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2.1

3

Description

The high-density STM8AL3x8x ultra-low-power devices feature an enhanced STM8 CPU
core providing increased processing power (up to 16 MIPS at 16 MHz) while maintaining the
advantages of a CISC architecture with improved code density, a 24-bit linear addressing
space and an optimized architecture for low-power operations.

The family includes an integrated debug module with a hardware interface (SWIM) which
allows non-intrusive in-application debugging and ultrafast Flash programming.

All high-density STM8AL3x8x microcontrollers feature embedded data EEPROM and low-
power low-voltage single-supply program Flash memory.

The devices incorporate an extensive range of enhanced I/Os and peripherals, a 12-bit
ADC, two DACs, two comparators, a real-time clock, 8x40 or 4x44-segment LCD, four 16-bit
timers, one 8-bit timer, as well as standard communication interfaces such as two SPlIs, an
12C interface, and three USARTs. One 8x40 or 4x44-segment LCD is available on the
STMB8AL3L8x devices. The modular design of the peripheral set allows the same
peripherals to be found in different ST microcontroller families including 32-bit families. This
makes any transition to a different family very easy, and simplified even more by the use of
a common set of development tools.

STMSBAL ultra-low-power 8-bit family benefits

High-density STM8AL3x8x devices are part of the STM8AL automotive ultra-low-power 8-bit
family providing the following benefits:

e Integrated system
— 64 Kbytes of high-density embedded Flash program memory
— 2 Kbytes of data EEPROM
— 4 Kbytes 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

DocID027179 Rev 6 11/131




Functional overview STMS8AL318x STMS8AL3L8x
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Note:
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3.8
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LCD (Liquid crystal display)
The LCD is only available on STM8AL3L8x devices.

The liquid crystal display drives up to 8 common terminals and up to 40 segment terminals
to drive up to 320 pixels. This LCD is configurable to drive up to 4 common and 44
segments (up to 176 pixels).

e Internal step-up converter to guarantee contrast control whatever V.
e  Static 1/2, 1/3, 1/4, 1/8 duty supported.

e Static 1/2, 1/3, 1/4 bias supported.

e Phase inversion to reduce power consumption and EMI.

e Up to 8 pixels programmable to blink.

e  The LCD controller operating in Halt mode.

Unnecessary segments and common pins can be used as general I/O pins.

Memories

The high-density STM8AL3x8x devices have the following main features:
e 4 Kbytes of RAM
e  The non-volatile memory is divided into three arrays:
— 64 Kbytes of medium-density embedded Flash program memory
— 2 Kbytes of Data EEPROM
—  Option byte.
The memory supports the read-while-write (RWW): it is possible to execute the code from
the program matrix while programming/erasing the data matrix.

The option byte protects part of the Flash program memory from write and readout piracy.

DMA

A 4-channel direct memory access controller (DMA1) offers a memory-to-memory and
peripherals-from/to-memory transfer capability. The 4 channels are shared between the
following IPs with DMA capability: ADC1, DAC1,DAC2, I2C1, SPI1, SPI12, USART1,
USART2, USART3, and the 5 Timers.

3
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STM8AL318x STM8AL3L8x

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
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Memory and register map

STM8AL318x STM8AL3L8x

Table 9. General hardware register map (continued)

Address Block Register label Register name Reset status
0x00 50CA CLK_CSSR Clock security system register 0x00
0x00 50CB CLK_CBEEPR Clock BEEP register 0x00
0x00 50CC CLK_HSICALR HSI calibration register 0xXX
0x00 50CD CLK CLK_HSITRIMR HSI clock calibration trimming register 0x00
0x00 50CE CLK_HSIUNLCKR HSI unlock register 0x00
0x00 50CF CLK_REGCSR Main regulator control status register | Obxx11 100X
0x00 50D0 CLK_PCKENR3 Peripheral clock gating register 3 0x00
0x00 50D1

to Reserved area (2 byte)
0x00 50D2
0x00 50D3 WWDG_CR WWDG control register Ox7F
WWDG
0x00 50D4 WWDG_WR WWDR window register Ox7F
0x00 50D5
to Reserved area (11 byte)

00 50DF
0x00 50E0 IWDG_KR IWDG key register 0xXX
0x00 50E1 IWDG IWDG_PR IWDG prescaler register 0x00
0x00 50E2 IWDG_RLR IWDG reload register OxFF
0x00 50E3

to Reserved area (13 byte)
0x00 50EF
0x00 50F0 BEEP_CSR1 ‘ BEEP control/status register 1 0x00
8§88 ggg BEEP Reserved area (2 byte)
0x00 50F3 BEEP_CSR2 ‘ BEEP control/status register 2 Ox1F
tc())())()(()(())osg f ;F Reserved area (76 byte)
0x00 5140 RTC_TR1 Time register 1 0x00
0x00 5141 RTC RTC_TR2 Time register 2 0x00
0x00 5142 RTC_TR3 Time register 3 0x00
0x00 5143 Reserved area (1 byte)
0x00 5144 RTC_DR1 Date register 1 0x01
0x00 5145 RTC RTC_DR2 Date register 2 0x21
0x00 5146 RTC_DR3 Date register 3 0x00
0x00 5147 Reserved area (1 byte)
44/131 DoclD027179 Rev 6 m




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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STM8AL318x STM8AL3L8x

Memory and register map

Table 9. General hardware register map (continued)

Address Block Register label Register name Reset status
0x00 53AC DAC_DORH DAC data output register high 0x00
0x00 53AD DAC_DORL DAC data output register low 0x00
0x00 53A2 DAC_DCH2RDHRH DAC channel 2 nght allgned data holding 0x00

register high
0x00 53A3 DAC_DCH2RDHRL DAC channel 2 rlght aligned data holding 0x00
register low
0X00 53A4 DAC_DCH1LDHRH DAC channel 1Ieft allgr)ed data holding 0x00
register high
0x00 53A5 DAC DAC_DCH1LDHRL DAC channel 1Ieft aligned data holding 0x00
register low
0x00 53A6 DAC_DCH2LDHRH DAC channel 2 Igft allgped data holding 0x00
register high
0X00 53A7 DAC_DCH2LDHRL DAC channel 2 Ieft aligned data holding 0x00
register low
0x00 53A8 DAC_DCH1DHRS DAC channel 1 8—b|.t mode data holding 0x00
register
0x00 53A9 DAC_DCH2DHRS DAC channel 2 8-b|'t mode data holding 0x00
register
0x00 53AA to
0x00 53AB Reserved area (2 byte)
0x00 53AC DA CHIDORM | DAC channel 1 data output register high | 0x00
eset value
DAC
0x00 53AD DAC_CH1DORL DAC channel 1 data output register low 0x00
Reset value
0x00 53AE
to 0x00 53AF Reserved area (2 byte)
0x00 53B0 DAC_CH2DORH DAC channel 2 data output register high 0x00
Reset value
DAC
0x00 53B1 DAC_CH2DORL DAC channel 2 data output register low 0x00
Reset value
0x00 5382 Reserved area
to 0x00 53BF
0x00 53C0 SPI2_CR1 SPI2 control register 1 0x00
0x00 53CA1 SPI2_CR2 SPI2 control register 2 0x00
0x00 53C2 SPI2_ICR SPI2 interrupt control register 0x00
0x00 53C3 SPI2 SPI2_SR SPI2 status register 0x02
0x00 53C4 SPI2_DR SPI2 data register 0x00
0x00 53C5 SPI2_CRCPR SPI2 CRC polynomial register 0x07
0x00 53C6 SPI2_RXCRCR SPI2 Rx CRC register 0x00
0x00 53C7 SPI2_TXCRCR SPI2 Tx CRC register 0x00
IS73 DoclD027179 Rev 6 53/131
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Electrical parameters

9.3.2 Embedded reset and power control block characteristics
Table 20. Embedded reset and power control block characteristics
Symbol Parameter Conditions Min. Typ. Max. Unit
o BOR detector 1 1
Vpp rise time rate enabled oM - Ny ps/V
tvpbp
. BOR detector 1 1
Vpp fall time rate enabled 20(M - 51 us/V
Vpp rising
tremp | Reset release delay BOR detector - 3 - ms
enabled
Vppr Power-down reset threshold | Falling edge 1.3 1.5 1.65()
Vv Brown-out reset threshold 0 | Falling edge 1.67 1.7 1.742)
BORO | (BOR_TH[2:0]=000) Rising edge 1.69@ 1.75 1.80
; 2
Vv 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
Vv Brown-out reset threshold 2 | Falling edge 2.22 2.3 2.35% v
BORZ | (BOR_TH[2:0]=010) Rising edge 2.31) 2.41 2.44
Vv Brown-out reset threshold 3 | Falling edge 2.45 2.55 2.6012)
BORS | (BOR_TH[2:0]=011) Rising edge 2.54) 2.66 2.7
; 2
Vv Brown-out reset threshold 4 | Falling edge 2.68 2.80 2.850)
BOR4 | (BOR_TH[2:0]=100) Rising edge 2.78@) 2.90 2.95
y BVD threshold 0 Falling edge 1.80 1.84 1.88()
thresho
PVDO Rising edge 188 1.04 1.99
Falling edge 1.98 2.04 2.09@
VPVD1 PVD threshold 1
Rising edge 2.08) 2.14 2.18
Falling edge 2.2 2.24 2.28@)
VPVD2 PVD threshold 2
Rising edge 2.28) 2.34 2.38
Falling edge 2.39 2.44 2.480)
VPVD3 PVD threshold 3 V
Rising edge 2479 2.54 2.58
Falling edge 2.57 2.64 2.69@
VPVD4 PVD threshold 4
Rising edge 2.68() 2.74 2.79
Falling edge 2.77 2.83 2.88()
Vpyps | PVD threshold 5
Rising edge 2.87) 2.94 2.99
Falling edge 2.97 3.05 3.09
VPVDG PVD threshold 6
Rising edge 3.082) 3.15 3.20
Kyy DoclD027179 Rev 6 69/131




Electrical parameters STM8AL318x STM8AL3L8x

Table 23. Total current consumption and timing in low-power run mode at Vpp = 1.65V

to3.6V
Symbol | Parameter Conditions(? Typ. | Max. | Unit
To=-40°Ct025°C | 510 | 6.502
LSI RC osc.
=g5° (3)
(at 38 kHz) Tpo=85°C 6.80 | 11.00
Supply current To=125°C 13.40 | 20.00)
IDD(LPR) in low-power all peripherals OFF 0°C 10 25 °C 2 A
Tp=-40°Cto25° 5.25 | 5.60
run mode LSE “) external A
clock To=85°C 5.85 | 6.30
(32.768 kHz) Tp=125°C 14.00 | 16.50@
1. No floating I/Os
2. Guaranteed by characterization results.
3. Tested at 85°C for temperature range A or 125°C for temperature range C.
4. 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 17. Typical Ipp( pR) VS- Vpp (LSI clock source), all peripherals OFF
0.02
0.015 el 25°C
_ 85°C
E -40° C
5
Z oo
/Sa,wg_”_-_._"_._"_._-_._-—.—.—.—'—.—-—l—-
0
1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
Voo (V) MS19110V1
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Electrical parameters STM8AL318x STM8AL3L8x

Current consumption of on-chip peripherals

Table 28. 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.

82/131 DoclD027179 Rev 6 ‘Yl




STM8AL318x STMBAL3L8x Electrical parameters

Figure 21. HSE oscillator circuit diagram

Rm
fuse to core
L |
LmS CoT Re
| _ OSCIN ¢ e
l Consumption
control
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1
T
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HSE oscillator critical g,,, formula

2
Imerit = (2% IIx fHSE)2>< R, (2Co+C)

Rn: Motional resistance (see crystal specification), L,,: Motional inductance (see crystal specification),
C.: Motional capacitance (see crystal specification), Co: Shunt capacitance (see crystal specification),
C_4=C_o=C: Grounded external capacitance

9m > Imerit
LSE crystal/ceramic resonator oscillator

The LSE is available on STM8AL318x devices only.

The LSE clock can be supplied with a 32.768 kHz 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...).

3
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Electrical parameters STM8AL318x STM8AL3L8x

9.3.6

9.3.7

90/131

I/0 current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp (for standard pins) should be avoided during normal product operation.
However, in order to give an indication of the robustness of the microcontroller in cases
when abnormal injection accidentally happens, susceptibility tests are performed on a
sample basis during device characterization.

Functional susceptibility to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting
current into the 1/0 pins programmed in floating input mode. While current is injected into
the 1/0 pin, one at a time, the device is checked for functional failures.

The failure is indicated by an out of range parameter: ADC error, out of spec current
injection on adjacent pins or other functional failure (for example reset, oscillator frequency
deviation, LCD levels, etc.).

The test results are given in the following table.

Table 40. I/O current injection susceptibility

Functional susceptibility
Symbol Description Negative Positive Unit
injection injection
Injected current on true open-drain pins -5 +0
liNg Injected current on all 5V tolerant (FT) pins -5 +0 mA
Injected current on any other pin -5 +5

I/0 port pin characteristics

General characteristics

Subject to general operating conditions for Vpp and T, unless otherwise specified. All
unused pins must be kept at a fixed voltage: using the output mode of the 1/0 for example or
an external pull-up or pull-down resistor.

3
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STM8AL318x STM8AL3L8x

Electrical parameters

Table 41. 1/O static characteristics

Symbol Parameter Conditions(!) Min. Typ. Max. Unit
VL Input low-level voltage Ipr:rr::t voltage on all Vss-0.3 - 0.3 xVpp V
Input voltage on true
open-drain pins (PCO 9
and PC1) - 5.2%)
with VDD <2V
Input voltage on true
open-drain pins (PCO 9
and PC1) - 5.5¢)
with VDD >2V
V igh- 0.70 x V,
IH Input high-level voltage Input voltage on five- X Vpp \%
volt tolerant (FT) pins - 5.2(2)
with VDD <2V
Input voltage on five-
volt tolerant (FT) pins - 5.5()
with VDD >2V
Input voltage on any ) @)
other pin Vpp*0.3
Standard 1/Os - 200 -
Vhys | Schmitt trigger voltage hysteresis ®) - mV
True open drain I/Os - 200 -
Vss<VinsVpp . B 50
Standard 1/Os
Vss<ViNVpp ) ) 200
likg Input leakage current () True open drain 1/Os nA
Vss<ViNsVDD
PAO with high sink LED - - 200
driver capability
Rpu | Weak pull-up equivalent resistor® | ViN=Vss 30(®) 45 60(®) kQ
Cio I/0 pin capacitance - - 5 - pF
1. Vpp=3.0V, Tp =-40 to 125 °C unless otherwise specified.
2. If Vi maximum is not respected, the injection current must be limited externally to Ijnypiny maximum.
3. Hysteresis voltage between Schmitt trigger switching levels. Based on characterization results, not tested.
4. The max. value may be exceeded if negative current is injected on adjacent pins.
5. Rpy pull-up equivalent resistor based on a resistive transistor (corresponding Ipy current characteristics described in
Figure 28).
6. Guaranteed by characterization results.
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Figure 40. SPI1 timing diagram - master mode!")
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1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.
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Figure 41. Typical application with I2C bus and timing diagram™
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1. Measurement points are done at CMOS levels: 0.3 x Vpp and 0.7 x Vpp
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Electrical parameters

Table 56. ADC1 characteristics (continued)

Symbol Parameter Conditions Min. Typ. Max. Unit
VA|N PF0/1/2/3 fast
channels 0.43(3)4) - -
Vppa<24V
VA|N PFO0/1/2/3 fast
o channels 0.223)4) - -
ts Sampling time 2.4V Vppas<3.6V
Vain on slow channels 0.86(3@) ) )
VDDA <24V ’ us
VN On slow channels 0.413)4) ) )
24V Vppps3.6V
- 12000000 / fADC + ts
teonv 12-bit conversion time
16 MHz 1) - -
t Wakeup time from OFF ) ) ) 3
WKUP | state
5y | Time before a new
t . - - - oo s
IDLE conversion
¢ Internal reference ) ) ) refer to ms
VREFINT | yoltage startup time Table 49

o~ Db

- one constant (max 300 pA)
- one variable (max 400 pA), only during sampling time + 2 first conversion pulses.
So, peak consumption is 300+400 = 700 pA and average consumption is 300 + [(4 sampling + 2) /16] x 400 = 450 pA at

1Msps

VReg. must be tied to ground.

relevant for this device.

3

Value obtained for continuous conversion on fast channel.

The current consumption through Vggr is composed of two parameters:

Minimum sampling and conversion time is reached for maximum Rpn= 0.5 kQ.

DoclD027179 Rev 6

In the RM0031, t,p g defines the time between 2 conversions, or between ADC ON and the first conversion. t|p g is not
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9.4

3

Static latch-up

e LU: 3 complementary static tests are required on 10 parts to assess the latch-up
performance. A supply overvoltage (applied to each power supply pin) and a current
injection (applied to each input, output and configurable 1/O pin) are performed on each
sample. This test conforms to the EIA/JESD 78 IC latch-up standard. For more details,
refer to the application note AN1181.

Table 63. Electrical sensitivities

Symbol Parameter Conditions Class (V)

LU Static latch-up class Tpo=125°C A

1. Class description: the class is an STMicroelectronics internal specification. The class limits are higher than
the JEDEC specifications, that means when a device belongs to class A it exceeds the JEDEC standard. B
class strictly covers all the JEDEC criteria (international standard).

Thermal characteristics

The maximum chip junction temperature (T j,5x) Must never exceed the values given in
Table 19: General operating conditions on page 68.

The maximum chip-junction temperature, T j,,ax, in degree Celsius, may be calculated using
the following equation:

Tymax = Tamax * (PDmax X ©sa)
Where:
e Tamax is the maximum ambient temperature in °C
e O, is the package junction-to-ambient thermal resistance in ° C/W
*  Pbmax is the sum of P\ytmax @nd Pyomax (Pbmax = PiNTmax + Piiomax)

¢  P\NTmax is the product of Ipp and Vpp, expressed in Watts. This is the maximum chip
internal power.

e Pjomax represents the maximum power dissipation on output pins
Where:

Pjomax = Z (VoL*loL) + Z((Vop-Vor)*l om);
taking into account the actual Vg, /Ig and Vou/lgn of the 1/0s at low and high-level in
the application.

Table 64. Thermal characteristics(!

Symbol Parameter Value Unit
O Ig?:r;)nfs; Ee;i;t?r:;:; junction-ambient o5 oW
Oa Ig‘la:r;ngxef(i)s;[(a:lgen{Lr:qnction-ambient 48 o
% |lorpao tantamm o 3 G

1. Thermal resistances are based on JEDEC JESD51-2 with 4-layer PCB in a natural convection
environment.
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10 Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

10.1 LQFP80 package information

Figure 46. LQFP80 - 80-pin, 14 x 14 mm low-profile quad flat package outline
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1. Drawing is not to scale.

3
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12 Revision history

Table 69. Document revision history

Date Revision Changes

03-Feb-2015 1 Initial release.

Added:

— Figure 50: LQFP64 - 64-pin, 10 x 10 mm low-profile
quad flat package recommended footprint,

— Figure 48: LQFP80 marking example (package top

view),
22-Apr-2015 2 — Figure 51: LQFP64 marking example (package top
view),
— Figure 54: LQFP48 marking example (package top
view).
Corrected OPTO default value in Table 12: Option byte
addresses.
Updated
27-Jul-2015 3 — the documen't confidentiality level to “Public”,
— Table 1: Device summary, replacing STM8AL318AT
with STM8AL318A.
19-Aug-2015 4 Datasheet status changed to “production data”.

— Updated Table 5: High-density STM8AL3x8x pin
description: two pin names changed from
PIO/RTC_TAMP1/[SPI2_NSSJ/[TIM3_CH3 to
PIO/RTC_TAMP1/[SPI2_NSS}/[TIM3_CH1
and from
PF2/ADC1_IN26/[SPI12_SCK]/[USART3_SCK] to
PF2/ADC1_IN26/[SPI11_SCK]/[USART3_SCK]

1-Dec-2016 5 — Updated device marking part of Section 10.1: LQFP80

package information, Section 10.2: LQFP64 package
information and Section 10.3: LQFP48 package
information

— Updated Section 9.2: Absolute maximum ratings

— Updated table footnotes in Chapter 9: Electrical
parameters

— Updated Figure 12: Power supply thresholds
— Updated Table 5: High-density STM8AL3x8x pin

description: pin name changed from
PC3/USART1_TX/LCD_SEG23(3)/ADC1_IN5/COMP

5-Dec-2016 6 _IN3M/COMP2_INM/COMP1_INP to
PC3/USART1_TX/LCD_SEG23(3)/ADC1_IN5/COMP
2_INM/COMP1_INP.
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