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Pin description

STM8AL318x STM8AL3L8x

Figure 7. STM8AL3188 48-pin pinout (without LCD)
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1. Pin 13 is reserved and must be tied to Vpp.
2. The above figure shows the package top view.
Figure 8. STM8AL3L88 48-pin pinout (with LCD)
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The above figure shows the package top view.
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Pin description

Table 5. High-density STM8AL3x8x pin description (continued)

Pin
number Input Output
S=
3 | 8 5 @
. o > Q| 5 c o .

ol ¢ | ® Pin name g2 |, 2| o S - | Default alternate function

0l © | |l o c| 5| =| 0 -2

gl g =582 288 55

gl gl g ol 3 £ '% S3

J | - = e

x L
w o
I
PB6/SPI1_MOSI/ fgg S”;af:;?‘:gs‘/'a"e in/

45| 37 LCD_SEG16®) WO |FTG)| X | X | X |HS| X | X |Port B6 ADCH I?\HZ/Com arator 1

ADC1_IN12/COMP1_INP T P

- - positive input
PB6/SPI1_MOSI/ SPI1 master out/
LCD SEG16®) ) slave in / LCD segment 16 /

-1 - 130 ADC1_IN12/DAC_OUT2/ /O |FT X | X| X |HS| X | X |Port B6 S\E))Et1altl/\lé§rrl]gﬁ;\;oihfnnel
COMP1_INP fputiomp

- positive input
PB7/SPI1_MISO/ fgg sn;af:;ltn1 7S I/ave o

46|38 |31|LCD_SEG17®) NOFTO| X | X | X |HS| X | X |Port B7 ADCH ﬁ\” 1/Comparator 1
ADC1_IN11/COMP1_INP = P

positive input

65| 53 |37 |PCO/I2C1_SDA 110 [FTO) X X T®| - |PortCO |I2C1 data

66| 54 |38 |PC1/12C1_SCL 110 [FT®)| X X T®)| - |Port €1 |12C1 clock

USART1 receive /
PC2/USART1_RX/ LCD segment 22 /

69| 57 |41|LCD_SEG22/ADC1_IN6/ |I/O|FT®)| X | X | X |HS| X | X |Port C2 |ADC1_IN6/Comparator 1

COMP1_INP/VREFINT positive input/Internal
reference voltage output
PC3/USART1_TX/ USART1 transmit /

- | - |42|LCD_SEG230) I/O|FT®)| X | X | X |HS| X | X |Port C3 |LCD segment 23/
ADC1_IN5 ADC1_IN5
PC3/USART1_TX/ USART1 transmit /

LCD SEG233 ) LCD segment 23 /
70|58 | - ADC1_IN5/COMP2_INM/ /O |FT X | X| X |[HS| X | X |PortC3 |ADC1_IN5/ o
Comparator 2 negative input
COMP1_INP . oy
- /Comparator 1 input positive
USART1 synchronous clock
PC4/USART1_CK/ /12C1_SMB / Configurable
12C1_SMB/CCO/ clock output / LCD segment
71|59 |43|LCD_SEG244) WO[FTO| X | X | X |HS| X | X |Port C4 |24 /ADC1_IN4 /
ADC1_IN4/COMP2_INM/ Comparator 2 negative input
COMP1_INP / Comparator 1 positive
input
PC5/0SC32_IN LSE oscillator input / [SPI1
72| 60 |44 |/[SPI1_NSSJ2/ WOFTO| X | X | X |HS| X | X |Port C5 |master/slave select]/
[USART1_TX[@ [USART1 transmit]

3

DoclD027179 Rev 6

31/131




STM8AL318x STM8AL3L8x

Pin description

Table 5. High-density STM8AL3x8x pin description (continued)

Pin

number Input Output
5=
3 | 8 5 @
. gl 2 =] €2 i
ol ¥ | » Pin name 2| 5 2| o 2 » | Default alternate function
g E E Fle | £ HE 2lalal &
Gl G| o E 3| £ % o|a g )
g/ a0 3 = -
x L
w o
T
PD5/TIM1_CIEI?; Timer 1 - channel 3/LCD
/LCD_SEG19 3) (5) segment 19/
58| 46 ADC1_IN9/ VOIFT™] X | X X |HS| X| X |Port DS ADC1_IN9/Comparator 1
COMP1_INP positive input
Timer 1 - channel 3/LCD
Z%SE;TISNS@%F(I% / segment 19 / ADC1_IN9/
- | - 134apct INo/sPi2 Mosy | 7O FTO) X | X | X |HS| X | X |Port D5 |SPI2 master out/slave
COMP1 INP in/Comparator 1 positive
— input
Timer 1 - break input / LCD
;DL%?)/TISI\QC,T?(I)((%\; segment 20 / ADC1_IN8 /
59| 47 ADCT INSRTC CALIB, | /@ FTO)| X | X | X |HS| X | X |Port D6 |RTC calibration/Comparator
COMP1 INP/VREFINT 1 positive input/Internal
- reference voltage output
Timer 1 - break input / LCD
Z%%Tlswgé%((y)\; segment 20 / ADC1_IN8 /
- | - |35|ADCT IN8IRTC_CALIBI |1O[FT®)| X | X | X |HS| X | X |Port Dg |RTC calibration/SPi2
SPI2 SCK/COMP1 INP/ clock/Comparator 1 positive
VREFINT - input/Internal reference
voltage output
Timer 1 - inverted channel 1/
PD7/TIM1_CH1N LCD segment 21/
/LCD_SEG21@) 5) ADC1_IN7 /RTC
60|48 - ADC1_IN7/RTC_ALARM/ VOFT™) X | X | X |HS| X} X' |Port D7 alarm/Comparator 1 positive
COMP1_INP/VREFINT input/Internal reference
voltage output
Timer 1 - inverted channel 1/
PD7/TIM1_CH1N LCD segment 21/
/LCD_SEG21@) ADC1_IN7 / RTC alarm
- | - |36|ADC1_IN7/RTC_ALARM/ |[I/O|FT®)| X | X | X [HS| X | X |Port D7 |/SPI2 master/slave
SPI2_NSS/COMP1_INP/V select/Comparator 1 positive
REFINT input/Internal reference
voltage output
PG4/LCD_SEG32/ (5) LCD segment 32 / SPI2
611491 - SPI2_NSS VO FTH) X} X X HS| X | X |Port G4 master/slave select
PG5/LCD_SEG33/ (5) LCD segment 33 / SPI2
62|50 | - SPI2_SCK I/O|FT®)| X | X | X [HS| X | X |Port G5 clock
PG6/LCD_SEG34/ (5) LCD segment 34 / SPI2
63|51 - SPI2_MOSI VOFT=H X | X XAHS| X X \Port G6 | 1 ier out- slave in

3
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STM8AL318x STMBAL3L8x Pin description

Table 5. High-density STM8AL3x8x pin description (continued)

Pin
number Input Output
S =
ol © =| 8 g9
. o 5 Q| 5 c9 .
ol ¥ | » Pin name 2| 5 2| o 2 » | Default alternate function
2 &g "2 15 822 g 58
Ll = |8 ¢ E|E|lo|a| S &
olo|C ] £z S3
i | s | L= €| 2
w o
T
[USA]I(?ZP synchronous
(8) 2) clock]*“’ / SWIM input and
51111 E'C\ZM;QLIJESEI?S’IE_TCI:IGJEQ)/ /0] - | X | X | X [HS| X | X [Port A0 |output/
— Beep output/ Infrared Timer
output
68| 56 |40 |Vgso S| - =|-1-1]-1]-1- |lOsground voltage
67|55 (39 |Vpp2 S| - -|-1-1-1-1- |IOssupply voltage
48| - | - |Vssa S| - -|-1-1]-1-1- |lOsground voltage
47| - | - |Vopa S| - -1 -1-1-1-1- |lOssupply voltage

1. At power-up, the PA1/NRST pin is a reset input pin with pull-up. To be used as a general purpose pin (PA1), it can be
configured only as output open-drain or push-pull, not as a general purpose input. Refer to Section Configuring NRST/PA1
pin as general purpose output in STM8L051/L052 Value Line, STM8L151/L152, STM8L162, STM8AL31, STM8AL3L MCU
lines reference manual (RM0031).

2. []Alternate function remapping option (if the same alternate function is shown twice, it indicates an exclusive choice not a
duplication of the function).

Available onSTM8AL3L8xdevices only.
A pull-up is applied to PBO and PB4 during the reset phase. These two pins are input floating after reset release.

In the 5V tolerant I/Os, the protection diode to Vpp is not implemented.

o gk~ w

In the open-drain output column, ‘T’ defines a true open-drain 1/O (P-buffer, weak pull-up and protection diode to Vpp are
not implemented).

Available on STM8AL3L8x devices only. On STM8AL318x devices it is reserved and must be tied to Vpp.

N

The PAO pin is in input pull-up during the reset phase and after reset release.
High Sink LED driver capability available on PAO.

Note: The slope control of all GPIO pins, except true open drain pins, are programmable. By
default the slope control is limited to 2 MHz.

System configuration options

As shown in Table 5: High-density STM8AL3x8x pin description, some alternate functions
can be remapped on different I/O ports by programming one of the two remapping registers
described in the “Routing interface (RI) and system configuration controller” section in
STMB8L051/L052 Value Line, STM8L151/L152, STM8L162, STM8AL31, STM8AL3L MCU
lines reference manual (RM0031).

3
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Memory and register map

Table 9. General hardware register map

Address Block Register label Register name Reset status
0x00 502E
to Reserved area (44 byte)
0x00 5049
0x00 5050 FLASH_CR1 Flash control register 1 0x00
0x00 5051 FLASH_CR2 Flash control register 2 0x00
0x00 5052 FLASH PUKR Flash program memory unprotection key 0x00
Flash register
0x00 5053 FLASH DUKR Data EEPROM unprotection key register 0x00
0x00 5054 FLASH IAPSR Flash m-applncahon.programmlng status 0x00
- register
0x00 5055
to Reserved area (27 byte)
0x00 506F
0x00 5070 DMA1_GCSR DMA1 global conflguratlon & status OXEC
DMA1 register
0x00 5071 DMA1_GIR1 DMA1 global interrupt register 1 0x00
0x00 5072 to
0x00 5074 Reserved area (3 byte)
0x00 5075 DMA1_COCR DMA1 channel 0 configuration register 0x00
0x00 5076 DMA1_COSPR DMA1 channel 0 status & priority register 0x00
0x00 5077 DMA1 CONDTR DMA1 number of data to transfer register 0x00
- (channel 0)
0x00 5078 DMA1 COPARH DMA1 peripheral address high register 0x52
- (channel 0)
DMA1 ; ;
0x00 5079 DMA1_COPARL DMAA1 peripheral address low register 0x00
(channel 0)
0x00 507A 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 byte)
0x00 507F DMA1_C1CR DMA1 channel 1 configuration register 0x00
0x00 5080 DMA1_C1SPR DMA1 channel 1 status & priority register 0x00
0x00 5081 DMA1_C1NDTR DMA1 number (c::fhc;e:]tsetﬁt;ansfer register 0x00
DMA1
0x00 5082 DMA1_C1PARH DMA1 peripheral address high register 0x52
(channel 1)
0x00 5083 DMA1 C1PARL DMAA1 peripheral address low register 0x00
- (channel 1)
‘Yl DoclD027179 Rev 6 41/131




Memory and register map STM8AL318x STMBAL3L8x

Table 9. General hardware register map (continued)

Address Block Register label Register name Reset status
0x00 5386 to
0x00 5387 Reserved area (2 byte)
0x00 5388 DAC_CH1RDHRH DAC channel 1 nght allgned data holding 0x00
register high
DAC - - -
0x00 5389 DAC_CH1RDHRL DAC channel 1 rlght aligned data holding 0x00
register low
0x00 538A to
0x00 538B Reserved area (2 byte)
0x00 538C DAC_CHILDHRH DAC channel 1 Igft allgped data holding 0x00
register high
DAC . .
0x00 538D DAC_CHILDHRL DAC channel 1 Ieft aligned data holding 0x00
register low
0x00 538E
to 0x00 538F Reserved area (2 byte)
0x00 5390 DAC DAC_CH1DHR8 | DAC channel 1 8-bit data holding register 0x00
0x00 5391 to
0x00 5393 Reserved area (3 byte)
0x00 5394 DAC_CH2RDHRH DAC channel 2 rlght allgned data holding 0x00
register high
DAC - - -
0x00 5395 DAC_CH2RDHRL DAC channel 2 rlg_ht aligned data holding 0x00
register low
0x00 5396 to
0x00 5397 Reserved area (2 byte)
0x00 5398 DAC_CH2LDHRH DAC channel 2 Igft allgped data holding 0x00
register high
DAC : :
0x00 5399 DAC_CH2LDHRL DAC channel 2 Ie_ft aligned data holding 0x00
register low
0x00 539A
to 0x00 5398 Reserved area (2 byte)
0x00 539C DAC DAC_CH2DHR8 | DAC channel 2 8-bit data holding register 0x00
0x00 539D
to 0x00 539F Reserved area (3 byte)
0x00 53A0 DAC_DCH1RDHRH DAC channel 1 nght allgned data holding 0x00
register high
DAC - - -
0x00 53A1 DAC_DCH1RDHRL DAC channel 1 rlght aligned data holding 0x00
register low
0x00 53A2
to 0x00 53AB Reserved area (3 byte)

52/131
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Interrupt vector mapping

6 Interrupt vector mapping
Note: Slope control of all GPIO pins can be programmed except true open drain pins and by
default is limited to 2 MHz.
Table 11. Interrupt mapping
IRQ| Source Description f‘r'fr':‘i_lua‘:t Wfar:(::p f:’x?r:“\enl;:it f:’:?r:(w;t Vector
No. block mode Ac::;e(;:alt ng‘:,vg;) m(::;';l)zﬂ) address
RESET |Reset Yes Yes Yes Yes 0x00 8000
TRAP Software interrupt - - - - 0x00 8004
0 TLI® External Top level Interrupt - - - - 0x00 8008
1 FLASH |EOP/WR_PG_DIS - - Yes Yes® | 0x00 800C
2 | DMA10/1 |DMA1 channels 0/1 - - Yes Yes® | 0x00 8010
3 | DMA12/3 |DMA1 channels 2/3 - - Yes Yes® | 0x00 8014
4 RTg/SLSS E_ ggg i"‘n'f‘;fr‘ui;tte"”p” LSE Yes Yes Yes Yes 0x00 8018
5 | Eoun E?:fé';time"“pt/ PvD Yes Yes Yes Yes® | 0x00 801C
6 | EXTIB/G |External interrupt port B/G Yes Yes Yes Yes® | 0x00 8020
7 | EXTID/H |External interrupt port D/H Yes Yes Yes Yes® | 0x00 8024
8 EXTIO External interrupt 0 Yes Yes Yes Yes®) 0x00 8028
9 EXTI External interrupt 1 Yes Yes Yes Yes®) 0x00 802C
10 EXTI2 |External interrupt 2 Yes Yes Yes Yes® | 0x00 8030
11 EXTI3 |External interrupt 3 Yes Yes Yes Yes® | 0x00 8034
12 EXTI4 |External interrupt 4 Yes Yes Yes Yes® | 0x00 8038
13 EXTI5 |External interrupt 5 Yes Yes Yes Yes® | 0x00 803C
14 EXTI6 External interrupt 6 Yes Yes Yes Yes(®) 0x00 8040
15 EXTI7 External interrupt 7 Yes Yes Yes Yes®) 0x00 8044
16 LCD LCD interrupt - - Yes Yes 0x00 8048
17 ﬁk/ﬁl/ ii’::fur; t?'ll'(l)lc\:/lk'l Sg‘; g‘;zgi‘z - - Yes Yes | 0x00 804C
DAC
18 %%':\AAI;;/ Comparator 1 and 2 Yes Yes Yes Yes® | 0x00 8050
interrupt/ADC1
ADCH1
‘Y_I DoclD027179 Rev 6 59/131




Interrupt vector mapping

STM8AL318x STM8AL3L8x

Table 11. Interrupt mapping (continued)

Wakeu Wakeup Wakeup Wakeup
IRQ| Source Descriotion from Har:t from from Wait | from Wait Vector
No. block P Active-halt (WFI (WFE address
mode (1)
mode mode) mode)
TIM2 update
/overflow/trigger/break/
TIM2/ USART2 transmission 3)
191 UsaRT2 complete/transmit data ) ) Yes Yes 0x00 8054
register empty
interrupt
TIM2/ Capture/Compare/USART 3)
20 USART2 |2 interrupt - - Yes Yes 0x00 8058
TIM3 Update
/Overflow/Trigger/Break/
TIM3/ USARTS3 transmission 3)
21| UsART3 complete/transmit data ) ) Yes Yes 0x00 805C
register empty
interrupt
TIM3 Capture/Compare/
TIM3/ USART3 Receive register
22 data full/overrun/idie line - - Yes Yes® | 0x00 8060
USART3 :
detected/parity error/
interrupt
23 TIM1 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.I'_AI‘,\RA; K register empty/ - - Yes Yes(®) 0x00 8074
TIMS update/overflow/
trigger/break
USART 1/ (LjJStAlf?'Il'J Receiv;'ed:egf'ister
28 | TiMs | @@ TIHOVETIUNICE Ane - - Yes Yes® | 0x00 8078
detected/parity error/
TIM5 capture/compare
201 i (5)
29 | 12C1/SPI2 ISFC>|12 interrupt™/ Yes Yes Yes Yes® | 0x00 807C

1. The Low-power wait mode is entered when executing a WFE instruction in Low-power run mode.
The TLI interrupt is the logic OR between TIM2 overflow interrupt, and TIM4 overflow interrupts.

3. 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.

E and Port F interrupt. See more details about the external interrupt port select register (EXTI_CONF) in the

STMB8L051/L052 Value Line, STM8L151/L152, STM8L162, STM8AL31, STM8AL3L MCU lines reference manual

(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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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.
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 and DAC accuracy values are determined by characterization of a batch of
samples from a standard diffusion lot over the full temperature range.

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 10.

Figure 10. Pin loading conditions

STM8AL PIN

50 pF ____

MSv36439V1
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9.1.5

9.2

66/131

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 11.

Figure 11. Pin input voltage

STMS8AL PIN

MSv44107V1

Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 15: Voltage characteristics,
Table 16: Current characteristics and Table 17: Thermal characteristics may cause
permanent damage to the device. These are stress ratings only, and a functional operation
of the device at these conditions is not implied. Exposure to maximum rating conditions for
extended periods of time may affect the device’s reliability.

The device’s mission profile (application conditions) is compliant with the JEDEC JESD47
qualification standard, its extended mission profiles are available on demand.

Table 15. Voltage characteristics

Symbol Ratings Min Max Unit
) External supply voltage )
Voo- Vss (including Vppa) ™" 0.3 4.0
Input voltage on true open-drain pins
(PCO and PC1) Voo + 4.0
2 ive- -
VN Ir?put voltage on five-volt tolerant (FT) Ves- 0.3 Voo + 4.0 Vv
pins
Input voltage on any other pin 4.0
see Absolute maximum
VEsp Electrostatic discharge voltage ratings (electrical sensitivity)
on page 116

1. All power (VDD1’ VDDZ’ VDDS’ VDD4’ VDDA) and ground (Vss1, Vss2, Vss3, Vss4, VSSA) pins must always
be connected to the external power supply.

2. V)y maximum must always be respected. Refer to Table 16. for maximum allowed injected current values.

3

DoclD027179 Rev 6




Electrical parameters STM8AL318x STM8AL3L8x

1. CPU executing typical data processing

2. The run from RAM consumption is approximated with the linear formula:
Ipp(run_from_RAM) = Freq. * 95 yA/MHz + 250 pA

3. Guaranteed by characterization results.

Oscillator bypassed (HSEBYP = 1 in CLK_ECKCR). When configured for external crystal, the HSE consumption
(Ipp Hsg) Must be added. Refer to Table 32.

5. The run from Flash consumption is approximated with the linear formula:
Ipp(run_from_Flash) = Freq. * 200 yA/MHz + 330 pA

6. Oscillator bypassed (LSEBYP = 1 in CLK_ECKCR). When configured for external crystal, the LSE consumption
(Ipp Lsg) must be added. Refer to Table 33

Figure 13. Typical Ipprun) from RAM vs. Vpp (HSI clock source), fcpy =16 MHz(")

2
14 1
<
£
< 1.2 1
I
% 1 =i 25°C
@ 85°C
I
5038 e 105°C
o
a —p— 125°C
206
-40°C
0.4
0.2
0 r r r r . v
1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6

Vop (V)
MS19109V1

1. Typical current consumption measured with code executed from RAM.

3
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Figure 14. Typical Ipprun) from Flash vs. Vpp (HSI clock source), fcpy = 16 MHz(!)
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MS19112V1
1. Typical current consumption measured with code executed from Flash.
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Low speed internal RC oscillator (LSI)

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

Table 35. LSI oscillator characteristics

Symbol Parameter Conditions(? Min. Typ. Max. | Unit
fisi Frequency - 26 38 56 kHz
tsusi) | LS oscillator wakeup time - - - 200 [V
LSI oscillator frequency 0°C <T,<85°C 12 ) 1" %

Pusn | arift®

1. Vpp=1.65V1t03.6V, Ty =-40to 125 °C unless otherwise specified.

2. Guaranteed by design.
3. This is a deviation for an individual part, once the initial frequency has been measured.

Figure 24. Typical LSI clock source frequency vs. Vpp

0.04
el 25°C
85°C
e 105°C
0.038 1
e 125°C
-40°C
) H—H—-—.—-_H_H_H_._._._._.
E—o,ose 1
5 _ —
§ —— —— ~—"—
8 0.034
o«
0.032 1
0.03 T
1.8 2 2.2 24 26 2.8 3 3.2 3.4 3.6
VDDN)
MS19116V1
9.3.5 Memory characteristics
Tp =-40 to 125 °C unless otherwise specified.
Table 36. RAM and hardware registers
Symbol Parameter Conditions Min. Typ. Max. Unit
VrMm 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 results.

3
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Figure 27. Typical pull-up resistance Rpy vs. Vpp with V|\=Vgg
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Figure 28. Typical pull-up current |, vs. Vpp with V|y=Vgg
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Output driving current

Subject to general operating conditions for Vpp and Tp unless otherwise specified.
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NRST pin

Subject to general operating conditions for Vpp and T, unless otherwise specified.

Table 45. NRST pin characteristics

Symbol Parameter Conditions Min. Typ. Max. Unit
ViLnrsT) | NRST input low-level voltage - Vg - 0.8M
VIHNRST) | NRST input high-level voltage () - 1.4(1) - Vpp'"
IOL =2 mA V
for2.7V Vpp<3.6V ) )
VoL(NRsT) | NRST output low-level voltage () 0.4
lOL =1.5mA

for VDD <27V

10%Vpp

Vhyst NRST input hysteresis - 2)3) - - mV
RpuNRrsT) |NRST pull-up equivalent resistor - 30" 45 60(") kQ
VENRST) | NRST input filtered pulse - - - 500

ns
VNF(NRST) | NRST input not filtered pulse - 3000 - -

1. Guaranteed by characterization results.
2. 200 mV min.
3. Guaranteed by design.

Figure 35. Typical NRST pull-up resistance Rpy vs. Vpp
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9.3.9 LCD controller (STM8AL3L8x only)

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

Table 48. LCD characteristics

Symbol Parameter Min. Typ. Max. Unit

Vico LCD external voltage - - 3.6

Vi cpo LCD internal reference voltage 0 - 26 -

V| cp1 LCD internal reference voltage 1 - 27 -

Vi cp2 LCD internal reference voltage 2 - 2.8 -

V| cp3 LCD internal reference voltage 3 - 3.0 - V

V| cps4 LCD internal reference voltage 4 - 3.1 -

Vi cps LCD internal reference voltage 5 - 3.2 -

V| cps LCD internal reference voltage 6 - 3.4 -

V| cp7 LCD internal reference voltage 7 - 3.5 -

Cext V| cp external capacitance 0.1 1 2 uF
Supply current") at Vpp = 1.8 V - 3 -

‘oo Supply current(") at Vpp=3V - 3 - hA
RHN(2) High value resistive network (low drive) - 6.6 - MQ
RLN(3) Low value resistive network (high drive) - 240 - kQ

Va3 Segment/Common higher level voltage - - V| cbx

Vay Segment/Common 3/4 level voltage - 3/4V cpx

Vo3 Segment/Common 2/3 level voltage - 2/3V| cpx

Vio Segment/Common 1/2 level voltage - 172V cpx . \

Vi3 Segment/Common 1/3 level voltage - 1/3V cpx

Via Segment/Common 1/4 level voltage - 1/4V | cpx

Vo Segment/Common lowest level voltage 0

1. LCD enabled with 3 V internal booster (LCD_CR1 = 0x08), 1/4 duty, 1/3 bias, division ratio= 64, all pixels
active, no LCD connected.

Ry is the total high value resistive network.

3. Ryn is the total low value resistive network.

VLCD external capacitor (STM8AL3L8x only)

The application achieves a stabilized LCD reference voltage when connecting an external
capacitor Cgxt to the V| cp pin. Cext is specified in Table 48.

3
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Electrical parameters

9.3.13 12-bit DAC characteristics
In the following table, data are guaranteed by design, not tested in production.
Table 53. 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
VREF+ =3.3 V, no
load, middle code - 130 220
| Current consumption on VRgg+ (0x800)
VREF | supply Vrers = 3.3V, no
load, worst code - 220 350
(0x000)
MA
VDDA =3.3V, no
load, middle code - 210 320
| Current consumption on Vppa (0x800)
VDDA | supply Vppa = 3.3V, no
load, worst code - 320 520
(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 - Y -0.2 \Y,
DAC(Z)O ut DAC_OUT voltage PbA
DACOUT buffer OFF 0 - VRrer+ -1LSB \Y,
Settling time (full scale: for a 12-
bit input code transition between
tseting | the lowest and the highestinput | R 25 k€, C; < 50 pF - 7 12 ps
codes when DAC_OUT reaches
the final value +1LSB)
Max frequency for a correct
DAC_OUT (@95%) change S ) )
Update rate when small variation of the input Ri=2 5k, € <50 pF 1 Msps
code (from code i to i+1LSB).
Wakeup time from OFF state.
twakeup | Input code between lowest and R =5 kQ, C <50 pF - 9 15 s
highest possible codes.
Power supply rejection ratio (to S < ) ) )
PSRR+ VDpA) (static DC measurement) RLz S kO, G50 pF 00 % 98

N =

S74

Resistive load between DACOUT and GNDA
Output on PFO or PF1
Capacitive load at DACOUT pin

It gives the output excursion of the DAC
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Electrical parameters

Table 59. ADC1 accuracy with Vppa = Vgegr' = 1.8 V to 2.4 V (continued)

Symbol Parameter Typ. Max.(! Unit
Offset Offset error 2 3 LSB
Gain Gain error 2 3 LSB

1. Guaranteed by characterization results.

Figure 42. ADC1 accuracy characteristics

_ VREF: ( VoA depending on package)
[1LSB IDEAL = 2096 2096 P g on p g
- (1) Example of anactu al transfer curve
| (2) The ideal transfercurve
4094 — ' (3)End point correlation line
4093 :
' ETt = Total unadjusted Error: maximum deviation
! between the actual and the ideal transfer curves.
7 ' Eo = Offset Error: deviation between the first actual
! transition and the last actual one.
6 4  Ec = Gain Error: deviation between the last ideal
54 : transition and the last actual one.
4 | , Ep = Differential Linearity Error: maximum deviation
I between actual steps and the ideal one.
3 : EL = Integral Linearity Error: maximum deviation
2 \ between any actual transition and the end-point
4 ' correlation line.
TR A I
0 1 2 3 4 5 6 7 4093 4094 4095 4096
Vssa DDA
ai14395e
Figure 43. Typical connection diagram using the ADC
VDD STMB8AL3xxx
Sample and hold ADC
VT converter
0.6V
M
RAIN ANx L Rapc 12-bit
Ld il converter
@ gTev —
. —— 1
Cparasitic(z) CADC( )
IL£50 nA
MS37721V1

Refer to Table 56 for the values of Ryy and Cppc.

Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the

pad capacitance (roughly 7 pF). A high Cp,pasitic value will downgrade conversion accuracy. To remedy
this, fapc should be reduced.

General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 44 or Figure 45,
depending on whether Vrgg. is connected to Vppa or not. Good quality ceramic 10 nF
capacitors should be used. They should be placed as close as possible to the chip.
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