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3.17 Infrared (IR) interface

The high-density STM8AL3x8x devices contain an infrared interface which is used with an 
IR LED for remote control functions. Two timer output compare channels are used to 
generate the infrared remote control signals.

3.18 Development support

Development tools

Development tools for the STM8 microcontrollers include:

• The STice emulation system offering tracing and code profiling

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

• 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 is 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 is also monitored in real-time by 
means of shadow registers.

Bootloader

A bootloader is available to reprogram the Flash memory using the USART1, USART2, 
USART3 (USARTs in asynchronous mode), SPI1 or SPI2 interfaces.
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Figure 5. STM8AL3189 64-pin pinout (without LCD) 

1. Pin 18 is reserved and must be tied to VDD.

2. The above figure shows the package top view.

Figure 6. STM8AL3L89 64-pin pinout (with LCD) 

1. The above figure shows the package top view.
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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 
STM8L051/L052 Value Line, STM8L151/L152, STM8L162, STM8AL31, STM8AL3L MCU 
lines reference manual (RM0031).

5 1 1
PA0(8)/[USART1_CK](2)/ 
SWIM/BEEP/IR_TIM (9) I/O - X X X HS X X Port A0

[USART1 synchronous 
clock](2) / SWIM input and 
output / 
Beep output / Infrared Timer 
output

68 56 40 VSS2 S - - - - - - - IOs ground voltage

67 55 39 VDD2 S - - - - - - - IOs supply voltage

48 - - VSS4 S - - - - - - - IOs ground voltage

47 - - VDD4 S - - - - - - - IOs supply 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).

3. Available onSTM8AL3L8xdevices only. 

4. A pull-up is applied to PB0 and PB4 during the reset phase. These two pins are input floating after reset release.

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

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

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

8. The PA0 pin is in input pull-up during the reset phase and after reset release.

9. High Sink LED driver capability available on PA0.

Table 5. High-density STM8AL3x8x pin description (continued)
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0x00 50CA

CLK

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_HSITRIMR HSI clock calibration trimming register 0x00

0x00 50CE CLK_HSIUNLCKR HSI unlock register 0x00

0x00 50CF CLK_REGCSR Main regulator control status register 0bxx11 100X

0x00 50D0 CLK_PCKENR3 Peripheral clock gating register 3 0x00

0x00 50D1
to 

0x00 50D2
Reserved area (2 byte)

0x00 50D3
WWDG

WWDG_CR WWDG control register 0x7F

0x00 50D4 WWDG_WR WWDR window register 0x7F

0x00 50D5
to

00 50DF
Reserved area (11 byte)

0x00 50E0

IWDG

IWDG_KR IWDG key register 0xXX

0x00 50E1 IWDG_PR IWDG prescaler register 0x00

0x00 50E2 IWDG_RLR IWDG reload register 0xFF

0x00 50E3
to

0x00 50EF
Reserved area (13 byte)

0x00 50F0

BEEP

BEEP_CSR1 BEEP control/status register 1 0x00

0x00 50F1
0x00 50F2

Reserved area (2 byte)

0x00 50F3 BEEP_CSR2 BEEP control/status register 2 0x1F

0x00 50F4
to0x00 513F

Reserved area (76 byte)

0x00 5140

RTC

RTC_TR1 Time register 1 0x00

0x00 5141 RTC_TR2 Time register 2 0x00

0x00 5142 RTC_TR3 Time register 3 0x00

0x00 5143 Reserved area (1 byte)

0x00 5144

RTC

RTC_DR1 Date register 1 0x01

0x00 5145 RTC_DR2 Date register 2 0x21

0x00 5146 RTC_DR3 Date register 3 0x00

0x00 5147 Reserved area (1 byte)

Table 9. General hardware register map (continued)

Address Block Register label Register name Reset status
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0x00 53AC

DAC

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 right aligned data holding 

register high
0x00

0x00 53A3 DAC_DCH2RDHRL
DAC channel 2 right aligned data holding 

register low
0x00

0x00 53A4 DAC_DCH1LDHRH
DAC channel 1left aligned data holding 

register high
0x00

0x00 53A5 DAC_DCH1LDHRL
DAC channel 1left aligned data holding 

register low
0x00

0x00 53A6 DAC_DCH2LDHRH
DAC channel 2 left aligned data holding 

register high
0x00

0x00 53A7 DAC_DCH2LDHRL
DAC channel 2 left aligned data holding 

register low
0x00

0x00 53A8 DAC_DCH1DHR8
DAC channel 1 8-bit mode data holding 

register
0x00

0x00 53A9 DAC_DCH2DHR8
DAC channel 2 8-bit mode data holding 

register
0x00

0x00 53AA to 
0x00 53AB

Reserved area (2 byte)

0x00 53AC

DAC

DAC_CH1DORH
Reset value

DAC channel 1 data output register high 0x00

0x00 53AD
DAC_CH1DORL

Reset value
DAC channel 1 data output register low 0x00

0x00 53AE
to 0x00 53AF

Reserved area (2 byte)

0x00 53B0

DAC

DAC_CH2DORH
Reset value

DAC channel 2 data output register high 0x00

0x00 53B1
DAC_CH2DORL

Reset value
DAC channel 2 data output register low 0x00

0x00 53B2
to 0x00 53BF

Reserved area

0x00 53C0

SPI2

SPI2_CR1 SPI2 control register 1 0x00

0x00 53C1 SPI2_CR2 SPI2 control register 2 0x00

0x00 53C2 SPI2_ICR SPI2 interrupt control register 0x00

0x00 53C3 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

Table 9. General hardware register map (continued)

Address Block Register label Register name Reset status
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Table 13. Option byte description 

Option 
byte no.

Option description

OPT0

ROP[7:0] Memory readout protection (ROP)

0xAA: Disable readout protection (write access via SWIM protocol)
Refer to Readout protection section in STM8L05xx, STM8L15xx, STM8L162x, 
STM8AL31xx and STM8AL3Lxx microcontroller family reference manual (RM0031).

OPT1

UBC[7:0] Size of the user boot code area 

UBC[7:0] Size of the user boot code area
0x00: No UBC
0x01: Page 0 reserved for the UBC and write protected. 
...
0xFF: Page 0 to 254 reserved for the UBC and write-protected.
Refer to User boot code section in the STM8L05xx, STM8L15xx, STM8L162x, 
STM8AL31xx and STM8AL3Lxx microcontroller family reference manual (RM0031).

OPT2

PCODESIZE[7:0] Size of the proprietary code area

0x00: No proprietary code area 
0x01: Page 0 reserved for the proprietary code and read/write protected. 
...
0xFF: Page 0 to 254 reserved for the proprietary code and read/write protected. 
Refer to Proprietary code area (PCODE) section in STM8L05xx, STM8L15xx, 
STM8L162x, STM8AL31xx and STM8AL3Lxx microcontroller family reference manual 
(RM0031) for more details.

OPT3

IWDG_HW: Independent watchdog 

0: Independent watchdog activated by software
1: Independent watchdog activated by hardware

IWDG_HALT: Independent watchdog off in Halt/Active-halt

0: Independent watchdog continues running in Halt/Active-halt mode
1: Independent watchdog stopped in Halt/Active-halt mode

WWDG_HW: Window watchdog 

0: Window watchdog activated by software
1: Window watchdog activated by hardware

WWDG_HALT: Window window watchdog reset on Halt/Active-halt

0: Window watchdog stopped in Halt mode
1: Window watchdog generates a reset when MCU enters Halt mode

OPT4

HSECNT: Number of HSE oscillator stabilization clock cycles

0x00 - 1 clock cycle
0x01 - 16 clock cycles
0x10 - 512 clock cycles
0x11 - 4096 clock cycles

LSECNT: Number of LSE oscillator stabilization clock cycles

0x00 - 1 clock cycle
0x01 - 16 clock cycles
0x10 - 512 clock cycles
0x11 - 4096 clock cycles
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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

tVDD

VDD rise time rate BOR detector 
enabled 0(1) - ∞(1) µs/V

VDD fall time rate BOR detector 
enabled 20(1) - ∞(1) µs/V

tTEMP Reset release delay
VDD rising  
BOR detector 
enabled

- 3 - ms

VPDR Power-down reset threshold Falling edge 1.3 1.5 1.65(2)

V

VBOR0
Brown-out reset threshold 0 
(BOR_TH[2:0]=000)

Falling edge 1.67 1.7 1.74(2)

Rising edge 1.69(2) 1.75 1.80

VBOR1
Brown-out reset threshold 1 
(BOR_TH[2:0]=001)

Falling edge 1.87 1.93 1.97(2)

Rising edge 1.96(2) 2.04 2.07

VBOR2
Brown-out reset threshold 2 
(BOR_TH[2:0]=010)

Falling edge 2.22 2.3 2.35(2)

Rising edge 2.31(2) 2.41 2.44

VBOR3
Brown-out reset threshold 3 
(BOR_TH[2:0]=011)

Falling edge 2.45 2.55 2.60(2)

Rising edge 2.54(2) 2.66 2.7

VBOR4
Brown-out reset threshold 4 
(BOR_TH[2:0]=100)

Falling edge 2.68 2.80 2.85(2)

Rising edge 2.78(2) 2.90 2.95

VPVD0 PVD threshold 0
Falling edge 1.80 1.84 1.88(2)

V

Rising edge 1.88(2) 1.94 1.99

VPVD1 PVD threshold 1
Falling edge 1.98 2.04 2.09(2)

Rising edge 2.08(2) 2.14 2.18

VPVD2 PVD threshold 2
Falling edge 2.2 2.24 2.28(2)

Rising edge 2.28(2) 2.34 2.38

VPVD3 PVD threshold 3
Falling edge 2.39 2.44 2.48(2)

Rising edge 2.47(2) 2.54 2.58

VPVD4 PVD threshold 4
Falling edge 2.57 2.64 2.69(2)

Rising edge 2.68(2) 2.74 2.79

VPVD5 PVD threshold 5
Falling edge 2.77 2.83 2.88(2)

Rising edge 2.87(2) 2.94 2.99

VPVD6 PVD threshold 6
Falling edge 2.97 3.05 3.09(2)

Rising edge 3.08(2) 3.15 3.20
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Figure 13. Typical IDD(RUN) from RAM vs. VDD (HSI clock source), fCPU =16 MHz(1)

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

1. CPU executing typical data processing

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

3. Guaranteed by characterization results.

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

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

6. Oscillator bypassed (LSEBYP = 1 in CLK_ECKCR). When configured for external crystal, the LSE consumption  
(IDD LSE) must be added. Refer to Table 33
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Figure 18. Typical IDD(LPW) vs. VDD (LSI clock source), all peripherals OFF(1)

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

Table 24. Total current consumption in low-power wait mode at VDD = 1.65 V to 3.6 V 

Symbol Parameter Conditions(1) Typ. Max. Unit

IDD(LPW)

Supply current in 
low-power wait 
mode

LSI RC osc. 
(at 38 kHz)

all peripherals OFF

TA = -40 °C to 25 °C 3.00 3.30(2)

μA

TA = 85 °C 4.40 9.00(3)

TA = 125 °C 11.00 18.00(3)

LSE external 

clock(4) 
(32.768 kHz)

TA = -40 °C to 25 °C 2.35 2.70(2)

TA = 85 °C 3.10 3.70(2)

TA = 125 °C 12.0 14.0(2)

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  
(IDD LSE) must be added. Refer to Table 33.
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Figure 23. Typical HSI frequency vs. VDD

Table 34. HSI oscillator characteristics 

Symbol Parameter Conditions(1) Min. Typ. Max. Unit

fHSI Frequency VDD = 3.0 V - 16 - MHz 

ACCHSI

HSI oscillator user 
trimming accuracy

Trimmed by the application for any VDD 
and TA conditions

-1 - 1

%
HSI oscillator accuracy 
(factory calibrated)

VDD ≤ 1.8 V≤  VDD ≤  3.6 V

-40 °C ≤ TA ≤  125 °C
-5 - 5

TRIM
HSI user trimming 
step(2)

Trimming code ≠ multiple of 16 - 0.4 0.7(2)

%
Trimming code = multiple of 16 - - ± 1.5(2)

tsu(HSI)
HSI oscillator setup 
time (wakeup time)

- - 3.7 6 (3) µs

IDD(HSI)
HSI oscillator power 
consumption

- - 100 140(3) µA

1. VDD = 3.0 V, TA = -40 to 125 °C unless otherwise specified.

2. 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...0xE0). Refer to the AN3101 “STM8L15x internal RC oscillator calibration” application note for 
more details.

3. Guaranteed by design.



Electrical parameters STM8AL318x STM8AL3L8x

90/131 DocID027179 Rev 6

9.3.6 I/O current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below VSS or 
above VDD (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 I/O pins programmed in floating input mode. While current is injected into 
the I/O 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. 

          

9.3.7 I/O port pin characteristics

General characteristics

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

Table 40. I/O current injection susceptibility

Symbol Description

Functional susceptibility 

Unit
Negative 
injection

Positive 
injection

IINJ

Injected current on true open-drain pins -5 +0

mAInjected current on all 5 V tolerant (FT) pins -5 +0

Injected current on any other pin -5 +5
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Figure 25. Typical VIL and VIH vs. VDD (standard I/Os)

Figure 26. Typical VIL and VIH vs. VDD (true open drain I/Os)
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Figure 36. Typical NRST pull-up current Ipu vs. VDD 

The reset network shown in Figure 37 protects the device against parasitic resets. The user 
must ensure that the level on the NRST pin goes below the VIL max. level specified in 
Table 45. Otherwise the reset is not taken into account internally. For power consumption- 
sensitive applications, the capacity of the external reset capacitor has to be reduced to limit 
the charge/discharge current. If the NRST signal is used to reset the external circuitry, the 
user must pay attention to the charge/discharge time of the external capacitor to meet the 
reset timing conditions of the external devices. The minimum recommended capacity is 10 
nF.

Figure 37. Recommended NRST pin configuration 
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In the following table, data are based on characterization results, not tested in production.

          

Table 54. DAC accuracy  

Symbol Parameter  Conditions Typ. Max.(1) Unit

DNL Differential non linearity(2)

RL ≥5 kΩ, CL≤ 50 pF

DACOUT buffer ON(3) 1.5 3

12-bit 
LSB

No load
DACOUT buffer OFF

1.5 3

INL Integral non linearity(4)

RL ≥5 kΩ, CL≤  50 pF

DACOUT buffer ON(3) 2 4

No load
DACOUT buffer OFF

2 4

Offset Offset error(5)

RL ≥5 kΩ, CL≤  50 pF

DACOUT buffer ON(3) ±10 ±25

No load
DACOUT buffer OFF

±5 ±8

Offset1 Offset error at Code 1 (6) DACOUT buffer OFF ±1.5 ±5

Gain error Gain error(7)

RL ≥5 kΩ, CL≤  50 pF

DACOUT buffer ON(3) +0.1/-0.2 +0.2/-0.5

%
No load

DACOUT buffer OFF
+0/-0.2 +0/-0.4

TUE Total unadjusted error

RL ≥5 kΩ, CL≤  50 pF

DACOUT buffer ON(3) 12 30 12-bit 
LSB

No load -DACOUT buffer OFF 8 12

1. Not tested in production.

2. Difference between two consecutive codes - 1 LSB.

3. In 48-pin package devices the DAC2 output buffer must be kept off and no load must be applied on the DAC_OUT2 output. 

4. Difference between measured value at Code i and the value at Code i on a line drawn between Code 0 and last Code 1023.

5. Difference between the value measured at Code (0x800) and the ideal value = VREF+/2.

6. Difference between the value measured at Code (0x001) and the ideal value.

7. Difference between the ideal slope of the transfer function and the measured slope computed from Code 0x000 and 0xFFF 
when buffer is ON, and from Code giving 0.2 V and (VDDA -0.2) V when buffer is OFF.
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9.3.15 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 I/O ports), 
the product is stressed by two electromagnetic events until a failure occurs (indicated by the 
LEDs).

• 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.

• FTB: A burst of fast transient voltage (positive and negative) is applied to VDD and VSS 
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
Level/
Class

VFESD

Voltage limits to be applied on 
any I/O pin to induce a functional 
disturbance

VDD = 3.3 V, TA = +25 °C,  
fCPU= 16 MHz, 
conforms to IEC 61000

2B

VEFTB

Fast transient voltage burst limits 
to be applied through 100 pF on 
VDD and VSS pins to induce a 

functional disturbance

VDD = 3.3 V, TA = +25 °C,  
fCPU = 16 MHz, 
conforms to IEC 61000

 
Using HSI

4A

Using HSE 2B
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Table 65. LQFP80 - 80-pin, 14 x 14 mm low-profile quad flat package 
mechanical data(1) 

1. Values in inches are converted from mm and rounded to 4 decimal digits.

Symbol
millimeters inches

Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630

A1 0.050 - 0.150 0.0020 - 0.0059

A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.220 0.320 0.380 0.0087 0.0126 0.0150

c 0.090 - 0.200 0.0035 - 0.0079

D 15.800 16.000 16.200 0.6220 0.6299 0.6378

D1 13.800 14.000 14.200 0.5433 0.5512 0.5591

D3 - 12.350 - - 0.4862 -

E 15.800 16.000 16.200 0.6220 0.6299 0.6378

E1 13.800 14.000 14.200 0.5433 0.5512 0.5591

E3 - 12.350 - - 0.4862 -

e - 0.650 - - 0.0256 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -

k 0° 3.5° 7° 0° 3.5° 7°

ccc - - 0.100 - - 0.0039
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Figure 50. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat package 
recommended footprint

1. Dimensions are expressed in millimeters.

E3 - 7.500 - - 0.2953 -

e - 0.500 - - 0.0197 -

K 0° 3.5° 7° 0° 3.5° 7°

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -

ccc - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.

Table 66. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat 
package mechanical data (continued)

Symbol
millimeters inches(1)

Min Typ Max Min Typ Max
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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 51. LQFP64 marking example (package top view)

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.


