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Introduction

This document describes the features, pinout, mechanical data and ordering information of
the high density value line STM8L052R8 microcontroller with a Flash memory density of
64 Kbytes.

For further details on the whole STMicroelectronics high density family please refer to
Section 2.2: Ultra low power continuum.

For detailed information on device operation and registers, refer to the reference manual
(RMO0031).

For information on to the Flash program memory and data EEPROM, refer to the
programming manual (PM0054).

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, refer to the STM8 CPU programming manual (PM0044).

High density value line devices provide the following benefits:
e Integrated system
— 64 Kbytes of high density embedded Flash program memory
— 256 bytes of data EEPROM
— 4 Kbytes of RAM
— Internal high speed and low-power low speed RC
— Embedded reset
e  Ultra low power consumption
— 1 pAin Active-halt mode
—  Clock gated system and optimized power management

—  Capability to execute from RAM for Low power wait mode and low power run
mode

e Advanced features
— Upto 16 MIPS at 16 MHz CPU clock frequency

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

. Short development cycles

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

—  Wide choice of development tools

These features make the value line STM8L05xxx ultra low power microcontroller family
suitable for a wide range of consumer and mass market applications.

Refer to Table 1: High density value line STM8L05xxx low power device features and
peripheral counts and Section 3: Functional overview for an overview of the complete range
of peripherals proposed in this family.

Figure 1 shows the block diagram of the high density value line STM8L05xxx family.
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STM8L052R8 Description
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3

Description

The high density value line STM8L05xxx devices are members of the STM8L ultra low
power 8-bit family.

The value line STM8L05xxx ultra low power family features the enhanced STM8 CPU core
providing increased processing power (up to 16 MIPS at 16 MHz) while maintaining the
advantages of a CISC architecture with improved code density, a 24-bit linear addressing
space and an optimized architecture for low power operations.

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

High density value line STM8L05xxx microcontrollers feature embedded data EEPROM and
low-power, low-voltage, single-supply program Flash memory.

All devices offer 12-bit ADC, real-time clock, four 16-bit timers, one 8-bit timer as well as
standard communication interface such as two SPlIs, 12C, three USARTs and 8x24 or 4x28-
segment LCD. The 8x24 or 4x 28-segment LCD is available on the high density value line
STMB8LO5xxX.

The STM8LO05xxx family operates from 1.8 V to 3.6 V and is available in the -40 to +85 °C
temperature range.

The modular design of the peripheral set allows the same peripherals to be found in
different ST microcontroller families including 32-bit families. This makes any transition to a
different family very easy, and simplified even more by the use of a common set of
development tools.

All value line STMB8L ultra low power products are based on the same architecture with the
same memory mapping and a coherent pinout.
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Functional overview STM8L052R8

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 value line STM8L05xxx 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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STM8L052R8 Functional overview

3.9 Analog-to-digital converter
e  12-bit analog-to-digital converter (ADC1) with 27 channels (including 4 fast channels)
and internal reference voltage
e  Conversion time down to 1 s with fgygc k= 16 MHz
e Programmable resolution
e  Programmable sampling time
e Single and continuous mode of conversion
e  Scan capability: automatic conversion performed on a selected group of analog inputs
e Analog watchdog: interrupt generation when the converted voltage is outside the
programmed threshold
e  Triggered by timer
Note: ADCT1 can be served by DMA1.
3.10 System configuration controller and routing interface
The system configuration controller provides the capability to remap some alternate
functions on different 1/O 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 and the internal reference voltage VRgrnT-
3.1 Timers
The high density value line STM8L05xxx 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 can be served by DMA1.
Table 2 compares the features of the advanced control, general-purpose and basic timers.
Table 2. Timer feature comparison
Counter | Count DMA1 Capture/ C | t
Timer u _e ounter Prescaler factor request apture/compare omplementary
resolution type . channels outputs
generation
Any integer
TiM1 from 1 to 65536 3+1 3
TIMZ | 16.pit | up/down A "
ny power o
M3 from 1 to 128 Yes 2
TIM5 None
. Any power of 2
TIM4 | &-bit up from 1 to 32768 0
1S7 Doc 1D023337 Rev 3 19/112




Pin description

STM8L052R8

Table 4. High density value line STM8L05xxx pin description (continued)

Pin

number Input Output
S =
3 | 8 5
. gl 2 2| s cg i
< Pin name 2| 5 2| o 2 o |Default alternate function
© | =) (o) c s - n O
o = |s|a|l & | 2|Q|a| £&
G S| s|E|g|0|a &=
| = - (] =
b L
w | o
I
PF5/LCD_SEG37/ @) LCD_SEG37/
42 LCD_COM5(5) I/O|FT X | X | X |[HS| X | X |PortF5 LCD coms®)
PF6/LCD_SEG38/ ) LCD_SEG38/
43 LCD_COM6(5) I/O|FT X | X | X |[HS| X | X |Port F6 LCD come®
PF7/LCD_SEG39/ ) LCD_SEG39/
44 LCD_COM7(5) I/O [FT X | X | X |HS| X | X |Port F7 LCD com7®)
18 |VLCD S - - - - - | - | - | LCD booster external capacitor
1 |Vppq - - - - | - | - | - |Digital power supply
10 |Vss1 - - - - - |-1-1- (VOground
12 |Vppa S - - - - - | - | - |Analog supply voltage
13 |VREF+ - - | -1 -1-1-1 - |ADC1 positive voltage reference
PGO/USART3_RX/ ) USARTS3 receive /
14\ mim2_BKINg VOIFTI X X X HHS | X X Port GO| o 5 preak input]
PG1/USART3_TX/ (2) USARTS3 transmit /
15\ mims_BKINg VOIFTIH X X X RS | X0 X Port Gl o3 preak input]
16 |PG2/USART3_CK WO|FT®| X | X | X |HS| X | X | Port Gg| YSART 3 synchronous
17 |PG3[TIM3_ETR] I/O[FT@| X | X | X |HS| X | X | Port G3| [Timer 3 - trigger]
9 VeerV s ) _ ) ) | _ | _ |Analog ground voltage /
SSA/YREF- ADC1 negative voltage reference
55 |Vpp2 S| - - - - | -1 -] - |lOs supply voltage
56 |Vgso - - - - | -1 - - |lOsground voltage
©) 1 [USA]I(%P synchronous
PAOY™/[USART1_CKJ\®'I HS clock]}*®! /SWIM input and
1 SWIM/BEEP/IR_TIM (") Vol - | X | X X X | X |PortAD | o iout /Beep output
/ Infrared Timer output
29 |Vpps S - - - - - | - | - |IOs supply voltage
30 |Vss3 S| - - - - | -1 - - |lOsground 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 the STM8L15x and STM8L16x reference manual (RM0031).
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STM8L052R8

Memory and register map

Table 7. General hardware register map (continued)
Address Block Register label Register name :t:::;
0x00 50C0 CLK_CKDIVR 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_PCKENRH1 Peripheral clock gating register 1 0x00
0x00 50C4 CLK_PCKENR2 Peripheral clock gating register 2 0x00
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 CLK_SWR System clock switch register 0x01
0x00 50C9 CLK_SWCR Clock switch control register 0xX0
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 Obxx11100x
0x00 50D0 CLK_PCKENR3 Peripheral clock gating register 3 0x00
03280525550 Reserved area (2 bytes)

0x00 50D3 WWDG_CR WWDG control register Ox7F
0x00 50D4 WWDG WWDG_WR WWDR window register Ox7F
Oxgg gggf_ﬂ o Reserved area (11 bytes)

0x00 50E0 IWDG_KR IWDG key register OxXX
0x00 50E1 IWDG IWDG_PR IWDG prescaler register 0x00
0x00 50E2 IWDG_RLR IWDG reload register OxFF
Oéggosggélzto Reserved area (13 bytes)

0x00 50F0 BEEP_CSR1 ‘ BEEP control/status register 1 0x00
8?88 gg:z; BEEP Reserved area (2 bytes)

0x00 50F3 BEEP_CSR2 ‘ BEEP control/status register 2 Ox1F
082805253;0 Reserved area (76 bytes)
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Memory and register map

STM8L052R8

Table 8. CPU/SWIM/debug module/interrupt controller registers (continued)

Address Block Register Label Register Name ;:3;
0x00 7F90 DM_BK1RE DM breakpoint 1 register extended byte OxFF
0x00 7F91 DM_BK1RH DM breakpoint 1 register high byte OxFF
0x00 7F92 DM_BK1RL DM breakpoint 1 register low byte OxFF
0x00 7F93 DM_BK2RE DM breakpoint 2 register extended byte OxFF
0x00 7F94 DM_BK2RH DM breakpoint 2 register high byte OxFF
0x00 7F95 DM DM_BK2RL DM breakpoint 2 register low byte OxFF
0x00 7F96 DM_CR1 DM Debug module control register 1 0x00
0x00 7F97 DM_CR2 DM Debug module control register 2 0x00
0x00 7F98 DM_CSR1 DM Debug module control/status register 1 0x10
0x00 7F99 DM_CSR2 DM Debug module control/status register 2 0x00
0x00 7F9A DM_ENFCTR DM enable function register OxFF

0)8?(807 ;ggpto Reserved area (5 bytes)

1. Accessible by debug module only

50/112
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Interrupt vector mapping

STM8LO052R8

Table 9. Interrupt mapping (continued)

IRQ
No.

Source
block

Description

Wakeup
from Halt
mode

Wakeup
from
Active-
halt mode

Wakeup
from Wait
(WFI
mode)

Wakeup
from Wait
(WFE
mode)("

Vector
address

21

TIM3/USART3

TIM3 update/overflow/
trigger/break USART3
transmission

complete/transmit data
register empty
interrupt

Yes

Yes®)

0x00 805C

22

TIM3/USART3

TIM3
capture/compareUSART3
Receive register

data full/overrun/idle line
detected/parity error/
interrupt

Yes

Yes®)

0x00 8060

23

TIM1

Update /overflow/trigger/
COM

Yes®)

0x00 8064

24

TIM1

Capture/compare

Yes®)

0x00 8068

25

TIM4

TIM4 update/overflow/
trigger

Yes

Yes(®)

0x00 806C

26

SPI1

End of Transfer

Yes

Yes

Yes

Yes®

0x00 8070

27

USART1/TIM5

USART1 transmission
complete/transmit data
register empty/

TIM5 update/overflow/
trigger/break

Yes

Yes®)

0x00 8074

28

USART1/TIM5

USART1 received data
ready/overrun error/
idle line detected/parity
error/TIM5
capture/compare

Yes

Yes®)

0x00 8078

29

12C1/SPI2

12C1 interrupt(4)/SPI2

Yes

Yes

Yes

Yes®)

0x00 807C

1. The Low power wait mode is entered when executing a WFE instruction in Low power run mode.

2. The TLl interrupt is the logic OR between TIM2 overflow interrupt, and TIM4 overflow interrupts.

The interrupt from PVD is logically OR-ed with Port E and F interrupts. Register EXTI_CONF allows to select between Port
E and Port F interrupt (see External interrupt port select register (EXTI_CONF) in the RM0031).

4. The device is woken up from Halt or Active-halt mode only when the address received matches the interface address.

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.

52/112
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Option bytes

STM8L052R8
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Table 11. Option byte description

Option

byte no.

Option description

OPTO

ROP[7:0] Memory readout protection (ROP)
0xAA: Disable readout protection (write access via SWIM protocol)
Refer to Readout protection section in the STM8L reference manual (RM0031).

OPT1

UBCJ[7:0] Size of the user boot code area
UBC]J7:0] Size of the user boot code area
0x00: No UBC
0x01: Page 0 reserved for the UBC and write protected.

O0xFF: Page 0 to 254 reserved for the UBC and write-protected.
Refer to User boot code section in the STM8L 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.

OxFF: Page 0 to 254 reserved for the proprietary code and read/write protected.

Refer to Proprietary code area (PCODE) section in the STM8L reference manual
(RMO0031) 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

3
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Electrical parameters STM8L052R38
Table 13. Current characteristics
Symbol Ratings Max. Unit
lvbp Total current into Vpp power line (source) 80
lyss Total current out of Vgg ground line (sink) 80
Ol{tputl curr_ent sunk by IR_TIM p|n 80
(with high sink LED driver capability)
o Output current sunk by any other I/O and control pin 25
Output current sourced by any 1/0Os and control pin -25 mA
Injected current on true open-drain pins (PCO and PC1)(") -5/+0
lINJ(PIN) Injected current on five-volt tolerant (FT) pins(!) -5/+0
Injected current on any other pin @) -5/+5
ZliNnJ(PIN) Total injected current (sum of all /O and control pins) ) +25

58/112

Positive injection is not possible on these 1/Os. A negative injection is induced by V|\y<Vgs. linypin) Must
never be exceeded. Refer to Table 12. for maximum allowed input voltage values.

A positive injection is induced by V\>Vpp while a negative injection is induced by VN<Vss. lingpiny Must
never be exceeded. Refer to Table 712. for maximum allowed input voltage values.

When several inputs are submitted to a current injection, the maximum Xl pin) is the absolute sum of the
positive and negative injected currents (instantaneous values).

Table 14. Thermal characteristics

Symbol Ratings Value Unit
Tstc Storage temperature range -65 to +150 G
T, Maximum junction temperature

Doc ID023337 Rev 3
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STM8L052R8 Electrical parameters

Figure 19. Typical LSI clock source frequency vs. Vpp
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8.3.5 Memory characteristics

Tp =-40 to 85 °C unless otherwise specified.

Table 32. RAM and hardware registers

Symbol Parameter Conditions Min. Typ. Max. Unit

VrM Data retention mode () Halt mode (or Reset) | 1.8 - - \Y,

1. Minimum supply voltage without losing data stored in RAM (in Halt mode or under Reset) or in hardware
registers (only in Halt mode). Guaranteed by characterization results.

3
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STM8L052R8 Electrical parameters

8.3.6

8.3.7

3

I/0 current injection characteristics

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

Functional susceptibility to I/O current injection

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

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

The test results are given in the following table.

Table 34. I/O current injection susceptibility

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

I/0 port pin characteristics

General characteristics

Subject to general operating conditions for Vpp and T, unless otherwise specified. All
unused pins must be kept at a fixed voltage: using the output mode of the 1/0 for example or
an external pull-up or pull-down resistor.
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Electrical parameters STM8L052R38

Table 35. I/0O static characteristics

Symbol Parameter Conditions(" Min. Typ. Max. Unit

Input voltage on true
open-drain pins (PCO Vss-0.3 - 0.3 x Vpp
and PC1)

ViL  |Input low level voltage®® Input voltage on five-

- - 0.3xV,
volt tolerant (FT) pins Vss-0.3 x Vbp

Input voltage on any

other pin Vss-0.3 ) 0-3x Voo

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

with VDD <2V

0.70 x VDD
Input voltage on true

open-drain pins (PCO
and PC1)
with VDD >2V

V ; )
IH Input high level voltage Input voltage on five- V

volt tolerant (FT) pins - 5.2
with VDD <2V

0.70 x VDD
Input voltage on five-

volt tolerant (FT) pins - 55
with VDD >2V

Input voltage on any
other pin

Standard |/Os - 200 -

Vhys | Schmitt trigger voltage hysteresis ) _ mv
True open drain I/Os - 200 -

0.70 x VDD - VDD+0'3

Vss=VinsVpp
Standard I/Os

Vss<VinsVbp ) . 2000)
likg Input leakage current “) True open drain 1/Os nA
Vss<VinsVpp
PAO with high sink LED - - 2000
driver capability

Weak pull-up equivalent

resistor(?(®) Vin-Vss 30 45 60 k2

Rpy

Cio | /O pin capacitance - - 5 - pF

Vpp = 3.0 V, Ty = -40 to 85 °C unless otherwise specified.

Guaranteed by characterization results.

Hysteresis voltage between Schmitt trigger switching levels. Based on characterization results, not tested.
The max. value may be exceeded if negative current is injected on adjacent pins.

Not tested in production.

o ok wbd =

Rpy pull-up equivalent resistor based on a resistive transistor (corresponding Ipy current characteristics described in
Figure 23).

3
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STM8L052R8 Electrical parameters

Table 39. NRST pin characteristics

Symbol Parameter Conditions Min. Typ. Max. Unit
VIL(NRsT) | NRST input low level voltage () - Vss - 0.8
ViHNRST) | NRST input high level voltage M - 1.4 - Vpp
IOL =2 mA vV
for2.7V Vpp <3.6 V i i
VoLNRsT) |NRST output low level voltage (V 0.4
loL = 1.5 mA
for Vpp < 2.7V i i
10%Vpp
VhysT NRST input hysteresis®) - @ - - mvV
NRST pull-up equivalent
Rpu(NRsT) resistor™ - 30 45 60 kQ
VENRST) | NRST input filtered pulse () - - - 50
ns
VNF(NRST) | NRST input not filtered pulse ) - 300 - -

1. Guaranteed by characterization results.
2. 200 mV min.
3. Guaranteed by design.

Figure 30. Typical NRST pull-up resistance Rpy vs. Vpp
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Electrical parameters

Figure 33. SPI1 timing diagram - slave mode and CPHA=0
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Figure 34. SPI1 timing diagram - slave mode and CPHA=1(1)
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1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.
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Electrical parameters

I2C - Inter IC control interface

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

The STMBL I12C 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 41. 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 us
tsu(STA) tir?][;ea e condaition setup 47 _ 0.6 _
tsusTo) | STOP condition setup time 4.0 - 0.6 - us
STOP to START condition time (bus
tw(sTo:sTA) free) 4.7 - 1.3 - us
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 can have a +5% tolerance.
For other speed ranges, the achieved speed can have a 2% tolerance.
The above variations depend on the accuracy of the external components used.
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STM8L052R8 Electrical parameters

8.3.9 LCD controller

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

Table 42. LCD characteristics

Symbol Parameter Min. Typ. Max. Unit

Vico LCD external voltage - - 3.6

Vi cpo LCD internal reference voltage 0 - 26 -

V| cp1 LCD internal reference voltage 1 - 27 -

Vi cp2 LCD internal reference voltage 2 - 2.8 -

Vi cp3 LCD internal reference voltage 3 - 3.0 - V

V| cps4 LCD internal reference voltage 4 - 3.1 -

Vi cps LCD internal reference voltage 5 - 3.2 -

V| cps LCD internal reference voltage 6 - 3.4 -

V| cp7 LCD internal reference voltage 7 - 3.5 -

Cext V| cp external capacitance 0.1 1 2 uF
Supply current") at Vpp = 1.8 V - 3 -

‘oo Supply current(") at Vpp=3V - 3 - hA
RHN(2) High value resistive network (low drive) - 6.6 - MQ
RLN(3) Low value resistive network (high drive) - 240 - kQ

Va3 Segment/Common higher level voltage - - V| cbx

Vay Segment/Common 3/4 level voltage - 3/4V cpx -

Vo3 Segment/Common 2/3 level voltage - 2/3V| cpx -

Vio Segment/Common 1/2 level voltage - 172V cpx - \

Vi3 Segment/Common 1/3 level voltage - 1/3V cpx -

Via Segment/Common 1/4 level voltage - 1/4V | cpx -

Vo Segment/Common lowest level voltage 0 - -

1. LCD enabled with 3 V internal booster (LCD_CR1 = 0x08), 1/4 duty, 1/3 bias, division ratio= 64, all pixels
active, no LCD connected.

Ry is the total high value resistive network.

3. Ryn is the total low value resistive network.

VLCD external capacitor

The application can achieve a stabilized LCD reference voltage by connecting an external
capacitor Cgxt to the V| ¢cp pin. Cex is specified in Table 42.

3
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STM8L052R8

Electrical parameters

8.3.11 12-bit ADC1 characteristics
In the following table, data are guaranteed by design, not tested in production.
Table 44. ADC1 characteristics
Symbol Parameter Conditions Min. Typ. Max. Unit
Vbpa | Analog supply voltage - 1.8 - 3.6 \Y,
Vegr, | REference supply 24V <Vppps36V 2.4 - Vbpa \
+
voltage 1.8 V<Vppps<2.4 V Vopa v
VREF- Lower reference voltage - Vssa \
Current on the VDDA
| - -
VDDA input pin 1000 1450 MA
700 uA
Current on the VREF+ (peak)™)
lVREF+ |, . 400
input pin 450
- - M| A
(average)
Conversion voltage
\Y/ - ) - V -
AIN range 0 REF+
Ta Temperature range - -40 - 85 °C
. on PF0/1/2/3 fast ) )
RAN \E/xternal resistance on channels 50(3) KO
AN on all other channels - -
| | | dhold on PF0/1/2/3 fast
ternal sample and hol B B
c n channels
ADC capacitor 16 PF
on all other channels - -
24 V<Vppas36 v 0.320 - 16 MHz
fAnc ADC sampling clock without zooming
frequency 1.8 V<Vppp<2.4 V
=~ DDA 0.320 - 8 MHz
with zooming
VN on PFO/1/2/3 fast ) ) 13 MHz
channels
fconvy | 12-bit conversion rate v o
AN ON all other } } (3)@)
channels 760 kHz
External trigger
f - - -
TRIG | frequency toony 1fapc
tLaT External trigger latency - - - 3.5 1/fsyscLk
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Figure 37. ADC1 accuracy characteristics

V V
[1LSB\pgaL = REF+ (or -bbA depending on package)]

4096 4096
4095 b - - .. . (1) Example of an actual transfer curve
(2) The ideal transfer curve
4094 — (3) End point correlation line
4093
= E=Total Unadjusted Error: maximum deviation

between the actual and the ideal transfer curves.
Eo=0Offset Error: deviation between the first actual
transition and the first ideal one.

Eg=Gain Error: deviation between the last ideal
transition and the last actual one.

Ep=Differential Linearity Error: maximum deviation
between actual steps and the ideal one.
E_=Integral Linearity Error: maximum deviation

between any actual transition and the end point
correlation line.

1
4093 4094 4095 4096
Vssa Vbpa 2i14395b

Figure 38. Typical connection diagram using the ADC

Vbp STMB8LOSxxx

Sample and hold ADC

VT converter

0.6V
R

. aDS 12-bit
converter
VT
0.6V
Capc()
|L150 n _l_

ai17090e

Refer to Table 44 for the values of Ry y and Capc.

2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the
pad capacitance (roughly 7 pF). A high Cp,pasitic value will downgrade conversion accuracy. To remedy
this, fapc should be reduced.

General PCB design guidelines
Power supply decoupling should be performed as shown in Figure 39 or Figure 40,

depending on whether Vrgg. is connected to Vppa or not. Good quality ceramic 10 nF
capacitors should be used. They should be placed as close as possible to the chip.

3
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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 with the IEC 61000 standard.

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) 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).

Table 48. 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

Electromagnetic interference (EMI)

Based on a simple application running on the product (toggling 2 LEDs through the 1/0
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.
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