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Description

3

Table 2. STM8S20xxx performance line features
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STM8S207MB 80 68 37 9 3 16 18 128 K 2048 | 6 K
STM8S207M8 80 68 37 9 3 16 18 64 K 2048 | 6 K
STM8S207RB 64 52 36 9 3 16 16 128 K 2048 | 6 K
STM8S207R8 64 52 | 36 | 9 3 16 | 16 64 K 1536 | 6K
STM8S207R6 64 52 | 36 | 9 3 16 | 16 32K 1024 | 6 K
STM8S207CB 48 38 35 9 3 10 16 128 K 2048 | 6 K
STM8S207C8 48 38 35 9 3 10 16 64 K 1536 | 6 K | No
STM8S207C6 48 38 35 9 3 10 16 32K 1024 | 6 K
STM8S207SB 44 34 | 31| 8 3 9 15 128 K 1536 | 6K
STM8S207S8 44 34 | 31| 8 3 9 15 64 K 1536 | 6 K
STM8S207S6 44 34 | 31| 8 3 9 15 32K 1024 | 6 K
STM8S207K8 32 25 23 8 3 7 12 64 K 1024 | 6 K
STM8S207K6 32 25 23 8 3 7 12 32K 1024 | 6 K
STM8S208MB 80 68 37 9 3 16 18 128 K 2048 | 6 K
STM8S208RB 64 52 37 9 3 16 16 128 K 2048 | 6 K
STM8S208R8 64 52 37 9 3 16 16 64 K 2048 | 6 K
STM8S208R6 64 52 | 37 | 9 3 16 | 16 32K 2048 | 6 K
STM8S208CB 48 38 [ 35| 9 3 10 | 16 128 K 2048 | 6 K Yes
STM8S208C8 48 38 [ 35| 9 3 10 | 16 64 K 2048 | 6 K
STM8S208C6 48 38 35 9 3 10 16 32K 2048 | 6 K
STM8S208SB 44 34 31 8 3 9 15 128 K 1536 | 6 K
STM8S208S8 44 34 31 8 3 9 15 64 K 1536 | 6 K
STM8S208S6 44 34 | 31| 8 3 9 15 32K 1536 | 6K
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Product overview

STM8S207xx STM8S208xx

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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4141

4.14.2
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UART1

Main features

e One Mbit/s full duplex SCI

e  SPI emulation

e  High precision baud rate generator
e  Smartcard emulation

e IrDA SIR encoder decoder

) LIN master mode

e  Single wire half duplex mode

Asynchronous communication (UART mode)

e  Full duplex communication - NRZ standard format (mark/space)

e  Programmable transmit and receive baud rates up to 1 Mbit/s (fcp,/16) and capable of
following any standard baud rate regardless of the input frequency

e  Separate enable bits for transmitter and receiver
e  Two receiver wakeup modes:
— Address bit (MSB)
— Idle line (interrupt)
e Transmission error detection with interrupt generation
e  Parity control

Synchronous communication

e  Full duplex synchronous transfers

e  SPI master operation

e  8-bit data communication

e  Maximum speed: 1 Mbit/s at 16 MHz (fcp,/16)

LIN master mode

e Emission: Generates 13-bit sync break frame
e Reception: Detects 11-bit break frame

UART3

Main features

e 1 Mbit/s full duplex SCI
e LIN master capable
e High precision baud rate generator

3
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4.14.4

4.14.5

22/117

1°’C
e  I°C master features:
—  Clock generation
—  Start and stop generation
e I2C slave features:
—  Programmable I?C address detection
—  Stop bit detection
e  Generation and detection of 7-bit/10-bit addressing and general call
e  Supports different communication speeds:
—  Standard speed (up to 100 kHz)
—  Fast speed (up to 400 kHz)

beCAN

The beCAN controller (basic enhanced CAN), interfaces the CAN network and supports the
CAN protocol version 2.0A and B. It has been designed to manage a high number of
incoming messages efficiently with a minimum CPU load.

For safety-critical applications the beCAN controller provides all hardware functions to
support the CAN time triggered communication option (TTCAN).

The maximum transmission speed is 1 Mbit.

Transmission

e  Three transmit mailboxes
e Configurable transmit priority by identifier or order request
e  Time stamp on SOF transmission

Reception

e 8-, 11- and 29-bit ID

e  One receive FIFO (3 messages deep)

e  Software-efficient mailbox mapping at a unique address space
e  FMI (filter match index) stored with message

e Configurable FIFO overrun

e Time stamp on SOF reception

e  Six filter banks, 2 x 32 bytes (scalable to 4 x 16-bit) each, enabling various masking
configurations, such as 12 filters for 29-bit ID or 48 filters for 11-bit ID

e  Filtering modes:
— Mask mode permitting ID range filtering
— ID list mode
e Time triggered communication option
Disable automatic retransmission mode
16-bit free running timer
Configurable timer resolution
Time stamp sent in last two data bytes

3
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Pinouts and pin description
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Figure 7. LQFP 32-pin pinout
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[TIM1

PC7 (HS)/SPI_MISO
PC6 (HS)/SPI_MOSI
PC5 (HS)/SPI_SCK
PC4 (HS)ITIM1_CH4
PC3 (HS)/TIM1_CH3
PC2 (HS)ITIM1_CH2
PC1 (HS)ITIM1_CH1
PE5/SPI_NSS

1.
2.

(HS) high sink capability.

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

duplication of the function).
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Memory and register map

Table 9. General hardware register map

Address Block Register label Register name ;Zfi
0328052(5)2;0 Reserved area (10 bytes)
0x00 505A FLASH_CR1 Flash control register 1 0x00
0x00 505B FLASH_CR2 Flash control register 2 0x00
0x00 505C FLASH_NCR2 Flash complementary control register 2 OxFF
0x00 505D Flash FLASH FPR Flash protection register 0x00
0x00 505E FLASH _NFPR Flash complementary protection register OxFF
0X00 505F FLASH IAPSR Flash in-application_programming status 0x00
- register
OSQSOSggglto Reserved area (2 bytes)
0x00 5062 Flash FLASH PUKR Flash Programr;ei;?:rry unprotection 0x00
0x00 5063 Reserved area (1 byte)
0x00 5064 Flash FLASH _DUKR Data EEPROM unprotection register 0x00
ogg&fgggéo Reserved area (59 bytes)
0x00 50A0 EXTI_CR1 External interrupt control register 1 0x00
0x00 50A1 e EXTI_CR2 External interrupt control register 2 0x00
03280528‘5;0 Reserved area (17 bytes)
0x00 50B3 RST RST_SR Reset status register oxxx@®
03280525';1;0 Reserved area (12 bytes)
0x00 50C0 CLK_ICKR Internal clock control register 0x01
0x00 50C1 oK CLK_ECKR External clock control register 0x00
0x00 50C2 Reserved area (1 byte)
0x00 50C3 CLK_CMSR Clock master status register OxE1l
0x00 50C4 CLK_SWR Clock master switch register OxE1
0x00 50C5 CLK_SWCR Clock switch control register OxXX
0x00 50C6 CLK_CKDIVR Clock divider register 0x18
0x00 50C7 CLK CLK_PCKENR1 Peripheral clock gating register 1 OxFF
0x00 50C8 CLK_CSSR Clock security system register 0x00
0x00 50C9 CLK_CCOR Configurable clock control register 0x00
0x00 50CA CLK_PCKENR2 Peripheral clock gating register 2 OxFF
0x00 50CB CLK_CANCCR CAN clock control register 0x00
"_l DoclD14733 Rev 13 37/117
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7 Interrupt vector mapping

Table 11. Interrupt mapping

o Spue vescrption | Mk ttom | wekeup 0m | vectoraaress
RESET |Reset Yes Yes 0x00 8000
TRAP Software interrupt - - 0x00 8004
0 TLI External top level interrupt - - 0x00 8008
1 AWU Auto wake up from halt - Yes 0x00 800C
2 CLK Clock controller - - 0x00 8010
3 EXTIO | Port A external interrupts Yes(® Yes® 0x00 8014
4 EXTI1 Port B external interrupts Yes Yes 0x00 8018
5 EXTI2 Port C external interrupts Yes Yes 0x00 801C
6 EXTI3 Port D external interrupts Yes Yes 0x00 8020
7 EXTI4 Port E external interrupts Yes Yes 0x00 8024
8 beCAN beCAN RX interrupt Yes Yes 0x00 8028
9 beCAN beCAN TX/ER/SC interrupt - - 0x00 802C
10 SPI End of transfer Yes Yes 0x00 8030
1 TIML ;I;:gl;/gtxg?:;iloverﬂowlunderflow/ i i 0x00 8034
12 TIM1 TIM1 capture/compare - - 0x00 8038
13 TIM2 TIM2 update /overflow - - 0x00 803C
14 TIM2 TIM2 capture/compare - - 0x00 8040
15 TIM3 Update/overflow - - 0x00 8044
16 TIM3 Capture/compare - - 0x00 8048
17 UART1 Tx complete - - 0x00 804C
18 UART1 Receive register DATA FULL - - 0x00 8050
19 12C I2C interrupt Yes Yes 0x00 8054
20 UART3 | Tx complete - - 0x00 8058
21 UART3 Receive register DATA FULL - - 0x00 805C
22 ADC2 ADC2 end of conversion - - 0x00 8060
23 TIM4 TIM4 update/overflow - - 0x00 8064
24 Flash EOP/WR_PG_DIS - - 0x00 8068
Reserved 0x00 806C to
0x00 807C
1. Except PAl
46/117 DoclD14733 Rev 13 "_l
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Unique ID

9

3

Unique ID

The devices feature a 96-bit unique device identifier which provides a reference number that
is unigue for any device and in any context. The 96 bits of the identifier can never be altered

by the user.

The unique device identifier can be read in single bytes and may then be concatenated
using a custom algorithm.

The unique device identifier is ideally suited:
o For use as serial numbers

e For use as security keys to increase the code security in the program memory while
using and combining this unique ID with software cryptographic primitives and
protocols before programming the internal memory.

e To activate secure boot processes

Table 14. Unique ID registers (96 bits)

Unique ID bits
Content q
Address description
P 7 6 5 4 3 0
0x48CD X co-ordinate on the U_ID[7:0]
0x48CE wafer U_ID[15:8]
0x48CF Y co-ordinate on the U_ID[23:16]
0x48D0 wafer U_ID[31:24]
0x48D1 Wafer number U_ID[39:32]
0x48D2 U_ID[47:40]
0x48D3 U_ID[55:48]
0x48D4 U_ID[63:56]
0x48D5 Lot number U_ID[71:64]
0x48D6 U_ID[79:72]
0x48D7 U_ID[87:80]
0x48D8 U_ID[95:88]
DoclD14733 Rev 13 51/117
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Total current consumption in wait mode

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

Symbol | Parameter Conditions Typ | Max® | unit
fepu = fuasTeER = 24 MHZ, HSE crystal osc. (24 MHz) 2.4
Ta< 105°C HSE user ext. clock (24 MHz) | 1.8 | 4.7
HSE crystal osc. (16 MHz) 2.0
Supply fepu = fwasTER = 16 MHZ HSE user ext. clock (16 MHz) | 1.4 4.4
Ippwrry | currentin HSI RC osc. (16 MHz) 12 | 16 | MA
wait mode
fepy = fuasTer/128 = 125 kHz | HSI RC osc. (16 MHz) 1.0
kfﬁgu = fuasTEr/128 = 15625 | 1o pC osc. (16 MH2Z/8)@ 0.55
fopy = fuasTer = 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 Vpp = 3.3V

Symbol | Parameter Conditions Typ Max@® | Unit
fepu = fuasTER = 24 MHz, HSE crystal osc. (24 MHz) 2.0
Ta< 105°C HSE user ext. clock (24 MHz) | 1.8 | 4.7
HSE crystal osc. (16 MHz) 1.6
| fch = fMASTER =16 MHz HSE user ext. clock (16 MHz) 1.4 4.4
Supply
Iobwrry | current in HSI RC osc. (16 MHz) 1.2 16 mA
wait mode | . = oo /128 =125kHz | HSIRC osc. (16 MHz) 1.0
kfﬁFZ’U = TwasTeR/128 = 15625 1o pe osc. (16 MHZ/8)®@) 0.55
kfﬁ';U = TmasTer/128 =15625 1) o) R osc. (128 kH2) 0.5
1. Data based on characterization results, not tested in production.
2. Default clock configuration measured with all peripherals off.
60/117 DociD14733 Rev 13 Kys
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Electrical characteristics

Table 24. Total current consumption in active halt mode at Vpp =5V, Ty -40to 85° C

Total current consumption in active halt mode

Conditions
Symbol Parameter Mainvoltage Typ Max® | Unit
regulator Flash mode(® Clock source
(MVR)©@
HSE crystal oscillator
(16 MH2) 1000
Operating mode "
LSI RC oscillator
(128 kHz) 200 260
on I ill
Supply currentin HSE crystal oscillator 940
'bpaH) | active halt mode (16 MHz) WA
Power-down mode
LSI RC oscillator 140
(128 kHz)
Operating mode || 5| RC oscillator 68
Off
Power-down mode | 128 kHz) 1 45
1. Data based on characterization results, not tested in production.
2. Configured by the REGAH bit in the CLK_ICKR register.
3. Configured by the AHALT bit in the FLASH_CR1 register.
Table 25. Total current consumption in active halt mode at Vpp =3.3V
Conditions
Symbol Parameter Main voltage Typ® | Unit
regulator Flash mode®) Clock source
(MVR)®
HSE crystal osc. (16 MHz) 600
Operating mode
LSI RC osc. (128 kHz) 200
On
i HSE crystal osc. (16 MHz) 540
Ipp(AH) Supplythrrean Power-down mode MA
active halt mode LSI RC osc. (128 kHz) 140
Operating mode 66
Off LSI RC osc. (128 kHz)
Power-down mode 9
1. Data based on characterization results, not tested in production.
2. Configured by the REGAH bit in the CLK_ICKR register.
3. Configured by the AHALT bit in the FLASH_CR1 register.
Kys DoclD14733 Rev 13 61/117
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Total current consumption in halt mode

Table 26. Total current consumption in halt mode at Vpp =5V

Symbol Parameter Conditions Typ |Max at 85 °C| Max at 125 °C | Unit
Flash in operating mode, HSI
lock after wak 635
| Supply current in halt | C!0CK alter wakeup A
DD(H -
+) mode Flash in power-down mode, 6.5 35 100
HSI clock after wakeup ’
Table 27. Total current consumption in halt mode at Vpp =3.3V
Symbol Parameter Conditions Typ Unit
Flash in operating mode, HSI clock after 615
| hal q wakeup '
IbbH Supply current in halt mode HA
+) Flash in power-down mode, HSI clock after 45
wakeup )
Low power mode wakeup times
Table 28. Wakeup times
Symbol Parameter Conditions Typ Max® | Unit
See
; Wakeup time from wait note(®
WUWFD | mode to run mode®
fcpu = fMASTER =16 MHz. 0.56
Flazh(isr; operating 16) 2(6)
MVR voltage | mode
4
regulator on®  [gjachin power-down 36)
5
‘ Wakeup time active halt mode(®) HSI (after us
WUAH) | mode to run mode.® Flash in operating | Wakeup) 46
5
MVR voltage mode(®)
4
regulator off™® [ Ejaghin power-down 506)
mode(®
t Wakeup time from halt | Flash in operating mode(® 52
WU(H 3
*) mode to run mode () Flash in power-down mode(® 54
1. Data guaranteed by design, not tested in production.
2. twywrn = 2 X Ulmaster + 7 X Ucpy
3. Measured from interrupt event to interrupt vector fetch.
4. Configured by the REGAH bit in the CLK_ICKR register.
5. Configured by the AHALT bit in the FLASH_CR1 register.
6. Plus 1 LSl clock depending on synchronization.
62/117 DoclD14733 Rev 13 Kys
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Electrical characteristics
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Figure 34. Typical NRST pull-up resistance vs Vpp @ 4 temperatures
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Figure 35.

Typical NRST pull-up current vs Vpp @ 4 temperatures
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The reset network shown in Figure 36 protects the device against parasitic resets. The user
must ensure that the level on the NRST pin can go below the V; max. level specified in
Table 41. Otherwise the reset is not taken into account internally. For power consumption
sensitive applications, the capacity of the external reset capacitor can be reduced to limit
charge/discharge current. If the NRSTsignal is used to reset the external circuitry, care must
be taken of the charge/discharge time of the external capacitor to fulfill the external device’s
reset timing conditions. The minimum recommended capacity is 10 nF.

Figure 36. Recommended reset pin protection

Voo STM8
Rpy
External NRST ' Internal reset
reset _L Filter >
circuit
0.1pF T
(optional)
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Electrical characteristics

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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Figure 40. Typical application with I2C bus and timing diagram
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1. Measurement points are made at CMOS levels: 0.3 x Vpp and 0.7 x Vpp

3
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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.

3
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Device marking

The following figure shows the marking for the LQFP64 package.

Figure 49. LQFP64 marking example (package top view)

Standard ST logo —___| Revision code

—
O[C®
Product identification"
8S207?RATEC
Date code
Y[ W

Pin 1 identifier
e

MS37458V1

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

mm inches®
Symbol
Min Typ Max Min Typ Max

E1l 6.800 7.000 7.200 0.2677 0.2756 0.2835
E3 - 5.500 - - 0.2165 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

k 0° 3.5° 7° 0° 3.5° 7°
cce - - 0.080 - - 0.0031

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

Figure 51. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat recommended footprint
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LQFP44 package information

Figure 53. LQFP44 - 44-pin, 10 x 10 mm low-profile quad flat package outline
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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.
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