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STM32F101x4, STM32F101x6 Description

2.1 Device overview

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

Table 2. Low-density STM32F101xx device features and peripheral counts

Peripheral STM32F101Tx STM32F101Cx STM32F101Rx
Flash - Kbytes 16 32 16 32 16 32
SRAM - Kbytes 4 6 4 6 4 6
4
£ General-purpose 2 2 2 2 2 2
=
SPI 1 1 1 1 1 1
c 1>c 1 1 1 1 1 1
=}
®
(2]
=
=]
€
€  |USART 2 2 2 2 2 2
(&)
12-bit synchronized ADC 1 1 1
number of channels 10 channels 10 channels 16 channels
GPIOs 26 37 51
CPU frequency 36 MHz
Operating voltage 20t03.6V
Operating temperatures Ambient temperature: —40 to +85 °C (see Table 8)
P 9 P Junction temperature: —40 to +105 °C (see Table 8)
Packages VFQFPN36 LQFP48 LQFP64
1S7 DocID15058 Rev 6 11/87
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Figure 1. STM32F101xx Low-density access line block diagram
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1. AF = alternate function on I/O port pin.
2. Tp=-40 °C to +85 °C (junction temperature up to 105 °C).
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STM32F101x4, STM32F101x6 Description

2.3.11

2.3.12

Note:

2.3.13

3

higher than the Vpyp threshold. The interrupt service routine can then generate a warning
message and/or put the MCU into a safe state. The PVD is enabled by software.

Refer to Table 10: Embedded reset and power control block characteristics for the values of
Vpor/pDR and Vpyp.

Voltage regulator

The regulator has three operation modes: main (MR), low power (LPR) and power down.
e MRis used in the nominal regulation mode (Run)
e LPRis used in the Stop mode

e Power down is used in Standby mode: the regulator output is in high impedance: the
kernel circuitry is powered down, inducing zero consumption (but the contents of the
registers and SRAM are lost)

This regulator is always enabled after reset. It is disabled in Standby mode, providing high
impedance output.

Low-power modes

The STM32F101xx Low-density access line supports three low-power modes to achieve the
best compromise between low power consumption, short startup time and available wakeup
sources:

e Sleep mode

In Sleep mode, only the CPU is stopped. All peripherals continue to operate and can
wake up the CPU when an interrupt/event occurs.

e  Stop mode

Stop mode achieves the lowest power consumption while retaining the content of
SRAM and registers. All clocks in the 1.8 V domain are stopped, the PLL, the HSI RC
and the HSE crystal oscillators are disabled. The voltage regulator can also be put
either in normal or in low power mode.

The device can be woken up from Stop mode by any of the EXTI line. The EXTI line
source can be one of the 16 external lines, the PVD output or the RTC alarm.

e Standby mode

The Standby mode is used to achieve the lowest power consumption. The internal
voltage regulator is switched off so that the entire 1.8 V domain is powered off. The
PLL, the HSI RC and the HSE crystal oscillators are also switched off. After entering
Standby mode, SRAM and register contents are lost except for registers in the Backup
domain and Standby circuitry.

The device exits Standby mode when an external reset (NRST pin), a IWDG reset, a
rising edge on the WKUP pin, or an RTC alarm occurs.

The RTC, the IWDG, and the corresponding clock sources are not stopped by entering Stop
or Standby mode.

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.
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Memory mapping

4 Memory mapping

The memory map is shown in Figure 7.

Figure 7. Memory map

OXFFFF FFFF
7
0xE010 0000
X Cortex-M3 internal
0xE000 0000 _MM]
6
0xC000 0000
5
0xA000 0000
4 0x1FFF FFFF|
reserved
Ox1FFF F80F
0x8000 0000 Option Bytes
Ox1FFF F800
3 System memory
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2
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1
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0x0801 FFFF
0 Flash memory
0x0800 0000
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l:] Reserved

APB memory space

OXFFFF FFFF e
0xE010 0000
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X4002 3400 osoed
0x4002 3000 CRC
0x4002 2400 reserved
0x4002 2000 | _Flash interface
0x4002 1400 reserved
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0x4002 0400 reserved
0x4002 0000 DMA
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0x4000 4400 USART2
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0x4000 0800 reserved
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0x4000 0000 TIM2
ai15175b
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Electrical characteristics STM32F101x4, STM32F101x6

51.7 Current consumption measurement
Figure 11. Current consumption measurement scheme
IDD-_VBAT
VBAT 1
IpD
O
i VDDA 1
ai14126
5.2 Absolute maximum ratings
Stresses above the absolute maximum ratings listed in Table 5: Voltage characteristics,
Table 6: Current characteristics, and Table 7: Thermal characteristics may cause permanent
damage to the device. These are stress ratings only and functional operation of the device
at these conditions is not implied. Exposure to maximum rating conditions for extended
periods may affect device reliability.
Table 5. Voltage characteristics
Symbol Ratings Min Max Unit
External main supply voltage (including
Vpp -V -0.3 4.0
DD 7SS 1 Vppa and Vpp)
V@ Input voltage on five volt tolerant pin Vgs—-0.3 Vpp +4.0 v
IN
Input voltage on any other pin Vgg-0.3 4.0
[AVppyl Variations between different Vpp power pins - 50
Variations between all the different ground mV
IVssx—Vssl | g - 50
pins
Electrostatic discharge voltage (human body see Sectlon 5'.3' 11:Absolyte
VESD(HBM) maximum ratings (electrical -
model) e
sensitivity)
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. V),y maximum must always be respected. Refer to Table 6: Current characteristics for the maximum
allowed injected current values.
30/87 DoclD15058 Rev 6 Kys
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Table 18. Peripheral current consumption

Peripheral Typical consumption at 25 °C Unit
DMA1 15.97
AHB (up to 36 MHz) |CRC 1.67
BusMatrix(") 8.33
APB1-Bridge 7.22
TIM2 33.33
TIM3 33.61
USART2 12.78
APB1 (up to 18 MHz) |I2C1 10.83
WWDG 3.33
PWR 1.94
BKP 2.78 HAMHz
IWDG 1.39
APB2-Bridge 3.33
GPIO A 7.50
GPIO B 6.81
GPIOC 7.22
APB2 (up to 36 MHz)
GPIO D 6.94
SPI1 4.86
USART1 12.78
ADC1() 15.54

1. The BusMatrix is automatically active when at least one master is ON. (CPU, DMA1).

2. Specific conditions for measuring ADC current consumption: fyc) k = 28 MHz, fapg1 = fucLk fape2 = fucLk
fapccLk = fape2/ 2. When ADON bit in the ADC_CR?2 register is set to 1, a current consumption of analog
part equal to 0.7 mA must be added.

5.3.6 External clock source characteristics

High-speed external user clock generated from an external source

The characteristics given in Table 19 result from tests performed using an high-speed
external clock source, and under the ambient temperature and supply voltage conditions
summarized in Table 8.

3
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Table 19. High-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max | Unit
User external clock source
fHSE_ext frequency(!) 1 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
fw(HSE) OSC_IN high or low time(") 5 - -
tw(HsE)
ns
trHsE) OSC_|IN rise or fall time(") - - 20
tiHsE)
Cinnsg) | OSC_IN input capacitance(" - - 5 - pF
DuCy(HSE) Duty cycle - 45 - 55 %
I OSC_IN Input leakage current Vgs<ViN<Vpp - - +1 MA

1. Guaranteed by design, not tested in production.

Low-speed external user clock generated from an external source

The characteristics given in Table 20 result from tests performed using an low-speed
external clock source, and under the ambient temperature and supply voltage conditions
summarized in Table 8.

Table 20. 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
VLSEH | yoltage PRI 0.7Vpp | - Vop
\Y
OSC32_IN input pin low level
ViseL voltage PP - Vss - 0.3Vpp
tw(LsE) OSC32_IN high or low time(") 450 - -
tw(LsE)
ns
tLSE) OSC32_IN rise or fall time(") - - 50
tiLsE)
Cinse) | OSC32_IN input capacitance(!) - - 5 - pF
DuCy( sk | Duty cycle - 30 - 70 %
I OSC32_IN Input leakage current | Vgg < V|N< Vpp - - +1 MA
1. Guaranteed by design, not tested in production.
DoclD15058 Rev 6 43/87
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Table 21. HSE 4-16 MHz oscillator characteristics(1(?

Symbol Parameter Conditions Min | Typ | Max | Unit
fosc in | Oscillator frequency - 4 8 16 | MHz
Rg Feedback resistor - - 200 - kQ
Recommended load capacitance
C versus equivalent serial Rg =30 Q - 30 - pF
resistance of the crystal (RS)(3)
i HSE driving current X?tﬁ ;g:FVIo\a/Igl =Vss| - 1 mA
Im Oscillator transconductance Startup 25 - - mA/N
tsuse) | Startup time Vpp is stabilized - 2 - ms

3

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

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.

4. tsymsk) 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

For C_ 4 and C|», 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 (see Figure 20). C| 4 and C| , are usually the
same size. The crystal manufacturer typically specifies a load capacitance which is the
series combination of C 4 and C| ,. 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
C_1 and C| . Refer to the application note AN2867 “Oscillator design guide for ST
microcontrollers” available from the ST website www.st.com.

Figure 20. Typical application with an 8 MHz crystal
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~
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ai14128b

1. Rgxt value depends on the crystal characteristics.
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
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Figure 21. Typical application with a 32.768 kHz crystal
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5.3.7 Internal clock source characteristics

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

High-speed internal (HSI) RC oscillator

Table 23. HSI oscillator characteristics("

Symbol Parameter Conditions Min | Typ | Max | Unit
fusi Frequency - - 8 - MHz
DuCynsiy | Duty cycle - 45 - 55 %
Usgr-trirgmed with the RCC_CR ) ) 103) %
reglster( )
= _ ° ! - 0,
ACC Accuracy of the HSI Ta=-4010105°C 2 25 %
HSI | oscillator Factory- Tpo=-10t085°C | -1.5| - 22 | %
calibrated
4) (5 Tpo=0to70°C -1.3 - 2 %
Tp=25°C -1.1 - 1.8 %
HSI oscillator
tsu(HSI)(4) - 1 - 2 us

startup time

) | HSI oscillator power

Ipp(Hsiy consumption - - 80 | 100 | pA

1. Vpp =3.3V, Tp =-40to 105 °C unless otherwise specified.

2. Refer to application note AN2868 “STM32F 10xxx internal RC oscillator (HSI) calibration” available from
the ST website www.st.com.

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

The actual frequency of HSI oscillator may be impacted by a reflow, but does not drift out of the specified
range.

3
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The test results are given in Table 28. They are based on the EMS levels and classes
defined in application note AN1709.

Table 28. EMS characteristics

Symbol Parameter Conditions Level/Class

Vpp=3.3V, Ty=+25°C,
fHCLK: 36 MHz 2B
conforms to IEC 61000-4-2

Vv Voltage limits to be applied on any I/O pin to
FESD  |induce a functional disturbance

Fast transient voltage burst limits to be Vpp =3.3V, Tpa=+25°C,
Verrs | applied through 100 pF on Vpp and Vgg pins | fc k= 36 MHz 4A
to induce a functional disturbance conforms to IEC 61000-4-4

Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and pre
qualification tests in relation with the EMC level requested for his application.

Software recommendations

The software flowchart must include the management of runaway conditions such as:
e  Corrupted program counter

e  Unexpected reset

e  Critical Data corruption (control registers...)

Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) can be
reproduced by manually forcing a low state on the NRST pin or the Oscillator pins for 1
second. To complete these trials, ESD stress can be applied directly on the device, over the
range of specification values. When unexpected behavior is detected, the software can be
hardened to prevent unrecoverable errors occurring (see application note AN1015).

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
IEC61967-2 standard which specifies the test board and the pin loading.

Table 29. EMI characteristics

. Max vs. [fHSEIfHCLK]
Symbol | Parameter Conditions f Monitored Unit
requency band 8/36 MHz
0.1 MHz to 30 MHz 7
Vpp=3.3V, TaA=25°C, |30 MHz to 130 MHz 8 dBpv
Sgmi | Peak level | compliant with
IEC 61967-2 130 MHz to 1GHz 13
EMI Level 3.5 -

3
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All I/Os are CMOS and TTL compliant (no software configuration required). Their
characteristics cover more than the strict CMOS-technology or TTL parameters. The
coverage of these requirements is shown in Figure 22 and Figure 23 for standard 1/Os, and
in Figure 24 and Figure 25 for 5 V tolerant 1/Os.

Figure 22. Standard /O input characteristics - CMOS port
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Figure 23. Standard I/O input characteristics - TTL port
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ai17278b
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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 /Vgp) 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 I/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 6).

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 6).

Output voltage levels

Unless otherwise specified, the parameters given in Table 34 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized
in Table 8. All I/Os are CMOS and TTL compliant.

Table 34. Output voltage characteristics

Symbol Parameter Conditions Min Max | Unit
(1) | Output Low level voltage for an 1/O pin )
VoL | when 8 pins are sunk at the same time CMOS port@),, .
5 - . Y lio=+8 mA, \Y
3) utput High level voltage for an 1/O pin 27V<Vpp<36V _ i}
VoH™ | \hen 8 pins are sourced at the same time Vop-0-4
(1) | Output low level voltage for an 1/O pin 2) )
VoL when 8 pins are sunk at the same time TTL port 0.4
o - ; 10 oi I|O =+8 mA V
3) utput high level voltage for an |/O pin 27V <Van <36V )
Vo™ | yhen 8 pins are sourced at the same time DD 24
Ve ) Output low level voltage for an I/O pin 1
oL : : _ 4 - 3
when 8 pins are sunk at the same time o= +20 mA®#) v
V., (3 | Output high level voltage for an I/O pin 27V<Vpp<36V V13| -
OH when 8 pins are sourced at the same time po—t-
(1) | Output low level voltage for an 1/O pin
VoL ) : _ 4 - 0.4
when 8 pins are sunk at the same time lo=+6 mA©“) v
\/..(3) | Output high level voltage for an I/O pin 2V<Vpp<27V Vono4 | -
OH" " | when 8 pins are sourced at the same time DD~

1. The || current sunk by the device must always respect the absolute maximum rating specified in Table 6
and the sum of |, (/0 ports and control pins) must not exceed lygs.

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

3. The l,g current sourced by the device must always respect the absolute maximum rating specified in
Table 6 and the sum of |, (I/O ports and control pins) must not exceed |ypp.

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

3
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Figure 26. /0 AC characteristics definition

90% 0%

EXTERNAL  tr(I0)out ~e— ‘«—>t{(10)out !
OUTPUT : :
ON 50pF < T >

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, Rp (see Table 33).

Unless otherwise specified, the parameters given in Table 36 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized

in Table 8.
Table 36. NRST pin characteristics
Symbol Parameter Conditions | Min Typ Max Unit
ViLnrsT)" | NRST Input low level voltage - 0.5 - 0.8 v
VignrsT)!? | NRST Input high level voltage - 2 - Vpp+0.5
NRST Schmitt trigger voltage
Vhys(NRST) hysteresis ) i 200 i mv
Rpy Weak pull-up equivalent resistor(?) Vin=Vss 30 40 50 kQ
Venrs' " |NRST Input filtered pulse - - - 100 ns
VNF(NRST)(1) NRST Input not filtered pulse - 300 - - ns

. 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).

3
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5.3.17 12-bit ADC characteristics

Unless otherwise specified, the parameters given in Table 41 are derived from tests
performed under the ambient temperature, fpc| k2 frequency and Vppp supply voltage
conditions summarized in Table 8.

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

Table 41. ADC characteristics

Symbol Parameter Conditions Min Typ Max Unit
Vppa | Power supply - 24 - 3.6 \Y
fapc | ADC clock frequency - 0.6 - 14 MHz
fs(” Sampling rate - 0.043 - 1 MHz

fapc = 14 MHz - - 823 kHz

fTRIG(1) External trigger frequency e y
- - - ADC

i 2) . 0(Vssaor Vrer- |
Vain | Conversion voltage range tied to ground) VREF+ \Y

™ . . See Equation 1 and ) )
RAIN External input impedance Table 42 for details 50 KQ

RADC“) Sampling switch resistance - - - 1 KO
(1) | Internal sample and hold ) ) }
Canc capacitor 8 PF
fapc = 14 MHz 5.9 us
tea ) | Calibration time ©
- 83 1/fADC
¢ (1) |Injection trigger conversion fapc = 14 MHz - - 0.214 us
lat latency i i - 3 | 1inoe
¢ (1) |Regular trigger conversion fapc = 14 MHz - - 0.143 us
latr latency i i - NG Voo
0.107 - 17.1 us
ts") | Sampling time fapc = 14 MHz
15 -~ | 2395 | 1ffanc
tstag!!) | Stabilization time - 14 1fapc
fapc = 14 MHz 1 | - ‘ 18 us

tCONV(1) Total cgnversion'time: a0 250 (e PP
(including sampling time) to 252 (tg for sampling .5 for

) successive approximation) Viaoc

1. Guaranteed by design, not tested in production.
2. VRger+ is internally connected to Vppp and Vgeg. is be internally connected to Vgga.

3. For external triggers, a delay of 1/fpc ko must be added to the latency specified in Table 41.
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Table 44. ADC accuracy(!) (2 @)

Symbol Parameter Test conditions Typ Max(4) Unit
ET Total unadjusted error +2 5
fPCLK2 =28 MHZ,
EO |Offset error fapc = 14 MHz, Rapy < 10 kQ 1.5 2.5
EG Gain error Vppa=24Vto36V 1.5 *3 LSB
ED |Differential linearity error Measurements made after +1 +2
ADC calibration
EL Integral linearity error 1.5 +3

ADC DC accuracy values are measured after internal calibration.

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

ADC Accuracy vs. Negative Injection Current: Injecting negative current on any of the standard (non-
robust) analog input pins should be avoided as this significantly reduces the accuracy of the conversion
being performed on another analog input. It is recommended to add a Schottky diode (pin to ground) to

standard analog pins which may potentially inject negative current.

Any positive injection current within the limits specified for lypiny and Zliyyeiny in Section 5.3.12 does not
affect the ADC accuracy.

4. Based on characterization, not tested in production.
Figure 32. ADC accuracy characteristics
V

1LSBipgp, = —22A

[ IDEAL = 3006
2095 (1) Example of an actual transfer curve

(2) The ideal transfer curve

4094 (3) End point correlation line
4093

Er=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.

Ep=Differential linearity error: maximum deviation
between actual steps and the ideal one.

E| =Integral linearity error: maximum deviation
between any actual transition and the end point
correlation line.

1 T 1
2 3 4 5 6 7 4093 4094 4095 4096
Vbpa
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6 Package characteristics

6.1 Package mechanical data

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.

6.2 VFQFPN36 package information

Figure 35. 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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Device Marking for VFQFPN36

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

Figure 37. VFQFPN36 marking example (package top view)

Product identification”

i\’STI"IBEF
N\

LOLTUHEA

Date code

Y  wWw

Pin 1 identifier
N K’l A ]
O

Revision code

MSv39411V1

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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Device Marking for LQFP48

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

Figure 43. LQFP48 marking example (package top view)

Product Identification ("

|STMBEF |r/

1<

|lDlCHTbA

I
[ ]

Date code

¥ YS7A@

Additional Information

Pin 1 identifier

MSv39409V1

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

3

Evaluating the maximum junction temperature for an application

When ordering the microcontroller, the temperature range is specified in the ordering
information scheme shown in Table 50: Ordering information scheme.

Each temperature range suffix corresponds to a specific guaranteed ambient temperature at
maximum dissipation and, to a specific maximum junction temperature. Here, only
temperature range 6 is available (—40 to 85 °C).

The following example shows how to calculate the temperature range needed for a given
application, making it possible to check whether the required temperature range is
compatible with the STM32F101xx junction temperature range.

Example: high-performance application

Assuming the following application conditions:

Maximum ambient temperature Tp,4x = 82 °C (measured according to JESD51-2),
IpDmax = 50 MA, Vpp = 3.5V, maximum 20 |/Os used at the same time in output at low
level with I, =8 mA, Vo = 0.4 V and maximum 8 I/Os used at the same time in output
mode at low level with |5, =20 mA, Vg =13V

PiNTmax = 90 mA x 3.5 V=175 mW

Plomax=20 %8 MAx0.4V+8x20mAx 13V =272 mW
This gives: P\ytmax = 175 mW and Pigmax = 272 mW
Pbmax = 175 + 272 = 447 mW

Thus: Ppmax = 447 mW

Using the values obtained in Table 49 T j,, is calculated as follows:
— For LQFP64, 45 °C/W
Tymax = 82 °C + (45 °C/W x 447 mW) = 82 °C + 20.1 °C = 102.1 °C

This is within the junction temperature range of the STM32F101xx (—40 < T; < 105 °C).

Figure 44. LQFP64 Pp max vs. Tp
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