ré RMO0031
’I augmented Reference manual

STM8L051/L052 Value Line, STM8L151/L152, STM8L162,
STM8AL31, STM8AL3L MCU lines

Introduction

This reference manual targets application developers. It provides complete information on
how to use STM8L051/L052 Value Line, STM8L151/L152, STM8L162, STM8AL31 and
STMB8AL line microcontroller memory and peripherals. STM8Lxxx line and STM8ALXxx line
microcontrollers include families with different memory densities, packages and peripherals.
These products are designed for ultra-low-power applications. Refer to the product
datasheets for the complete list of available peripherals.

For ordering information, pin description, mechanical and electrical device characteristics,
please refer to the product datasheets. For information on the STM8 SWIM communication
protocol and debug module, please refer to the user manual (UM0470). For information on
the STM8 core, please refer to the STM8 CPU programming manual (PM0044). For
information on programming, erasing and protection of the internal Flash memory please
refer to the STM8L Flash programming manual (PM0054).

This document covers:

Value line low-density STM8L05xx devices: STM8L051F3 microcontrollers with 8-KB
Flash.

Value line medium-density STM8L05xx devices: STM8L052C6 microcontrollers with 32-
KB Flash.

Value line high-density STM8L05xx devices: STM8L052R8 microcontrollers with 64-KB
Flash.

Low-density STM8L15x devices: STM8L151C2/K2/G2/F2, STM8L151C3/K3/G3/F3
microcontrollers with 4-KB or 8-KB Flash.

Medium-density STM8L15xx devices: STM8L151C4/K4/G4, STM8L151C6/K6/G6,
STM8L152C4/K4 and STM8L152C6/K6 microcontrollers with 16-KB or 32-KB Flash.
Medium-density STM8AL313x/4x/6x and STM8AL3L4x/6x devices: STM8AL3168,
STM8AL3166, STM8AL3148,STM8AL3146, STM8AL3138, STM8AL3136, STM8AL3L6S,
STMB8AL3L66, STM8BAL3L48, STM8AL3L46 microcontrollers with 8-KB, 16-KB or 32-KB
Flash.

Medium+ density STM8L15xx devices: STM8L151R6 and STM8L152R6 microcontrollers
with 32-KB Flash (Wider range of peripherals than medium-density devices).
High-density STM8AL318x and STM8AL3L8x devices: STM8AL318AT, STM8AL3189,
STMB8AL3188, STM8BAL3L8A, STM8AL3L89, STMBAL3L88 microcontrollers with 64-KB
Flash.

High-density STM8AL31E88 and STM8AL3LES88 devices: STMSAL31ES88,
STMBAL3LES8 microcontrollers with 64-KB Flash (same peripheral set as high-density
STM8AL318x and STM8AL3L8x plus the AES hardware accelerator).

High-density STM8L15xx devices: STM8L151C8/M8/R8 and the STM8L152C8/M8/R8
microcontrollers with 64-KB Flash (Same peripheral set as medium+).

High-density STM8L16xx devices: STM8L162M8/R8 microcontrollers with 64-KB Flash
(Same peripheral set as high-density STM8L152 devices plus the AES hardware
accelerator).
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1 Central processing unit (CPU)

This section applies to low-density STM8L05xx/STM8L 15xx devices, medium-density
STM8LO5xx/STM8L15xx devices, medium+ density STM8L0O5xx/STM8L15xx devices and
high-density STM8L0O5xx/STM8L15xx/STM8L16xx devices, unless otherwise specified.

1.1 Introduction

The CPU has an 8-bit architecture. Six internal registers allow efficient data manipulations.
The CPU is able to execute 80 basic instructions. It features 20 addressing modes and can
address six internal registers. For the complete description of the instruction set, refer to the
STM8 microcontroller family programming manual (PM0044).

1.2 CPU registers

The six CPU registers are shown in the programming model in Figure 1. Following an
interrupt, the registers are pushed onto the stack in the order shown in Figure 2. They are
popped from stack in the reverse order. The interrupt routine must therefore handle it, if
needed, through the POP and PUSH instructions.

1.21 Description of CPU registers

Accumulator (A)

The accumulator is an 8-bit general purpose register used to hold operands and the results
of the arithmetic and logic calculations as well as data manipulations.

Index registers (X and Y)

These are 16-bit registers used to create effective addresses. They may also be used as a
temporary storage area for data manipulations and have an inherent use for some
instructions (multiplication/division). In most cases, the cross assembler generates a
PRECODE instruction (PRE) to indicate that the following instruction refers to the Y register.

Program counter (PC)

The program counter is a 24-bit register used to store the address of the next instruction to
be executed by the CPU. It is automatically refreshed after each processed instruction. As a
result, the STM8 core can access up to 16 Mbytes of memory.

3
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Figure 1. Programming model
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[VIOTHIHII0]N[Z.C] CC CODE CONDITION

Stack pointer (SP)

The stack pointer is a 16-bit register. It contains the address of the next free location of the
stack. Depending on the product, the most significant bits can be forced to a preset value.

The stack is used to save the CPU context on subroutine calls or interrupts. The user can
also directly use it through the POP and PUSH instructions.

The stack pointer can be initialized by the startup function provided with the C compiler. For
applications written in C language, the initialization is then performed according to the
address specified in the linker file for C users. If you use your own linker file or startup file,
make sure the stack pointer is initialized properly (with the address given in the datasheets).
For applications written in assembler, you can use either the startup function provided by ST
or write your own by initializing the stack pointer with the correct address.

The stack pointer is decremented after data has been pushed onto the stack and
incremented after data is popped from the stack. It is up to the application to ensure that the
lower limit is not exceeded.

A subroutine call occupies two or three locations. An interrupt occupies nine locations to
store all the internal registers (except SP). For more details refer to Figure 2.

The WFI/HALT instructions save the context in advance. If an interrupt occurs while the
CPU is in one of these modes, the latency is reduced.
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Figure 2. Stacking order
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Condition code register (CC)

The condition code register is an 8-bit register which indicates the result of the instruction
just executed as well as the state of the processor. The 6th bit (MSB) of this register is
reserved. These bits can be individually tested by a program and specified action taken as a
result of their state. The following paragraphs describe each bit:

e V: Overflow

When set, V indicates that an overflow occurred during the last signed arithmetic operation,
on the MSB result bit. See the INC, INCW, DEC, DECW, NEG, NEGW, ADD, ADDW, ADC,
SUB, SUBW, SBC, CP, and CPW instructions.

e |1: Interrupt mask level 1
The 11 flag works in conjunction with the 10 flag to define the current interruptability level as
shown in Table 1. These flags can be set and cleared by software through the RIM, SIM,

HALT, WFI, WFE, IRET, TRAP, and POP instructions and are automatically set by hardware
when entering an interrupt service routine.
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Table 1. Interrupt levels

Interruptability Priority " 10
Interruptable main Lowest 1 0
Interruptable level 1 0 1
Interruptable level 2 0 0
Non interruptable Highest 1 1

e H: Half carry bit

The H bit is set to 1 when a carry occurs between the bits 3 and 4 of the ALU during an ADD
or ADC instruction. The H bit is useful in BCD arithmetic subroutines.

e |0: Interrupt mask level O

See Flag 1.

e N: Negative

When set to 1, this bit indicates that the result of the last arithmetic, logical or data
manipulation is negative (i.e. the most significant bit is a logic 1).

o Z:Zero

When set to 1, this bit indicates that the result of the last arithmetic, logical or data
manipulation is zero.

e C:Carry

When set, C indicates that a carry or borrow out of the ALU occurred during the last

arithmetic operation on the MSB operation result bit. This bit is also affected during bit test,
branch, shift, rotate and load instructions. See the ADD, ADC, SUB, and SBC instructions.

In a division operation, C indicates if trouble occurred during execution (quotient overflow or
zero division). See the DIV instruction.

In bit test operations, C is the copy of the tested bit. See the BTJF and BTJT instructions.
In shift and rotate operations, the carry is updated. See the RRC, RLC, SRL, SLL, and SRA
instructions.

This bit can be set, reset or complemented by software using the SCF, RCF, and CCF
instructions.

Example: Addition
$B5 + $94 ="C" + $49 = $149

c 7 0
[o] [fofe]t]ofv[o]1]
c 7 0
+[o] [1]oJoft[ofr[o]0]
c 7 0

=[1] [ofr]ofof1]ofo]1]
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1.2.2 STM8 CPU register map

The CPU registers are mapped in the STM8 address space as shown inTable 2. These
registers can only be accessed by the debug module but not by memory access instructions
executed in the core.

Table 2. CPU register map

Address Register name 7 6 5 4 3 2 1 0
offset
0x00 A MSB - - - - - - LSB
0x01 PCE MSB - ) - - - - LSB
0x02 PCH MSB - - - - - - LSB
0x03 PCL MSB - - - - - - LSB
0x04 XH MSB - - - - - - LSB
0x05 XL MSB - - - - - - LSB
0x06 YH MSB - - - - - - LSB
0x07 YL MSB - - - - - - LSB
0x08 SPH MSB - - - - - - LSB
0x09 SPL MSB - - - - - - LSB
0x0A ccC \Y 0 11 H 10 N z C

1.3 Global configuration register (CFG_GCR)

1.3.1 Activation level

The MCU activation level is configured by programming the AL bit in the CFG_GCR register.

For information on the use of this bit refer to Section 12.4: Activation level/low power mode
control on page 161.

1.3.2 SWIM disable

By default, after an MCU reset, the SWIM pin is configured to allow communication with an
external tool for debugging or Flash/EEPROM programming. This pin can be configured by
the application for use as a general purpose I/O. This is done by setting the SWD bit in the
CFG_GCR register.

3
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1.3.3 Description of global configuration register (CFG_GCR)

Address offset: 0x00
Reset value: 0x00

7 6 5 4 3 2 1 0
AL SWD
Reserved
w w

Bits 7:2 Reserved

Bit 1 AL: Activation level
This bit is set and cleared by software. It configures main or interrupt-only activation.
0: Main activation level. An IRET instruction causes the context to be retrieved from the stack and
the main program continues after the WFI instruction.
1: Interrupt-only activation level. An IRET instruction causes the CPU to go back to WFI/Halt mode
without restoring the context.

Bit 0 SWD: SWIM disable
0: SWIM mode enabled
1: SWIM mode disabled
When SWIM mode is enabled, the SWIM pin cannot be used as general purpose I/O.

1.3.4 Global configuration register map and reset values

The CFG_GCR is mapped in the STM8 address space. Refer to the corresponding
datasheets for the base address.

Table 3. CFG_GCR register map

Address Register name 7 6 5 4 3 2 1 0
offset
0x00 CFG_GCR - - - - - - AL SWD
Reset value 0 0 0 0 0 0 0 0
‘Yl DoclD15226 Rev 13 35/595




Boot ROM

RM0031

2

36/595

Boot ROM

This section applies to low-density STM8L05xx/STM8L 15xx devices, medium-density
STM8LO5xx/STM8L15xx devices, medium+ density STM8L0O5xx/STM8L15xx devices and
high-density STM8L0O5xx/STM8L15xx/STM8L16xx devices, unless otherwise specified.

The internal 2 Kbyte boot ROM contains the bootloader code. Its main task is to download
the application program to the internal Flash/EEPROM through the USART1, USART2,
USART3 (USARTs in asynchronous mode), SPI1 or SPI2 interfaces and program the code,
data, option bytes and interrupt vectors in the internal Flash/EEPROM. Refer to product
datasheets for details on available communication ports.

To perform bootlloading in LIN mode, a different bootloader communication protocol is
implemented on UART2/UART3 and UART1.

The boot loader starts executing after reset. Refer to the STM8 bootloader user manual
(UM0560) for more details.

3
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3 Flash program memory and data EEPROM

This section applies to low-density STM8L05xx/STM8L 15xx devices, medium-density
STM8LO5xx/STM8L15xx devices, medium+ density STM8L0O5xx/STM8L15xx devices and
high-density STM8L0O5xx/STM8L15xx/STM8L16xx devices, unless otherwise specified.

3.1 Introduction

The embedded Flash program memory and data EEPROM memories are controlled by a
common set of registers. Using these registers, the application can program or erase
memory contents and set write protection. The application can also program the device
option bytes.

3.2 Glossary

. Block

A block is a set of bytes that can be programmed or erased in one single programming
operation. Operations that are performed at block level are faster than standard
programming and erasing. Refer to Table 4 for the details on block size.

e Page
A page is a set of blocks.

Dedicated option bytes can be used to configure, by increments of one page, the size
of the user boot code and proprietary code (when available).

3
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3.3 Main Flash memory features

e Low-density STM8L05xx/15xx EEPROM is divided into three memory arrays (see
Section 3.4: Memory organization for details on the memory mapping):

—  Up to 8 Kbytes of embedded Flash program

— 256 Bytes of data EEPROM

— Up to 64 option bytes (one block)

Flash program and data EEPROM areas are controlled by a common set of registers,

allowing the memory content to be programmed or erased, and write protection to be
activated.

No RWW is supported on those devices.

e Medium- and medium+ density STM8L05xx/15xx EEPROM is divided into three
memory arrays (see Section 3.4: Memory organization for details on the memory

mapping):

—  Up to 32 Kbytes of embedded Flash program
— Up to 1 Kbyte of data EEPROM

—  Up to 128 option bytes (one block)

Flash program and data EEPROM areas are controlled by a common set of registers,
allowing the memory content to be programmed or erased, and write protection to be
activated.

e High-density STM8L05xx/15xx/16xx EEPROM is divided into three memory arrays
(see Section 3.4: Memory organization for details on the memory mapping):

— 64 Kbytes of embedded Flash program
— Up to 2 Kbyte of data EEPROM
— Up to 128 option bytes (one block)

Flash program and data EEPROM areas are controlled by a common set of registers,
allowing the memory content to be programmed or erased, and write protection to be
activated.

e  Programming modes
—  Byte programming and automatic fast byte programming (without erase operation)
—  Word programming
—  Block programming and fast block programming mode (without erase operation)

— Interrupt generation on end of program/erase operation and on illegal program
operation.

e  Read-while-write capability (RWW)
e In-application programming (IAP) and in-circuit programming (ICP) capabilities
e  Protection features
—  Memory readout protection (ROP)
—  Program memory write protection with memory access security system (MASS
keys)
—  Data memory write protection with memory access security system (MASS keys)
—  Programmable write protected user boot code area (UBC).
— Automatic readout protection of proprietary code area when available

e Memory state configurable to operating or power-down mode (lppq) in wait mode (Low
power wait) and Run mode (Low power run)
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3.4 Memory organization
3.41 Low-density device memory organization

3

Low-density STM8L05xx/15xx EEPROM is split into three memory arrays:

e Up to 8 Kbytes of Flash program memory divided into 128 pages of 64 bytes each. The
memory array is organized in 32-bit words (4 bytes per word). It includes two areas:

—  The user boot code area (UBC)
—  The main program area
The first block (128 bytes) of the Flash program memory (starting from address 0x00 8000)
contains the interrupt vectors.
e 256 bytes of data EEPROM organized in 4 pages of 64 bytes each.
e One block of option bytes (64 bytes) located in a separate memory array.

See the following figure for a description of the memory organization.

Figure 3. Low-density STM8L05xx/15xx Flash program and data EEPROM

1 page = 1 block = 128 bytes
0x00 1000
DATA EEPROM (DATA)
0x 00 10FF
0x00 4800
OPTION BYTES (128 bytes)
Ox 00 487F
[0x00 8000 [ Interrupt vectors (1 page) 7
Programmable size
from 2 pages USER BOOT CODE (UBC)
up to 64 pages (permanently write protected)
(1 page steps)
L Up to 8 Kbytes of
> FLASH PROGRAM
MEMORY
MAIN PROGRAM
(write access possible for IAP
and using MASS mechanism)
0x00 9FFF J
MS19208V1
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Medium-density device memory organization

Medium-density STM8L05xx/15xx EEPROM is split into three memory arrays:

Up to 32 Kbytes of Flash program memory divided into 256 pages of 128 bytes each.
The memory array is organized in 32-bit words (4 bytes per word). It includes two
areas:

—  The user boot code area (UBC)
—  The main program area

The first block (128 bytes) of the Flash program memory (starting from address
0x00 8000) contains the interrupt vectors.

Up to 1 Kbyte of data EEPROM organized in 8 pages of 128 bytes each.
One block of option bytes (128 bytes) located in a separate memory array.

See the following figure for a description of the memory organization.

Figure 4. Medium-density STM8L05xx/15xx Flash program and data EEPROM
organization

1 page = 1 block = 128 bytes

0x00 1000
DATA EEPROM (DATA)
0x00 13FF
0x00 4800
OPTION BYTES (128 bytes)
0x00 487F

[(0x00 8000] " Interrupt vectors (1 page)

Programmable size
from 2 pages USER BOOT CODE (UBC)

up to 255 pages (permanently write protected)
(1 page step)

Up to 32 Kbytes of
FLASH PROGRAM
MEMORY

MAIN PROGRAM
(write access possible for IAP
and using MASS mechanism)

0x00 FFFF J

ai17236b
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Medium+ density device memory organization

Medium+ density STM8L05xx/15xx EEPROM is split into three memory arrays:

e 32 Kbytes of Flash program memory divided into 128 pages of 256 bytes each. The
memory array is organized in 32-bit words (4 bytes per word). It includes three areas:

—  The user boot code area (UBC)
—  The proprietary code area (PCODE)
—  The main program area

The first block (128 bytes) of the Flash program memory (starting from address
0x00 8000) contains the interrupt vectors.

e Upto 1 Kbyte of data EEPROM organized in 4 pages of 256 bytes each.
e One block of option bytes (128 bytes) located in a separate memory array.

See Figure 6 for a description of the memory organization.

Figure 5. Medium+ density STM8L05x/15x/16x Flash program and data EEPROM
organization

1 block = 128 bytes
1 page = 2 blocks = 256 bytes

0x00 1000
DATA EEPROM (DATA)
0x00 13FF
0x00 4800
OPTION BYTES (128 bytes)
0x00 487F

0x00 8000| Interrupt vectors (128 bytes) B

Programmable size
from 1 page
up to 128 pages Programmable size
(1 page step) > from 1 page
up to 128 pages
(1 page step)

PROPRIETARY CODE (PCODE)
(permanently readout protected)

USER BOOT CODE (UBC)
(permanently write protected)

J

32 Kbytes of
FLASH PROGRAM

MAIN PROGRAM

(write access possible for IAP MEMORY
and using MASS mechanism)
0x00 FFFF| J
ai18261b
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High-density device memory organization

High-density STM8L05xx/15xx/16xx EEPROM is split into three memory arrays:

64 Kbytes of Flash program memory divided into 256 pages of 256 bytes each. The
memory array is organized in 32-bit words (4 bytes per word). It includes three areas:

—  The user boot code area (UBC)
—  The proprietary code area (PCODE)
—  The main program area

The first block (128 bytes) of the Flash program memory (starting from address
0x00 8000) contains the interrupt vectors.

Up to 2 Kbytes of data EEPROM organized in 8 pages of 256 bytes each.
One block of option bytes (128 bytes) located in a separate memory array.

See Figure 6 for a description of the memory organization.

Figure 6. High-density STM8L05xx/15xx/16xx Flash program and data EEPROM
organization

1 block = 128 bytes
1 page = 2 blocks = 256 bytes

000 1000
DATA EEPROM (DATA)
000 17FF
0x00 4800
OPTION BYTES (128 bytes)
0X0 487F

0x00 8000 | Interrupt vectors (128 bytes)

|IPROPRIETARY CODE (PCODE)|
(permanently readout protected)

Programmable size
from 1 page

up to 255 pages Programmable size
(1 page step) from 1 page

up to 255 pages
(1 page step)

USER BOOT CODE (UBC)
(permanently write protected)

-4

64 Kbytes of
FLASH PROGRAM
MAIN PROGRAM MEMORY

(write access possible for IAP
and using MASS mechanism)

0x01 7FFF J

Al15507b
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Note:

3

Proprietary code area (PCODE)

The proprietary code area (PCODE) can be used to protect proprietary software libraries
used to drive peripherals. It is available only in low, medium + and high-density devices.

The size of the PCODE area can be configured through the PCODE option byte
(PCODESIZE) in ICP mode (using the SWIM interface). This option byte specifies the
number of pages (256-byte granularity) allocated for the PCODE area starting from address
0x00 8000. Once programmed, the PCODE option byte cannot be erased, and the size of
the PCODE area remains fixed.

The minimum meaningful size of the PCODE area is 1 page (256 bytes) of which 128 bytes
are used to store the interrupt vectors.

While the PCODE is enabled the TRAP interrupt vector is write protected.

In medium+ density devices, the maximum size of the PCODE area is 128 pages ranging
from address 0x00 8000 to 0x00 FFFF. In high-density devices, the maximum size of the
PCODE area is 255 pages ranging from address 0x00 8000 to 0x01 7EFF.

The PCODE area is automatically readout protected except for the TRAP interrupt vector
(see Section 3.5.1: Readout protection, Table 5: Memory access versus programming
method(low-density devices), Table 6: Memory access versus programming method
(medium-density devices) and Table 7: Memory access versus programming method
(medium+ and high-density devices)). The readout protection cannot be disabled in this
area. This means that the content of the PCODE area cannot be read or modified.

The PCODE area can be accessed only through the TRAP vector.

User boot area (UBC)

The user boot area (UBC) contains the reset and the interrupt vectors. It can be used to
store the IAP and communication routines. The UBC area has a second level of protection
to prevent unintentional erasing or modification during IAP programming. This means that it
is always write protected and the write protection cannot be unlocked using the MASS keys.

The size of the UBC area can be obtained by reading the UBC option byte.

The size of the UBC area can be configured in ICP mode (using the SWIM interface)
through the UBC option byte. The UBC option byte specifies the number of pages allocated
for the UBC area starting from address 0x00 8000.

In medium-density STM8L05xx/15xx devices, the minimum meaningful size of the UBC
area is of 2 pages of which 1 is used to store the interrupt vectors.

In low, medium+ and high-density devices, the minimum meaningful size of the UBC area is
of 1 page of which 128 bytes are used to store the interrupt vectors.

When a PCODE area has been defined, the minimum size of the UBC should be
PCODESIZE+1. The portion of the UBC available to store the boot code is the area located
between the end of the PCODE area and the end of the defined UBC area.

In high-density STM8L05xx/15xx/16xx devices, the maximum size of the boot area is 255
pages ranging from address 0x00 8000 to 0x01 7EFF (including the interrupt vectors).

In medium+ density STM8L05xx/15xx devices, the maximum size of the boot area is 128
pages ranging from address 0x00 8000 to 0x00 FFFF (including the interrupt vectors).

In medium-density STM8L05xx/15xx devices, the maximum size of the boot area is 255
pages ranging from address 0x00 8000 to 0x00 FF7F(including the interrupt vectors).
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Refer to Figure 7, Figure 8, Figure 9 and Figure 10 for a description of the UBC area
memory mapping and to the option byte section in the datasheets for more details on the

UBC option byte.

Figure 7. UBC area size definition for low-density STM8L05xx/15xx devices

0x00 8000
0x00 803F
0x00 807F
0x00 80BF
0x00 80FF

0x00 9EBF
0x00 9EFF
0x00 9F3F
0x00 9F7F

0x00 9FBF
0x00 9FFF

Interrupt vectors Page 0

Interrupt vectors Page 1
64 bytes Page 2
64 bytes Page 3
64 bytes Page 123
64 bytes Page 124
64 bytes Page 125
64 bytes Page 126
64 bytes Page 127

.

UBC[7:0]=0x01
(1 page)

UBCJ[7:0]=0x7F
(128 pages)

MS19809V1
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Figure 8. UBC area size definition for medium-density STM8L05xx/15xx devices

0x00 8000 b 0
Interrupt vectors (1 page) age )

0x00 807F UBC[7:0]=0x01

128 bytes Page 1 (1 page)
0x00 80FF

128 bytes Page 2
0x00 817F

128 bytes Page 3
0x00 81FF

UBCJ[7:0]=0xFF
' ' (255 pages)

0x00 FD7F

128 bytes Page 251
0x00 FDFF

128 bytes Page 252
0x00 FE7F

128 bytes Page 253
0x00 FEFF

128 bytes Page 254 y
0x00 FF7F

128 bytes Page 255
0x00 FFFF ai155084

1. UBC[7:0]= 0x00 means no memory space is allocated for the UBC area.

Figure 9. UBC area size definition for medium + STM8L05xx/15xx devices

0x00 8000 Thterrupt vectors (1 page) A
0x00 807F Page 0 UBC[7:0]=0x01
128 bytes (1 page)
0x00 80FF
256 bytes Page 1
0x00 81FF
256 bytes Page 2
0x00 81FF
: UBCJ7:0]=0x80
' . > (128 pages)
: ;
' ]
0x00 FAFF
256 bytes Page 123
0x00 FBFF
256 bytes Page 124
0x00 FCFF
256 bytes Page 125
0x00 FDFF
256 bytes Page 126
0x00 FEFF
256 bytes Page 127
0x00 FFFF y 18264

1. UBCJ7:0]= 0x00 means no memory space is allocated for the UBC area.

3
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Figure 10. UBC area size definition for high-density STM8L05xx/15xx/16xx devices

0x00 8000 Interrupt vectors (1 page) A
0x00 807F Page 0 UBC[7:0]=0x01
128 bytes (1 page)
0x00 80FF
256 bytes Page 1
0x00 81FF
256 bytes Page 2
0x00 81FF
UBC[7:0]=0xFF
. . (255 pages)
" '
L} L}
L}
0x01 7AFF
256 bytes Page 251
0x01 7BFF
256 bytes Page 252
0x01 7CFF
256 bytes Page 253
0x01 7DFF
256 bytes Page 254
0x01 7EFF J
256 bytes Page 255
0x01 7FFF

ai17276b

1. UBC[7:0]= 0x00 means no memory space is allocated for the UBC area.

Data EEPROM (DATA)

The data EEPROM area can be used to store application data. By default, the DATA area is
write protected to prevent unintentional modification when the main program is updated in
IAP mode. The write protection can be unlocked only by using a specific MASS key
sequence (refer to Enabling write access to the DATA area).

The size of the DATA area is 256 bytes in low-density STM8L15xx devices, 1 Kbyte in
medium and medium+ density STM8L15xx devices and 2 Kbytes in high-density
STMB8L15xx/16xx devices. It starts from address 0x00 1000 (see Figure 4, Figure 5 and
Figure 6).

The size of the DATA area is limited to 256 bytes for STM8L05xx value line devices.

Main program area

The main program is the area which starts at the end of the UBC or PCODE (when
available) and ends at address 0x00 9FFF on low-density STM8L05xx/15xx devices,

0x00 FFFF on medium and medium+ density STM8L05xx/15xx devices and 0x01 7FFF on
high-density STM8L05xx/15xx/16xx devices. It is used to store the application code (see
Figure 4, Figure 5 and Figure 6).

Option bytes

The option bytes are used to configure device hardware features and memory protection.
They are located in a dedicated memory array of one block.
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The option bytes can be modified both in ICP/SWIM and in IAP mode, except for ROP and
UBC and PCODESIZE (when available).

Refer to the option byte section in the datasheet for more information on option bytes, and to
the STM8 SWIM protocol and debug module user manual (UM0470) for details on how to
program them.

Memory protection

Readout protection

Readout protection is removed by programming the ROP option byte to 0xAA. When
readout protection is enabled, reading or modifying the Flash program memory and DATA
area in ICP mode (using the SWIM interface) is forbidden, whatever the write protection
settings.

Even if no protection can be considered as totally unbreakable, the readout feature provides
a very high level of protection for a general purpose microcontroller.

The readout protection can be disabled on the program memory, UBC, PCODE (when
available) and DATA areas, by reprogramming the ROP option byte in ICP mode. In this
case, the Flash program memory, the DATA area and the option bytes are automatically
erased and the device can be reprogrammed.

By default, the PCODE area is always readout protected except for the interrupt vector
TRAP (see Section 3.4.5: Proprietary code area (PCODE)).

Refer to Table 6: Memory access versus programming method (medium-density devices)
for details on memory access when readout protection is enabled or disabled.

Memory access security system (MASS)

After reset, the main program and DATA areas are protected against unintentional write
operations. They must be unlocked before attempting to modify their content. This unlock
mechanism is managed by the memory access security system (MASS).

The UBC area specified in the UBC option byte is always write protected (see Section 3.4.6:
User boot area (UBC)).

Once the memory has been modified, it is recommended to enable the write protection
again to protect the memory content against corruption.

Enabling write access to the main program memory

After a device reset, it is possible to disable the main program memory write protection by
writing consecutively two values called MASS keys to the FLASH_PUKR register (see
Section 3.9.3: Flash program memory unprotecting key register (FLASH_PUKR)). These
programmed keys are then compared to two hardware key values:

e  First hardware key: 0b0101 0110 (0x56)
e  Second hardware key: 0b1010 1110 (OXAE)

The following steps are required to disable write protection of the main program area:
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1. Write a first 8-bit key into the FLASH_PUKR register. When this register is written for
the first time after a reset, the data bus content is not latched into the register, but
compared to the first hardware key value (0x56).

2. If the key available on the data bus is incorrect, the FLASH_PUKR register remains
locked until the next reset. Any new write commands sent to this address are
discarded.

3. If the first hardware key is correct when the FLASH_PUKR register is written for the
second time, the data bus content is still not latched into the register, but compared to
the second hardware key value (OXAE).

4. If the key available on the data bus is incorrect, the write protection on program
memory remains locked until the next reset. Any new write commands sent to this
address is discarded.

5. If the second hardware key is correct, the main program memory is write unprotected
and the PUL bit of the FLASH_IAPSR is set (see Section 3.9.5: Flash status register
(FLASH_IAPSR)) register.

Before starting programming, the application must verify that PUL bit is effectively set. The
application can choose, at any time, to disable again write access to the Flash program
memory by clearing the PUL bit.

Enabling write access to the DATA area

After a device reset, it is possible to disable the DATA area write protection by writing
consecutively two values called MASS keys to the FLASH_DUKR register (see
Section 3.9.6: Flash register map and reset values). These programmed keys are then
compared to two hardware key values:

e  First hardware key: 0b1010 1110 (OXAE)
e  Second hardware key: 0b0101 0110 (0x56)

The following steps are required to disable write protection of the DATA area:

1. Write a first 8-bit key into the FLASH_DUKR register. When this register is written for
the first time after a reset, the data bus content is not latched into the register, but
compared to the first hardware key value (OXAE).

2. Ifthe key available on the data bus is incorrect, the application can re-enter two MASS
keys to try unprotecting the DATA area.

3. If the first hardware key is correct, the FLASH_DUKR register is programmed with the
second key. The data bus content is still not latched into the register, but compared to
the second hardware key value (0x56).

4. If the key available on the data bus is incorrect, the data EEPROM area remains write
protected until the next reset. Any new write command sent to this address is ignored.

5. If the second hardware key is correct, the DATA area is write unprotected and the DUL
bit of the FLASH_IAPSR register is set (see Section 3.9.5: Flash status register
(FLASH_IAPSR)).

Before starting programming, the application must verify that the DATA area is not write
protected by checking that the DUL bit is effectively set. The application can choose, at any
time, to disable again write access to the DATA area by clearing the DUL bit.

Enabling write access to option bytes

The write access to the option byte area can be enabled by setting the OPT bit in the Flash
control register 2 (FLASH_CR2).
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Memory programming

The main program memory, and the DATA area must be unlocked before attempting to
perform any program operation. The unlock mechanism depends on the memory area to be
programmed as described in Section 3.5.2: Memory access security system (MASS).

The PCODE area is always readout protected. The only way to reprogram it is to reset the
ROP option byte, thus erasing the Flash program memory, DATA area, and option bytes.

Read-while-write (RWW)

The RWW feature allows write operations to be performed on data EEPROM while reading
and executing the program memory. Execution time is therefore optimized. The opposite
operation is not allowed: Data memory cannot be read while writing to the program memory.

This RWW feature is always enabled and can be used at any time.

The RWW feature is not available on low-density devices. Refer to the datasheets for
addition information.

Byte programming
The main program memory and the DATA area can be programmed at byte level. To
program one byte, the application writes directly to the target address.
e In the main program memory:
The application stops for the duration of the byte program operation.
e In DATA area:
—  Program execution stops during the “End of high voltage” operation, that is when

the HVOFF flag is set, and the byte program operation is performed using the
read-while-write (RWW) capability in IAP mode.

To erase a byte, simply write 0x00 at the corresponding address.

The application can read the FLASH_IAPSR register to verify that the programming or
erasing operation has been correctly executed:

e EOP flag is set after a successful programming operation

¢ WR_PG_DIS is set when the software has tried to write to a protected page. In this
case, the write procedure is not performed.

As soon as one of these flags are set, a Flash interrupt is generated if it has been previously
enabled by setting the IE bit of the FLASH_CR1 register.

Automatic fast byte programming

The programming duration can vary according to the initial content of the target address. If
the word (4 bytes) containing the byte to be programmed is not empty, the whole word is
automatically erased before the program operation. On the contrary if the word is empty, no
erase operation is performed and the programming time is shorter (see tprog in Table
“Flash program memory” in the datasheet).

However, the programming time can be fixed by setting the FIX bit of the FLASH_CR1
register to force the program operation to systematically erase the byte whatever its content
(see Section 3.9.1: Flash control register 1 (FLASH_CR1)). The programming time is
consequently fixed and equal to the sum of the erase and write time (see tprpog in Table
“Flash program memory” in the datasheet).
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To write a byte fast (no erase), the whole word (4 bytes) into which it is written must be
erased beforehand. Consequently, It is not possible to do two fast writes to the same word
(without an erase before the second write): The first write will be fast but the second write to
the other byte will require an erase.

Word programming

A word write operation allows an entire 4-byte word to be programmed in one shot, thus
minimizing the programming time.

As for byte programming, word operation is available both for the main program memory
and data EEPROM. The read-while-write (RWW) capability is also available when a word
programming operation is performed on the data EEPROM. Refer to the datasheets for
additional information.

e In the main program memory:
The application stops for the duration of the byte program operation.
e In DATA area:
—  Program execution does not stop, and the byte program operation is performed
using the read-while-write (RWW) capability in IAP mode.

To program a word, the WPRG bit in the FLASH_CR2 register must be previously set to
enable word programming mode (see Section 3.9.2: Flash control register 2
(FLASH_CR2)). Then, the 4 bytes of the word to be programmed must be loaded starting
with the first address. The programming cycle starts automatically when the 4 bytes have
been written.

As for byte operation, the EOP and the WR_PG_DIS control flags of FLASH_IAPSR,
together with the Flash interrupt, can be used to determine if the operation has been
correctly completed.

Block programming

Block program operations are much faster than byte or word program operations. In a block
program operation, a whole block is programmed or erased in a single programming cycle.
Refer to Table 4 for details on the block size according to the devices.

Block operations can be performed both to the main program memory and DATA area:

e In the main program memory:

Block program operations to the main program memory have to be executed totally
from RAM.

e Inthe DATA area
—  DATA block operations can be executed from the main program memory.
However, the data loading phase (see below) has to be executed from RAM.
There are three possible block operations:

e  Block programming, also called standard block programming: The block is
automatically erased before being programmed.

e  Fast block programming: No previous erase operation is performed.
e Block erase

During block programming, interrupts are masked by hardware.

3
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Standard block programming

A standard block program operation allows a whole block to be written in one shot. The
block is automatically erase before being programmed.

To program a whole block in standard mode, the PRG bit in the FLASH_CR2 register must
be previously set to enable standard block programming (see Section 3.9.2: Flash control
register 2 (FLASH_CRZ2)). Then, the block of data to be programmed must be loaded
sequentially to the destination addresses in the main program memory or DATA area. This
causes all the bytes of data to be latched. To start programming the whole block, all bytes of
data must be written. All bytes written in a programming sequence must be in the same
block. This means that they must have the same high address: Only the six least significant
bits of the address can change. When the last byte of the target block is loaded, the
programming starts automatically. It is preceded by an automatic erase operation of the
whole block.

The EOP and the WR_PG_DIS control flags of the FLASH_IAPSR together with the Flash
interrupt can be used to determine if the operation has been correctly completed.

Fast block programming

Fast block programming allows programming without first erasing the memory contents.
Fast block programming is therefore twice as fast as standard programming.

This mode is intended only for programming parts that have already been erased. It is very
useful for programming blank parts with the complete application code, as the time saving is
significant.

Fast block programming is performed by using the same sequence as standard block
programming. To enable fast block programming mode, the FPRG bit of the FLASH_CR2
registers must be previously set.

The EOP and WR_PG_DIS bits of the FLASH_IAPSR register can be checked to determine
if the fast block programming operation has been correctly completed.

The data programmed in the block are not guaranteed when the block is not blank before
the fast block program operation.

Block erasing

A block erase allows a whole block to be erased.

To erase a whole block, the ERASE bit in the FLASH_CR2 register must be previously set
to enable block erasing (see Section 3.9.2: Flash control register 2 (FLASH_CR?2)). The
block is then erased by writing ‘0x00 00 00 00’ to any word inside the block. The word start
address must end with ‘0’, ‘4, ‘8", or ‘C’.

The EOP and the WR_PG_DIS control flags of the FLASH_IAPSR together with the Flash
interrupt can be used to determine if the operation has been correctly completed.

Table 4. Block size

STM8 microcontroller family Block size
Low-density STM8L05xx/15xx 64 bytes
Medium-density STM8L05xx/15xx 128 bytes
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Table 4. Block size (continued)

STM8 microcontroller family Block size
Medium+ density STM8L05xx/15xx 128 bytes
High-density STM8L05xx/15xx/16xx 128 bytes

Option byte programming
Option byte programming is very similar to data EEPROM byte programming.

The application writes directly to the target address. The program does not stop and the
write operation is performed using the RWW capability.

Refer to the datasheet for details of the option byte contents.

Flash low-power modes

All STM8L05xx/15xx/16xx Flash program memory and data EEPROM have one low
consumption mode, Ippq. In Ippg Mode, the memory is switched off. It is used for any of the
device low power modes: Halt, active-halt, low power wait, and low power run.

When the EEPM bit is set in FLASH_CR1 register, the Flash program memory and data
EEPROM automatically enter Ippq mode when the code is executed from RAM or when the
device is in Wait mode.

Refer to Section 3.9.1: Flash control register 1 (FLASH_CR1) for details on WAITM and
EEPM bits.

When the Flash program memory and data EEPROM exit from Ippq mode, the recovery
time is lower than 2.8 ys and depends on supply voltage and temperature.

ICP and IAP

The in-circuit programming (ICP) method is used to update the entire content of the memory,
using the SWIM interface to load the user application into the microcontroller. ICP offers
quick and efficient design iterations and eliminates unnecessary package handling or
socketing of devices. The SWIM interface (single wire interface module) uses the SWIM pin
to connect to the programming tool.

In contrast to the ICP method, in-application programming (IAP) can use any communication
interface supported by the microcontroller (I/Os, 1°C, SPI, USART...) to download the data to
be programmed in the memory. IAP allows the Flash program memory content to be
reprogrammed during application execution. Nevertheless, part of the application must have
been previously programmed in the Flash program memory using ICP.

Refer to the STM8L Flash programming manual (PM0054) and STM8 SWIM protocol and
debug manual (UM0470) for more information on programming procedures.

3

DoclD15226 Rev 13




RMO0031 Flash program memory and data EEPROM

Table 5. Memory access versus programming method“)(low-density devices)

Mode ROP Memory area Acciisr:rom
Interrupt vectors except for TRAP RW®@)E
TRAP RIWEIE
Readout protection Proprietary code area (PCODE) when available R/E
enabled Main program R/W/E®)
Data EEPROM area (DATA) R/wW®)
User mode, IAP, and Option bytes R
bootloader Interrupt vectors except for TRAP RW®R/E
TRAP RIWGIE
Readout protection Proprietary code area (PCODE) when available R/E®
disabled Main program R/W/E®)
Data EEPROM area (DATA) R/W®)
Option bytes RwW()
Interrupt vectors except for TRAP P
TRAP P
Readout protection Proprietary code area (PCODE) when available p®)
enabled Main program P
Data EEPROM area (DATA) P
SWIM active Option bytes P/Wgop®
(ICP mode) Interrupt vectors except for TRAP RW®R/E
TRAP R/W/E
Readout protection Proprietary code area (PCODE) when available R/E®
disabled Main program R/W/E®)
Data EEPROM area (DATA) R/W®)
Option bytes RwW()

1. R/WI/E = Read, write, and execute
R/E = Read and execute (write operation forbidden)
R = Read (write and execute operations forbidden)
P = The area cannot be accessed (read, execute and write operations forbidden)
P/Wgop = Protected, write forbidden except for ROP option byte.

2. When no UBC area has been defined, the interrupt vectors, except for TRAP, can be modified in user/IAP mode.

w

If a PCODE area has been defined, the TRAP vector cannot be modified in user and IAP mode, otherwise TRAP follows
the same rules as other interrupt vectors.

4. The Flash program memory is write protected (locked) until the correct MASS key is written in the FLASH_PUKR. It is
possible to lock the memory again by resetting the PUL bit in the FLASH_IAPSR register. Unlocking can only be done once
between two resets. If incorrect keys are provided, the device must be reset and new keys programmed.

5. The data memory is write protected (locked) until the correct MASS key is written in the FLASH_DUKR. It is possible to
lock the memory again by resetting the DUL bit in the FLASH_IAPSR register. If incorrect keys are provided, another key
program sequence can be performed without resetting the device.

6. The PCODE area can be read and executed only in privileged mode through TRAP vectors. The PCODE cannot be
directly accessed through the SWIM.
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The option bytes are write protected (locked) until the correct MASS key is written in the FLASH_DUKR (with OPT set to

1). It is possible to lock the memory again by resetting the DUL bit in the FLASH_IAPSR register. If incorrect keys are
provided, another key program sequence can be performed without resetting the device.

When ROP is removed, the whole memory is erased, including option bytes.

Table 6. Memory access versus programming method(") (medium-density devices)

Access from

Mode ROP Memory area core
Interrupt vectors except for TRAP RW®@)E
TRAP R/W/E
Readout protection User boot code area (UBC) R/E
enabled Main program RW/E®)
Data EEPROM area (DATA) R/W®)
User mode, IAP, and Option bytes R
bootloader Interrupt vectors except for TRAP R/WR)E
TRAP R/W/E
Readout protection User boot code area (UBC) R/E®)
disabled Main program RW/E®)
Data EEPROM area (DATA) R/W®)
Option bytes R/W(6)
Interrupt vectors except for TRAP P
TRAP =
Readout protection User boot code area (UBC) P
enabled Main program =
Data EEPROM area (DATA) P
SWIM active Option bytes P/Wgop!"
(ICP mode) Interrupt vectors except for TRAP R/WR)E
TRAP R/W/E
Readout protection User boot code area (UBC) R/E®)
disabled Main program RW/E®)
Data EEPROM area (DATA) R/W®)
Option bytes R/W(6)

1.

2.
3.

R/WI/E = Read, write, and execute

R/E = Read and execute (write operation forbidden)

R = Read (write and execute operations forbidden)

P = The area cannot be accessed (read, execute and write operations forbidden)
P/Wgrop = Protected, write forbidden except for ROP option byte.

When no UBC area has been defined, the interrupt vectors, except for TRAP, can be modified in user/IAP mode.

The Flash program memory is write protected (locked) until the correct MASS key is written in the FLASH_PUKR. It is

possible to lock the memory again by resetting the PUL bit in the FLASH_IAPSR register. Unlocking can only be done once

between two resets. If incorrect keys are provided, the device must be reset and new keys programmed.

54/595
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4. The data memory is write protected (locked) until the correct MASS key is written in the FLASH_DUKR. It is possible to
lock the memory again by resetting the DUL bit in the FLASH_IAPSR register. If incorrect keys are provided, another key
program sequence can be performed without resetting the device.

To program the UBC area the application must first clear the UBC option byte.

The option bytes are write protected (locked) until the correct MASS key is written in the FLASH_DUKR (with OPT set to
1). It is possible to lock the memory again by resetting the DUL bit in the FLASH_IAPSR register. If incorrect keys are
provided, another key program sequence can be performed without resetting the device.

7. When ROP is removed, the whole memory is erased, including option bytes.

Table 7. Memory access versus programming method(") (medium+ and high-density devices)

Mode ROP Memory area Access from
core
Interrupt vectors except for TRAP R/W)/E
TRAP RWGC)E
Proprietary code area (PCODE) when available R/E®)
Readout protection User boot code area (UBC) R/E
enabled
Main program R/W/E®)
Data EEPROM area (DATA) R/W®)
User mode, IAP, and Option bytes R
bootloader Interrupt vectors except for TRAP RW®A/E
TRAP RWGC)E
Proprietary code area (PCODE) when available R/E®)
Readout protection User boot code area (UBC) R/E(T)
disabled
Main program R/W/E®)
Data EEPROM area (DATA) R/W®)
Option bytes R/W®)
Interrupt vectors except for TRAP P
TRAP P
Proprietary code area (PCODE) when available p(©)
Readout protection User boot code area (UBC) P
enabled
Main program P
Data EEPROM area (DATA) P
SWIM active Option bytes P/Wgop®
(ICP mode) Interrupt vectors except for TRAP RW®R/E
TRAP R/W/E
Proprietary code area (PCODE) when available R/E®)
Readout protection User boot code area (UBC) R/E(T)
disabled
Main program R/W/E®)
Data EEPROM area (DATA) R/wW®)
Option bytes R/wW()
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1. R/WI/E = Read, write, and execute
R/E = Read and execute (write operation forbidden)
R = Read (write and execute operations forbidden)
P = The area cannot be accessed (read, execute and write operations forbidden)
P/Wgop = Protected, write forbidden except for ROP option byte.

When no UBC area has been defined, the interrupt vectors, except for TRAP, can be modified in user/IAP mode.

If a PCODE area has been defined, the TRAP vector cannot be modified in user and IAP mode, otherwise TRAP follows
the same rules as other interrupt vectors.

4. The Flash program memory is write protected (locked) until the correct MASS key is written in the FLASH_PUKR. It is
possible to lock the memory again by resetting the PUL bit in the FLASH_IAPSR register. Unlocking can only be done once
between two resets. If incorrect keys are provided, the device must be reset and new keys programmed.

5. The data memory is write protected (locked) until the correct MASS key is written in the FLASH_DUKR. It is possible to
lock the memory again by resetting the DUL bit in the FLASH_IAPSR register. If incorrect keys are provided, another key
program sequence can be performed without resetting the device.

6. The PCODE area can be read and executed only in privileged mode through TRAP vectors. The PCODE cannot be
directly accessed through the SWIM.

To program the UBC area the application must first clear the UBC option byte.

The option bytes are write protected (locked) until the correct MASS key is written in the FLASH_DUKR (with OPT set to
‘1"). It is possible to lock the memory again by resetting the DUL bit in the FLASH_IAPSR register. If incorrect keys are
provided, another key program sequence can be performed without resetting the device.

9. When ROP is removed, the whole memory is erased, including option bytes.

3
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3.9 Flash registers

3.9.1 Flash control register 1 (FLASH_CR1)

Address offset: 0x00
Reset value: 0x00

7 6 5 4 3 2 1 0
EEPM WAITM IE FIX
Reserved
w w w w

Bits 7: Reserved

Bit 3 EEPM: Flash program and data EEPROM Ippq mode selection during run, low power run
and low power wait mode

0: EEPM is cleared by hardware just after a Flash program or data EEPROM memory
access. Clearing this bit by software does not exit the memory from Ippq mode.

1: When the code is executed from RAM, setting of the EEPM bit force program Flash and
data EEPROM into IDDQ mode.

This bit must not be set when the code is executed from program Flash.

Flash program and data EEPROM remain in Ippq mode till the next Flash program or data
EEPROM memory access.
Refer to Section 7.6: Low power run mode on page 80.

Bit 2 WAITM: Flash program and data EEPROM Ippq mode during wait mode
This bit is set and cleared by software.
0: Flash program and data EEPROM not in Ippq mode when the device is in wait mode
1: Flash program and data EEPROM in Ippq mode when the device is in wait mode.

Bit 1 IE: Flash Interrupt enable
This bit is set and cleared by software.
0: Interrupt disabled

1: Interrupt enabled. An interrupt is generated if the EOP or WR_PG_DIS flag in the
FLASH_IAPSR register is set.

Bit 0 FIX: Fixed Byte programming time
This bit is set and cleared by software.

0: Standard programming time of (1/2 t,4) if the memory is already erased and t,4
otherwise.

1: Programming time fixed at tyog.

3
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3.9.2 Flash control register 2 (FLASH_CR2)
Address offset: 0x01
Reset value: 0x00
7 6 5 4 3 2 1 0
OPT WPRG ERASE FPRG Reserved PRG
w rw rw rw r w

Bit 7 OPT: Write option bytes
This bit is set and cleared by software.
0: Write access to option bytes disabled
1: Write access to option bytes enabled

Bit6 WPRG: Word programming
This bit is set by software and cleared by hardware when the operation is completed.
0: Word program operation disabled
1: Word program operation enabled

Bit 5 ERASE("): Block erasing
This bit is set by software and cleared by hardware when the operation is completed.
0: Block erase operation disabled
1: Block erase operation enabled

Bit4 FPRG!"): Fast block programming
This bit is set by software and cleared by hardware when the operation is completed.
0: Fast block program operation disabled
1: Fast block program operation enabled

Bits 3:1 Reserved

Bit 0 PRG: Standard block programming
This bit is set by software and cleared by hardware when the operation is completed.
0: Standard block programming operation disabled
1: Standard block programming operation enabled (automatically first erasing)

1. The ERASE and FPRG bits are locked when the memory is busy.

3.9.3 Flash program memory unprotecting key register (FLASH_PUKR)
Address offset: 0x02
Reset value: 0x00
7 6 5 4 3 2 1 0
MASS_PRG KEYS
rw
Bits 7:0 PUK [7:0]: Main program memory unlock keys
This byte is written by software (all modes). It returns 0x00 when read.
Refer to Enabling write access to the main program memory on page 47 for the description
of main program area write unprotection mechanism.
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3.94 Data EEPROM unprotection key register (FLASH_DUKR)
Address offset: 0x03
Reset value: 0x00
7 6 5 4 3 2 1 0
MASS_DATA KEYS
rw
Bits 7:0 DUK][7:0]: Data EEPROM write unlock keys
This byte is written by software (all modes). It returns 0x00 when read.
Refer to Enabling write access to the DATA area on page 48 for the description of main
program area write unprotection mechanism.
3.9.5 Flash status register (FLASH_IAPSR)
Address offset: 0x04
Reset value: 0x40
7 6 5 4 3 2 1 0
Reserved HVOFF Reserved DUL EOP PUL WR_PG_DIS
res. r r rc_w0 rc_r rc_w0 rc_r

3

Bit 7 Reserved.

Bit 6 HVOFF: End of high voltage flag
This bit is set and cleared by hardware.
0: HV ON, start of actual programming
1: HV OFF, end of high voltage

Bits 5:4 Reserved, forced by hardware to 0.

Bit 3 DUL: Data EEPROM area unlocked flag
This bit is set by hardware and cleared by software by programming it to 0.
0: Data EEPROM area write protection enabled
1: Data EEPROM area write protection has been disabled by writing the correct MASS
keys
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Bit2 EOP: End of programming (write or erase operation) flag
This bit is set by hardware. It is cleared by software by reading the register, or when a new
write/erase operation starts.
0: No EOP event occurred
1: An EOP operation occurred. An interrupt is generated if the IE bit is set in the
FLASH_CRH1 register.
Bit 1 PUL: Flash Program memory unlocked flag
This bit is set by hardware and cleared by software by programming it to 0.
0: Write protection of main Program area enabled
1: Write protection of main Program area has been disabled by writing the correct MASS
keys.
Bit 0 WR_PG_DIS: Write attempted to protected page flag
This bit is set by hardware and cleared by software by reading the register.
0: No WR_PG_DIS event occurred

1: A write attempt to a write protected page occurred. An interrupt is generated if the IE bit
is set in the FLASH_CR1 register.

3.9.6 Flash register map and reset values

For details on the Flash register boundary addresses, refer to the general hardware register
map in the datasheets.

Table 8. Flash register map

Address Register 7 6 5 4 3 2 1 0
offset name
0x00 FLASH_CR1 - - - - EEPM | WAITM IE FIX
Reset value 0 0 0 0 0 0 0 0
0x01 FLASH_CR2 OPT WPRG ERASE | FPRG - - - PRG
Reset value 0 0 0 0 0 0 0 0
0x02 FLASH_PUKR PUK7 PUK®6 PUK5 PUK4 | PUK3 PUK2 PUK1 PUKO
Reset value 0 0 0 0 0 0 0 0
0x03 FLASH_DUKR | DUK7 DUK6 DUK5 DUK4 | DUK3 DUK2 DUK1 DUKO
Reset value 0 0 0 0 0 0 0 0
0x04 FLASH_IAPSR - HVOFF - - DUL EOP PUL |WR_PG_DIS
Reset value 0 1 0 0 0 0 0 0
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3

Single wire interface module (SWIM) and debug
module (DM)

This section applies to low-density STM8L05xx/STM8L15xx devices, medium-density
STMB8LO5xx/STM8L15xx devices, medium+ density STM8L05xx/STM8L15xx devices and
high-density STM8LO5xx/STM8L15xx/STM8L16xx devices, unless otherwise specified.

Introduction

In-circuit debugging mode or in-circuit programming mode are managed through a single
wire hardware interface featuring ultrafast memory programming. Coupled with an in-circuit
debugging module, it also offers a non-intrusive emulation mode, making the in-circuit
debugger extremely powerful, close in performance to a full-featured emulator.

Main features

e Based on an asynchronous, high sink (8 mA), open-drain, bidirectional communication.
e Allows reading or writing any part of memory space.

e Access to CPU registers (A, X, Y, CC, SP). They are memory mapped for read or write
access.

e Non intrusive read/write on the fly to the RAM and peripheral registers.

SWIM pin can be used as a standard 1/0O with some restrictions if you also want to use it for
debug. The most secure way is to provide on the PCB a strap option.

Figure 11. SWIM pin connection

I/O for application ~€¢—— MCU

SWIM/PAO

R

SWIM interface for tools <€——

Jumper selection for
debug purposes

SWIM modes

After a power-on reset, the SWIM is reset and enters OFF mode.

1. OFF: Default state after power-on reset. The SWIM pin cannot be used by the
application as an 1/0.

2. 1/O: This state is entered by software writing to the SWD bit in the Global configuration
register (CFG_GCR). In this state, the SWIM pin can be used by the application as a
standard I/O pin. In case of a reset, the SWIM goes back to OFF mode.

3. SWIM: This state is entered when a specific sequence is performed on the SWIM pin.
In this state, the SWIM pin is used by the host tool to control the STM8 with 3
commands (SRST system reset, ROTF read on the fly, WOTF write on the fly).

Refer to the STM8 SWIM communication Protocol and Debug Module User Manual for a
description of the SWIM and Debug module (DM) registers.
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Memory and register map

This section applies to low-density STM8L05xx/STM8L 15xx devices, medium-density
STM8LO5xx/STM8L15xx devices, medium+ density STM8L0O5xx/STM8L15xx devices and
high-density STM8L0O5xx/STM8L15xx/STM8L16xx devices, unless otherwise specified.

For details on the memory map, I/O port hardware register map and CPU/SWIM/debug

module/interrupt controller registers, refer to the product datasheets.

Register description abbreviations

In the register descriptions of each chapter in this reference manual, the following

abbreviations are used:

Table 9. List of abbreviations

Abbreviation Description
read/write (rw) Software can read and write to these bits.
read-only (r) Software can only read these bits.

write only (w) value

Software can only write to this bit. Reading the bit returns a meaningless

read/write once (rwo) reset can return this bit to its reset value.

Software can only write once to this bit but can read it at any time. Only a

read/clear (rc_w1) the bit value

Software can read and clear this bit by writing 1. Writing ‘0’ has no effect on

read/clear (rc_w0) the bit value

Software can read and clear this bit by writing 0. Writing ‘1’ has no effect on

read/set (rs) Software can read and set this bit. Writing ‘0’ has no effect on the bit value.

(rc_r) Writing ‘0" has no effect on the bit value.

read/clear by read Software can read this bit. Reading this bit automatically clears it to ‘0.

Reserved (Res.) Reserved bit, must be kept at reset value.
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Note:

3

Power control (PWR)

This section applies to low-density STM8L05xx/STM8L 15xx devices, medium-density
STM8LO5xx/STM8L15xx devices, medium+ density STM8L0O5xx/STM8L15xx devices and
high-density STM8L0O5xx/STM8L15xx/STM8L16xx devices, unless otherwise specified.

Power supply

The device requires a 1.65 V to 3.6 V operating voltage supply (Vpp) (1.8 V to 3.6 V for
STMB8LO05xx value line devices). An internal voltage regulator is used to supply Veogre to the
digital core, SRAM, Flash memory and data EEPROM.

Figure 12. Power supply overview

Digital blocks
(Vop) Vbpio/ [ 1/0s
(Vss) Vssio
Analog blocks
V\?SDS/ . Voltage regulator CPU
- Main regulator mode (MVR) | VcoRe SRAM
- Ultra-low-power mode (ULP) Flash program memory
Data EEPROM
Digital peripherals

16 MHz RC oscillator (HSI)
38 kHz RC oscillator (LSI)
Power control (PWR)

(Vop) Vopa/ [
(\5)D ) \/DDA - Clock detector (CKD)
S8/ TSSA Comparators

.,

DAC

12-bit ADC

i L

1
LT

LI
(Vssa) VRer- (from 1.8 V to Vppa) VREer,

In the above figure, the DAC is not available on low-density or STM8L05x value line
devices.
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External power supply pins:

The external power supply pins must be connected as follows:

e Vgg Vpp=1.8t03.6V, downto 1.65 V@) at power-down: external power supply for
I/Os and for the internal regulator. Provided externally through Vpp pins, the
corresponding ground pin is Vgs.

e  Vssa Vppa = 1.810 3.6 V, down to 1.65 V(@) at power-down: external power supplies
for analog peripherals (minimum voltage to be applied to Vppp is 1.8 V when the ADC1
is used). Vppa and Vgga must be connected to Vpp and Vgg, respectively.

e  Vss10) Vbpio =1.8t0 3.6V, down to 1.65 V(@) at power-down: external power supplies
for 1/0s. Vpp o and Vgg o must be connected to Vpp and Vgg, respectively.

*  VRer+; VRer. (for ADC1): external reference voltage for ADC1. Must be provided
externally through Vggg: and VRgg. pin.

e  VRgp: (for DAC)(a): external voltage reference for DAC must be provided externally
through VREF+'

Power-on reset (POR)/power-down reset (PDR)

The device has an integrated POR/PDR circuitry that allows operation down to 1.5V typical.
During power-on, the device remains in Reset mode when Vpp/Vppp is below a specified
threshold, VpoR, without the need for an external reset circuit. The POR feature is always
enabled and the POR threshold is around 1.5 V. During power-down, the PDR keeps the
device under reset when the supply voltage (Vpp) drops below the Vppg threshold. The
PDR feature is always enabled and the PDR threshold is 1.5 V.

In low-density devices, medium-density devices and in the medium+ and high-density
devices operating from 1.8V to 3.6V (device part numbers without "D" suffix), the BOR starts
to work above the POR threshold (see Section 6.3: Brownout reset (BOR) on page 65). To
ensure the minimum operating voltage (1.65 V), the BOR should be configured to BOR
Level 0.

When the BOR is disabled, a "grey zone" exists between the minimum operating voltage
(1.65 V)@ and the Vpor/Vppr threshold. This means that Vpp can be lower than 1.65 V
without device reset until the Vppg threshold is reached. For more details concerning the
power on/power down reset threshold, refer to the electrical characteristics of the datasheet.

a. Not applicable on STM8L05xx value line devices. Refer to datasheets for more details.

3
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Figure 13. Power on reset/power down reset waveform
A Vbo/Vbpa
Temporization
tRSTTEMPO
— . >
Reset :
6.3 Brownout reset (BOR)

3

For low-density devices, medium-density devices and for medium+ and high-density
devices operating from 1.8 V to 3.6 V, the BOR is always active at power-on, keeping the
MCU under reset till the application operating threshold is reached.

At power-down, the BOR threshold is also used to generate a reset.

This BOR threshold (VgoRr) can be configured using the option bytes. Five different levels
can be selected, starting from 1.8 V to 3 V . If the BOR is disabled, the reset threshold is
VppRr at power-down: this guarantees a Vpp min. value of 1.65 V(@) Refer to Figure 14.

The power control unit (PWR) has an internal reference voltage which is used by the BOR
or by other analog features.

To reduce the power consumption in Halt mode, it is possible to automatically switch off the
internal voltage reference using the ULP bit in the PWR _CSR2 register. In this case, when
the MCU wakes up from Halt mode there is an additional delay for the internal reference
voltage startup. This delay can be configured using the FWU bit in the PWR_CSR2 register
(see Table 10).

Enabling the BOR guarantees that the MCU is safely used as it cannot run when Vpp is
below the operating range.

a. Not applicable on STM8L05xx value line devices. Refer to datasheets for more details.
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Figure 14. Vpp voltage detection: BOR threshold
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1. When BOR is disabled at power-down, this threshold is Vppg.

Programmable voltage detector (PVD)

The device features an embedded programmable voltage detector (PVD) that monitors the
Vpp/Vppa power supply and compares it to the Vpyp threshold.

When Vpp/Vppa drops below the Vpyp threshold and/or when Vppnppa rises higher than
the Vpyp threshold, the PVD output changes and a PVD event is generated. Every PVD
event sets the interrupt flag (PVDIF) in the PWR_CSR1 register. The current state of the
PVD output can be monitored through the PVDOF flag status in the PWR_CSR1 register. If
the PVDIEN bit in the PWR_CSR1 register is set, the PVD interrupt is enabled and is
generated when the PVDIF flag is set. To prevent some spurious interrupts, as the PVDIF
flag must be cleared by software, the user must make sure the PVDIF flag has been cleared
before the PVD interrupt is enabled and before returning from the interrupt service. The
PVD is enabled by software by setting the PVDE bit in the PWR_CSR1 register.

This PVD has 7 different levels between 1.85 V and 3.05 V, selected by the PLS[2:0] bits in
the PWR_CSR1 register, in steps of around 200 mV. Refer to the “Power-up / power-down
operating conditions” section in the product datasheet.

The external reference voltage on the PVD_IN input pin can be selected by setting the
PLS[2:0] bits to 111.

The voltage injected on PVD_IN (PE6) is compared to the Vreg T internal voltage
reference.

3
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Figure 15. PVD threshold
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6.5 Internal voltage reference (VREFINT)

3

The functions managed through the internal voltage reference (VrgrinT) @re BOR, PVD,
ADC, LCD internal VLCD booster and comparators. The internal voltage reference
(VreriNT) is always enabled. The internal voltage reference consumption is not negligible in
Halt and Active-halt mode. To reduce power consumption in these modes, the ULP bit (Ultra
low power) in the PWR_CSR2 register can be set to disable the internal voltage reference
during Halt and Active-halt modes. In this case, when exiting from these modes, the
functions managed through the internal voltage reference are not reliable during the internal
voltage reference startup time tyrerinT (Up to 3 ms, refer to datasheet). To reduce the
wakeup time, the device can exit from Halt/Active-halt mode without waiting for the internal
voltage reference startup time. This is performed by setting the FWU bit (Fast wakeup) in
the PWR_CSR2 register before entering halt/Active-halt mode. The VggrinTE flag in the
PWR_CSR register indicates that the internal voltage reference is ready. Consequently, the
analog functions listed above can be used.

Table 10. Internal voltage reference status during Halt/Active-halt mode (1)

ULP bit FWU bit Meaning

Internal reference voltage always on.

0 X Internal reference voltage consumption (IrggnT) IS @dded in
Halt/Active-halt mode. ?)

Internal reference voltage wakeup time
1 0 tyrerFINT IS @dded to allow the internal

2
Internal reference voltage | eference voltage start. @)

stopped in Fast wakeup time is forced without waiting
Halt/Active-halt mode the start of the internal reference voltage.
In this case, the analog features do not
work immediately after wakeup.
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1. The FWU bit or the ULP bit must not be changed before the internal reference voltage is properly
stabilized. The VREFINTF bit in the PWR_CSR2 register can be used to check the status of the internal
reference voltage.

2. Refer to the product datasheet for the values of wakeup times.

Voltage regulator
The device has an internal voltage regulator for generating the 1.8 V power supply (Vcorg)

for the core and peripherals.

This regulator has two different modes:

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

e  Ultra-low-power regulator mode (ULP) for Halt and Active-halt modes.

The regulator mode switches modes automatically, depending in some cases on some
register control bits. Refer to Table 13.

Table 11. PWR interrupt requests

Exit Exit
Enable from from
Event .
Interrupt event control | Wait/Low | Halt/
flag . X
bit power | Active-
wait halt
PVD interrupt flag PVDIF PVDIEN No Yes

3
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6.7.1

7

PWR registers

Power control and status register 1 (PWR_CSR1)
Address offset: 0x00

Reset value after power-on Reset: 0x00

6 5 4 3 2 1

Reserved

PVDOF PVDIF PVDIEN PLS[2:0]

PVDE

r rc_wi rw w w w

rc_w1

Bit 7
Bit 6

Bit 5

Bit 4

Bits 3:1

3

Bit 0

Reserved, must be kept cleared.

PVDOF: PVD output flag

This bit is set and cleared by hardware.
0: Vpp,Vppa is above the Vpyp threshold
1: Vpp/Vppa is below the Vpyp threshold

PVDIF: PVD interrupt flag
This bit is set by hardware and cleared by software writing “1”.
0: No PVD event occurred

1: PVD interrupt pending. This bit is set by hardware when a PVD event occurs.

PVDIEN: PVD interrupt enable

This bit is set and cleared by software.
0: PVD interrupt disabled
1: PVD interrupt enabled

PLS[2:0]: PVD level selection
These bits are set and cleared by software.
000: PVD threshold = 1.85 V typ.
001: PVD threshold = 2.05 V typ.
010: PVD threshold = 2.26 V typ.
011: PVD threshold = 2.45 V typ.
100: PVD threshold = 2.65 V typ.
101: PVD threshold = 2.85 V typ.
110: PVD Threshold = 3.05 V typ.
111: Threshold = PVD_IN input pin

For more details, refer to the “Power-up / power-down operating conditions” section in the product

datasheet.

PVDE: Power voltage detector (PVD) enable
This bit is set by hardware and cleared by software writing “1”.

0: PVD off
1: PVD on
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6.7.2 PWR control and status register 2 (PWR_CSR2)
Address offset: 0x01
Reset value after power-on Reset: 0x00
7 6 5 4 3 2 1 0
Reserved FWU uLp VREFINTF
r w w r
Bits 7:3 Reserved, must be kept cleared.
Bit 2 FWU: Fast wake up configuration
Refer to Table 10.
Note: The FWU bit must not be changed before the internal reference voltage is properly stabilized.
The VREFINTF bit in the PWR_CSR2 register can be used to check the status of the internal
reference voltage.
Bit 1 ULP: Ultra-low-power configuration
Refer to Table 10.
Note: The FWU bit must not be changed before the internal reference voltage is properly stabilized.
The VREFINTF bit in the PWR_CSR?2 register can be used to check the status of the internal
reference voltage.
Bit 0 VREFINTF: Internal reference voltage status flag
This bit is set and cleared by hardware
0: Internal reference voltage off or not yet stable
1: Internal reference voltage on
6.7.3 PWR register map and reset values
Table 12. PWR register map and reset values
ggf:z(ﬁ? Register name 7 6 5 4 3 2 1 0
0x00 PWR_CSR1 - PVDOF | PVDIF | PVDIEN | PLS2 PLS1 PLSO PVDE
Reset value 0 0 0 0 0 0 0 0
0x01 PWR_CSR2 - - - - - FWU ULP VREFINTF
Reset value 0 0 0 0 0 0 0 0

1. Please refer to the “general hardware register map” table in the datasheet for details on register addresses.

70/595
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7

Low power modes

By default, the microcontroller is in Run mode after a system or power reset. However the
device supports five low power modes to achieve the best compromise between low power
consumption, short startup time and available wakeup sources:

Wait mode: The CPU clock is stopped, but selected peripherals keep running. An
internal or external interrupt, event or Reset can be used to exit the microcontroller
from Wait mode. Refer to Section 7.3: Wait mode (WFI or WFE mode) on page 72

Low power run mode: The CPU and the selected peripherals are running. Execution
is done from RAM with a low speed oscillator (LS| or LSE). Flash and data EEPROM
are stopped and the voltage regulator is configured in Ultra Low Power mode. The
microcontroller enters Low power run mode by software and can exit from this mode by
software or by a reset.

All interrupts must be masked. They cannot be used to exit the microcontroller from this
mode.

Low power wait mode: This mode is entered when executing a Wait for event in Low
power run mode. It is similar to Low power run mode except that the CPU clock is
stopped. The wakeup from this mode is triggered by a Reset or by an internal or
external event (peripheral event generated by the timers, serial interfaces, DMA
controller, comparators and 1/O ports). When the wakeup is triggered by an event, the
system goes back to Low power run mode.

All interrupts must be masked. They cannot be used to exit the microcontroller from this
mode.

Active-halt mode: The CPU and peripheral clocks are stopped, except the RTC. The
wakeup can be triggered by RTC interrupts, external interrupts or reset.

Halt mode: The CPU and peripheral clocks are stopped, the device remains powered
on. The wakeup is triggered by an external interrupt or reset. A few peripherals also
have wakeup from Halt capability. Switching off the internal reference voltage further
reduces power consumption. Through software configuration (see Table 10) it is also
possible to have a fast wakeup time of 6 ys, without waiting for the internal reference
voltage startup time.

Table 13. Low power mode summary

Mode Entry | Oscillator| CPU Peripheral Wakeup Voltage
regulator mode
WEI on off on All !nternal or external MVR
interrupts, reset
Wait All internal or external
WFE On Off On interrupts, wakeup MVR
events, reset
Low power | Software |LSlorLSE on on Software sequence, ULP
run mode |sequence clock reset
Low power Software LSlorLSE Internal or external
. sequence Off On ULP
wait mode clock event, reset
+WFE
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Table 13. Low power mode summary (continued)

Mode Entry | Oscillator| CPU Peripheral Wakeup regu\ll:tlfaarg:\ode
i Off except Off except RTC and | External interrupts il
Active-halt | HALTE) LSL?;(;(S Bl of possiFt))Iy LCD RTC interrupt, rese,t on CIE)K_ICKgCR
register
Halt HALT(M Off Off Off Externarleisn;terru pts, ULP

1. Before executing the HALT instruction, the application must clear any pending peripheral interrupt by clearing the interrupt
pending bit in the corresponding peripheral configuration register. Otherwise, the HALT instruction is not executed and
program execution continues.

71

Note:
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7.3
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In addition, the power consumption in Run mode can be reduced by one of the following
means:

e  Slowing down the system clocks
e  Gating the peripherals clocks when they are unused.

Slowing down the system clocks

In Run mode, choosing the clock frequency is very important to ensure the best compromise
between performance and consumption. The selection is done by programming the
prescaler registers. These prescalers can also be used to slow down peripherals before
entering low power modes.

In applications where the MCU can be halted for certain periods, the power consumption
can be minimized by keeping a fast clock (high performance execution) during active
periods, in order to reduce the ratio between active periods and Halt (that is “zero’-
consumption) periods.

Peripheral clock gating (PCG)

For additional power saving, you can use Peripheral Clock Gating (PCG). This can be done
at any time by selectively enabling or disabling the SYSCLK clock connection to individual
peripherals. These settings are effective in both Run and Wait modes.

Each PCG state represents a specific power or low power level. It is controlled by the
Peripheral clock enable registers (CLK_PCKENR1, CLK_PCKENR2 & CLK_PCKENR3).

Wait mode (WFI or WFE mode)

Wait mode is entered from Run mode by executing a WFI (Wait For Interrupt) or WFE (Wait
For Event) instruction: this stops the CPU but allows the other peripherals and interrupt
controller to continue running. The consumption decreases accordingly. Wait mode can be
combined with PCG to further reduce power consumption of the device.

In Wait mode, all the registers and RAM contents are preserved and the clock configuration
selected through the Clock divider register (CLK_CKDIVR) remains unchanged.
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Note:
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3

Wait for interrupt (WFI) mode

Wait for interrupt mode is entered from Run mode by executing a WFI (Wait For Interrupt)
instruction.

When an internal or external interrupt request occurs, the CPU wakes up from WFI mode,
serves the interrupt and resumes processing.

In an interrupt based application, where most of the processing is done through the interrupt
routines, the main program may be suspended by setting the activation level bit (AL) in the
CFG_GCR register. Setting this bit causes the CPU to return to WFI mode without restoring
the main execution context. This saves power by removing both the save/restore context
activity and the need for a main software loop execution for power management (in order to
return to WFI mode).

Wait for event (WFE) mode

Wait for event mode is entered from Run mode by executing a WFE instruction.

Interrupt requests during this mode are served normally, depending on the value of the 10
and 11 bits in the CPU_CC register.

Peripheral events can be generated by the timers, serial interfaces, DMA controller,
comparators and I/O ports. These are enabled by the WFE_CRXx registers.

When a peripheral event is enabled, the corresponding interrupts are not served and you
have to clear the corresponding flag status.

There are two ways to wake up the CPU from WFE mode:

e Interrupts: when an interrupt occurs, the CPU wakes up from WFE mode and serves
the interrupt. After processing the interrupt, the processor goes back to WFE mode.

e  Wakeup events: when a wakeup event occurs, the CPU wakes up and resumes
processing. As the processing resumes directly after the WFE instruction, there is no
context save/restore activity (this saves time and power consumption).

Further power consumption reduction may be achieved using this mode together with
execution from RAM. In some very low power applications, when the main software routine
is short and has a low execution time, this routine can be moved to RAM and executed from
RAM. As the Flash program memory is not used at wakeup, the power consumption is then
reduced during run time.

At any time, another routine (stored in the Flash program memory) can be executed by
software by simply calling/jumping to this routine.
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7.5.1

7

WFE registers

WFE control register 1 (WFE_CR1)

Address offset: 0x00

Reset value: 0x00

6

5

4

3

2

1

0

EXTI_EV3

EXTI_EV2

EXTI_EV1

EXTI_EVO

TIM1_EV1

TIM1_EVO

TIM2_EV1

TIM2_EVO

w

w

w

w

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

74/595

EXTI_EV3: External interrupt event 3

This bit is written by software to select the external interrupt sources used to wake up the CPU from
WFE mode.

0: No wakeup event generated on external interrupts from pin 3 of all ports
1: External interrupts from pin 3 of all ports configured to generate wakeup events
EXTI_EV2: External interrupt event 2

This bit is written by software to select the external interrupt sources used to wake up the CPU from
WFE mode.

0: No wakeup event generated on external interrupts from pin 2 of all ports
1: External interrupts from pin 2 of all ports configured to generate wakeup events
EXTI_EV1: External interrupt event 1

This bit is written by software to select the external interrupt sources used to wake up the CPU from
WFE mode.

0: No wakeup event generated on external interrupts from pin 1 of all ports
1: External interrupts from pin 1 of all ports configured to generate wakeup events
EXTI_EVO: External interrupt event 0

This bit is written by software to select the external interrupt sources used to wake up the CPU from
WFE mode.

0: No wakeup event generated on external interrupts from pin 0 of all ports
1: External interrupts from pin 0 of all ports configured to generate wakeup events
TIM1_EV1: TIM1 interrupt event 1

This bit is written by software to configure the TIM1 interrupt sources used to wake up the CPU from
WFE mode.

0: No wakeup event generated on TIM1 capture and compare interrupts
1: TIM1 capture and compare interrupts logically ORed and configured to generate wakeup events

3
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BIt 2 TIM1_EVO: TIM1 interrupt event 0
This bit is written by software to configure the TIM1 interrupt sources used to wake up the CPU from
WFE mode.
0: No wakeup event generated on TIM1 update, trigger and break interrupts
1: TIM1 update, trigger and break interrupts logically ORed and configured to generate wakeup
events
Bit 1 TIM2_EV1: TIM2 interrupt event 1
This bit is written by software to configure the TIM2 interrupt sources used to wake up the CPU from
WFE mode.
0: No wakeup event generated on TIM2 capture and compare interrupts
1: TIM2 capture and compare interrupts logically ORed and configured to generate wakeup events
Bit0 TIM2_EVO0: TIM2 interrupt event 0

This bit is written by software to configure the TIM2 interrupt sources used to wake up the CPU from
WFE mode

0: No wakeup event generated on TIM2 update, trigger and break interrupts

1: TIM2 update, trigger and break interrupts logically ORed and configured to generate wakeup
events

WFE control register 2 (WFE_CR2)
Address offset: 0x01

Reset value: 0x00

7 6 5 4 3 2 1 0
ADC1_COMP_EV | EXTI_EVE_F | EXTI_EVD_H | EXTI_EVB_G EXTI_EV7 EXTI_EV6 EXTI_EV5 EXTI_EV4
w w rw w w w
Bit7 ADC1_COMP_EV
This bit is written by software to select the interrupt sources from ADC1 and comparators used to
wake up the CPU from WFE mode.
0: No wakeup event generated on interrupts from ADC1 and comparators
1: Interrupts from ADC1 and comparators are configured to generate wakeup events
Bit 6 EXTI_EVE_F: External interrupt event on Port E or Port F
This bit is written by software to select the external interrupt sources on Port E or Port F used to wake
up the CPU from WFE mode.
0: No wakeup event generated on external interrupts from Port E or Port F
1: External interrupts from Port E or Port F configured to generate wakeup events
Bit 5 EXTI_EVD: External interrupt event on Port D or Port H(M
This bit is written by software to select the external interrupt sources on Port D or Port H Mysed to
wake up the CPU from WFE mode.
0: No wakeup event generated on external interrupts from Port D or Port H M
1: External interrupts from Port D or Port H 1 configured to generate wakeup events
Bit 4 EXTI_EVB: External interrupt event on Port B or Port c@

3

This bit is written by software to select the external interrupt sources on Port B or Port G®@ used to
wake up the CPU from WFE mode.

0: No wakeup event generated on external interrupts from Port B or Port c@
1: External interrupts from Port B or Port c®@ configured to generate wakeup events
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Bit 3

Bit 2

Bit 1

Bit 0

EXTI_EVT7: External interrupt event 7

This bit is written by software to select the external interrupt sources used to wake up the CPU from
WFE mode.

0: No wakeup event generated on external interrupts from pin 7 of all ports
1: External interrupts from pin 7 of all ports configured to generate wakeup events

EXTI_EV6: External interrupt event 6

This bit is written by software to select the external interrupt sources used to wake up the CPU from
WFE mode.

0: No wakeup event generated on external interrupts from pin 6 of all ports
1: External interrupts from pin 6 of all ports configured to generate wakeup events

EXTI_EVS: External interrupt event 5

This bit is written by software to select the external interrupt sources used to wake up the CPU from
WFE mode.

0: No wakeup event generated on external interrupts from pin 5 of all ports
1: External interrupts from pin 5 of all ports configured to generate wakeup events

EXTI_EV4: External interrupt event 4
This bit is written by software to select the external interrupt sources used to wake up the CPU from
WFE mode.

0: No wakeup event generated on external interrupts from pin 4 of all ports

1: External interrupts from pin 4 of all ports configured to generate wakeup events

1. External interrupt on port D for medium-density devices and on port D or H for low, medium+ and high-density devices.

2. External interrupt on port B for medium-density devices and on port B or G for low, medium+ and high-density devices.

WFE control register 3 (WFE_CR3)
Address offset: 0x00

Reset value: 0x00

7 6 5 4 3 2 1 0
DMA1CH23_EV | DMA1CHO1_EV | USART1_EV 12C1_EV SPI1_EV TIM4_EV TIM3_EV1 TIM3_EVO
w rw rw rw w w w w

76/595
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Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

bit 2

Bit 1

Bit 0

DMA1CH23_EV: DMA1 channel 2 and 3 interrupt event

This bit is written by software to select the DMA1 channel 2 and 3 interrupt sources used to wake up
the CPU from WFE mode.

0: No wakeup event generated on DMA1 channel 2 and 3
1: DMA1 channel 2 and 3 interrupts configured to generate wakeup events

DMA1CHO01_EV: DMA1 channel 0 and 1 interrupt event

This bit is written by software to select the DMA1 channel 0 and 1 interrupt sources used to wake up
the CPU from WFE mode.

0: No wakeup event generated on DMA1 channel 0 and 1
1: DMA1 channel Oand 1interrupts configured to generate wakeup events

USART1_EV: USART1 Rx and Tx interrupt event

This bit is written by software to select the USART1 Rx and Tx interrupt sources used to wake up the
CPU from WFE mode

0: No wakeup event generated on USART1 Rx and Tx
1: USART1 Rx and Tx interrupts configured to generate wakeup events

12C1_EV: 12C1 Rx and Tx interrupt event

This bit is written by software to select the 12C1 Rx and Tx interrupt sources used to wake up the CPU
from WFE mode

0: No wakeup event generated on 12C1 Rx and Tx
1: 12C1 Rx and Tx interrupts configured to generate wakeup events

SPI1_EV: SPI1Rx and Tx interrupt event

This bit is written by software to select the SPI1Rx and Tx interrupt sources used to wake up the CPU
from WFE mode

0: No wakeup event generated on SPI1Rx and Tx
1: SPIMRx and Tx interrupts configured to generate wakeup events

TIM4_EV: TIM4 interrupt event

This bit is written by software to configure the TIM4 interrupt sources used to wake up the CPU from
WFE mode

0: No wakeup event generated on TIM4 update and trigger interrupts
1: TIM4 update and trigger interrupts logically ORed and configured to generate wakeup events

TIM3_EV1: TIM3 interrupt event 1

This bit is written by software to configure the TIM3 interrupt sources used to wake up the CPU from
WFE mode.

0: No wakeup event generat