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83
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STM32L496xx Functional overview
without having any impact on the timing of “injected” conversions
—  “injected” conversions for precise timing and with high conversion priority
3.25 Random number generator (RNG)

All devices embed an RNG that delivers 32-bit random numbers generated by an integrated
analog circuit.

3.26 Digital camera interface (DCMI)
The devices embed a camera interface that can connect with camera modules and CMOS
sensors through an 8-bit to 14-bit parallel interface, to receive video data. The camera
interface can sustain a data transfer rate up to 54 Mbyte/s at 54 MHz. It features:
e  Programmable polarity for the input pixel clock and synchronization signals
e  Parallel data communication can be 8-, 10-, 12- or 14-bit
e  Supports 8-bit progressive video monochrome or raw bayer format, YCbCr 4:2:2
progressive video, RGB 565 progressive video or compressed data (like JPEG)
e  Supports continuous mode or snapshot (a single frame) mode
e  Capability to automatically crop the image
3.27 Timers and watchdogs
The STM32L496xx includes two advanced control timers, up to nine general-purpose
timers, two basic timers, two low-power timers, two watchdog timers and a SysTick timer.
The table below compares the features of the advanced control, general purpose and basic
timers.
Table 10. Timer feature comparison
. . Counter Counter | Prescaler DMA Capture/ Complementary
Timer type Timer . request compare
resolution type factor X outputs
generation | channels
Any integer
Ai‘éi?r‘;?d TIM1, TIM8 16-bit Li]p’ /32‘\’,"\/:' between 1 Yes 4 3
P and 65536
Any integer
General- |11\ TiMs 32.pit | UP dOWN. | ween 1 Yes 4 No
purpose Up/down and 65536
Any integer
General- | 11vi3 Tima 16-bit | OPrdOWN, 1 tveen 1 Yes 4 No
purpose Up/down and 65536
Any integer
GS:‘GJ:"E TIM15 16-bit Up between 1 Yes 2 1
purp and 65536
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3.34

3.35
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Table 13. SAl implementation

SAl features(!) SAI1 SAI2
128, LSB or MSB-justified, PCM/DSP, TDM, AC’'97 X X
Mute mode X X
Stereo/Mono audio frame capability. X X
16 slots X X
Data size configurable: 8-, 10-, 16-, 20-, 24-, 32-bit X X
FIFO Size X (8 Word) X (8 Word)
SPDIF X X

1. X: supported

Single wire protocol master interface (SWPMI)

The Single wire protocol master interface (SWPMI) is the master interface corresponding to
the Contactless Frontend (CLF) defined in the ETSI TS 102 613 technical specification. The
main features are:

e full-duplex communication mode

e automatic SWP bus state management (active, suspend, resume)
e configurable bitrate up to 2 Mbit/s

e automatic SOF, EOF and CRC handling

SWPMI can be served by the DMA controller.

Controller area network (CAN)

The two CANs are compliant with the 2.0A and B (active) specifications with a bit rate up to
1Mbit/s. They can receive and transmit standard frames with 11-bit identifiers as well as
extended frames with 29-bit identifiers. Each CAN has three transmit mailboxes, two receive
FIFOS with 3 stages and 28 shared scalable filter banks (all of them can be used even if one
CAN is used). 256 bytes of SRAM are allocated for each CAN.

3

DoclD029173 Rev 1




} A®Y €/1620dl°0d

29¢/08

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 e 5 ?
S | = e | < | s |0 | < I |(function after | + 2 ° o
o o o = < = I | <« o f= - =z . Additional
o |l | S |2 | @ o I o | @ reset) & Alternate functions .
g | O |lx |&§|lm|& | | o|Z o functions
' = 7] 3 ™ prt o L o =
= | O =) L |5 | @
< L
= - =)
TIM1_ETR, SPIM1_MOSI, USART1_RTS_DE
45 C1 C1 71 | A2 | 104 | 104 | D13 | D13 PA12 110 FT_u | - CAN1_TX, OTG FS_DP, EVENTOUT
PA13 JTMS/SWDIO, IR_OUT, OTG_FS_NOE,

46 C2 | c2 72 ] AT 1105 ) 105 | AT AN (JTMS/SWDIO) Vo FT " | SWPMI1_TX, SAI1_SD_B, EVENTOUT
47 | B1 | B1 | - - - - - - VSS s - - -
48 A1 A1 73 | C11 | 106 | 106 | E12 | E12 VDDUSB S - - |-
- - - 74 F11 107 | 107 | C12 | C12 VSS S - - |-
- - - 75 | G11 | 108 | 108 | C13 | C13 VDD S - - |-
- - - - - - - E11 | EN PH6 110 FT - |12C2_SMBA, DCMI_D8, EVENTOUT
- - - - - - - D12 | D12 PH7 110 FT_f | - [I2C3_SCL, DCMI_D9, EVENTOUT
- - - - - - - D11 | DM PH9 110 FT - |12C3_SMBA, DCMI_DO, EVENTOUT
- - - - - - - B13 | B13 PH12 110 FT - | TIM5_CH3, DCMI_D3, EVENTOUT
- - - - - - - A13 | A13 PH14 /10 FT - | TIM8_CH2N, DCMI_D4, EVENTOUT
- - - - - - - B12 | B12 PH15 110 FT - | TIM8_CH3N, DCMI_D11, EVENTOUT
) ) ) ) ) ) ) A12 | A12 PIO /o FT _ | TIM5_CH4, SPI2_NSS, DCMI_D13,

EVENTOUT

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

Pin Number Pin functions
n 7 o
a P a i o 5
S uE) - o < % 2 uE) Pin name g 5 ?
s S |a 2= |3 |8 |z | 4 |(unctionafter| = 2 |38 Additional
& n =] o = a 3 g © reset) a Y z Alternate functions .
- e | Q9w || Q| = o functions
(¢} Q o e} m e} - m < (©)
| e~ 7] 3 e prt o L o =
2 | o =) L |5 | @
P~ ™
S - =
QUADSPI_BK2_NCS, SPI3_MISO,
USART3_RX, UART4_RX, TSC_G3_I03,
52 C3 D4 79 C10 | M2 | 112 E9 E9 PC11 1/0 FT_I - | DCMI_D4,
LCD_COMS5/LCD_SEG29/LCD_SEG41,
SDMMC1_D3, SAI2_MCLK_B, EVENTOUT
TRACEDS3, SPI3_MOSI, USART3_CK,
53 C4 C4 80 B10 | 113 | 113 F8 F8 PC12 110 FT_I - lLJé\STga-II-\jI(é/-[gg_gg_Gl(?(;?ngMé_EEégAiZ
SDMMC1_CK, SAI2_SD_B, EVENTOUT
- B3 B3 81 C9 114 | 114 B8 B8 PDO 1/0 FT - ?;Ié—ggséegﬁggd?DAﬂN7' CAN1_RX,
- A3 A3 82 B9 115 | 115 | C8 C8 PD1 110 FT - E;Ié—ggKé\?gﬁggJ?CKlNz CAN1_TX,
TRACED2, TIM3_ETR, USART3_RTS_DE,
54 E4 D5 83 Cc8 116 | 116 | D8 D8 PD2 1/0 FT_I - EQSTSETA);/ES_?E(Q; /Egllé)/l I_SI|DE1(14‘1.3
SDMMC1_CMD, EVENTOUT
SPI2_SCK, DCMI_D5, SPI2_MISO,
- | - | - |8 | B8 |17 |117 | E8 | EB PD3 o | FT | - BEiDD'\g;TDE:\;zINﬁb%SéARATCZ_c;CJ(S'
EVENTOUT -
SPI2_MOSI, DFSDM1_CKINO,
- B4 C5 85 B7 118 | 118 | C7 Cc7 PD4 110 FT - | USART2_RTS_DE, QUADSPI_BK2_100,
FMC_NOE, EVENTOUT
- E5 B4 86 A6 119 | 119 | D7 D7 PD5 110 FT - ::J“S/IQRL\Z/V_EXI,ESEJ'\IAE()SS_:__BKQ_|O1,
- - - - - 120 | 120 - - VSS S - - |-
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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 cglt}igéng?/ Dol QUADSPI COMPA/ USART1/2/3
QUADSPI
DFSDM1_
PCO - LPTIM1_IN1 |2C4_SCL - 12C3_SCL - DATINA -
PC1 TRACEDO LPTIM1_OUT I2C4_SDA SPI2_MOSI I2C3_SDA - DFSDM1_CKIN4 -
DFSDM1_
PC2 - LPTIM1_IN2 - - - SPI2_MISO CKOUT -
PC3 - LPTIM1_ETR - - - SPI2_MOSI - -
PC4 - - - - - - - USART3_TX
PC5 - - - - - - - USART3_RX
PC6 - - TIM3_CH1 TIM8_CH1 - - DFSDM1_CKIN3 -
DFSDM1_
PC7 - - TIM3_CH2 TIM8_CH2 - - DATINS -
PortC| pcs - - TIM3_CH3 TIM8_CH3 - - - -
PC9 - TIM8_BKIN2 TIM3_CH4 TIM8_CH4 DCMI_D3 - [2C3_SDA -
PC10 | TRACED1 - - - - - SPI3_SCK USART3_TX
QUADSPI_BK
PC11 - - - - - 2 NCS SPI3_MISO USART3_RX
PC12 | TRACED3 - - - - - SPI3_MOSI USART3_CK
PC13 - - - - - - - -
PC14 - - - - - - - -
PC15 - - - - - - - -

XX96¥1ZENLS

uonduosap uid pue sinould



STM32L496xx Electrical characteristics

6

6.1

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

3

Electrical characteristics

Parameter conditions

Unless otherwise specified, all voltages are referenced to Vgg.

Minimum and maximum values

Unless otherwise specified, the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Ty = 25 °C and Tp = Tymax (given by
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes and are not tested in production. Based on
characterization, the minimum and maximum values refer to sample tests and represent the
mean value plus or minus three times the standard deviation (mean +30).

Typical values

Unless otherwise specified, typical data are based on T =25 °C, Vpp = Vppa =3 V. They
are given only as design guidelines and are not tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range, where 95% of the devices have an
error less than or equal to the value indicated (mean 1+20).

Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 16.

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 17.

Figure 16. Pin loading conditions Figure 17. Pin input voltage
MCU pin MCU pin
C=50pF
MS19210v1 MS19211V1
DocID029173 Rev 1 109/262




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

DoclD029173 Rev 1

S74




cac/iel

| ASY €/1620dl°0d

Table 27. Current consumption in Run modes, code with data processing running from Flash, ART enable

(Cache ON Prefetch OFF) and power supplied by external SMPS (VDD12 =1.10 V)

Conditions(! TYP
Symbol Parameter Unit
- fuck | 25°C | 55°C | 85°C | 105°C [125°C
80MHz | 3.39 | 3.42 | 3.48 357 | 3.74
72MHz | 3.06 | 3.09 | 3.15 324 | 343
64 MHz | 2.74 | 2.76 | 2.81 2.91 3.10
48 MHz | 2.06 | 2.08 | 2.14 223 | 242
32MHz | 1.39 | 141 | 1.46 1.56 1.74
1op_aLu(Ru) Supply iﬁgjgt in Run ];I)—ilf)ll__KO T\l fgggvl;p to 48MHz included, bypass mode 24MHz | 1.06 | 1.07 | 113 | 122 | 1.40 A
48 MHz all peripherals disable 16MHz | 0.72 | 0.74 | 0.79 0.88 1.06
8MHz | 0.39 | 041 | 0.46 0.56 | 0.75
4MHz | 022 | 0.24 | 0.29 0.39 | 0.58
2MHz | 0.14 | 0.16 | 0.21 0.30 | 0.50
1MHz | 0.10 | 0.11 | 0.16 0.26 | 0.46
100 kHz | 0.06 | 0.07 | 0.13 022 | 042

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 30. Current consumption in Run and Low-power run modes, code with data processing
running from SRAM1

Conditions TYP MAX(1)

Symbol Parameter Unit

Voltage o o ° 105 125 o o o 105 125

scaling fucik | 25°C | 55°C | 85°C | ¢ o |25°C|55°C |85°C| ¢ oo

26MHz | 272 | 276 | 289 | 312 | 358 | 30 | 31 | 34 | 38 | 48

16MHz | 1.73 | 176 | 1.89 | 212 | 258 | 19 | 20 | 23 | 27 | 37

8MHz | 093 | 096 | 1.09 | 131 | 1.77 | 1.0 | 11 | 142 | 18 | 2.8

Range2| 4MHz | 053 | 057 | 0.69 | 0.91 | 1.36 | 06 0.7 0.9 1.4 2.4

IgaLgJJQSE up 2MHz | 033 | 036 | 049 | 0.71 | 116 | 04 | 05 | 07 | 12 | 22

Suggly | ncluded, bypass 1MHz | 023 | 026 | 039 | 061 | 106 | 02 | 04 | 06 | 1.1 | 21
| (Run) Currgstyin mode 100kHz | 0.14 | 047 | 0.3 | 052 | 0.97 | 02 | 03 | 05 | 1.0 | 20 |

PALL Run mode Zg%\/ﬁ“ al?ove 80MHz | 9.71 | 9.78 | 9.95 | 102 | 10.8 | 106 | 10.7 | 1.1 | 11.6 | 12.7

Z a

peripherals 72MHz | 877 | 884 | 9 | 927 | 98 | 96 | 97 | 100 | 106 | 11.7

disable 64MHz | 7.82 | 789 | 805 | 832 | 884 | 85 | 87 | 90 | 95 | 106

Range 1| 48MHz | 587 | 593 | 6.1 | 636 | 688 | 64 | 66 | 69 | 74 | 85

32MHz | 397 | 403 | 418 | 444 | 495 | 44 | 45 | 48 | 53 | 64

24MHz | 3.02 | 307 | 322 | 347 | 399 | 33 | 35 | 37 | 43 | 54

16MHz | 207 | 211 | 226 | 251 | 3.02 | 23 | 24 | 27 | 32 | 43

2MHz | 258 | 296 | 430 | 665 | 1140 | 295 | 402 | 634 | 1154 | 2180

Suppl

| Currgﬁtﬁn freLk = fusi 1MHz | 136 | 180 | 314 | 550 | 1020 | 170 | 283 | 530 | 1034 | 2065
DD_ALL all peripherals disable HA

(LPRun) 'OW-POVLGF FLASH in power-down 400kHz | 785 | 109 | 241 | 475 | 951 | 90 | 206 | 458 | 958 | 1991

run mode
100kHz | 37.4 | 781 | 208 | 440 | 918 | 53 | 171 | 429 | 925 | 1957

1.

Guaranteed by characterization results, unless otherwise specified.

XX96¥1ZEINLS
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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

XX96¥1CEINLS



[414154"

| ASY €/1620dl°0d

Table 49. Current consumption in VBAT mode

Conditions TYP MAX
Symbol Parameter Unit
- Vgar | 25°C |55°C| 85°C |105°C [125°C| 25°C | 55°C | 85°C |105°C [125°C
1.8V 2 18 110 329 908 - - - - -
24V 2 20 125 371 1016 - - - - -
RTC disabled
3V 3 25 154 546 1965 - - - - -
36V 10 57 324 963 | 2688 - - - - -
1.8V 198 | 216 312 535 - - - - - -
Backup domain | 11 C énabled and 24V | 280 | 300 | 411 | 664 - - - - - -
lDDVBAT su Iy current clocked by LSE nA
PP bypassed at 32768 Hz 3V 375 402 544 943 - - - - - -
36V 488 | 529 791 1459 - - - - - -
1.8V 320 | 347 | 448 856 1432 - - - - -
RTC enabled and 24V | 405 | 436 | 550 | 921 | 1567 | - - - - -
clocked by LSE
quartz® 3V 512 | 545 686 1128 | 2529 - - - - -
36V 648 | 705 976 1588 | 3293 - - - - -

1. Guaranteed by characterization results, unless otherwise specified.
2. Based on characterization done with a 32.768 kHz crystal (MC306-G-06Q-32.768, manufacturer JFEVNY) with two 6.8 pF loading capacitors.

soljsLIajorIRYI |BOLI}O3|T
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Electrical characteristics STM32L496xx

Table 50. Peripheral current consumption (continued)

. Low-power run .
Peripheral Range 1 Range 2 and sleep Unit
APB2 |All APB2 on 55.40 41.33 46.00
WA/MHz
ALL 234.98 195.83 235.70

1. The BusMatrix is automatically active when at least one master is ON (CPU, DMA).

2. The GPIOx (x= A...l) dynamic current consumption is approximately divided by a factor two versus this table values when
the GPIO port is locked thanks to LCKK and LCKy bits in the GPIOx_LCKR register. In order to save the full GPIOx current
consumption, the GPIOx clock should be disabled in the RCC when all port I/Os are used in alternate function or analog
mode (clock is only required to read or write into GPIO registers, and is not used in AF or analog modes).

3. The AHB to APB1 Bridge is automatically active when at least one peripheral is ON on the APB1.
4. The AHB to APB2 Bridge is automatically active when at least one peripheral is ON on the APB2.

The consumption for the peripherals when using SMPS can be found using STM32CubeMX
PCC tool.

6.3.6 Wakeup time from low-power modes and voltage scaling
transition times

The wakeup times given in Table 51 are the latency between the event and the execution of
the first user instruction.

The device goes in low-power mode after the WFE (Wait For Event) instruction.

Table 51. Low-power mode wakeup timings(!)

Symbol Parameter Conditions Typ | Max | Unit
i Wakeup time from Sleep 6 6
WUSLEEP -
mode to Run mode Nb of
CPU
Wakeup time from Low- Wakeup in Flash with Flash in power-down cycles
twuLpsLEep | power sleep mode to Low- | during low-power sleep mode (SLEEP_PD=1in | 6.6 8.3
power run mode FLASH_ACR) and with clock MSI = 2 MHz
Wakeup clock MSI = 48 MHz 70 | 116
Range 1
Wakeup clock HSI16 =16 MHz | 6.2 | 10.7
Wake up time from Stop 0 _
mode to Run mode in Flash Wakeup clock MSI = 24 MHz 73 | 11.7
Range 2 Wakeup clock HSI16 =16 MHz | 6.2 | 10.7
Wakeup clock MSI = 4 MHz 76 | 13.2
t us
WUSTOPo Wakeup clock MSI =48 MHz | 2.5 | 2.9
Range 1
Wake up time from Stop 0 Wakeup clock HSI16 = 16 MHz | 2.7 29
mode to Run mode in Wakeup clock MSI = 24 MHz 3.2 3.6
SRAMT Range 2 Wakeup clock HSI16 = 16 MHz | 2.7 29
Wakeup clock MSI = 4 MHz 5.7 | 13.2
146/262 DoclD029173 Rev 1 Kys




Electrical characteristics STM32L496xx
High-speed internal 48 MHz (HS148) RC oscillator
Table 60. HSI48 oscillator characteristics(!)

Symbol Parameter Conditions Min Typ Max | Unit
fHsias HSI48 Frequency Vpp=3.0V, Tp=30°C - 48 - MHz
TRIM HSI48 user trimming step - - 0.11@ | 0.18@ | %

USER TRIM N 3) ®3) o
COVERAGE HSI48 user trimming coverage +32 steps +3 3.5 - %
DuCy(HSI48) | Duty Cycle - 45() - 55) | o
Vpp=3.0Vto3.6YV, 3
Accuracy of the HSI48 oscillator T:E -151t0 85 °C ) ) +30)
ACCysius rEL | OVer temperature (factory %
~ | calibrated) Vpp=1.65V1t0 36V, . . +4.50)
Tp=-40to 125 °C -
- 3 3
HSI48 oscillator frequency drift Vbp=3V1t036V - 0.025() 0.05¢) o
Dypp(HSI48) | . hV %o
with Vpp Vpp =1.65Vt0 3.6V - 0.05® | 0.1
t,(HSI48) | HSI48 oscillator start-up time - - 2.5 6 us
Ipp(HSI48) HS148 osclzlllator power ) ) 340(2) 380@ | uA
consumption
. Next transition jitter ) ) : @) _
Nr jitter Accumulated jitter on 28 cycles(4) +-0.15 ns
. Paired transition jitter ) ) : @) )
Pr jitter Accumulated jitter on 56 cycles(4) +-0.25 ns
1. Vpp =3V, Ty =40 to 125°C unless otherwise specified.
2. Guaranteed by design.
3. Guaranteed by characterization results.
4. Jitter measurement are performed without clock source activated in parallel.
158/262 DoclD029173 Rev 1 Kys




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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Table 72. 1/0 AC characteristics(!(?

Speed | Symbol Parameter Conditions Min Max Unit
C=50 pF, 1.62 V=Vpppx=2.7 V - 1
C=50 pF, 1.08 V<Vppoxs1.62 V - 0.1
Fmax | Maximum frequency MHz
C=10 pF, 2.7 V<Vpp0x<3.6 V - 10
00 C=10 pF, 1.08 V=Vpp oxs1.62 V - 0.1
C=50 pF, 1.62 V=Vpppx=2.7 V - 52
C=50 pF, 1.08 V=V <1.62V - 140
Tr/Tf | Output rise and fall time DDIOx ns
C=10 pF, 2.7 V<Vpp0x<3.6 V - 17
C=10 pF, 1.08 V<Vpp ox=1.62 V - 110
C=50 pF, 1.62 V=Vpppx=2.7 V - 10
C=50 pF, 1.08 V=V <1.62V - 1
Fmax | Maximum frequency DDIOx MHz
C=10 pF, 2.7 V<Vpp0x<3.6 V - 50
o C=10 pF, 1.08 V<Vpp ox=1.62 V - 1
C=50 pF, 1.62 V=Vpppx=2.7 V - 16
C=50 pF, 1.08 V=V <1.62V - 40
Tr/Tf | Output rise and fall time DDIOx ns
C=10 pF, 2.7 V<Vpp0x<3.6 V - 4.5
C=10 pF, 1.08 V<Vpp ox=1.62 V - 21
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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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Table 110. Synchronous multiplexed NOR/PSRAM read timings“)(z)

Symbol Parameter Min Max Unit
twicLk) FMC_CLK period 2THcLk-0.5 -
tycikinexy) | FMC_CLK low to FMC_NEX low (x=0..2) - 2
ta(cLkH_NExH) | FMC_CLK high to FMC_NEX high (x= 0...2) ThoLkt0.5 -
tyicLke-NaDvL) | FMC_CLK low to FMC_NADV low - 1
tycLkL-NADVH) | FMC_CLK low to FMC_NADV high 0 -
tycLk-av) | FMC_CLK low to FMC_Ax valid (x=16...25) - 4.5
tyckH-alvy | FMC_CLK high to FMC_Ax invalid (x=16...25) THeLK -
tycLk-NoeL) | FMC_CLK low to FMC_NOE low - 1.5 ns
ty(cLkH-NoEH) | FMC_CLK high to FMC_NOE high Thelk*0.5 -
tycLke-apyy | FMC_CLK low to FMC_AD[15:0] valid - 3
tycLkr-abvy | FMC_CLK low to FMC_AD[15:0] invalid 0 -
tsuiabv-cLkH) | FMC_A/D[15:0] valid data before FMC_CLK high 1 -
thicLkH-aDv) | FMC_A/D[15:0] valid data after FMC_CLK high 3.5 -
tsunwaIT-cLkH) | FMC_NWAIT valid before FMC_CLK high 2 -
thicLkr-NwaiT) | FMC_NWAIT valid after FMC_CLK high 3.5 -
1. CL=30 pF.
2. Guaranteed by characterization results.
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Figure 48. Synchronous multiplexed PSRAM write timings
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Figure 54. NAND controller waveforms for common memory write access
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Table 114. Switching characteristics for NAND Flash read cycles“)(z)

Symbol Parameter Min Max Unit
Tw(NOE) FMC_NOE low width 4THeLk-0.5| 4Tk *0.5

Tsup-Nog) | FMC_D[15-0] valid data before FMC_NOE high 12 -

ThNnoe-p) | FMC_D[15-0] valid data after FMC_NOE high 0 - ns
Tance-Nog) | FMC_NCE valid before FMC_NOE low - 3THeokt1
ThNoe-ALE) | FMC_NOE high to FMC_ALE invalid 4TheLk-2 -

1. CL=30 pF.
2. Guaranteed by characterization results.
Table 115. Switching characteristics for NAND Flash write cycles(!(2)
Symbol Parameter Min Max Unit
Tw(NWE) FMC_NWE low width 4THelk-0.5 | 4TycLkt0.5

Ty(NWE-D) FMC_NWE low to FMC_D[15-0] valid 5 -

Th(NWE-D) FMC_NWE high to FMC_D[15-0] invalid 2Thewk-1 - .

Td(D-NWE) FMC_D[15-0] valid before FMC_NWE high 5Thelk-1 -
Tynce_Nwe) | FMC_NCE valid before FMC_NWE low - 3ThHekt1
Thinwe-aLe)y | FMC_NWE high to FMC_ALE invalid 2Thok-2 -

1. CL=30 pF.
2. Guaranteed by characterization results.
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The following examples show how to calculate the temperature range needed for a given
application.

Example 1: High-performance application

Assuming the following application conditions:

Maximum ambient temperature Tpn4x = 82 °C (measured according to JESD51-2),
Ibbmax = 50 MA, Vpp = 3.5V, maximum 20 I/Os used at the same time in output at low
level with 1o, =8 mA, Vo = 0.4 V and maximum 8 |/Os used at the same time in output
at low level with |5, =20 mA, Vo = 1.3V

PiNTmax =950 mA x 3.5 V=175 mW

Plomax =20 x 8 mMAx 0.4V +8x20mAx 1.3V =272 mW
This gives: PiNTmax = 175 mW and Pigpmax = 272 mW:
Ppbmax = 175 + 272 = 447 mW

Using the values obtained in Table 129 T 54 is calculated as follows:
— For LQFP100, 42 °C/W
Tymax =82 °C + (42 °C/W x 447 mW) = 82 °C + 18.774 °C = 100.774 °C

This is within the range of the suffix 6 version parts (—40 < T, < 105 °C) see Section 8: Part
numbering.

In this case, parts must be ordered at least with the temperature range suffix 6 (see Part
numbering).

With this given Ppyax we can find the Ty,.x @llowed for a given device temperature range
(order code suffix 6 or 7).

Suffix 6: Tamax = Tymax - (42°C/W x 447 mW) = 105-18.774 = 86.226 °C

Suffix 7: Tamax = Tymax - (42°C/W x 447 mW) = 125-18.774 = 106.226 °C

Example 2: High-temperature application

Using the same rules, it is possible to address applications that run at high ambient
temperatures with a low dissipation, as long as junction temperature T; remains within the
specified range.

Assuming the following application conditions:

Maximum ambient temperature Tpnax = 100 °C (measured according to JESD51-2),
Ippmax = 20 mA, Vpp = 3.5V, maximum 20 |/Os used at the same time in output at low
level with Ig. =8 mA, V5, =04V

PINTmax =20 mA x 3.5 V=70 mW

Piomax =20 x 8 mA x 0.4V = 64 mW

This gives: PiNTmax = 70 mW and P gpnax = 64 mW:
Pbmax =70 + 64 = 134 mW

Thus: Ppmax = 134 mW

Using the values obtained in Table 129 T 54 is calculated as follows:
— For LQFP100, 42 °C/W
Tymax = 100 °C + (42 °C/W x 134 mW) =100 °C + 5.628 °C = 105.628 °C

This is above the range of the suffix 6 version parts (—40 < T; < 105 °C).
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