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STM8L151x6/8 STM8L152x6/8

Description

2.2

Device overview

Table 2. High-density and medium+ density STM8L15xx6/8 low power device features and

peripheral counts

Features STM8L15xC8 | STM8L15xK8 | STM8L15xR8 | STM8L15xM8 | STM8L15xR6
Flash (Kbyte) 64 64 64 64 32
Data EEPROM (Kbyte) 2 2 2 2 1
RAM (Kbyte) 4 4 4 4 2
8x24 or 1) 8x36 or 8x40 or 8x36 or
LCD 4x28() 4x15 4x40() 4x44(1) 4x40™
Basic 1 1 1 1 1
(8-bit) (8-bit) (8-bit) (8-bit) (8-bit)
Timers General purpose 3 3 3 3 3
purp (16-bit) (16-bit) (16-bit) (16-bit) (16-bit)
1 1 1 1 1
Advanced control | 4 iy (16-bit) (16-bit) (16-bit) (16-bit)
SPI 2 1 2 2 2
_Commumcatlon 12C 1 1 1 1 1
interfaces
USART 3 2 3 3 3
GPIOs 41@) 280 54() 68() 54(2)
12-bit synchronized ADC 1 1 1 1 1
(number of channels) (25) (18) (28) (28) (28)
12-Bit DAC 2 1 2 2 2
Number of channels 2 1 2 2 2
Comparators (COMP1/COMP2) 2 2 2 2 2

Others

RTC, window watchdog, independent watchdog,

16-MHz and 38-kHz internal RC, 1- to 16-MHz and 32-kHz external oscillator

CPU frequency

16 MHz

Operating voltage

1.8 to 3.6 V (down to 1.65 V at power-down) with BOR
1.65 to 3.6 V without BOR

Operating temperature

—40 to +85 °C / —40 to +105 °C/ —40 to +125 °C

Packages

UFQFPN48
LQFP48

WLCSP32

LQFP64

LQFP80

LQFP64

1. STMB8L152x6/8 versions only.

2. The number of GPIOs given in this table includes the NRST/PA1 pin but the application can use the NRST/PA1 pin as

general purpose output only (PA1).
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STM8L151x6/8 STM8L152x6/8

Pin description

Table 5. High-density and medium+ density STM8L15x pin description (continued)

Pin number Input Output
o]
a c
[ —
S 3 5l g £%
N [} >
3T Pin name g 2 |2 2|2 g Defaultal_ternate
ool e Flo |s| 2 &|l=|lalal €5 function
Ll %4 2 | & & E|€|lo|a| £E£
gl g 3 = | o| 3| |3 T ©
X | £
0. w o
c I
5
_ | _ |PG5/LCD_SEG33/ ®6) LCD segment 33 /
62| 50 SPI2_SCK VO|FTO) X | X | X |HS| X | X |Port G5|c 20" =
LCD segment 34 /
63|51 - | - gSgL,\C/Igé?EGM’ 1o |FT®| X | X | X |HS| X | X |Port G6|SPI2 master out- slave
- in
LCD segment 35/
64|52 | - | - ggg'ﬁ%—gmw I/O|FT®)| X | X | X |HS| X | X |Port G7|SPI2 master in- slave
- out
®)
_4) PEO/LCD_SEG1'Y// (6) LCD segment 1/
23|19 |14 TIMS5_ CH2 VO|FTO) X | X | X [HS| X | X |PortEO |- “ 5~ o
Timer 1 - inverted
24|20 [15]-4) /Fl)_ECgT'SME%g?)ZN IO|FT®)| X | X | X [HS| X | X |Port E1|channel 2/ LCD
- segment 2
Timer 1 - inverted
channel 3/LCD
25|21 |16]-@ ;T_E;ZE;Tlshﬂlgégg?;lCCOﬁz) VO |FT®)| X | X | X [HS| X | X |Port E2 [segment 3 /
- [Configurable clock
output]
26| - | - | - |PE3/LCD_SEG4® I/O|FT®| X | X | X |[HS| X | X |Port E3 |LCD segment 4
PE3/LCD_SEG4®) ®) LCD segment 4/
- 122 |17 [H2 USART2 RX VO|FTO X | X | X [HS| X | X |PortE3| /S o0 e
PE4/LCD_SEG5(®) ©) LCD segment 5/
27| - | - | - DAC_TRIG I/O|FT®)| X | X | X |HS| X | X |Port E4 DAC 1 trigger
3) LCD segment 5/
- |23 ]18|H3 Eiﬁrﬂfiﬁé’&m % |0 FT®| X | X | X [HS| X | X |Port E4 |DAC 2 trigger/
- - USART2 transmit
LCD segment 6 /
PE5/LCD_SEG6() ADC1_IN23/
28| - | - | - |ADC1_IN23/[COMP1_INPJ/ /O |[FT®)| X | X | X |HS| X | X |Port E5 |[Comparator 1 positive
[COMP2_INP] input] [[Comparator 2
positive input]
LCD segment 6 /
PE5/LCD_SEG63) ADC1_IN23/
) _(4)|ADC1_IN23/[COMP1_INPJ/ 6) [Comparator 1 positive
24119 [COMP2_INP] | VOIFT™H X | X X |HS| X | X' |Port ES input] | [Comparator 2
USART2_CK positive input] [USART2
synchronous clock
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Memory and register map STM8L151x6/8 STM8L152x6/8

Table 8. I1/0 port hardware register map (continued)

Address Block Register label Register name ;gfj;
0x00 500F PD_ODR Port D data output latch register 0x00
0x00 5010 PD_IDR Port D input pin value register 0xXX
0x00 5011 Port D PD_DDR Port D data direction register 0x00
0x00 5012 PD_CR1 Port D control register 1 0x00
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 0xXX
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 OxXX
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 F data output latch register 0x00
0x00 501F PG_IDR Port G input pin value register OxXX
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 OxXX
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 0xXX
0x00 502A Port | PI_DDR Port | data direction register 0x00
0x00 502B Pl_CR1 Port | control register 1 0x00
0x00 502C Pl_CR2 Port | control register 2 0x00
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Memory and register map

STM8L151x6/8 STM8L152x6/8

Table 9. General hardware register map (continued)

Address Block Register label Register name Reset status
0x00 516A RTC_CALRH Calibration register high 0x00(")
0x00 516B RTC_CALRL Calibration register low 0x00(")
0x00 516C RTC RTC_TCR1 Tamper control register 1 0x00(")
0x00 516D RTC_TCR2 Tamper control register 2 ox00("

0x00 5T6E to Reserved area
0x00 518A

0x00 5190 CSSLSE CSSLSE_CSR CSS on LSE control and status register oxoo(™

0x00 519A fo Reserved area
0x00 51FF

0x00 5200 SPI1_CR1 SPI1 control register 1 0x00
0x00 5201 SPI1_CR2 SPI1 control register 2 0x00
0x00 5202 SPI1_ICR SPI1 interrupt control register 0x00
0x00 5203 SPI1_SR SPI1 status register 0x02
0x00 5204 SPI1 SPI1_DR SPI1 data register 0x00
0x00 5205 SPI1_CRCPR SPI1 CRC polynomial register 0x07
0x00 5206 SPI1_RXCRCR SPI1 Rx CRC register 0x00
0x00 5207 SPI1_TXCRCR SPI1 Tx CRC register 0x00
0x00 5208

to Reserved area (8 byte)

0x00 520F

0x00 5210 12C1_CR1 I12C1 control register 1 0x00
0x00 5211 12C1_CR2 I12C1 control register 2 0x00
0x00 5212 I2C1_FREQR 12C1 frequency register 0x00
0x00 5213 12C1_OARL I2C1 own address register low 0x00
0x00 5214 12C1_OARH 12C1 own address register high 0x00
0x00 5215 12C1_OARH 12C1 own address register for dual mode 0x00
0x00 5216 12C1_DR I12C1 data register 0x00
0x00 5217 12C1 12C1_SR1 I12C1 status register 1 0x00
0x00 5218 12C1_SR2 I12C1 status register 2 0x00
0x00 5219 12C1_SR3 12C1 status register 3 0x0X
0x00 521A 12C1_ITR 12C1 interrupt control register 0x00
0x00 521B [2C1_CCRL I12C1 clock control register low 0x00
0x00 521C 12C1_CCRH I2C1 clock control register high 0x00
0x00 521D [2C1_TRISER I12C1 TRISE register 0x02
0x00 521E 12C1_PECR 12C1 packet error checking register 0x00
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STM8L151x6/8 STM8L152x6/8

Memory and register map

Table 9. General hardware register map (continued)

Address Block Register label Register name Reset status
0x00 52B0 TIM1_CR1 TIM1 control register 1 0x00
0x00 52B1 TIM1_CR2 TIM1 control register 2 0x00
0x00 52B2 TIM1_SMCR TIM1 Slave mode control register 0x00
0x00 52B3 TIM1_ETR TIM1 external trigger register 0x00
0x00 52B4 TIM1_DER TIM1 DMA1 request enable register 0x00
0x00 52B5 TIM1_IER TIM1 Interrupt enable register 0x00
0x00 52B6 TIM1_SR1 TIM1 status register 1 0x00
0x00 52B7 TIM1_SR2 TIM1 status register 2 0x00
0x00 52B8 TIM1_EGR TIM1 event generation register 0x00
0x00 52B9 TIM1_CCMR1 TIM1 Capture/Compare mode register 1 0x00
0x00 52BA TIM1_CCMR2 TIM1 Capture/Compare mode register 2 0x00
0x00 52BB TIM1_CCMR3 TIM1 Capture/Compare mode register 3 0x00
0x00 52BC TIM1_CCMR4 TIM1 Capture/Compare mode register 4 0x00
0x00 52BD TIM1_CCER1 TIM1 Capture/Compare enable register 1 0x00
0x00 52BE TIM1_CCER2 TIM1 Capture/Compare enable register 2 0x00
0x00 52BF TIM1_CNTRH TIM1 counter high 0x00
0x00 52C0 TIM1_CNTRL TIM1 counter low 0x00
0x00 52CA1 Tiv TIM1_PSCRH TIM1 prescaler register high 0x00
0x00 52C2 TIM1_PSCRL TIM1 prescaler register low 0x00
0x00 52C3 TIM1_ARRH TIM1 Auto-reload register high OxFF
0x00 52C4 TIM1_ARRL TIM1 Auto-reload register low OxFF
0x00 52C5 TIM1_RCR TIM1 Repetition counter register 0x00
0x00 52C6 TIM1_CCR1H TIM1 Capture/Compare register 1 high 0x00
0x00 52C7 TIM1_CCR1L TIM1 Capture/Compare register 1 low 0x00
0x00 52C8 TIM1_CCR2H TIM1 Capture/Compare register 2 high 0x00
0x00 52C9 TIM1_CCR2L TIM1 Capture/Compare register 2 low 0x00
0x00 52CA TIM1_CCR3H TIM1 Capture/Compare register 3 high 0x00
0x00 52CB TIM1_CCR3L TIM1 Capture/Compare register 3 low 0x00
0x00 52CC TIM1_CCR4H TIM1 Capture/Compare register 4 high 0x00
0x00 52CD TIM1_CCRA4L TIM1 Capture/Compare register 4 low 0x00
0x00 52CE TIM1_BKR TIM1 break register 0x00
0x00 52CF TIM1_DTR TIM1 dead-time register 0x00
0x00 52D0 TIM1_OISR TIM1 output idle state register 0x00
0x00 52D1 TIM1_DCR1 DMA1 control register 1 0x00

"_l DocID17943 Rev 10 51/146




Memory and register map

STM8L151x6/8 STM8L152x6/8

Table 9. General hardware register map (continued)

Address Block Register label Register name Reset status
0x00 53C8 to Reserved area
0x00 53DF
0x00 53E0 USART2_SR USART?2 status register 0xCO
0x00 53E1 USART2_DR USART?2 data register 0xXX
0x00 53E2 USART2_BRR1 USART2 baud rate register 1 0x00
0x00 53E3 USART2_BRR2 USART2 baud rate register 2 0x00
0x00 53E4 USART2_CR1 USART2 control register 1 0x00
0x00 53E5 USART2 USART2_CR2 USART2 control register 2 0x00
0x00 53E6 USART2_CR3 USART?2 control register 3 0x00
0x00 53E7 USART2_CR4 USART2 control register 4 0x00
0x00 53E8 USART2_CR5 USART2 control register 5 0x00
0x00 53E9 USART2_GTR USART2 guard time register 0x00
0x00 53EA USART2_PSCR USART2 prescaler register 0x00
0x00 53EB to Reserved area
0x00 53EF
0x00 53F0 USART3_SR USARTS3 status register 0xCO
0x00 53F1 USART3_DR USART3 data register 0xXX
0x00 53F2 USART3_BRR1 USARTS3 baud rate register 1 0x00
0x00 53F3 USART3_BRR2 USARTS3 baud rate register 2 0x00
0x00 53F4 USART3_CR1 USARTS3 control register 1 0x00
0x00 53F5 USART3 USART3_CR2 USART3 control register 2 0x00
0x00 53F6 USART3_CR3 USARTS3 control register 3 0x00
0x00 53F7 USART3_CR4 USARTS3 control register 4 0x00
0x00 53F8 USART3_CR5 USARTS3 control register 5 0x00
0x00 53F9 USART3_GTR USARTS3 guard time register 0x00
0x00 53FA USART3_PSCR USARTS3 prescaler register 0x00
0x00 53FB to Reserved area
0x00 53FF
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Interrupt vector mapping

STM8L151x6/8 STM8L152x6/8

Table 11. Interrupt mapping (continued)

Wakeu Wakeup Wakeup Wakeup
IRQ Source Description from Har:t from from Wait | from Wait Vector
No. block P Active-halt (WFI (WFE address
mode 1)
mode mode) mode)
TIM2/ Capture/Compare/USART ) ) @)
20 USART2 |2 interrupt Yes Yes 0x00 8058
TIM3 Update
[Overflow/Trigger/Break/
TIM3/ USART3 transmission 3)
211 UsART3 complete/transmit data ) ) Yes Yes 0x00 805C
register empty
interrupt
TIM3 Capture/Compare/
TIM3/ USART3 Receive register
22 data full/overrunidle line - - Yes Yes® | 0x00 8060
USART3 :
detected/parity error/
interrupt
23 TIMA Update /overflow/trigger/ ) ) ) Yes® 0x00 8064
COM
24 TIM1 Capture/Compare - - - Yes®) 0x00 8068
25 TIM4 Update/overflow/trigger - - Yes Yes(®) 0x00 806C
26 SPI1 End of Transfer Yes Yes Yes Yes® | 0x00 8070
USART1 transmission
complete/transmit data
27 US_;_OI\I\RA; K register empty/ - - Yes Yes(®) 0x00 8074
TIM5 update/overflow/
trigger/break
USART1 Receive register
USART 1/ | data full/overrun/idle line ) ) 3)
28 TIM5 detected/parity error/ Yes Yes 0x00 8078
TIM5 capture/compare
2 ; (5)
29 | 1PCusPiz | MOmPEY Yes Yes Yes Yes® | 0x00807C

The Low-power wait mode is entered when executing a WFE instruction in Low-power run mode.

2. The TLl interrupt is the logic OR between TIM2 overflow interrupt, and TIM4 overflow interrupts.

In WFE mode, this interrupt is served if it has been previously enabled. After processing the interrupt, the processor goes
back to WFE mode. When this interrupt is configured as a wakeup event, the CPU wakes up and resumes processing.

4. The interrupt from PVD is logically OR-ed with Port E and F interrupts. Register EXTI_CONF allows to select between Port

E and Port F interrupt (see External interrupt port select register (EXTI_CONF) in the RM0031).

5. The device is woken up from Halt or Active-halt mode only when the address received matches the interface address.

62/146
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STM8L151x6/8 STM8L152x6/8

Option bytes

7 Option bytes
Option bytes contain configurations for device hardware features as well as the memory
protection of the device. They are stored in a dedicated memory block.
All option bytes can be modified in ICP mode (with SWIM) by accessing the EEPROM
address. See Table 12 for details on option byte addresses.
The option bytes can also be modified ‘on the fly’ by the application in IAP mode, except for
the ROP, UBC and PCODESIZE values which can only be taken into account when they are
modified in ICP mode (with the SWIM).
Refer to the STM8L15x/STM8L16x Flash programming manual (PM0054) and STM8 SWIM
and debug manual (UM0470) for information on SWIM programming procedures.
Table 12. Option byte addresses
Option Option bits Factory
Address | Option name byte default
No. 6 5 4 3 2 1 0 setting
Read-out
00 4800 protection OPTO ROP[7:0] OxAA
(ROP)
004802 | UBC (User | 5o UBC[7:0] 0x00
oot code size)
00 4807 PCODESIZE OPT2 PCODE([7:0] 0x00
Independent
OPT3 WWDG | WWDG | IWDG | IWDG
00 4808 watchdog [3:0] Reserved CHALT | _HW | HALT | _HW 0x00
option
Number of
stabilization
00 4809 | clock cycles for | OPT4 Reserved LSECNTI[1:0] HSECNT[1:0] 0x00
HSE and LSE
oscillators
Brownout reset | OPT5 BOR_
00 480A (BOR) [3:0] Reserved BOR_TH ON 0x00
00 480B Bootloader 0x00
option bytes OPTBL OPTBL[15:0]
00 480C (OPTBL) [15:0] 0x00
1S7 DoclD17943 Rev 10 63/146




STM8L151x6/8 STM8L152x6/8 Option bytes

3

Table 13. Option byte description (continued)

Option . e
byte no. Option description
BOR_ON:
0: Brownout reset off
OPT5 1: Brownout reset on
BOR_TH[3:1]: Brownout reset thresholds. Refer to Table 19 for details on the thresholds
according to the value of BOR_TH bits.
OPTBL[15:0]:
This option is checked by the boot ROM code after reset. Depending on the content of
OPTBL |addresses 00 480B, 00 480C and 0x8000 (reset vector) the CPU jumps to the

bootloader or to the reset vector.
Refer to the UM0560 bootloader user manual for more details.
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STM8L151x6/8 STM8L152x6/8

Electrical parameters

9.3.2 Embedded reset and power control block characteristics
Table 19. Embedded reset and power control block characteristics
Symbol Parameter Conditions Min. Typ. Max. Unit
BOR detector
O] - 1)
o enabled 0 oA usv
Vpp rise time rate
BOR detector
M - ™
disabled 0 1 ms/V
tvop
BOR detector
(1 - 1)
) enabled 20 o4 usiV
Vpp fall time rate
BOR detector .
disabled Reset below voltage functional range
Vpp rising
BOR detector - 3 -
enabled
tremp | Reset release delay ms
Vpp rising
BOR detector - 1 -
disabled
VpoRr Power-on reset threshold Rising edge 1.3(2) 1.5 1.65
Vepr Power-down reset threshold | Falling edge 1.3() 1.5 1.65
v Brown-out reset threshold 0 | Falling edge 1.67 1.7 1.74
BORO | (BOR_TH[2:0]=000) Rising edge 1.69 1.75 1.80
v Brown-out reset threshold 1 | Falling edge 1.87 1.93 1.97
BORT | (BOR_TH[2:0]=001) Rising edge 1.96 2.04 2.07
\%
v Brown-out reset threshold 2 | Falling edge 2.22 2.3 2.35
BORZ | (BOR_TH[2:0]=010) Rising edge 2.31 2.41 2.44
v Brown-out reset threshold 3 | Falling edge 2.45 2.55 2.60
BOR3 | (BOR_TH[2:0]=011) Rising edge 2.54 2.66 2.7
v Brown-out reset threshold 4 | Falling edge 2.68 2.80 2.85
BOR4 | (BOR _TH[2:0]=100) Rising edge 2.78 2.90 2.95
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STM8L151x6/8 STM8L152x6/8 Electrical parameters

Figure 19. Typical Ipp pw) VS Vpp (LSI clock source), all peripherals OFF
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1. Typical current consumption measured with code executed from RAM.

3
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Electrical parameters STM8L151x6/8 STM8L152x6/8

LSE external clock (LSEBYP=1 in CLK_ECKCR)
The LSE is available on STM8L151xx and STM8L152xx devices only.

Subject to general operating conditions for Vpp and Ty.

Table 30. LSE external clock characteristics

Symbol Parameter Min. Typ. Max. Unit
fise extt” | External clock source frequency 32.768 kHz
Visen® OSC32_IN input pin high level voltage 0.7 x Vpp Vbb

Visel? OSC32_IN input pin low level voltage Vss 0.3 x Vpp Y
Cinse)”) | OSC32_IN input capacitance 0.6 pF
ILEAK_LSE OSC32_IN input leakage current +1 A

1. Guaranteed by design.
2. Data based on characterization results.

HSE crystal/ceramic resonator oscillator

The HSE clock can be supplied with a 1 to 16 MHz crystal/ceramic resonator oscillator. All
the information given in this paragraph is based on characterization results with specified
typical external components. In the application, the resonator and the load capacitors have
to be placed as close as possible to the oscillator pins in order to minimize output distortion
and startup stabilization time. Refer to the crystal resonator manufacturer for more details
(frequency, package, accuracy...).

Table 31. HSE oscillator characteristics

Symbol Parameter Conditions Min. Typ. Max. Unit
fuse High speed external oscillator 1 16 MHz
frequency
Rg Feedback resistor 200 kQ
c(M@ | Recommended load capacitance 20 pF
C =20 pF, 2.5 (startup)
fosc = 16 MHz 0.7 (stabilized)®)
IppHse) | HSE oscillator power consumption mA
C =10 pF, 2.5 (startup)
fosc =16 MHz 0.46 (stabilized)®
Im Oscillator transconductance 3.5 mA/NV
tSU(HSE)(4) Startup time Vpp is stabilized 1 ms

C=C_4=C_, is approximately equivalent to 2 x crystal C| gap-

2. The oscillator selection can be optimized in terms of supply current using a high quality resonator with small R,, value.
Refer to crystal manufacturer for more details

Guaranteed by design.

4. tsy(Hsg) is the startup time measured from the moment it is enabled (by software) to a stabilized 16 MHz oscillation. This
value is'measured for a standard crystal resonator and it can vary significantly with the crystal manufacturer.
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Electrical parameters

STM8L151x6/8 STM8L152x6/8

9.3.5

94/146

Figure 25. Typical LSI clock source frequency vs. Vpp
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Memory characteristics
Ty =-40 to 125 °C unless otherwise specified.
Table 35. RAM and hardware registers
Symbol Parameter Conditions Min. Typ. Max. Unit
VrM Data retention mode () Halt mode (or Reset) | 1.65 - - \Y

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 characterization.
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Electrical parameters

STM8L151x6/8 STM8L152x6/8

9.3.8 Communication interfaces
SPI1 - Serial peripheral interface
Unless otherwise specified, the parameters given in Table 43 are derived from tests
performed under ambient temperature, fgygc k frequency and Vpp supply voltage
conditions summarized in Section 9.3.1. Refer to 1/0 port characteristics for more details on
the input/output alternate function characteristics (NSS, SCK, MOSI, MISO).
Table 43. SPI1 characteristics
Symbol Parameter Conditions(!) Min. Max. Unit
Master mode 0 8
fsck SPI1 clock frequency MHz
Mesck) Slave mode 0 8
tysck) | SPI1clockriseandfall | citive load: C = 30 pF ; 30 ns
tf(SCK) time
tSU(NSS)(2) NSS setup time Slave mode 4 x 1ffsyscLk -
thwss)? | NSS hold time Slave mode 80 -
tW(SCKH)(z) SCK hi . Master mode,
K high and low time 105 145
tw(sckL)? g fmasTeR = 8 MHZ, fsck= 4 MHz
t 2) Master mode 30 -
suMi),) | Data input setup time
tsu(siy Slave mode 3 -
) Master mode 15 -
th(M')(z) Data input hold time
th(siy Slave mode 0 -
ta(so)(z)(3) Data output access time | Slave mode - 3x 1fsyscLk
tdis(so)(z)(4) Data output disable time | Slave mode 30 -
ty(so) @ Data output valid time Slave mode (after enable edge) - 60
> I Master mode (after enable
tV(MO)( ) Data output valid time edge) - 20
th(so)(z) Slave mode (after enable edge) 15 -
i @ Data output hold time Master mode (after enable 1
h(MO) edge) -
1. Parameters are given by selecting 10 MHz I/O output frequency.
2. Values based on design simulation and/or characterization results.
3. Min. time is for the minimum time to drive the output and max. time is for the maximum time to validate the data.
4. Min. time is for the minimum time to invalidate the output and max. time is for the maximum time to put the data in Hi-Z.
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Electrical parameters STM8L151x6/8 STM8L152x6/8

9.3.10 Embedded reference voltage

In the following table, data are based on characterization results unless otherwise specified.

Table 46. Reference voltage characteristics

Symbol Parameter Conditions Min. | Typ. | Max. Unit
lReFINT Internacl c:s;irrir;;i r\1/oltage ) ) 14 uA

T unerur) | AOC ETBINg e wtaneadng e | s o] w
ot | ettt | s s | o
VREFINT out Reference voltage output - 1'(23())2 1.224 1'(23‘)‘2 Vv

Internal reference voltage low-power
ILpgur'” buffer consumption (used for - - 730 | 1200 nA
comparators or output)

IRE,:OUT(1 )4) Buffer output current - - 1 MA
CrEFoUT Reference voltage output load - - 50 pF
Internal reference voltage startu
tvrerINT!) time g P - - 2 3 ms
M2 Internal reference voltage buffer _ )
tBUFEN startup time once enabled 10 HS
5) | Accuracy of Vrgp T stored in the ) )
ACCyReFINT VREFINT_Factory CONV byte 5 mv
Stability of VgregpnT Over temperature | -40 °C <Tp<125°C| - 20 50 ppm/°C
STAByREFINT " . . o
Stability of VregpnT Over temperature | 0 °C <T, <50 °C - - 20 ppm/°C
STABVREFlNT Stabl“ty of VREFlNT after 1000 hours - - - 1000 ppm

Guaranteed by design.

Defined when ADC output reaches its final value +1/2LSB
Tested in production at Vpp =3 V £10 mV.

To guarantee less than 1% Vggpoyt deviation

o DN =

Measured at Vpp = 3 V #10 mV. This value takes into account Vpp accuracy and ADC conversion accuracy.

3
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Electrical parameters STM8L151x6/8 STM8L152x6/8

Table 49. Comparator 2 characteristics

Symbol Parameter Conditions Min | Typ | Max! | Unit
Vbpa Analog supply voltage - 1.65 3.6 \%
VN Comparator 2 input voltage range - 0 Vppa | V
c Fast mode - 15 20
t omparator startup time
START Slow mode ~ |20 25
1.65V <Vpppa<2.7V| - 1.8 3.5
td slow Propagation delay(®) in slow mode us
2.7V <Vppp<3.6V - 25 6
165V <Vppa <27V | - 0.8 2
td fast Propagation delay(®) in fast mode
2.7V <Vppa<3.6V - 1.2 4
Voffset Comparator offset error - - #4 20 | mV
Vppa = 3.3V
Threshold voltage temperature TA_= 0t050°C ppm
dThreshoId/dt coefficient V-= VREF+! 3/4 - 15 30 /°C
VREF+
1/2 VRgg+, 114 VREF+-
c 3) Fast mode - 3.5 5
I urrent consumption A
compz Slow mode - los| 2

1. Based on characterization.

2. The delay is characterized for 100 mV input step with 10 mV overdrive on the inverting input, the non-
inverting input set to the reference.

3. Comparator consumption only. Internal reference voltage (necessary for comparator operation) is not
included.

3
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Electrical parameters

9.3.13 12-bit DAC characteristics
In the following table, data are guaranteed by design.
Table 50. DAC characteristics
Symbol Parameter Conditions Min. Typ. Max. Unit
Vppa Analog supply voltage - 1.8 - 3.6
\Y
VREF+ Reference supply voltage - 1.8 - Vbpa
VRer+=3.3V, no load, i 130 220
| Current consumption on VRggs middle code (0x800)
VREF
supply Vrer+=3.3V,noload, | 220 350
worst code (0x000)
A
Vppa = 3.3V, no load, i 210 320
| Current consumption on Vppa middle code (0x800)
VDDA
supply Vppa=33V,noload, | 320 520
worst code (0x000)
Ta Temperature range -40 - 125 °C
R.(M @ |Resistive load DACOUT buffer ON 5 - - kQ
Ro Output impedance DACOUT buffer OFF - 8 10 kQ
CL(3) Capacitive load - - 50 pF
DACOUT buffer ON 0.2 - Vppa - 0.2 \Y
DAC(Z)O ut DAC_OUT voltage
DACOUT buffer OFF 0 - VRer+ -1LSB | V
Settling time (full scale: for a 12-
bit input code transition between
tsetling | the lowest and the highest input | R = 5 k<, C; <50 pF - 7 12 us
codes when DAC_OUT reaches
the final value +1LSB)
Max frequency for a correct
DAC_OUT (@95%) change R >5kQ C F ) )
Update rate when small variation of the input L 25k € <50p 1 Msps
code (from code i to i+1LSB).
Wakeup time from OFF state.
twakeup | Input code between lowest and RL > 5k C; <50 pF - 9 15 us
highest possible codes.
PSRR+ Power supply rejection ratio (to R.> 5 k€, C_<50 pF . 60 .35 dB

Vppa) (static DC measurement)

1. Resistive load between DACOUT and GNDA
2. Output on PFO or PF1

3. Capacitive load at DACOUT pin

4

It gives the output excursion of the DAC
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Electrical parameters

9.3.14 12-bit ADC1 characteristics
In the following table, data are guaranteed by design.
Table 53. ADC1 characteristics
Symbol Parameter Conditions Min. Typ. Max. Unit
Vbpa | Analog supply voltage - 1.8 3.6
Vegp, | REference supply 24V <Vppps36V 2.4 Vbpa v
+
voltage 1.8 V<Vppa<2.4 V Vopa
VRer- | Lower reference voltage - Vssa
Current on the VDDA
I - -
VDDA input pin 1000 1450
700 A
B B 1 H
Current on the VREF+ (peak)™")
\VREF+ | . 400
input pin 450
i i (average)“)
Conversion voltage
V, - ) - \Y,
AIN range 0 REF+
Ta Temperature range - -40 - 125 °C
. on PF0/1/2/3 fast ) )
RAN \E/xternal resistance on channels 503) kO
AN on all other channels - -
| | | dhold on PF0/1/2/3 fast
nternal sample and ho channels ) )
Cac capacitor 16 PF
on all other channels - -
2.4 V<Vpppas3.6 V
' V<Vopas3.6 0.320 - 16
fAnG ADC sampling clock without zooming
frequency
1.8 V<Vppas24 Y 0.320 - 8 MHz
with zooming
VA|N on PF0/1/2/3 fast (3)(4)
- - 1
channels
fconvy | 12-bit conversion rate v o
AN ON all other } } (3)@)
channels 760 kHz
External trigger
f - - -
TRIG | frequency teonv 1fapc
tLaT External trigger latency - - - 3.5 1fsyscLk
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Table 66. UFQFPN48 - 48-lead, 7x7 mm, 0.5 mm pitch, ultra thin fine pitch quad flat
package mechanical data

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max

A 0.500 0.550 0.600 0.0197 0.0217 0.0236
A1 0.000 0.020 0.050 0.0000 0.0008 0.0020
6.900 7.000 7.100 0.2717 0.2756 0.2795
E 6.900 7.000 7.100 0.2717 0.2756 0.2795
D2 5.500 5.600 5.700 0.2165 0.2205 0.2244
E2 5.500 5.600 5.700 0.2165 0.2205 0.2244
0.300 0.400 0.500 0.0118 0.0157 0.0197

T - 0.152 - - 0.0060 -
0.200 0.250 0.300 0.0079 0.0098 0.0118

e - 0.500 - - 0.0197 -
ddd - - 0.080 - - 0.0031

1.

Values in inches are converted from mm and rounded to 4 decimal digits.

Figure 58. UFQFPN48 - 48-lead, 7x7 mm, 0.5 mm pitch, ultra thin fine pitch quad flat

package recommended footprint
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Dimensions are expressed in millimeters.
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Revision history

Table 70. Document revision history (continued)

Date

Revision

Changes

03-Apr-2013

Updated capacitive sensing channels and “Dynamic consumption” in
Features

Updated LCD feature in Table 2: High-density and medium+ density
STMB8L15xx6/8 low power device features and peripheral counts

Updated Halt mode definition in Section 3.1: Low-power modes
Added Bootloader

Updated Section 3.12: System configuration controller and routing
interface

Added Section 3.13: Touch sensing

Table 5: High-density and medium+ density STM8L15x pin description:
updated NRST/PA1, PIO, PI1, PI2, PEO, PE1, PE2, PF4, PF5, PF6,
PF7, footnote 1. and added Note:

Updated ‘0x00 502E to 0x00 5049’ reserved area in Table 9: General
hardware register map

Updated reference to SWIM/DEBUG manual in Section 7: Option bytes

Updated BOR factory default settings to 0x00 in Table 12: Option byte
addresses

Corrected ROP option byte value in Table 12: Option byte addresses

Added Figure 45: Maximum dynamic current consumption on VREF+
supply pin during ADC conversion

Updated STABVREFINT max value in Table 46: Reference voltage
characteristics

Updated Figure 41: SPI1 timing diagram - master mode
Added Table 57: RAIN max for fADC = 16 MHz

Updated Max DAC_OUT in Table 50: DAC characteristics
Updated Section 9.3.12: Comparator characteristics

31-Jul-2013

Added ‘Top view’ footnotes under the pinout figures in Section 4: Pin
description

Updated the PF4-PF7 pins for the LQFP80 in Table 5: High-density and
medium+ density STM8L15x pin description

Updated all packages:

Updated Figure 57: UFQFPN48 - 48-lead, 7x7 mm, 0.5 mm pitch, ultra
thin fine pitch quad flat package outline and Table 65: LQFP48 - 48-pin,
7 x 7 mm low-profile quad flat package mechanical data

Added Figure 49: LQFP80 - 80-pin, 14 x 14 mm low-profile quad flat
package recommended footprint

Added ‘tape and reel’ in Table 69: Ordering information scheme
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