STMicroelectronics - STM8S207K8T3CTR Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

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"

Active

STM8

8-Bit

24MHz

12C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, POR, PWM, WDT
25

64KB (64K x 8)

FLASH

1K x 8

6K x 8

2.95V ~ 5.5V

A/D 7x10b

Internal

-40°C ~ 125°C (TA)

Surface Mount

32-LQFP

32-LQFP (7x7)

https://www.e-xfl.com/product-detail/stmicroelectronics/stm8s207k8t3ctr

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/stm8s207k8t3ctr-4405460
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

STM8S207xx STM8S208xx Contents

10

11

3

6.2 RegiSter Map . ...... . e 35
Interrupt vector mapping . .......... e 46
Option bytes ... 47
UNique ID .. 51
Electrical characteristics ............ .. i i 52
10.1 Parameter conditions . ... ... e 52
10.1.1  Minimum and maximumvalues . ............ ..t 52

10.1.2  Typicalvalues . ... ... 52

10.1.3  Typical CUIVES . ... 52

10.1.4 Typical currentconsumption . ........... .. i 52

10.1.5 Pinloadingconditions ............... .. . ... 53

10.1.6  Loading capacitor ... ..........c.iiiiiiii 53

10.1.7 Pininputvoltage ......... ... 53

10.2 Absolute maximum ratings . . .. ... 54
10.3 Operating conditions . . ... . 56
10.3.1 VCAP external capacitor . ............. ... 57

10.3.2  Supply current characteristics . ................ ... .. . . ... 58

10.3.3  External clock sources and timing characteristics ................. 65

10.3.4 Internal clock sources and timing characteristics . ................ 67

10.3.5 Memory characteristics . ............ . 69

10.3.6 /O portpincharacteristics .. ............ .. 70

10.3.7 Resetpincharacteristics . ............ ... ... 78

10.3.8  SPI serial peripheralinterface ................ ... ... . . . . . ... 80

10.3.9  I12C interface Characteristics . . ... ........uuueeeeee .. 83
10.3.10 10-bit ADC characteristiCs .. .........u .. 85
10.3.11 EMC characteristics . . ... ... 88
Package characteristics .......... ... .. . . i 91
11.1  Packageinformation . ... ....... ... 92
11.1.1 LQFP80 package information ............... ... ... 92

11.1.2 LQFP64 package information ........... ... .. ... .. ... . ... 95

11.1.3 LQFP48 package information ............. ... ... ... .. . . ... 99

11.1.4 LQFP44 package information ............. .. ... .. ... . . . ... 102
DoclD14733 Rev 13 3/117




Contents STM8S207xx STM8S208xx
11.1.5 LQFP32 package information .................... .. ... ... ... 105

11.2  Thermal characteristiCs . ... ... . e 108

11.2.1 Reference document ... ......... ... 108

11.2.2  Selecting the product temperaturerange ...................... 109

12 STM8 developmenttools ........... . . i 110
12.1 Emulation and in-circuit debuggingtools ......................... 110

12.2  Software tools . . . ... .. e 111

12.2.1  STMBHoOISet .. ... 111

12.2.2 Candassemblytoolchains .............. .. ... .. ... .. ... .... 111

12.3  Programming toolS . . ... ... 111

13 Ordering information . ........... .. . .. . . i 112
14 Revision history . ... . . 113
4/117 DocliD14733 Rev 13 Kys




STM8S207xx STM8S208xx List of tables

List of tables

Table 1.
Table 2.
Table 3.
Table 4.
Table 5.
Table 6.
Table 7.
Table 8.
Table 9.

Table 10.
Table 11.
Table 12.
Table 13.
Table 14.
Table 15.
Table 16.
Table 17.
Table 18.
Table 19.
Table 20.
Table 21.
Table 22.
Table 23.
Table 24.
Table 25.
Table 26.
Table 27.
Table 28.
Table 29.
Table 30.
Table 31.
Table 32.
Table 33.
Table 34.
Table 35.
Table 36.
Table 37.
Table 38.
Table 39.
Table 40.
Table 41.
Table 42.
Table 43.
Table 44.
Table 45.
Table 46.
Table 47.
Table 48.

S74

DEVICE SUMMIAIY .« o v vttt e e e et e et e e e e e e e e e 1
STM8S20xxx performance line features. . .. ......... .. i 11
Peripheral clock gating bit assignments in CLK_PCKENR1/2 registers. .............. 16
TIM timer features. . . ... 19
Legend/abbreviations for pinouttable. ... .............. ... ... . . . 28
PN desCription . . ... e e 28
Flash, Data EEPROM and RAM boundary addresses . . ..., 35
I/O port hardware register Map. . . ... oo e e 35
General hardware register map . . ...t e e 37
CPU/SWIM/debug module/interrupt controller registers. . . . ........... .. ... .. 44
INtEITUPt MaAPPING . . o o oot e e e e 46
OPtiON DYt . . .o e 47
Option byte desCription. . . ... ... 48
Unique ID registers (96 bitS) . . ... .. 51
Voltage characteristiCs . . .. ... .. e e 54
Current characteristiCs . .. .. ..o e 55
Thermal characteristiCs. . . ... ... 55
General operating conditions . ... ... ... e 56
Operating conditions at power-up/power-down . ............c. ... 57
Total current consumption with code execution in run mode at Vpp=5V............. 58
Total current consumption with code execution in run mode at Vpp =33V ........... 59
Total current consumption in waitmode at Vpp =5V .. ... .. . 60
Total current consumption inwaitmode at Vpp=3.3 V. ...... ... i 60
Total current consumption in active halt mode at Vpp =5V, Ty -40t085°C . ......... 61
Total current consumption in active haltmode at Vpp=3.3V........ ... ... ... .... 61
Total current consumption in haltmode at Vpp =5V. .. ... ... .. oot 62
Total current consumption in haltmode at Vpp =33V . ... ... ... it 62
WaKEUP tIMES . . . ottt e e 62
Total current consumption and timing in forced resetstate . ....................... 63
Peripheral current consumption . . ... .. e 63
HSE user external clock characteristics . . ........ .. .. i 65
HSE oscillator characteristiCs . . . . . ..ot 66
HSI oscillator characteristiCs. . . .. ..ot 67
LSl oscillator characteristiCs . . . .. .ot 68
RAM and hardware registers . ... .. . e e 69
Flash program memory/data EEPROM MEMOIY . . ... .. vttt 69
I/O static charaCteristiCs . . . .. ... 70
Output driving current (standard ports). . . ...t 72
Output driving current (true opendrain ports). . .. ... 72
Output driving current (high Sink ports). . ... e 72
NRST pin characteristiCs . . ....... .. e e e e e 78
SPIcharacteristiCs . . .. ... e 80
12C CharaCteriStiCs. . . . . .o oot e e et 83
ADC CharaCteriStiCS . . . v v vttt 85
ADC accuracy with RA|N <10 kQ , VDDA SOV e 86
ADC accuracy with RA|N <10 kQ RAlN’ VDDA =38V e 86
EMS data . . ..o 88
EMIdata . . ... 89

DoclD14733 Rev 13 5/117




List of figures STM8S207xx STM8S208xx

Figure 49.
Figure 50.
Figure 51.
Figure 52.
Figure 53.
Figure 54.
Figure 55.
Figure 56.
Figure 57.
Figure 58.
Figure 59.

8/117

LQFP64 marking example (package top VIiew). . . . .. ..o 98
LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package outline ................... 99
LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat recommended footprint .. .......... 100
LQFP48 marking example (package top view). . . . ... .. 101
LQFP44 - 44-pin, 10 x 10 mm low-profile quad flat package outline ................ 102
LQFP44 - 44-pin, 10 x 10 mm low-profile quad flat recommended footprint . ......... 104
LQFP44 marking example (package top view). . . . ... . 104
LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package outline .................. 105
LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat recommended footprint ............ 106
LQFP32 marking example (package top View). . . . ... ..o 107
STM8S207xx/208xx performance line ordering information scheme® .. ... .. ... ..., 112

3

DocID14733 Rev 13




STM8S207xx STM8S208xx Product overview

4

4.1

3

Product overview

The following section intends to give an overview of the basic features of the STM8S20xxx
functional modules and peripherals.

For more detailed information please refer to the corresponding family reference manual
(RM00186).

Central processing unit STM8

The 8-bit STM8 core is designed for code efficiency and performance.

It contains 6 internal registers which are directly addressable in each execution context, 20
addressing modes including indexed indirect and relative addressing and 80 instructions.

Architecture and registers

e Harvard architecture
e  3-stage pipeline
e  32-bit wide program memory bus - single cycle fetching for most instructions

e X andY 16-bit index registers - enabling indexed addressing modes with or without
offset and read-modify-write type data manipulations

e  8-bit accumulator

e  24-bit program counter - 16-Mbyte linear memory space

e  16-hit stack pointer - access to a 64 K-level stack

e  8-bit condition code register - 7 condition flags for the result of the last instruction

Addressing

e 20 addressing modes

¢ Indexed indirect addressing mode for look-up tables located anywhere in the address
space

e  Stack pointer relative addressing mode for local variables and parameter passing

Instruction set

e 80 instructions with 2-byte average instruction size

e Standard data movement and logic/arithmetic functions

e  8-bit by 8-bit multiplication

e  16-bit by 8-bit and 16-bit by 16-bit division

e  Bit manipulation

e Data transfer between stack and accumulator (push/pop) with direct stack access
e Data transfer using the X and Y registers or direct memory-to-memory transfers

DocID14733 Rev 13 13/117
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4.5 Clock controller

The clock controller distributes the system clock (fyaster) coming from different oscillators

to the core and the peripherals. It also manages clock gating for low power modes and

ensures clock robustness.

Features

e 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.

e 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.

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

e 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)

e  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.

e 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.

e 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 Bit Peripheral Bit Peripheral Bit Peripheral
clock clock clock 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 1’C PCKEN24 | Reserved | PCKEN20 | Reserved
16/117 DociD14733 Rev 13 Kys
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Pinouts and pin description

3

Figure 7. LQFP 32-pin pinout
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Pinouts and pin description

Table 6. Pin description (continued)
Pin number Input Output
s .
° §- o 5 § Default ,?lljtrc]sléggtr]e
HRIEIR IR Pin name g2 S| El T 5 = alternate
alala|lala Pl El 3| 8| @lalal €5 . after remap
| | | w| S| S|l el<c| &lo|lal =& function ion bi
o|o| ool o ol 2| =| o5 & 3 & [option bit]
L
UART1
12|12]12|11| - |PABIUARTL CK |I/O| X | X | X |HS|03| X | X | Port A6 |synchronous
clock
13[-]-]-]-|PHO /0 X Hs|03| X | X | Port HO
14| -] -]-]-|PH1 ol x | x Hs|03| X | X | Port H1
150 -] -]-]-|PH2 ol x | x 01| X | X | Port H2
16| -]-|-]-|PH3 ol x | x 01| X | X | Port H3
17]13| - | - | - |PF7/AIN5 ol x | x 01| x | x | port F7 [Analog
input 15
18|14| - | - | - |PF6/AIN14 ol x | x 01| x | x | port Fe [ANal0g
input 14
19(15] - | - | - |PF5/AINI3 ol x | x 01| x | x | port Fs |Analog
input 13
20|16 - | - | 8 |PF4/AINI2 ol x | x 01| x | x | Port F4 |Analog
input 12
21|17 - | - | - |PF3/AIN1L ol x | x 01| x | x | port F3 [Analog
input 11
ADC positive reference
22118 - 1 - | - VRers S voltage
231191312 | 9 |Vppa Analog power supply
2412014 (13|10 |Vssa Analog ground
ADC negative reference
251211 - - | - VRer S voltage
26(22| - | - | - |PFO/AINIO ol x | x 01| x | x | port Fo |Analog
input 10
27|23|15|14| - |PB7/AIN7 | x | x| x o1 x | x | port g7 |Analog
input 7
28|24 |16|15| - |PB6/AING | x | x| x 01| x | x | port B& [AN2I09
input 6
Analog 12C_SDA
29 (25|17 |16 | 11 |PB5/AINS | x | x| x O1| X | X |PortB5 {1172 AFRe]
Analog 1°C_ScL
30|26 |18|17 | 12 |PB4/AINA | x | x| x O1| X | X |PortBa {100 AFRe]
‘Yl DoclD14733 Rev 13 29/117
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Table 7 lists the boundary addresses for each memory size. The top of the stack is at the

RAM end address in each case.

Table 7. Flash, Data EEPROM and RAM boundary addresses

Memory area Size (bytes) Start address End address

128 K 0x00 8000 0x02 7FFF

Flash program memory 64 K 0x00 8000 0x01 7FFF

32K 0x00 8000 0x00 FFFF

6 K 0x00 0000 0x00 17FF

RAM 4K 0x00 0000 0x00 1000

2K 0x00 0000 0x00 07FF

2048 0x00 4000 0x00 47FF

Data EEPROM 1536 0x00 4000 0x00 45FF

1024 0x00 4000 0x00 43FF

6.2 Register map
Table 8. /0O port hardware register map
Address Block Register label Register name Reset
status
0x00 5000 PA_ODR Port A data output latch register 0x00
0x00 5001 PA_IDR Port A input pin value register 0x00
0x00 5002 Port A PA_DDR Port A data direction register 0x00
0x00 5003 PA_CR1 Port A control register 1 0x00
0x00 5004 PA_CR2 Port A control register 2 0x00
0x00 5005 PB_ODR Port B data output latch register 0x00
0x00 5006 PB_IDR Port B input pin value register 0x00
0x00 5007 Port B PB_DDR Port B data direction register 0x00
0x00 5008 PB_CR1 Port B control register 1 0x00
0x00 5009 PB_CR2 Port B control register 2 0x00
0x00 500A PC_ODR Port C data output latch register 0x00
0x00 500B PB_IDR Port C input pin value register 0x00
0x00 500C Port C PC_DDR Port C data direction register 0x00
0x00 500D PC_CR1 Port C control register 1 0x00
0x00 500E PC_CR2 Port C control register 2 0x00
1S7 DoclD14733 Rev 13 35/117
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Table 8. 1/0 port hardware register map (continued)

Address Block Register label Register name ;‘:ﬁ;
0x00 500F PD_ODR Port D data output latch register 0x00
0x00 5010 PD_IDR Port D input pin value register 0x00
0x00 5011 Port D 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 PE_ODR Port E data output latch register 0x00
0x00 5015 PE_IDR Port E input pin value register 0x00
0x00 5016 Port E 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 PF_ODR Port F data output latch register 0x00
0x00 501A PF_IDR Port F input pin value register 0x00
0x00 501B Port F 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 PG_ODR Port G data output latch register 0x00
0x00 501F PG_IDR Port G input pin value register 0x00
0x00 5020 Port G 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 PH_ODR Port H data output latch register 0x00
0x00 5024 PH_IDR Port H input pin value register 0x00
0x00 5025 Port H 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 PI_ODR Port | data output latch register 0x00
0x00 5029 PI_IDR Port | input pin value register 0x00
0x00 502A Port | PI_DDR Port | data direction register 0x00
0x00 502B PI_CR1 Port | control register 1 0x00
0x00 502C PI_CR2 Port | control register 2 0x00
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10 Electrical characteristics

10.1 Parameter conditions

Unless otherwise specified, all voltages are referred to Vgg.

10.1.1 Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Tp = 25 °C and Tp = Tamax (9iven by
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes and are not tested in production. Based on
characterization, the minimum and maximum values refer to sample tests and represent the
mean value plus or minus three times the standard deviation (mean % 3 X).

10.1.2 Typical values

Unless otherwise specified, typical data are based on Tp = 25 °C, Vpp =5 V. They are given
only as design guidelines and are not tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range, where 95% of the devices have an
error less than or equal to the value indicated (mean % 2 X).

10.1.3 Typical curves
Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

10.1.4 Typical current consumption

For typical current consumption measurements, Vpp, Vppio and Vppa are connected
together in the configuration shown in Figure 9.

Figure 9. Supply current measurement conditions

5Vor33V

Vopa
Vobio
Vss
Vssa
Vssio

3
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10.3.5 Memory characteristics
RAM and hardware registers

Table 35. RAM and hardware registers

Symbol Parameter Conditions Min Unit

VRM Data retention mode(® Halt mode (or reset) Vitmad? %

1. Minimum supply voltage without losing data stored in RAM (in halt mode or under reset) or in hardware
registers (only in halt mode). Guaranteed by design, not tested in production.

2. Refer to Table 19 on page 57 for the value of V|1_max-

Flash program memory/data EEPROM memory
General conditions: T = -40 to 125 °C.

Table 36. Flash program memory/data EEPROM memory

Symbol Parameter Conditions Min® Typ | Max Unit

Operating voltage

Voo (all modes, execution/write/erase) fepy < 24 MHz 2.95 55 v

Standard programming time (including
erase) for byte/word/block 6 6.6 ms

tprog (1 byte/4 bytes/128 bytes)

Fast programming time for 1 block
(128 bytes)

terase | Erase time for 1 block (128 bytes) 3 3.3 ms

Erase/write cycles® T._85°C 10 K
(program memory) A cycles

Erase/write cycles (data memory)(z) Tpo=125°C 300k | 1M

Data retention (program memory)
after 10 k erase/write cycles at Trer=55°C 20
Tp=85°C

Data retention (data memory) after 10

k erase/write cycles at Ty = 85 °C TReT=55°C 20 years

tRET

Data retention (data memory) after
300k erase/write cycles at Trer=85°C 1
Tpo=125°C

Supply current (Flash programming or

oo erasing for 1 to 128 bytes)

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

2. The physical granularity of the memory is 4 bytes, so cycling is performed on 4 bytes even when a
write/erase operation addresses a single byte.

3
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Figure 27. Typ. Vo @ Vpp =5 V (high sink ports)
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Figure 28. Typ. Vo @ Vpp = 3.3 V (high sink ports)
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10.3.9

3

IC interface characteristics

Table 43. I2C characteristics

Standard mode I2C |Fast mode 1°C()
Symbol Parameter Unit
Min® Max® | Min® | Max®
twscLy | SCL clock low time 4.7 1.3
s
tyscLry | SCL clock high time 4.0 0.6
tsuspa) | SDA setup time 250 100
thspa) | SDA data hold time 0® o™ | 900®
t(SDA) | SDA and SCL rise time 1000 300 | Ns
trscL)
SDA) | SDA and SCL fall time 300 300
tiscL)
thsta) | START condition hold time 4.0 0.6
gs
tsusTa) | Repeated START condition setup time 4.7 0.6
tsysto) | STOP condition setup time 4.0 0.6 ps
STOP to START condition time
ty(sTO:STA) (bus free) 4.7 13 Hs
Ch Capacitive load for each bus line 400 400 pF

=

fuasTER, MUSt be at least 8 MHz to achieve max fast 1°C speed (400kHz)
Data based on standard 12C protocol requirement, not tested in production

The maximum hold time of the start condition has only to be met if the interface does not stretch the low

time

The device must internally provide a hold time of at least 300 ns for the SDA signal in order to bridge the
undefined region of the falling edge of SCL

DocID14733 Rev 13
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10.3.10

3

10-bit ADC characteristics

Subject to general operating conditions for Vppa, fuaster. and T unless otherwise

specified.
Table 44. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
VDDA:3 to5.5V 1 4
faoc | ADC clock frequency MHz
Vppa=4.5t05.5V 1 6
Vppa |Analog supply 3 5.5 \%
Vrer+ | Positive reference voltage 2.75(M Vppa \Y
Vrer. |Negative reference voltage Vssa 05 [ v
Vssa Vbpa v
Van | Conversion voltage range(z) Devices with external
VRer+VRer- PiNs VREF- VRer+ |V
Internal sample and hold

Capc capacitor 3 pF

fADC =4 MHz 0.75
ts® | Sampling time Hs

fADC =6 MHz 0.5
tstag | Wakeup time from standby | 7 | ps
fapc = 4 MHz 35 Hs

Total conversion time (including _
tconv sampling time, 10-bit resolution) fapc = 6 MHz 233 Hs
14 fapc

1. Data guaranteed by design, not tested in production.

2. During the sample time the input capacitance Cxy (3 pF max) can be charged/discharged by the external
source. The internal resistance of the analog source must allow the capacitance to reach its final voltage
level within tg After the end of the sample time tg, changes of the analog input voltage have no effect on
the conversion result. Values for the sample clock tg depend on programming.

DocID14733 Rev 13
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10.3.11

88/117

EMC characteristics

Susceptibility tests are performed on a sample basis during product characterization.

Functional EMS (electromagnetic susceptibility)
While executing a simple application (toggling 2 LEDs through I/O ports), the product is
stressed by two electromagnetic events until a failure occurs (indicated by the LEDs).

e ESD: Electrostatic discharge (positive and negative) is applied on all pins of the device
until a functional disturbance occurs. This test conforms with the IEC 61000-4-2
standard.

e FTB: Aburst of fast transient voltage (positive and negative) is applied to Vpp and Vgg
through a 100 pF capacitor, until a functional disturbance occurs. This test conforms
with the IEC 61000-4-4 standard.

A device reset allows normal operations to be resumed. The test results are given in the
table below based on the EMS levels and classes defined in application note AN1709.

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
prequalification 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
recovered by applying 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).

Table 47. EMS data

Symbol Parameter Conditions Level/class

Voltage limits to be applied on any I/0 pin to Vop=5V, TA=25°C,

VFESD . . . fMASTER = 16 MHZ, ZB
induce a functional disturbance conforming to IEC 61000-4-2
Fast transient voltage burst limits to be Vpp=5V, Ta=25°C,

Veerg | applied through 100pF on Vpp and Vgg pins | fyaster = 16 MHz, 4A
to induce a functional disturbance conforming to IEC 61000-4-4

3
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Electromagnetic interference (EMI)

Emission tests conform to the SAE IEC 61967-2 standard for test software, board layout
and pin loading.

Table 48. EMI data

Conditions
@
Symbol | Parameter Monitored Max frselfepy Unit
General conditions frequency band 8 MHz/ | 8 MHz/ | 8 MHz/
8 MHz |16 MHz | 24 MHz
0.1MHz to 30 MHz 15 20 24
VDD = 5 V
Peak level Tp=25°C 30 MHz to 130 MHz 18 21 16 dBuv
Semi LQFP80 package 130 MHz to 1 GHz -1 1 4
conforming to SAE IEC
ieeEl EMI 61967-2 SAE EMI level 2 25 2.5

1.

Data based on characterization results, not tested in production.

3

Absolute maximum ratings (electrical sensitivity)

Based on two different tests (ESD and LU) using specific measurement methods, the
product is stressed in order to determine its performance in terms of electrical sensitivity.
For more detalils, refer to the application note AN1181.

Electrostatic discharge (ESD)

Electrostatic discharges (3 positive then 3 negative pulses separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts*(n+1) supply pin). This test
conforms to the JESD22-A114A/A115A standard. For more details, refer to the application

note AN1181.
Table 49. ESD absolute maximum ratings
Symbol Ratings Conditions Class Maxmzjlgn Unit
value
Vv Electrostatic discharge voltage | Tp=25°C, conforming to A 2000 v
ESD(HBM) | (Human body model) JESD22-A114
v Electrostatic discharge voltage | Ta=25°C, conforming to v 1000 Vv
ESD(CDM) | (Charge device model) JESD22-C101
1. Data based on characterization results, not tested in production.
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11.1 Package information

11.1.1 LQFP80 package information

Figure 43. LQFP80 - 80-pin, 14 x 14 mm low-profile quad flat package outline
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1. Drawing is not to scale.

Table 51. LQFP80 - 80-pin, 14 x 14 mm low-profile quad flat package mechanical

data®
millimeters inches
Symbol
Min Typ Max Min Typ Max
A - - 1.600 - - 0.0630
Al 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.220 0.320 0.380 0.0087 0.0126 0.0150
c 0.090 - 0.200 0.0035 - 0.0079

3

92/117 DocID14733 Rev 13




Revision history

STM8S207xx STM8S208xx

114/117

Table 58. Document revision history (continued)

Date

Revision

Changes

10-Jul-2009

cont'd

Section 10: Electrical characteristics: Added data for TBD values;
updated Table 15: Voltage characteristics and Table 18: General
operating conditions; updated VCAP specifications in Table 18 and
in Section 10.3.1: VCAP external capacitor; updated Figure 18;
replaced Figure 19; updated Table 35: RAM and hardware registers;
updated Figure 22 and Figure 35; added Figure 40: Typical
application with 12C bus and timing diagram.

Removed Table 56: Junction temperature range.

Added link between ordering information Figure 59 and STM8S20xx
features Table 2.

13-Apr-2010

Document status changed from “preliminary data” to “datasheet”.
Table 2: STM8S20xxx performance line features: high sink I/O for
STM8S207C8 is 16 (not 13).

Table 3: Peripheral clock gating bit assignments in
CLK_PCKENRL1/2 registers: updated bit positions for TIM2 and
TIM3.

Figure 5: LQFP 48-pin pinout: added CAN_TX and CAN_RX to pins
35 and 36; noted that these pins are available only in STM8S208xx
devices.

Figure 7: LQFP 32-pin pinout: replaced uart2 with uart3.

Table 6: Pin description: added footnotes concerning beCAN
availability and UART1_RX and UART3_RX pins.

Table 13: Option byte description: added description of STM8L
bootloader option bytes to the option byte description table.

Added Section 9: Unique ID (and listed this attribute in Features).
Section 10.3: Operating conditions: added introductory text.

Table 18: General operating conditions: replaced “Cgy” with “VCAP”
and added data for ESR and ESL; removed “low power dissipation”
condition for Tp.

Table 26: Total current consumption in halt mode at VDD =5 V:
replaced max value of Ipp¢yy at 85 °C from 30 pA to 35 pA for the
condition “Flash in power-down mode, HSI clock after wakeup”.
Table 33: HSI oscillator characteristics: updated the ACCyg, factory
calibrated values.

Functional EMS (electromagnetic susceptibility) and Table 47:
replaced “IEC 1000” with “IEC 61000".

Electromagnetic interference (EMI) and Table 48: replaced “SAE
J1752/3" with “IEC 61967-2".

Table 57: Thermal characteristics: changed the thermal resistance
junction-ambient value of LQFP32 (7x7 mm) from 59 °C/W to 60
°C/W.

3
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Table 58. Document revision history (continued)

Date Revision Changes

Updated:

— Figure 43: LQFP80 - 80-pin, 14 x 14 mm low-profile quad flat
package outline

— Table 51: LQFP80 - 80-pin, 14 x 14 mm low-profile quad flat
package mechanical data

— Figure 51: LQFP80 - 80-pin, 14 x 14 mm low-profile quad flat
package mechanical data

— Figure 47: LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat
package outline

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

— 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

— Figure 56: LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat
package outline

18-Feb-2015 13

— Table 56: LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package
mechanical data

Added:
— Figure 44: LQFP80 recommended footprint
— Figure 45: LQFP80 marking example (package top view)

— Figure 48: LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat
recommended footprint

— Figure 49: LQFP64 marking example (package top view)

— Figure 51: LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat
recommended footprint

— Figure 52: LQFP48 marking example (package top view)

— Figure 54: LQFP44 - 44-pin, 10 x 10 mm low-profile quad flat
recommended footprint

— Figure 55: LQFP44 marking example (package top view)

— Figure 57: LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat
recommended footprint

— Figure 58: LQFP32 marking example (package top view)
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