23 PA11 /O | FT PA11 Us'f‘nRJ 11:8;?/ /%/;';B?\Ax / -
USART1_RTS/CAN_TX®
33 | 45 | B8 | 24 PA12 /O | FT PA12 / -
TIM1_ETR/ USBDP
34 | 46 | A8 | 25 PA13 /O | FT | JTMS/SWDIO PA13
35 | 47 | D5 | 26 Vss 2 S| - Vss 2 - -
36 | 48 | E5 | 27 Vop 2 S| - Vop 2 - -
37 | 49 | A7 | 28 PA14 I/O | FT | JTCK/SWCLK - PA14
TIM2_CH1_ETR/

38 | 50 | A6 | 29 PA15 /O | FT JTDI - PA15 /

SPI1_NSS
- |51 |B7| - PC10 /O | FT PC10 - -
- |52 |B6| - PC11 /O | FT PC11 - -
- | s3|c5| - PC12 /O | FT PC12 - -
- | - Jc12 PDO /O | FT PDO - -
‘Y_l DocID15060 Rev 7 27/99
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5.3.5

36/99

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 \Y
Vrernt | Internal reference voltage
—40°C<Tp<+85°C | 1.16 [1.20 |1.24 \Y
ADC sampling time when
TS_Weﬁm(l) reading the internal reference - - |51 17.1@ Us
voltage
Internal reference voltage
VRER,NT(Z) spread over the temperature Vpp =3V 10 mV - - |10 mV
range
Teoe® | Temperature coefficient - - - |100 |ppm/cC

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, 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 12: 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:
e AllI/O pins are in input mode with a static value at Vpp or Vgg (no load)
e All peripherals are disabled except when explicitly mentioned

e  The Flash memory access time is adjusted to the fc| k frequency (0 wait state from O
to 24 MHz, 1 wait state from 24 to 48 MHz and 2 wait states above)

e Prefetch in ON (reminder: this bit must be set before clock setting and bus prescaling)
. When the peripherals are enabled fPCLKl = fHCLK/27 fPCLKZ = fHCLK

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.

3
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Table 18. Typical current consumption in Sleep mode, code running from Flash or

RAM
Typ(l)
Symbol | Parameter Conditions fHeLK All peripherals | All peripherals Unit
enabled® disabled
72 MHz 12.6 5.3
48 MHz 8.7 3.8
36 MHz 6.7 3.1
24 MHz 4.8 2.3
16 MHz 34 1.8
External clock® 8 MHz 2 1.2
4 MHz 1.5 1.1
2 MHz 1.25 1
1 MHz 1.1 0.98
500 kHz 1.05 0.96
Supply 125 kHz 1 0.95
Ipp |currentin mA
Sleep mode 64 MHz 10.6 4.2
48 MHz 8.1 3.2
36 MHz 6.1 25
24 MHz 4.2 1.7
e [1owee |20
(HSI), AHB prescaler | 8 MHz 1.4 0.55
EZZ?I;’]S"“CG e Mhz 0.9 0.5
2 MHz 0.7 0.45
1 MHz 0.55 0.42
500 kHz 0.48 0.4
125 kHz 0.4 0.38

Typical values are measures at Ty = 25 °C, Vpp = 3.3 V.

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).

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

3
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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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3

Low-speed internal (LSI) RC oscillator

Table 25. LSl oscillator characteristics @

Symbol Parameter Min Typ Max Unit
fLg® Frequency 30 40 60 kHz

tsu(Ls|)(3) LSI oscillator startup time - - 85 ps

IDD(LSI)(3) LSI oscillator power consumption - 0.65 12 HA

1. Vpp =3V, Tp =-40to 105 °C unless otherwise specified.

Based on characterization, not tested in production.

Guaranteed by design, not tested in production.

Wakeup time from low-power mode

The wakeup times given in Table 26 is measured on a wakeup phase with a 8-MHz HSI RC
oscillator. The clock source used to wake up the device depends from the current operating

mode:

e  Stop or Standby mode: the clock source is the RC oscillator

e Sleep mode: the clock source is the clock that was set before entering Sleep mode.

All timings are derived from tests performed under ambient temperature and Vpp supply
voltage conditions summarized in Table 9.

DoclD15060 Rev 7
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5.3.11

3

Absolute maximum ratings (electrical sensitivity)

Based on three different tests (ESD, LU) using specific measurement methods, the device is
stressed in order to determine its performance in terms of electrical sensitivity.

Electrostatic discharge (ESD)

Electrostatic discharges (a positive then a negative pulse separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts x (n+1) supply pins). This test
conforms to the JESD22-A114/C101 standard.

Table 32. ESD absolute maximum ratings

Symbol

Ratings

Conditions Class

Maximum value® | Unit

VESD(HBM)

Electrostatic discharge
voltage (human body model)

Tp=+25°C
conforming to 2
JESD22-Al14

2000

VEsp(com)

Electrostatic discharge Tpo=+25°C
voltage (charge device conforming to Il

model)

JESD22-C101

500

1. Based on characterization results, not tested in production.

Static latch-up

Two complementary static tests are required on six parts to assess the latch-up
performance:

e A supply overvoltage is applied to each power supply pin
e A current injection is applied to each input, output and configurable 1/0O pin

These tests are compliant with EIA/JJESD 78A IC latch-up standard.

Table 33. Electrical sensitivities

Symbol

Parameter

Conditions

Class

LU

Static latch-up class

Tp= +105 °C conforming to JESD78A Il level A

DoclD15060 Rev 7

55/99




STM32F103x4, STM32F103x6 Electrical characteristics

5.3.13 I/O port characteristics

General input/output characteristics

Unless otherwise specified, the parameters given in Table 35 are derived from tests
performed under the conditions summarized in Table 9. All I/Os are CMOS and TTL

compliant.
Table 35. I/O static characteristics
Symbol Parameter Conditions Min Typ Max Unit
Standard 10
input low level - - | 0.28%(Vpp-2 V)+0.8 v
voltage
Vi Low level input voltage | 10 FT* input i - | 0.32¢(vpp-2v)+0.75 v@
low level voltage
All I/Os except @
BOOTO ) ) 0-35Vpp
Standard 10 \
input high level |0.41*(Vpp-2 V)+1.3 VD | - -
voltage
v High level input 10 FT®) input
IH " |yvoltage high level 0.42*(Vpp-2 V)+1 VD | - -
voltage
All'I/Os except @)
BOOTO 0.65Vpp - -
Standard 10 Schmitt
trigger voltage - 200 - -
Viys hysteresis) mv
IO FT Schmitt trigger ) 0 ) i i
voltage hysteresis(® 5% Vpbp
Vss<ViN<Vpp i i 1
Input leakage current | Standard I/Os
kg | (6) — HA
ViN=5V i i 3
IO FT
Weak pull-up B
Reu equivalent resistor(") ViN=Vss 30 40 50 “
Weak pull-down
Rep equivalent resistor(”) Vin=VoD 30 40 50
Cio |l/O pin capacitance - - 5 - pF

1. Data based on design simulation.

2. Tested in production.

3. FT = Five-volt tolerant. In order to sustain a voltage higher than Vpp+0.3 the internal pull-up/pull-down resistors must be
disabled.

4. Hysteresis voltage between Schmitt trigger switching levels. Based on characterization, not tested in production.

5. With a minimum of 100 mV.

6. Leakage could be higher than max. if negative current is injected on adjacent pins.

7. Pull-up and pull-down resistors are designed with a true resistance in series with a switchable PMOS/NMOS. This

PMOS/NMOS contribution to the series resistance is minimum (~10% order).

‘Yl DocID15060 Rev 7 57/99
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Output driving current

The GPIOs (general-purpose inputs/outputs) can sink or source up to +8 mA, and sink or
source up to #20 mA (with a relaxed Vg, /Vop) except PC13, PC14 and PC15 which can
sink or source up to +/-3mA. When using the GPIOs PC13 to PC15 in output mode, the
speed should not exceed 2 MHz with a maximum load of 30 pF.

In the user application, the number of I1/O pins which can drive current must be limited to
respect the absolute maximum rating specified in Section 5.2:

e  The sum of the currents sourced by all the I/Os on Vpp plus the maximum Run
consumption of the MCU sourced on Vpp cannot exceed the absolute maximum rating
lvpp (see Table 7).

e  The sum of the currents sunk by all the 1/Os on Vgg plus the maximum Run
consumption of the MCU sunk on Vgg cannot exceed the absolute maximum rating
lyss (see Table 7).

Output voltage levels

Unless otherwise specified, the parameters given in Table 36 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in
Table 9. All I/Os are CMOS and TTL compliant.

Table 36. Output voltage characteristics

Symbol Parameter Conditions Min Max | Unit
(1) |Output low level voltage for an /O pin @ )
Vou when 8 pins are sunk at same time CMOS port*™, 04
high level voltage for an /O pi o= *8mA Y
@) | Output high level voltage for an I/O pin 27V <Van<3.6V B i
Vor when 8 pins are sourced at same time DD Vop~04
(1) |Output low level voltage for an 1/O pin @ )
Vo when 8 pins are sunk at same time TTL port 0.4
: - I|O =+ 8mA \V
@) | Output high level voltage for an I/O pin 27V <Van<3.6V i
Vor when 8 pins are sourced at same time DD 2.4
Ve @) Output low level voltage for an I/O pin ) 13
oL when 8 pins are sunk at same time lio = +20 mA '
\
\/n.(3)(@) | Output high level voltage for an I/O pin 27V<Vpp<36V Vel 3 )
OH when 8 pins are sourced at same time po—=
Vo @) Output low level voltage for an I/O pin ) 04
oL when 8 pins are sunk at same time lio = +6 MA '
\
\/...(3)(@ | Output high level voltage for an I/O pin 2V<Vpp<27V Ny )
OH when 8 pins are sourced at same time po

1. The |jg current sunk by the device must always respect the absolute maximum rating specified in Table 7
and the sum of I, (I/O ports and control pins) must not exceed lygs.

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

The |, current sourced by the device must always respect the absolute maximum rating specified in
Table 7 and the sum of I, (I/O ports and control pins) must not exceed lypp.

4. Based on characterization data, not tested in production.

3
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Figure 28. Recommended NRST pin protection
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2. The reset network protects the device against parasitic resets.

3. The user must ensure that the level on the NRST pin can go below the V) (yrsT) max level specified in
Table 38. Otherwise the reset will not be taken into account by the device.

5.3.15 TIM timer

characteristics

The parameters given in Table 39 are guaranteed by design.

Refer to Section 5.3.12: I/O current injection characteristics for details on the input/output
alternate function characteristics (output compare, input capture, external clock, PWM

output).
Table 39. TIMx characteristics
Symbol Parameter Conditions Min Max Unit
. o - 1 - trimMxcLK
tres(TiM) Timer resolution time
fT|MXCLK =72 MHz 13.9 - ns
¢ Timer external clock 0 frimxcLi/2 MHz
EXT
frequency on CH1 to CH4 frimxcLi = 72 MHZ 0 36 MHz
Restim Timer resolution - - 16 bit
16-bit counter clock - 1 65536 triMxCLK
tcounTErR | Period wheninternal clock
is selected frimxcLk = 72 MHz | 0.0139 910 Hs
bl - - 65536 x 65536 tT|MXCLK
twax counT | Maximum possible count
- fT|MXCLK =72 MHz - 59.6 S

1. TIMxis used as a general term to refer to the TIM1, TIM2, TIM3 and TIM4 timers.

3
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Figure 30. SPI timing diagram - slave mode and CPHA =0
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Figure 31. SPI timing diagram - slave mode and CPHA = 1D
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1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp,
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5.3.18 12-bit ADC characteristics

Unless otherwise specified, the parameters given in Table 46 are derived from tests
performed under the ambient temperature, fpc| k2 frequency and Vppa supply voltage
conditions summarized in Table 9.

Note: It is recommended to perform a calibration after each power-up.

Table 46. ADC characteristics

Symbol Parameter Conditions Min Typ Max Unit
Vppa | Power supply - 2.4 - 3.6 \%
VRE,:+(3) Positive reference voltage - 2.4 - Vppa \%
lvree® | Current on the Vggr input pin - - 160 | 2204 HA
fapc ADC clock frequency - 0.6 - 14 MHz
fs(z) Sampling rate - 0.05 - 1 MHz
frric® | External trigger frequency fapc = 14 Mz ] ] 523 Kz
- - - 17 Ufapc
VAlN(3) Conversion voltage range - 0 (Vssa tied to - VREF+ \

ground)

%) : : See Equation 1 and i )
RaIN External input impedance Table 47 for details 50 KQ

RADC(Z) Sampling switch resistance - - - 1 KQ
@ |Internal sample and hold ) i i
Capc capacitor 8 PF
fADC =14 MHz 5.9 us
tca @ | Calibration time
{2 |Injection trigger conversion fapc = 14 MHz - - 0.214 s
lat latency . ] ] 3(4) Ufape
1 (2 |Regular trigger conversion fapc = 14 MHz - - 0.143 S
latr latency R - . o(4) Ufapc
fapc = 14 MHz 0.107 - 17.1 us
ts® | Sampling time
- 15 - 2395 | 1fapc
tstag® | Power-up time - 0 0 1 us
fADC =14 MHz 1 - 18 us

teony®@ Total conversion time _
(including sampling time) 14 to 252 (tg for sampling +12.5 for

) successive approximation) Yiapc

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

3. Indevices delivered in VFQFPN and LQFP packages, Vggg. is internally connected to Vppa and Vggg. is internally
connected to Vgga. Devices that come in the TFBGA64 package have a Vregs pin but no Vieg. pin (Vggg. is internally
connected to Vggp), see Table 5 and Figure 4.

4. For external triggers, a delay of 1/fpc| ko must be added to the latency specified in Table 46.
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Figure 37. Power supply and reference decoupling(Vggg+ connected to Vppa)
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1. The Vggg, input is available only on the TFBGA64 package.
Temperature sensor characteristics
Table 50. TS characteristics
Symbol Parameter Min Typ Max Unit
T,_(l) Vsense linearity with temperature - #H 2 °C
Avg_SIope(l) Average slope 4.0 4.3 4.6 mV/°C
Vo5 Voltage at 25 °C 1.34 | 143 | 152 Y%
tsTART Startup time 4 - 10 Hs
) ADC sampling time when reading the i i
Ts_temp temperature 171 HS

Based on characterization, not tested in production.

Guaranteed by design, not tested in production.

Shortest sampling time can be determined in the application by multiple iterations.
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6.1

3

Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

VFQFPN36 Package

Figure 38. VFQFPN36 - 36-pin, 6x6 mm, 0.5 mm pitch very thin profile fine pitch
quad flat package outline
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1. Drawing is not to scale.
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Figure 39. VFQFPN36 - 36-pin, 6x6 mm, 0.5 mm pitch very thin profile fine pitch
guad flat package recommended footprint
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1. Dimensions are expressed in millimeters.
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Device Marking for VFQFPN36

The following figure gives an example of topside marking orientation versus ball 1 identifier
location.

Figure 40. VFQFPN36 marking example (package view)

Product identification(1)

™ STM32F

a

103THUEA

| — Date code = year + week

Y| WW | <

Pin 1 identification

— \‘ m Q“ | Revision code

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
samples to run qualification activity.

MSv36782V1

3
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Table 52. UFQFPNA48 - 48-lead, 7x7 mm, 0.5 mm pitch, ultra thin fine pitch quad flat
package mechanical data

millimeters inches®
Symbol
Min Typ Max Min Typ Max

A 0.500 0.550 0.600 0.0197 0.0217 0.0236
Al 0.000 0.020 0.050 0.0000 0.0008 0.0020
6.900 7.000 7.100 0.2717 0.2756 0.2795
6.900 7.000 7.100 0.2717 0.2756 0.2795
D2 5.500 5.600 5.700 0.2165 0.2205 0.2244
E2 5.500 5.600 5.700 0.2165 0.2205 0.2244
0.300 0.400 0.500 0.0118 0.0157 0.0197

T - 0.152 - - 0.0060 -
0.200 0.250 0.300 0.0079 0.0098 0.0118

e - 0.500 - - 0.0197 -
ddd - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.

Figure 42. UFQFPN48 - 48-lead, 7x7 mm, 0.5 mm pitch, ultra thin fine pitch quad flat

package recommended footprint
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Dimensions are expressed in millimeters.
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Table 56. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package
mechanical data

millimeters inches®
Symbol
Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630
Al 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.170 0.220 0.270 0.0067 0.0087 0.0106

c 0.090 - 0.200 0.0035 - 0.0079
D 8.800 9.000 9.200 0.3465 0.3543 0.3622
D1 6.800 7.000 7.200 0.2677 0.2756 0.2835
D3 - 5.500 - - 0.2165 -

E 8.800 9.000 9.200 0.3465 0.3543 0.3622
El 6.800 7.000 7.200 0.2677 0.2756 0.2835
E3 - 5.500 - - 0.2165 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

k 0° 3.5° 7° 0° 3.5° 7°
ccc - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.
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Table 59. Document revision history (continued)

Date Revision Changes

Added VFQFPN48 package.

Updated note 2 below Table 40: I12C characteristics

20-May-2010 4 Updated Figure 29: 12C bus AC waveforms and measurement circuit
Updated Figure 28: Recommended NRST pin protection

Updated Section 5.3.12: 1/O current injection characteristics

Updated footnotes below Table 6: Voltage characteristics on page 32 and Table 7:
Current characteristics on page 33

Updated tw min in Table 20: High-speed external user clock characteristics on
page 46

Updated startup time in Table 23: LSE oscillator characteristics (f, g = 32.768 kHz)
on page 49

Added Section 5.3.12: I/O current injection characteristics

Updated Section 5.3.13: 1/O port characteristics

19-Apr-2011 5
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