STMicroelectronics - STM32L496ZGT6TR Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

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 -
Microcontrollers"

Active

ARM® Cortex®-M4

32-Bit Single-Core

80MHz

CANbus, EBI/EMI, I2C, IrDA, LINbus, MMC/SD, QSPI, SAI, SPI, SWPMI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, LCD, PWM, WDT
115

1MB (1M x 8)

FLASH

320K x 8

1.71V ~ 3.6V

A/D 24x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

144-LQFP

144-LQFP (20x20)

https://www.e-xfl.com/product-detail/stmicroelectronics/stm321496zgt6tr

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/stm32l496zgt6tr-4398165
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

STM32L496xx List of figures

List of figures

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.

Figure 10.
Figure 11.
Figure 12.
Figure 13.
Figure 14.
Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.

Figure 20.
Figure 21.
Figure 22.
Figure 23.
Figure 24.
Figure 25.
Figure 26.
Figure 27.
Figure 28.
Figure 29.
Figure 30.
Figure 31.
Figure 32.
Figure 33.
Figure 34.
Figure 35.
Figure 36.
Figure 37.
Figure 38.
Figure 39.
Figure 40.
Figure 41.
Figure 42.
Figure 43.
Figure 44.
Figure 45.
Figure 46.
Figure 47.

S74

STM32L496xx block diagram . . .. ... ... . e 17
Multi-AHB bus matrix . .. ... 21
Power supply OVeIVIEW . . . . ..o 24
CloCK trEe . . . e 38
Voltage reference buffer. . ... ... . e 43
STM32L496Ax UFBGA169 pinout™ . ... 61
STM32L496Ax, external SMPS device, UFBGA169 pinout™ .. .................... 61
STM32L496Zx LQFP144 pinoutt . ... 62
STM32L496Zx, external SMPS device, LQFP144 pinout™ . . .. .. ... ... ... ... ... 63
STM32L496Qx UFBGA132 ballout™ . .. ... ... ... .. ... .. ... 64
STM32L496Vx LQFP100 pinout™ . . ... .. 65
STM32L496Vx WLCSP100 pinout™ . ..o 66
STM32L496Vx, external SMPS device, WLCSP100 pinout™ .. ........ .. ... ... .. 66
STM32L496Rx LQFP64 pinoutt) . . ... 67
STMB2L496XX MEMOTY MAP. v vttt e et e e e e e e e e e ettt 104
Pinloading conditions. . . . ... ... . . . 109
Pininputvoltage . . . ... ... 109
Power supply scheme. . . ... ... .. . . . . 110
Current consumption measurement scheme with and without external
SMPS power sUpply ... ..o 111
VREFINT versus temperature ... .......... .. . . e 118
High-speed external clock source AC timingdiagram ........................... 149
Low-speed external clock source AC timing diagram. . .......................... 149
Typical application withan 8 MHz crystal. . . ......... ... ... .. ... ... ... ... .... 151
Typical application with a 32.768 kHz crystal . . . .. ... ... . ... ... ... ....... 152
HSI16 frequency versus temperature. . . ... ... i 154
Typical current consumption versus MSI frequency. ............................ 157
HSI48 frequency versus temperature. . . ... ...t 159
I/Oinput characteristics .......... ... .. . . . 167
I/0 AC characteristics definitiont") ... ... ... 171
Recommended NRST pin protection . ....... ... ... ... ... . . . . .. 172
ADC accuracy characteristics. . . ........ .. 185
Typical connection diagram usingthe ADC . ... ... ... ... ... . . . .. i, 185
12-bit buffered / non-buffered DAC. . . . .. ... . . 188
SPI timing diagram - slave mode and CPHA =0 . ............ ... ... ... . ... ...... 205
SPI timing diagram - slave mode and CPHA =1 . ... ......... .. ... ... .. ... ..... 206
SPItiming diagram -mastermode . . . ... . ... 206
Quad SPI timing diagram-SDRmode. . . ........ ... .. 209
Quad SPI timing diagram -DDR mMode. . . .. .. ... e 209
SAl master timing waveforms. . ... . . . . 211
SAl slave timingwaveforms . . ... ... ... . e 212
SDIO high-speed mode . ... ... .. . . 213
SDdefault mode. . . ... . 214
Asynchronous non-multiplexed SRAM/PSRAM/NOR read waveforms .............. 216
Asynchronous non-multiplexed SRAM/PSRAM/NOR write waveforms . ... .......... 218
Asynchronous multiplexed PSRAM/NOR read waveforms. .. ..................... 219
Asynchronous multiplexed PSRAM/NOR write waveforms . ...................... 221
Synchronous multiplexed NOR/PSRAM read timings .. ......................... 223
DoclD029173 Rev 1 11/262




Pinouts and pin description STM32L496xx

Figure 10. STM32L496Qx UFBGA132 ballout(!)

1 2 3 4 5 6 7 8 9 10 " 12
A PE3 PE1 PB8 PH3-BOOTO PD7 PD5 PB4 PB3 PA15 PA14 PA13 PA12
B PE4 PE2 PB9 PB7 PB6 PD6 PD4 PD3 PD1 PC12 PC10 PA11
[ PC13 PES PEO VDD PB5 PG14 PG13 PD2 PDO PC11 VDDUSB PA10
D peis- PEG vss PF2 PF1 PFO PG12 PG10 PGO PA9 PA8 22
0SC32_IN
E peis- VBAT vss PF3 PG5 pcs pc7 PC6
0sC32_0uT
F PH0-OSC_IN VSss PF4 PF5 Vss Vss PG3 PG4 VSss Vss
G PH1- VDD PG11 PG6 VDD VDDIO2 PG1 PG2 VDD VDD
0sc_ouTt
H PCO NRST VDD PG7 PGO PD15 PD14 PD13
J VSSA/VREF- PC1 PC2 PA4 PA7 PG8 PF12 PF14 PF15 PD12 PD11 PD10
K PG15 PC3 PA2 PAS PC4 PF11 PF13 PD9 PD8 PB15 PB14 PB13
L VREF+ PAO PA3 PA6 PC5 PB2 PE8 PE10 PE12 PB10 PB11 PB12
opamp1_ | opampz_
M VDDA PA1 e s PBO PB1 PE7 PE9 PE11 PE13 PE14 PE15
MSv38035V3

1. The above figure shows the package top view.

3
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Pinouts and pin description STM32L496xx

Table 14. Legend/abbreviations used in the pinout table

Name Abbreviation Definition
Pin name Unlesg otherwise specified in brapkets below the pin name, the pin function during and after
reset is the same as the actual pin name
S Supply pin
Pin type | Input only pin
I/0 Input / output pin
FT 5V tolerant I/0
TT 3.6 V tolerant 1/0
RST Bidirectional reset pin with embedded weak pull-up resistor

Option for TT or FT I/Os

1/0 structure £ I/O, Fm+ capable
1@ I/0, with LCD function supplied by V| cp

u® I/0, with USB function supplied by Vppyse

_a “) I/0, with Analog switch function supplied by Vppa
5)

s 1/0 supplied only by Vppio2

Notes Unless otherwise specified by a note, all I/Os are set as analog inputs during and after reset.

Alternate
Pin functions

functions | Additional
functions

Functions selected through GPIOx_AFR registers

Functions directly selected/enabled through peripheral registers

The related I/O structures in Table 15 are: FT_f, FT_fa, FT_fl, FT_fla.

The related I/O structures in Table 15 are: FT_I, FT_fl, FT_lu.

The related I/O structures in Table 15 are: FT_u, FT_lu.

The related I/O structures in Table 15 are: FT_a, FT_la, FT_fa, FT_fla, TT_a, TT_la.
The related I/O structures in Table 15 are: FT_s, FT_fs.

a r 0N =

3
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Table 15. STM32L496xx pin definitions (continued)

Pin Number Pin functions
7] (7] o
o 4 o i o 5
3 uE) o & < % 2 uE) Pin name g 8 ?
S | = e | < | s |0 | < I |(function after | = 2 ° o
a | & |2 | T | < = < | @ £ - =z . Additional
L |0 |S | & o o I | o © reset) & Alternate functions .
g | O |lx |&§|lm|& | | o|Z o functions
| e~ 7] 3 e prt o L o =
= | O =) L |5 | @
~ L
= - =)
TIM1_BKIN, TIM3_CH1, TIM8_BKIN,
DCMI_PIXCLK, SPI1_MISO, USART3_CTS,
LPUART1_CTS, QUADSPI_BK1_IO3, OPAMP2_VINP,
22 | K9 | K9 | 31 | L4 ) 42 ) 42 | MA ) M4 PAB Vo | FTla | - LCD_SEG3, TIM1_BKIN_COMP2, ADC12_IN11
TIM8_BKIN_COMP2, TIM16_CH1,
EVENTOUT
- - - - | m4 - - | N4 | N4 | OPAMP2_VINM T |- |- -
TIM1_CH1N, TIM3_CH2, TIM8_CH1N,
(1) | 12C3_SCL, SPI1_MOSI, OPAMP2_VINM,
2 7 c6 32 = 43 43 L4 L4 PAT VO | FT fla QUADSPI_BK1_I02, LCD_SEG4, ADC12_IN12
TIM17_CH1, EVENTOUT
USART3_TX, QUADSPI_BK2_|03, COMP1_INM,
24 H6 K8 33 K5 44 44 H5 H5 PC4 /O | FT_ la | - LCD_SEG22, EVENTOUT ADC12_IN13
COMP1_INP,
25 K8 - 34 L5 45 45 J5 J5 PC5 I/0O | FT_la | - |USART3_RX, LCD_SEG23, EVENTOUT ADC12_IN14, WKUP5
TIM1_CH2N, TIM3_CH3, TIM8_CH2N,
SPI1_NSS, USART3_CK, OPAMP2_VOUT,
26 | J6 | H6 | 35 | M5 | 46 | 46 | K5 | K5 PBO Vo | TTta | - QUADSPI_BK1_l01, LCD_SEGS, ADC12_IN15
COMP1_OUT, SAIM_EXTCLK, EVENTOUT
TIM1_CH3N, TIM3_CH4, TIM8_CH3N,
DFSDM1_DATINO, USART3_RTS_DE, COMP1_INM,
27 K7 K7 36 M6 47 4 LS LS PB1 Vo | FTla | - LPUART1_RTS_DE, QUADSPI_BK1_lOO0, ADC12_IN16
LCD_SEGS6, LPTIM2_IN1, EVENTOUT
RTC_OUT, LPTIM1_OUT, I2C3_SMBA,
28 F5 J6 37 L6 48 48 N5 N5 PB2 /O | FT_ la | - DFSDM1_CKINO, LCD_VLCD, EVENTOUT COMP1_INP
- - - - K6 49 49 | M5 | M5 PF11 110 FT - |DCMI_D12, EVENTOUT -

uonduosap uid pue sjnouid

XX96¥1ZEINLS



} A®Y €/1620dl°0d

c9¢/8.

Table 15. STM32L496xx pin definitions (continued)

Pin Number Pin functions
[ n (]
(7] ) =
° s ~ s | 4 s Pin name g 2 ”
< . > Q
(2|98 |2 |3 |5 |8 | P |(functionafter| = 2 |3 "
a | & |2 | T | < = < | @ £ - =z . Additional
L |0 |S | & o o I | o © reset) & Alternate functions .
gl ol ||l | &l | o| % o functions
- = % g [ g o L g =
= S = g |2 |
e
= - =)
TIM4_CH2, 12C4_SDA, TSC_G6_104,
- - - 60 | H12 82 82 | K13 | K13 PD13 110 FT_fl | - |LCD_SEG33, FMC_A18, LPTIM2_OUT,
EVENTOUT
- - - - - 83 83 | H12 | H12 VSS S - - |-
- F1 F1 - - 84 84 | H13 | H13 VDD S - - -
TIM4_CH3, LCD_SEG34, FMC_DO0,
- G3 F3 61 H11 85 85 | K10 | K10 PD14 110 FT_I - | eVENTOUT
TIM4_CH4, LCD_SEG35, FMC_DA,
- F4 F2 62 | H10 | 86 86 | H11 | H11 PD15 110 FT_I -~ | eVENTOUT
SPI1_SCK, FMC_A12, SAI2_SCK_B,
- - - - G10 | 87 87 | J12 | J12 PG2 lfe} FT_s | - EVENTOUT
SPI1_MISO, FMC_A13, SAI2_FS_B,
- - - - F9 88 88 | J11 | J1 PG3 110 FT_s | - EVENTOUT
SPI1_MOSI, FMC_A14, SAI2_ MCLK_B,
- - - - F10 89 89 | J10 | J10 PG4 110 FT_s | - EVENTOUT
SPI1_NSS, LPUART1_CTS, FMC_A15,
- - - - E9 90 90 J9 J9 PG5 110 FT_s | - SAI2_SD_B, EVENTOUT
12C3_SMBA, LPUART1_RTS_DE,
- - - - G4 91 91 | G111 | GN1 PG6 110 FT_s | - EVENTOUT
I12C3_SCL, LPUART1_TX, FMC_INT,
- - - - H4 92 92 | H10 | H10 PG7 /0 | FT_fs | - SAI1_MCLK_A, EVENTOUT
- - - - J6 93 93 H9 H9 PG8 /0 | FT_fs | - |12C3_SDA, LPUART1_RX, EVENTOUT
- - - - - 94 94 | F13 | F13 VSS S - - |-

XX96¥1ZENLS
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Table 15. STM32L496xx pin definitions (continued)

Pin Number

LQFP64

WLCSP100

WLCSP100_SMPS

LQFP100
UFBGA132
LQFP144

LQFP144_SMPS

UFBGA169

UFBGA169_SMPS

Pin name

(function after
reset)

Pin type

1/0 structure

Notes

Pin functions

Alternate functions

Additional
functions

PG15

110

FT_s

LPTIM1_OUT, 12C1_SMBA, DCMI_D13,
EVENTOUT

COMP2_INM

55

C6

F5

89 A8 133

132

AG

AB

PB3
(JTDO/TRACES
WO)

110

FT la

JTDO/TRACESWO, TIM2_CH2, SPI1_SCK,
SPI3_SCK, USART1_RTS_DE,
OTG_FS_CRS_SYNC, LCD_SEG?7,
SAI1_SCK_B, EVENTOUT

COMP2_INP

56

C7

E6

90 A7 134

133

A5

A5

PB4 (NJTRST)

110

FT fla

NJTRST, TIM3_CH1, [2C3_SDA,
SPI1_MISO, SPI3_MISO, USART1_CTS,

UART5_RTS_DE, TSC_G2_|01, DCMI_D12,

LCD_SEGS8, SAI1_MCLK_B, TIM17_BKIN,
EVENTOUT

57

B7

Cc7

91 C5 | 135

134

B5

B5

PB5

110

FT la

LPTIM1_IN1, TIM3_CH2, CAN2_RX,
I2C1_SMBA, SPI1_MOSI, SPI3_MOSI,
USART1_CK, UART5_CTS, TSC_G2_102,
DCMI_D10, LCD_SEG9, COMP2_OUT,
SAI1_SD_B, TIM16_BKIN, EVENTOUT

58

A7

A7

92 B5 136

135

C5

C5

PB6

110

FT fa

LPTIM1_ETR, TIM4_CH1, TIM8_BKIN2,
I2C1_SCL, 12C4_SCL, DFSDM1_DATINS,
USART1_TX, CAN2_TX, TSC_G2_|03,
DCMI_D5, TIM8_BKIN2_COMP?2,
SAI1_FS_B, TIM16_CH1N, EVENTOUT

COMP2_INP

59

D7

B7

93 B4 137

136

D5

D5

PB7

1/0

FT fla

LPTIM1_IN2, TIM4_CH2, TIM8_BKIN,
I2C1_SDA, 12C4_SDA, DFSDM1_CKIN5,
USART1_RX, UART4_CTS, TSC_G2_104,
DCMI_VSYNC, LCD_SEG21, FMC_NL,
TIM8_BKIN_COMP1, TIM17_CH1N,
EVENTOUT

COMP2_INM, PVD_IN

60

E6

D7

94 A4 138

137

E5

ES5

PH3-BOOTO

I}

FT

EVENTOUT

XX96¥1ZENLS
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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/
] svsar | MRS 3255‘%1@'3’ ZGU2I4/ | SPHIZIDCMI | DFSDMI' |y pcr
QUADSPI

PFO - - - - 12C2_SDA - - -
PF1 - - - - 12C2_SCL i - -
PF2 - - - - 12C2_SMBA i - -
PF3 - - - - - - - -
PF4 - i ] i - - - i
PF5 - - - - - - - -
PF6 - TIM5_ETR | TIM5_CH1 - - i - -
PF7 - - TIM5_CH2 ; - - - -
PortF | prg - - TIM5_CH3 ) - - - -
PF9 - - TIM5_CH4 ; - - - -
PF10 - ] ; QUADSPI_CLK - - - -
PF11 - - i - - i - -
PF12 - - i - - i - -
PF13 ; ; ; ; 12C4_SMBA ; D[F)iTDl'\,\’l';— ;
PF14 - - i ] 12C4_SCL ] DFSDM1_CKING -
PF15 - - i ] 12C4_SDA i - -

uonduosap uid pue sinould
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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/ TIM2/15/16/17/
LPUART1/ CAN1/TSC OTG_FS/DCMI/ LCD COMP1/2/FM SAI1/2 LPTIM2 EVENOUT
CAN2 QUADSPI C/SWPMI1

PIO - - DCMI_D13 - - - - EVENTOUT

PI1 - - DCMI_D8 - - - - EVENTOUT

PI2 - - DCMI_D9 - - - - EVENTOUT

PI3 - - DCMI_D10 - - - - EVENTOUT

Pl4 - - DCMI_D5 - - - - EVENTOUT

PI5 - - DCMI_VSYNC - - - - EVENTOUT
Port! PI6 - - DCMI_D6 - - - - EVENTOUT
PI7 - - DCMI_D7 - - - - EVENTOUT

PI8 - - DCMI_D12 - - - - EVENTOUT

PI9 - CAN1_RX - - - - - EVENTOUT
PI10 - - - - - - - EVENTOUT
PI11 - - - - - - - EVENTOUT

uonduosap uid pue sjnouid
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Electrical characteristics STM32L496xx
Table 19. Voltage characteristics(!)
Symbol Ratings Min Max Unit
External main supply voltage (including Vpp,
Vppx - V. -0.3 4.0
DDX ™SS | Vppas Vopioz: Voouss: Vico: Vear)
Range 1 -0.3
VDD12 - VSS External SMPS supply voltage 1.32
Range 2 -0.3
- min (Vpp, Vooa, Vopioz: |V
Input voltage on FT_xxx pins Vgg-0.3
P g S0P ss Vbpuss: Vicp) * 4-0(5%)
VlN(Z) Input voltage on TT_xx pins Vgs-0.3 4.0
Input voltage on BOOTO pin Vsg 9.0
Input voltage on any other pins Vgs-0.3 4.0
Variations between different Vppy
IAVDpyl power pins of the same domain ) 50 mV
Variations between all the different
[Vssx-Vssl ground pins®) - 50 mV

> »

All main power (Vpp, Vppa: Vopio2: Vopusss Vicos Vear) and ground (Vss, Vssa) pins must always be connected to the
external power supply, in the permitted range.

V,y maximum must always be respected. Refer to Table 20: Current characteristics for the maximum allowed injected

current values.

This formula has to be applied only on the power supplies related to the 10 structure described in the pin definition table.

To sustain a voltage higher than 4 V the internal pull-up/pull-down resistors must be disabled.

Include VREF- pin.

Table 20. Current characteristics

Symbol Ratings Max Unit
>IVpp Total current into sum of all Vpp power lines (source)(!) (?) 150
>IVss Total current out of sum of all Vgg ground lines (sink)(") 150
IVpp(eiNy Maximum current into each Vpp power pin (source)(!)) 100
Vsspiny Maximum current out of each Vgg ground pin (sink)(") 100
Output current sunk by any I/0O and control pin except FT_f 20
loPiny Output current sunk by any FT_f pin 20
Output current sourced by any I/0O and control pin 20 mA
5| Total output current sunk by sum of all I/Os and control pins(3) 100
IO(PIN
(PIN) Total output current sourced by sum of all I/Os and control pins(3) 100
Injected current on FT_xxx, TT_xx, RST and B pins, except PA4, (5)
-5/+0
| (4) PAS
INJ(PIN)
Injected current on PA4, PA5 -5/0
Z|I|NJ(p|N)| Total injected current (sum of all I/Os and control pins)(G) 25

All main power (Vpp, Vppa: Vpopio2: Voouse: Vicp, Veat) and ground (Vss, Vssa) pins must always be connected to the
external power supplies, in the permitted range.

2. Valid also for VDD12 on SMPS Package

112/262
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STM32L496xx

Electrical characteristics

6.3.4 Embedded voltage reference
The parameters given in Table 25 are derived from tests performed under the ambient
temperature and supply voltage conditions summarized in Table 22: General operating
conditions.
Table 25. Embedded internal voltage reference
Symbol Parameter Conditions Min Typ Max Unit
VREFINT Internal reference voltage —40°C<Tp<+130°C 1.182 [ 1.212| 1.232 \Y,
ADC sampling time when
ts vrefint (1) reading the internal reference - 4) - - us
voltage
_ Start time of reference voltage @)
Sstart_vrefint | puffer when ADC is enable ) ) 8 12 HS
VgrerNT buffer consumption
from Vpp when converted by - - 125 | 20 MA
Ioo(VREFINTBUF) | oApc
Internal reference voltage
AVReriNT | spread over the temperature | Vpp =3V - 5 7.5 mV
range
Average temperature o o ) @) o
Teoeff coefficient —40°C < Tp <+130°C 30 50 ppm/°C
Acoets Long term stability 1000 hours, T = 25°C - 300 | 1000 | ppm
VDpDCoeff Average voltage coefficient 3.0V<Vpp<36V - 250 | 1200 | ppm/V
VRerINT piv1 | 1/4 reference voltage 24 25 26
o,
VRerNT DIv2 | 1/2 reference voltage - 49 50 51 Vv &
= REFINT
VREerINT DIv3 | 3/4 reference voltage 74 75 76
1. The shortest sampling time can be determined in the application by multiple iterations.
2. Guaranteed by design.
1S7 DoclD029173 Rev 1 117/262
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Table 41. Current consumption in Sleep and Low-power sleep modes, Flash ON

Conditions TYP max(
Symbol Parameter Voltage Unit
- A9€ | ¢ 1k | 25°C |55°C| 85°C |105°C [125°C| 25°C | 55°C | 85°C |105°C 125 °C
scaling
26MHz | 079 | 082 | 095 | 1.17 | 163 | 0.9 1.0 1.2 1.7 2.7
16 MHz | 0.54 | 0.57 | 0.7 092 | 138 | 06 0.7 1.0 1.4 24
8MHz | 033 | 037 | 049 | 071 | 117 | 0.4 0.5 0.7 1.2 2.2
Range2| 4MHz | 0.23 | 026 | 0.39 | 061 | 1.06 | 0.3 0.4 0.6 1.1 2.1
frcik = fise up 2MHz | 0.18 | 021 | 0.34 | 056 | 1.01 | 0.2 0.3 0.5 1.0 1.0
to 48 MHz
Supply |included, bypass 1MHz | 016 | 019 | 031 | 053 | 0.99 | 02 0.3 0.5 1.0 1.0
Ibp_ALL currentin | mode 100kHz | 0.13 | 017 | 029 | 051 | 0.96 | 0.1 0.3 0.5 1.0 19 | o
(Sleep) S'egp Zlela ?ﬂﬁabﬂve 80MHz | 257 | 262 | 276 | 3.01 | 353 | 28 2.9 3.2 3.8 4.9
mode, za
peripherals 72MHz | 2.34 | 238 | 253 | 278 | 329 | 26 2.7 3.0 35 46
disable 64MHz | 21 | 215 | 229 | 254 | 3.05 | 23 2.4 27 3.3 44
Range 1| 48 MHz | 1.58 | 163 | 1.78 | 2.03 | 254 | 1.8 1.9 2.2 2.7 3.8
32MHz | 111 | 115 | 1.3 154 | 205 | 1.2 1.4 1.7 2.2 3.3
24MHz | 0.87 | 091 | 1.06 1.3 | 1.81 1.0 1.1 1.4 1.9 3.0
16MHz | 063 | 0.67 | 082 | 1.06 | 156 | 0.7 0.8 1.1 1.6 2.7
Supply 2MHz | 103 | 140 | 270 506 | 985 | 130 | 247 | 500 | 990 | 2025
current in
lob_ALL o cower otk =fusi 1MHz | 742 | 111 | 245 | 476 | 955 | 100 | 215 | 467 | 963 | 1999 A
(LPSleep) sleep |2l Peripherals disable 400kHz | 60 |89.8 | 224 | 457 | 937 | 79 | 194 | 444 | 941 | 1975
mode 100 kHz | 53.7 | 84.1 | 216 448 928 70 185 434 933 | 1967

1.

Guaranteed by characterization results, unless otherwise specified.

soljsLIajorIRYI |BOLI}O3|T
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STM32L496xx

Electrical characteristics

Table 63. Flash memory characteristics() (continued)

Symbol Parameter Conditions Typ Max | Unit
Average consumption | Write mode 34 i
from Vpp Erase mode 3.4 -
lDD mA
Write mode 7 (for 2 ps) -
Maximum current (peak)
Erase mode 7 (for 41 ps) -
1. Guaranteed by design.
Table 64. Flash memory endurance and data retention
Symbol Parameter Conditions Min(" Unit
Nenp | Endurance Tp=-40to +105 °C 10 kcycles
1 keycle® at T, = 85 °C 30
1 keycle® at T, = 105 °C 15
1 keycle® at Ty = 125 °C 7
tRET Data retention Years
10 keycles® at Ty = 55 °C 30
10 keycles® at To = 85 °C 15
10 keycles® at Tp = 105 °C 10

1.

Guaranteed by characterization results.

2. Cycling performed over the whole temperature range.

3
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Static latch-up

Two complementary static tests are required on six parts to assess the latch-up
performance:

e A supply overvoltage is applied to each power supply pin.

e A current injection is applied to each input, output and configurable 1/O pin.

These tests are compliant with EIA/JJESD 78A IC latch-up standard.

Table 68. Electrical sensitivities

Symbol Parameter Conditions Class

LU Static latch-up class Tp = +105 °C conforming to JESD78A Il level A

1. Negative injection is limited to -30 mA for PFO, PF1, PG6, PG7, PG8, PG12, PG13, PG14.

I/0 current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vppox (for standard, 3.3 V-capable 1/O pins) should be avoided during normal
product operation. However, in order to give an indication of the robustness of the
microcontroller in cases when abnormal injection accidentally happens, susceptibility tests
are performed on a sample basis during device characterization.

Functional susceptibility to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting
current into the 1/0O pins programmed in floating input mode. While current is injected into
the 1/O pin, one at a time, the device is checked for functional failures.

The failure is indicated by an out of range parameter: ADC error above a certain limit (higher
than 5 LSB TUE), out of conventional limits of induced leakage current on adjacent pins (out
of the -5 pA/+0 pA range) or other functional failure (for example reset occurrence or
oscillator frequency deviation).

The characterization results are given in Table 69.
Negative induced leakage current is caused by negative injection and positive induced
leakage current is caused by positive injection.

Table 69. I/0 current injection susceptibility

Functional
susceptibility
Symbol Description Unit
Negative | Positive
injection | injection

Injected current on all pins except PA4, PA5, PBO, PF12,

PF13, OPAMP1_V1NM, OPAMP2_V1NM - NA

g™ Injected current on pins PBO, PF12, PF13 0 NA mA
Injected current on OPAMP1_V1NM, OPAMP2_V1NM 0 0
Injected current on PA4, PA5 pins -5 0

1. Guaranteed by characterization.

3
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Output voltage levels

Unless otherwise specified, the parameters given in the table below are derived from tests
performed under the ambient temperature and supply voltage conditions summarized in
Table 22: General operating conditions. All 1/Os are CMOS- and TTL-compliant (FT ORTT

unless otherwise specified).

Table 71. Output voltage characteristics(!)

Symbol Parameter Conditions Min Max Unit
VoL | Output low level voltage for an I/0 pin | CMOS port(z) - 0.4
ol =8 mA
Vo | Output high level voltage for an I/O pin Vopiox 2 2.7 V Vppiox-0-4 -
VoL® | Output low level voltage for an 1/0 pin | TTL port(®) - 0.4
Ilol =8 mA
Vor™ | Output high level voltage for an I/0 pin Vppiox 2 2.7 V 24 -
VoL ®) | Output low level voltage for an 1/0 pin lliol = 20 mA - 1.3
Vou® | Output high level voltage for an 1/O pin Vopiox 2 2.7V Vpopiox-1-3 -
VoL | Output low level voltage for an 1/0 pin ol = 4 mA - 0.45
Vou® | Output high level voltage for an 1/0 pin | Vobiox = 1.62V Vppiox-0-45 - v
VoL@ | Output low level voltage for an I/O pin ol = 2 mA - 0.35xVppjox
VOH(3) Output high level voltage for an 1/O pin 1.62V 2 Vppjox 21.08 V 0.65xVpp)|ox -
||IO|=20 mA _ 0.4
Vppiox = 2.7V
Vv Output low level voltage for an FT 1/10O ol = 10 mA
M | pin in FM+ mode (FT I/O with "f" Ve 2162V - 0.4
option) DDIOx = -
|I|O| =2mA _ 04

1.62 V 2 Vppjox 2 1.08 V

1. The |, current sourced or sunk by the device must always respect the absolute maximum rating specified in Table 19:
Voltage characteristics, and the sum of the currents sourced or sunk by all the I/Os (/O ports and control pins) must always
respect the absolute maximum ratings l,o.

168/262

TTL and CMOS outputs are compatible with JEDEC standards JESD36 and JESD52.

Guaranteed by design.

Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 29 and

Table 72, respectively.

Unless otherwise specified, the parameters given are derived from tests performed under
the ambient temperature and supply voltage conditions summarized in Table 22: General

operating conditions.
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Table 72. I/O AC characteristics(1)(2) (continued)

Speed | Symbol Parameter Conditions Min Max Unit
C=50 pF, 2.7 V<Vpp0x<3.6 V - 50
C=50 pF, 1.62 V<Vpp0x<2.7 V - 25
C=50 pF, 1.08 V<Vppox=1.62 V - 5
Fmax | Maximum frequency MHz
C=10 pF, 2.7 V<Vpp0x<3.6 V - 10003
C=10 pF, 1.62 V<Vpppx=2.7 V - 375
10 C=10 pF, 1.08 VSVDD|OXS162 V - 5
C=50 pF, 2.7 V<Vpp0x<3.6 V - 5.8
C=50 pF, 1.62 V<Vpp0x=2.7 V - 11
C=50 pF, 1.08 V=V <1.62V - 28
Tr/Tf | Output rise and fall time DDIOx ns
C=10 pF, 1.08 VSVDD|OXS162 V - 12
C=30 pF, 2.7 V<Vppox<3.6 V - 1200
C=30 pF, 1.62 V<Vppox=2.7 V - 50
C=30 pF, 1.08 V<Vppox=1.62 V - 10
Fmax | Maximum frequency 3 MHz
C=10 pF, 2.7 VEVpp0x<3.6 V - 1801
11 C=10 pF, 1.62 V=Vpppx=2.7 V - 75
C=10 pF, 1.08 VSVDD|OXS162 V - 10
C=30 pF, 2.7 V=Vpppx<3.6 V - 3.3
Tr/Tf | Output rise and fall time C=30 pF, 1.62 V=Vpp0x£2.7 V - 6 ns
C=30 pF, 1.08 V<Vppox=1.62 V - 16
Fmax | Maximum frequency - 1 MHz
Tf Output fall time(4) - 5 ns

1. The I/O speed is configured using the OSPEEDRY][1:0] bits. The Fm+ mode is configured in the SYSCFG_CFGR1 register.
Refer to the RM0351 reference manual for a description of GPIO Port configuration register.

2. Guaranteed by design.
This value represents the I/O capability but the maximum system frequency is limited to 80 MHz.

4. The fall time is defined between 70% and 30% of the output waveform accordingly to I2C specification.

3
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Table 80. ADC accuracy - limited test conditions 4(M2)3) (continued)

Sg:r Parameter Conditions(®) Min | Typ | Max | Unit
ADC clock frequency < Single Fast channel (max speed) | - | -71 | -69
Total 26 MHz, ended Slow channel (max speed) | - | -71 | -69
THD |harmonic |1.65V <Vppp = VREF+ < dB
distortion |3.6V, ) | Fast channel (max speed) | - | -73 | -72
) Differential
Voltage scaling Range 2 Slow channel (max speed) | - | -73 | -72

Guaranteed by design.
2. ADC DC accuracy values are measured after internal calibration.

ADC accuracy vs. negative Injection Current: Injecting negative current on any analog input pins should be avoided as this
significantly reduces the accuracy of the conversion being performed on another analog input. It is recommended to add a
Schottky diode (pin to ground) to analog pins which may potentially inject negative current.

4. The I/O analog switch voltage booster is enable when Vppa < 2.4 V (BOOSTEN = 1 in the SYSCFG_CFGR1 when
Vppa < 2.4 V). It is disable when Vppa = 2.4 V. No oversampling.

3
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Figure 31. ADC accuracy characteristics

Vssa
4095
4094
4093

(1) Example of an actual transfer curve
(2) The ideal transfer curve
(3) End point correlation line

ET = Total Unajusted Error: maximum deviation
between the actual and ideal transfer curves.
Eo = Offset Error: maximum deviation

between the first actual transition and the first
ideal one.

Ec = Gain Error: deviation between the last
ideal transition and the last actual one.

Ep = Differential Linearity Error: maximum
deviation between actual steps and the ideal ones.
EL = Integral Linearity Error: maximum deviation
between any actual transition and the end point
correlation line.

4093 4094 4095 4096

VDDA

MS19880V2

3

Figure 32. Typical connection diagram using the ADC

VDDA
Vr Sample and hold ADC converter
Ran R
AIN . AINX E] ADC 12.bit
converter
Cparasitic(z) VT ® CADC
(an) I VAN ° T

MS33900V5

Refer to Table 75: ADC characteristics for the values of Ryn, Rapc @and Capc-

2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the
pad capacitance (refer to Table 70: I/O static characteristics for the value of the pad capacitance). A high
Cparasitic value will downgrade conversion accuracy. To remedy this, fapc should be reduced.

3. Refer to Table 70: /O static characteristics for the values of lg.

General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 18: Power supply
scheme. The 10 nF capacitor should be ceramic (good quality) and it should be placed as

close as possible to the chip.
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Communication interfaces characteristics

I2C interface characteristics

The 12C interface meets the timings requirements of the 1°C-bus specification and user
manual rev. 03 for:

e  Standard-mode (Sm): with a bit rate up to 100 kbit/s

e Fast-mode (Fm): with a bit rate up to 400 kbit/s

e  Fast-mode Plus (Fm+): with a bit rate up to 1 Mbit/s.

The 12C timings requirements are guaranteed by design when the 12C peripheral is properly
configured (refer to RM0351 reference manual).

The SDA and SCL /O requirements are met with the following restrictions: the SDA and
SCL I/O pins are not “true” open-drain. When configured as open-drain, the PMOS
connected between the 1/0O pin and Vpp oy is disabled, but is still present. Only FT_f I/O pins
support Fm+ low level output current maximum requirement. Refer to Section 6.3.14: I/0O
port characteristics for the 12C I/Os characteristics.

All 12C SDA and SCL 1/Os embed an analog filter. Refer to the table below for the analog
filter characteristics:

Table 94. 12C analog filter characteristics(!)

Symbol Parameter Min Max Unit
Maximum pulse width of spikes
taF that are suppressed by the analog 50(2) 2600 ns
filter

1. Guaranteed by design.
2. Spikes with widths below tar(min) are filtered.

3. Spikes with widths above tar(max) are not filtered
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Table 113. Synchronous non-multiplexed PSRAM write timings“)(z)

Symbol Parameter Min Max | Unit
twcLk) FMC_CLK period 2THeLk-0.5 -
taycikinexy) |FMC_CLK low to FMC_NEx low (x=0..2) - 2
tyacLkn-NExH) | FMC_CLK high to FMC_NEXx high (x=0...2) ThoLkt0.5 -
tycLk-NapvL) |FMC_CLK low to FMC_NADV low - 0.5
ty.cLk-NADVH) | FMC_CLK low to FMC_NADV high 0 -
ty(cLKL-AV) FMC_CLK low to FMC_Ax valid (x=16...25) - 4
tycLkr-arvy | FMC_CLK high to FMC_Ax invalid (x=16...25) 0 - o
tycikenwer) | FMC_CLK low to FMC_NWE low - 1.5
ty(cLkn-NweH) | FMC_CLK high to FMC_NWE high THek*1 -
ty(cLkL-Datay | FMC_D[15:0] valid data after FMC_CLK low - 3
tycLke-npLy) | FMC_CLK low to FMC_NBL low 1.5 -
tycLkH-nBLH) | FMC_CLK high to FMC_NBL high TheLk*0.5 -
tsuNwAIT-cLkH) | FMC_NWAIT valid before FMC_CLK high 2 -
FMC_NWAIT valid after FMC_CLK high 3.5 -

th(CLKH-NWAIT)

1. CL=30 pF.

2. Guaranteed by characterization results.

NAND controller waveforms and timings

Figure 51 through Figure 54 represent synchronous waveforms, and Table 114 and
Table 115 provide the corresponding timings. The results shown in these tables are
obtained with the following FMC configuration:
e COM.FMC_SetupTime = 0x01

e COM.FMC_WaitSetupTime = 0x03

e COM.FMC_HoldSetupTime = 0x02

e COM.FMC_HiZSetupTime = 0x01

e ATT.FMC_SetupTime = 0x01

e ATT.FMC_WaitSetupTime = 0x03

e ATT.FMC_HoldSetupTime = 0x02

e ATT.FMC_HiZSetupTime = 0x01

e Bank=FMC_Bank NAND

e MemoryDataWidth = FMC_MemoryDataWidth_16b

e ECC=FMC_ECC_Enable

e ECCPageSize = FMC_ECCPageSize_512Bytes

e TCLRSetupTime =0
e TARSetupTime =0
In all timing tables, the Ty k is the HCLK clock period.

3
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SWPMI characteristics

The Single Wire Protocol Master Interface (SWPMI) and the associated SWPMI_10
transceiver are compliant with the ETSI TS 102 613 technical specification.

Table 117. SWPMI electrical characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
SWP Class B
t SWPMI lator startup ti - - | 300
SWPSTART regulator startup time 27V S Vpp<3,3V ys
Vcore Voltage range 1 500 | - -
tSWPBlT SWP bit duration ns
VcoRe Voltage range 2 620 | - -

SD/SDIO MMC card host interface (SDIO) characteristics

Unless otherwise specified, the parameters given in Table 118 for the SDIO/MMC interface
are derived from tests performed under the ambient temperature, fpc| k2 frequency and Vpp
supply voltage conditions summarized in Table 22, with the following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 10
e Capacitive load C = 30 pF
e  Measurement points are done at CMOS levels: 0.5Vpp

Refer to Section 6.3.14: I/O port characteristics for more details on the input/output
characteristics.

Figure 56. SDIO high-speed mode
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