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"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
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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
115

512KB (512K x 8)

FLASH

320K x 8

1.71V ~ 3.6V
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Internal

-40°C ~ 85°C (TA)

Surface Mount
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144-LQFP (20x20)
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STM32L496xx Functional overview

interrupt is generated if enabled. LSE failure can also be detected and generated an
interrupt.
e  Clock-out capability:
— MCO: microcontroller clock output: it outputs one of the internal clocks for
external use by the application
— LSCO: low speed clock output: it outputs LS| or LSE in all low-power modes
(except VBAT).

Several prescalers allow to configure the AHB frequency, the high speed APB (APB2) and
the low speed APB (APB1) domains. The maximum frequency of the AHB and the APB
domains is 80 MHz.
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STM32L496xx Functional overview

This digital interface supports the following features:

e  Up to two DAC output channels

e  8-bit or 12-bit output mode

e Buffer offset calibration (factory and user trimming)

e Left or right data alignment in 12-bit mode

e  Synchronized update capability

¢ Noise-wave generation

e Triangular-wave generation

e Dual DAC channel independent or simultaneous conversions
e  DMA capability for each channel

e  External triggers for conversion

e  Sample and hold low-power mode, with internal or external capacitor

The DAC channels are triggered through the timer update outputs that are also connected
to different DMA channels.

3.19 Voltage reference buffer (VREFBUF)

The STM32L496xx devices embed an voltage reference buffer which can be used as
voltage reference for ADCs, DACs and also as voltage reference for external components
through the VREF+ pin.

The internal voltage reference buffer supports two voltages:

e 2048V

e 25V

An external voltage reference can be provided through the VREF+ pin when the internal
voltage reference buffer is off.

The VREF+ pin is double-bonded with VDDA on some packages. In these packages the
internal voltage reference buffer is not available.

Figure 5. Voltage reference buffer

VREFBUF
Vooa DAC, ADC

Bandgap + T VREF+
]

J i l
Low frequency
cut-off capacitor

1

100 nF

MSv40197V1
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STM32L496xx

Functional overview

3.30 Universal synchronous/asynchronous receiver transmitter

(USART)

The STM32L496xx devices have three embedded universal synchronous receiver
transmitters (USART1, USART2 and USART3) and two universal asynchronous receiver
transmitters (UART4, UARTS).

These interfaces provide asynchronous communication, IrDA SIR ENDEC support,
multiprocessor communication mode, single-wire half-duplex communication mode and
have LIN Master/Slave capability. They provide hardware management of the CTS and RTS
signals, and RS485 Driver Enable. They are able to communicate at speeds of up to

10Mbit/s.

USART1, USART2 and USARTS also provide Smart Card mode (ISO 7816 compliant) and
SPI-like communication capability.

All USART have a clock domain independent from the CPU clock, allowing the USARTx
(x=1,2,3,4,5) to wake up the MCU from Stop mode using baudrates up to 204 Kbaud. The
wake up events from Stop mode are programmable and can be:

. Start bit detection

e Any received data frame

e A specific programmed data frame
All USART interfaces can be served by the DMA controller.

Table 12. STM32L496xx USART/UART/LPUART features

USART modes/features(? USART1 | USART2 | USART3 | UART4 | UART5 | LPUART1
Hardware flow control for modem X X X X X X
Continuous communication using DMA X X X X X X
Multiprocessor communication X X X X X X
Synchronous mode X X X - - -
Smartcard mode X X X - - -
Single-wire half-duplex communication X X X X X X
IrDA SIR ENDEC block X X X X X -

LIN mode X X X X X -
Dual clock domain X X X X X X
Wakeup from Stop 0 / Stop 1 modes X X X X X X
Wakeup from Stop 2 mode - - - - - X
Receiver timeout interrupt X X X X X -
Modbus communication X X X X X -
Auto baud rate detection X (4 modes) -
Driver Enable X x | x | x | «x X
LPUART/USART data length 7, 8 and 9 bits

1. X = supported.
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Pinouts and pin description STM32L496xx

Figure 12. STM32L496Vx WLCSP100 pinout(!)

1 2 3 4 5 6 7 8 9 10

A vDDUSB PA15 PD1 VDD PG10 voDIo2 PB6 PBY vss VoD

B VSss PA14 PDO PD4 PG9 PG12 PB5 PB8 PE2 PE3

[ PA12 PA13 PC11 PC12 PD7 PB3 PB4 PE4 PC13 VBAT

D PA11 PA10 PA9 PC10 PD6 PG11 PB7 PE5 VSs PC14-
0SC32_IN

E PCs PCo PAS PD2 PD5 PH3-BOOTO PE6 NRST vDD pe1s-

0sC32_0UT

F vDD PC6 PC7 PD15 PB2 PA4 PC3 PC1 PCO PH0-OSC_IN

G PD10 PD9 PD14 PE13 PE12 PAS5 VREF+ VREF- PAO PH1-
0osc_out

H PB15 PB14 PD8 PE15 PE10 pCa PA2 PA1 VssA pc2

J PB12 PB13 PBI1 PE14 PE9 PBO PA7 VoD PA3 VDDA

K vDD VSS PB10 PE11 PE8 PE7 PB1 PC5 PA6 VSSs

MSv38485V2

1. The above figure shows the package top view.

Figure 13. STM32L496VXx, external SMPS device, WLCSP100 pinout(!)

1 2 3 4 5 6 7 8 9 10
A VDDUSB PA15 PD1 VDD PG10 VDDIO2 PB6 PBO vDD12 vbD
B vss PA14 PDO PD5 PD6 PG12 PB7 PBS vss PE3
c PA12 PA13 PC10 pc12 PD4 PD7 PBS PE2 Pc13 VBAT
D PAT1 PA10 PA9 pCt1 PD2 PGo | PH3-BOOTO PES pe1s- PC14-

0SC32_OUT | OSC32_IN

E PC8 PC9 PA8 PC7 PG11 PB4 PE4 PES VvDD VSsS

F VoD PD15 PD14 PCE PB3 PC3 PC1 NRST os'::rfo-u‘r PH0-OSC_IN
G PD10 PD9 PD8 PE14 PE13 PA7 PA1 PAO PC2 PCO

H PB14 PB13 PB15 PE15 PE10 PBO PA4 PA2 VSSA VREF+

J PB12 VvDD PB11 PE12 PE9 PB2 PA5 vDD PA3 VDDA

K voD12 vss PB10 PEN PES PE7 PB1 pC4 PAG vss

MSv42237V1

1. The above figure shows the package top view.

3
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Table 15. STM32L496xx pin definitions (continued)

Pin Number Pin functions
» » o
o Y o : 5
° uE) o | & | o |5 | = Pin name § 2 ?
¥ | 2 181213 |d | 2| P |(functionafter | = 2 |3 "
a | & |2 | T | < = < | @ £ - =z . Additional
L |0 |S | & o o I | o © reset) & Alternate functions .
g|lo |2 | & | o |8 = || % e) functions
- = % g [ g o L g =
= O =) L |5 | @
T
2 - =
- - - - D6 10 10 F5 F5 PFO 1/0 FT_f - | 12C2_SDA, FMC_AO, EVENTOUT -
- - - - D5 11 11 F4 F4 PF1 1/0 FT_f - |12C2_SCL, FMC_A1, EVENTOUT -
- - - - D4 12 12 F3 F3 PF2 1/0 FT - | 12C2_SMBA, FMC_A2, EVENTOUT -
- - - - E4 13 13 G3 G3 PF3 1/0 FT_a - |FMC_A3, EVENTOUT ADC3_IN6
- - - - F3 14 14 G4 G4 PF4 1/0 FT_a - |FMC_A4, EVENTOUT ADC3_IN7
- - - - F4 15 15 G5 G5 PF5 /0 FT_a - |FMC_A5, EVENTOUT ADC3_IN8
- D9 | E10 | 10 F2 16 16 F2 F2 VSS S - - - -
- E9 E9 11 G2 17 17 G2 G2 VDD S - - - -
S T - |18 18] - - PF6 o | FT_a | - L%E—SE;RE’;TI'E'\C/SE—,\ICTHSO(TDUADSP'—BK1—'03’ ADC3_IN9
S - |19 | 19| - - PF7 o | FT_a | - ;%f—ﬁgkaé’AgstP,\'l—T%ﬂT—'oz' ADC3_IN10
TIM5_CH3, QUADSPI_BK1_100,
- - - - - 20 20 - - PF8 1/0 FT_a - | SAI1_SCK_B, EVENTOUT ADC3_INM
TIM5_CH4, QUADSPI_BK1_101,
. ) ) ) ) 21 | 2 . ) PF9 Vo | FT_a | - SAI1_FS_B, TIM15_CH1, EVENTOUT ADC3_IN12
QUADSPI_CLK, DCMI_D11, TIM15_CH?2,
- - - - - 22 22 H4 H4 PF10 1/0 FT_a * | EVENTOUT ADC3_IN13
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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) (continued)

AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
Port UARTA4/5/ CAN2/ SDMMC/ 21516171
LPUART1/ | CAN1/TSC | OTG_FS/DCMI LCD COMP1/2/FM | SAM/2 2none EVENOUT
CAN2 QUADSPI CISWPMI1
PBO ] i QUADSPI_BK1 [01 | LCD_SEG5 | COMP1_OUT | SAI1_EXTCLK i EVENTOUT
pa1 |PUSRTIRT - QUADSPI_BK1 100 | LCD_SEG6 ; ; LPTIM2_IN1 | EVENTOUT
PB2 i i i LCD_VLCD i i i EVENTOUT
PB3 i - OTG_FS_CRS_SYNC| LCD_SEG7 i SAI1_SCK_B ] EVENTOUT
PB4 UARTSERTS— TSC_G2_I01 DCMI_D12 LCD_SEG8 ; SAI1_MCLK_B| TIM17_BKIN | EVENTOUT
PB5 | UART5_CTS | TSC_G2_ 102 DCMI_D10 LCD_SEG9 | COMP2 OUT | SAI SD B | TIM16_BKIN | EVENTOUT
PB6 | CAN2 TX |TSC_G2 103 DCMI_D5 - T >~ | SAI_FS_B | TIM16_CHIN | EVENTOUT
TIM8_BKIN_C
PB7 | UART4 CTS [TSC_ G2 104| DCMIVSYNC | LCD SEG21 | FMC_NL vy TIM17_CHIN | EVENTOUT
Port B

PBS i CAN1_RX DCMI_D6 LCD_SEG16 | SDMMC1_D4 | SA_MCLK_A| TIM16_CH1 | EVENTOUT
PB9 i CAN1_TX DCMI_D7 LCD_COM3 | SDMMC1 D5 | SAM FS.A | TIM17 CH1 | EVENTOUT
PB10 |LPUART1 RX| TSC_SYNC | QUADSPI_CLK | LCD_SEG10 | COMP1_OUT | SAI1_SCK_A - EVENTOUT
PB11 | LPUART1 TX - QUADSPI_BK1 _NCS | LCD_SEG11 | COMP2_OUT . . EVENTOUT
PB12 LPUSAR[;;—RT TSC_G1_101 CAN2_RX LCD_SEG12 | SWPMI1_ IO | SAI2 FS A | TIM15 BKIN | EVENTOUT
PB13 LPUARS”—CT TSC_G1_102 CAN2_TX LCD_SEG13 | SWPMI1_TX | SAI2 SCK_A | TIM15_CHIN | EVENTOUT
PB14 - TSC_G1_103 - LCD_SEG14 | SWPMI1_RX | SAI2 MCLK_A| TIM15_CH1 | EVENTOUT
PB15 ; TSC_G1_104 ; LCD_SEG15 SW'T:,'\Q:IBSUS SAI2 SD A | TIMI5. CH2 | EVENTOUT

XX96¥1ZENLS
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STM32L496xx

Memory mapping

3

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

Bus Boundary address (bs;tz:s) Peripheral

AHB4 0xA000 1000 - 0xA000 13FF 1KB QUADSPI
0xA000 0400 - 0xA000 OFFF 3 KB Reserved

ARBS 0xA000 0000 - 0xA000 03FF 1 KB FMC

- 0x5006 0C00 - Ox5FFF FFFF ~260 MB | Reserved

0x5006 0800 - 0x5006 OBFF 1 KB RNG
0x5005 0400 - 0x5005 FFFF 62 KB Reserved
0x5005 0000 - 0x5005 03FF 1KB DCMI
0x5004 0400 - 0x5004 FFFF 62 KB Reserved
0x5004 0000 - 0x5004 03FF 1 KB ADC
0x5000 0000 - 0x5003 FFFF 16 KB OTG_FS
0x4800 2400 - Ox4FFF FFFF ~127 MB | Reserved
0x4800 2000 - 0x4800 23FF 1 KB GPIOI

AHB2 0x4800 1C00 - 0x4800 1FFF 1KB GPIOH
0x4800 1800 - 0x4800 1BFF 1 KB GPIOG
0x4800 1400 - 0x4800 17FF 1 KB GPIOF
0x4800 1000 - 0x4800 13FF 1 KB GPIOE
0x4800 0C00 - 0x4800 OFFF 1 KB GPIOD
0x4800 0800 - 0x4800 OBFF 1 KB GPIOC
0x4800 0400 - 0x4800 O7FF 1 KB GPIOB
0x4800 0000 - 0x4800 03FF 1 KB GPIOA

- 0x4002 BCOO - 0x47FF FFFF ~127 MB | Reserved

0x4002 B0OO - 0x4002 BBFF 3 KB DMA2D
0x4002 4400 - 0x4002 AFFF 26 KB Reserved
0x4002 4000 - 0x4002 43FF 1 KB TSC
0x4002 3400 - 0x4002 3FFF 1 KB Reserved
0x4002 3000 - 0x4002 33FF 1 KB CRC
0x4002 2400 - 0x4002 2FFF 3 KB Reserved

AHBI 0x4002 2000 - 0x4002 23FF 1 KB FLASH registers
0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 1000 - 0x4002 13FF 1 KB RCC
0x4002 0800 - 0x4002 OFFF 2 KB Reserved
0x4002 0400 - 0x4002 O7FF 1KB DMA2
0x4002 0000 - 0x4002 03FF 1 KB DMA1
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Electrical characteristics

STM32L496xx

6.1.6

Caution:

110/262

Power supply scheme

Figure 18. Power supply scheme

VBATD
i Backup circuitry
1.55-3.6V e (LSE, RTC,
LK Backup registers)
- Power switch
2 xVDD12
I
1.05-1.32V
Voo Veore
T nx VDD J —————————————
IF_‘,i, Regulator >
|
Vobbiot 1
E Kernel logic
nx 100 nF GPIOs I: E | |O (CPU, Digital
[ o
+1x 4.7 yF 8 ogic & Memories)
|
|
1
1
- 1
1
Vbpio2 I
m x VDDIO2, |
Vbbioz !
m x100 nF B
Zl 10
4.7 Wk GPIOs [ 2 ogic
g
m x VSS
— 1
ADCs/
DACs/
OPAMPs/
COMPs/
VREFBUF

MS35001V4

Each power supply pair (Vpp/Vss, Vppa/Vssa etc.) must be decoupled with filtering ceramic
capacitors as shown above. These capacitors must be placed as close as possible to, or
below, the appropriate pins on the underside of the PCB to ensure the good functionality of

the device.
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Table 31. Current consumption in Run, code with data processing running from
SRAM1 and power supplied by external SMPS (VDD12 = 1.10 V)

Conditions(") TYP
Symbol Parameter Unit
- fHock | 25°C |55°C| 85°C [105°C [125°C
80MHz | 3.49 | 352 | 3.58 3.67 3.88
72MHz | 3.15 | 3.18 | 3.24 3.33 3.52
64 MHz | 2.81 | 2.84 | 2.89 2.99 3.18
48 MHz | 211 | 213 | 2.19 229 | 247
32MHz | 143 | 145 | 1.50 1.60 1.78
frcLk = fise up to 48MHz included, bypass mode | 24 MHz | 1.09 | 1.10 | 1.16 | 1.25 | 1.43
Ipp_aLL(Run) | Supply currentin Run mode | PLL ON above mA
48 MHz all peripherals disable 16 MHz | 0.74 | 0.76 | 0.81 0.90 1.09
8MHz | 040 | 0.41 | 047 0.57 0.76
4MHz | 023 | 0.25 | 0.30 0.39 0.59
2MHz | 0.14 | 0.16 | 0.21 0.31 0.50
1MHz | 0.10 | 0.11 | 0.17 0.26 0.46
100 kHz | 0.06 | 0.07 | 0.13 0.22 0.42

1.

VDD12=1.10V

All values are obtained by calculation based on measurements done without SMPS and using following parameters: SMPS input = 3.3 V, SMPS efficiency = 85%,

soljsLIajorIRYI |BOLI}O3|T
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Table 45. Current consumption in Stop 1 mode

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
18V | 112 | 30.7 | 107 | 243 | 523 | 254 | 796 | 287 | 651 | 1395
LCD 24V | 113 | 308 | 108 | 244 | 526 | 255 | 79.8 | 288 | 655 | 1403
) isabl
Supply current disabled 3V | 1.6 | 31 | 108 | 245 | 530 | 259 | 80.5 | 290 | 659 | 1413
Ipp_ALL in Stop 1 36V | 119 | 315 | 109 | 248 | 536 | 286 | 814 | 203 | 665 | 1428 |
(Stop 1) mode, LCD 1.8V | 11.7 | 207 | 102 | 234 | 504 | 27.1 | 81.1 |288.5| 653 | 1397
RTC disabled
) enabled® | 24V | 11.7 | 299 | 102 | 234 | 506 | 27.2 | 81.0 | 289 | 656 | 1405
E'é’lcked by | 3v | 121|299 | 103 | 234 | 508 | 27.4 | 81.6 | 291 | 660 | 1415
36V | 122 | 301 | 103 | 235 | 510 | 28.8 | 82.4 | 294 | 667 | 1429
18V | 1.9 | 311 | 108 | 243 | 523 | 26.6 | 80.5 | 288 | 652 | 1396
LCD 24V | 121 | 314 | 108 | 244 | 528 | 26.7 | 80.9 | 289 | 656 | 1404
disabled 3V | 124 | 317 | 109 | 246 | 531 | 27.7 | 816 | 291 | 660 | 1415
RTC clocked by 36V | 126 | 323 | 110 | 249 | 537 | 289 | 828 | 295 | 667 | 1429
LSI 18V | 117 | 301 | 104 | 235 | 510 | 26.7 | 80.6 | 288 | 653 | 1397
LCD 24V | 118 | 302 | 104 | 238 | 511 | 26.7 | 81.1 | 290 | 657 | 1406
@)
| Supply current enabled 3V | 11.8 | 305 | 104 | 238 | 515 | 28.3 | 81.8 | 2912 | 661 | 1416
DD_ALL ' in stop 1 36V | 123 | 31 105 | 239 | 519 | 309 | 83.0 | 295 | 668 | 1430
(Stop 1 with d MA
RTC) 'FT;?CG, o 18V | 1.8 | 313 | 108 | 243 | 523 - - - - -
enabled | RTC clocked by || -, 24V | 119 | 316 | 108 | 244 | 527 | - - - - -
LSE bypassed isabl
at 32768 Hz disabled 3V | 127 | 319 | 109 | 246 | 531 - - - - -
36V | 127 | 325 | 111 | 249 | 537 - - - - -
18V | 115 | 29 | 100 | 268 - - - - - -
RTC clocked by | ¢y 24V | 115 | 292 | 101 | 268 | - - - - - -
LSE quartz**’in | .
low drive mode | disabled 3V | 12 | 294 | 102 | 270 - - - - - -
36V | 121 | 31.7 | 103 | 272 - - - - - -

XX96¥1ZEINLS
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Electrical characteristics STM32L496xx

Figure 30. Recommended NRST pin protection

External
reset circuit” Voo
NRST(zr) ; Rey . Internal reset
l [ ] Fiter ———
i O
........... MS19878V3

The reset network protects the device against parasitic resets.

2. The user must ensure that the level on the NRST pin can go below the V, (yrsT) Max level specified in
Table 73: NRST pin characteristics. Otherwise the reset will not be taken into account by the device.

3. The external capacitor on NRST must be placed as close as possible to the device.
6.3.16 Analog switches booster

Table 74. Analog switches booster characteristics(!)

Symbol Parameter Min Typ Max Unit
Vpp Supply voltage 1.62 - 3.6 \%
tsusoosT) | Booster startup time - - 240 us
Booster consumption for 250
1.62V<Vpp<20V
Booster consumption for
bDB0OST) |5 0y <V <27V ) ) 500 WA
Boost tion fi
ooster consumption for i i 900

27V<Vpp<36V

1. Guaranteed by design.

3

1721262 DoclD029173 Rev 1




STM32L496xx

Electrical characteristics

Table 81. DAC characteristics(!) (continued)

Symbol Parameter Conditions Min Typ Max Unit
DAC output buffer
DAC_OUT  |ON.Csy=100nF | ~ | 7 39
C A ms
Sampling time in sample pin connected | DAC output buffer
and hold mode (code OFF. Ceus = 100 nF - 10.5 18
transition between the ' “SH
tsamp lowest input code and the |DAC_OUT
highest input code when pin not
DACOUT reaches final connected DAC output buffer ) 2 35 s
value +1LSB) (internal OFF ' H
connection
only)
Sample and hold mode, _ ) (3)
lleak Output leakage current DAC_OUT pin connected nA
Cly Interngl sample and hold ) 59 7 8.8 oF
capacitor
trRIM Middle code offset trim time | DAC output buffer ON 50 - - us
Middle code offset for 1 trim | VReF+ = 3.6V - 1500 -
Voffset | code step WV
VREF+ =18V - 750 -
No load, middle
’ - 315 500
DAC output code (0x800)
buffer ON No load, worst code
(0XF1C) - 450 670
Ibpa(DAC) DAC consumption from DAC output | No load, middle i ) 0.2 LA
Voba buffer OFF | code (0x800) '
315« 670 x
Sample and hold mode, Cgy = _ | Ton/(Ton | Ton/(Ton
100 nF +Toff) +Toff)
“4) “4)
No load, middle
’ - 185 240
DAC output code (0x800)
buffer ON No load, worst code
(OXF1C) - 340 400
DAC output No load, middle
buffer OFF | code (0x800) - 195 205
Ipoy(DAC) \II;AC consumption from 185 400, uA
REF+ Sample and hold mode, buffer ON, | | Ton/(Ton | Ton/(Ton
Csy = 100 nF, worst case +Toff) +Toff)
4 4
155 « 205 x
Sample and hold mode, buffer OFF, _ | Ton/(Ton | Ton/(Ton
Csn = 100 nF, worst case +Toff) +Toff)
4 4
1. Guaranteed by design.
2. In buffered mode, the output can overshoot above the final value for low input code (starting from min value).
3. Refer to Table 70: I/O static characteristics.
Kys DoclD029173 Rev 1 187/262
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Electrical characteristics

Table 85. OPAMP characteristics(?) (continued)

Symbol Parameter Conditions Min Typ Max Unit
Normal mode - 13 -
GM Gain margin dB
Low-power mode - 20 -
CLOAD <50 pf,
Normal mode Rioap 2 4 kQ - 5 10
follower
Wake up time configuration
twakeuP s
U from OFF state. CLop < 50 pf,
Low-power mode Rioap 2 20 kQ - 10 30
follower
configuration
General purpose input (all packages ) ) 3)
except UFBGA132 and UFBGA169 only)
< ° - -
| OPAMP input . . Th=rs'c ! A
bias bias current Dedicated input T,<85°C - - 3 n
(UFBGA132 and -
UFBGA169 only) |Ty=105°C - - 8
T,£125°C - - 15
- 2 -
. . - 4 -
PGA gain(2) Nqn inverting ) )
gain value _ 8 _
- 16 -
PGA Gain =2 - 80/80 -
. 120/
R2/R1 internal | PGA Gain =4 - 40 -
resistance
Rnetwork values in PGA | pGA Gain = 8 ) 140/ ) kQ/kQ
mode(4) 20
PGA Gain = 16 N
10
Resistance
Delta R variation (R1 or - -156 - 15 %
R2)
PGA gain error | PGA gain error - -1 - 1 %
Gain =2 - - GBW/ -
2
o GBW/
PGA bandwidth | Gain =4 - - 4 -
PGA BW for different non MHz
inverting gain Gain=8 } ) GBW/ i
8
. GBW/
Gain =16 - - 16 -
Kys DoclD029173 Rev 1 195/262




Electrical characteristics STM32L496xx

Figure 35. SPI timing diagram - slave mode and CPHA =1

NSS input \ /

i<—tc( SCl K)—Vi

_tsu(NSS)_'<_>‘; F—tyscrHy § —trsckTe—thnss

CPHA=1 f |
col=o___ /i N___ /1 N\ 3 1

SCK input

TN NN
CPOL=1 | /| 1 1

_tv(SO)'»_" _th(SO)H _tl'(SCKT"?_“ _tdis(SO)H

—ta(so)H __tW(SCKL)_>

MISO output 4<:>< Fifsf bit OUT >< Next bits OUT >< Last bit OUT >—
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1. Measurement points are done at CMOS levels: 0.3 Vpp and 0.7 Vpp.
Figure 36. SPI timing diagram - master mode
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1. Measurement points are done at CMOS levels: 0.3 Vpp and 0.7 Vpp.
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Figure 37. Quad SPI timing diagram - SDR mode
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Figure 38. Quad SPI timing diagram - DDR mode
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Table 99. SD / MMC dynamic characteristics, Vpp=2.7 V to 3.6 v (continued)

Symbol Parameter Conditions | Min | Typ | Max | Unit
CMD, D outputs (referenced to CK) in SD default mode
tovp Output valid default time SD fpp = 25 MHz - 3 5 ns
toHD Output hold default time SD fop=25MHz| O - - ns
1. Guaranteed by characterization results.
Table 100. eMMC dynamic characteristics, Vpp = 1.71 V to 1.9 V(1(2)
Symbol Parameter Conditions | Min | Typ | Max | Unit
fop Clock frequency in data transfer mode - 0 - 50 | MHz
- SDIO_CK/fpgLk2 frequency ratio - - - 4/3 -
tyw(ckL) Clock low time fpp = 50 MHz 8 10 - ns
tw(ckH) Clock high time fpp = 50 MHz 8 10 - ns
CMD, D inputs (referenced to CK) in eMMC mode
tisu Input setup time HS fop=50MHz | 2.5 - - ns
tiH Input hold time HS fop =50 MHz | 2.5 - - ns
CMD, D outputs (referenced to CK) in eMMC mode
tov Output valid time HS fpp = 50 MHz - 135 | 165 | ns
ton Output hold time HS fpp = 50 MHz 9 - - ns
1. Guaranteed by characterization results.
2. CLoap = 20pF.
Figure 41. SDIO high-speed mode
tf tr
.étcl,
tW(CKH)T< > >\ tW(CKL)
e W
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D, CMD X {7
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Figure 42. SD default mode
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USB characteristics

The STM32L496xx USB interface is fully compliant with the USB specification version 2.0

and is USB-IF certified (for Full-speed device operation).

Table 101. USB electrical characteristics

Symbol Parameter Conditions Min Typ Max Unit
Vppusg | USB transceiver operating voltage 3.00 - 3.6 V
Rpui Embedded USB_DP pull-up value during idle 900 1250 1600
- i Q
Reur Ean;:stciig:d USB_DP pull-up value during 1400 2300 3200
2) . . 3) Driving high
ZpRy Output driver impedance and low 28 36 44 Q

1. The STM32L496xx USB functionality is ensured down to 2.7 V but not the full USB electrical
characteristics which are degraded in the 2.7-to-3.0 V voltage range.

Guaranteed by design.

No external termination series resistors are required on USB_DP (D+) and USB_DM (D-); the matching
impedance is already included in the embedded driver.

CAN (controller area network) interface

Refer to Section 6.3.14: I/0O port characteristics for more details on the input/output alternate
function characteristics (CAN_TX and CAN_RX).
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Figure 49. Synchronous non-multiplexed NOR/PSRAM read timings
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Table 112. Synchronous non-multiplexed NOR/PSRAM read timings“)(z)

Symbol Parameter Min Max Unit
twcLk) FMC_CLK period 2THeLk - 0.5 -
tycikinexy) | FMC_CLK low to FMC_NEx low (x=0..2) - 2
ta(cLkH-NExH) | FMC_CLK high to FMC_NEXx high (x=0...2) TheLkt0.5 -
tycLk-NabvL) | FMC_CLK low to FMC_NADV low - 0.5
ty(cLke-NnaDvH) | FMC_CLK low to FMC_NADV high 0 -
tacLKL-AV) FMC_CLK low to FMC_Ax valid (x=16...25) - 4 ns
tycLkn-alv) | FMC_CLK high to FMC_Ax invalid (x=16...25) THelk -
taccLknoeL) | FMC_CLK low to FMC_NOE low - 1.5
ty(cLkH-NoEH) | FMC_CLK high to FMC_NOE high TheLk-0.5 -
tsupv-cLkHy | FMC_D[15:0] valid data before FMC_CLK high 1 -
th(CLKH-DV) FMC_DI[15:0] valid data after FMC_CLK high 3.5 -
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Table 112. Synchronous non-multiplexed NOR/PSRAM read timings“xz) (continued)

Symbol Parameter Min Max Unit
tsu(NWAIT-CLKH) FMC_NWA'T valid before FMC_CLK hlgh 2 - s
th(CLKH-NWAIT) FMC_NWA'T valid after FMC_CLK hlgh 3.5 -

1. CL=30 pF.

2. Guaranteed by characterization results.

Figure 50. Synchronous non-multiplexed PSRAM write timings
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