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3.2

3.2.1

3.2.2
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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

Harvard architecture
3-stage pipeline
32-bit wide program memory bus - single cycle fetching most instructions

X and Y 16-bit index registers - enabling indexed addressing modes with or without
offset and read-modify-write type data manipulations

8-bit accumulator

24-bit program counter - 16 Mbyte linear memory space

16-bit stack pointer - access to a 64 Kbyte level stack

8-bit condition code register - 7 condition flags for the result of the last instruction

Addressing

20 addressing modes

Indexed indirect addressing mode for lookup tables located anywhere in the address
space

Stack pointer relative addressing mode for local variables and parameter passing

Instruction set

80 instructions with 2-byte average instruction size

Standard data movement and logic/arithmetic functions

8-bit by 8-bit multiplication

16-bit by 8-bit and 16-bit by 16-bit division

Bit manipulation

Data transfer between stack and accumulator (push/pop) with direct stack access
Data transfer using the X and Y registers or direct memory-to-memory transfers

Interrupt controller

The high-density STM8AL3x8x devices feature a nested vectored interrupt controller:

Nested interrupts with 3 software priority levels
32 interrupt vectors with hardware priority

Up to 40 external interrupt sources on 11 vectors
Trap and reset interrupts

3
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3.6

Note:

3.7

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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Functional overview STMS8AL318x STMS8AL3L8x

3.12

3.13

System configuration controller and routing interface

The system configuration controller provides the capability to remap some alternate
functions on different 1/0 ports. TIM4 and ADC1 DMA channels can also be remapped.

The highly flexible routing interface allows application software to control the routing of

different I/Os to the TIM1 timer input captures. It also controls the routing of internal analog
signals to ADC1, COMP1, COMP2, DAC1 and the internal reference voltage VrgrNT: It also
provides a set of registers for efficiently managing the charge transfer acquisition sequence.

Timers

The high-density STM8AL3x8x devices contain one advanced control timer (TIM1), three
16-bit general purpose timers (TIM2,TIM3 and TIM5) and one 8-bit basic timer (TIM4).

All the timers are served by DMA1.

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

Table 3. Timer feature comparison

Timer

Counter | Counter
resolution | type

DMA1
Prescaler factor request
generation

Capture/compare | Complementary
channels outputs

TIM1

TIM2
TIM3
TIMS

16-bit up/down

Any integer

from 1 to 65536 3+1 3

Any power of 2

from 1 to 128 Yes 2

None

TIM4

8-bit up

Any power of 2
from 1 to 32768

3.131

22/131

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

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 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)

DoclD027179 Rev 6 ‘Yl
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Memory and register map

Table 6. Flash and RAM boundary addresses

Memory area Size Start address End address
RAM 4 Kbyte 0x00 0000 0x00 OFFF
Flash program memory 64Kbyte 0x00 8000 0x01 7FFF
5.2 Register map
Table 7. Factory conversion registers
Address Block Register label Register name Reset
status
0x00 4910 - | VREFINT Factory cony() | Internal reference voltage factory 0XXX
conversion

0x00 4911 - TS_Factory_CONV_V125(2) Temperature sensor output voltage 0xXX

1. The VREFINT_Factory CONV byte represents the 8 LSB of the result of the VREFINT 12-bit ADC conversion performed in
factory. The 2 MSB have a fixed value: 0x6.

2. The TS_Factory CONV_V125 byte represents the 8 LSB of the result of the V125 12-bit ADC conversion performed in
factory. The 2 MSB have a fixed value: 0x3.

Table 8. I/O port hardware register map

Address Block Register label Register name ;:fj;
0x00 5000 PA_ODR Port A data output latch register 0x00

0x00 5001 PA_IDR Port A input pin value register OxXX
0x00 5002 Port A PA_DDR Port A data direction register 0x00
0x00 5003 PA_CR1 Port A control register 1 0x01

0x00 5004 PA_CR2 Port A control register 2 0x00

0x00 5005 PB_ODR Port B data output latch register 0x00

0x00 5006 PB_IDR Port B input pin value register OxXX
0x00 5007 Port B PB_DDR Port B data direction register 0x00
0x00 5008 PB_CR1 Port B control register 1 0x00
0x00 5009 PB_CR2 Port B control register 2 0x00
0x00 500A PC_ODR Port C data output latch register 0x00
0x00 500B PB_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
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Memory and register map

Table 9. General hardware register map (continued)
Address Block Register label Register name Reset status
0x00 5400 LCD_CR1 LCD control register 1 0x00
0x00 5401 LCD_CR2 LCD control register 2 0x00
0x00 5402 LCD_CR3 LCD control register 3 0x00
0x00 5403 LCD_FRQ LCD frequency selection register 0x00
0x00 5404 LCD_PMO LCD Port mask register 0 0x00
0x00 5405 -cb LCD_PM1 LCD Port mask register 1 0x00
0x00 5406 LCD_PM2 LCD Port mask register 2 0x00
0x00 5407 LCD_PM3 LCD Port mask register 3 0x00
0x00 5408 LCD_PM4 LCD Port mask register 4 0x00
0x00 5409 LCD_PM5 LCD Port mask register 5 0x00
0)8?(805228\;0 Reserved area (2 byte)
0x00 540C LCD_RAMO LCD display memory 0 0x00
0x00 540D LCD_RAM1 LCD display memory 1 0x00
0x00 540E LCD_RAM2 LCD display memory 2 0x00
0x00 540F LCD_RAM3 LCD display memory 3 0x00
0x00 5410 LCD_RAM4 LCD display memory 4 0x00
0x00 5411 LCD_RAMS5 LCD display memory 5 0x00
0x00 5412 LCD_RAM®6 LCD display memory 6 0x00
0x00 5413 LCD_RAM7 LCD display memory 7 0x00
0x00 5414 LCD_RAMS8 LCD display memory 8 0x00
0x00 5415 LCD_RAM9 LCD display memory 9 0x00
0x00 5416 LCD_RAM10 LCD display memory 10 0x00
0x00 5417 -cb LCD_RAMM LCD display memory 11 0x00
0x00 5418 LCD_RAM12 LCD display memory 12 0x00
0x00 5419 LCD_RAM13 LCD display memory 13 0x00
0x00 541A LCD_RAM14 LCD display memory 14 0x00
0x00 541B LCD_RAM15 LCD display memory 15 0x00
0x00 541C LCD_RAM16 LCD display memory 16 0x00
0x00 541D LCD_RAM17 LCD display memory 17 0x00
0x00 541E LCD_RAM18 LCD display memory 18 0x00
0x00 541F LCD_RAM19 LCD display memory 19 0x00
0x00 5420 LCD_RAM20 LCD display memory 20 0x00
0x00 5421 LCD_RAM21 LCD display memory 21 0x00
"_l DocID027179 Rev 6 55/131
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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.

60/131

DoclD027179 Rev 6

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

S74




STM8AL318x STMSAL3L8x Option byte

3

Table 13. Option byte description (continued)

Option . e
byte no. Option description
BOR_ON:
0: Brownout reset off
OPT5 1: Brownout reset on
BOR_TH[3:1]: Brownout reset thresholds. Refer to Table 20 for details on the thresholds
according to the value of BOR_TH bits.
OPTBL[15:0]:
This option is checked by the boot ROM code after reset. Depending on the content of
OPTBL |addresses 00 480B, 00 480C and 0x8000 (reset vector) the CPU jumps to the

bootloader or to the reset vector.
Refer to the UM0560 bootloader user manual for more details.
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Electrical parameters

STM8AL318x STM8AL3L8x

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

specified.
Table 22. Total current consumption in Wait mode
Symbol | Parameter Conditions(? Typ Max Unit
fopu = 125 kHz 0.35 0.45(4)
fcpu = 1 MHz 0.35 0.504)
HSI fopy = 4 MHz 0.40 0.604)
CPU not fopy = 8 MHz 0.50 0.60¢)
clocked, all _
peripherals fCPU =16 MHz 0.70 0.85 mA
OFF, code — 4
: fopy = 125 kHz 0.05 0.104)
Supply executed from cPu
IbD(Wait) S\L/"rent '3 RAM with fopy = 1 MHz 0.10 0.204)
aitmode | Flashiin | HSE external clock
2o 3 |fopu=4MHz 0.20 0.40)
mode,* Vpp | (fcpu=fHsE)
from 1.65 V to fopy = 8 MHz 0.40 0.65(4)
36V fepu=16MHz | 076 1.15@)
LS fepu = fiLsi 60 80
A
LSE® external fo = f ) M
= 50 70
clock (32.768 kHz) | <PV~ SE
fopy = 125 kHz 0.38 0.55(4)
fcpy = 1 MHz 0.40 0.604)
HSI fopy = 4 MHz 0.50 0.65(*)
fopy =8 MHz 0.60 0.75()
CPU not
f =16 MH
clocked, all CcPU ‘ 0.80 0.90 mA
peripherals fopy = 125 kHz 0.07 0.154)
Supply . OFF, code
Ibpgwait) S\L;rrent '3 executed from fcpy = 1 MHz 0.10 0.204
ait mode
3)
Flash, Vpp HSE"’ external fopy = 4 MHz 0.25 0.45@%
from 1.65 Vto |clock (fcpy= HSE)
36V fopy = 8 MHz 0.50 0.65(*)
fcpu = 16 MHz 1.00 1.2014)
LSI fepu = fLs 50 100¢)
LSE®) external _ 4 WA
fopy = f 50 80
clock (32.768 kHz) | 7Y~ LSE

1. All peripherals OFF, Vpp from 1.65 V to 3.6 V, HSI internal RC osc., fcpy = fsyscLk
Flash is configured in Ippq mode in Wait mode by setting the EPM or WAITM bit in the Flash_CR1 register.

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

4. Guaranteed by characterization results.
Oscillator bypassed (LSEBYP = 1 in CLK_ECKCR). When configured for external crystal, the LSE consumption

(Ipb Hse) must be added. Refer to Table 33
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Electrical parameters

STM8AL318x STM8AL3L8x

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

atVpp=1.65V1t03.6V

Table 25. Total current consumption and timing in Active-halt mode

Symbol Parameter Conditions(") Typ. | Max.@ | Unit
Tp=-40°Cto25°C | 0.90 2.10
LCD OFF®) |T,=85°C 150 | 3.40
Tp=125°C 5.10 | 12.00
LCD ON To=-40°Cto25°C | 1.40 | 3.10
(static duty/ "
external To=85°C 1.90 | 4.30
4) —4om o
| Supply currentin |LSI RC Vico) Ta=125°C 5.50 | 13.00 "
DD(AH) Active-halt mode |(at38 kHz) |L.cD ON To=-40°Ct025°C | 1.90 | 4.30
(1/4 duty/ —
external To=85°C 240 | 5.40
Viep)®  [Ta=125°C 6.00 | 15.00
LCD ON To=-40°Cto25°C| 3.90 | 8.75
(1/4 duty/ "
internal Ta=85°C 450 | 10.20
Vico)®  |Ty=125°C 6.80 | 16.30
Tp=-40°Cto25°C | 0.50 1.20
LCD OFF®) | T, =85°C 0.90 | 2.10
Tp=125°C 4.80 | 11.00
LCD ON To=-40°Cto25°C| 0.85 | 1.90
(static duty/ "
external Tp=85°C 130 | 3.20
LSE external vV @) - N
| Supply currentin | clock Lcp) Ta=125°C 5.00 | 12.00 "
DD(AH) Active-halt mode |(32.768 kHz) LCD ON T =-40 °Ct025°C | 1.50 2 50
" (1/4 duty/ —
external To=85°C 1.80 | 4.20
Viep)®  [Ta=125°C 570 | 14.00
LCD ON To=-40°Cto25°C | 3.40 | 7.60
(1/4 duty/ "
internal Tp=85°C 3.90 9.20
Vieo)®  [Ty=125°C 6.30 | 15.20
Supply current
during wakeup
lbbwuraH) | time from Active- - - - 2.40 - mA
halt mode
(using HSI)
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5. Data based on a differential Ipp measurement between DAC in reset configuration and continuous DAC conversion of
Vpp /2. Floating DAC output.

6. Data based on a differential |pp measurement between COMP1 or COMP2 in reset configuration and COMP1 or COMP2
enabled with static inputs. Supply current of internal reference voltage excluded.

7. Including supply current of internal reference voltage.

Table 29. Current consumption under external reset

Symbol Parameter Conditions Typ. Unit
VDD =18V 48
Supply current under PB1/PB3/PA5 pins are ~
lDD(RST) externa| reset (1) eXterna”y t|ed to VDD VDD B 3 V 80 lJA
Vpp=3.6V 95

1. All pins except PAO, PBO and PB4 are floating under reset. PAO, PB0 and PB4 are configured with pull-up under reset.
PB1, PB3 and PA5 must be tied externally under reset to avoid the consumption due to their schmitt trigger.

9.3.4 Clock and timing characteristics
HSE external clock (HSEBYP =1 in CLK_ECKCR)
Subject to general operating conditions for Vpp and Ty.
Table 30. HSE external clock characteristics
Symbol Parameter Conditions Min. Typ. Max. Unit
External clock source
(1) -
fhsE_ext frequency ! 16 MHz
OSC_IN input pin high-
V — - -
HSEH 1 evel voltage 0.7 xVop Voo v
OSC_IN input pin low-
VihseL level voltage Vss ) 0.3 x Vop
Cinnse)" | OSC_IN input capacitance - - 26 - pF
OSC_IN input leakage
ILEAK_HSE | irrent P g Vss <ViN<Vpp - - +500 nA
1. Guaranteed by design.
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Table 42. Output driving current (high sink ports)

TIIO Symbol Parameter Conditions Min. Max. | Unit
ype
lio = +2 mA, 045 | V
Vpp=3.0V i '
Vo, M |Output low-level voltage for an 10 pin |10~ 2 ™A 045 | V
oL utput low-level voltage for an 1/O pin Vpp= 1.8V - :
I|O =+10 mA, 0.7 Vv
= Vpp=3.0V ) '
2
IS lio= -2 MA,
Vpp-0.45 -
@ Vpp=3.0V | ‘PP v
lio=-1mA
2 P . 10 ) . )
VoH Output high-level voltage for an I/O pin Vpp = 1.8V Vpp-0.45 \Y
IIO =-10 mA, Vv 07 Vv
Vpp=3.0V DD~ i

The |, current sunk must always respect the absolute maximum rating specified in Table 76 and the sum
of lio ?I/O ports and control pins) must not exceed lyss.

The |, current sourced must always respect the absolute maximum rating specified in Table 16 and the
sum of |, (/O ports and control pins) must not exceed lypp.

Table 43. Output driving current (true open drain ports)

Vo Symbol Parameter Conditions Min. Max. | Unit
Type
llo=+3mA

[ 10 ’

g Vpp=3.0V ) 0.45

c VoL (| Output low-level voltage for an 1/O pin \%
] IIO =+1 mA,

=3 - 0.45

(@] VDD =18V '

The I|g current sunk must always respect the absolute maximum rating specified in Table 16 and the sum
of o (I ?/O ports and control pins) must not exceed lygs.

Table 44. Output driving current (PAO with high sink LED driver capability)

Vo Symbol Parameter Conditions Min. Max. | Unit
Type
1 ) lio=+20 mA,
x | Vg (" [Output low-level voltage for an 1/0 pin V=20V - 045 | V
DD = <.

The | current sunk must always respect the absolute maximum rating specified in Table 16 and the sum
of o (I ?/O ports and control pins) must not exceed lygs.

3
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I2C - Inter IC control interface

Subject to general operating conditions for Vpp, fgygc k: @nd Ta unless otherwise specified.

The STMB8AL I2C interface (12C1) meets the requirements of the Standard 12C
communication protocol described in the following table with the restriction mentioned

below:

Refer to I/O port characteristics for more details on the input/output alternate function

characteristics (SDA and SCL).

Table 47. 12C characteristics

Standard mode I2C | Fast mode 12C(")
Symbol Parameter Unit
Min.® Max. @ | Min.@ | max. @
twscLL) | SCL clock low time 4.7 - 1.3 -
us
twscLH)y | SCL clock high time 4.0 - 0.6 -
tsuspa) | SDA setup time 250 - 100 -
thspa) | SDA data hold time 0 - 0 900
t
"SDA) | SDA and SCL rise time - 1000 - 300 ns
trscu)
t
f(SDA) | SDA and SCL fall time - 300 - 300
tiscL)
thsta) | START condition hold time 4.0 - 0.6 -
R ted START conditi t
tu(sTA) tir(;;;ea e condition setup 47 ) 06 )
us
tsusTo) | STOP condition setup time 4.0 - 0.6 -
STOP to START condition time (bus
tw(sTo:sTA) free) ( 4.7 - 1.3 -
Cp Capacitive load for each bus line - 400 - 400 pF
1. fsyscLk must be at least equal to 8 MHz to achieve max fast 12c speed (400 kHz).
2. Data based on standard 12C protocol requirement, not tested in production.
Note: For speeds around 200 kHz, the achieved speed has a 5% tolerance.
For other speed ranges, the achieved speed has a #2% tolerance.
The above variations depend on the accuracy of the external components used.
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Figure 41. Typical application with I2C bus and timing diagram™
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— Repeated

/ N4 start
7o tsu(s.T:\_)> : .tw(STO:STA). START

' STOP

1
tsusTo)
MSv36492V1

1. Measurement points are done at CMOS levels: 0.3 x Vpp and 0.7 x Vpp
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9.3.15

3

EMC characteristics

Susceptibility tests are performed on a sample basis during product characterization.

Functional EMS (electromagnetic susceptibility)

Based on a simple running application on the product (toggling 2 LEDs through 1/O ports),
the product is stressed by two electromagnetic events until a failure occurs (indicated by the
LEDs).

e ESD: Electrostatic discharge (positive and negative) is applied on all pins of the device
until a functional disturbance occurs. This test conforms to the ANSI/ESDA/JEDEC JS-
001, JESD22-A115 and ANSI/ESD S5.3.1.

e FTB: A burst of fast transient voltage (positive and negative) is applied to Vpp and Vgg
through a 100 pF capacitor, until a functional disturbance occurs. This test conforms
with the IEC 61000 standard.

A device reset allows normal operations to be resumed. The test results are given in the
table below based on the EMS levels and classes defined in application note AN1709.

Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and
prequalification tests in relation with the EMC level requested for his application.

Prequalification trials:

Most of the common failures (unexpected reset and program counter corruption) are
reproduced by manually forcing a low state on the NRST pin or the Oscillator pins for 1
second.

To complete these trials, ESD stress is applied directly on the device, over the range of
specification values. When unexpected behavior is detected, the software is hardened to
prevent unrecoverable errors occurring (see application note AN1015).

Table 60. EMS data

Symbol Parameter Conditions I&T;’:g
Voltage limits to be applied on Vpp=3.3V, Tp=+25°C,
VEesp |any /O pin to induce a functional |fopy= 16 MHz, 2B
disturbance conforms to IEC 61000
Fast transient voltage burst limits o
Vpp=3.3V, Tp=+25°C
Y to be applied through 100 pF on ¢ Db _16 l\/iHA " | Using HSI 4A
EFTB | Vpp and Vgg pins to induce a CPU= Z, )
functional disturbance conforms to IEC 61000 | Using HSE 2B
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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.
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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 54. LQFP48 marking example (package top view)

Product identification (1)\

1 STMAAL

A

3188TC

Date code

Y| WW

Standard ST logo

o \* Revision code
Pin 1 identifier \\‘ O ]

MS37467V1

1. Parts marked as “ES”,”E” or accompanied by an Engineering Sample notification letter are not yet qualified
and therefore not approved for use in production. ST is not responsible for any consequences resulting
from such use. In no event will ST be liable for the customer using any of these engineering samples in
production. ST’s Quality department must be contacted to run a qualification activity prior to any decision to
use these engineering samples.
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1 Ordering information

Table 68. Ordering information scheme

Example: STM8 AL 31 8 A T C Y

Device family
STM8 microcontroller

Product type
AL = automotive low-power'")

Device subfamily
31: standard devices
3L: devices with LCD

Program memory size
8 = 64 Kbytes of Flash memory

Pin count

A =80 pins
9 =64 pins
8 =48 pins

Package
T =LQFP

Temperature range
C=-40to125°C
A=-40t085°C

Packing
Y = tray
X = Tape and reel compliant with EIA 481-C

1. Qualified and characterized according to AEC Q100 and Q003 or equivalent, advanced screening
according to AEC Q001 and Q002 or equivalent.

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 go to www.st.com or contact the
nearest ST sales office.

3

DocID027179 Rev 6 129/131




