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Introduction

For more and more applications using STM32 microcontrollers, it is important to easily
migrate a project to a different microcontroller in the same product family.

Migrating an application to a different microcontroller is needed, for instance, when product
requirements grow, putting extra demands on memory size, or requiring an increase in the
number of I/Os. On the other hand, cost reduction objectives may force to switch to cheaper
components and towards shrinking the PCB area.

This application note is intended to help the user to analyze the steps needed to migrate
from existing designs based on STM32L486xx/476xx microcontrollers to
STM32L443xx/433xx microcontrollers. It groups together the most important information
and lists the key items to address.

In this document the comparisons are carried out for the “full feature” variants of the
STM32L486xx/476xx and STM32L443xx/433xx microcontrollers. The user must consider
that some products may have less features (depending on actual part number).

Migrating between two devices within the same family can require in some cases hardware
and/or software changes: the required changes are described in this document.

To benefit fully from the information in this application note, the user should be familiar with
the STM32 microcontroller family.

This application note has to be read in conjunction with STM32L486xx/476xx and
STM32L443xx/433xx microcontrollers reference manuals (RM0351 and RM0394,
respectively) and microcontrollers datasheets, all available at www.st.com.

Table 1. Applicable products

Type Product RPNs

STM32L433CC, STM32L433RC, STM32L433VC, STM32L433CB,
STM32L433RB

STM32L443CC, STM32L443RC, STM32L443VC

STM32L476RG, STM32L476JG, STM32L476MG, STM32L476ME,
Microcontrollers | STM32L476VG, STM32L476QG, STM32L476ZG, STM32L476RE,
STM32L476JE, STM32L476VE, STM32L476QE, STM32L476ZE,
STM32L476RC, STM32L476VC

STM32L486JG, STM32L486QG, STM32L486RG, STM32L486VG,
STM32L486ZG
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PCB design compatibility

The STM32L486xx/476xx microcontrollers do not share all the packages with the
STM32L443xx/433xx microcontrollers. The Table 2 illustrates for each common package
the pinout/ballout compatibility.

Table 2. Package availability and PCB design compatibility

Package STM32L443xx STM32L486xx Pinf)utlballout PCB. tfiesi_gn
STM32L433xx STM32L476xx difference modification
LQFP144 (20 x 20) - X - -
LQFP100 (14 x14) X X Weak Not Mandatory(")
LQFP64 (10 x 10) X X Weak Not Mandatory(!)
LQFP48 (7 x 7) X - - -
UFQFPN48 (7 x 7) X - - -
UFQFPN32 (5 x 5) x-@ - - -
UFBGA132 (7 X 7) - X - -
UFBGA100 (7 x 7) X - - -
UFBGAG4 (5 x 5) X - - -
WLCSP81 - x -G - -
WLCSP72 - X - -
WLCSP64 X - - -
WLCSP49 X - - -

1. There is no change required from an application moving from STM32L486xx/476xx microcontrollers to
STM32L443xx/433xx microcontrollers. For a migration from STM32L443xx/433xx microcontrollers to
STM32L486xx/476xx microcontrollers, the PH3 GPIO is lost. Note that there is no alternate function

attached to this IO for the STM32L443xx/433xx microcontrollers.

2. This package is not available for this microcontrollers since the VLCD pin is not present. The feature is
introduced for the 32-pin package for the STM32L442xx, STM32L432xx and STM32L431xx

microcontrollers.

3. Only for the STM32L476xx microcontrollers.
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1.1.1 LQFP100 package
Figure 1. LQFP100 pinout differences
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For the highlighted (blue) terminals, BOOTO pin for the STM32L486Vx/476VXx
microcontrollers is replaced by a BOOTO pin shared with a GPIO for the
STM32L443Vx/433Vx microcontrollers, in order to offer a maximum of flexibility if managing
the BOOTO function by option bytes for these last products.
By default, the STM32L443Vx/433Vx microcontrollers are configured to use this pin as
boot0 pin like for the STM32L486Vx/476Vx microcontrollers, in order to keep direct
compatibility with the STM32L486Vx/STM32L76Vx PCB.
Table 3. List of LQFP100 pinout differences
Terminal STM32L486Vx/476Vx STM32L443Vx/433Vx
94 BOOTO PH3/BOOTO
1.1.2 LQFP64 package
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Figure 2. QFP64 pinout differences
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For the highlighted (blue) terminals, BOOTO pin for the STM32L486Rx/476Rx
microcontrollers is replaced by a BOOTO pin shared with a GPIO for the
STM32L443Rx/433Rx microcontrollers, in order to offer a maximum of flexibility if managing
the BOOTO function by option bytes for these last products.

By default, the STM32L443Rx/433Rx microcontrollers are configured to use this pin as
boot0 pin like for the STM32L486Rx/476Rx microcontrollers, in order to keep direct
compatibility with the STM32L486Rx/476Rx PCB.
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Table 4. List of LQFP64 pinout differences
Terminal STM32L486Vx/476Vx STM32L443Vx/433Vx
60 BOOTO PH3/BOOTO
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2 Peripheral migration guide
2.1 STM32 product cross-compatibility

The STM32 microcontrollers embed a set of peripherals which can be classified in three

categories:

1. Peripherals which are by definition common to all products. Those peripherals are
identical, so they have the same structure, registers and control bits. There is no need
to perform any firmware change to keep the same functionality at the application level
after migration. All the features and behavior remain the same.

2. Peripherals which are shared by all products but have only minor differences (in
general to support new features), so migration from one product to another is very easy
and does not need any significant new development effort.

3. Peripherals which have been considerably changed from one product to another (new
architecture, new features...). For this category of peripherals, migration will require
new development at application level.

Table 5 summarizes the available peripherals and their compatibility for the

STM32L486xx/476xx and STM32L443xx/433xx microcontrollers.

Table 5. Peripheral compatibility analysis between STM32L443xx/433xx and
STM32L486xx/476xx microcontrollers
_ STM32L443xx/ | STM32L486/ Compatibility
Peripherals
STM32L433xx | STM32L476xX | goftware Comments
Size (byte) 256 K 1™ - -
Flash memory(”
Bank Single Dual - -
SRAM1 48 96 - The SRAM2 may be
contiguous to the SRAM1
(physical address is still in
SRAM (Koyte) | o \vio@) 16 32 _ | 0x1000 0000) in the
STM32L443xx/433xx
microcontrollers only
FMC (external mgmory NO YES ) )
controller for static memory)
Dual flash mode features
added + 1 additional bit
QUADSPI®) YES YES YES | DHHC to delay data output
into the STM32L443xx/433xx
microcontrollers only

3
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Table 5. Peripheral compatibility analysis between STM32L443xx/433xx and
STM32L486xx/476xx microcontrollers (continued)

_ STM32L443xx/ | STM32L486/ Compatibility
Peripherals
STM32L433xx STM32L476xX | goftware Comments
Advanced 1 (16-bit) 2 (16-bit) YES ;
control
Infrared feature is using
TIMER15 + 16 instead of
General 2 (16-bit) 5 (16-bit) YES TIMER16 +17 (because there
purpose 1 (32-bit) is no timer 17).
2 (32-bit) YES -
Timers® Basic 2 (16-bit) 2 (16-bit) YES -
Low power 2 (16-bit) 2 (16-bit) YES -
Systick timer 1 1 YES -
Independent
watchdog 1 1 YES -
timer
Window
watchdog 1 1 YES -
timer
SPI 3 3 YES -
12C 3 3 YES -
USART 3 3 YES |Additional features®)
UART 0 2 - -
LPUART 1 1 YES -
SAl 1 2 YES -
CAN 1 1 YES -
Communication
interfaces The USB peripheral is
completely different as well
FS device with | OTG FS without as memory map for the
USB NO .
clock recovery clock recovery peripheral
Additional clock source
(HS148).
Additional clock source
SDMMC YES YES YES (HS148)
SWPMI YES YES YES -
APB clock control added (see
RTC YES YES YES RCC)(G)
. YES YES
Tamper pins up to 3 up to 3 YES -
LCD YES YES YES -
Random generator YES YES YES Additional clock source

(HS148)

10/35
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Table 5. Peripheral compatibility analysis between STM32L443xx/433xx and
STM32L486xx/476xx microcontrollers (continued)

_ STM32L443xx/ | STM32L486/ Compatibility
Peripherals
STM32L433xx STM32L476xX | goftware Comments
GPIOs YES up to 83 YES up to 114 YES Additional I/O PH3
wake up pins YESupto5 YESupto5 YES multiplexed with BOOTO(
1/0Os down to 1.08 V NO YES up to 14 -
Capacitive sensing YES up to 21 YES up to 24 YES -
DFSDM NO YES - -
Instance 1 3 os
. MOSTLY | Internal channel connections
12-bit ADC number of 16 24 (8) mapping changes slightly
channels
12-bit DAC 2 2 YES -
Internal voltage reference buffer 1 1 YES VREFBUF is disabled for .
package lower than 100-pin
Analog comparator 2 2 YES -
operational amplifiers 1 2 YES -
EXTI YES YES YES -
New bit:
— To stop the APB clock of
the RTC keeping ON the
RTC kernel clock in sleep
or run modes
— New HSI48 to manage the
clock recovery for USB. It
can be the clock source for
the RNG and the SDMMC
RCC YES YES YES as well
— HSI16 can be connected to
SAl when there is no PLL
ON (audio flow detection)
— MCO can also output
HS148
— PLL P dividers
— More bit to calibrate
HSITRIM
No more power voltage
PWR(® YES YES YES monitoring on Vpp o2 (PVM2)
Pull-up/pull-down control bit
for stand-by mode for PH3
SRAM2 write protection area
SYSCFG(10) YES YES YES |reduced due to lower SRAM2

size

1. Refer to the Section 2.3 for more details

2. Refer to the Section 2.5 for more details

3. Refer to the Section 2.6 for more details

S74

DoclD028246 Rev 1

11/35




Peripheral migration guide

ANA4754

Refer to the Section 2.11 for more details
Refer to the Section 2.12 for more details
Refer to the Section 2.13 for more details
Refer to the Section 2.14 for more details

Refer to the Section 2.18 for more details

© © N o o A~

Refer to the Section 2.9 for more details

10. Refer to the Section 2.10 for more details

Most of known bugs for the STM32L486xx/476xx microcontrollers have been corrected for
the STM32L443xx/433xx microcontrollers. Please refer to the corresponding product
erratasheets to find out the remaining bugs.

2.2 Register boundary addresses of peripherals

Table 6 compares the peripherals register boundary addresses for STM32L443xx/433xx
versus STM32L486xx/476xx microcontrollers.

Table 6. Peripherals register boundary addresses comparison

Peripheral Bus STM32L443xx/433xx STM32L486xx/476xx
base address base address

OTG_FS AHB2 NA 0x50000000 - 0x5003FFFF
GPIOG AHB2 NA 0x48001800 - 0x48001BFF
GPIOF AHB2 NA 0x48001400 - 0x480017FF
DFSDM APB2 NA 0x40016000 - 0x400163FF
SAI2 APB2 NA 0x40015800 - 0x40015BFF
TIM17 APB2 NA 0x40014800 - 0x40014BFF
TIM8 APB2 NA 0x40013400 - 0x400137FF
USB SRAM APB1 0x40006C00 - 0x40006FFF NA
USB FS APB1 0x40006800 - 0x40006BFF NA
CRS APB1 0x40006000 - 0x400063FF NA
UART5 APB1 NA 0x40005000 - 0x400053FF
UART4 APB1 NA 0x40004C00 - 0x40004FFF
TIM5 APB1 NA 0x40000C00 - 0x40000FFF
TIM4 APB1 NA 0x40000800 - 0x40000BFF
Color key:
D = not applicable

2.3 Flash memory

The flash interface differences between STM32L443xx/433xx and STM32L486xx/476xx
microcontrollers are indicated in Table 7.

12/35
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Table 7. Flash memory comparison

Flash

STM32L443xx/433xx

STM32L486xx/476xx

Main/Program memory

0x08000000 up to 0x0803FFFF

0x08000000 up to 0x080FFFFF

Up to 256 Kbyte
Split in 1 bank
128 pages of 2 KB

up to 1Mbyte
Split in 2 banks
256 pages of 2 KB per bank

Features

Single bank boot

Read while write (RWW)
Dual bank boot

Wait states

Up to 4 (depending on the supply voltage and the frequency)

Flash empty check

YES

NO

Protections

Write protection: 2 areas

1 PCROP area

Write protection: 2 areas per
bank

1 PCROP area per bank

One Time Programmable
(OTP) memory

1 Kbyte

1 Kbyte

Interface

0x4002 2000 - 0x4002 23FF

DoclD028246 Rev 1
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Table 7. Flash memory comparison (continued)
Flash STM32L443xx/433xx STM32L486xx/476xx
Bank 1:
Ox1FEE 7800 - 0x1EEF 780F O0x1FFF 7800 - Ox1FFF 780F
Bank 2:
0x1FFF F800 - 0x1FFF F80F
nBOOTO NA
nSWBOOTO NA
SRAM2_RST SRAM2_RST
SRAM2_PE SRAM2_PE
nBOOT1 nBOOT1
NA DUALBANK
NA BFB2
WWDG_SW WWDG_SW
IWDG_STDBY IWDG_STDBY
IWDG_STOP IWDG_STOP
IWDG_SW IWDG_SW
nRST_SHDW nRST_SHDW
Option bytes nRST_STDBY nRST_STDBY
nRST_STOP nRST_STOP
BOR_LEV BOR_LEV
RDP RDP
PCROP1_STRT PCROP1_STRT
PCROP1_END PCROP1_END
WRP1A_STRT WRP1A_STRT
WRP1A_END WRP1A_END
WRP1B_STRT WRP1B_STRT
WRP1B_END WRP1B_END
NA PCROP2_STRT
NA PCROP2_END
NA WRP2A_STRT
NA WRP2A_END
NA WRP2B_STRT
NA WRP2B_END
Color key:
D = not applicable

14/35 DoclD028246 Rev 1
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Table 8 to Table 11 show in pink which are the new bit specified for the
STM32L443xx/433xx microcontrollers, and in the ones defined in the
STM32L486xx/476xx microcontrollers only.

Table 8. User and read protection option bytes“)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
n nSW n IWDG | IWDG
SRAM | SRAM WWD IWDG
BOOT | BOOT | ;" zet | 2 pg | BOOT G sw | STDB | _sTO | Mg
0 0 — — 1 _ Y P _
- - - - r r r r r - r r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
nRST
nRST_ — | nRST_ . .
SHDW ST\PB SToP BOR_LEV[2:0] RDP[7:0]
- r r r - r ‘ r ‘ r r ‘ r ‘ r ‘ r ‘ r ‘ r ‘ r ‘ r
1.

Pink color highlights information that is available only for STM32L443xx/433xx microcontrollers.
color highlights information that is available only for STM32L486xx/476xx microcontrollers.

The STM32L443xx/433xx microcontrollers embed a new features named “Flash empty
check”. When the device boots from flash, a hardware mechanism can detect if the flash is
empty or not. If the flash is not empty and if the user wants to boot from flash, the device will

boot from flash. If the flash is empty (@0x08000 0000 equal to OxFFFF FFFF), the device
will be forced to boot from the system flash and not the main flash as requested.

Table 9. FLASH_SR register (1)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PEMP
v BSY
- - - - - - - - - - - - - - rs r
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
OPTV | RDER FASTE | MISE | pGSE | sizER | PGAE | WRPE | PRO- OPER | op
ERR R RR | RR | RR R RR RR |CERR R
rc_wl | rc_wi - - - - rcwl | rcwl | rcwl | rcwl | rcwl | rcwl | rc_wil - rc_wil | rc_w1
1. Pink color highlights information that is available only for STM32L443xx/433xx microcontrollers.
Table 10. FLASH_CR register(")
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OBL_L
OPTL — | RDER FSTP | OPTS
LOCK 0oCK AUHNC RIE ERRIE | EOPIE G TRT STRT
rs rs - - I'C_W1 rw rw rw - - - - - w rs rs
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PNB[7:0] MER1 PER PG
- - - rw ‘ rw ‘ rw ‘ w ‘ w ‘ w ‘ w ‘ w w w w
1.

color highlights information that is available only for STM32L486xx/476xx microcontrollers.

3
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Table 11. FLASH_ECCR register()

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ECC SYSF_ .
ECCD | ECCC CIE ECC ADDR_ECC[18:16]
rc_wl | rc_wi - - - - - rw - - - r r ‘ r ‘ r
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

ADDR_ECC[15:0]

r ‘ r ‘ r ‘ r ‘ r ‘ r ‘ r ‘ r ‘ r ‘ r ‘ r ‘ r ‘ r ‘ r ‘ r ‘ r

1. color highlights information that is available only for STM32L486xx/476xx microcontrollers.

2.4 Boot modes

The boot mode selection changes slightly between STM32L443xx/433xx and
STM32L486xx/476xx microcontrollers. The aim of this improvement is to share BOOTO
input pin with a GP10 (PH3) and to add option bits to choose if BOOTO value is coming from
the 10 pin or from the option bit value. The pink text highlights what is new in
STM32L443xx/433xx microcontrollers.

Table 12. STM32L443xx/433xx microcontrollers boot modes(?)

Boot memory space nB_00T1_ nB_OOT(_) BOOTO pin nSWBOOTO Main fla(zs)h
option bit option bit (PH3) option bit empty

Main flash don’t care don’t care 0 1 0
System flash don’t care don’t care 0 1 1
Main Flash don’t care 1 don’t care 0 don’t care
embedded SRAM1 0 don'’t care 1 1 don’t care
embedded SRAM1 0 0 don'’t care 0 don’t care
system flash 1 don’t care 1 1 don’t care
system flash 1 0 don’t care 0 don’t care

1. Pink color highlights information that is available only for STM32L443xx/433xx microcontrollers.

2. Please refer to Section 2.3 to get more details.

Table 13. STM32L486xx/476xx microcontrollers boot modes

Boot memory space BOOT1 BOOTO pin
main flash don’t care 0
system flash 0 1
embedded SRAM1 1 1

2.5 SRAM2 memory

There are very few differences between the STM32L443xx/433xx and the
STM32L486xx/476xx microcontrollers concerning the SRAM2 memory.

3
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Table 14. SRAM2 features comparison

- STM32L443xx/433xx STM32L486xx/476xx

Size 16 KB 32 KB
address 0x1000 0000 - 0x1000 3FFF 0x1000 0000 - 0x1000 7FFF
Parity check YES YES
Write protection YES - 1 KB granularity YES - 1 KB granularity
Read protection RDP RDP

System reset System reset
SRAM2 Erase or or

Software reset Software reset
SRAM2 contiguous with SRAM1 YES NO

The following STM32L486xx/476xx limitation has been fixed for the STM32L443xx/433xx
microcontrollers: if a read occurs during an erase operation, the CPU will not be stalled and
the value returned is deterministic and equal to 0x0000 0000

2.6 QUADSPI peripheral
The main difference between the STM32L443xx/433xx and the STM32L486xx/476xx
QUADSPI peripheral is the dual flash mode that is available only on the
STM32L443xx/433xx microcontrollers. This feature allows to read two serials memories
simultaneously.
The number of QUADSPI alternate functions is higher on STM32L443xx/433xx
microcontrollers, since there are five additional dedicated alternate functions for the second
memory interface (BK2_NCS, BK2_100, BK2_101, BK2_102, BK2_l03). This feature is not
available on 32-pin packages. Please refer to the corresponding datasheets.
Table 15. STM32L443xx/433xx versus STM32L486xx/476xx microcontrollers
QUADSPI comparison
QUADSPI features STM32L443xx/433xx STM32L486xx/476xx
Dual flash mode YES NO
Table 16 and Table 17 highlight in pink the bits that are different between the
STM32L443xx/433xx and the STM32L486xx/476xx microcontrollers.
Table 16. QUADSPI_CR register for the STM32L443xx/433xx microcontrollers(!)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PRESCALER PMM | APMS TOIE | SMIE | FTIE | TCIE | TEIE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FTHRES FSEL | DFM SS}'“F TCEN D'Y'\IAE ABTOR EN
- - - - rw‘rw‘rw‘rw rw rw - w w wis w wis
‘Yl DoclD028246 Rev 1 17/35
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1. Pink color highlights information that is available only for STM32L443xx/433xx microcontrollers.

Table 17. QUADSPI_CCR register for the STM32L443xx/433xx microcontrollers()

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

DDRM | DHHC SIO0 FMODE[1:0] DMODE DCYCI[4:0] ABSIZE
w w - w w ‘ w w ‘ w - w ‘ w ‘ w ‘ w ‘ w w ‘ w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
ABMODE ADSIZE ADMODE IMODE INSTRUCTION[7:0]

1. Pink color highlights information that is available only for STM32L443xx/433xx microcontrollers.

The bit DHHC, available only for the STM32L443xx/433xx microcontrollers, allows to delay
the data on the data lines by 1/4 of a QUADSPI output clock cycle.

2.7 Interrupt vector

Table 18 presents differences between the STM32L443xx/433xx and the
STM32L486xx/476xx microcontrollers, in terms of interrupt vectors.

Table 18. Interrupt vector differences between the STM32L443xx/433xx and
STM32L486xx/476xx microcontrollers

Position STM32L443xx/433xx STM32L486xx/476xx
26 TIM1_TRG_COM TIM1_TRG_COM/TIM17
29 NA TIM3
30 NA TIM4
42 NA DFSDM3
43 NA TIM8_BRK
44 NA TIM8_UP
45 NA TIM8_TRIG_COM
46 NA TIM8_CC
47 NA ADC3
48 NA FMC
50 NA TIM5
52 NA UART4
53 NA UART5
61 NA DFSDMO
62 NA DFSDMH1
63 NA DFSDM2
75 NA SAI2
18/35 DoclD028246 Rev 1 Kﬁ
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Table 18. Interrupt vector differences between the STM32L443xx/433xx and
STM32L486xx/476xx microcontrollers (continued)
Position STM32L443xx/433xx STM32L486xx/476xx
82 CRS NA

Color key:

D = not applicable
2.8 Reset and Clock Control (RCC)

3

Table 19 highlights the main differences related to RCC (reset and clock controller) between
STM32L443xx/433xx and STM32L486xx/476xx microcontrollers.

Table 19. RCC differences between STM32L443xx/433xx and
STM32L486xx/476xx microcontrollers

STM32L443xx/433xx STM32L.486xx/476xx
Peripherals
Clock sources
— MSI clock
- PLL/Q
USBFS — PLLSAI1 /Q NA
— HSI148
— MSI clock
USB OTG FS NA — PLL/Q
— PLLSAI1/Q
- Lﬁl ;';Ck — MSI clock
RNG/SDMMC - PLL/Q
— PLLSAI1/Q PLLSAI /Q
— HSI148
USART1:
— APB2 clock
— HSI16
— LSE
— SYSCLK
USART 2 & 3:
— APB1 clock
USARTs _ HSI16
— LSE
— SYSCLK
USART 4 & 5:
— APB1 clock
NA — HSI16
- LSE
— SYSCLK

DoclD028246 Rev 1
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Table 19. RCC differences between STM32L443xx/433xx and
STM32L486xx/476xx microcontrollers (continued)

STM32L443xx/433xx STM32L486xx/476xx
Peripherals
Clock sources
— APB1 clock
— HSI16
LPUART1
v - LSE
— SYSCLK
— APB1
12Cs — HSI16
— STSCLK
SPls — APB2 Clock for SPI1
— APB1 clock for SPI12 and SPI3
— HSI16 for audio flow detection — PLLSAI1 clock /P divider
SAl1 — PLLSAI1 clock /P divider — PLLSAI2 clock /P divider
— PLL clock /P divider — PLL clock /P divider
— PLLSAI1 clock /P divider
SAI2 NA — PLLSAIZ2 clock /P divider
— PLL clock /P divider
QUADSPI — AHB clock
IWDG — LSl clock
WWDG — APB1 clock
— SYSCLK
ADC
— PLLSAI1 R divider
SWPMI — HSI16 clock
— PB1 clock
— HSE/32 — HSE/32
— LSE - LSE
— LSl - LSI
RTC — Register clock disabling (not the
kernel one) in run or sleep modes
— RTCAPBEN in RCC_APB1ENR1
register
— RTCAPBSMEN in
RCC_APB1SMENR1 register
— HSE/32
LCD — LSE
— LSI

20/35
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Table 19. RCC differences between STM32L443xx/433xx and
STM32L486xx/476xx microcontrollers (continued)
STM32L443xx/433xx STM32L486xx/476xx
Peripherals
Clock sources
— LSI — LSI
— LSE - LSE
— SYSCLK — SYSCLK
— HSI16 — HSI16
MCO — HSE — HSE
— PLLCLK — PLLCLK
— MSI — MSI
— HSI48
PLL 2 PLLs (PLL, PLLSAI1) 3 PLLs (PLL, PLLSAI1, PLLSAI2)
PLLP divider PLLSAI1_PDIV[4:0] from 2 to 31 PLLP: 7 or 17
HSI16 HSITRIM[6:0] HSITRIM[4:0]
RC with clock recovery used for
HSl48 USB/RNG/SDMMC AL
Color key:
D = not applicable
The modifications done at register level for the STM32L443xx/433xx microcontrollers are
illustrated in pink text in Table 20 whereas the bits present for the STM32L486xx/476xx
microcontrollers and no more available into the STM32L443/433 microcontrollers are written
in text in the register map.
Table 20. RCC register map'!
Off- .
cet | Register |5/2/2/R /500 X(QN[R|2|2|N|2|e|2 (N 2(2]o|o|~o|n|+|o|~|<|o
5 S > o> [/ P % i P
x| z z z z MSI w =z
RCC_CR 55%3 8%%8 L‘é@ég RANGE §§E%
0x00 é’;“ Bl |2 %‘Q?I [3:0] gggz
Reset value |- | - 0000----0000----00000‘1‘1‘00011
RCC_ICSCR HSITRIM[6:0] HSICAL[7:0] MSITRIM[7:0] MSICAL[7:0]
0x04
Reset value | - 0‘0‘1 0|0‘0|0 x| x|x|x|x|x|x|x|0|0 0|o|o o‘o‘o x| x| x|x|x|[x]|x|x
S
MCO =}
MCOSEL PPRE2 | PPRE1 HPRE |SWS| sw
0x08 RCC_CFGR [PZF_QO'? [3:0] % [2:0] [2:0] [3:0] [1:0] | [1:0]
' 5
Reset value | - o‘o‘o 0 o‘o 0f-|-|-]-]-]-]-]-]0]- o|o|o o‘o‘o 0 o‘o‘o 00 o|o
RCC_PLL PLLP PLLR é PLLQ (UZ:J, Q ﬁ PLLN PLLM gIR:(L)
0x0C CFGR DIV[4:0] [1:0] E' [1:0] g & EJ [6:0] [2:0] (0]
Reset value 0‘0‘0‘0‘0 0‘0 0] - 0‘0 of-|-|0f0]f- 0‘0|1|o‘0‘0‘0 - 0‘0‘0 - - o|o
‘Yl DoclD028246 Rev 1 21/35




ANA4754

Peripheral migration guide

Table 20. RCC register map“) (continued)

0 ' AAQYIST | © JAQHIST | © OAQHIST | © | 1SHIVANQ | © | 1SHVOIdD | © 1S¥ZWIL | ©
l ' AAQ¥3AST | © 4AQ¥3sT | © OAQY3ST | © | 1SYZVNG | © | 1SHE0IdD | © '
[4 ' AIACHISN | © JAQHISN | © OAQHISN | © 1| 1S¥O0IdD | © '
€ ' IAQHISH | © JAQHISH |© OAQHISH | o ' | 1S¥aoIdo | © '
14 ' JIACYISH | © | HAQYISH | o | OAQY3SH | o v | 1S¥301dD | © v| LsMowIL | o
] ' AIAQYTd | © JAQYTd | © oAQYTId | © ' vl oLsdNIL | o
9 ' AIAQYLIVSTId| © |dAQHLIVSTId| © |OAQHLIVSTId | © ' ' '
L ' ' | LS¥HOIdO | © ' '
8 | © | ' 4SS0 o 0SS0 © |1SYHSY1d| © ' |1S¥IdSD | © '
6 | o | ESSeER RS 4880381 | © 0880381 | © ' ' ' 1S¥aon '
0l z o AIAQYBYISH | © | HAQHSYISH | © | DAQHBHISH | © ' ' ' '
1 2 [o| _ _ v | Lswowo | o . _ sy _
L =[] _ _ _ + |1susdo10] _ _
€l o ' ' ' 1| Ls¥oav | o ' '
143 o | ' ' ' ' ' ' 1syeids | o
Sl ' ' ' ' ' ' ' 1s¥elds | o
9l |Nadiivsiid| o ' ! 1 | 1S¥OSL | o | 1s¥sav | o ' '
Ll dlivsTid | © ' ! ' ! ! 1| LsyzLrdvsn| ©
213 ! ' ! ' ' | LSYONY | © 1| Lsyeldvsn| ©
6l ' ' ' ' ' ' '
0Z |[N3IOLIVSTId| © ' ' ' ' ' '
iz | - So8 2] : ' : ' ' ' | 1syloel | ©
2 | o = |o ' ' ' ' ' v | 1syzozl | o
€C ' ' ' ' ' ' ' 1s¥eozl | o
Y2 |NIMLIVSTId| © ' ' ' ' ' v | 1sysMo | o
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92 a5= |o ' ' ' ' ' v | 1sus4asn | ©
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8z == o ' ' ' ' ' 1| LSHYMd | ©
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0¢ a0 o ' ' ' ' ' ' | 1SYdIVdO | ©
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® C_Wu% g &) g O g O g C_% g C_% g C_% g X% g
o |COL |8 ! 3 ! 5 _ 3| O< |8/ Cq |3|Caw 5] O |3
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Table 20. RCC register map“) (continued)

0 |1SdL1I¥vYNdT| © [LSHD40SAS| © | NILVYNA | © |NAVOIdD | © NIZNIL | © |NIL1HVNdT| © | NID40SAS | © | NIWSIVING | —
l ' ' | N3ZVNd | © |N3F0IdD | © ' ' v | NGWSzZVNa | —
C | LSHLINAMS | © ' 1 [N3OO0IdD | © ' NILINDMS | © ' '
€ ' ' 1 |N3QOIdD | © ' ' ' '
14 ' ' ' ' NIOWIL | © ' ' '
] L1S¥ZWILdT | © ' ' ' NIZWNIL | © | NIFZWILdT | © ' '
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Table 20. RCC register map“) (continued)
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Table 20. RCC register map“) (continued)

Off-
i OINOINO W |FTIM AN OO INO WM N o

set Register |513IQIQINQ(QJ|KNTKR22ER2I2|Y = 2(o|o|~|o|w|¢|m N0
5|3
nilunlunlunlunlunluvun | vl |l |l Olonln]|ln]|ln . U)U)U)U)U)ﬂfw
oxgg |FCC-CRRERIg 12|88 |2 (@ (2|2 |2 |2 |2 (2|8 |2 |2 HSMECALIED) gle|2|g|2 (2|2
2z
Reset value x‘x‘x|x|x‘x‘x‘x‘x olo

1. Pink color highlights information that is available only for STM32L443xx/433xx microcontrollers.
color highlights information that is available only for STM32L486xx/476xx microcontrollers.

CLK48SEL = 0x00 into the RCC_CCIPR register selects now HS148 as 48 MHz clock
source for USB, RNG or SDMMC in the STM32L443xx/433xx microcontrollers.

2.9 Power controller

Table 21 shows the PVM differences between the STM32L443xx/433xx and the
STM32L486xx/476xx microcontrollers

Table 21. PVM differences between STM32L443xx/433xx and

STM32L486xx/476xx microcontrollers

PVM STM32L443xx/433xx STM32L486xx/476xx
Power: VDDUSB

PVM1 VPVM1 (Around 1.2V)

EXTI line 35
Power: VDDIO2
PVM2 NA VPVM2 (Around 0.9V)
EXTI line 36

Power: VDDA

PVM3 VPVMS3 (Around 1.65V)
EXTI line 37
Power: VDDA

PVM4 VPVM4 (Around 2.2V)
EXTI line 38

Color key:
D = not applicable
The text from the Table 22 to the Table 25 presents the bit available in the

STM32L486xx/476xx microcontrollers only. The text in pink illustrates the bit available only
in the STM32L443xx/433xx microcontrollers.

3
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Table 22. PWR_CR2 register()
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
SYSC
usv 108V PVM4 | PVM3 PVM1 FG
SMEN
- - - - - rw rw - w w w - - - w
1. color highlights information that is available only for STM32L486xx/476xx microcontrollers.
Table 23. PWR_SR2 register(?)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
PVMO | PVYMO PVMO REGL | REGL
4 3 1 PVDO | VOSF PE PS
r r r r r r r - - - - - - - -

color highlights information that is available only for STM32L486xx/476xx microcontrollers.

There are no more PWR_PUCRF, PWR_PDCRF and PWR_PUCRG, PWR_PDCRG

registers in the STM32L443xx/433xx microcontrollers.

Table 24. PWR_PUCRH register(!
31 30 29 28 27 26 25 24 23 22

21 20 19 18 17 16
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
PU3 PU1 PUO
- - - - - - - - - - - - rw - w w
1. Pink color highlights information that is available only for STM32L443xx/433xx microcontrollers.
Table 25. PWR_PDCRH register(!)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PD3 PD1 PDO
- - - - - - - - - - - - rw - w w
1.

Pink color highlights information that is available only for STM32L443xx/433xx microcontrollers.

26/35 DoclD028246 Rev 1

3




AN4754 Peripheral migration guide

210 System configuration controller (SYSCFG)

Table 26 and Table 27 shows in the bit only available in the STM32L486xx/476xx
microcontrollers.

Table 26. SYSCFG_MEMRMP register(!

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MEM_MODE
- - - - - - - - - - - - w ‘ w ‘ w
1. color highlights information that is available only for STM32L486xx/476xx microcontrollers.

Table 27. SYSCFG_SWPR register(!)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
P1P5W P1§W P1F3,W P1F2,W P1F1,W P1F(,)W POWP | PBWP | P7TWP | PBWP | PSWP | PAWP | P3WP | P2WP | PIWP | POWP
rs rs rs rs rs rs rs rs rs rs rs rs rs rs rs rs
1. color highlights information that is available only for STM32L486xx/476xx microcontrollers.
2.1 Timers peripherals

Few differences are listed in this section between the STM32L443xx/433xx and the
STM32L486xx/476xx microcontrollers. There are mainly linked to the number of timers
present into each product.

Table 28 below provides the timers availability for each product.

Table 28. Timers availability depending on products

Timers STM32L443xx/433xx STM32L486xx/476Xxx
TIM1 - Advanced control YES
TIM8 - Advanced control NO YES

TIMZ - General purpose 32-bit YES
timers

TIM3 - General purpose 16-bit NO YES
timers

TIM4 - General purpose 16-bit NO YES
timers

TIM5 - General purpose 32-bit NO YES
timers

3
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Table 28. Timers availability depending on products (continued)
Timers STM32L443xx/433xx STM32L486xx/476xx

TIMG6 - Basic timer (16-bit) YES

TIM7 - Basic timer (16-bit) YES

TIM15 - General purpose 16-bit YES

timer

TIM16 - General purpose 16-bit YES

timer

TIM17 - General purpose 16-bit NO YES

timer

Systick timer YES

WWDG timer YES

IWDG timer YES

LPTIMER1 YES

LPTIMER2 YES

28/35

There are few differences concerning the internal connections between the timers to fit
specific features depending on the products.

Infrared interface (IRTIM)

Table 29 illustrates the infrared interface comparison between STM32L443xx/433xx and
STM32L486xx/476xx microcontrollers.

Table 29. Infrared interface comparison between STM32L443xx/433xx and

STM32L486xx/476xx microcontrollers

STM32L443xx/433xx

STM32L486xx/476xx

Infrared interface
(IRTIM)

TIM15_OC1 + TIM16_OC1

TIM16_OC1 + TIM17_OC1

TIMER16

TIM16 input capture 1 multiplexer receives more inputs within the STM32L443xx/433xx
microcontrollers than within the STM32L486xx/476xx microcontrollers. Table 30 shows the
differences. It is mainly linked to the fact that the STM32L443xx/433xx microcontrollers do
not have TIM17. In order to keep all the functions available in STM32L486xx/476xx
microcontrollers, the signals connected to TIM17 input capture 1 are added to TIM16 input
capture 1 in the STM32L443xx/433xx microcontrollers.
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Table 30. Input capture 1 multiplexer comparison between STM32L443xx/433xx and
STM32L486xx/476xx microcontrollers
Timers STM32L.443xx/433xx STM32L.486xx/476xx
I/0
MSI
TIM17 NA HSE/32
MCO
I/O I/O
LSI LSI
LSE LSE
TIM16 RTC wakeup RTC wakeup
MSI
HSE/32
MCO
Color key:
D = not applicable
Table 31 presents with pink text the modifications brought in the STM32L443xx/433xx
microcontrollers. The TI1_RMP[2:0] is extended by one additional bit to cover the remap of
the input captures connected to the timer 17 in the STM32L486xx/476xx microcontrollers,
but that are no more present in the STM32L443xx/433xx microcontrollers.
Table 31. TIM16_ORH1 register(!)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TI_RMP[2:0]
- - - - - - - - - - - - - rw ‘ w ‘ w

1.

2.12

3

Pink color highlights information that is available only for STM32L443xx/433xx microcontrollers.

USART peripheral

The difference between the STM32L443xx/433xx and the STM32L486xx/476xx
microcontrollers is mainly due to the USART additional feature supporting the ISO7816-3

smartcard protocol.

Table 32, Table 33 and Table 34 presents with pink text the new bits present in the
STM32L443xx/433xx microcontrollers registers compared to the STM32L486xx/476xx

microcontrollers.
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Table 32. USARTx_CR3 register(!

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
T%?EG WUFIE wus SCARCNT[2:0]

- - - - - - - rw - w w w w ‘ w ‘ w -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DEP DEM | DDRE OV§DI ON.II.EBI CTSIE | CTSE | RTSE | DMAT | DMAR | SCEN | NACK HDLSE IRLP | IREN EIE
w w rw rw w rw w rw w w w w w w w w

1. Pink color highlights information that is available only for STM32L443xx/433xx microcontrollers.

Table 33. USARTx_ISR register(!)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TCT?G RE}?C TE}?C WUF | Rwu | SBKF | CMF | BUSY
- - - - - - r - - r r r r r r r
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
ABRF | ABRE EOBF | RTOF | CTS | CTSIF | LBDF | TXE | TCc |RXNE | DLE | ORE | NF | FE | PE

r

r

- r r r r r r r r r r r r r

1. Pink color highlights information that is available only for STM32L443xx/433xx microcontrollers.

Table 34. USARTx_ICR register()

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WUCF CMCF
- - - - - - - - - - - w - - w -
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
EOFBC RT'E)C CTFSC LB'I:DC T‘|9(;BFG TCCF IDI;:EC OF\":EC NCcE | FEcF | PECF
- - - w w - w w w w - w w w w w

1. Pink color highlights information that is available only for STM32L443xx/433xx microcontrollers.

2.13

2.14

30/35

RTC peripheral

The power consumption is optimized in the STM32L443xx/433xx versus the
STM32L486xx/476xx microcontrollers thanks to the RTC kernel clock and APB clock that
can be controlled independently in STM32L443xx/433xx microcontrollers. Please refer to
the Section 2.8 for more details.

GPIO controller

The VDDIO2 with independent power supply rail (down to 1.08V) that is present for
STM32L486xx/476xx microcontrollers, is not available for STM32L443xx/433xx
microcontrollers. Hence, the I/O PORT G that is present for STM32L486xx/476xx
microcontrollers, is not available for STM32L443xx/433xx microcontrollers.

3
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2.15

2.16

2.17

2.18

3

Beside, there is an additional 1/0 on the port H (PH3) in the STM32L443xx/433xx
microcontrollers. This general purpose 1/O is sharing the BOOTO feature which was a
dedicated I/O in the STM32L486xx/476xx microcontrollers. For more details about this
additional boot feature, please refer to the Section 2.4.

LCD controller
Table 35 presents the LCD availability depending on the packages and the products.

Table 35. LCD controller availability depending on products
LCD availability STM32L443xx/433xx STM32L486xx/476xx

All packages except for the
Packages UFQFN32 package for which All packages
the VLCD pin is not present

Interconnect matrix

The STM32L443xx/433xx microcontrollers interconnect matrix is a reduced subset of the
STM32L486xx/476xx interconnect matrix since the number of peripherals is decreased.
Please refer to the Table 5 to figure out the differences between the products.

DMA

There are two DMA master interfaces for the STM32L443xx/433xx microcontrollers as well
as for the STM32L486xx/476xx microcontrollers. The DMA channels connections
corresponding to peripherals that are present only for STM32L486xx/476xx
microcontrollers, are left free for STM32L443xx/433xx microcontrollers.

12-bit ADC

Table 5 shows the number of ADC instances depending on the products.

The STM32L443xx/433xx microcontrollers have a single ADC whereas the
STM32L486xx/476xx microcontrollers have 3 ADCs. Some internal connections that are
spread over the 3 ADCs for the STM32L486xx/476xx microcontrollers are redirected to
other input channels on the STM32L443xx/433xx microcontrollers. The aim is to propose
the same internal hardware connections to the ADC whatever the number of instances
(DACs, temperature sensor, VBAT/3, VREFINT). They are presented into Table 36.
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Table 36. ADC analog input channels comparison between STM32L443xx/433xx and
STM32L486xx/476xx microcontrollers

- STM32L443xx/433xx STM32L486xx/476xx

Channel 1to 16 - ADC1 & ADC2
Analog inputs from the I/O Channel 1 to 16 - ADC1 Channel 1 to 4 - ADC3
Channel 6 to 13 - ADC3

Channel 18 - ADC1

VBAT/3 Channel 18 - ADC Channel 18 - ADC3

VREBUF Channel 0 - ADC1

Channel 17 - ADC1

Temperature sensor Channel 17 - ADC1 Channel 17 - ADG3

Channel 17 - ADC2
DAC1 Channel 17 - ADC1 Channel 14 - ADC3
DAC2 Channel 18 - ADC1 Channel 18 - ADC2

Channel 15 - ADC3

Table 37 highlights in pink the 2 bit names that are specific to STM32L443xx/433xx
microcontrollers. These bits are called VBATEN and TSEN in the STM32L486xx/476xx
microcontrollers. They are fully software compatible because for the STM32L443xx/433xx
microcontrollers, when the bit CH18SEL or CH17SEL is set, the VBAT channel or
temperature sensor channel are enabled respectively like for the STM32L486xx/476xx
microcontrollers. When these bits are kept cleared, DAC2 and DAC1 are connected to the
ADC input channel 18 and 17 for the STM32L443xx/433xx microcontrollers whereas
nothing is connected for the STM32L486xx/476xx microcontrollers.

Table 37. ADC1_CCR register(!)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CH18S | CH17S | VREF _ .
nes (eS| VRE PRESCI[3:0] CKMODE[1:0]
- - - - - - - rw rw w w ‘ w ‘ w ‘ w rw ‘ w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
MDMA[1:0] DC’V;'?;— DELAY[3:0] DUAL4:0]
rw ‘ rw rw - rw ‘ rw ‘ rw ‘ rw - - - w ‘ rw ‘ rw ‘ w ‘ rw

1. Pink color highlights information that is available only for STM32L443xx/433xx microcontrollers.

2.19

32/35

Comparators

For STM32L443xx/433xx microcontrollers with low pin count packages (down to 32-pins),
some comparator inputs and or outputs have more remapping capabilities than for
STM32L486xx/476xx microcontrollers. STM32L443/433xx microcontrollers are fully
compatible with STM32L486xx/476xx microcontrollers.

To cover the new remapping capabilities present in the STM32L443xx/433xx
microcontrollers, the bits INMSEL in the COMPx_CSR register must be extended.
Extension is supported thanks to the bits INMESEL in the COMPx_CSR register as
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described in Table 38 (pink text).

Table 38. COMPx_CSR register(!)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LOCK | VALUE INMESEL SI(E:":‘L BRNGE BLANKING HSYT
w w - - - w w - w w - w ‘ w ‘ w w w
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
POLA
RITY INPSEL INMSEL PWRMODE EN
w - - - - - - w w w ‘ w ‘ w w ‘ w - w

1. Pink color highlights information that is available only for STM32L443xx/433xx microcontrollers.

2.20 Debug

For the debug module, the text in Table 39 and Table 40 highlights the bits that are
available only in the STM32L486xx/476xx microcontrollers. These bits correspond to timers
that are not present in the STM32L443xx/433xx microcontrollers.

Table 39. DBGMCU_APB1FZR1 register()

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPTIM DBG_ DBG_| | DBG_I | DBG_I
1_STO CAN_ 2C3s|2c2.s|2c1S
P STOP TOP TOP TOP
w - - - - - rw - w w w - - - - -
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
DBG_| SVBV\% DBG_ DBG_ | DBG_ DBG_
WDG_ | "o |RTC_S TIM7_ | TIM6_ TIM2_
STOP oP TOP STOP | STOP STOP
- - - rw rw rw - - - - w w w
1. color highlights information that is available only for STM32L486xx/476xx microcontrollers.

Table 40. DBGMCU_APB2FZR register(!

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DBG_ | DBG_
TIM16 | TIM15
_STO | _STO
P P
- - - - - - - - - - - - - w w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
DBG_
TIM1_
STOP
- - - w - - - - - - - - - - -
1. color highlights information that is available only for STM32L486xx/476xx microcontrollers.
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2016 STMicroelectronics — All rights reserved
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