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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
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Active
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Brown-out Detect/Reset, DMA, LCD, PWM, WDT
110
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FLASH
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1.71V ~ 3.6V
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Internal
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STM32L496xx

Functional overview

3.6

3.7

3

Multi-AHB bus matrix

The 32-bit multi-AHB bus matrix interconnects all the masters (CPU, DMAs and the
DMAZ2D) and the slaves (Flash memory, RAM, FMC, QUADSPI, AHB and APB peripherals)
and ensures a seamless and efficient operation even when several high speed peripherals

work simultaneously.

Figure 2. Multi-AHB bus matrix
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The device embeds a Firewall which protects code sensitive and secure data from any access

performed by a code executed outside of the protected areas.

Each illegal access generates a reset which kills immediately the detected intrusion.
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STM32L496xx Functional overview

By default, the microcontroller is in Run mode after a system or a power Reset. It is up to the
user to select one of the low-power modes described below:

e Sleep mode

In Sleep mode, only the CPU is stopped. All peripherals continue to operate and can
wake up the CPU when an interrupt/event occurs.

e Low-power run mode
This mode is achieved with VCORE supplied by the low-power regulator to minimize
the regulator's operating current. The code can be executed from SRAM or from Flash,
and the CPU frequency is limited to 2 MHz. The peripherals with independent clock can
be clocked by HSI16.

e Low-power sleep mode
This mode is entered from the low-power run mode. Only the CPU clock is stopped.
When wakeup is triggered by an event or an interrupt, the system reverts to the low-
power run mode.

e Stop 0, Stop 1 and Stop 2 modes
Stop mode achieves the lowest power consumption while retaining the content of
SRAM and registers. All clocks in the VCORE domain are stopped, the PLL, the MSI
RC, the HSI16 RC and the HSE crystal oscillators are disabled. The LSE or LSl is still
running.
The RTC can remain active (Stop mode with RTC, Stop mode without RTC).
Some peripherals with wakeup capability can enable the HSI16 RC during Stop mode
to detect their wakeup condition.
Three Stop modes are available: Stop 0, Stop 1 and Stop 2 modes. In Stop 2 mode,
most of the VCORE domain is put in a lower leakage mode.
Stop 1 offers the largest number of active peripherals and wakeup sources, a smaller
wakeup time but a higher consumption than Stop 2. In Stop 0 mode, the main regulator
remains ON, allowing a very fast wakeup time but with much higher consumption.
The system clock when exiting from Stop 0, Stop1 or Stop2 modes can be either MSI
up to 48 MHz or HSI16, depending on software configuration.

e Standby mode

The Standby mode is used to achieve the lowest power consumption with BOR. The
internal regulator is switched off so that the VCORE domain is powered off. The PLL,
the MSI RC, the HSI16 RC and the HSE crystal oscillators are also switched off.

The RTC can remain active (Standby mode with RTC, Standby mode without RTC).
The brown-out reset (BOR) always remains active in Standby mode.

The state of each I/O during standby mode can be selected by software: /0 with
internal pull-up, internal pull-down or floating.

After entering Standby mode, SRAM1 and register contents are lost except for registers
in the Backup domain and Standby circuitry. Optionally, SRAM2 can be retained in
Standby mode, supplied by the low-power Regulator (Standby with RAM2 retention
mode).

The device exits Standby mode when an external reset (NRST pin), an IWDG reset,
WKUP pin event (configurable rising or falling edge), or an RTC event occurs (alarm,
periodic wakeup, timestamp, tamper) or a failure is detected on LSE (CSS on LSE).

The system clock after wakeup is MSI up to 8 MHz.

3
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Functional overview STM32L496xx

An internal VBAT battery charging circuit is embedded and can be activated when Vpp is
present.

Note: When the microcontroller is supplied from VBAT, external interrupts and RTC alarm/events
do not exit it from VBAT operation.

3.1 Interconnect matrix

Several peripherals have direct connections between them. This allows autonomous
communication between peripherals, saving CPU resources thus power supply
consumption. In addition, these hardware connections allow fast and predictable latency.

Depending on peripherals, these interconnections can operate in Run, Sleep, low-power run
and sleep, Stop 0, Stop 1 and Stop 2 modes.

Table 6. STM32L496xx peripherals interconnect matrix

c| & «
2 2 o
o 5| 0| 2| ~
n
Interconnect source Inter(?onr_iect Interconnect action 5 o § % - g
destination Xl pl al ooz
1 o o 7]
2l 3| 8
S| 3| &
aull B
TIMx Timers synchronization or chaining Y[Y|Y|Y]|-]|-
ADCx
DACx Conversion triggers Y[Y|Y|Y]|-]|-
TIMx DFSDM1
DMA Memory to memory transfer trigger Y[Y|Y|Y]|-]|-
COMPx Comparator output blanking Y[Y|Y|Y]|-]|-
TIM16/TIM17 IRTIM Infrared interface output generation Y|IY|[Y|Y]|-]|-
TIM1, 8 Timer input channel, trigger, break from vivivlyl-1-
TIM2, 3 analog signals comparison
COMPx : :
LPTIMERX pr-power tlmgr triggered by analog vivivlyly (\1()
signals comparison
ADCx TIM1, 8 Timer triggered by analog watchdog Y|Y|Y|Y]|-]|-
TIM16 Timer input channel from RTC events Y|IY|Y|Y]|-]-
RTC ) - -
LPTIMERX Low-power timer triggered by RTC alarms vivivIvyly (\1()
or tampers
Al clocks sources (internal | TIM2 Clock source used as input channel for viviylyl-l-
and external) TIM15, 16, 17 RC measurement and trimming
USB TIM2 Timer triggered by USB SOF Y| Y |-]-]-]|-

3
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Functional overview

STM32L496xx

Table 10. Timer feature comparison (continued)

DMA Capture/
. - Counter Counter | Prescaler Complementary
Timer type Timer . request compare
resolution type factor X outputs
generation | channels
Any integer
GS:‘GJ:L TIM16, TIM17 | 16-bit Up between 1 Yes 1 1
pup and 65536
Any integer
Basic TIM6, TIM7 16-bit Up between 1 Yes 0 No
and 65536
3.271 Advanced-control timer (TIM1, TIM8)

48/262

The advanced-control timer can each be seen as a three-phase PWM multiplexed on 6
channels. They have complementary PWM outputs with programmable inserted dead-
times. They can also be seen as complete general-purpose timers. The 4 independent

channels can

be used for:

e Input capture
e  Output compare
e PWM generation (edge or center-aligned modes) with full modulation capability (O-

100%)

e  One-pulse mode output

In debug mode, the advanced-control timer counter can be frozen and the PWM outputs

disabled to turn off any power switches driven by these outputs.

Many features are shared with those of the general-purpose TIMx timers (described in
Section 3.27.2) using the same architecture, so the advanced-control timers can work
together with the TIMx timers via the Timer Link feature for synchronization or event

chaining.
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Table 16. Alternate function AF0 to AF7 (for AF8 to AF15 see Table 17) (continued)

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI3/12C3/
Port SPI2/USART2/
TIM1/2/5/8/ 12C1/2/3/4/ SPI1/2/DCMI/ DFSDM/
SYS_AF LPTIMA TIM1/2/3/4/5 ngzgg\glsl DCMI QUADSPI COMP1/ USART1/2/3
QUADSPI
DFSDM1_
PDO - - - - - SPI2_NSS DATIN7 -
PD1 - - - - - SPI2_SCK DFSDM1_CKIN7 -
PD2 TRACED2 - TIM3_ETR - - - - USARE?E—RTS—
DFSDM1_
PD3 - - - SPI2_SCK DCMI_D5 SPI2_MISO DATINO USART2_CTS
PD4 - - - - - SPI2_MOSI | DFSDM1_CKINO USAREZE—RTS—
PD5 - - - - - - - USART2_TX
QUADSPI_ DFSDM1_
PD6 - - - - DCMI_D10 BK2 101 DATINA USART2_RX
Port D —
PD7 - - - - - - DFSDM1_CKIN1 | USART2_CK
PD8 - - - - - - - USART3_TX
PD9 - - - - - - - USART3_RX
PD10 - - - - - - - USART3_CK
PD11 - - - - 12C4_SMBA - - USART3_CTS
PD12 - - TIM4_CH1 - 12C4_SCL - - USARTD?E—RTS—
PD13 - - TIM4_CH2 - 12C4_SDA - - -
PD14 - - TIM4_CH3 - - - - -
PD15 - - TIM4_CH4 - - - - -

uonduosap uid pue sjnouid
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Table 16. Alternate function AF0 to AF7 (for AF8 to AF15 see Table 17) (continued)

AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI3/12C3/
] svsar | MRS 3255‘%1@'3’ ZGU2I4/ | SPHIZIDCMI | DFSDMI' |y pcr
QUADSPI
PIO - - TIM5_CH4 - - SPI2_NSS - -
PI1 - - - - - SPI2_SCK - -
PI2 - - - TIM8_CH4 - SPI2_MISO - -
PI3 - - - TIM8_ETR - SPI2_MOSI - -
Pl4 - - - TIM8_BKIN - - - -
PI5 - - - TIM8_CH1 - - - -
Port |
P16 - - - TIM8_CH2 - - - -
PI7 - - - TIM8_CH3 - - - -
PI8 - - - - - - - -
PI9 - - - - - - - -
PI10 - - - - - - - -
P111 - - - - - - - -

XX96¥1ZENLS
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Table 17. Alternate function AF8 to AF15 (for AF0 to AF7 see Table 16)

AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
Port UART4/5/ CAN2/ SDMMC/ TIM2115116/171
LPUART1/ | CAN1/TSC OTG_FS/DCMI/ LCD COMP1/2/FM SAI/2 LPTIM2 EVENOUT
CAN2 QUADSPI C/SWPMH

PAO | UART4_TX - - - - SAI1_EXTCLK | TIM2_ETR EVENTOUT

PA1 | UART4 RX - - LCD_SEGO - - TIM15_CHIN | EVENTOUT

PA2 |LPUART1_TX - QUADSPI_BK1_NCS | LCD_SEG1 - SAI2_EXTCLK | TIM15_CH1 EVENTOUT

PA3 |LPUART1_RX - QUADSPI_CLK LCD_SEG2 - SAI1_MCLK_A| TIM15_CH2 | EVENTOUT

PA4 - - DCMI_HSYNC - - SAM_FS_ B | LPTIM2_OUT | EVENTOUT

PA5 - - - - - - LPTIM2_ETR | EVENTOUT

PA6 LPUA'Z“—CT - QUADSPI_BK1_103 | LCD_SEG3 T'Mg—,\%'ZN—C T'M%—,\%'ZN—C TIM16_CH1 EVENTOUT

PA7 - - QUADSPI_BK1_102 | LCD_SEG4 - - TIM17_CH1 EVENTOUT

PortA| pas - - OTG_FS_SOF LCD_COMO | SWPMI1_I0 | SAI1_SCK_A | LPTIM2_OUT | EVENTOUT
PA9 - - - LCD_COM1 - SAI1_FS_A | TIM15 BKIN | EVENTOUT

PA10 - - OTG_FS_ID LCD_COM2 - SAI1_SD A | TIM17_BKIN | EVENTOUT

PA11 - CAN1_RX OTG_FS DM - T'Mgémz"z— - - EVENTOUT

PA12 - CAN1_TX OTG_FS_DP - - - - EVENTOUT

PA13 - - OTG_FS_NOE - SWPMI1_TX | SAI1_SD B - EVENTOUT

PA14 - - OTG_FS_SOF - SWPMI1_RX | SAI1_FS_B - EVENTOUT

PA15 UARTSERTS— TSC_G3_I01 - LCD_SEG17 SWF;'\Q;IBSUS SAI2_FS B - EVENTOUT

uonduosap uid pue sinould

XX96¥1ZEINLS



Memory mapping STM32L496xx

Table 18. STM32L496xx memory map and peripheral register boundary addresses(!)
(continued)

Bus Boundary address (bs;tz:s) Peripheral
0x4001 6400 - 0x4001 FFFF 39 KB Reserved
0x4001 6000 - 0x4001 63FF 1 KB DFSDM1
0x4001 5C00 - 0x4001 5FFF 1 KB Reserved
0x4001 5800 - 0x4001 5BFF 1 KB SAI2
0x4001 5400 - 0x4001 57FF 1 KB SAl1
0x4001 4C00 - 0x4001 53FF 2 KB Reserved
0x4001 4800 - 0x4001 4BFF 1 KB TIM17
0x4001 4400 - 0x4001 47FF 1 KB TIM16
0x4001 4000 - 0x4001 43FF 1KB TIM15
0x4001 3C00 - 0x4001 3FFF 1 KB Reserved
0x4001 3800 - 0x4001 3BFF 1KB USART1

APB2 0x4001 3400 - 0x4001 37FF 1KB TIM8
0x4001 3000 - 0x4001 33FF 1 KB SPI1
0x4001 2C00 - 0x4001 2FFF 1KB TIM1
0x4001 2800 - 0x4001 2BFF 1 KB SDMMCA1
0x4001 2000 - 0x4001 27FF 2 KB Reserved
0x4001 1C00 - 0x4001 1FFF 1KB FIREWALL
0x4001 0800- 0x4001 1BFF 5 KB Reserved
0x4001 0400 - 0x4001 O7FF 1 KB EXTI
0x4001 0200 - 0x4001 03FF COMP
0x4001 0030 - 0x4001 O1FF 1 KB VREFBUF
0x4001 0000 - 0x4001 002F SYSCFG
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STM32L496xx Electrical characteristics

6.1.7

6.2

3

Current consumption measurement

Figure 19. Current consumption measurement scheme with and without external
SMPS power supply
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The current consumption for RUN modes and Low Power modes is measured on
IDD_ALL = IDD + IDDA + IDD_USB + IDD_VBAT unless otherwise specified.

Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 19: Voltage characteristics,
Table 20: Current characteristics and Table 21: Thermal characteristics may cause
permanent damage to the device. These are stress ratings only and functional operation of
the device at these conditions is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability. Exposure to maximum rating conditions for
extended periods may affect device reliability. Device mission profile (application conditions)
is compliant with JEDEC JESDA47 qualification standard, extended mission profiles are
available on demand.
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STM32L496xx Electrical characteristics

6.3.2 Operating conditions at power-up / power-down

The parameters given in Table 23 are derived from tests performed under the ambient
temperature condition summarized in Table 22.

Table 23. Operating conditions at power-up / power-down“)

Symbol Parameter Conditions Min Max Unit
Vpp rise time rate 0 °°

tvop - Hs/V
Vpp fall time rate 10 o0
Vppa rise time rate 0 e

tvbpa ) - Hus/V
Vppa fall time rate 10 o0
VDDUSB rise time rate 0 ©

tvppuss ) - Hs/V
Vppusg fall time rate 10 o0
Vppio2 rise time rate 0 °°

tvbpio2 : - Hs/V
Vppio2 fall time rate 10 o0

1. At Power up, the VDD12 voltage should not be forced externally

6.3.3 Embedded reset and power control block characteristics

The parameters given in Table 24 are derived from tests performed under the ambient
temperature conditions summarized in Table 22: General operating conditions.

Table 24. Embedded reset and power control block characteristics

Symbol Parameter Conditions(") Min Typ Max Unit
Reset temporization after -

tRSTTEMPO(Z) BORO is dztected VDD rising - 250 400 MS
Rising edge 1.62 1.66 1.7

VBOR0(2) Brown-out reset threshold 0 \Y
Falling edge 1.6 1.64 1.69
Rising edge 2.06 21 2.14

VBoR1 Brown-out reset threshold 1 \Y
Falling edge 1.96 2 2.04
Rising edge 2.26 2.31 2.35

VBoR2 Brown-out reset threshold 2 \Y
Falling edge 2.16 2.20 2.24
Rising edge 2.56 2.61 2.66

VBoR3 Brown-out reset threshold 3 \Y
Falling edge 2.47 2.52 2.57
Rising edge 2.85 2.90 2.95

VBoR4 Brown-out reset threshold 4 \Y
Falling edge 276 2.81 2.86

v Programmable voltage Rising edge 2.1 215 | 2.19 v
PVDO detector threshold 0 FaIIing edge 2 2.05 21
Rising edge 2.26 2.31 2.36

VPVD1 PVD threshold 1 \
Falling edge 215 2.20 2.25
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Table 45. Current consumption in Stop 1 mode (continued)

Conditions TYP MAX(
Symbol Parameter Unit
- - Vpp [25°C |55°C |85°C |105°C(125°C|25°C |55°C |85°C |105°C|125°C
Wakeup clock MSI = 48 MHz,
voltage Range 1. 3V 0.99 - - - - -
See “).
| Supply current | Wakeup clock MSI = 4 MHz,
DD_ALL ; ltage R 2. - - - - -
(wakeup during Vo a%e ange 3V 11 mA
wakeup from | See (4.
from Stop1)
Stop 1
Wakeup clock
HSI16 = 16 MHz,
voltage Range 1. 3V | 095 B . B ) B
See ¥,
1. Guaranteed by characterization results, unless otherwise specified.
2. LCD enabled with external voltage source. Consumption from VLCD excluded. Refer to LCD controller characteristics for Iy cp.
3. Based on characterization done with a 32.768 kHz crystal (MC306-G-06Q-32.768, manufacturer JFVNY) with two 6.8 pF loading capacitors.
4. Wakeup with code execution from Flash. Average value given for a typical wakeup time as specified in Table 51: Low-power mode wakeup timings.
Table 46. Current consumption in Stop 0 mode
Conditions TYP mAx()
Symbol Parameter 125 Unit
Vbp 25°C |55°C| 85°C |105°C °C 25°C | 55°C | 85°C (105°C| 125°C
1.8V 127 153 244 404 734 148 218 471 905 1795
b ALL Supply currednt in Stop 0 24V 129 | 155 | 247 | 407 | 737 | 151 | 221 | 474 | 910 | 1803 R
— mode, v}
(Stop 0) RTC disabled 3V 131 | 156 | 249 | 409 | 741 | 154 | 224 | 478 | 915 | 1813
36V 133 158 251 412 744 157 228 482 921 1822

1. Guaranteed by characterization results, unless otherwise specified.

2. Guaranteed by test in production.

soljsuajoeIeyD [BI11}99]]
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STM32L496xx Electrical characteristics
Figure 21. High-speed external clock source AC timing diagram
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Low-speed external user clock generated from an external source
In bypass mode the LSE oscillator is switched off and the input pin is a standard GPIO.

The external clock signal has to respect the 1/O characteristics in Section 6.3.14. However,
the recommended clock input waveform is shown in Figure 22.

Table 55. Low-speed external user clock characteristics(!)

Symbol Parameter Conditions Min Typ Max Unit
fLse ext | User external clock source frequency - - 32.768 1000 kHz
Visen | OSC32_IN input pin high level voltage - 0.7 Vppiox - VbDiox

VisgL |[OSC32_IN input pin low level voltage - Vgss - 0.3 Vppiox v
bw(LSEH) OSC32_IN high or low time - 250 - - ns
tw(LsEL)

1. Guaranteed by design.

3

Figure 22. Low-speed external clock source AC timing diagram
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STM32L496xx Electrical characteristics
Table 59. MSI oscillator characteristics(!) (continued)
Symbol Parameter Conditions Min Typ Max | Unit
Range 0 - 0.6 1
Range 1 - 0.8 1.2
Range 2 - 1.2 1.7
Range 3 - 1.9 25
Range 4 - 4.7 6
@ MSI oscillator MSI and Range 5 - 6.5 9
Ipp(MSI) power PLL mode MA
consumption Range 6 - 1 15
Range 7 - - 18.5 25
Range 8 - - 62 80
Range 9 - - 85 110
Range 10 - - 110 130
Range 11 - - 155 190
1. Guaranteed by characterization results.
2. This is a deviation for an individual part once the initial frequency has been measured.
3. Sampling mode means Low-power run/Low-power sleep modes with Temperature sensor disable.
4. Guaranteed by design.
Figure 26. Typical current consumption versus MSI frequency
[HA] —8—Range 0to3 —#—Ranged to7 Range 8 to 11
256 48MHz
128 16MHz
64
32 8MHz
16
8 1MHz
4
2
100KHz 800KHz
1
0.5
0.1 0.2 0.4 0.8 1.6 3.2 6.4 12.8 Freq
[MHz]
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Electrical characteristics

6.3.14 /0 port characteristics
General input/output characteristics
Unless otherwise specified, the parameters given in Table 70 are derived from tests
performed under the conditions summarized in Table 22: General operating conditions. All
I/Os are designed as CMOS- and TTL-compliant (except BOOTO).
Table 70. I/O static characteristics
Symbol Parameter Conditions Min Typ Max Unit
I/O input low level
voltage except 1.62 V<Vpp|ox<3.6 V - - 0.3xVppjox ¥
BOOTO
I/O input low level
voltage except 1.62 V<Vppjox<3.6 V - - 0.39xXVppjox-0.06 @
v, () |BOOTO v
I/O input low level
voltage except 1.08 V<Vppox<1.62 V - - | 0.43xVpp0x-0.1 @
BOOTO
BOOTO I/O input low
level voltage P 1.62 V<Vppiox<3.6 V l - 0.17xVppiox ¥
I/O input high level
voltage except 1.62 V<Vpp0x<3.6 V 0.7xVppiox - -
BOOTO
I/O input high level
voltage except 1.62 V<Vppiox<3.6 V | 0.49xVpp ox+0.26 @) | - -
v, (" |BOOTO Vv
I/O input high level
voltage except 1.08 V<Vppiox<1.62 V | 0.61xVppjox+0.05 @) | - -
BOOTO
BOOTO I/O input 3) _ _
hlgh level VOltage 1.62 V<VDD|OX<3'6 V 0.77XVDD|OX
TT_xx, FT_xxx and
NRST I/O input 1.62 V<Vpp0x<3.6 V - 200 -
hysteresis
(3
Viys™ [FT sx 1.08 V<Vppjo<1.62 V - 150 - mv
BOOTO I/O input
hysteresis 1.62 V<Vppjox<3.6 V - 200 -
1S7 DoclD029173 Rev 1 165/262




STM32L496xx Electrical characteristics

Table 84. COMP characteristics(") (continued)

Symbol Parameter Conditions Min | Typ | Max | Unit
Static - 400 | 600
Ultra-low- With 50 kHz nA
power mode | +100 mV overdrive - 1200 -
square signal
Static - 5 7
Iopa(COMP) Comparator consumption Medium mode | With 50 kHz
from Vppa +100 mV overdrive - 6 -
square signal
MA
Static - 70 100
High-speed | with 50 kHz
mode +100 mV overdrive - 75 -
square signal
Comparator input bias 4
lbias B B B 4 nA
current
1. Guaranteed by design, unless otherwise specified.
2. Referto Table 25: Embedded internal voltage reference.
3. Guaranteed by characterization results.
4. Mostly I/O leakage when used in analog mode. Refer to likg Parameter in Table 70: I/O static characteristics.
6.3.21 Operational amplifiers characteristics
Table 85. OPAMP characteristics(!)
Symbol Parameter Conditions Min Typ Max Unit
Analog supply ) )
Vbpa voltage 1.8 3.6 \Y,
Common mode
CMIR input range - 0 - | Vooa | V
Input offset 25 °C, No Load on output. - - +1.5
VlorFser voltage mv
All voltage/Temp. - - +3
Inout offset Normal mode - 15 - 3
AVlorFseT vorl)ta e drift uvFirC
9 Low-power mode - +10 -
Offset trim step
TRIMOFFSETP |at low common ) ) 08 11
TRIMLPOFFSETP | input voltage ’
(0.1 x Vppa)
x VDDA "y
Offset trim step
TRIMOFFSETN | at high common ) ) 1 135
TRIMLPOFFSETN | input voltage '
(0.9 xVppa)
Kys DoclD029173 Rev 1 193/262
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Electrical characteristics

Table 98. SAI characteristics(!) (continued)

Symbol Parameter Conditions Min | Max | Unit
Slave transmitter (after enable edge) ) 25
27V<Vpp<36V

_— Slave transmitter (after enable edge)
tysp_p_st) |Data output valid time 171V <\Vpp <36V - 36 ns
Slave transmitter (after enable edge) ) 68
1.8V <Vpp<1.32V
thsp_g_sT) |Data output hold time | Slave transmitter (after enable edge) 10 - ns
Master transmitter (after enable edge) ) 23
27V<Vpp=<36V
tysp_a_mT) | Data output valid time
- Master transmitter (after enable edge) ) 35 ns
171V <Vpp<36V
Master transmitter (after enable edge) ) 70
1.08V<Vpps132V
thsp_a_m) | Data output hold time | Master transmitter (after enable edge) 10 - ns
1. Guaranteed by characterization results.
2. APB clock frequency must be at least twice SAl clock frequency.
Figure 39. SAl master timing waveforms
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STM32L496xx

Electrical characteristics

Table 105. Asynchronous non-multiplexed SRAM/PSRAM/NOR write-NWAIT
timings“)(z)

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 8TheLk-1 8ThoLkH1
tw(NWE) FMC_NWE low time 6TheLk-1.5 | 6THo k10.5
tsunwaT NE) | FMC_NWAIT valid before FMC_NEX high 6THcLk-1 - e
thne_NwaiT) | FMC_NEX hold time after FMC_NWAIT invalid 4Tholkt2 -
1. CL =30 pF.

2. Guaranteed by characterization results.

Figure 45. Asynchronous multiplexed PSRAM/NOR read waveforms
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Electrical characteristics STM32L496xx

Table 106. Asynchronous multiplexed PSRAM/NOR read timings("(?)

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 3Theolk -1 3Thok*1

tynoe_NE) | FMC_NEX low to FMC_NOE low 2Thelk 2ThcLkt0.5

tw(NOE) FMC_NOE low time Thek - 1 Tholkt1
thve_NoE) | FMC_NOE high to FMC_NE high hold time 0 -

tya Ney |FMC_NExlow to FMC_A valid - 0.5
tynabv Ne) | FMC_NEx low to FMC_NADV low 0 0.5

tynaby) | FMC_NADV low time Tholk - 0.5 Tholkt1

FMC_AD(address) valid hold time after

th(AD_NADV) FMC_NADV high Thok + 0.5 - ns

thia_NoE) | Address hold time after FMC_NOE high Thewk - 0.5 -

theL_NoE) |FMC_BL time after FMC_NOE high 0 -

tyeL Ny |FMC_NEx low to FMC_BL valid - 0.5
tsupata NE) | Data to FMC_NEX high setup time Thelk-1 -
tsuData_NOE) | Data to FMC_NOE high setup time Thelk-1 -

th(Data_NE) | Data hold time after FMC_NEXx high 0 -
th(Data_NoE) | Data hold time after FMC_NOE high 0 -

1. CL=30 pF.

2. Guaranteed by characterization results.

Table 107. Asynchronous multiplexed PSRAM/NOR read-NWAIT timings((2)

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 8Thekt 1 | 8Thewkt 1
tw(NOE) FMC_NWE low time 5Theik-1.5|5THeokt 0.5
tsunwaiT Ny | FMC_NWAIT valid before FMC_NEXx high 5TheLk 10.5 - "
thne_nwam) | FMC_NEx hold time after FMC_NWAIT invalid | 4Ty k*1 -

1. CL=30 pF.

2. Guaranteed by characterization results.

3

220/262 DoclD029173 Rev 1




STM32L496xx Electrical characteristics

Table 119. SD / MMC dynamic characteristics, Vpp=1.71 V to 1.9 V(') (continued)

Symbol Parameter Conditions Min Typ Max Unit

CMD, D inputs (referenced to CK) in MMC and SD HS mode

tisu Input setup time HS fpp = 50 MHz 25 - - ns
tiH Input hold time HS fpp = 50 MHz 25 - - ns
CMD, D outputs (referenced to CK) in MMC and SD HS mode
tov Output valid time HS fpp = 50 MHz - 135 | 16.5 ns
ton Output hold time HS fpp = 50 MHz 9 - - ns
CMD, D inputs (referenced to CK) in SD default mode
tisup Input setup time SD fpp = 50 MHz 2 - - ns
tiHD Input hold time SD fpp = 50 MHz 4.5 - - ns
CMD, D outputs (referenced to CK) in SD default mode
tovp Output valid default time SD fpp = 50 MHz - 4.5 5 ns
toHD Output hold default time SD fpp = 50 MHz 0 - - ns

1. Guaranteed by characterization results.
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Package information STM32L496xx

7.5 WLCSP100 package information

Figure 72.WLCSP100L - 4.618 x 4.142 mm, 0.4 mm pitch wafer level chip scale
package outline
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1. Drawing is not to scale.
2. Dimension is measured at the maximum bump diameter parallel to primary datum Z.
3. Primary datum Z and seating plane are defined by the spherical crowns of the bump.
4. Bump position designation per JESD 95-1, SPP-010.
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