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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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3.3 Reset and supply management

3.3.1 Power supply scheme

The device requires a 1.65 V to 3.6 V operating supply voltage (VDD). The external power 
supply pins must be connected as follows:

• VSS1; VDD1 = 1.8 to 3.6 V, down to 1.65 V at power down: external power supply for 
I/Os and for the internal regulator. Provided externally through VDD1 pins, the 
corresponding ground pin is VSS1.

• VSSA; VDDA = 1.8 to 3.6 V, down to 1.65 V at power down: external power supplies for 
analog peripherals (minimum voltage to be applied to VDDA is 1.8 V when the ADC1 is 
used). VDDA and VSSA must be connected to VDD1 and VSS1, respectively.

• VSS2; VDD2 = 1.8 to 3.6 V, down to 1.65 V at power down: external power supplies for 
I/Os. VDD2 and VSS2 must be connected to VDD1 and VSS1, respectively.

• VREF+; VREF- (for ADC1): external reference voltage for ADC1. Must be provided 
externally through VREF+ and VREF- pin.

• VREF+ (for DAC): external voltage reference for DAC must be provided externally 
through VREF+.

3.3.2 Power supply supervisor

The device has an integrated ZEROPOWER power-on reset (POR)/power-down reset 
(PDR), coupled with a brownout reset (BOR) circuitry. At power-on, BOR is always active, 
and ensures proper operation starting from 1.8 V. After the 1.8 V BOR threshold is reached, 
the option byte loading process starts, either to confirm or modify default thresholds, or to 
disable BOR permanently (in which case, the VDD min value at power down is 1.65 V).

Five BOR thresholds are available through option bytes, starting from 1.8 V to 3 V. To 
reduce the power consumption in Halt mode, it is possible to automatically switch off the 
internal reference voltage (and consequently the BOR) in Halt mode. The device remains 
under reset when VDD is below a specified threshold, VPOR/PDR or VBOR, without the need 
for any external reset circuit.

The device features an embedded programmable voltage detector (PVD) that monitors the 
VDD/VDDA power supply and compares it to the VPVD threshold. This PVD offers 7 different 
levels between 1.85 V and 3.05 V, chosen by software, with a step around 200 mV. An 
interrupt can be generated when VDD/VDDA drops below the VPVD threshold and/or when 
VDD/VDDA is higher than the VPVD threshold. The interrupt service routine can then generate 
a warning message and/or put the MCU into a safe state. The PVD is enabled by software.

3.3.3 Voltage regulator

The medium-density STM8L151x4/6 and STM8L152x4/6 embeds an internal voltage 
regulator for generating the 1.8 V power supply for the core and peripherals. 

This regulator has two different modes: 

• Main voltage regulator mode (MVR) for Run, Wait for interrupt (WFI) and Wait for event 
(WFE) modes.

• Low power voltage regulator mode (LPVR) for Halt, Active-halt, Low power run and 
Low power wait modes.

When entering Halt or Active-halt modes, the system automatically switches from the MVR 
to the LPVR in order to reduce current consumption.
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and STM8L152x4/6 devices, the acquisition sequence is managed by software and it 
involves analog I/O groups and the routing interface.

Reliable touch sensing solutions can be quickly and easily implemented using the free 
STM8 Touch Sensing Library.

3.14 Timers

Medium-density STM8L151x4/6 and STM8L152x4/6devices contain one advanced control 
timer (TIM1), two 16-bit general purpose timers (TIM2 and TIM3) and one 8-bit basic timer 
(TIM4).

All the timers can be served by DMA1.

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

          

3.14.1 TIM1 - 16-bit advanced control timer

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.

• 16-bit up, down and up/down autoreload counter with 16-bit prescaler

• 3 independent capture/compare channels (CAPCOM) configurable as input capture, 
output compare, PWM generation (edge and center aligned mode) and single pulse 
mode output

• 1 additional capture/compare channel which is not connected to an external I/O

• Synchronization module to control the timer with external signals 

• Break input to force timer outputs into a defined state

• 3 complementary outputs with adjustable dead time

• Encoder mode

• Interrupt capability on various events (capture, compare, overflow, break, trigger)

Table 3. Timer feature comparison

Timer
Counter 

resolution
Counter

type
Prescaler factor

DMA1 
request 

generation

Capture/compare
channels

Complementary
outputs

TIM1

16-bit up/down

Any integer 
from 1 to 65536

Yes

3 + 1 3

TIM2 Any power of 2 
from 1 to 128

2

None
TIM3

TIM4 8-bit up
Any power of 2 
from 1 to 32768

0
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3.19 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 can be 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 can also be monitored in real-
time by means of shadow registers.

Bootloader

A bootloader is available to reprogram the Flash memory using the USART1 interface. The 
reference document for the bootloader is UM0560: STM8 bootloader user manual. 
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4 Pinout and pin description

Figure 3. STM8L151C4, STM8L151C6 48-pin pinout (without LCD) 

1. Reserved. Must be tied to VDD.

Figure 4. STM8L151K4, STM8L151K6 32-pin package pinout (without LCD)

1. Example given for the UFQFPN32 package. The pinout is the same for the LQFP32 package.

Figure 5. STM8L151Gx UFQFPN28 package pinout
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- 5 5 D4

PA5/TIM3_BKIN/ 
[TIM3_ETR](4)/ 
LCD_COM1(2)/ADC1_IN1/
COMP1_INP

I/O
TT
(3) X X X HS X X Port A5

Timer 3 - break input / 
[Timer 3 - external 
trigger] / LCD_COM 1 /  
ADC1 input 1 / 
Comparator 1 positive 
input

7 6 - -
PA6/[ADC1_TRIG](4)/ 
LCD_COM2(2)/ADC1_IN0/
COMP1_INP

I/O
TT
(3) X X X HS X X Port A6

[ADC1 - trigger] / 
LCD_COM2 / 
ADC1 input 0 / 
Comparator 1 positive 
input

8 - - - PA7/LCD_SEG0(2)(5) I/O FT X X X HS X X Port A7 LCD segment 0

24 13 12 E3
PB0(6)/TIM2_CH1/ 
LCD_SEG10(2)/ 
ADC1_IN18/COMP1_INP

I/O
TT
(3) X(6) X(6) X HS X X Port B0

Timer 2 - channel 1 / 
LCD segment 10 / 
ADC1_IN18 / 
Comparator 1 positive 
input

25 14 13 G1
PB1/TIM3_CH1/ 
LCD_SEG11(2)/ 
ADC1_IN17/COMP1_INP

I/O
TT
(3) X X X HS X X Port B1

Timer 3 - channel 1 / 
LCD segment 11 / 
ADC1_IN17 / 
Comparator 1 positive 
input

26 15 14 F2
PB2/ TIM2_CH2/ 
LCD_SEG12(2)/ 
ADC1_IN16/COMP1_INP

I/O
TT
(3) X X X HS X X Port B2

Timer 2 - channel 2 / 
LCD segment 12 / 
ADC1_IN16/ 
Comparator 1 positive 
input

27 - - -
PB3/TIM2_ETR/ 
LCD_SEG13(2)/ 
ADC1_IN15/COMP1_INP

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

Timer 2 - external trigger 
/ LCD segment 13 
/ADC1_IN15 / 
Comparator 1 positive 
input

Table 5. Medium-density STM8L151x4/6, STM8L152x4/6 pin description (continued)
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Note: The slope control of all GPIO pins, except true open drain pins, can be programmed. By 
default, the slope control is limited to 2 MHz.

- 8 7 G4 VDD1/VDDA/VREF+ S - - - - - - -
Digital power supply / Analog 
supply voltage / ADC1 positive 
voltage reference

9 7 6 F4 VSS1/VSSA/VREF- S - - - - - - -
I/O ground / Analog ground voltage 
/  
ADC1 negative voltage reference

39 - - - VDD2 S - - - - - - - IOs supply voltage

40 - - - VSS2 S - - - - - - - IOs ground voltage

1 32 28 A4
PA0(9)/[USART1_CK](4)/ 
SWIM/BEEP/IR_TIM (10) I/O X X(9) X

HS
(10) X X Port A0

[USART1 synchronous 
clock](4) / SWIM input 
and output / 
Beep output / Infrared 
Timer output

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 the STM8L15x and STM8L16x reference manual (RM0031).

2. Available on STM8L152xx devices only.

3. In the 3.6 V tolerant I/Os, protection diode to VDD is not implemented.

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

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

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

7. 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).

8. Available on STM8L151xx devices only.

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

10. High Sink LED driver capability available on PA0.

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 534E

ADC1

ADC1_TRIGR1 ADC1 trigger disable 1 0x00

0x00 534F ADC1_TRIGR2 ADC1 trigger disable 2 0x00

0x00 5350 ADC1_TRIGR3 ADC1 trigger disable 3 0x00

0x00 5351 ADC1_TRIGR4 ADC1 trigger disable 4 0x00

0x00 5352 to 
0x00 537F

Reserved area (46 bytes)

0x00 5380

DAC

DAC_CR1 DAC control register 1 0x00

0x00 5381 DAC_CR2 DAC control register 2 0x00

0x00 5382 
to 0x00 5383

Reserved area (2 bytes)

0x00 5384 DAC_SWTRIGR DAC software trigger register 0x00

0x00 5385 DAC_SR DAC status register 0x00

0x00 5386 to 
0x00 5387

Reserved area (2 bytes)

0x00 5388 DAC_RDHRH
DAC right aligned data holding register 

high
0x00

0x00 5389 DAC_RDHRL DAC right aligned data holding register low 0x00

0x00 538A to
0x00 538B

Reserved area (2 bytes)

0x00 538C DAC_LDHRH DAC left aligned data holding register high 0x00

0x00 538D DAC_LDHRL DAC left aligned data holding register low 0x00

0x00 538E
to 0x00 538F

Reserved area (2 bytes)

0x00 5390 DAC_DHR8 DAC 8-bit data holding register 0x00

0x00 5391 to
0x00 53AB

Reserved area (27 bytes)

0x00 53AC DAC_DORH DAC data output register high 0x00

0x00 53AD DAC_DORL DAC data output register low 0x00

0x00 53AE to 
0x00 53FF

Reserved area (82 bytes)

Table 9. General hardware register map (continued)

Address Block Register label Register name
Reset 
status
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7 Option bytes

Option bytes contain configurations for device hardware features as well as the memory 
protection of the device. They are stored in a dedicated memory block.

All option bytes can be modified in ICP mode (with SWIM) by accessing the EEPROM 
address. See Table 12 for details on option byte addresses.

The option bytes can also be modified ‘on the fly’ by the application in IAP mode, except for 
the ROP and UBC values which can only be taken into account when they are modified in 
ICP mode (with the SWIM).

Refer to the STM8L15x Flash programming manual (PM0054) and STM8 SWIM and Debug 
Manual (UM0470) for information on SWIM programming procedures.

          

Table 12. Option byte addresses 

Addr. Option name
Option 

byte 
No.

Option bits Factory 
default 
setting7 6 5 4 3 2 1 0

0x00 4800
Read-out 
protection 

(ROP)
OPT0 ROP[7:0] 0xAA

0x00 4802
 UBC (User 

Boot code size)
OPT1 UBC[7:0] 0x00

0x00 4807 Reserved 0x00

0x00 4808
Independent 

watchdog 
option

OPT3
[3:0]

Reserved
WWDG 
_HALT

WWDG 
_HW

IWDG 
_HALT

IWDG 
_HW

0x00

0x00 4809

Number of 
stabilization 

clock cycles for 
HSE and LSE 

oscillators

OPT4 Reserved LSECNT[1:0] HSECNT[1:0] 0x00

0x00 480A
Brownout reset

(BOR)
OPT5
[3:0]

Reserved BOR_TH
BOR_

ON
0x00

0x00 480B Bootloader 
option bytes

(OPTBL)

OPTBL 
[15:0]

OPTBL[15:0]
0x00

0x00 480C 0x00
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HSE oscillator critical gm formula

gmcrit 2 Π× fHSE×( )2 Rm× 2Co C+( )2
=

Rm: Motional resistance (see crystal specification), Lm: Motional inductance (see crystal specification), 
Cm: Motional capacitance (see crystal specification), Co: Shunt capacitance (see crystal specification), 
CL1=CL2=C: Grounded external capacitance 
gm >> gmcrit

LSE crystal/ceramic resonator oscillator

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...).

          

Table 32. LSE oscillator characteristics 

Symbol Parameter Conditions Min Typ Max Unit

fLSE
Low speed external oscillator 
frequency

- - 32.768 - kHz

RF Feedback resistor ΔV = 200 mV - 1.2 - MΩ 

C(1)

1. C=CL1=CL2 is approximately equivalent to 2 x crystal CLOAD.

Recommended load capacitance (2)

2. The oscillator selection can be optimized in terms of supply current using a high quality resonator with a 
small Rm value. Refer to crystal manufacturer for more details.

- - 8 - pF

IDD(LSE) LSE oscillator power consumption

- - - 1.4(3)

3. Data guaranteed by design.

µA

VDD = 1.8 V - 450 -

nAVDD = 3 V - 600 -

VDD = 3.6 V - 750 -

gm Oscillator transconductance - 3(3) - - µA/V

tSU(LSE)
(4)

4.  tSU(LSE) is the startup time measured from the moment it is enabled (by software) to a stabilized 
32.768 kHz oscillation. This value is measured for a standard crystal resonator and it can vary significantly 
with the crystal manufacturer.

Startup time  VDD is stabilized - 1 - s
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Figure 19. Typical HSI frequency vs VDD

Low speed internal RC oscillator (LSI)

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

Table 34. LSI oscillator characteristics 

Symbol Parameter (1)

1. VDD = 1.65 V to 3.6 V, TA = -40 to 125 °C unless otherwise specified.

Conditions(1) Min Typ Max Unit

fLSI Frequency - 26 38 56 kHz 

tsu(LSI) LSI oscillator wakeup time - - - 200(2)

2. Guaranteed by design.

µs

IDD(LSI)
LSI oscillator frequency 
drift(3)

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

0 °C ≤ TA ≤  85 °C -12 - 11 %
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Figure 36. SPI1 timing diagram - master mode(1)

1. Measurement points are done at CMOS levels: 0.3VDD and 0.7VDD.
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9.3.14 12-bit ADC1 characteristics

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

          

Table 53. ADC1 characteristics 

Symbol Parameter  Conditions Min Typ Max Unit

VDDA Analog supply voltage - 1.8 - 3.6 V

VREF+
Reference supply 
voltage

2.4 V ≤ VDDA≤  3.6 V 2.4 - VDDA V

1.8 V ≤ VDDA≤  2.4 V VDDA V

VREF- Lower reference voltage - VSSA V

IVDDA
Current on the VDDA 

input pin
- - 1000 1450 µA

IVREF+
Current on the VREF+ 

input pin

- -

400

700 

(peak)(1) µA

- -
450 

(average)(1) µA

VAIN
Conversion voltage 
range

- 0(2) - VREF+ V

TA Temperature range - -40 - 125 °C

RAIN
External resistance on 
VAIN 

on PF0 fast channel - -
50(3) kΩ

on all other channels - -

CADC
Internal sample and hold 
capacitor

on PF0 fast channel -
16

-
pF

on all other channels - -

fADC
ADC sampling clock 
frequency

2.4 V≤ VDDA≤ 3.6 V

without zooming
0.320 - 16 MHz

1.8 V≤ VDDA≤ 2.4 V

with zooming
0.320 - 8 MHz

fCONV 12-bit conversion rate

VAIN on PF0 fast 
channel 

- - 1(4)(5) MHz

VAIN on all other 
channels

- - 760(4)(5) kHz

fTRIG
External trigger 
frequency

- - - tconv 1/fADC

tLAT External trigger latency - - - 3.5 1/fSYSCLK
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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 depend on supply chain 
operations, are not indicated below.

Figure 48. UFQFPN48 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 yet ready to be used in production and any consequences deriving from such 
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering 
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering 
Samples to run qualification activity.
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Figure 56. UFQFPN28 - 28-lead, 4 x 4 mm, 0.5 mm pitch, ultra thin fine pitch quad flat 
package recommended footprint

1. Dimensions are expressed in millimeters.

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



DocID15962 Rev 15 139/142

STM8L151x4/6, STM8L152x4/6 Revision history

141

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


