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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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2 Description

The STM8S20xxx performance line 8-bit microcontrollers offer from 32 to 128 Kbytes Flash 
program memory. They are referred to as high-density devices in the STM8S 
microcontroller family reference manual.

All STM8S20xxx devices provide the following benefits: reduced system cost, performance 
robustness, short development cycles, and product longevity.

The system cost is reduced thanks to an integrated true data EEPROM for up to 300 k 
write/erase cycles and a high system integration level with internal clock oscillators, 
watchdog, and brown-out reset.

Device performance is ensured by 20 MIPS at 24 MHz CPU clock frequency and enhanced 
characteristics which include robust I/O, independent watchdogs (with a separate clock 
source), and a clock security system.

Short development cycles are guaranteed due to application scalability across a common 
family product architecture with compatible pinout, memory map and modular peripherals. 
Full documentation is offered with a wide choice of development tools.

Product longevity is ensured in the STM8S family thanks to their advanced core which is 
made in a state-of-the art technology for applications with 2.95 V to 5.5 V operating supply.
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4.5 Clock controller

The clock controller distributes the system clock (fMASTER) coming from different oscillators 
to the core and the peripherals. It also manages clock gating for low power modes and 
ensures clock robustness.

Features

 Clock prescaler: To get the best compromise between speed and current 
consumption the clock frequency to the CPU and peripherals can be adjusted by a 
programmable prescaler.

 Safe clock switching: Clock sources can be changed safely on the fly in run mode 
through a configuration register. The clock signal is not switched until the new clock 
source is ready. The design guarantees glitch-free switching.

 Clock management: To reduce power consumption, the clock controller can stop the 
clock to the core, individual peripherals or memory.

 Master clock sources: Four different clock sources can be used to drive the master 
clock:

– 1-24 MHz high-speed external crystal (HSE)

– Up to 24 MHz high-speed user-external clock (HSE user-ext)

– 16 MHz high-speed internal RC oscillator (HSI)

– 128 kHz low-speed internal RC (LSI)

 Startup clock: After reset, the microcontroller restarts by default with an internal 2 
MHz clock (HSI/8). The prescaler ratio and clock source can be changed by the 
application program as soon as the code execution starts.

 Clock security system (CSS): This feature can be enabled by software. If an HSE 
clock failure occurs, the internal RC (16 MHz/8) is automatically selected by the CSS 
and an interrupt can optionally be generated.

 Configurable main clock output (CCO): This outputs an external clock for use by the 
application. 

          

Table 3. Peripheral clock gating bit assignments in CLK_PCKENR1/2 registers

Bit
Peripheral 

clock
Bit

Peripheral 
clock

Bit
Peripheral 

clock
Bit

Peripheral 
clock

PCKEN17 TIM1 PCKEN13 UART3 PCKEN27 beCAN PCKEN23 ADC

PCKEN16 TIM3 PCKEN12 UART1 PCKEN26 Reserved PCKEN22 AWU

PCKEN15 TIM2 PCKEN11 SPI PCKEN25 Reserved PCKEN21 Reserved

PCKEN14 TIM4 PCKEN10 I2C PCKEN24 Reserved PCKEN20 Reserved
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4.12 TIM4 - 8-bit basic timer

 8-bit autoreload, adjustable prescaler ratio to any power of 2 from 1 to 128

 Clock source: CPU clock

 Interrupt source: 1 x overflow/update

          

4.13 Analog-to-digital converter (ADC2)

STM8S20xxx performance line products contain a 10-bit successive approximation A/D 
converter (ADC2) with up to 16 multiplexed input channels and the following main features: 

 Input voltage range: 0 to VDDA

 Dedicated voltage reference (VREF) pins available on 80 and 64-pin devices

 Conversion time: 14 clock cycles 

 Single and continuous modes

 External trigger input

 Trigger from TIM1 TRGO

 End of conversion (EOC) interrupt

4.14 Communication interfaces

The following communication interfaces are implemented:

 UART1: Full feature UART, SPI emulation, LIN2.1 master capability, Smartcard mode, 
IrDA mode, single wire mode.

 UART3: Full feature UART, LIN2.1 master/slave capability

 SPI: Full and half-duplex, 10 Mbit/s

 I²C: Up to 400 Kbit/s

 beCAN (rev. 2.0A,B) - 3 Tx mailboxes - up to 1 Mbit/s

Table 4. TIM timer features 

Timer
Counter 

size 
(bits)

Prescaler
Counting 

mode
CAPCOM 

channels
Complem. 

outputs
Ext. 

trigger

Timer 
synchr-

onization/ 
chaining

TIM1 16 Any integer from 1 to 65536 Up/down 4 3 Yes

No
TIM2 16 Any power of 2 from 1 to 32768 Up 3 0 No

TIM3 16 Any power of 2 from 1 to 32768 Up 2 0 No

TIM4 8 Any power of 2 from 1 to 128 Up 0 0 No
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6 Memory and register map

6.1 Memory map

Figure 8. Memory map

GPIO and peripheral registers

0x00 0000

Reserved

Flash program memory

(64 to 128 Kbytes)

32 interrupt vectors

0x00 4000

0x00 47FF

RAM

0x00 17FF

(up to 6 Kbytes)

1024 bytes stack

Up to 2 Kbytes data EEPROM 

0x00 4800

0x00 487F
Option bytes

0x00 5000

0x00 57FF
0x00 5800

0x00 7FFF
0x00 8000

0x02 7FFF

 (see Table 8 and Table 9)

0x00 1800

0x00 3FFF

0x00 4900

0x00 4FFF

2 Kbytes boot ROM 

0x00 6000

0x00 67FF
0x00 6800

0x00 7EFF

0x00 8080
0x00 807F

CPU/SWIM/debug/ITC
(see Table 10)registers

0x00 7F00

0x00 5FFF

Reserved

Reserved

Reserved
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Table 13. Option byte description 

Option byte no. Description

OPT0

ROP[7:0] Memory readout protection (ROP)

0xAA: Enable readout protection (write access via SWIM protocol) 
Note: Refer to the family reference manual (RM0016) section on 
Flash/EEPROM memory readout protection for details.

OPT1

UBC[7:0] User boot code area 

0x00: no UBC, no write-protection
0x01: Pages 0 to 1 defined as UBC, memory write-protected
0x02: Pages 0 to 3 defined as UBC, memory write-protected
0x03: Pages 0 to 4 defined as UBC, memory write-protected
...
0xFE: Pages 0 to 255 defined as UBC, memory write-protected
0xFF: Reserved
Note: Refer to the family reference manual (RM0016) section on 
Flash/EEPROM write protection for more details. 

OPT2

AFR7Alternate function remapping option 7

0: Port D4 alternate function = TIM2_CH1
1: Port D4 alternate function = BEEP

AFR6 Alternate function remapping option 6

0: Port B5 alternate function = AIN5, port B4 alternate function = AIN4
1: Port B5 alternate function = I2C_SDA, port B4 alternate function = 
I2C_SCL

AFR5 Alternate function remapping option 5

0: Port B3 alternate function = AIN3, port B2 alternate function = AIN2, 
port B1 alternate function = AIN1, port B0 alternate function = AIN0
1: Port B3 alternate function = TIM1_ETR, port B2 alternate function = 
TIM1_CH3N, port B1 alternate function = TIM1_CH2N, port B0 alternate 
function = TIM1_CH1N

AFR4 Alternate function remapping option 4

0: Port D7 alternate function = TLI
1: Port D7 alternate function = TIM1_CH4

AFR3 Alternate function remapping option 3

0: Port D0 alternate function = TIM3_CH2
1: Port D0 alternate function = TIM1_BKIN

AFR2 Alternate function remapping option 2

0: Port D0 alternate function = TIM3_CH2
1: Port D0 alternate function = CLK_CCO
Note: AFR2 option has priority over AFR3 if both are activated

AFR1 Alternate function remapping option 1

0: Port A3 alternate function = TIM2_CH3, port D2 alternate function 
TIM3_CH1
1: Port A3 alternate function = TIM3_CH1, port D2 alternate function 
TIM2_CH3

AFR0 Alternate function remapping option 0

0: Port D3 alternate function = TIM2_CH2
1: Port D3 alternate function = ADC_ETR
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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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Total current consumption in wait mode

          

          

Table 22. Total current consumption in wait mode at VDD = 5 V

Symbol Parameter Conditions Typ Max(1) Unit

IDD(WFI)

Supply 
current in 
wait mode

 fCPU = fMASTER = 24 MHz, 
TA   105 °C

HSE crystal osc. (24 MHz) 2.4

mA

HSE user ext. clock (24 MHz) 1.8 4.7

 fCPU = fMASTER = 16 MHz

HSE crystal osc. (16 MHz) 2.0

HSE user ext. clock (16 MHz) 1.4 4.4

HSI RC osc. (16 MHz) 1.2 1.6

 fCPU = fMASTER/128 = 125 kHz HSI RC osc. (16 MHz) 1.0

 fCPU = fMASTER/128 = 15.625 
kHz

HSI RC osc. (16 MHz/8)(2) 0.55

 fCPU = fMASTER = 128 kHz LSI RC osc. (128 kHz) 0.5

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

2. Default clock configuration measured with all peripherals off.

Table 23. Total current consumption in wait mode at VDD = 3.3 V

Symbol Parameter Conditions Typ Max(1) Unit

IDD(WFI)

Supply 
current in 
wait mode

 fCPU = fMASTER = 24 MHz, 
TA   105 °C

HSE crystal osc. (24 MHz) 2.0

mA

HSE user ext. clock (24 MHz) 1.8 4.7

 fCPU = fMASTER = 16 MHz

HSE crystal osc. (16 MHz) 1.6

HSE user ext. clock (16 MHz) 1.4 4.4

HSI RC osc. (16 MHz) 1.2 1.6

 fCPU = fMASTER/128 = 125 kHz HSI RC osc. (16 MHz) 1.0

 fCPU = fMASTER/128 = 15.625 
kHz

HSI RC osc. (16 MHz/8)(2) 0.55

 fCPU = fMASTER/128 = 15.625 
kHz

LSI RC osc. (128 kHz) 0.5

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

2. Default clock configuration measured with all peripherals off.
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Low speed internal RC oscillator (LSI)

Subject to general operating conditions for VDD and TA.

          

Figure 19. Typical LSI frequency variation vs VDD @ 25 °C

Table 34. LSI oscillator characteristics

Symbol Parameter Conditions Min Typ Max Unit

fLSI Frequency 110 128 146 kHz 

tsu(LSI) LSI oscillator wakeup time 7(1)

1. Guaranteed by design, not tested in production.

µs

IDD(LSI) LSI oscillator power consumption 5 µA



Electrical characteristics STM8S207xx STM8S208xx

70/117 DocID14733 Rev 13

10.3.6 I/O port pin characteristics

General characteristics

Subject to general operating conditions for VDD and TA unless otherwise specified. All 
unused pins must be kept at a fixed voltage: using the output mode of the I/O for example or 
an external pull-up or pull-down resistor. 

          

Table 37. I/O static characteristics

Symbol Parameter Conditions Min Typ Max Unit

VIL
Input low level 
voltage

VDD = 5 V

-0.3 0.3 x VDD

V

VIH
Input high level 
voltage

0.7 x VDD VDD + 0.3 V

Vhys Hysteresis(1) 700 mV

Rpu Pull-up resistor VDD = 5 V, VIN = VSS 30 55 80 k

tR, tF
Rise and fall time
(10% - 90%)

Fast I/Os
Load = 50 pF

20 (2)

ns

Standard and high sink I/Os
Load = 50 pF

125 (2)

Fast I/Os
Load = 20 pF

35(3)

Standard and high sink I/Os
Load = 20 pF

125(3)

Ilkg

Input leakage 
current,
analog and digital

VSS    VIN VDD ±1 µA

Ilkg ana
Analog input 
leakage current

VSS VIN VDD ±250 (2) nA

Ilkg(inj)
Leakage current in 
adjacent I/O(2) Injection current ±4 mA ±1(2) µA

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

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

3. Guaranteed by design.
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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.
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Figure 37. SPI timing diagram - slave mode and CPHA = 0

Figure 38. SPI timing diagram - slave mode and CPHA = 1(1)

1. Measurement points are done at CMOS levels: 0.3 VDD and 0.7 VDD.
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Figure 47. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat package outline

          

k 0.0 ° 3.5 ° 7.0 ° 0.0 ° 3.5 ° 7.0 °

ccc 0.100 0.0039

1. Values in inches are converted from mm and rounded to four decimal places.

Table 53. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat package mechanical
 data 

Symbol
mm inches(1)

Min Typ Max Min Typ Max

A  - - 1.600 - - 0.0630

A1 0.050 - 0.150 0.0020 - 0.0059

A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.170 0.220 0.270 0.0067 0.0087 0.0106

c 0.090 - 0.200 0.0035 - 0.0079

Table 52. LQFP64 - 64-pin, 14 x 14 mm low-profile quad flat package mechanical
 data (continued)

Symbol
mm inches(1)

Min Typ Max Min Typ Max
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11.1.3 LQFP48 package information

Figure 50. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package outline

Table 54. LQFP48 - 48-pin, 7x 7 mm low-profile quad flat package mechanical
  

Symbol
mm inches(1)

Min Typ Max Min Typ Max

A  -  - 1.600  -  - 0.0630

A1 0.050  - 0.150 0.0020 - 0.0059

A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.170 0.220 0.270 0.0067 0.0087 0.0106

c 0.090  - 0.200 0.0035 - 0.0079

D 8.800 9.000 9.200 0.3465 0.3543 0.3622

D1 6.800 7.000 7.200 0.2677 0.2756 0.2835

D3  - 5.500  -  - 0.2165 - 

E 8.800 9.000 9.200 0.3465 0.3543 0.3622
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11.2.2 Selecting the product temperature range

When ordering the microcontroller, the temperature range is specified in the order code (see 
Figure 59: STM8S207xx/208xx performance line ordering information scheme(1) on 
page 112).

The following example shows how to calculate the temperature range needed for a given 
application. 

Assuming the following application conditions:

 Maximum ambient temperature TAmax= 82 °C (measured according to JESD51-2)

 IDDmax = 15 mA, VDD = 5.5 V 

 Maximum eight standard I/Os used at the same time in output at low level with IOL = 10 
mA, VOL= 2 V

 Maximum four high sink I/Os used at the same time in output at low level with IOL = 20 
mA, VOL= 1.5 V

 Maximum two true open drain I/Os used at the same time in output at low level with 
IOL = 20 mA, VOL= 2 V

PINTmax = 15 mA x 5.5 V = 82.5 mW

PIOmax = (10 mA x 2 V x 8) + (20 mA x 2 V x 2) + (20 mA x 1.5 V x 4) = 360 mW

This gives: PINTmax = 82.5 mW and PIOmax 360 mW:

PDmax = 82.5 mW + 360 mW

Thus: PDmax = 443 mW

Using the values obtained in Table 57: Thermal characteristics on page 108 TJmax is 
calculated as follows for LQFP64 10 x 10 mm = 46 °C/W:

TJmax = 82 °C + (46 °C/W x 443 mW) = 82 °C + 20 °C = 102 °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.
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12 STM8 development tools

Development tools for the STM8 microcontrollers include the full-featured STice emulation 
system supported by a complete software tool package including C compiler, assembler and 
integrated development environment with high-level language debugger. In addition, the 
STM8 is to be supported by a complete range of tools including starter kits, evaluation 
boards and a low-cost in-circuit debugger/programmer.

12.1 Emulation and in-circuit debugging tools

The STice emulation system offers a complete range of emulation and in-circuit debugging 
features on a platform that is designed for versatility and cost-effectiveness. In addition, 
STM8 application development is supported by a low-cost in-circuit debugger/programmer.

The STice is the fourth generation of full featured emulators from STMicroelectronics. It 
offers new advanced debugging capabilities including profiling and coverage to help detect 
and eliminate bottlenecks in application execution and dead code when fine tuning an 
application.

In addition, STice offers in-circuit debugging and programming of STM8 microcontrollers via 
the STM8 single wire interface module (SWIM), which allows non-intrusive debugging of an 
application while it runs on the target microcontroller.

For improved cost effectiveness, STice is based on a modular design that allows you to 
order exactly what you need to meet the development requirements and to adapt the 
emulation system to support existing and future ST microcontrollers.

STice key features

 Occurrence and time profiling and code coverage (new features)

 Advanced breakpoints with up to 4 levels of conditions

 Data breakpoints

 Program and data trace recording up to 128 KB records

 Read/write on the fly of memory during emulation

 In-circuit debugging/programming via SWIM protocol

 8-bit probe analyzer

 1 input and 2 output triggers

 Power supply follower managing application voltages between 1.62 to 5.5 V

 Modularity that allows you to specify the components you need to meet the 
development requirements and adapt to future requirements

 Supported by free software tools that include integrated development environment 
(IDE), programming software interface and assembler for STM8.
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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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