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They are called "embedded" because they are embedded
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rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
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range of applications.

Applications of "Embedded -
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processing, such as automotive systems and sophisticated
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Types of "Embedded - Microcontrollers"
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each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Active

Core Processor STM8

Core Size 8-Bit

Speed 16MHz

Connectivity I²C, IrDA, SPI, UART/USART

Peripherals Brown-out Detect/Reset, DMA, IR, POR, PWM, WDT

Number of I/O 41

Program Memory Size 32KB (32K x 8)

Program Memory Type FLASH

EEPROM Size 1K x 8

RAM Size 2K x 8

Voltage - Supply (Vcc/Vdd) 1.8V ~ 3.6V

Data Converters A/D 25x12b; D/A 1x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 125°C (TA)

Mounting Type Surface Mount

Package / Case 48-LQFP

Supplier Device Package 48-LQFP (7x7)

Purchase URL https://www.e-xfl.com/product-detail/stmicroelectronics/stm8l151c6t3tr

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/stm8l151c6t3tr-4404386
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


List of figures STM8L151x4/6, STM8L152x4/6

8/142 DocID15962 Rev 15

package outline. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
Figure 47. UFQFPN48 - 48-lead, 7 x 7 mm, 0.5 mm pitch, ultra thin fine pitch quad flat  

package recommended footprint  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
Figure 48. UFQFPN48 marking example (package top view) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122
Figure 49. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package outline  . . . . . . . . . . . . . . . . . . 123
Figure 50. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package  

recommended footprint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125
Figure 51. LQFP32 marking example (package top view) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125
Figure 52. UFQFPN32 - 32-pin, 5 x 5 mm, 0.5 mm pitch ultra thin fine pitch quad flat  

package outline. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126
Figure 53. UFQFPN32 - 32-pin, 5 x 5 mm, 0.5 mm pitch ultra thin fine pitch quad flat  

package recommended footprint  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127
Figure 54. UFQFPN32 marking example (package top view) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128
Figure 55. UFQFPN28 - 28-lead, 4 x 4 mm, 0.5 mm pitch, ultra thin fine pitch quad flat  

package outline. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
Figure 56. UFQFPN28 - 28-lead, 4 x 4 mm, 0.5 mm pitch, ultra thin fine pitch quad flat  

package recommended footprint  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130
Figure 57. UFQFPN28 marking example (package top view) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131
Figure 58. WLCSP28 - 28-pin, 1.703 x 2.841 mm, 0.4 mm pitch wafer level chip scale  

package outline. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132
Figure 59. WLCSP28 marking example (package top view) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134
Figure 60. Medium-density STM8L15x ordering information scheme . . . . . . . . . . . . . . . . . . . . . . . . 136



DocID15962 Rev 15 9/142

STM8L151x4/6, STM8L152x4/6 Introduction

58

1 Introduction

This document describes the features, pinout, mechanical data and ordering information of 
the medium-density STM8L151x4/6 and STM8L152x4/6 devices (STM8L151Cx/Kx/Gx, 
STM8L152Cx/Kx microcontrollers with a 16-Kbyte or 32-Kbyte Flash memory density). 
These devices are referred to as medium-density devices in the STM8L15x and STM8L16x 
reference manual (RM0031) and in the STM8L Flash programming manual (PM0054).

For more details on the whole STMicroelectronics ultra-low-power family please refer to 
Section 2.2: Ultra-low-power continuum on page 13.

For information on the debug module and SWIM (single wire interface module), refer to the
STM8 SWIM communication protocol and debug module user manual (UM0470).For 
information on the STM8 core, please refer to the STM8 CPU programming manual 
(PM0044).

The medium-density devices provide the following benefits:

• Integrated system

– Up to 32 Kbyte of medium-density embedded Flash program memory 

– 1 Kbyte of data EEPROM

– Internal high speed and low-power low speed RC

– Embedded reset

• Ultra-low power consumption 

– 195 µA/MHz + 440 µA (consumption)

– 0.9 µA with LSI in 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

• Advanced features

– Up to 16 MIPS at 16 MHz CPU clock frequency

– Direct memory access (DMA) for memory-to-memory or peripheral-to-memory 
access

•  Short development cycles

– Application scalability across a common family product architecture with 
compatible pinout, memory map and modular peripherals

– Wide choice of development tools

All devices offer 12-bit ADC, DAC, two comparators, Real-time clock three 16-bit timers, one 
8-bit timer as well as standard communication interface such as SPI, I2C and USART. A 
4x28-segment LCD is available on the medium-density STM8L152xx line. Table 2: Medium-
density STM8L151x4/6 and STM8L152x4/6 low-power device features and   peripheral 
counts and Section 3: Functional overview give an overview of the complete range of 
peripherals proposed in this family.

Figure 1 on page 14 shows the general block diagram of the device family.
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The medium-density STM8L15x microcontroller family is suitable for a wide range of 
applications:

• Medical and hand-held equipment

• Application control and user interface

• PC peripherals, gaming, GPS and sport equipment

• Alarm systems, wired and wireless sensors
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3 Functional overview

Figure 1. Medium-density STM8L151x4/6 and STM8L152x4/6 device block diagram 

1. Legend: 
ADC: Analog-to-digital converter 
BOR: Brownout reset 
DMA: Direct memory access 
DAC: Digital-to-analog converter 
I²C: Inter-integrated circuit multi master interface 
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- 16 - -

PB3/[TIM2_ETR](4)/ 
TIM1_CH2N/LCD_SEG13
(2)/ADC1_IN15/ 
COMP1_INP

I/O
TT
(3) X X X HS X X Port B3

[Timer 2 - external 
trigger] / Timer 1 inverted 
channel 2 / LCD 
segment 13 / 
ADC1_IN15 / 
Comparator 1 positive 
input

- - 15 E2

PB3/[TIM2_ETR](4)/ 
TIM1_CH1N/ 
LCD_SEG13(2)/ 
ADC1_IN15/RTC_ALARM
/COMP1_INP

I/O
TT
(3) X X X HS X X Port B3

[Timer 2 - external 
trigger] / Timer 1 inverted 
channel 1/ LCD segment 
13 / ADC1_IN15 /  
RTC alarm/ Comparator 
1 positive input

28 - - -
PB4(6)/[SPI1_NSS](4)/ 
LCD_SEG14(2)/ 
ADC1_IN14/COMP1_INP

I/O
TT
(3) X(6) X(6) X HS X X Port B4

[SPI1 master/slave 
select] / LCD segment 
14 / ADC1_IN14 / 
Comparator 1 positive 
input

- 17 16 D2

PB4(6)/[SPI1_NSS](4)/ 
LCD_SEG14(2)/ 
ADC1_IN14/ 
COMP1_INP/DAC_OUT

I/O
TT
(3) X(6) X(6) X HS X X Port B4

[SPI1 master/slave 
select] / LCD segment 
14 / ADC1_IN14 / 
DAC output /  
Comparator 1 positive 
input

29 - - -
PB5/[SPI1_SCK](4)/ 
LCD_SEG15(2)/ 
ADC1_IN13/COMP1_INP

I/O
TT
(3) X X X HS X X Port B5

[SPI1 clock] / LCD 
segment 15 / 
ADC1_IN13 / 
Comparator 1 positive 
input

- 18 17 D1

PB5/[SPI1_SCK](4)/ 
LCD_SEG15(2)/ 
ADC1_IN13/DAC_OUT/ 
COMP1_INP

I/O
TT
(3) X X X HS X X Port B5

[SPI1 clock] / LCD 
segment 15 / 
ADC1_IN13 / DAC 
output/ 
Comparator 1 positive 
input

Table 5. Medium-density STM8L151x4/6, STM8L152x4/6 pin description (continued)
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30 - - -
PB6/[SPI1_MOSI](4)/ 
LCD_SEG16(2)/ 
ADC1_IN12/COMP1_INP

I/O
TT
(3) X X X HS X X Port B6

[SPI1 master out/slave 
in]/ 
LCD segment 16 / 
ADC1_IN12 / 
Comparator 1 positive 
input

- 19 18 F1

PB6/[SPI1_MOSI](4)/ 
LCD_SEG16(2)/ 
ADC1_IN12/COMP1_INP/
DAC_OUT

I/O
TT
(3) X X X HS X X Port B6

[SPI1 master out]/ 
slave in / LCD segment 
16 / ADC1_IN12 / DAC 
output / Comparator 1 
positive input

31 20 19 E1
PB7/[SPI1_MISO](4)/ 
LCD_SEG17(2)/ 
ADC1_IN11/COMP1_INP

I/O
TT
(3) X X X HS X X Port B7

[SPI1 master in- slave 
out] /  
LCD segment 17 / 
ADC1_IN11 / 
Comparator 1 positive 
input

37 25 21 B1 PC0(5)/I2C1_SDA I/O FT X X T(7) Port C0 I2C1 data 

38 26 22 A1 PC1(5)/I2C1_SCL I/O FT X X T(7) Port C1 I2C1 clock

41 27 23 B2
PC2/USART1_RX/ 
LCD_SEG22/ADC1_IN6/ 
COMP1_INP/VREFINT

I/O
TT
(3) X X X HS X X Port C2

USART1 receive /  
LCD segment 22 / 
ADC1_IN6 / Comparator 
1 positive input / Internal 
voltage reference output

42 28 24 A2

PC3/USART1_TX/ 
LCD_SEG23(2)/ 
ADC1_IN5/COMP1_INP/ 
COMP2_INM

I/O
TT
(3) X X X HS X X Port C3

USART1 transmit /  
LCD segment 23 / 
ADC1_IN5 / Comparator 
1 positive input /  
Comparator 2 negative 
input

43 29 25 C2

PC4/USART1_CK/ 
I2C1_SMB/CCO/ 
LCD_SEG24(2)/ 
ADC1_IN4/COMP2_INM/
COMP1_INP

I/O
TT
(3) X X X HS X X Port C4

USART1 synchronous 
clock / I2C1_SMB / 
Configurable clock 
output / LCD segment 24 
/ ADC1_IN4 /  
Comparator 2 negative 
input / Comparator 1 
positive input

Table 5. Medium-density STM8L151x4/6, STM8L152x4/6 pin description (continued)
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0x00 5055
to

0x00 506F
Reserved area (27 bytes)

0x00 5070

DMA1

DMA1_GCSR
DMA1 global configuration & status 

register
0xFC

0x00 5071 DMA1_GIR1 DMA1 global interrupt register 1 0x00

0x00 5072 to
0x00 5074

Reserved area (3 bytes)

0x00 5075 DMA1_C0CR DMA1 channel 0 configuration register 0x00

0x00 5076 DMA1_C0SPR DMA1 channel 0 status & priority register 0x00

0x00 5077 DMA1_C0NDTR
DMA1 number of data to transfer register 

(channel 0)
0x00

0x00 5078 DMA1_C0PARH
DMA1 peripheral address high register

(channel 0)
0x52

0x00 5079 DMA1_C0PARL
DMA1 peripheral address low register

(channel 0)
0x00

0x00 507A Reserved area (1 byte)

0x00 507B DMA1_C0M0ARH
DMA1 memory 0 address high register

(channel 0)
0x00

0x00 507C DMA1_C0M0ARL
DMA1 memory 0 address low register

(channel 0)
0x00

0x00 507D to
0x00 507E

Reserved area (2 bytes)

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 of data to transfer register 

(channel 1)
0x00

0x00 5082 DMA1_C1PARH
DMA1 peripheral address high register

(channel 1)
0x52

0x00 5083 DMA1_C1PARL
DMA1 peripheral address low register

(channel 1)
0x00

Table 9. General hardware register map (continued)

Address Block Register label Register name
Reset 
status
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0x00 5084

DMA1

Reserved area (1 byte)

0x00 5085 DMA1_C1M0ARH
DMA1 memory 0 address high register

(channel 1)
0x00

0x00 5086 DMA1_C1M0ARL
DMA1 memory 0 address low register

(channel 1)
0x00

0x00 5087
0x00 5088

Reserved area (2 bytes)

0x00 5089 DMA1_C2CR DMA1 channel 2 configuration register 0x00

0x00 508A DMA1_C2SPR DMA1 channel 2 status & priority register 0x00

0x00 508B DMA1_C2NDTR
DMA1 number of data to transfer register 

(channel 2)
0x00

0x00 508C DMA1_C2PARH
DMA1 peripheral address high register

(channel 2)
0x52

0x00 508D DMA1_C2PARL
DMA1 peripheral address low register

(channel 2)
0x00

0x00 508E Reserved area (1 byte)

0x00 508F DMA1_C2M0ARH
DMA1 memory 0 address high register

(channel 2)
0x00

0x00 5090 DMA1_C2M0ARL
DMA1 memory 0 address low register

(channel 2)
0x00

0x00 5091
0x00 5092

Reserved area (2 bytes)

0x00 5093 DMA1_C3CR DMA1 channel 3 configuration register 0x00

0x00 5094 DMA1_C3SPR DMA1 channel 3 status & priority register 0x00

0x00 5095 DMA1_C3NDTR
DMA1 number of data to transfer register 

(channel 3)
0x00

0x00 5096
DMA1_C3PARH_

C3M1ARH
DMA1 peripheral address high register

(channel 3)
0x40

0x00 5097
DMA1_C3PARL_

C3M1ARL
DMA1 peripheral address low register

(channel 3)
0x00

0x00 5098 Reserved area (1 byte)

0x00 5099 DMA1_C3M0ARH
DMA1 memory 0 address high register

(channel 3)
0x00

0x00 509A DMA1_C3M0ARL
DMA1 memory 0 address low register

(channel 3)
0x00

0x00 509B to 
0x00 509D

Reserved area (3 bytes)

0x00 509E
SYSCFG

SYSCFG_RMPCR1 Remapping register 1 0x00

0x00 509F SYSCFG_RMPCR2 Remapping register 2 0x00

Table 9. General hardware register map (continued)

Address Block Register label Register name
Reset 
status
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0x00 50A0

ITC - EXTI

EXTI_CR1 External interrupt control register 1 0x00

0x00 50A1 EXTI_CR2 External interrupt control register 2 0x00

0x00 50A2 EXTI_CR3 External interrupt control register 3 0x00

0x00 50A3 EXTI_SR1 External interrupt status register 1 0x00

0x00 50A4 EXTI_SR2 External interrupt status register 2 0x00

0x00 50A5 EXTI_CONF1 External interrupt port select register 1 0x00

0x00 50A6

WFE

WFE_CR1 WFE control register 1 0x00

0x00 50A7 WFE_CR2 WFE control register 2 0x00

0x00 50A8 WFE_CR3 WFE control register 3 0x00

0x00 50A9
to 

0x00 50AF
Reserved area (7 bytes)

0x00 50B0
RST

RST_CR Reset control register 0x00

0x00 50B1 RST_SR Reset status register 0x01

0x00 50B2
PWR

PWR_CSR1 Power control and status register 1 0x00

0x00 50B3 PWR_CSR2 Power control and status register 2 0x00

0x00 50B4
to

0x00 50BF
Reserved area (12 bytes)

0x00 50C0

CLK

CLK_DIVR Clock master divider register 0x03

0x00 50C1 CLK_CRTCR Clock RTC register 0x00

0x00 50C2 CLK_ICKR Internal clock control register 0x11

0x00 50C3 CLK_PCKENR1 Peripheral clock gating register 1 0x00

0x00 50C4 CLK_PCKENR2 Peripheral clock gating register 2 0x80

0x00 50C5 CLK_CCOR Configurable clock control register 0x00

0x00 50C6 CLK_ECKR External clock control register 0x00

0x00 50C7 CLK_SCSR System clock status register 0x01

0x00 50C8 CLK_SWR System clock switch register 0x01

0x00 50C9 CLK_SWCR Clock switch control register 0bxxxx0000

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_HSITRIMR HSI clock calibration trimming register 0x00

0x00 50CE CLK_HSIUNLCKR HSI unlock register 0x00

0x00 50CF CLK_REGCSR Main regulator control status register 0bxx11100x

Table 9. General hardware register map (continued)

Address Block Register label Register name
Reset 
status
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0x00 5400

LCD

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_PM0 LCD Port mask register 0 0x00

0x00 5405 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 to 
0x00 540B

LCD

Reserved area (4 bytes)

0x00 540C LCD_RAM0 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_RAM5 LCD display memory 5 0x00

0x00 5412 LCD_RAM6 LCD display memory 6 0x00

0x00 5413 LCD_RAM7 LCD display memory 7 0x00

0x00 5414 LCD_RAM8 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 LCD_RAM11 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 to 
0x00 542F

Reserved area (22 bytes)

Table 9. General hardware register map (continued)

Address Block Register label Register name
Reset 
status
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9.1.5 Pin input voltage

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

Figure 11. Pin input voltage

9.2 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 functional operation of 
the device at these conditions is not implied. Exposure to maximum rating conditions for 
extended periods may affect device reliability.

Device mission profile (application conditions) is compliant with JEDEC JESD47 
Qualification Standard, extended mission profiles are available on demand.

           

Table 15. Voltage characteristics

Symbol Ratings Min Max Unit

VDD- VSS
External supply voltage (including VDDA 
and VDD2)(1)

1. All power (VDD1, VDD2, VDDA) and ground (VSS1, VSS2, VSSA) pins must always be connected to the 
external power supply.

- 0.3 4.0 V

VIN
(2)

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

Input voltage on true open-drain pins 
(PC0 and PC1)

VSS - 0.3 VDD + 4.0

V
Input voltage on five-volt tolerant (FT) 
pins (PA7 and PE0)

VSS - 0.3 VDD + 4.0

Input voltage on 3.6 V tolerant (TT) pins VSS - 0.3 4.0

Input voltage on any other pin VSS - 0.3 4.0

VESD Electrostatic discharge voltage 
see Absolute maximum 

ratings (electrical sensitivity) 
on page 115
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Figure 12. POR/BOR thresholds

9.3.3 Supply current characteristics

Total current consumption

The MCU is placed under the following conditions:

l All I/O pins in input mode with a static value at VDD or VSS (no load)

l All peripherals are disabled except if explicitly mentioned.

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

Subject to general operating conditions for VDD and TA.

1. Data guaranteed by design.

2. Data based on characterization results.
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Figure 18. LSE oscillator circuit diagram

Internal clock sources

Subject to general operating conditions for VDD, and TA.

High speed internal RC oscillator (HSI)

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

          

Table 33. HSI oscillator characteristics 

Symbol Parameter Conditions(1) Min Typ Max Unit

fHSI Frequency VDD = 3.0 V - 16 - MHz 

ACCHSI

Accuracy of HSI 
oscillator (factory 
calibrated)

VDD = 3.0 V, TA = 25 °C -1 (2) - 1(2) %

VDD = 3.0 V, 0 °C ≤ TA ≤  55 °C -1.5 - 1.5 %

VDD = 3.0 V, -10 °C ≤ TA ≤  70 °C -2 - 2 %

VDD = 3.0 V, -10 °C ≤ TA ≤  85 °C -2.5 - 2 %

VDD = 3.0 V, -10 °C ≤ TA ≤  125 °C -4.5 - 2 %

 1.65 V ≤ VDD ≤  3.6 V, 
-40 °C ≤ TA ≤  125 °C

-4.5 - 3 %

TRIM
HSI user trimming 
step(3)

Trimming code ≠ multiple of 16 - 0.4 0.7 %

Trimming code = multiple of 16 - ± 1.5 %

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

- - 3.7 6(4) µs

IDD(HSI)
HSI oscillator power 
consumption

- - 100 140(4) µA

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

2. Tested in production.

3. 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.

4. Guaranteed by design.
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Figure 23. Typical pull-up resistance RPU vs VDD with VIN=VSS

Figure 24. Typical pull-up current Ipu vs VDD with VIN=VSS
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Figure 34. SPI1 timing diagram - slave mode and CPHA=0

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

1. Measurement points are done at CMOS levels: 0.3VDD and 0.7VDD.
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Figure 41. Power supply and reference decoupling (VREF+ not connected to VDDA)

Figure 42. Power supply and reference decoupling (VREF+ connected to VDDA)
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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 with the IEC 61000 standard.

• 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) can be 
reproduced by manually forcing a low state on the NRST pin or the Oscillator pins for 1 
second.

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

          

Electromagnetic interference (EMI)

Based on a simple application running on the product (toggling 2 LEDs through the I/O 
ports), the product is monitored in terms of emission. This emission test is in line with the 
norm IEC61967-2 which specifies the board and the loading of each pin.

Table 58. 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

3B

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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Figure 47. UFQFPN48 - 48-lead, 7 x 7 mm, 0.5 mm pitch, ultra thin fine pitch quad flat 
package recommended footprint

1. Dimensions are expressed in millimeters.

Table 63. UFQFPN48 - 48-lead, 7 x 7 mm, 0.5 mm pitch, ultra thin fine pitch quad flat 
package mechanical data 

Symbol
millimeters inches(1)

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

Min Typ Max Min Typ Max

A 0.500 0.550 0.600 0.0197 0.0217 0.0236

A1 0.000  0.020 0.050 0.0000  0.0008 0.0020

D 6.900 7.000 7.100 0.2717 0.2756 0.2795

E 6.900 7.000 7.100 0.2717 0.2756 0.2795

D2 5.500 5.600 5.700 0.2165 0.2205 0.2244

E2 5.500 5.600 5.700 0.2165 0.2205 0.2244

L 0.300 0.400 0.500 0.0118 0.0157 0.0197

T - 0.152 - - 0.0060 -

b 0.200 0.250 0.300 0.0079 0.0098 0.0118

e - 0.500 - - 0.0197 -

ddd - - 0.080 - - 0.0031
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Device marking

The following figure gives an example of topside marking orientation versus ball A1 identifier 
location. Other optional marking or inset/upset marks, which depend on supply chain 
operations, are not indicated below.

Table 67. WLCSP28 - 28-pin, 1.703 x 2.841 mm, 0.4 mm pitch wafer level chip scale 
package mechanical data 

 Symbol
millimeters inches(1)

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

Min Typ Max Min Typ Max

A 0.540 0.570 0.600 0.0213 0.0224 0.0236

A1 - 0.190 - - 0.0075 -

A2 - 0.380 - - 0.0150 -

b(2)

2. Dimension is measured at the maximum bump diameter parallel to primary datum Z.

0.240 0.270 0.300 0.0094 0.0106 0.0118

D 1.668 1.703 1.738 0.0657 0.0670 0.0684

E 2.806 2.841 2.876 0.1105 0.1119 0.1132

e - 0.400 - - 0.0157 -

e1 - 1.200 - - 0.0472 -

e2 - 2.400 - - 0.0945 -

F - 0.251 - - 0.0099 -

G - 0.222 - - 0.0087 -

aaa - - 0.100 - - 0.0039

bbb - - 0.100 - - 0.0039

ccc - - 0.100 - - 0.0039

ddd - - 0.050 - - 0.0020

eee - - 0.050 - - 0.0020
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11-Mar-2011 6 cont’d

Modified OPT1 and OPT4 description in Table: Option 
byte description.

Updated Section: Electrical parameters “standard I/Os” 
replaced with “high sink I//Os”.

Updated RHN and RHN descriptions in Table: LCD 
characteristics. 

Added Tape & Reel option to Figure: Medium density 
STM8L15x ordering information scheme.

06-Sep-2011 7

Features: updated bullet point concerning capacitive 
sensing channels.

Section: Low power modes: updated Wait mode and 
Halt mode definitions.

Section: Clock management: added ‘kHz’ to 32.768 in 
the ‘System clock sources bullet point’.

Section: System configuration controller and routing 
interface: replaced last sentence concerning 
management of charge transfer acquisition sequence.

Added Section: Touchsensing

Section Development support: updated the Bootloader.

Table: Medium density STM8L15x pin description: 
added LQFP32 to second column (same pinout as 
UFQFPN32); “Timer X - trigger” replaced by “Timer X - 
external trigger”; added note at the end of this table 
concerning the slope control of all GPIO pins.

Table: Interrupt mapping: merged footnotes 1 and 2; 
updated some of the source blocks and descriptions.

Section: Option bytes: replaced PM0051 by PM0054 
and UM0320 by UM0470.

Table: Option byte description: replaced the factory 
default setting (0xAA) for OPT0.

NRST pin: updated text above the Figure; updated 
Figure: Recommended NRST pin configuration.

Table: TS characteristics: removed typ and max values 
for the parameter TS_TEMP; added min value for same.

Table: Comparator 1 characteristics: added typ value for 
‘Comparator offset error’; added footnote 1.

Table: Comparator 2 characteristics: updated tSTART, 
tdslow, tdfast, Voffset, ICOMP2; added footnotes 1. and 3.

Table: DAC characteristics: updated max value for 
DAC_OUT voltage (DACOUT buffer ON).

Section: 12-bit ADC1 characteristics: updated.

Replaced Figure: UFQFPN48 7 x 7 mm, 0.5 mm pitch, 
package outline and Figure: UFQFPN48 7 x 7 mm 
recommended footprint (dimensions in mm).

Figure: Medium density STM8L15x ordering information 
scheme: removed ‘TR = Tape & Reel”.

Table 69. Document revision history (continued)

Date Revision Changes


