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Figure 2. Clock tree

1. To have an ADC conversion time of 1.2 µs, APB2 must be at 24 MHz.
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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 
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 standard 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%). 

The counter can be frozen in debug mode.

Many features are shared with those of the standard 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 (TIM2, TIM3, TIM4, TIM15, TIM16 & TIM17)

There are six synchronizable general-purpose timers embedded in the STM32F100xx 
devices (see Table 3 for differences). Each general-purpose timers can be used to generate 
PWM outputs, or as simple time base.

TIM2, TIM3, TIM4

STM32F100xx devices feature three synchronizable 4-channels general-purpose timers. 
These timers are based on a 16-bit auto-reload up/downcounter and a 16-bit prescaler. 
They 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 TIM2, TIM3, TIM4 general-purpose timers can work together or with the TIM1 
advanced-control timer via the Timer Link feature for synchronization or event chaining.

TIM2, TIM3, TIM4 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.

Their counters can be frozen in debug mode.

TIM15, TIM16 and TIM17

These timers are based on a 16-bit auto-reload upcounter and a 16-bit prescaler. 

TIM15 has two independent channels, whereas TIM16 and TIM17 feature one single 
channel for input capture/output compare, PWM or one-pulse mode output. 

The TIM15, TIM16 and TIM17 timers can work together, and TIM15 can also operate with 
TIM1 via the Timer Link feature for synchronization or event chaining.

TIM15 can be synchronized with TIM16 and TIM17.

TIM15, TIM16, and TIM17 have a complementary output with dead-time generation and 
independent DMA request generation
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9 4 B1 4 PC15-OSC32_OUT(5) I/O - PC15(6) OSC32_OUT -

10 - - - VSS_5 S - VSS_5 - -

11 - - - VDD_5 S - VDD_5 - -

12 5 C1 5 OSC_IN I - OSC_IN - PD0(7)

13 6 D1 6 OSC_OUT O - OSC_OUT - PD1(7)

14 7 E1 7 NRST I/O - NRST - -

15 8 E3 - PC0 I/O - PC0 ADC1_IN10 -

16 9 E2 - PC1 I/O - PC1 ADC1_IN11 -

17 10 F2 - PC2 I/O - PC2 ADC1_IN12 -

18 11 -(8) - PC3 I/O - PC3 ADC1_IN13 -

19 12 F1 8 VSSA S - VSSA - -

20 - - - VREF- S - VREF- - -

21 - G1 - VREF+ S - VREF+ - -

22 13 H1 9 VDDA S - VDDA - -

23 14 G2 10 PA0-WKUP I/O - PA0
WKUP / USART2_CTS(12)/ 

ADC1_IN0 / 
TIM2_CH1_ETR(12)

-

24 15 H2 11 PA1 I/O - PA1
USART2_RTS(12)/ 

ADC1_IN1 / TIM2_CH2(12) -

25 16 F3 12 PA2 I/O - PA2
USART2_TX(12)/ 

ADC1_IN2 / TIM2_CH3(12)/ 
TIM15_CH1(12)

-

26 17 G3 13 PA3 I/O - PA3
USART2_RX(12)/ 

ADC1_IN3 / TIM2_CH4(12) 
/ TIM15_CH2(12)

-

27 18 C2 - VSS_4 S - VSS_4 - -

28 19 D2 - VDD_4 S - VDD_4 - -

29 20 H3 14 PA4 I/O - PA4
SPI1_NSS(12)/ADC1_IN4

USART2_CK(12) / 
DAC1_OUT

-

30 21 F4 15 PA5 I/O - PA5
SPI1_SCK(12)/ADC1_IN5 / 

DAC2_OUT
-

31 22 G4 16 PA6 I/O - PA6
SPI1_MISO(12)/ADC1_IN6 / 

TIM3_CH1(12)
TIM1_BKIN / 
TIM16_CH1

32 23 H4 17 PA7 I/O - PA7
SPI1_MOSI(12)/ADC1_IN7 / 

TIM3_CH2(12)
TIM1_CH1N 
/ TIM17_CH1

Table 4. Low & medium-density STM32F100xx pin definitions (continued)

Pins

Pin name

Ty
p

e
(1

)

I 
/ O

 l
ev

e
l(2

)

Main 
function(3)

(after reset)

Alternate functions(3)(4)

L
Q

F
P

1
00

L
Q

F
P

64

T
F

B
G

A
64

L
Q

F
P

48
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33 24 H5 - PC4 I/O - PC4 ADC1_IN14 -

34 25 H6 - PC5 I/O - PC5 ADC1_IN15 -

35 26 F5 18 PB0 I/O - PB0 ADC1_IN8/TIM3_CH3(12) TIM1_CH2N

36 27 G5 19 PB1 I/O - PB1 ADC1_IN9/TIM3_CH4(12) TIM1_CH3N

37 28 G6 20 PB2 I/O FT PB2/BOOT1 - -

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

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

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

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

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

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

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

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

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

47 29 G7 21 PB10 I/O FT PB10
I2C2_SCL(9)/USART3_TX 

(12)
TIM2_CH3 / 
HDMI_CEC

48 30 H7 22 PB11 I/O FT PB11
I2C2_SDA(9)/USART3_RX(

12) TIM2_CH4

49 31 D6 23 VSS_1 S - VSS_1 - -

50 32 E6 24 VDD_1 S - VDD_1 - -

51 33 H8 25 PB12 I/O FT PB12

SPI2_NSS(10)/ 
I2C2_SMBA(9)/ 

TIM1_BKIN(12)/USART3_C
K(12)

-

52 34 G8 26 PB13 I/O FT PB13
SPI2_SCK(10) 

/TIM1_CH1N(12)

USART3_CTS(12)
-

53 35 F8 27 PB14 I/O FT PB14
SPI2_MISO(10)/ 
TIM1_CH2N(12) / 
USART3_RTS(12)

TIM15_CH1

54 36 F7 28 PB15 I/O FT PB15
SPI2_MOSI(10) / 

TIM1_CH3N / 
TIM15_CH1N(12)

TIM15_CH2

55 - - - PD8 I/O FT PD8 - USART3_TX

56 - - - PD9 I/O FT PD9 - USART3_RX

Table 4. Low & medium-density STM32F100xx pin definitions (continued)

Pins

Pin name

Ty
p

e
(1

)

I 
/ O

 l
ev

e
l(2

)

Main 
function(3)

(after reset)

Alternate functions(3)(4)

L
Q

F
P

1
00

L
Q

F
P

64

T
F

B
G

A
64

L
Q

F
P

48

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

5.3.2 Operating conditions at power-up / power-down

Subject to general operating conditions for TA.

          

5.3.3 Embedded reset and power control block characteristics

The parameters given in Table 10 are derived from tests performed under the ambient 
temperature and VDD supply voltage conditions summarized in Table 8.

PD

Power dissipation at TA = 
85 °C for suffix 6 or TA = 
105 °C for suffix 7(2)

LQFP100 - 434

mW
LQFP64 - 444

TFBGA64 - 308

LQFP48 - 363

TA 

Ambient temperature for 6 
suffix version

Maximum power dissipation –40 85
°C

Low power dissipation(3) –40 105

Ambient temperature for 7 
suffix version

Maximum power dissipation –40 105
°C

Low power dissipation(3) –40 125

TJ Junction temperature range
6 suffix version –40 105

°C
7 suffix version –40 125

1. When the ADC is used, refer to Table 42: ADC characteristics.

2. If TA is lower, higher PD values are allowed as long as TJ does not exceed TJmax (see Table 6.5: Thermal 
characteristics on page 89).

3. In low power dissipation state, TA can be extended to this range as long as TJ does not exceed TJmax (see 
Table 6.5: Thermal characteristics on page 89).

Table 8. General operating conditions (continued)

Symbol Parameter  Conditions Min Max Unit

Table 9. Operating conditions at power-up / power-down

Symbol Parameter Min Max Unit

tVDD

VDD rise time rate 0 ∞
µs/V

VDD fall time rate 20 ∞
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          . 

Table 10. Embedded reset and power control block characteristics

Symbol Parameter Conditions Min Typ Max Unit

VPVD
Programmable voltage 
detector level selection

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

VPVDhyst
(2) PVD hysteresis - - 100 - mV

VPOR/PDR
Power on/power down 
reset threshold

Falling edge 1.8(1)

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

1.88 1.96 V

Rising edge 1.84 1.92 2.0 V

VPDRhyst
(2) PDR hysteresis - - 40 - mV

tRSTTEMPO
(2)

2. Guaranteed by design.

Reset temporization - 1.5 2.5 4.5 ms
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Figure 14. Typical current consumption on VBAT with RTC on vs. temperature
at different VBAT values

Table 15. Typical and maximum current consumptions in Stop and Standby modes

Symbol Parameter Conditions

Typ(1) Max

UnitVDD/
VBAT

= 2.0 V

VDD/ 
VBAT = 
2.4 V

VDD/
VBAT

= 3.3 V

TA = 
85 °C

TA = 
105 °C

IDD

Supply 
current in 
Stop mode

Regulator in Run mode,  
Low-speed and high-speed 
internal RC oscillators and 
high-speed oscillator OFF (no 
independent watchdog)

- 23.5 24 190 350

µA

Regulator in Low-Power mode,  
Low-speed and high-speed 
internal RC oscillators and 
high-speed oscillator OFF (no 
independent watchdog)

- 13.5 14 170 330

Supply 
current in 
Standby 
mode

Low-speed internal RC 
oscillator and independent 
watchdog ON

- 2.6 3.4 - -

Low-speed internal RC 
oscillator ON, independent 
watchdog OFF

- 2.4 3.2 - -

Low-speed internal RC 
oscillator and independent 
watchdog OFF, low-speed 
oscillator and RTC OFF

- 1.7 2 4 5

IDD_VBAT

Backup 
domain 
supply current

Low-speed oscillator and RTC 
ON

0.9 1.1 1.4 1.9 2.2

1. Typical values are measured at TA = 25 °C.

0.00

0.50

1.00

1.50

2.00

-45°C 25°C 85°C 105°C
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Figure 20. Typical application with an 8 MHz crystal

1. REXT value depends on the crystal characteristics.

Table 21. HSE 4-24 MHz oscillator characteristics(1)(2)

1. Resonator characteristics given by the crystal/ceramic resonator manufacturer.

2. Guaranteed by characterization results.

Symbol Parameter Conditions Min Typ Max Unit

fOSC_IN Oscillator frequency - 4 8 24 MHz

RF Feedback resistor - - 200 - kΩ 

CL1

CL2
(3)

3. It is recommended to use high-quality external 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. CL1 and CL2, are usually the same size. The crystal manufacturer typically specifies a load 
capacitance which is the series combination of CL1 and CL2. PCB and MCU pin capacitance must be 
included (10 pF can be used as a rough estimate of the combined pin and board capacitance) when sizing 
CL1 and CL2. 

Recommended load capacitance 
versus equivalent serial 
resistance of the crystal (RS)(4)

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.

RS = 30 Ω - 30 - pF

i2 HSE driving current
VDD = 3.3 V 
VIN = VSS with 30 pF 
load

- - 1 mA

gm Oscillator transconductance Startup 25 - - mA/V

tSU(HSE)
(5)

5. tSU(HSE) 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

Startup time  VDD is stabilized - 2 - ms

ai14128b

OSC_OUT

OSC_IN fHSE
CL1

RF

STM32F10xxx

8 MHz
resonator

Resonator with
integrated capacitors

Bias 
controlled

gain

REXT
(1) CL2
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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 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).

Note: For CL1 and CL2 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. CL1 and CL2, are 
usually the same size. The crystal manufacturer typically specifies a load capacitance which 
is the series combination of CL1 and CL2. 
Load capacitance CL has the following formula: CL = CL1 x CL2 / (CL1 + CL2) + Cstray where 
Cstray is the pin capacitance and board or trace PCB-related capacitance. Typically, it is 
between 2 pF and 7 pF. 
For further details, refer to the application note AN2867 “Oscillator design guide for ST 
microcontrollers” available from the ST website www.st.com.

Caution: To avoid exceeding the maximum value of CL1 and CL2 (15 pF) it is strongly recommended 
to use a resonator with a load capacitance CL ≤  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 CL = 6 pF, and Cstray = 2 pF, 
then CL1 = CL2 = 8 pF.

          

Table 22. LSE oscillator characteristics (fLSE = 32.768 kHz)(1)

Symbol Parameter Conditions Min Typ Max Unit

RF Feedback resistor - - 5 - MΩ 

CL1 CL2
(2)

Recommended load capacitance 
versus equivalent serial 
resistance of the crystal (RS)(3)

RS = 30 KΩ - - 15 pF

I2 LSE driving current VDD = 3.3 V VIN = VSS - - 1.4 µA

gm Oscillator transconductance - 5 - - µA/V

tSU(LSE)
(4) Startup time  VDD is 

stabilized

TA = 50 °C - 1.5 -

s

TA = 25 °C - 2.5 -

TA = 10 °C - 4 -

TA = 0 °C - 6 -

TA = -10 °C - 10 -

TA = -20 °C - 17 -

TA = -30 °C - 32 -

TA = -40 °C - 60 -

1. Guaranteed by characterization results.

2. 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 RS value for 
example MSIV-TIN32.768 kHz. Refer to crystal manufacturer for more details

4.  tSU(LSE) 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 and it can vary significantly with the crystal manufacturer
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Figure 21. Typical application with a 32.768 kHz crystal

5.3.7 Internal clock source characteristics

The parameters given in Table 23 are derived from tests performed under the ambient 
temperature and VDD supply voltage conditions summarized in Table 8.

High-speed internal (HSI) RC oscillator

          

ai14129b

OSC32_OUT

OSC32_IN fLSE
CL1

RF

STM32F10xxx

32.768 KHz
resonator

Resonator with
integrated capacitors

Bias 
controlled

gain

CL2

Table 23. HSI oscillator characteristics(1)

1. VDD = 3.3 V, TA = –40 to 105 °C °C unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit

fHSI Frequency - - 8 - MHz 

DuCy(HSI) Duty cycle - 45 - 55 %

ACCHSI Accuracy of HSI oscillator

TA = –40 to 105 °C(2)

2. Guaranteed by characterization results.

-2.4 - 2.5 %

TA = –10 to 85 °C(2) -2.2 - 1.3 %

TA = 0 to 70 °C(2) -1.9 - 1.3 %

TA = 25 °C -1 - 1 %

tsu(HSI)
(3)

3. Guaranteed by design. Not tested in production

HSI oscillator startup time - 1 - 2 µs

IDD(HSI)
(3) HSI oscillator power consumption - - 80 100 µA
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5.3.9 Memory characteristics

Flash memory

The characteristics are given at TA = –40 to 105 °C unless otherwise specified.

          

          

Table 27. Flash memory characteristics 

Symbol Parameter  Conditions Min(1)

1. Guaranteed by design.

Typ Max(1) Unit

tprog 16-bit programming time TA = –40 to +105 °C 40 52.5 70 µs

tERASE Page (1 KB) erase time TA = –40 to +105 °C 20 - 40 ms

tME Mass erase time TA = –40 to +105 °C 20 - 40 ms

IDD Supply current 

Read mode 
fHCLK = 24 MHz, VDD = 3.3 V

- - 20 mA

Write / Erase modes  
fHCLK = 24 MHz, VDD = 3.3 V

- - 5 mA

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

- - 50 µA

Vprog Programming voltage - 2 - 3.6 V

Table 28. Flash memory endurance and data retention

Symbol Parameter  Conditions
Value

Unit
Min(1)

1. Based on characterization not tested in production.

Typ Max

NEND Endurance
TA = –40 to +85 °C (6 suffix versions) 
TA = –40 to +105 °C (7 suffix versions) 10 - - kcycles

tRET Data retention

1 kcycle(2) at TA = 85 °C

2. Cycling performed over the whole temperature range.

30 - -

Years1 kcycle(2) at TA = 105 °C 10 - -

10 kcycles(2) at TA = 55 °C 20 - -
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Electromagnetic Interference (EMI)

The electromagnetic field emitted by the device is monitored while a simple application is 
executed (toggling 2 LEDs through the I/O ports). This emission test is compliant with 
IEC 61967-2 standard which specifies the test board and the pin loading.

          

5.3.11 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 × (n+1) supply pins). This test 
conforms to the JESD22-A114/C101 standard.

           

Static latch-up

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

• A supply overvoltage is applied to each power supply pin

• A current injection is applied to each input, output and configurable I/O pin

These tests are compliant with EIA/JESD78 IC latch-up standard.

          

Table 30. EMI characteristics

Symbol Parameter Conditions
Monitored

frequency band

Max vs. [fHSE/fHCLK]
Unit

8/24 MHz

SEMI Peak level

VDD = 3.6 V, TA = 25°C, 
LQFP100 package 
compliant with SAE 
J1752/3

0.1 MHz to 30 MHz 9

dBµV30 MHz to 130 MHz 16

130 MHz to 1GHz 19

SAE EMI Level 4 -

Table 31. ESD absolute maximum ratings

Symbol Ratings Conditions Class
Maximum 
value(1)

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

Unit

VESD(HBM)
Electrostatic discharge 
voltage (human body model)

TA = +25 °C 
conforming to JESD22-A114

2 2000

V

VESD(CDM)
Electrostatic discharge 
voltage (charge device model)

TA = +25 °C 
conforming to JESD22-C101

III 500

Table 32. Electrical sensitivities

Symbol Parameter Conditions Class

LU Static latch-up class TA = +105 °C conforming to JESD78 II level A



DocID16455 Rev 9 71/96

STM32F100x4, STM32F100x6, STM32F100x8, STM32F100xB Electrical characteristics

95

Figure 32. ADC accuracy characteristics

Figure 33. Typical connection diagram using the ADC

1. Refer to Table 42 for the values of RAIN, RADC and CADC.

2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the 
pad capacitance (roughly 7 pF). A high Cparasitic value will downgrade conversion accuracy. To remedy 
this, fADC should be reduced.

General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 34 or Figure 35, 
depending on whether VREF+ is connected to VDDA or not. The 10 nF capacitors should be 
ceramic (good quality). They should be placed them as close as possible to the chip.

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
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(or           depending on package)]
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4096
[1LSBIDEAL = 
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STM32F10xxxVDD
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IL±1 µA

0.6 V
VT
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VAIN

0.6 V
VT

RADC
(1)
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12-bit
converter
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Figure 34. Power supply and reference decoupling (VREF+ not connected to VDDA)

1. VREF+ is available on 100-pin packages and on TFBGA64 packages. VREF- is available on 100-pin 
packages only.

Figure 35. Power supply and reference decoupling (VREF+ connected to VDDA)

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

VREF+

STM32F10xxx

VDDA

VSSA/V REF-

1 µF // 10 nF

1 µF // 10 nF

ai14380b

VREF+/VDDA

STM32F10xxx

1 µF // 10 nF

VREF–/VSSA

ai14381b
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6 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.

6.1 LQFP100 package information

Figure 37. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat package outline

1. Drawing is not to scale. Dimensions are in millimeters.

http://www.st.com
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Device marking for LQFP100

The following figure gives an example of topside marking and pin 1 position identifier 
location.

Other optional marking or inset/upset marks, which identify the parts throughout supply 
chain operations, are not indicated below.

Figure 39.LQFP100 marking example (package top view)

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.
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6.5.2 Selecting the product temperature range

When ordering the microcontroller, the temperature range is specified in the ordering 
information scheme shown in Table 54: 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 STM32F10xxx 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: high-performance application

Assuming the following application conditions:

Maximum ambient temperature TAmax = 82 °C (measured according to JESD51-2), 
IDDmax = 50 mA, VDD = 3.5 V, maximum 20 I/Os used at the same time in output at low 
level with IOL = 8 mA, VOL= 0.4 V and maximum 8 I/Os used at the same time in output 
mode at low level with IOL = 20 mA, VOL= 1.3 V

PINTmax = 50 mA × 3.5 V= 175 mW

PIOmax = 20 × 8 mA × 0.4 V + 8 × 20 mA × 1.3 V = 272 mW

This gives: PINTmax = 175 mW and PIOmax = 272 mW

PDmax = 175 + 272 = 447 mW

Thus: PDmax = 447 mW

Using the values obtained in Table 53 TJmax is calculated as follows:

– For LQFP64, 45 °C/W 

TJmax = 82 °C + (45 °C/W × 447 mW) = 82 °C + 20.1 °C = 102.1 °C

This is within the range of the suffix 6 version parts (–40 < TJ < 105 °C).

In this case, parts must be ordered at least with the temperature range suffix 6 (see 
Table 54: 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 TJ remains within the 
specified range.

Assuming the following application conditions:

Maximum ambient temperature TAmax = 115 °C (measured according to JESD51-2), 
IDDmax = 20 mA, VDD = 3.5 V, maximum 20 I/Os used at the same time in output at low 
level with IOL = 8 mA, VOL= 0.4 V

PINTmax = 20 mA × 3.5 V= 70 mW

PIOmax = 20 × 8 mA × 0.4 V = 64 mW

This gives: PINTmax = 70 mW and PIOmax = 64 mW:

PDmax = 70 + 64 = 134 mW

Thus: PDmax = 134 mW


