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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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1 Introduction

This datasheet contains the description of the STM8S20xxx features, pinout, electrical 
characteristics, mechanical data and ordering information.

 For complete information on the STM8S microcontroller memory, registers and 
peripherals, please refer to the STM8S microcontroller family reference manual 
(RM0016).

 For information on programming, erasing and protection of the internal Flash memory 
please refer to the STM8S Flash programming manual (PM0051).

 For information on the debug and SWIM (single wire interface module) refer to the 
STM8 SWIM communication protocol and debug module user manual (UM0470).

 For information on the STM8 core, please refer to the STM8 CPU programming manual 
(PM0044).
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The size of the UBC is programmable through the UBC option byte (Table 13.), in 
increments of 1 page (512 bytes) by programming the UBC option byte in ICP mode.

This divides the program memory into two areas:

 Main program memory: Up to 128 Kbytes minus UBC

 User-specific boot code (UBC): Configurable up to 128 Kbytes

The UBC area remains write-protected during in-application programming. This means that 
the MASS keys do not unlock the UBC area. It protects the memory used to store the boot 
program, specific code libraries, reset and interrupt vectors, the reset routine and usually 
the IAP and communication routines. 

Figure 2. Flash memory organization 

Read-out protection (ROP)

The read-out protection blocks reading and writing the Flash program memory and data 
EEPROM memory in ICP mode (and debug mode). Once the read-out protection is 
activated, any attempt to toggle its status triggers a global erase of the program and data 
memory. Even if no protection can be considered as totally unbreakable, the feature 
provides a very high level of protection for a general purpose microcontroller.

Programmable area from 1 Kbyte

Data 

UBC area

Program memory area

Data memory area (2 Kbytes)

(2 first pages) up to 128 Kbytes

EEPROM

Remains write protected during IAP

memory

128 Kbytes

Flash 

Up to

Write access possible for IAP

program
memory

(1 page steps)

Option bytes
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5 Pinouts and pin description

5.1 Package pinouts

Figure 3. LQFP 80-pin pinout

1. (HS) high sink capability.

2. (T) True open drain (P-buffer and protection diode to VDD not implemented).

3. [ ] alternate function remapping option (If the same alternate function is shown twice, it indicates an exclusive choice not a 
duplication of the function).

4. CAN_RX and CAN_TX is available on STM8S208xx devices only.
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Figure 4. LQFP 64-pin pinout

1. (HS) high sink capability.

2. (T) True open drain (P-buffer and protection diode to VDD not implemented).

3. [ ] alternate function remapping option (If the same alternate function is shown twice, it indicates an exclusive choice not a 
duplication of the function).

4. CAN_RX and CAN_TX is available on STM8S208xx devices only.
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12 12 12 11 - PA6/UART1_CK I/O X X X HS O3 X X Port A6
UART1
synchronous 
clock

13 - - - - PH0 I/O X X HS O3 X X Port H0

14 - - - - PH1 I/O X X HS O3 X X Port H1

15 - - - - PH2 I/O X X O1 X X Port H2

16 - - - - PH3 I/O X X O1 X X Port H3

17 13 - - - PF7/AIN15 I/O X X O1 X X Port F7
Analog 
input 15

18 14 - - - PF6/AIN14 I/O X X O1 X X Port F6
Analog 
input 14

19 15 - - - PF5/AIN13 I/O X X O1 X X Port F5
Analog 
input 13

20 16 - - 8 PF4/AIN12 I/O X X O1 X X Port F4
Analog 
input 12

21 17 - - - PF3/AIN11 I/O X X O1 X X Port F3
Analog 
input 11

22 18 - - - VREF+ S
ADC positive reference
voltage

23 19 13 12 9 VDDA S Analog power supply

24 20 14 13 10 VSSA S Analog ground

25 21 - - - VREF- S
ADC negative reference 
voltage

26 22 - - - PF0/AIN10 I/O X X O1 X X Port F0
Analog 
input 10

27 23 15 14 - PB7/AIN7 I/O X X X O1 X X Port B7
Analog 
input 7

28 24 16 15 - PB6/AIN6 I/O X X X O1 X X Port B6
Analog 
input 6

29 25 17 16 11 PB5/AIN5 I/O X X X O1 X X Port B5
Analog 
input 5

I2C_SDA
[AFR6]

30 26 18 17 12 PB4/AIN4 I/O X X X O1 X X Port B4
Analog 
input 4

I2C_SCL
[AFR6]

Table 6. Pin description (continued)
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0x00 500F

Port D

PD_ODR Port D data output latch register 0x00

0x00 5010 PD_IDR Port D input pin value register 0x00

0x00 5011 PD_DDR Port D data direction register 0x00

0x00 5012 PD_CR1 Port D control register 1 0x02

0x00 5013 PD_CR2 Port D control register 2 0x00

0x00 5014

Port E

PE_ODR Port E data output latch register 0x00

0x00 5015 PE_IDR Port E input pin value register 0x00

0x00 5016 PE_DDR Port E data direction register 0x00

0x00 5017 PE_CR1 Port E control register 1 0x00

0x00 5018 PE_CR2 Port E control register 2 0x00

0x00 5019

Port F

PF_ODR Port F data output latch register 0x00

0x00 501A PF_IDR Port F input pin value register 0x00

0x00 501B PF_DDR Port F data direction register 0x00

0x00 501C PF_CR1 Port F control register 1 0x00

0x00 501D PF_CR2 Port F control register 2 0x00

0x00 501E

Port G

PG_ODR Port G data output latch register 0x00

0x00 501F PG_IDR Port G input pin value register 0x00

0x00 5020 PG_DDR Port G data direction register 0x00

0x00 5021 PG_CR1 Port G control register 1 0x00

0x00 5022 PG_CR2 Port G control register 2 0x00

0x00 5023

Port H

PH_ODR Port H data output latch register 0x00

0x00 5024 PH_IDR Port H input pin value register 0x00

0x00 5025 PH_DDR Port H data direction register 0x00

0x00 5026 PH_CR1 Port H control register 1 0x00

0x00 5027 PH_CR2 Port H control register 2 0x00

0x00 5028

Port I

PI_ODR Port I data output latch register 0x00

0x00 5029 PI_IDR Port I input pin value register 0x00

0x00 502A PI_DDR Port I data direction register 0x00

0x00 502B PI_CR1 Port I control register 1 0x00

0x00 502C PI_CR2 Port I control register 2 0x00

Table 8. I/O port hardware register map (continued)

Address Block Register label Register name
Reset 
status
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0x00 5428

beCAN

CAN_P0 CAN paged register 0 0xXX(3)

0x00 5429 CAN_P1 CAN paged register 1 0xXX(3)

0x00 542A CAN_P2 CAN paged register 2 0xXX(3)

0x00 542B CAN_P3 CAN paged register 3 0xXX(3)

0x00 542C CAN_P4 CAN paged register 4 0xXX(3)

0x00 542D CAN_P5 CAN paged register 5 0xXX(3)

0x00 542E CAN_P6 CAN paged register 6 0xXX(3)

0x00 542F CAN_P7 CAN paged register 7 0xXX(3)

0x00 5430 CAN_P8 CAN paged register 8 0xXX(3)

0x00 5431 CAN_P9 CAN paged register 9 0xXX(3)

0x00 5432 CAN_PA CAN paged register A 0xXX(3)

0x00 5433 CAN_PB CAN paged register B 0xXX(3)

0x00 5434 CAN_PC CAN paged register C 0xXX(3)

0x00 5435 CAN_PD CAN paged register D 0xXX(3)

0x00 5436 CAN_PE CAN paged register E 0xXX(3)

0x00 5437 CAN_PF CAN paged register F 0xXX(3)

0x00 5438 to 
0x00 57FF

Reserved area (968 bytes)

1. Depends on the previous reset source.

2. Write only register.

3. If the bootloader is enabled, it is initialized to 0x00.

Table 9. General hardware register map (continued)

Address Block Register label Register name
Reset 
status
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Table 10. CPU/SWIM/debug module/interrupt controller registers 

Address Block Register Label Register Name
Reset 
Status

0x00 7F00

CPU(1)

A Accumulator 0x00

0x00 7F01 PCE Program counter extended 0x00

0x00 7F02 PCH Program counter high 0x00

0x00 7F03 PCL Program counter low 0x00

0x00 7F04 XH X index register high 0x00

0x00 7F05 XL X index register low 0x00

0x00 7F06 YH Y index register high 0x00

0x00 7F07 YL Y index register low 0x00

0x00 7F08 SPH Stack pointer high 0x17(2)

0x00 7F09 SPL Stack pointer low 0xFF

0x00 7F0A CCR Condition code register 0x28

0x00 7F0B to 
0x00 7F5F

Reserved area (85 bytes)

0x00 7F60 CPU CFG_GCR Global configuration register 0x00

0x00 7F70

ITC

ITC_SPR1 Interrupt software priority register 1 0xFF

0x00 7F71 ITC_SPR2 Interrupt software priority register 2 0xFF

0x00 7F72 ITC_SPR3 Interrupt software priority register 3 0xFF

0x00 7F73 ITC_SPR4 Interrupt software priority register 4 0xFF

0x00 7F74 ITC_SPR5 Interrupt software priority register 5 0xFF

0x00 7F75 ITC_SPR6 Interrupt software priority register 6 0xFF

0x00 7F76 ITC_SPR7 Interrupt software priority register 7 0xFF

0x00 7F77 ITC_SPR8 Interrupt software priority register 8 0xFF

0x00 7F78 to 
0x00 7F79

Reserved area (2 bytes)

0x00 7F80 SWIM SWIM_CSR SWIM control status register 0x00

0x00 7F81 to
0x00 7F8F

Reserved area (15 bytes)

0x00 7F90

DM

DM_BK1RE DM breakpoint 1 register extended byte 0xFF

0x00 7F91 DM_BK1RH DM breakpoint 1 register high byte 0xFF

0x00 7F92 DM_BK1RL DM breakpoint 1 register low byte 0xFF

0x00 7F93 DM_BK2RE DM breakpoint 2 register extended byte 0xFF

0x00 7F94 DM_BK2RH DM breakpoint 2 register high byte 0xFF

0x00 7F95 DM_BK2RL DM breakpoint 2 register low byte 0xFF

0x00 7F96 DM_CR1 DM debug module control register 1 0x00

0x00 7F97 DM_CR2 DM debug module control register 2 0x00



DocID14733 Rev 13 49/117

STM8S207xx STM8S208xx Option bytes

116

OPT3

LSI_EN: Low speed internal clock enable

0: LSI clock is not available as CPU clock source
1: LSI clock is available as CPU clock source

IWDG_HW: Independent watchdog 

0: IWDG Independent watchdog activated by software
1: IWDG Independent watchdog activated by hardware

WWDG_HW: Window watchdog activation

0: WWDG window watchdog activated by software
1: WWDG window watchdog activated by hardware

WWDG_HALT: Window watchdog reset on halt

0: No reset generated on halt if WWDG active
1: Reset generated on halt if WWDG active

OPT4

EXTCLK: External clock selection

0: External crystal connected to OSCIN/OSCOUT
1: External clock signal on OSCIN

CKAWUSEL: Auto wakeup unit/clock

0: LSI clock source selected for AWU
1: HSE clock with prescaler selected as clock source for AWU

PRSC[1:0] AWU clock prescaler

00: 24 MHz to 128 kHz prescaler
01: 16 MHz to 128 kHz prescaler
10: 8 MHz to 128 kHz prescaler
11: 4 MHz to 128 kHz prescaler

OPT5

HSECNT[7:0]: HSE crystal oscillator stabilization time

This configures the stabilization time.
0x00: 2048 HSE cycles
0xB4: 128 HSE cycles
0xD2: 8 HSE cycles
0xE1: 0.5 HSE cycles

OPT6 Reserved

OPT7

WAITSTATE Wait state configuration

This option configures the number of wait states inserted when reading 
from the Flash/data EEPROM memory. 
1 wait state is required if fCPU > 16 MHz.
0: No wait state
1: 1 wait state

Table 13. Option byte description (continued)

Option byte no. Description
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10.3 Operating conditions

The device must be used in operating conditions that respect the parameters in Table 18. In 
addition, full account must be taken of all physical capacitor characteristics and tolerances.

          

Table 18. General operating conditions

Symbol Parameter  Conditions Min Max Unit

fCPU Internal CPU clock frequency 
TA   105 °C 0 24 MHz

0 16 MHz

VDD/VDD_IO Standard operating voltage 2.95 5.5 V

VCAP
(1)

1. Care should be taken when selecting the capacitor, due to its tolerance, as well as the parameter 
dependency on temperature, DC bias and frequency in addition to other factors. The parameter maximum 
value must be respected for the full application range.

CEXT: capacitance of external 
capacitor

470 3300 nF

ESR of external capacitor
at 1 MHz(2)

2. This frequency of 1 MHz as a condition for VCAP parameters is given by design of internal regulator.

- 0.3 Ω

ESL of external capacitor - 15 nH

PD
(3)

3. To calculate PDmax(TA), use the formula PDmax = (TJmax - TA)/JA (see Section 11.2: Thermal 
characteristics on page 108) with the value for TJmax given in Table 18 above and the value for JA given in 
Table 57: Thermal characteristics.

Power dissipation at 
TA = 85° C for suffix 6
or TA = 125° C for suffix 3

44, 48, 64, and 80-pin 
devices, with output on 8 
standard ports, 2 high sink 
ports and 2 open drain ports 
simultaneously(4)

4. Refer to Section 11.2: Thermal characteristics on page 108 for the calculation method.

443

mW

32-pin package, with output 
on 8 standard ports and 2 
high sink ports 
simultaneously(4)

360

TA

Ambient temperature for 6 
suffix version

Maximum power dissipation -40 85

°C
Ambient temperature for 3 
suffix version

Maximum power dissipation -40 125

TJ Junction temperature range
6 suffix version -40 105

3 suffix version -40 130(5)

5. TJmax is given by the test limit. Above this value the product behavior is not guaranteed.
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Figure 12. fCPUmax versus VDD 

          

10.3.1 VCAP external capacitor

Stabilization for the main regulator is achieved connecting an external capacitor CEXT to the 
VCAP pin. CEXT is specified in Table 18. Care should be taken to limit the series inductance 
to less than 15 nH.

Figure 13. External capacitor CEXT

1. Legend: ESR is the equivalent series resistance and ESL is the equivalent inductance.

Table 19. Operating conditions at power-up/power-down

Symbol Parameter Conditions Min Typ Max Unit

tVDD

VDD rise time rate 2(1)

1. Guaranteed by design, not tested in production.


µs/V

VDD fall time rate 2(1) 

tTEMP
Reset release
delay

VDD rising 1.7(1) ms

VIT+
Power-on reset 
threshold

2.65 2.8 2.95 V

VIT-
Brown-out reset 
threshold

2.58 2.73 2.88 V

VHYS(BOR)
Brown-out reset 
hysteresis

70 mV

fCPU [MHz]

SUPPLY VOLTAGE [V]

24

12

8

4
0

2.95 4.0 5.0

FUNCTIONALITY

FUNCTIONALITY
GUARANTEED
@ TA -40 to 125 °C

NOT GUARANTEED
IN THIS AREA

16

5.5

FUNCTIONALITY GUARANTEED
 @ TA -40 to 105 °C

C

Rleak

ESR ESL
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10.3.2 Supply current characteristics

The current consumption is measured as described in Figure 9 on page 52.

Total current consumption in run mode

The MCU is placed under the following conditions:

 All I/O pins in input mode with a static value at VDD or VSS (no load)

 All peripherals are disabled (clock stopped by Peripheral Clock Gating registers) 
except if explicitly mentioned.

 When the MCU is clocked at 24 MHz, TA  105 °C and the WAITSTATE option bit is set.

Subject to general operating conditions for VDD and TA.

          

          

Table 20. Total current consumption with code execution in run mode at VDD = 5 V

Symbol Parameter Conditions Typ Max Unit

IDD(RUN)

Supply 
current in 
run mode, 
code 
executed 
from RAM

 fCPU = fMASTER = 24 MHz, 
TA   105 °C

HSE crystal osc. (24 MHz) 4.4

mA

HSE user ext. clock (24 MHz) 3.7 7.3(1)

 fCPU = fMASTER = 16 MHz

HSE crystal osc. (16 MHz) 3.3

HSE user ext. clock (16 MHz) 2.7 5.8

HSI RC osc. (16 MHz) 2.5 3.4

 fCPU = fMASTER/128 = 125 kHz
HSE user ext. clock (16 MHz) 1.2 4.1(1)

HSI RC osc. (16 MHz) 1.0 1.3(1)

 fCPU = fMASTER/128 = 15.625 
kHz

HSI RC osc. (16 MHz/8) 0.55

 fCPU = fMASTER = 128 kHz LSI RC osc. (128 kHz) 0.45

Supply 
current in 
run mode, 
code 
executed 
from Flash

 fCPU = fMASTER = 24 MHz,
TA   105 °C

HSE crystal osc. (24 MHz) 11.4

HSE user ext. clock (24 MHz) 10.8 18(1)

 fCPU = fMASTER = 16 MHz

HSE crystal osc. (16 MHz) 9.0

HSE user ext. clock (16 MHz) 8.2 15.2(1)

HSI RC osc.(16 MHz) 8.1 13.2(1)

 fCPU = fMASTER = 2 MHz. HSI RC osc. (16 MHz/8)(2) 1.5

 fCPU = fMASTER/128 = 125 kHz HSI RC osc. (16 MHz) 1.1

 fCPU = fMASTER/128 = 15.625 
kHz

HSI RC osc. (16 MHz/8) 0.6

 fCPU = fMASTER = 128 kHz LSI RC osc. (128 kHz) 0.55

1. Data based on characterization results, not tested in production.

2. Default clock configuration measured with all peripherals off.
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10.3.4 Internal clock sources and timing characteristics

Subject to general operating conditions for VDD and TA. fHSE

High speed internal RC oscillator (HSI)

          

Figure 18. Typical HSI frequency variation vs VDD at 4 temperatures

Table 33. HSI oscillator characteristics

Symbol Parameter Conditions Min Typ Max Unit

fHSI Frequency 16 MHz 

ACCHSI

Accuracy of HSI oscillator 

Trimmed by the 
CLK_HSITRIMR register 
for given VDD and TA 
conditions

-1.0(1)

1. Guaranteed by design, not tested in production.

1.0

%

Accuracy of HSI oscillator 
(factory calibrated)

VDD = 5 V, TA = 25 °C -1.5 1.5

VDD  5 V, 
25 °C TA   85 °C

-2.2 2.2

2.95 V   VDD   5.5 V,
-40 °C TA   125 °C

-3.0(2)

2. Data based on characterization results, not tested in production

3.0(2)

tsu(HSI)
HSI oscillator wakeup 
time including calibration

 1.0(1) µs

IDD(HSI)
HSI oscillator power 
consumption

170 250(2) µA
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10.3.8 SPI serial peripheral interface

Unless otherwise specified, the parameters given in Table 42 are derived from tests 
performed under ambient temperature, fMASTER frequency and VDD supply voltage 
conditions. tMASTER = 1/fMASTER.

Refer to I/O port characteristics for more details on the input/output alternate function 
characteristics (NSS, SCK, MOSI, MISO).

          

Table 42. SPI characteristics 

Symbol Parameter Conditions Min Max Unit

fSCK
1/tc(SCK)

SPI clock frequency
Master mode  0 10

MHz
Slave mode 0 6

tr(SCK)
tf(SCK)

SPI clock rise and fall time Capacitive load: C = 30 pF 25

ns

tsu(NSS)
(1) NSS setup time Slave mode 4 x tMASTER

th(NSS)
(1) NSS hold time Slave mode 70

tw(SCKH)
(1)

tw(SCKL)
(1) SCK high and low time Master mode tSCK/2 - 15 tSCK/2 + 15

tsu(MI) 
(1)

tsu(SI)
(1) Data input setup time

Master mode 5

Slave mode 5

th(MI) 
(1)

th(SI)
(1) Data input hold time

Master mode 7

Slave mode 10

ta(SO)
(1)(2) Data output access time Slave mode  3 x tMASTER

tdis(SO)
(1)(3) Data output disable time Slave mode 25

tv(SO) 
(1) Data output valid time Slave mode (after enable edge) 75

tv(MO)
(1) Data output valid time Master mode (after enable edge) 30

th(SO)
(1)

Data output hold time
Slave mode (after enable edge) 31

th(MO)
(1) Master mode (after enable edge) 12

1. Values based on design simulation and/or characterization results, and not tested in production.

2. Min time is for the minimum time to drive the output and the max time is for the maximum time to validate the data.

3. Min time is for the minimum time to invalidate the output and the max time is for the maximum time to put the data in Hi-Z.



Electrical characteristics STM8S207xx STM8S208xx

82/117 DocID14733 Rev 13

Figure 39. SPI timing diagram - master mode(1)

1. Measurement points are done at CMOS levels: 0.3 VDD and 0.7 VDD.
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11 Package characteristics

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 shows the marking for the LQFP64 package.

Figure 49. LQFP64 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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13 Ordering information

Figure 59. STM8S207xx/208xx performance line ordering information scheme(1)

1. For a list of available options (e.g. memory size, package) and order-able part numbers or for further 
information on any aspect of this device, please go to www.st.com or contact the ST Sales Office nearest 
to you.

2. Refer to Table 2: STM8S20xxx performance line features for detailed description.

STM8 S 208 M B T 6 B TR

Product class

STM8 microcontroller

Pin count

K = 32 pins

S = 44 pins

C = 48 pins

R = 64 pins

M = 80 pins

Package type

T = LQFP

Example:

Sub-family type(2)

208 = Full peripheral set

207 = Intermediate peripheral set

Family type

S = Standard

Temperature range

3 = -40 °C to 125 °C

6 = -40 °C to 85 °C

Program memory size

6 = 32 Kbyte

8 = 64 Kbyte

B = 128 Kbyte

Package pitch

No character = 0.5 mm

B = 0.65 mm

C = 0.8 mm

Packing

No character = Tray or tube

TR = Tape and reel
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IMPORTANT NOTICE – PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and 
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on 
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order 
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or 
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.
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