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STM32F301x6 STM32F301x8 Introduction

1 Introduction

This datasheet provides the ordering information and mechanical device characteristics of
the STM32F301x6/8 microcontrollers.

This datasheet should be read in conjunction with the STM32F301x6/8 and STM32F318x8
advanced ARM®-based 32-bit MCUs reference manual (RM0366). The reference manual is
available from the STMicroelectronics website www.st.com.

For information on the ARM® Cortex®-M4 core, please refer to the Cortex®-M4 Technical
Reference Manual, available from ARM website www.arm.com.

Cortex

Intelligent Processors by ARM*
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STM32F301x6 STM32F301x8 Description
Table 2. STM32F301x6/8 device features and peripheral counts
Peripheral STM32F301Kx STM32F301Cx STM32F301Rx
Flash (Kbytes) 32 64 32 64 32 64
SRAM (Kbytes) 16
Advanced control 1 (16-bit)
16-bi
General purpose :13 §3(23 ;3
Basic 1
Timers SysTick timer 1
Watchdog timerg 2
(independent, window)
PWM channels (all) (V) 16 18
PWM channels
(except complementary) 10 12
SPI/12S 2
Comm. interfaces |IC 3
USART 2 3
DMA channels 7
Capacitive sensing channels 18

12-bit ADC

N
N
-

Number of channels 8 11 15
12-bit DAC channels 1

Analog comparator 2 3
Operational amplifier 1

CPU frequency 72 MHz

Operating voltage 20to 36V

Operating temperature

Ambient operating temperature:
- 40 to 85°C /- 40 to 105°C
Junction temperature: - 40 to 125°C

Packages

LQFP48,

UFQFPN32 WLCSP49

LQFP64

1. This total number considers also the PWMs generated on the complementary output channels.
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STM32F301x6 STM32F301x8 Functional overview
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Functional overview

ARM® Cortex®-M4 core with FPU, embedded Flash and
SRAM

The ARM® Cortex®-M4 processor with FPU is the latest generation of ARM processors for
embedded systems. It was developed to provide a low-cost platform that meets the needs of
MCU implementation, with a reduced pin count and low-power consumption, while

delivering outstanding computational performance and an advanced response to interrupts.

The ARM® Cortex®-M4 32-bit RISC processor with FPU features exceptional code-
efficiency, delivering the high-performance expected from an ARM core in the memory size
usually associated with 8- and 16-bit devices.

The processor supports a set of DSP instructions which allow efficient signal processing and
complex algorithm execution. Its single-precision FPU speeds up software development by
using metalanguage development tools while avoiding saturation.

With its embedded ARM core, the STM32F301x6/8 family is compatible with all ARM tools
and software.

Figure 1 shows the general block diagram of the STM32F301x6/8 family devices.

Memories

Embedded Flash memory

All STM32F301x6/8 devices feature up to 64 Kbytes of embedded Flash memory available
for storing programs and data. The Flash memory access time is adjusted to the CPU clock
frequency (0 wait state from 0 to 24 MHz, 1 wait state from 24 to 48 MHz and 2 wait states
above).

Embedded SRAM
STM32F301x6/8 devices feature 16 Kbytes of embedded SRAM.

Boot modes

At startup, BOOTO pin and BOOT1 option bit are used to select one of three boot options:
e  Boot from user Flash

e  Boot from system memory

e Boot from embedded SRAM

The boot loader is located in system memory. It is used to reprogram the Flash memory by
using USART1 (PA9/PA10) and USART2 (PA2/PA3).

DoclD025146 Rev 6 13/135




Functional overview

STM32F301x6 STM32F301x8

3.14 Ultra-fast comparators (COMP)
The STM32F301x6/8 devices embed up to three ultra-fast rail-to-rail comparators which
offer the features below:
e Programmable internal or external reference voltage
e  Selectable output polarity.
The reference voltage can be one of the following:
e External I/O
e DAC output
e Internal reference voltage or submultiple (1/4, 1/2, 3/4). Refer to Table 27: Embedded
internal reference voltage for the value and precision of the internal reference voltage.
All comparators can wake up from STOP mode, and also generate interrupts and breaks for
the timers.
3.15 Timers and watchdogs
The STM32F301x6/8 devices include advanced control timer, up to general-purpose timers,
basic timer, two watchdog timers and a SysTick timer. Table 5 compares the features of the
advanced control, general purpose and basic timers.
Table 5. Timer feature comparison
. - Counter Counter | Prescaler DMA Capture/ Complementary
Timer type Timer - request compare
resolution type factor X outputs
generation | Channels
Any integer
Ag‘é?]?r‘;?d TIM1(® 16-bit Ll’Jp’ /B‘;"V‘\’:]’ between 1 Yes 4 Yes
P and 65536
Any integer
TIM2 32-bit L:Jp’ /g‘;‘\’,"v:’ between 1 Yes 4 No
P and 65536
Any integer
Gjr”e(::é TIM15(") 16-bit Up between 1 Yes 2 1
purp and 65536
™) Any integer
Trl|’\|\/|/|11(;(1)’ 16-bit Up between 1 Yes 1 1
and 65536
Any integer
Basic TIM6 16-bit Up between 1 Yes 0 No
and 65536

1. TIM1/15/16/17 can be clocked from the PLL running at 144 MHz when the system clock source is the PLL and AHB or
APB2 subsystem clocks are not divided by more than 2 cumulatively.

22/135
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Functional overview STM32F301x6 STM32F301x8

3.15.3 Basic timer (TIM6)

This timer is mainly used for DAC trigger generation. It can also be used as a generic 16-bit
time base.

3.154 Independent watchdog (IWDG)

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 from 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 byte. The counter
can be frozen in debug mode.

3.15.5 Window watchdog (WWDG)

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.

3.15.6 SysTick timer

This timer is dedicated to real-time operating systems, but could also be used as a standard
down counter. It features:

e A 24-bit down counter

e  Autoreload capability

e  Maskable system interrupt generation when the counter reaches 0.
e Programmable clock source

3.16 Real-time clock (RTC) and backup registers

The RTC and the 20 backup registers are supplied through a switch that takes power from
either the Vpp supply when present or the VBAT pin. The backup registers are five 32-bit
registers used to store 20 byte of user application data when Vpp power is not present.

They are not reset by a system or power reset, or when the device wakes up from Standby
mode.

3
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Table 13. STM32F301x6/8 pin definitions (continued)

Pin Number
e
g |
8|9 |2 |3 Pin name g e 2 Alternate Additional
Z & E E (function after reset) < v S functions functions
g |9 |a|g o o
s | ; | -l =
TIM2_CH1/TIM2_ETR,
7 | F6 | 10 | 14 |PAO-TAMPER2-WKUP1| 1/0 TTa 2 |TSC_G1_101, USART2_CTS, ADC1_IN1, RTC_TAMP2, WKUP1
EVENTOUT
RTC_REFIN, TIM2_CH2,
8 |G7 | 11| 15 PA1 110 TTa @ ITSC_G1_102, USART2_RTS_DE, |ADC1_IN2
TIM15_CH1N, EVENTOUT
TIM2_CH3, TSC_G1_103,
9 | E5 | 12 | 16 PA2 110 TTa (2) | USART2_TX, COMP2_OUT, ADC1_IN3, COMP2_INM
TIM15_CH1, EVENTOUT
TIM2_CH4, TSC_G1_104,
10 | E4 | 13 | 17 PA3 110 TTa @ |USART2_RX, TIM15_CH2, ADC1_IN4
EVENTOUT
- | F7 | - | 18 VSS_4 S - - - -
- | F2 ] - | 19 VDD_4 S - - - -
ADC1_IN5, DAC1_OUT1,
11 | G6 | 14 | 20 PA4 e} TTa 0G) ngfgg_go}g,ES\I/DI|E3;\I_$OSS4|2$3_WS, COMP2_INM, COMP4_INM,
= COMP6_INM
TIM2_CH1/TIM2_ETR,
12 | F5 | 15 | 21 PA5 110 TTa - |1SC G2.102, EVENTOUT OPAMP2_VINM
13 | F4 | 16 | 22 PA6 110 TTa @) EW@&TJEVSECN%U'?S’ ADC1_IN10, OPAMP2_VOUT
TIM17_CH1, TSC_G2_104, ADC1_IN15, COMP2_INP,
4 Fs 23 PAT Vo TTa " |TIM1_CH1N, EVENTOUT OPAMP2_VINP

8XL0€4ZEINLS 9XLOEJCEINLS

uonduosap uid pue sjnouid



9 A8Y 9¥1G¢0aleod

GELI6E

Table 13. STM32F301x6/8 pin definitions (continued)

Pin Number
e
g |
8|9 |2 |3 Pin name g e 2 Alternate Additional
2 % 5 & (function after reset) c - Z° functions functions
L ||k | a g
(<} | (e} (¢} (@)
o] = -l | =
TIM15_CH1, TSC_G6_104,
SPI12_MISO/12S2ext_SD,
- F1 | 27 | 35 PB14 I/0 TTa - TIM1_CH2N, USART3_RTS_DE, OPAMP2_VINP
EVENTOUT
RTC_REFIN, TIM15_CH2,
- E1 | 28 | 36 PB15 I/0 TTa - TIM15_CH1N, TIM1_CH3N, COMP6_INM
SPI2_MOSV/I2S2_SD, EVENTOUT
EVENTOUT, 12S2_MCK,
- - - 37 PC6 I/0 FT - COMPS_OUT -
- - - 38 PC7 I/0 FT - EVENTOUT, 12S3_MCK -
- - - 39 PC8 I/0 FT - EVENTOUT -
- - - 40 PC9 1’0 FTf - EVENTOUT, I12C3_SDA, I12SCKIN -
MCO, 12C3_SCL, I12C2_SMBAL,
18 | D1 | 29 | 41 PA8 I/0 FT - 12S82_MCK, TIM1_CH1, -
USART1_CK, EVENTOUT
I2C3_SMBAL, TSC_G4_|01,
12C2_SCL, 12S3_MCK, TIM1_CH2,
19 | D2 | 30 | 42 PA9 I/0 FTf - USART1_TX, TIM15_BKIN, -
TIM2_CH3, EVENTOUT

8XL0€4ZEINLS 9XLOEJCEINLS
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Memory mapping

3

Table 19. STM32F301x6 STM32F301x8 peripheral register boundary
addresses (continued)“)

Bus Boundary address Size (bytes) Peripheral
0x4000 7C00 - 0x4000 9BFF 8 K Reserved
0x4000 7800 - 0x4000 7BFF 1K 12C3
0x4000 7400 - 0x4000 77FF 1K DAC1
0x4000 7000 - 0x4000 73FF 1K PWR
0x4000 5C00 - 0x4000 6FFF 5K Reserved
0x4000 5800 - 0x4000 5BFF 1K 12C2
0x4000 5400 - 0x4000 57FF 1K 12C1
0x4000 4C00 - 0x4000 53FF 2K Reserved
0x4000 4800 - 0x4000 4BFF 1K USART3
0x4000 4400 - 0x4000 47FF 1K USART2

APB1 0x4000 4000 - 0x4000 43FF 1K 12S3ext
0x4000 3C00 - 0x4000 3FFF 1K SPI3/12S3
0x4000 3800 - 0x4000 3BFF 1K SPI2/12S2
0x4000 3400 - 0x4000 37FF 1K 12S2ext
0x4000 3000 - 0x4000 33FF 1K IWDG
0x4000 2C00 - 0x4000 2FFF 1K WWDG
0x4000 2800 - 0x4000 2BFF 1K RTC
0x4000 1400 - 0x4000 27FF 5K Reserved
0x4000 1000 - 0x4000 13FF 1K TIM6
0x4000 0400 - 0x4000 OFFF 3K Reserved
0x4000 0000 - 0x4000 03FF 1K TIM2
0x2000 4000 - 3FFF FFFF ~512M |Reserved
0x2000 0000 - 0x2000 3FFF 16 K SRAM
Ox1FFF F800 - Ox1FFF FFFF 2K Option bytes
Ox1FFF D800 - 0x1FFF F7FF 8K System memory
0x0801 0000 - 0x1FFF D7FF ~384 M |Reserved
0x0800 0000 - 0x0800 FFFF 64 K Main Flash memory
0x0001 0000 - 0x07FF FFFF ~128 M  |Reserved

Main Flash memory,

0x0000 000 - 0x0000 FFFF g4 | Systemmemory or SRAM

depending on BOOT
configuration

1.

The gray color is used for reserved Flash memory addresses.
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Electrical characteristics STM32F301x6 STM32F301x8

Table 32. Typical and maximum Vppa consumption in Stop and Standby modes

Typ @Vpp (Vpp = Vppa) Max(!)
Symbol |Parameter Conditions Ta= | Ta=| Ta= Unit
20V|(24V|2.7V|3.0V|3.3V|3.6V 25°C | 85 °C |105 °C
Supply (Z) Regulator in run/low-
current in — |power mode, all 1.7011.83(1.95|2.08|2.22|2.37| 3.40 | 5.30 55
Stop mode .§ oscillators OFF
Supply L ILSION and IWDG ON |2.08 |2.25|2.41|2.59 |2.79 | 3.01 - - -
currentin | @
Standby | g|LSIOFFandIWDG 14 59 | 4 75| 1.83| 196210 |2.25| 2.80 | 2.90 | 3.60
| mode > OFF A
g
DDA Supply - Regulator in run/low-
current in 9 power mode, all 0.99|1.01(1.04[1.09|1.14 | 1.21 - - -
Stop mode | @ |oscillators OFF
Supply EJ_LSI ON and IWDGON [ 1.36|1.43|1.50(1.60|1.72|1.85| - - -
currentin | 2
Standby | g|tSIOFFandIWDG 4 g7 10891002007 |1.02| 100 - | - | -
mode (=) OFF
>
1. Guaranteed by characterization results.
Table 33. Typical and maximum current consumption from Vgar supply
Max.
Vgar= 3.6V
Symbol Para |Conditions Typ.@Vpar @Vear Unit
y meter U] Ta (°C)
165V | 18V| 2V | 24V |27V | 3V |33V |36V | 25 | 85 | 105
LSE &RTC
ON; “Xtal
mode”
'(;".""?r 0.41 | 0.43 [0.46| 0.54 | 0.59 |0.66|0.74 | 0.82| - | - | -
riving
capability;
Backup LSEDRV[1:
| domain | 0] =00 UA
PP-VBAT | supply [LSE & RTC
current ON: “Xtal
mode”
higher 0.65 | 0.68 [0.73| 0.80 | 0.87 |0.95|1.03 | 1.14 | - | - | -
driving
capability;
LSEDRV[1:
0]1="11'

1. Crystal used: Abracon ABS07-120-32.768 kHz-T with a CL of 6 pF for typical values.
2. Guaranteed by characterization results.

3
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Electrical characteristics

6.3.8

3

Internal clock source characteristics

The parameters given in Table 44 are derived from tests performed under ambient
temperature and supply voltage conditions summarized in Table 23.

High-speed internal (HSI) RC oscillator

Table 44. HSI oscillator characteristics(!

Symbol Parameter Conditions Min Typ Max Unit
fusi Frequency - - 8 - MHz
TRIM HSI user trimming step - - - 1 %
DuCy(Hsiy |Duty cycle - 45) - 55(2) %
st 289 | - | 380
Tp=-101t0 85°C | -1.9G) - 2.3
ACChs, | Accuracy of the HSI oscillator |TA=01085°C | -1 9® - 20 %
To=0t070°C | -1.30) - 20
T =0to 55°C -13) - 20
Tp = 25°C*) -1 - 1
tsu(Hsl) HSI oscillator startup time - 1@ - 2(2) us

Vppa = 3.3V, Ty =—40 to 105 °C unless otherwise specified.
Guaranteed by design.

Guaranteed by characterization results.

Ll .

Factory calibrated, parts not soldered.

Figure 18. HSI oscillator accuracy characterization results for soldered parts
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Electrical characteristics STM32F301x6 STM32F301x8

Low-speed internal (LSI) RC oscillator

Table 45. LSI oscillator characteristics(!

Symbol Parameter Min Typ Max Unit

fLsi Frequency 30 40 50 kHz
tsuws)® | LSI oscillator startup time - - 85 us
Iops)® | LS! oscillator power consumption - 0.75 1.2 HA

1. Vppa =3.3V, Ty =—40to 105 °C unless otherwise specified.
2. Guaranteed by design.

6.3.9 PLL characteristics

The parameters given in Table 46 are derived from tests performed under ambient
temperature and supply voltage conditions summarized in Table 23.

Table 46. PLL characteristics

Value
Symbol Parameter Unit
Min Typ Max
PLL input clock(") 1 - 24(2) MHz
fPLL_lN R (2) 2)

PLL input clock duty cycle 40 - 60 %
foLL_out | PLL multiplier output clock 16(2) - 72 MHz
tLock PLL lock time - - 2002 us
Jitter Cycle-to-cycle jitter - - 30012 ps

1. Take care of using the appropriate multiplier factors so as to have PLL input clock values compatible with
the range defined by fp | ouT:

2. Guaranteed by design.

3
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Electrical characteristics STM32F301x6 STM32F301x8

6.3.13

Note:

84/135

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 52. Electrical sensitivities

Symbol Parameter Conditions Class

LU Static latch-up class Tp= +105 °C conforming to JESD78A 2 level A

I/0 current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp (for standard, 3 V-capable 1/O pins) should be avoided during normal product
operation. However, in order to give an indication of the robustness of the microcontroller in
cases when abnormal injection accidentally happens, susceptibility tests are performed on a
sample basis during device characterization.

Functional susceptibility to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting
current into the 1/0O pins programmed in floating input mode. While current is injected into
the 1/O pin, one at a time, the device is checked for functional failures.

The failure is indicated by an out of range parameter: ADC error above a certain limit (higher
than 5 LSB TUE), out of conventional limits of induced leakage current on adjacent pins (out
of -5 pA/+0 pA range), or other functional failure (for example reset occurrence or oscillator
frequency deviation).

The test results are given in Table 53

Table 53. I/0 current injection susceptibility

Functional susceptibility
Symbol Description Negative Positive Unit
injection injection

Injected current on BOOTO -0 NA

Injected current on PCO pin (TTa pin) -0 +5

Injected current PCO, PC1, PC2, PC3, PAO, PA1, PA2,
| PA3, PA4, PAG, PA7, PC4, PBO, PB10, PB11, PB13 with 5 +5 mA
INJ- linduced leakage current on other pins from this group

less than -100 pA or more than +100 pA

Injected current on any other TT, FT and FTf pins -5 NA

Injected current on all other TC, TTa and RESET pins -5 +5

It is recommended to add a Schottky diode (pin to ground) to analog pins which may
potentially inject negative currents.

DoclD025146 Rev 6 ‘Yl




Electrical characteristics STM32F301x6 STM32F301x8

Output driving current

The GPIOs (general purpose input/outputs) can sink or source up to +/-8 mA, and sink or
source up to +/- 20 mA (with a relaxed Vo VoR)-

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 6.2:

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
Zlypp (see Table 21).

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
Ylyss (see Table 21).

Output voltage levels

Unless otherwise specified, the parameters given in Table 55 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in
Table 23. All I/Os (FT, TTa and TC unless otherwise specified) are CMOS and TTL

compliant.
Table 55. Output voltage characteristics
Symbol Parameter Conditions Min Max | Unit
VOL(1) Output low level voltage for an 1/O pin CMOS port(z) - 0.4
llo=+8 mA
Vor® Output high level voltage for an 1/O pin 27V<Vpp<36V | Vop—04 -
VoL M Output low level voltage for an 1/O pin TTL port® - 0.4
I|O =+8 mA
Vou @ Output high level voltage for an I/O pin 27V<Vpp<3.6V 24 -
1)(4 i
Vo (& Output low level voltage for an 1/0 pin lio = +20 mA - 1.3 \
Vou®®) Output high level voltage for an 1/O pin 27V <Vpp<3.6V Vpp—-1.3 -
1)(4 i
Vo (& Output low level voltage for an 1/0 pin lio = +6 MA - 0.4
Vou®™®) | Output high level voltage for an 1/0 pin 2V<Vpp<27V | vy,-04 -
Vv (1)4) |Outputlow level voltage for an FTf /O pinin lio=+20 mA ) 04
OLFM+ FM+ mode 27V<Vpp<36V '

1. The |, current sunk by the device must always respect the absolute maximum rating specified in Table 27 and the sum of
lio (IO ports and control pins) must not exceed Zlo(pin)-

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 27 and the sum
of o ?I/O ports and control pins) must not exceed Xl (pN)-

4. Data based on design simulation.
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Figure 23. /0 AC characteristics definition

90% 10%

1
External tr(IO)out T— < > tf(IO)out
output on CL

et T >

Maximum frequency is achieved if (t, + tf) < 2/3)T and if the duty cycle is (45-55%)

when loaded by CL (see note 1).

MS34942V1

1. See Table 56: I/O AC characteristics.

6.3.15 NRST pin characteristics

The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up
resistor, Rp (see Table 54).

Unless otherwise specified, the parameters given in Table 57 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in

Table 23.
Table 57. NRST pin characteristics
Symbol Parameter Conditions Min Typ Max Unit
ViLnrsT)" [NRST Input low level voltage - - - 06:_3(\)/7[2?)+
\
VlH(NRST)m) NRST Input high level voltage - ogggaT - -
Vhys(NrsT) | NRST Schmitt trigger voltage hysteresis - - 200 - mV
Rpy Weak pull-up equivalent resistor(?) Vin=Vss 25 40 55 kQ
VenrsT) " | NRST Input filtered pulse - - - 100" | ns
VNF(NRST)“) NRST Input not filtered pulse - 500(") - - ns

1. Guaranteed by design.

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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6.3.18 ADC characteristics

Unless otherwise specified, the parameters given in Table 64 to Table 66 are guaranteed by design, with conditions summarized in

Table 23.
Table 64. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Analog supply voltage for
VDDA ADC g PPy g - 2 - 3.6 V
Single-ended mode,
5 MSPS - 1011.3 1172.0
Single-ended mode,
1 MSPS - 214.7 3223
ADC current consumption Single-ended mode, } 54.7 81.1
'ooa (see Figure 30) 200 KSPS HA
Differential mode, 5 MSPS - 1061.5 1243.6
Differential mode, 1 MSPS - 246.6 337.6
Differential mode,
200 KSPS - 56.4 83.0
fapc ADC clock frequency - 0.14 - 72 MHz
Resolution = 12 bits,
Fast Channel 0.01 ) 5.14
Resolution = 10 bits,
] . Fast Channel 0.012 i 6
fs( ) Sampling rate MSPS
Resolution = 8 bits, 0014 ) 79
Fast Channel ' '
Resolution = 6 bits,
Fast Channel 0.0175 ) °
fADC =72 MHz
. . - - 5.14 MHz
frrict! External trigger frequency Resolution = 12 bits
Resolution = 12 bits - - 14 1/fapc
VaIN Conversion voltage range - 0 - Vppa \Y
RAIN(1) External input impedance - - - 100 kQ

8XL0E4ZEINLS 9XLOEJCEINLS

sol)slI9)orIRYD [BO14}O9]]



STM32F301x6 STM32F301x8 Package information

7 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.
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Device marking

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

Figure 47. UFQFPN32 marking example (package top view)

Product identification ()

N

* F301Ka

Date code

Revision code

A
A

Pin 1 identifier

O

MS36429V1

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.

3

128/135 DoclD025146 Rev 6




STM32F301x6 STM32F301x8

Package information

3

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 Tpyax = 115 °C (measured according to JESD51-2),
Ipbmax = 20 mA, Vpp = 3.5V, maximum 9 I/Os used at the same time in output at low

level with g =8 mA, Vo =04V

PiNTmax =20 mA x 3.5 V=70 mW

Plomax =9 * 8 mA x 0.4V =28.8 mW

This gives: PiNTmax = 70 mW and P gmax = 28.8 mW:
Pbmax = 70 +28.8 = 98.8 mW

Thus: Pppax = 98.8 mW

Using the values obtained in Table 80 T ;. is calculated as follows:
—  For LQFP100, 45°C/W
Tymax = 115°C + (45°C/W x 98.8 mW) = 115 °C + 4.44°C = 119.44°C

This is within the range of the suffix 7 version parts (—40 < T; < 125 °C).

In this case, parts must be ordered at least with the temperature range suffix 7 (see
Section 8: Ordering information).
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