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Functional overview STM8L151x4/6, STM8L152x4/6

and STM8L152x4/6 devices, the acquisition sequence is managed by software and it
involves analog I/0O groups and the routing interface.

Reliable touch sensing solutions can be quickly and easily implemented using the free
STMS8 Touch Sensing Library.

3.14 Timers

Medium-density STM8L151x4/6 and STM8L152x4/6devices contain one advanced control
timer (TIM1), two 16-bit general purpose timers (TIM2 and TIM3) and one 8-bit basic timer
(TIM4).

All the timers can be served by DMA1.

Table 3 compares the features of the advanced control, general-purpose and basic timers.

Table 3. Timer feature comparison

. Counter | Counter DMA1 Capture/compare | Complementary
Timer . Prescaler factor request
resolution type . channels outputs
generation
Any integer
TIM1 from 1 to 65536 3+1 3
16-bit up/down
TIM2 Any power of 2
Yes 2
TIM3 from 1 to 128
None
. Any power of 2
TIM4 1 8-bit up from 1 to 32768 0

3.141 TIM1 - 16-bit advanced control timer

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

e 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 1/0
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)

3
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STM8L151x4/6, STM8L152x4/6 Functional overview

3.19

3

Development support

Development tools

Development tools for the STM8 microcontrollers include:
e The STice emulation system offering tracing and code profiling

e The STVD high-level language debugger including C compiler, assembler and
integrated development environment

e  The STVP Flash programming software
The STM8 also comes with starter kits, evaluation boards and low-cost in-circuit
debugging/programming tools.

Single wire data interface (SWIM) and debug module

The debug module with its single wire data interface (SWIM) permits non-intrusive real-time
in-circuit debugging and fast memory programming.

The single-wire interface is used for direct access to the debugging module and memory
programming. The interface can be activated in all device operation modes.

The non-intrusive debugging module features a performance close to a full-featured
emulator. Beside memory and peripherals, CPU operation can also be monitored in real-
time by means of shadow registers.

Bootloader

A bootloader is available to reprogram the Flash memory using the USART1 interface. The
reference document for the bootloader is UM0560: STM8 bootloader user manual.
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STM8L151x4/6, STM8L152x4/6

Pinout and pin description

Table 4. Legend/abbreviation for table 5

Type I=input, O = output, S = power supply
FT Five-volt tolerant
Level TT 3.6 V tolerant
Output HS = high sink/source (20 mA)
Port and control | Input float = floating, wpu = weak pull-up
configuration Output T = true open drain, OD = open drain, PP = push pull
Bold X (pin state after reset release).
Reset state Unless otherwise specified, the pin state is the same during the reset phase (i.e.
“under reset”) and after internal reset release (i.e. at reset state).

Table 5. Medium-density STM8L151x4/6, STM8L152x4/6 pin description

Pin
number Input Output
c
3 2 — o o%
E E o 2 s = [ 2 Default alternate
T S ] Pin name e o 4 ERI St -
g o Z a Flo | s|E|9 = = function
LiWL| Qalep S s al |2 £
22| %l O © 3| £ c|l O o T ©
d S| 9 I o = | = s3
a5l 3 = x | <
& & )
gl O T
J | |
2|1 |1|C3|NRST/PA1(T /0 X HS X |Reset |PA1
HSE oscillator input /
PA2/0SC_IN/ .
3| 2 | 2 |B4|[USARTT_TX]4Y /0 X | X | X [HS| X | X |port A2 |[USARTT transmit]/
o [SPI1 master in- slave
[SPI1_MISO]
out]/
HSE oscillator output /
4|13 |3|C4 PA3/9¢)SC—OUT/[USA5T1 110 X | X | X [HS| X | X |Port A3 |[USART1 receive]/ [SPI1
_RX[A)/[SPI1_MOSI[t /
master out/slave inj/
- B
5| - |- |- |LCD_COMOP/ADCT_IN2/|I/O|(3| X | X | X |[HS| X | X |Port A4 nout 2 / Comparator 1
COMP1_INP put 2/ .omp
- positive input
Timer 2 - break input /
PA4/TIM2_BKIN/ [Timer 2 - external
) [TIM2_ETRJ™) TT trigger] / LCD_COM O /
4 | 4 D3 LCD_COMO(Z)/ 1/0 @ X | X | X HS| X | X |Port A4 ADC1 input 2 /
ADC1_IN2/COMP1_INP Comparator 1 positive
input
Timer 3 - break input /
PAS5/TIM3_BKIN/ R LCD_COM 1/ ADC1
6|-|-|-|LCD_COM1@/ADCI_IN1/|I/O|(3| X | X | X [HS| X | X |Port A5 |input 1/
COMP1_INP Comparator 1 positive
input
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Pinout and pin description

STM8L151x4/6, STM8L152x4/6

Table 5. Medium-density STM8L151x4/6, STM8L152x4/6 pin description (continued)

nul:r:rl;er Input Output
Sk _ . %
E E o) o 2 s g § 3 Default alternate
o e I S - Pin name 22 3|3 S = .
g gl Z a Flo 2| s| E| @ E 5 function
LLiolgp S=s|al| x| £&
3369 § | S|E|E|o|a|l B8
d| N ar e | ® =
S5 S - % | <
T w|o
[e]e) T
J |
Timer 3 - break input /
PA5/TIM3_?(§)IN/ [Timer 3 - external
[TIM3_ETR]™) TT trigger] | LCD_COM 1/
5|5 b4 LCD_COM1@)/ADC1_IN1/ VO @) X | X | X |HS| X | X PortAS |\ input 1 /
COMP1_INP Comparator 1 positive
input
[ADCT1 - trigger] /
PAG6/[ADC1_TRIG]Y) LCD_COM2 /
716 |-]- LCD_COM2(2)/ADC1_IN0/ 1/0 '(I'3'I)' X | X | X |HS| X | X |[Port A6 |ADC1 input0/
COMP1_INP Comparator 1 positive
input
8| - | - |- |PA7/LCD_SEG0©®) I/O|FT| X | X | X |HS| X | X |Port A7 |LCD segment 0
Timer 2 - channel 1/
PBO®)TIM2_CH1/ LCD segment 10 /
2413 |12|E3|LCD_SEG101) /0 (T3T) X®|x®)| X [HS| X | X |Port BO |[ADC1_IN18/
ADC1_IN18/COMP1_INP Comparator 1 positive
input
Timer 3 - channel 1/
PB1/TIM3_CH1/ LCD segment 11/
25|14 [13|G1|LCD_SEG11@) o[l X | x | X [HS| x | x |PortB1 |ADC1_IN17/
ADC1_IN17/COMP1_INP Comparator 1 positive
input
Timer 2 - channel 2/
PB2/ TIM2_CH2/ LCD segment 12/
26|15 |14 |F2|LCD_SEG12(?) 110 (T3T) X | X | X [HS| X | X |Port B2 |ADC1_IN16/
ADC1_IN16/COMP1_INP Comparator 1 positive
input
Timer 2 - external trigger
PB3/TIM2_ETR/ / LCD segment 13
27| - | - | - |LcD_SEG13®) o[ls| X | x | X [Hs| x | x |Port B3 |/ADC1_IN15 /
ADC1_IN15/COMP1_INP Comparator 1 positive
input
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Memory and register map STM8L151x4/6, STM8L152x4/6

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

Address Block Register label Register name ;gfj;
0x00 500A PC_ODR Port C data output latch register 0x00
0x00 500B PC_IDR Port C input pin value register 0xXX
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
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 OxXX
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

Table 9. General hardware register map

Address Block Register label Register name ;Z::;

0x00 501E

to Reserved area (28 bytes)

0x00 5049

0x00 5050 FLASH_CR1 Flash control register 1 0x00
0x00 5051 FLASH_CR2 Flash control register 2 0x00
0x00 5052 et FLASH PUKR Flash program nlteaggtré/runprotection key 0x00
0x00 5053 FLASH _DUKR Data EEPROM unprotection key register 0x00
0x00 5054 FLASH IAPSR Flash in-applicat:g;igtrgl:c;ramming status 0x00
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STM8L151x4/6, STM8L152x4/6

Memory and register map

Table 9. General hardware register map (continued)

Address Block Register label Register name Reset
status
0x00 5055
to Reserved area (27 bytes)
0x00 506F
0x00 5070 DMA1_GCSR DMA1 global conflguratlon & status OXEC
register
0x00 5071 DMA1_GIR1 DMAA1 global interrupt register 1 0x00
0x00 5072 to
0x00 5074 Reserved area (3 bytes)
0x00 5075 DMA1_COCR DMA1 channel 0 configuration register 0x00
0x00 5076 DMA1_COSPR DMA1 channel O status & priority register 0x00
0x00 5077 DMA1_CONDTR DMA1 number of data to transfer register 0x00
(channel 0)
0x00 5078 DMA1 COPARH DMAA1 peripheral address high register 0x52
- (channel 0)
0x00 5079 DMA1_COPARL DMAA1 peripheral address low register 0X00
(channel 0)
0x00 507A DMA1 Reserved area (1 byte)
0x00 507B DMA1 COMOARH DMA1 memory 0 address high register 0x00
- (channel 0)
0x00 507C DMA1 COMOARL DMA1 memory 0 address low register 0x00
- (channel 0)
0x00 507D to
0x00 507E Reserved area (2 bytes)
0x00 507F DMA1_C1CR DMA1 channel 1 configuration register 0x00
0x00 5080 DMA1_C1SPR DMAT1 channel 1 status & priority register 0x00
0x00 5081 DMA1 CINDTR DMA1 number of data to transfer register 0x00
- (channel 1)
0x00 5082 DMA1_C1PARH DMAA1 peripheral address high register 0x52
(channel 1)
0x00 5083 DMA1 C1PARL DMAA1 peripheral address low register 0x00
- (channel 1)
1S7 DocID15962 Rev 15 41/142




STM8L151x4/6, STM8L152x4/6

Memory and register map

Table 10. CPU/SWIM/debug module/interrupt controller registers

Address Block Register Label Register Name ;:3;
0x00 7F00 A Accumulator 0x00
0x00 7F01 PCE Program counter extended 0x00
0x00 7F02 PCH Program counter high 0x00
0x00 7F03 PCL Program counter low 0x00
0x00 7F04 XH X index register high 0x00
0x00 7F05 | cpPu(® XL X index register low 0x00
0x00 7F06 YH Y index register high 0x00
0x00 7F07 YL Y index register low 0x00
0x00 7F08 SPH Stack pointer high 0x03
0x00 7F09 SPL Stack pointer low OxFF
0x00 7FOA CCR Condition code register 0x28

O)é?(gg I;(;g;o CPU Reserved area (85 byte)
0x00 7F60 CFG_GCR Global configuration register 0x00
0x00 7F70 ITC_SPR1 Interrupt Software priority register 1 OxFF
0x00 7F71 ITC_SPR2 Interrupt Software priority register 2 OxFF
0x00 7F72 ITC_SPR3 Interrupt Software priority register 3 OxFF
0x00 7F73 ITC_SPR4 Interrupt Software priority register 4 OxFF
0x00 7F74 ITC-SPR ITC_SPR5 Interrupt Software priority register 5 OxFF
0x00 7F75 ITC_SPR6 Interrupt Software priority register 6 OxFF
0x00 7F76 ITC_SPR7 Interrupt Software priority register 7 OxFF
0x00 7F77 ITC_SPR8 Interrupt Software priority register 8 OxFF
0x00 7F78
to Reserved area (2 byte)
0x00 7F79
0x00 7F80 SWIM SWIM_CSR SWIM control status register 0x00
0x00 7F81
to Reserved area (15 byte)
0x00 7F8F
"_l DoclD15962 Rev 15 55/142




STM8L151x4/6, STM8L152x4/6 Electrical parameters

Table 20. Total current consumption in Run mode

Para Max
Symbol | er Conditions(" Typ Unit
55 °C |85 °c(? [105°c(®) (125 °.c(4)
fcpu=125kHz | 0.39 | 0.47 | 049 | 0.52 0.55
fcou=1MHz | 048 | 056 | 0.58 | 0.61 0.65
HSI RC osc.
fcou=4MHz | 0.75 | 0.84 | 0.86 | 0.91 0.99
(16 MHz)® | Y
fcpu=8MHz | 110 | 120 | 125 | 1.31 1.40
Al fcpu=16MHz | 1.85 | 1.93 | 2.12®) | 2.20®) | 236
peripherals
OFF fcpu=125kHz | 0.05 | 0.06 | 0.09 | 0.11 0.12
Supply codé
t =
IoDRUN) icnu:tzin executed HSE external fcpy =1 MHz 0.18 | 0.19 | 0.20 0.22 0.23 mA
ode®) gomfRAM, clock fcpu=4MHz | 055 | 062 | 064 | 0.71 0.77
pp rom f =f, (7)
165V to (erumtuse)lt =8 MHz | 089 | 120 | 121 | 122 | 124
36V fopy =16 MHz | 1.90 | 2.22 | 2.23®) | 2.24®) | 2.28®)
LSI RC osc. -
(ivp. 36 kH) fepu = fLsi 0.040|0.045| 0.046 | 0.048 | 0.050
LSE external
clock fopu = fLse 0.035/0.040(0.048®)| 0.050 | 0.062
(32.768 kHz)
fopu=125kHz | 0.43 | 055 | 0.56 | 0.58 0.62
fcpu=1MHz | 0.60 | 0.77 | 0.80 | 0.82 0.87
HSIRC
o) fcpu=4MHz | 111 | 134 | 137 | 1.39 1.43
OSC.
fcpu=8MHz | 1.90 | 220 | 223 | 2.31 2.40
Al fopu=16MHz | 38 |460| 475 | 4.87 4.88
peripherals fopu=125kHz | 0.30 | 0.36 | 0.39 | 0.44 0.47
Supply |OFF, code
| Current executed HSE eXternal fCPU = 1 MHZ 040 050 052 055 056 A
DD(RUN) lin Run |from Flash, |clock _ "
mode. | Vop from | (fepu=frse) fcpu=4MHz | 115 | 131 | 140 | 145 1.48
165Vto |(7) fcru=8MHz | 217 | 233 | 2.44 2.56 2.77
36V
fcou=16MHz | 4.0 |4.46| 452 | 4.59 4.77
LSIRC osc. |fcpy = figi 0.110 [0.123| 0.130 | 0.140 | 0.150
LSE ext.
clock
(32.768 fopy = fLse 0.100 [0.101] 0.104 | 0.119 | 0.122
kHz)(10)

All peripherals OFF, Vpp from 1.65 V to 3.6 V, HSI internal RC osc., fcpy=fsyscLk
For devices with suffix 6

For devices with suffix 7

N =

For devices with suffix 3
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Electrical parameters STM8L151x4/6, STM8L152x4/6

CPU executing typical data processing

6. The run from RAM consumption can be approximated with the linear formula:
Ipp(run_from_RAM) = Freq * 90 pA/MHz + 380 pA

7. Oscillator bypassed (HSEBYP = 1 in CLK_ECKCR). When configured for external crystal, the HSE consumption
(Ipp Hse) Must be added. Refer to Table 31.

Tested in production.

The run from Flash consumption can be approximated with the linear formula:
Ipp(run_from_Flash) = Freq * 195 pA/MHz + 440 pA

10. Oscillator bypassed (LSEBYP = 1 in CLK_ECKCR). When configured for external crystal, the LSE consumption
(Ipp Lsg) must be added. Refer to Table 32.

Figure 13. Typ IDD(RUN) VS. VDD, fch = 16 MHz

3.00

-40°C
2.75 - 25°C [
85°C
2.50 —

2.25

IDD(RUN)HSI [mA]

2.00

1.75

1.50

1.8 2.1 26 3.1 36
Voo [V]

ai18213b

1. Typical current consumption measured with code executed from RAM

3
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Electrical parameters STM8L151x4/6, STM8L152x4/6

Table 28. Current consumption under external reset

Symbol Parameter Conditions Typ Unit
Vpp=1.8V 48
Supply current under All pins are externally
I . Vpp=3V 76 A
DP(RST) | external reset (1 tied to Vpp bb H
VDD =36V 91

1. All pins except PAO, PBO and PB4 are floating under reset. PAO, PBO and PB4 are configured with pull-up under reset.

9.34 Clock and timing characteristics

HSE external clock (HSEBYP =1 in CLK_ECKCR)

Subject to general operating conditions for Vpp and Tp.

Table 29. HSE external clock characteristics

Symbol Parameter Conditions Min Typ Max Unit
External clock source
fhsE_ext | ) 1 - 16 MHz
requency
OSC_IN input pin high level
V - = -
HSEH | \oltage 0.7 x Vpp Vbop '
OSC_IN input pin low level
VHSEL voltaae putp VSS - 0.3x VDD
OSC_IN input
Cinrse) capacitance(!) ) ) 26 - pF
OSC_IN input leakage
ILEAK_HSE | Cirrent P g Vss < Vin < Vop ; ] +1 uA

1. Data guaranteed by design.
LSE external clock (LSEBYP=1 in CLK_ECKCR)
Subject to general operating conditions for Vpp and Tp.

Table 30. LSE external clock characteristics

Symbol Parameter Min Typ Max Unit
fLSE_ext 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
Cin(LsE) OSC32_IN input capacitance!") - 0.6 - pF

|LEAK_LSE OSC32_IN input leakage current - - +1 HA

1. Data guaranteed by design.

2. Data based on characterization results.

3
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STM8L151x4/6, STM8L152x4/6

Electrical parameters

Figure 18. LSE oscillator circuit diagram
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Internal clock sources

Subject to general operating conditions for Vpp, and Thx.

High speed internal RC oscillator (HSI)

In the following table, data is based on characterization results, not tested in production,
unless otherwise specified.

Table 33. HSI oscillator characteristics

Symbol Parameter Conditions(1) Min Typ Max Unit
fusi Frequency Vpp=3.0V - 16 - MHz
Vpp =3.0V, T, =25°C 1@ - 1(2) %
Vpp = 3.0V, 0 °C <Tp <55 °C 1.5 - 1.5 %
Accuracy of HSI Vpp =3.0V,-10°C<Tp <70 °C -2 - %
ACChg | oscillator (factory Vpp =3.0V, -10 °C <T, <85 °C 25 - %
calibrated) Vpp = 3.0 V, -10 °C <T, <125 °C 45 - %
1.65V <Vpp <3.6 V, .
-40 °C <Tp <125 °C 4.5 i 3 %
TRIM HSI user trimming Trimming code # multiple of 16 - 0.4 0.7 %
step® Trimming code = multiple of 16 - 15 %
HSI oscillator setup ) ) @)
suHs) | time (wakeup time) 3.7 6 Ks
HSI oscillator power
oo(Hsh | consumption ’ ; 100 | 1409 1 pa

S

Tested in production.

Vpp = 3.0V, Ty =-40 to 125 °C unless otherwise specified.

The trimming step differs depending on the trimming code. It is usually negative on the codes which are multiples of 16

(0x00, 0x10, 0x20, 0x30...0xEO). Refer to the AN3101 “STM8L15x internal RC oscillator calibration” application note for

more details.

Guaranteed by design.

S74
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STM8L151x4/6, STM8L152x4/6

Electrical parameters

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
1esck) Slave mode 0 8
tysci) | SPITclockriseandfall | oo itive load: © = 30 pF - 30
tf(SCK) time
tSU(NSS)(2) NSS setup time Slave mode 4 x 1ffgyscLk -
thnss)? | NSS hold time Slave mode 80 -
tW(SCKH)(z) SCK hi . Master mode,
K high and low time 105 145
tw(sckL)? 9 fmasTeR = 8 MHZ, fsck= 4 MHz
t 2) Master mode 30 -
suMi),) | Data input setup time
tsu(siy Slave mode 3 -
t ) Master mode 15 -
M) ,) | Data input hold time ns
thesi) Slave mode 0 -
ta(so)(z)(s) 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
2 — Master mode (after enable
tV(Mo)( ) Data output valid time edge) - 20
th(so)(z) Slave mode (after enable edge) 15 -
o (@) 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 STM8L151x4/6, STM8L152x4/6

Figure 34. SPI1 timing diagram - slave mode and CPHA=0

NSS input \ /I

tsu(Nss) :

te(SCK) ———p» th(NSS) _.<—>:

1
! 1 B - |
CPHA=0 | '/ \ /. \ f \' !
CPOL=0 X ! 4 h

3 !
c ' |
£ PtwSCKH) L M ' g , ,
S |cPHA=0 | tw(sckL) ' " ! ' . :
® | CPOL=1 —:—\_}/—\_ _I/_\_/_._
! 1 1
1 I 1 - . h
| ) tV(50) -e— th(SO) ~—1 ->'—:<- tr(scK) tdis(SO) ~e—pt
ta(soO) +~&—» | : : \ + tf(SCK) [ ,
1 - 1 1
MISO —( "' MSB OUT X BIT6 OUT . LSB OUT )—
OUTPUT : . |
tsu(sl) ->.—:4|—
1
MOSI | X = X X
INPUT X | MSB IN ! B|‘[1 IN LSB IN

1
:4— th(sl) ——
ai14134c

Figure 35. SPI1 timing diagram - slave mode and CPHA=1(1)

NSS input \ f.

[SUNSSye—> o lyscky——> th(NSS) >
= | CPHA=1 b | ' : , !
g crpoL=0 \ |
X | cPHA=1 . ! '
CPOL=1 ! --W
w 1 1 \ ”
0 ty(SO) e t g T(SCKY Lty ! A
ta(S0) »r—e ¥ v(SO) ! h(SO) «_jtf(SCK) d|s(SO)—,<—>E

MISO - -- |
OUTPUT 4(]( MsBouT X BIT6 OUT X LSB OUT )—

tsu(SI) —e———>ie— th(s)—>

MOS| X wmss BIT1 N X Lsn X
INPUT ' --

ai14135

1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.

3
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9.3.14 12-bit ADC1 characteristics

In the following table, data is guaranteed by design, not tested in production.

Table 53. ADC1 characteristics

Symbol Parameter Conditions Min Typ Max Unit
Vbpa | Analog supply voltage - 1.8 - 3.6 \Y,
Vegr, | REference supply 24V <Vppas 36V 2.4 - Vbpa \

+
voltage 1.8V Vppa<2.4 V Vopa v
VREF- Lower reference voltage - Vssa \
Current on the VDDA
I - -
VDDA input pin 1000 1450 MA
700 uA
Current on the VREF+ (peak)!")
lVREF+ |, . 400
input pin 450
- - M| A
(average)
Conversion voltage
V - ) - Vv
AN | ange 0 REF+ \%
Ta Temperature range - -40 - 125 °C
i on PFO fast channel - -
RAN External resistance on 5003) KO
VaN on all other channels - -
on PFO fast channel - -
Capc Intern'fal sample and hold 16 oF
capacitor on all other channels - -
2.4 V<Vppas3.6 V 0.320 - 16 MHz
fapc ADC sampling clock without zooming
frequency 1.8 V<Vmma<2.4 V
8 V<Vppa<2. 0.320 - 8 MHz
with zooming
Van on PFO fast } ) 4(4)(5) MHz
channel
fcony 12-bit conversion rate
VN on all other
AI'\(l:hannels i i 7601 kHz
External trigger
f - - - t
TRIG | frequency conv 1/fapc
AT External trigger latency - - - 3.5 1fsyscLk
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Figure 38. ADC1 accuracy characteristics

VRer+ ;.. Voba )
1LSB, = or —— depending on package
[ IDEAL =095 ( 209 JePending on packag )]

(1) Example of an actual transfer curve
(2) The ideal transfer curve
(3) End point correlation line

4095 o - - - s s s e s s soooooo oo '
4094 —
4093

Er=Total Unadjusted Error: maximum deviation
between the actual and the ideal transfer curves.
Eo=Offset Error: deviation between the first actual
transition and the first ideal one.

Eg=Gain Error: deviation between the last ideal
transition and the last actual one.

Ep=Differential Linearity Error: maximum deviation
between actual steps and the ideal one.

E| =Integral Linearity Error: maximum deviation

between any actual transition and the end point
correlation line.

/IIIIIII|

I | | |
4093 4094 4095 4096

Vssa DDA ai14395b

Figure 39. Typical connection diagram using the ADC

VoD STM8
Sample and hold ADC
vr converter
0.6V
(1)
Ran AINX Rabc 12-bit
\ 4 converter
) vr
= Cparasiic ® 0.6V F Canc”
£ 50nA
ai17090f

Refer to Table 53 for the values of Ry and Cppc.-

2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the
pad capacitance (roughly 7 pF). A high Cpapasitic value will downgrade conversion accuracy. To remedy
this, fapc should be reduced.

3
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Package information STM8L151x4/6, STM8L152x4/6

10.3 UFQFPN48 package information

Figure 46. UFQFPN48 - 48-lead, 7 x 7 mm, 0.5 mm pitch, ultra thin fine pitch quad flat
package outline

Pin 1 identifier
laser marking area

4
<«

% A X
4

v

A
E E|l 1
T¢ O * v Seating
O[ddd | Apq Pane
v Vv e b
Detail Y
< D »
-~ Y
Exposed pad
area < D2 -
L
C 0.500x45°
pin1 corner R 0.125 typ.
Detail Z
Z
AOB9_ME_V3

Drawing is not to scale.
2. All leads/pads should also be soldered to the PCB to improve the lead/pad solder joint life.

There is an exposed die pad on the underside of the UFQFPN package. It is recommended to connect and
solder this back-side pad to PCB ground.

3
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10.7

132/142

WLCSP28 package information

Figure 58. WLCSP28 - 28-pin, 1.703 x 2.841 mm, 0.4 mm pitch wafer level chip scale
package outline

//Tobb [Z
el—» A1 ball b
wlo PR location y
N / — \ N
O® Of ([P S f
\
‘ N D, % Detail A ‘
ODEE® D |
| OB < o i O —-—-— ¢
®EE® D !
Noeh | @ @@ @ D |
I I
® @ @Y% | D | !
' R F A2]<n] O|aaa '
Bump side Die ID A > (4X) Wafer back side
Side view
> ﬁ | ——
A ' RN
K I'U'U“U‘UJ ™
v ! \
| \
Front view \I
/ A1
) /]
. \\ —~ /T é
BCCC@ZIXY] 5 - Seating plane
fddam 228X
Detail A
rotated by 90°
AOAM_ME_V3

1. Drawing is not to scale.
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134/142

Figure 59. WLCSP28 marking example (package top view)

Dot (ball 1) \O

Product

identification”

[ 8LY3

Date code

Revision code
/
Y Ww R«T

MS37788V1

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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1 Part numbering

For a list of available options (memory, package, and so on) or for further information on any
aspect of this device, please contact your nearest ST sales office.

Figure 60. Medium-density STM8L15x ordering information scheme

Example: STM8 L 151 C 4 U 6 TR

Product class g

STM8 microcontroller

Family type

L = Low power

Sub-family type
151 = Ultra-low-power
152 = Ultra-low-power with LCD

Pin count
C =48 pins
K = 32 pins
G = 28 pins

Program memory size
4 =16 Kbyte
6 = 32 Kbyte

Package

U = UFQFPN
T=LQFP

Y = WLCSP

Temperature range

3=-40°Cto125°C

7=-40°Cto105°C
=-40°Cto85°C

Delivery
TR = Tape & Reel

1. For a list of available options (e.g. memory size, package) and orderable part numbers or for further
information on any aspect of this device, please contact the ST sales office nearest to you.
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