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Description STM8L151x6/8 STM8L152x6/8

2.1 STMB8L ultra-low-power 8-bit family benefits

High-density and medium+ density STM8L15xx6/8 devices are part of the STM8L ultra-low-
power family providing the following benefits:

e Integrated system
—  Up to 64 Kbyte of high-density embedded Flash program memory
—  Up to 2 Kbyte of data EEPROM
—  Up to 4 Kbyte of RAM
— Internal high-speed and low-power low speed RC.
— Embedded reset
e  ultra-low-power consumption
— 1 pAin Active-halt mode
—  Clock gated system and optimized power management

—  Capability to execute from RAM for Low-power wait mode and Low-power run
mode

e Advanced features
— Upto 16 MIPS at 16 MHz CPU clock frequency

—  Direct memory access (DMA) for memory-to-memory or peripheral-to-memory
access.

e  Short development cycles

— Application scalability across a common family product architecture with
compatible pinout, memory map and modular peripherals.

—  Wide choice of development tools
STMBSL ultra-low-power microcontrollers can operate either from 1.8 to 3.6 V (down to

1.65 V at power-down) or from 1.65 to 3.6 V. They are available in the -40 to +85 °C and -40
to +125 °C temperature ranges.

These features make the STM8L ultra-low-power microcontroller families suitable for a wide
range of applications:

e Medical and handheld equipment

e Application control and user interface

e  PC peripherals, gaming, GPS and sport equipment

e Alarm systems, wired and wireless sensors

e  Metering

The devices are offered in five different packages from 32 to 80 pins. Different sets of

peripherals are included depending on the device. Refer to Section 3 for an overview of the
complete range of peripherals proposed in this family.

All STM8L ultra-low-power products are based on the same architecture with the same
memory mapping and a coherent pinout.

Figure 1 shows the block diagram of the High-density and medium+ density STM8L15xx6/8
families.
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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 Functional overview

3.2

3.2.1

3.2.2

3

Central processing unit STM8

Advanced STM8 Core

The 8-bit STM8 core is designed for code efficiency and performance with an Harvard
architecture and a 3-stage pipeline.

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 most instructions

e XandY 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-bit stack pointer - access to a 64 Kbyte 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 lookup 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

Interrupt controller

The high-density and medium+ density STM8L15xx6/8x devices feature a nested vectored
interrupt controller:

¢ Nested interrupts with 3 software priority levels

e 32 interrupt vectors with hardware priority

e Up to 40 external interrupt sources on 11 vectors

e Trap and reset interrupts
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3.141

3.14.2

3.14.3

3.15

3.15.1

3.15.2
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16-bit advanced control timer (TIM1)

This is a high-end timer designed for a wide range of control applications. With its
complementary outputs, dead-time control and center-aligned PWM capability, the field of
applications is extended to motor control, lighting and half-bridge driver.

e  16-bit up, down and up/down autoreload counter with 16-bit prescaler

¢ 3 independent capture/compare channels (CAPCOM) configurable as input capture,
output compare, PWM generation (edge and center aligned mode) and single pulse
mode output

e 1 additional capture/compare channel which is not connected to an external I/O
e  Synchronization module to control the timer with external signals

e Break input to force timer outputs into a defined state

e 3 complementary outputs with adjustable dead time

e  Encoder mode

e Interrupt capability on various events (capture, compare, overflow, break, trigger)

16-bit general purpose timers (TIM2, TIM3, TIM5)

e  16-bit autoreload (AR) up/down-counter

e  7-bit prescaler adjustable to fixed power of 2 ratios (1...128)

e 2individually configurable capture/compare channels

e PWM mode

e Interrupt capability on various events (capture, compare, overflow, break, trigger)

e  Synchronization with other timers or external signals (external clock, reset, trigger and
enable)

8-bit basic timer (TIM4)

The 8-bit timer consists of an 8-bit up auto-reload counter driven by a programmable
prescaler. It can be used for timebase generation with interrupt generation on timer overflow
or for DAC trigger generation.

Watchdog timers

The watchdog system is based on two independent timers providing maximum security to
the applications.

Window watchdog timer

The window watchdog (WWDG) is used to detect the occurrence of a software fault, usually
generated by external interferences or by unexpected logical conditions, which cause the
application program to abandon its normal sequence.

Independent watchdog timer

The independent watchdog peripheral (IWDG) can be used to resolve processor
malfunctions due to hardware or software failures.

3
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STM8L151x6/8 STM8L152x6/8

Pin description

4

3

Pin description

Figure 3. STM8L151M8 80-pin package pinout (without LCD)
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1. Pin 22 is reserved and must be tied to Vpp.
2. The above figure shows the package top view.

Figure 4. STM8L152M8 80-pin package pinout (with LCD)
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1. The above figure shows the package top view.
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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]
g c
& - I S
-1 & [ g =3 ; o w
3T Pin name g 2 |2 2|2 g g Default alternate
alol Sl n Flo || 3l &|=|alal €8 function
Wl w O = | 8| 3| E|E|0|a| £&
gl cl g I o =% T ©
Sz 8 | %< ==
o | o
c I
['s
=1
LCD segment 25
PC7/LCD_SEG250) /ADC1_IN3/ USART3
ADC1_IN3/USART3_CK/ synchronous clock/
- | - |46|-®|[cOMP2_INM] I IO|FT®| X | X | X |HS| X | X |Port C7 |[Comparator 2 negative
[COMP1_INP]/ input] | [Comparator 1
[LCD_COMS5j positive input]/
[LCD_coms5]®
Timer 3 - channel 2/
;’L‘DE%'I;I M7E3R_ICGI?22)// o [ADC1_Trigger] / LCD
29| 25|20|G3 LCD_S_EG7(3)/ADC1_IN22/ /O |FT X | X | X|HS| X | X [Port DO 71[982:?;;;3%010_;2562
[COMP2_INP] : P P
input]
Timer 3 - trigger /
PD1/TIM3_ETR/ LCD_COM3/
LCD_COM3®)/ADC1_IN21/ ®) ADC1_IN21/
3026 121)/G2 [COMP1_INPJII VOFT®H X | X X \HS| X} X' |Port D1 [Comparator 1 positive
[COMP2_INP] input] [[Comparator 2
positive input]
Timer 1 - channel 1/
PD2/TIM1_CH1 LCD segment 8 /
31|27 [22|E4|/LCD_SEG8®G)ADC1_IN20/|I/O|FT®| X | X | X |HS| X | X |Port D2|ADC1_IN20/
[COMP1_INP] [Comparator 1 positive
input]
Timer 1 - trigger /
E(EZ);/ -Is-lgl (3155)1/- R/ LCD segment 9/
32|28 |23|F3| 7| \lg/ I/O[FT®] X | X | X |HS| X | X |Port D3|ADC1_IN19/
[CO MP 1_INP] [Comparator 1 positive
input]
Timer 1 - channel 2/
;T_[c):‘gﬂswlgé 1C 8%2)/ LCD segment 18 /
5745] - | - - I/O|FT®| X | X | X |HS| X | X |Port D4|ADC1_IN10/
ADCT_IN10/ [Comparator 1 positive
[COMP1_INP] &0mp P
input]
Timer 1 - channel 2/
PD4/TIM1_CH2 LCD segment 18/
/LCD_SEG18) ®) ADC1_IN10/SPI2
L ADC1_IN10/SPI2_MISO/ VOIFTPH X | X X \HS| X | X |Port D4/ i er in/slave out/
[COMP1_INP] [Comparator 1 positive
input]
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Pin description STM8L151x6/8 STM8L152x6/8

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

Pin number Input Output
o]
g c
& - 2| 8 $%
ol « ;' o Pin name gl 2 | o S| 3 § @ Default alternate
0| © c| o > — c s f= 2 e u f ti
Tt s Flo|=|3 & x/Qla| ts8 unction
Gl gl = 9 = | 8| 3|02 =%
a3 3 s = | @ s -
X | £
o w o
c I
['s
>
PD5/TIM1_CHS3 Timer 1 - channel 3/
/LCD_SEG196) ®) LCD segment 19/
58\ 46| - | - |ADCT IN9/ VOIFT®H X X X \HS| X} X Port DS |\ i -1 \No/ [Comparator
[COMP1_INP] 1 positive input]
Timer 1 - channel 3/
PD5/TIM1_CH3 LCD segment 19/
(3)
| _@)|/LCD_SEG19(¥) ©) ADC1_INY/
34 ADC1_IN9/SPI2_MOSI/ VOIFT®H X | X X |HS| X} X' |Port D5 SPI2 master out/slave
[COMP1_INP] in/ [Comparator 1
positive input]
Timer 1 - break input /
PD6/TIM1_BKIN LCD segment 20 /
/LCD_SEG200) ®) ADC1_IN8/RTC
591471 - | - |apct INs/RTC_caLie  |VO|FTT| X | X | X [HS| X | X |Port D6/ i Stion/[Comparator
[COMP1_INPJIVREFINT 1 positive input]/Internal
reference voltage output
Timer 1 - break input /
PD6/TIM1_BKIN LCD segment 20 /
/LCD_SEG200) ADC1_IN8/RTC
- | - |35]-4|ADC1_IN8/RTC_CALIB/ [I/O|FT®| X | X | X |HS| X | X |Port D6 |calibration/SPI2 clock/
SPI2_SCK/[COMP1_INP]/ [Comparator 1 positive
VREFINT input]/Internal reference
voltage output
Timer 1 - inverted
PD7/TIM1_CH1N channel 1/ LCD segment
/LCD_SEG21©) ®) 21/ADC1_IN7 /RTC
60148 | - | - |Apc1 IN7/IRTC_ALARM |VO[FTY| X | X | XUHS| X | X Port DT/ [Comparator 1
[COMP1_INPJNREFINT positive inputj/Internal
reference voltage output
Timer 1 - inverted
hannel 1/ LCD segment
PD7/TIM1_CH1N c g
- | - |36]-4|ADC1_IN7/RTC_ALARM  [1/0|FT®)| X | X | X |HS| X | X |Port D7aa”t” b
/SPI2_NSS/[COMP1_INPJ/ master/siave
VREFINT select/[Comparator 1
positive input]/Internal
reference voltage output
_ | _ |PG4/LCD_SEG32/ ®6) LCD segment 32 /
61149 SPI2_NSS VOIFT™ X | X | X |HS| X | X' |Port G4 SPI2 master/slave select
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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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STM8L151x6/8 STM8L152x6/8

Memory and register map

Table 9. General hardware register map (continued)

Address Block Register label Register name Reset status
0x00 5148 RTC_CR1 Control register 1 0x00(")
0x00 5149 RTC_CR2 Control register 2 0x00(")
0x00 514A RTC_CR3 Control register 3 oxoo(™
0x00 514B RTC Reserved area (1 byte)
0x00 514C RTC_ISR1 Initialization and status register 1 0x01
0x00 514D RTC_ISR2 Initialization and Status register 2 0x00
81((83 ZEE Reserved area (2 byte)
0x00 5150 RTC_SPRERH Synchronous prescaler register high oxoo(™
0x00 5151 RTC RTC_SPRERL Synchronous prescaler register low oxFF(M
0x00 5152 RTC_APRER Asynchronous prescaler register ox7F("
0x00 5153 Reserved area (1 byte)
0x00 5154 RTC_WUTRH Wakeup timer register high oxFF(
0x00 5155 RTC RTC_WUTRL Wakeup timer register low oxFF(M
0x00 5156 Reserved area (1 byte)
0x00 5157 RTC_SSRL Subsecond register low 0x00
0x00 5158 RTC_SSRH Subsecond register high 0x00
0x00 5159 RTC_WPR Write protection register 0x00
0x00 5158 RTC_SSRH Subsecond register high 0x00
0x00 5159 RTC_WPR Write protection register 0x00
0x00 515A RTC RTC_SHIFTRH Shift register high 0x00
0x00 515B RTC_SHIFTRL Shift register low 0x00
0x00 515C RTC_ALRMART1 Alarm A register 1 ox00("
0x00 515D RTC_ALRMAR2 Alarm A register 2 ox00("
0x00 515E RTC_ALRMAR3 Alarm A register 3 ox00("
0x00 515F RTC_ALRMAR4 Alarm A register 4 oxo0(

0)82805;?2;0 Reserved area (4 byte)
0x00 5164 RTC_ALRMASSRH Alarm A subsecond register high 0x00(")
0x00 5165 RTC RTC_ALRMASSRL Alarm A subsecond register low ox00("
0x00 5166 RTC—ALE;\{A ASSMS Alarm A masking register 0x00(")
0)8?(805;%;0 Reserved area (3 byte)

‘Y_I DoclD17943 Rev 10 47/146




STM8L151x6/8 STM8L152x6/8

Memory and register map

Table 9. General hardware register map (continued)
Address Block Register label Register name Reset status
0x00 521F
to Reserved area (17 byte)

0x00 522F

0x00 5230 USART1_SR USART1 status register 0xCO
0x00 5231 USART1_DR USART1 data register 0xXX
0x00 5232 USART1_BRR1 USART1 baud rate register 1 0x00
0x00 5233 USART1_BRR2 USART1 baud rate register 2 0x00
0x00 5234 USART1_CR1 USART1 control register 1 0x00
0x00 5235 USART1 USART1_CR2 USART1 control register 2 0x00
0x00 5236 USART1_CR3 USART1 control register 3 0x00
0x00 5237 USART1_CR4 USART1 control register 4 0x00
0x00 5238 USART1_CR5 USART1 control register 5 0x00
0x00 5239 USART1_GTR USART1 guard time register 0x00
0x00 523A USART1_PSCR USART1 prescaler register 0x00
0x00 523B

to Reserved area (21 byte)

0x00 524F

0x00 5250 TIM2_CR1 TIM2 control register 1 0x00
0x00 5251 TIM2_CR2 TIM2 control register 2 0x00
0x00 5252 TIM2_SMCR TIM2 Slave mode control register 0x00
0x00 5253 TIM2_ETR TIM2 external trigger register 0x00
0x00 5254 TIM2_DER TIM2 DMA1 request enable register 0x00
0x00 5255 TIM2_IER TIM2 interrupt enable register 0x00
0x00 5256 TIM2_SR1 TIM2 status register 1 0x00
0x00 5257 TIM2_SR2 TIM2 status register 2 0x00
0x00 5258 TIM2_EGR TIM2 event generation register 0x00
0x00 5259 TiM2 TIM2_CCMR1 TIM2 capture/compare mode register 1 0x00
0x00 525A TIM2_CCMR2 TIM2 capture/compare mode register 2 0x00
0x00 525B TIM2_CCER1 TIM2 capture/compare enable register 1 0x00
0x00 525C TIM2_CNTRH TIM2 counter high 0x00
0x00 525D TIM2_CNTRL TIM2 counter low 0x00
0x00 525E TIM2_PSCR TIM2 prescaler register 0x00
0x00 525F TIM2_ARRH TIM2 auto-reload register high OxFF
0x00 5260 TIM2_ARRL TIM2 auto-reload register low OxFF
0x00 5261 TIM2_CCR1H TIM2 capture/compare register 1 high 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 5422 to Reserved area

0x00 542E

0x00 542F LCD LCD_CR4 LCD control register 4 0x00
0x00 5430 Reserved area (1 byte) 0x00
0x00 5431 RI_ICR1 Timer input capture routing register 1 0x00
0x00 5432 RI_ICR2 Timer input capture routing register 2 0x00
0x00 5433 RI_IOIR1 I/0 input register 1 0xXX
0x00 5434 RI_IOIR2 I/0 input register 2 0xXX
0x00 5435 RI_IOIR3 I/0 input register 3 0xXX
0x00 5436 RI_IOCMR1 I/O control mode register 1 0x00
0x00 5437 RI_IOCMR2 I/O control mode register 2 0x00
0x00 5438 R RI_IOCMR3 I/O control mode register 3 0x00
0x00 5439 RI_IOSR1 I/0O switch register 1 0x00
0x00 543A RI_IOSR2 I/O switch register 2 0x00
0x00 543B RI_IOSR3 I/O switch register 3 0x00
0x00 543C RI_IOGCR I/O group control register O0x3F
0x00 543D RI_ASCR1 Analog switch register 1 0x00
0x00 543E RI_ASCR2 Analog switch register 2 0x00
0x00 543F RI_RCR Resistor control register 1 0x00
0x00 5440 COMP_CSR1 Comparator control and status register 1 0x00
0x00 5441 COMP_CSR2 Comparator control and status register 2 0x00
0x00 5442 CC:%':\AMF;;/ COMP_CSR3 Comparator control and status register 3 0x00
0x00 5443 COMP_CSR4 Comparator control and status register 4 0x00
0x00 5444 COMP_CSR5 Comparator control and status register 5 0x00

1. These registers are not impacted by a system reset. They are reset at power-on.

3
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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.
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STM8L151x6/8 STM8L152x6/8 Electrical parameters

9

9.1

9.1.1

9.1.2

9.1.3

9.14

3

Electrical parameters

Parameter conditions

Unless otherwise specified, all voltages are referred to Vgg.

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 Ty= 25 °C and Tp = Tp max (given 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 (meanz30).

Typical values

Unless otherwise specified, typical data are based on Tp = 25 °C, Vpp = 3 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+20).

Typical curves

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

Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 11.

Figure 11. Pin loading conditions

—— STMSL PIN

50 pF_

MS32617V1
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Electrical parameters STM8L151x6/8 STM8L152x6/8

Current consumption of on-chip peripherals

Table 27. Peripheral current consumption

Symbol Parameter TYP. Unit
y VDD =30V
loo(Tima) TIM1 supply current(") 10
Ibp(TiM2) TIM2 supply current (V) 7
Ibp(TivMa) TIM3 supply current (V) 7
IbD(TIMS) TIM5 supply current (1) 7
Ibp(TIM4) TIM4 timer supply current O 3
IbbusART1) | USART1 supply current (2) 5
IbD(USART2) USART2 supply current (2) 5
MA/MHZz
IbD(USART3) USART3 supply current (2) 5
Ibbspiv) SPI1 supply current ?) 3
Ibb(spi2) SPI2 supply current () 3
Ibb(2c1) 12C1 supply current () 4
Ibb(DMAT) DMA1 supply current(® 3
IbDwwDG) WWDG supply current(@) 1
IDD(ALL) Peripherals ON®) 63
Ippabct) ADC1 supply current®) 1500
Ibb(pAC) DAC supply current(® 370
Ibbcomp1) Comparator 1 supply current(® 0.160
Slow mode 2
Ibbcomp2) | Comparator 2 supply current(®)
Fast mode 5
| Power voltage detector and brownout Reset unit supply pA
DD(PVD/BOR) | et (7) 2.6
Ibb(BOR) Brownout Reset unit supply current (7) 24
including LSI supply 045
current
lobpwoG) Independent watchdog supply current
excluding LSI
0.05
supply current

1. Data based on a differential Ipp measurement between all peripherals OFF and a timer counter running at 16 MHz. The
CPU is in Wait mode in both cases. No IC/OC programmed, no I/O pins toggling. Not tested in production.

2. Data based on a differential I[pp measurement between the on-chip peripheral in reset configuration and not clocked and
the on-chip peripheral when clocked and not kept under reset. The CPU is in Wait mode in both cases. No I/O pins toggling.
Not tested in production.

3. Peripherals listed above the Ipp (L) parameter ON: TIM1, TIM2, TIM3, TIM4, TIM5, USART1, USART2, USART3, SPI1,
SPI2, 12C1, DMA1, WWDG.

4. Data based on a differential [pp measurement between ADC in reset configuration and continuous ADC conversion.
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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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Device marking

The following figure gives an example of topside marking orientation versus pin 1 identifier
location.

Other optional marking or inset/upset marks, which identify the parts throughout supply
chain operations, are not indicated below.

Figure 50. LQFP80 marking example (package top view)

Standard ST logo Revision code

| —
(1)
Product identification | R 4 |

x STMBL151 |
wx MaTh | Date code
/

Pin 1 identifier | | | | | Y | W |

T

MS37447V3

1. Parts marked as “ES”,”"E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
samples to run qualification activity.
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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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1.

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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