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’ ife.augmented Application note

Migrating between STM32L476xx/486xx and STM32L496xx/4A6xx
microcontrollers

Introduction

For designers of the STM32 microcontroller applications, being able to replace easily one
microcontroller type by another in the same product family is an important asset. Migrating
an application to a different microcontroller is often needed, when product requirements
grow, putting extra demands on memory size, or increasing the number of 1/0Os. The cost
reduction objectives may also be an argument to switch to smaller components and shrink
the PCB area.

This application note analyzes the steps required to migrate an existing design between the
STM32L476xx/486xx and the STM32L496xx/4A6xx microcontrollers. All the most important
information is grouped here. Three aspects need to be considered for the migration: the
hardware, the peripheral and the firmware.

This document lists the full set of features available for the STM32L476xx/486xx and the
STM32L496xx/4A6xx devices.

To fully benefit from this application note, the user should be familiar with the STM32
microcontrollers documentation available on www.st.com with a particular focus on:

e STM32L4x6 advanced ARM®-based 32-bit MCUs (RM0351)
e STM32L4x6 datasheets.

Table 1. Applicable products

Type Part number

STM32L486JG, STM32L486QG, STM32L486RG,
STM32L486VG, STM32L486ZG

STM32L476JE, STM32L476JG, STM32L476ME,

STM32L476MG, STM32L476QE, STM32L476QG,
STM32L476xx SMT32L476RC, SMT32L476RE, SMT32L476RG,
SMT32L476VC, SMT32L476VE, SMT32L476VG,
SMT32L476ZE, SMT32L476ZG

STM32L4A6AG, STM32L4A6QG, STM32L4A6RG,

STM32L486xx

STM32L4A6Xx STM32L4A6VG, STM32L4A6ZG
STM32L496AE, STM32L496AG, STM32L496QE,
STM32L496xx STM32L496QG, STM32L496RE, STM32L496RG,

STM32L496VE, STM32L496VG, STM32L496ZE,
STM32L496Z2G
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PCB design compatibility

The STM32L476xx/486xx devices do not share all the packages with the
STM32L496xx/4A6xx microcontrollers. Table 2 illustrates for each common package the
pinout/ballout compatibility.

Table 2. Package availability and PCB design compatibility

Package STM32L496xx STM32L476xx Pin_outlballout PCB_ c_iesi_gn
14A6xx 1486xx difference modification
LQFP144 (20 x 20) X X Minor Not mandatory(!)
LQFP100 (14 x14) X X Minor Not mandatory(")
LQFP64 (10 x 10) X X Minor Not mandatory(")
UFBGA169 (7 X 7) X - - -
UFBGA132 (7 x 7) X X Minor Not mandatory(")
WLCSP81 - X - -
WLCSP72 - X - -
WLCSP100 X - - -

1. There is no change required from an application moving from the STM32L476xx/486xx to the
STM32L496xx/4A6xx devices. For a migration from the STM32L496xx/4A6xx to the STM32L476xx/486xx
devices, the PH3 GPIO is lost. Note that there is no alternate function attached to this 10 for the
STM32L496xx/4A6xx devices.

2. Only for the STM32L476xx microcontrollers.

LQFP144 package

Figure 1 illustrates the LQFP 144 pinout differences between the STM32L476xx/486xx and
the STM32L496xx/4A6xx microcontrollers.

Figure 1. LQFP144 pinout differences
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1. For the highlighted (blue) terminals, the BOOTO pin for the STM32L476xx/486xx devices is replaced by a
BOOTO pin shared with a GPIO for the STM32L496xx/4A6xx microcontrollers

On the LQFP144 package, for the terminal 138, the BOOTO pin for the
STM32L476xx/486xx is replaced by a BOOTO pin shared with a GPIO for the
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STM32L496xx/4A6xx devices. This update is done in order to offer a maximum of flexibility
if managing the BOOTO function by option bytes for these last products.

By default, the STM32L496xx/4A6xx devices are configured to use this pin as BOOTO pin,
the same configuration as the STM32L476xx/486xx microcontrollers, in order to keep direct
compatibility with the STM32L476xx/486xx PCB. Table 3 lists the LQFP144 pinout
differences between STM32L476xx/486xx and STM32L496xx/4A6xx microcontrollers.

Table 3. List of LQFP144 pinout differences

Terminal

STM32L476xx/486xx

STM32L496xx/4A6xx

138

BOOTO

PH3/BOOTO

1.1.2

LQFP100 package

Figure 2 illustrates the LQFP100 pinout differences between the STM32L476xx/486xx and
the STM32L496xx/4A6xx microcontrollers.

Figure 2. LQFP100 pinout differences
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1. For the highlighted (blue) terminals, the BOOTO pin for the STM32L476xx/486xx devices is replaced by a
BOOTO pin shared with a GPIO for the STM32L496xx/4A6xx microcontrollers

On the LQFP100 package, for the terminal 94 the BOOTO pin for the STM32L476xx/486xx
microcontrollers is replaced by a BOOTO pin shared with a GPIO for the
STM32L496xx/4A6xx microcontrollers. This update is done in order to offer a maximum of
flexibility if managing the BOOTO function by option bytes for these last products.

By default, the STM32L496xx/4A6xx and STM32L496xx/4A6xx microcontrollers are
configured to use this pin as BOOTO pin, the same configuration as the
STM32L476xx/486xx microcontrollers, in order to keep direct compatibility with the
STM32L476xx/486xx PCB.

Table 4 lists the LQFP100 pinout differences between STM32L476xx/486xx and
STM32L496xx/4A6xx microcontrollers.

Table 4. List of LQFP100 pinout differences

Terminal

STM32L476xx/486xx

STM32L496xx/4A6xx

94

BOOTO

PH3/BOOTO

6/29
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1.1.3 LQFP64 package

Figure 3 illustrates the LQFP64 pinout differences between the STM32L476xx/486xx and
the STM32L496xx/4A6xx microcontrollers.

Figure 3. LQFP64 pinout differences
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1. For the highlighted (blue) terminals, the BOOTO pin for the STM32L476xx/486xx microcontrollers is
replaced by a BOOTO pin shared with a GPIO for the STM32L496xx/4A6xx microcontrollers,

On the LQFP64 package, for the terminal 60 the BOOTO pin for the STM32L476xx/486xx
microcontrollers is replaced by a BOOTO pin shared with a GPIO for the
STM32L496xx/4A6xx microcontrollers. This update is done in order to offer a maximum of
flexibility if managing the BOOTO function by option bytes for these last products.

By default, the STM32L496xx/4A6xx microcontrollers are configured to use this pin as
BOOTO pin, the same configuration as the STM32L476xx/486xx microcontrollers, in order
to keep direct compatibility with the STM32L476xx/486xx PCB. Table 5 lists the LQFP64
pinout differences between STM32L476xx/486xx and STM32L496xx/4A6xx
microcontrollers.

Table 5. List of LQFP64 pinout. differences
Terminal STM32L476xx/486xx STM32L496xx/4A6xx

60 BOOTO PH3/BOOTO

114 UFBGA132 package

Figure 4 illustrates the UFBGA132 pinout differences between the STM32L476xx/486xx
and the STM32L496xx/4A6xx microcontrollers

Figure 4. UFBGA132 pinout differences

1 2 3 4 5 8 1 2 3 4 5 8
A BOOTO A P/
PE3 PE1 PB8 PD7 PD5 PE3 PE1 PB8 BOOTO PD7 PD5
B PE4 PE2 PB9 PB7 PB6 PD6 B PE4 PE2 PB9 PB7 PB6 PD6
STM32L476xx/486xx STM32L496xx/4A6xx
MSv41167V1

1. For the highlighted (blue) terminals, the BOOTO pin for the STM32L476xx/486xx microcontrollers is
replaced by a BOOTO pin shared with a GPIO for the STM32L496xx/4A6xx microcontrollers.

3
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On the UFBGA132 package, the BOOTO pin for the STM32L476xx/486xx microcontrollers
is replaced by a BOOTO pin shared with a GPIO for the STM32L496xx/4A6xx
microcontrollers. This update is done in order to offer a maximum of flexibility if managing
the BOOTO function by option bytes for these last products.

By default, the STM32L496xx/4A6xx microcontrollers are configured to use this pin as
BOOTO pin, the same configuration as the STM32L476xx/486xx microcontrollers, in order
to keep direct compatibility with the STM32L476xx/486xx PCB.

SMPS packages

Some devices of the STM32L4 Series offer a package option allowing the connection of an
external SMPS.

This is done through two VDD12 pins that are replacing two existing pins in the baseline
package.

Compatibility is kept between derivatives of the STM32L4 Series regarding those two
VDD12 pins (the pins replaced are different across package types but are the same for all
derivatives on similar packages).

Please refer to the product datasheets for more details.

3
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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

groups:

e Peripherals that 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.

e Peripherals that 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.

e Peripherals that have considerable changes from one product to another (new
architecture or new features for example). For this group of peripherals, the migration
requires a new development at application level.

Table 6 summarizes the available peripherals and their compatibility for the
STM32L476xx/486xx and STM32L496xx/4A6xx microcontrollers.

Table 6. Peripheral compatibility analysis between STM32L496xx/4A6xx and

STM32L476xx/486xx microcontrollers(!)

. TM32L496xx | STM32L476xx Compatibility
Peripherals
14A6xx 1486xx
Software Comments
Size (byte) 1™ 1™
Flash memory(z) - -
Bank Dual Dual
SRAM1 256 96 The SRAM2 may be contiguous
to the SRAM1 (physical address
SRAM (Kbyte) 3) - is still in 0x1000 0000) in
SRAM2 64 32 STM32L496xx/4A6XX
microcontrollers only
FMC and QUADSPI are
FMC (external memo instantiated in two different AHB
controller for static mel;ymor ) YES YES YES SEVD [t I
y STM32L496xx/4A6xx
microcontrollers
Dual-Flash mode features
added + 1 additional bit DHHC
QUADSPI® YES YES YES |to delay data output into the
STM32L496xx/4A6xx
microcontrollers only
Advanced 2 (16-bit) 2 (16-bit) YES
control
Timers General 5 (16-bit) 5 (16-bit) YES -
purpose 2 (32-bit) 2 (32-bit) YES
Basic 2 (16-bit) 2 (16-bit) YES

3
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Table 6. Peripheral compatibility analysis between STM32L496xx/4A6xx and
STM32L476xx/486xx microcontrollers!!) (continued)

. TM32L496xx | STM32L476xx Compatibility
Peripherals
14A6xx 1486xx
Software Comments
Low power 2 (16-bit) 2 (16-bit) YES
Systick timer 1 1 YES
) Independent
Timers watchdog 1 1 YES .
(continued) timer
Window
watchdog 1 1 YES
timer
SPI 3 3 YES
12C 4 3 YES
USART 3 3 YES Additional features in
STM32L496xx/4A6xx(5)
UART 2 YES -
LPUART 1 1 YES -
Communication | gp| 2 2 YES
interfaces -
CAN 2 1 YES
USB OTG FS with | OTG FS without YES Additional clock source (HSI48)
clock recovery | clock recovery in STM32L496xx/4A6xx
Additional clock source (HSI48)
SDMMC YES YES YES in STM32L496xx/4A6xx
SWPMI YES YES YES -
APB clock control added (see
RTC YES YES YES RCC) in STM32L496xx/4A6xx
. YES YES
Tamper pins up to 3 up to 3 YES -
LCD YES YES YES -
Additional clock source (HSI48)
Random generator YES YES YES in STM32L496xx/4A6xX
GPIOs YES up to 136 | YES up to 114 YES Additional I1/0 PH3 multiplexed
wake up pins YES up to 5 YES upto5 YES with BOOTO in
I/Os down to 1.08 V YES up to 14 YES up to 14 YES STM32L496xx/4A6XxX
Capacitive sensing YES up to 24 YES up to 24 YES -
DFSDM YES YES YES -
Instance 3 3 No need to control the analog
switch from GPIOx_ASCR
12-bit ADC number of MOSTLY |registers in
channels 24 24 STM32L496xx/4A6xx
(done automatically)
12-bit DAC 2 2 YES -
10/29 DoclD028916 Rev 3 Kys
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Table 6. Peripheral compatibility analysis between STM32L496xx/4A6xx and
STM32L476xx/486xx microcontrollers!!) (continued)

Peripherals

TM32L496xx
14A6xX

STM32L476xx
1486xx

Compatibility

Software

Comments

Internal voltage reference buffer

YES

VREFBUF is disabled for
package lower than 100-pin

Analog comparator

YES

operational amplifiers

YES

EXTI

YES

YES

YES

RCC

YES

YES

YES

New bit in

STM32L496xx/4A6XX:

— 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 as well

— HSI16 can be connected to
SAl when there is no PLL ON
(audio flow detection)

— MCO can also output HSI48

— PLL P dividers increased
possible values

— More bit to calibrate HSITRIM

PWR®)

YES

YES

YES

Pull-up/pull-down control bit for
stand-by mode for PH3 in
STM32L496xx/4A6xx

syscrc(?

YES

YES

YES

SRAMZ2 write protection area
increased due to larger SRAM2
size in STM32L496xx/4A6xx

1. The gray-background cells highlight the main improvements of STM32L496xx/4A6xx versus STM32L476xx/486xx

devices.

N o s~ DN

Refer to the Chapter 2.3: Flash memory on page 12 for more details
Refer to the Section 2.5: SRAM2 memory on page 15 for more details
Refer to the Section 2.6: QUADSPI peripheral on page 15 for more details
Refer to the Section 2.11: USART peripheral on page 25 for more details

Refer to the Section 2.9: Power controller on page 22 for more details

Refer to the Section 2.10: System configuration controller (SYSCFG) on page 24 for more details

Below peripherals are only available on STM32L496xx/4A6xx devices:
e Hash processor (HASH)
e Digital camera interface (DCMI)

e  Chrom-ART accelerator™ controller (DMA2D)

3
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2.2

Note:

2.3

12/29

Most of the bugs known for the STM32L476xx/486xx microcontrollers have been corrected
for the STM32L496xx/4A6xx microcontrollers. Please refer to the corresponding product
errata sheets to find out the remaining bugs.

Register boundary addresses of peripherals

Table 7 compares the peripherals register boundary addresses for STM32L496xx/4A6xx
versus STM32L476xx/486xx microcontrollers.

Table 7. Peripherals register boundary addresses comparison

Peripheral Bus STM32L496xx/4A6xx STM32L476xx/486xx
base address base address
HASH AHB2 0x5006 0400 NA
DCMI AHB2 0x5005 0000 NA
GPIOI AHB2 0x4800 2000 NA
DMA2D AHB1 0x4002 B00O NA
12C4 APB1 0x4000 8400 NA
CAN2 APB1 0x4000 6800 NA

The Quad-SPI is mapped on AHB3 on STM32L.476xx/486xx microcontrollers and on AHB4
on STM32L496xx/4A6xx microcontrollers. The base address is kept the same.

Flash memory

The differences between the Flash interface on STM32L496xx/4A6xx and the Flash
interface on STM32L476xx/486xx microcontrollers are indicated in Table 8.

Table 8. Flash memory differences between STM32L496xx/4A6xx

and STM32L476xx/486xx

Flash

STM32L496xx/4A6XxX STM32L476xx/486xx

Main/program memory

0x08000000 up to 0x080FFFFF

Up to 1Mbytes
Split in 2 banks
256 pages of 2 Kbytes per bank

Features

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 per bank
1 PCROP area per bank

One time programmable
(OTP) memory

1 Kbyte

3
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Table 8. Flash memory differences between STM32L496xx/4A6xx
and STM32L476xx/486xx (continued)

Flash STM32L496xx/4A6xXx STM32L476xx/486xx
Interface

0x4002 2000 - 0x4002 23FF

Bank 1:
Ox1FFF 7800 - Ox1FFF 780F
Bank 2:
Ox1FFF F800 - Ox1FFF F80F

nBOOTO
nSWBOOTO

NA

NA

SRAM2_RST
SRAM2_PE

nBOOT1
DUALBANK
BFB2
WWDG_SW
IWDG_STDBY
IWDG_STOP
IWDG_SW

nRST_SHDW
Option bytes nRST_STDBY
nRST_STOP
BOR_LEV

RDP
PCROP1_STRT
PCROP1_END
WRP1A_STRT
WRP1A_END

WRP1B_STRT
WRP1B_END
PCROP2_STRT
PCROP2_END
WRP2A_STRT

WRP2A_END
WRP2B_STRT
WRP2B_END

DoclD028916 Rev 3 13/29
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Table 9 highlights in the gray-background cells the new bits specified for the
STM32L496xx/4A6xx microcontrollers.

Table 9. 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 DUAL WWD IWDG
BOOT | BOOT | ;" ze7 | 2 pg | BOOT BANK | BFB2 | 5 gy | STDB| _sTO | g
0 0 - - 1 _ Y P _
- - - - r r 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 STYDB STOP BOR_LEV[2:0] RDP[7:0]
- r r r - r ‘ r ‘ r r ‘ r ‘ r ‘ r ‘ r ‘ r ‘ r ‘ r

1. The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers.

24

14/29

Boot modes

The boot mode selection changes slightly between STM32L496xx/4A6xx and
STM32L476xx/486xx microcontrollers. The aim of this improvement is to share BOOTO
input pin with a GP1O (PH3) and to add option bits to choose if BOOTO value is coming from
the 10 pin or from the option bit value. Table 10 presents the STM32L496xx/4A6xx
microcontrollers boot modes and highlight in gray-background cells the new modes.

Table 11 presents the STM32L476xx/486xx microcontrollers boot modes.

Table 10. Boot modes for STM32L496xx/4A6xx(1)

Boot memory space nB.00T1. nB-OOT(.) BOOTO pin nSW_BOOTO
option bit option bit (PH3) option bit
Main Flash do not care do not care 0 1
Main Flash do not care 1 do not care 0
Embedded SRAM1 0 do not care 1 1
Embedded SRAM1 0 0 do not care 0
System Flash 1 do not care 1 1
System Flash 1 0 do not care 0

1.

microcontrollers.

Table 11. Boot modes for STM32L476xx/486xx

The gray-background cells highlight information that is available only for STM32L496xx/4A6xx

Boot memory space BOOT1 BOOTO pin
Main Flash do not care 0
System Flash 0 1

Embedded SRAM1

1

1
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2.5

2.6

3

SRAM2 memory

There are very few differences between the STM32L496xx/4A6xx and the
STM32L476xx/486xx microcontrollers concerning the SRAM2 memory as shown in
Table 12.

Table 12. SRAM2 differences between STM32L496xx/4A6xx
and STM32L476xx/486xx

SRAM2 STM32L496xx/4A6xx STM32L476xx/486xx
Size 64 KB 32 KB
Address 0x1000 0000 - 0x1000 FFFF 0x1000 0000 - 0x1000 7FFF
Parity check YES
Write protection YES - 1 KB granularity
Read protection RDP
System reset
SRAM2 Erase or
Software reset
SRAM2 contiguous with SRAM1 YES NO

The following STM32L476xx/486xx limitation has been fixed for the STM32L496xx/4A6xx
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.

QUADSPI peripheral

The main difference between the STM32L496xx/4A6xx and the STM32L476xx/486xx
QUADSPI peripheral is the dual-Flash mode that is available only on the
STM32L496xx/4A6xx microcontrollers (see Table 13). This feature allows to read two serial
memories simultaneously.

The number of Quad-SPI alternate functions is higher on the STM32L496xx/4A6xx
microcontrollers, since there are additional dedicated alternate functions for the second
memory interface (BK2_NCS, BK2_|00, BK2_ |01, BK2_102, BK2_|03).

Table 13. QUADSPI differences between STM32L496xx/4A6xx
and STM32L476xx/486xx

QUADSPI STM32L496xx/4A6xx STM32L476xx/486xx

Dual-Flash mode YES NO

Table 14 and Table 15 highlight on the gray-background cells the bits that are different
between the STM32L496xx/4A6xx and the STM32L476xx/486xx microcontrollers.
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Table 14. QUADSPI_CR register(!)
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
SSHIF | TCEN | DMAE | ABOR
FTHRES FSEL | DFM T N T EN
- - - - rw ‘ rw ‘ rw ‘ rw w w - w w wis w wis

1. The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers.

The bit FSEL is used to select which Flash interface to use when in single-Flash mode while
the bit DFM is used to set the dual-Flash mode.

Table 15. QUADSPI_CCR register()

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

DDRM | DHHC SI00 FMODE[1:0] DMODE DCYC[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. The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers.

The bit DHHC, available only for the STM32L496xx/4A6xx microcontrollers, allows to delay

2.7
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the data on the data lines by 1/4 of a QUADSPI output clock cycle.

Interrupt vector

Table 16 presents the differences between the STM32L496xx/4A6xx and the
STM32L476xx/486xx microcontrollers, in terms of interrupt vectors.

Table 16. Interrupt vector differences between STM32L496xx/4A6xx and

STM32L476xx/486xx
Position STM32L496xx/4A6xx STM32L476xx/486xx
82 CRS
83 12C4_EV
84 12C4_ER
85 DCMI
86 CAN2_TX NA
87 CAN2_RXO0
88 CAN2_RX1
89 CAN2_SCE
90 DMA2D
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2.8 Reset and clock control (RCC)

Table 17 highlights the main differences related to RCC (reset and clock controller) between
the STM32L496xx/4A6xx and the STM32L476xx/486xx microcontrollers.

Table 17. RCC differences between STM32L496xx/4A6xx and
STM32L476xx/486xx

RCC

STM32L496xx/4A6xx

STM32L476xx/486xx

Clock sources

USB OTG FS

RNG/SDMMC

— MSI clock
- PLL/Q

— PLLSAI1 /Q
— HSI48

— MSI clock
- PLL/Q
— PLLSAI1/Q

USARTs

USART1:

— APB2 clock
— HSI16

- LSE

— SYSCLK

USART 2 and 3:
— APB1 clock

— HSI16

- LSE

— SYSCLK

UART 4 and 5:
—APB1 clock
—-HSI16
-LSE
—-SYSCLK

LPUART1

— APB1 clock
— HSI16

- LSE

— SYSCLK

12Cs

— APB1
— HSI16
— SYSCLK

SPIs

— APB2 Clock for SPI1
— APB1 clock for SPI2 and SPI3

SAIl1, SAI2

— PLLSAI1 clock /P divider
— PLLSAI2 clock /P divider
— PLL clock /P divider

— HSI16 for audio flow detection

— PLLSAI1 clock /P divider
— PLLSAI2 clock /P divider
— PLL clock /P divider

QUADSPI

— AHB clock

IWDG

— LSl clock

3
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Table 17. RCC differences between STM32L496xx/4A6xx and
STM32L476xx/486xx (continued)
STM32L496xx/4A6xx STM32L476xx/486xx
RCC
Clock sources
WWDG — APB1 clock
— SYSCLK
ADC — PLLSAI1 R divider
— HSI16 clock
SwhMl — APB1 clock
— HSE/32 — HSE/32
— LSE - LSE
—LSI — 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
— LSI — LSl
- LSE - LSE
— SYSCLK — SYSCLK
— HSI16 — HSI16
Mco — HSE — HSE
— PLLCLK — PLLCLK
— MSI — MSI
— HSI148
PLL 3 PLLs (PLL, PLLSAI1, PLLSAI2)
PLLP divider PLLP 2 to 31 PLLP: 7 or 17
HSI16 HSITRIM[6:0] HSITRIM[4:0]
HSI48 RC with clock recovery used for NA

18/29

USB/RNG/SDMMC

The modifications done at register level for the STM32L496xx/4A6xx microcontrollers are
highlighted with gray-background cells in Table 18
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Table 18. RCC register map'!)
Off- Reqister |~ |2|@|o|~|© |0 (f|0| N~ |||~ lo(v(t(™ N~
set 9 0 ONNNNNNNN(N(S - |- e R N e R R L A L A -|e
>lz|x |z = -
[a) [a) 1) z
AHEHE R JREE 515213 s 515|213
RCC_CR <z <2 |3 @ |85 w 2|z w|2| RANGE |Q |3 |z |2
0x00 21312122 |2 Sl2|2 |2 22212 Bo |3|3|2|2
(=3 [= S |2
T|o|g & T
Resetvalue |- |-|olofofofofo|-{-]-|-]olo]o]o]-]- -00000‘1‘1‘00011
0x04 RCC_ICSCR HSITRIM[6:0] HSICAL[7:0] MSITRIM[7:0] MSICAL[7:0]
X
Reset value -0‘0‘1 O|0‘0|0xxxxxxxx000|0|0 0‘0‘0 x‘x‘x‘x x|x x|x
X
MCO MCOSEL S PPRE2 | PPRE1 HPRE SWS | sw
RCC_CFGR PRE . = ) ) ) : .
0x08 — 2:0] [3:0] g [2:0] [2:0] [3:0] [1:0] | [1:0]
=
w
Reset value -0‘0‘000‘00 NN -0-0|o|o 0‘0‘000‘0‘00000
4 P4 zZ
RCC_PLL PLLP PLIR (F| . |PLLQ|Y o |4 PLLN PLLM SRC
0x0C CEGR DIV[4:0] [1:0 |3 [1:0] |3 213 [6:0] [2:0] (107
o o o
Reset value 0‘0‘0‘0‘0 0‘00 lofolol-]- 00-0‘0|1|o‘o‘0‘0.000- _loJo
RCC_ PLLE PLL(LIZj" &E
PLLSAI1P = SAI |2 Z|= PLLSAIMN
PLLSAI1 oo |SATR|E a |2 Ak 50
0x10 CFGR [4:0] [1:0] |® o1 1@ e [6:0]
N EE T |
Reset value o‘o‘ololo o‘o ol-Jofolol-]-Tolo]- o‘o|1|o‘o‘o‘o T T-T-T-T-
b4
RCC_ PLLE PLL 16 %E
PLLSAI2P Sle|SAR |Qlglelz|ale PLLSAI2N dlalalaleolelels
ox14 PLLSAI2 piviaop  |SARIZ 2| T (g lg o< [6:0] AL AL AL AN
X CFGR : [1:0] 9 X (%) =l iZ :
[1:0] |2 |
- — a3
o o o
Resetvalue |0|o0|0f0|0|O0O|O0|O|-|0|O0O|O]|-|-|0]|O|-]|O 1{oflolo|O|-|-|-|-|-|-|-]-
w w fw
= > > |w W w|w (W
> |4 alol|s Sl s |
oln gle|=lZ=1x=|x=|>
RCC_CIER z|o SIEl22l2]2]2]a
0x18 - A A=A
X 34 sla|d|ala|e|h|o
A L e R e
oo
Resetvalue |- |- |- |-|-|-|-|-|-|-|-|-[-|-|-|-]|-]- -|-|oflo|-|ojo|o|o|O0|O]|O]|O
|
w > | > w w
5|21« 1212(5(31515/5/5
RCC_CIFR AR AE
0x1C BRI R EEEE
T |- (3| T -
oo
Resetvalue |- |- |- |-|-|-|-|-|-|-|-|-|-|-|-|-]|-]- -|-|loflojojojo|o|o|O|O]|O]|O
o I~
o] [SRES (SRS
o122 (212512155 (5]5
RCC_CICR 82|81 (2I12]12(218(2
0x20 Ia013|a|2|8|a|2 |4 |3
2= ij.IIE_n—l
oo
Resetvalue |- |- |- |-|-|-|-|-|-|-|-|-[-[-|-|-]|-]- -|-|oloflo|o|ofjolo|o|oOo|O|O
= = ==
(7] =
Ro~ z\2 2| | |2 2|2
AN |~
0x28 | AHB1RSTR 23 2 2 s
=2 < s|=
2 o T a|a
Resetvalue |- |-|-|-|-|-|-|-|-|-]-|-|-]-]0]0]-]- Slo)-f-jof-|-|-]-]-]-]0f]0
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Table 18. RCC register map“) (continued)

0 |.1SYVOIdD |© |1SHOWH |[© | LSHZWIL |© |1SHlLI¥VNdT|© [LSYD40SAS|© | NIV |© | NIVOIdD |[© |NIOWH | © | NIZWIL | o |[NILL™vndl| o
l ]|1syg01d9 | o v Ls¥eEnIL | o 1sdyozl | o | N3zvna |© | N3E0Id9 | o | NIEWIL | o Narozl | ©
¢ |.Ls¥00IdD | C| LSHPWIL | © | LSHLINDMS | © ' ' | N3O0IdD | © | ONIPNIL | © | NILINMS | ©
€ |.Lsy¥aoido | o v LSYSWIL | o ' ' ' | N3QOIdD | © | N3SWIL | o '
¥ |1sy3aodo |o v LSHOWIL | o ' ' ' | N330IdO | © | N3gWIL | o '
G |1sydoldo | o v | LSHIWIL |© | 1SYZWILD] |© ' ' | N3doIldo | o C| NIZWIL | o | NFZWILDT |©
9 |Llsyo0ldo | o ' ' ' ' ' |N3OO0IdD | © ' ' '
L | LSy¥HOIdD | © ' ' ' ' ' | NGHOIdD | © ' ' '
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Ll | LSYIHSYH| o | Lsyzidvsn| o * | LSH9LWIL |© |'NIAZVNd| © |'NILHSYH| © | NJzLdvsn | o '
213 L1SHONY | © | Lsdeldvsn| o C| LSHZLAIL | o * | NIONY | o | N3eLdvsn | © '
6l ' | LsyvLdvn | © ' ' ' ' v | Napldvn | o '
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Table 18. RCC register map“) (continued)
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Table 18. RCC register map“) (continued)

Off- .
o o (2] o N OW (32] o
set RegISter ;Mg N §Nﬁ§NS’_’§'2‘_‘_‘_S‘_§“:‘_meo1~com¢mN\—
m
[T
[T = o T AT P TR R ]
ElolS|ElE|E|E [ >
0l |8lan|n P ERES MSIS |3
RCCCSR Igio|5|x 2|2 | |2 |2 RANGE3:0] |2
0x94 EgotoZmim : 2
3 S|n|m|a |O (W
== x
w
Resetvalue |ofo|o]ofofo|o]o]o 0‘1‘1‘0 olo
5|3
0x98 %)
D5
Reset value X|X|X|X|X[X[X[X]X 0|0
)
RCC_CCIPR(IJ(/J(/J(I)U)(I)(IJ(D(IJ(IJ(I)(D(IJ(IJ(/J(/J(I)(I)(I)(D(D(D(IJ(IJ(/J(/J(/JU)(I)U) (L})J
G)GJGJ(D(D(DG)(DG)GJ(D(DG)G)GJGJ(D(D(D(D(D(DG)G)GJGJGJ(D(D(Dﬂ.
0x9C 2 Y |r|e ||| | |¥|¥|@|¥|¥|¥|X|X|K|X|X|d|X|X|X|X|X|X|X|X|X|d|x O
8
Reset value 0

1. The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers

Note: CLK48SEL = 0x00 into the RCC_CCIPR register selects now HSI48 as 48 MHz clock
source for USB, RNG or SDMMC in the STM32L496xx/4A6xx microcontrollers.
2.9 Power controller
Table 19 shows the PVM differences between the STM32L496xx/4A6xx and the
STM32L476xx/486xx microcontrollers
Table 19. PVM differences between STM32L496xx/4A6xx and
STM32L476xx/486xx
PVM STM32L496xx/4A6xx STM32L476xx/486xx
Power: VDDUSB
PVM1 VPVM1 (Around 1.2V)
EXTI line 35
Power: VDDIO2
PVM2 VPVM2 (Around 0.9V)
EXTI line 36
Power: VDDA
PVM3 VPVM3 (Around 1.65V)
EXTlI line 37
Power: VDDA
PVM4 VPVM4 (Around 2.2V)
EXTI line 38
The gray-background cells in Table 20 to Table 23 highlight the bits available in
STM32L496xx/4A6xx microcontrollers.
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Table 20. PWR_PUCRH register()

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PU31 | PU31 PU29 | PU28 | PU27 | PU26 | PU25 | PU24 | PU23 | PU22 | PU21 PU20 | PU19 | PU18 | PU17 | PU16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PU15 | PU14 | PU13 | PU12 | PU1M1 PU10 PU9 PU8 PU7 PU6 PU5S PU4 PU3 PU2 PU1 PUO
w w rw rw rw rw rw rw w w w w w w w w
1. The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers.
Table 21. PWR_PUCR!I register(!)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PU31 | PU31 PU29 | PU28 | PU27 | PU26 | PU25 | PU24 | PU23 | PU22 | PU21 PU20 | PU19 | PU18 | PU17 | PU16
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
PU15 | PU14 | PU13 | PU12 | PU11 PU10 PU9 PU8 PU7 PU6 PU5S PU4 PU3 PU2 PU1 PUO
w - w w w 'w w w rw rw rw w rw rw rw rw
1. The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers.
Table 22. PWR_PDCRH register()
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PD31 | PD31 PD29 | PD28 | PD27 | PD26 | PD25 | PD24 | PD23 | PD22 | PD21 PD20 | PD19 | PD18 | PD17 | PD16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PD15 | PD14 | PD13 | PD12 | PD11 PD10 PD9 PD8 PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
w w rw rw rw rw rw rw w w w w w w w w
1. The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers.
Table 23. PWR_PDCRI register(!)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PD31 | PD31 PD29 | PD28 | PD27 | PD26 | PD25 | PD24 | PD23 | PD22 | PD21 PD20 | PD19 | PD18 | PD17 | PD16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PD15 | PD14 | PD13 | PD12 | PD11 PD10 PD9 PD8 PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
- w - rw rw rw rw rw w w w w w w w w
1. The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers.
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210 System configuration controller (SYSCFG)
The gray-background cells in Table 24 to Table 28 highlight the bit available in
STM32L496xx/4A6xx microcontrollers.
Table 24. SYSCFG_CFGR1 register(!
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I2C_P | 12C_P | I12C_P | 12C_P
12C4 12C3 12C2 12C1 = = = =
FPU_IE[5.0] Res Res P | FmP | EMP | FMP B9|_DFM BST:FM B7|_:FM BGT:FM
w ‘ w ‘ w ‘ rw ‘ w ‘ w - - rw rw rw w rw rw rw rw
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
BOOS
TEN FWDIS
- - - - - - - rw - - - - - - - -
1. The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers.
Table 25. SYSCFG_EXTICR1 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
EXTI3[3:0] EXTI2[3:0] EXTI[3:0] EXTIO[3:0]
1. The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers.
Table 26. SYSCFG_EXTICR2 register (1)
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
EXTI7[3:0] EXTI6[3:0] EXTI5[3:0] EXTI4[3:0]
1. The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers.
Table 27. SYSCFG_EXTICR3 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
EXTI11[3:0] EXTI10[3:0] EXTI9[3:0] EXTI8[3:0]

The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers.
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Table 28. SYSCFG_EXTICR4 register(!)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0
EXTI15[3:0] EXTI14[3:0] EXTI13[3:0] EXTI12[3:0]

1. The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers.

2.1 USART peripheral
The difference between the STM32L496xx/4A6xx and the STM32L476xx/486xx

microcontrollers is mainly due to the USART additional feature supporting the ISO7816-3

smartcard protocol.

Table 29, Table 30 and Table 31 highlight with gray-background cells the new bits present in

the STM32L496xx/4A6xx registers compared to the STM32L476xx/486xx.

Table 29. 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 1 10 9 8 7 6 5 4 3 2 1 0
pep | DEm | DDRE [OVED!| ONEBl| cTsie | cTsE | RTSE | DMAT | DMAR | SCEN | Nack | 0SB | iRip | IREN | EIE
w w w w w w w w rw rw rw w rw rw rw w
1. The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers.
Table 30. USARTx_ISR register(!)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TCTBG REI?C TEI?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 TC RXNE | IDLE ORE NF FE PE
r r - r r r r r r r r r r r r r
1. The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers.
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Table 31. 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_IE)CBFG TCCF IDI;:EC OF\":EC NcE | FEcF | PECF
- - - w w - w w w w - w w w w w

1. The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers.

212 Interconnect matrix
The STM32L496xx/4A6xx microcontrollers interconnect matrix is an enlarged set of the
STM32L476xx/486xx interconnect matrix since the number of peripherals is increased.
In particular the STM32L496xx/4A6xx microcontrollers interconnect matrix includes one
additional master for DMA2D and the QUADSPI/FMC slave is split into two separate slave
ports. Please refer to the Table 6 on page 9 to figure out the differences between the
products.
213 DMA
There are two DMA master interfaces for the STM32L496xx/4A6xx microcontrollers as well
as for the STM32L476xx/486xx microcontrollers. The DMA channels connections
corresponding to peripherals that are present only for STM32L496xx/4A6xx
microcontrollers, are left free for STM32L476xx/486xx microcontrollers.
214 Debug
For the debug module, the gray-background cells in Table 32 highlight the bits that are
available only in the STM32L496xx/4A6xx microcontrollers.
Table 32. DBGMCU_APB1FZR1 register(")
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPTIM DBG_ | DBG_ DBG_| | DBG_| | DBG_|
1_STO CAN2_ | CAN_ 2C3.S | 2C2.S | 2C1_S
P STOP | STOP TOP | TOP | TOP
w - - - - rw rw - w w w - - - - -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DBG
DBG_I | wwp | DBG_ DBG_ | DBG_ | DBG_ | DBG_ | DBG_ | DBG_
WDG_ | o'sr |RTCS TIM7_ | TIM6_ | TIM5_ | TIM4_ | TIM3_ | TIM2_
STOP | “5p' | TOP STOP | STOP | STOP | STOP | STOP | STOP
- - - rw w w - - - - rw w rw rw rw rw

1. The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers.
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Table 33. DBGMCU_APB1FZR2 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

DBGL S5

PTIM2 —

s 2C4_S
- TOP
P

- - - - - - - - - - o - - - - -

. The gray-background cells highlight information that is available only for STM32L496xx/4A6xx microcontrollers.

215 GPIO registers

In STM32L496xx/4A6xx devices, there is not need to control the ADC output analog switch
from the GPIOx_ASCR registers.

As a result, those registers are not present on STM32L496xx/4A6xx devices.
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3 Revision history

Table 34. Document revision history

Date Revision Changes

20-Feb-2017 1 Initial release.

Updated:

— Columns header in Table 6

— USARTSs part of Table 17

— 0x14 and 0x68 data in Table 18

— PU14 in Table 21

— PD13 and PD15 in Table 23.

Removed DBG_|2C4_STOP in Table 32.

Added Table 33: DBGMCU_APB1FZR2 register.

Updated:
— Table 1: Applicable products

— Table 6: Peripheral compatibility analysis between
STM32L496xx/4A6xx and STM32L476xx/486xx
microcontrollers (comment on 12-bit ADC).

Added Section 2.15: GPIO registers.

29-Mar-2017 2

20-Apr-2017 3

3

28/29 DocID028916 Rev 3




AN4822

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.

© 2017 STMicroelectronics — All rights reserved
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